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INTRODUCTION

Successful breeding of Indian carps by injection of pituitary
hormones has been reported since 1957 (Chaudhuri & Alikunhi '57;
Alikurhi et a1, 1960; Chaudhuri 1960; Vijayslakshmanan et al, 1961
and Chaudhuri et al 1961) and this method is now being adopted in
various parts ¢f the country fev commercial production of quality
fish seed for stocking. It has however, been found that fertiliza-
tion and hatching of eggs are at a considerably low level when warm,
sultry weather conditions prevail, with the water temperature excee-
ding 28-29"c. In several parts in the plains of India temperature

| of water in ponds ranges from 30 to 34%c during June-august when the

carp breeders are gravid and ready to breed. Adwinistering pituitary
hormones under such conditions often results in ovulation, but in
the majority of such cases the eggs are generally not fertilized.

Gravid breeders when injected breed successTully if weagther
conditions are favourable., ITf owing to unfavourable weather condi-
tions gravid breeders ars not injected they pass the prime stage of
maturity, resorption of eggs starts in the ovaries and thereafter
such specimens respond poorly to administration of hormones. Thus

| under field conditions, even with a large stock of good breeders,
| the number that could be handled during the season becomes limited
| because of the limited number of days with favourable weather con-

ditions during the season.

In Assam and Punjab, fully gravid specimens of Catla, Rohu =znd
Mrigal become available in vonds from the last week of May. This
being the hottest part of the year and in the almost total absence
of rains during May, conditions are quite unfavourable for success—
ful breeding of these carps. By the time the monsoon sots in and
water temperature comes down some of the early breeders would hawve
passed the prime stage of naturity. This haornens in other places
2lso where the monsoon bresks during the first week of July but the

| fishes attain full maturity even by the middle of June. The obvious

way to overcome the above difficulty is to control water temperature
and administer piltuitary hormone injections to breeders as and when
they become fully gravid. Under field conditions however, this is

- hardly feasible and would be exXpensive as a commércial proposition.

As Indian carps, after receividg pituitary hormone injections are
found to breed successfully in small hapas and cisterns it was felt
that they could be induced to breed in similar containers in the
laboratory also.

The Director of Fisheries, Orissa got one of the laboratory

' rooms at the Directorate of Fisheries, Cuttack, air-conditioned ana



requested the Central Inland Fisheries Research Sub-station to con-
duct experiments on inducing commereial breeding of Indian carps in
that laboratory. Accordingly a series of eXxperiments were carried
out in this laboratory during July-August, 1962, using Rohu, Mrigal
and Calbasu breeders and though in several cases there was ovulation
the eggs were not fertilized and there was no production of spawn.,

A few experiments carried out early in July, 1963 were also fallures,
Prom the last week of July, 1963 fupther experiments were planned
and by 6th September, 1963 a series of 18 experiments were success—
fully carried out in the laboratory producing about 22.18 lakhs of
fertilized eggs of Catla, Rohu -nd Mrigal and about 8.54 lakhs of
snawn therefrom, This being the first successful breeding of Tndian
major carps under controlled conditions in the laboratory irrespec-
tive of weather conditions prevailing outside the experiments are
discussed this paper in =zome detail.

The authors wish to express their grateful thanks to Shri G.N.
Mitra, Director of Fisheries, Cuttack for kindly making the air-
conditioned laboratory room available to them for experiments and
for his genuine interest in the work. Thanks are also due to Sarva-
shri K.F., Biswas, R.B. DPey and P. Jena of the Directorate of Fish-
eries, Cuttack for ungrudging help in setting up the eXneriments and
to our colleagues D, 3. Murthy and B. Dutta for valuable assistance
during the-eourse of these experiments. We are deeply indebted to
DryB.S5. Bhimachar for his sustained interest in this work and for
valuable suggestions in finalising the paper.

MATERT AT, AND METHODS

One of the laboratory rooms was provided with an air cooler.
A galvanised iron sheet tub, 9 ft x 4 ft, with gently sloping sides
was made as the breeding cistern, The capacity of this cistern ran-
ged from 1600 to 1900 litres at depths ranging from 54 cm to 64 em.
Though there is provision to supply tubewell water into this cistern
it was not used, as in earlier experiments positive results were not
obtained with this water. The cistern was thoroughly cleaned and
freshly painted dry. 4 cloth hapa of exact dimensiens as the cistern
was fixed inside the latter so as to facilitate catching the bree-
ders for injection snd for taking out the eggs after breeding. Fresh
pond water was pumped into the cistern immediately before introduc—
ing breeders, Gravid females and oozing males of Catla, Rohu and :
Mrigal were selected from stock ponds at the Killa farm and trans-
ported in tin carriers to the laboratory - a distance of about 2
miles. The first injection to the female was administered at the |
farm, just before transnorting the breeders to the laboratory. The 1
injectsd female and the uninjected male were together introduced t
into the cistern which was promptly covered by a close meshed netting -
i}



piece to prevent the fish from jumping out. The air cooler was star-
ted and within the next 3-4 hours when water temperature came down
ts about 28°c the cooler was stopped. Six hours affer administering
the first injection to the female, the breeders were taken out in
hand-nets and both male as well as the female were given the second
injection and were released back, Because of the small size of the
cistern snd the limited volume of water in it, the sex ratio of
breeders introduced was ordinarily 1:1; generally matching the wei-
ght, though often the male weighed less than the female. When the
female was not too big, two males were introduced. Once the water
temperature come down to about 28%¢ snd the cooler was stopped,there
was generally no need to stars it again as the temperature did not
appreciably rise till the fish spawned end the ezgs were taken out
from the cistern. Fertilised developing eggs were taken out, measur-
ed in beakers for enumeration, percentage of fertilization determi-

' ned by sample counts and Wwere then transferred to hatching hapas

‘fixed in near by ponds,

TEPERIMENTS CONDUCTED

During the period 26th July - 6th Sevtember, 1963, eighteen
experiments with 14 controls were cerried ouf, 2 with Catla, 14 with
Rohu, 1 with Mrigal and 1 with silver carp. Out of the fishes kept
in the laboratory only one Catla and two Rohu did not spawn. A1l the
other 15 fishes spawned., In 12 of these the eggs were fertilized and

| spawn was obtained for stocking in ponds. In 2 sets of Rohu though

the eggs were fertilised, the development was abnormal with irre-
gular gastrulation. The Silver carn also spavmed and though carly
cleavage stages were s2eu in the &3&s stripped and fertilized, no
embryos were formed.

Details of the fishes injected and transferred to the labora-
tory, together with doses of injections administered and particulars
of eggs laid are given in Table T.

Tn all these experiments, control$ were kept by keeping com-
parable size breeders in hapas in the pond and administering %o them
fdenticel doses of injections «at the same time as the fish in the
laboratory cistern. Though 9 out of 14 of these control fishes also
spawned the results in terms of fertilisation and number of eggs or
spawn obtained were generally very much poorer than in the case of
fisth that spawned in the laboratory cistern. As breeding environ-
ment :the laboratory cisterns and the hapa in the pond are gulte
different from each othery the physico-chemical conditions of water
that prevailed.in these two situations during some of the experi-
‘ments are given in Table II.



DISCUSSION

Doses of injections Administered and Spawning

As 1s shown in Table I, in most cases the female was given an
initial dose of 2 mg/kg homoplastic gland, followed by a higher dose
of 5 to 6 mg/kg, six hours after. Only in one case an initial high
dose wgs tried. Ordinarily the freely oozing males Were given only
a single injection of 3 mg/kg at the time of the second injection
to the female, When the male is not freely oozing an initial 1.0 mg/
kg dose was administered at the same time as the first injection to-
the females. In most cases spawning commenced 4 to 6 hours after the
second injection to the female. In a few cases the female started
spawning, about 6 hours after receiving the initial low doae injec-
tion and before receiving the second injection. Such spawning took
place in the presence of uninjected males which, however, responded
and fertilised the eggs laid. The dose of injection administered,
time of spawning, percentage of fertilisation, ete. in the exneri-
mental cistern and in the control hapa are summarised in Table III
for easy comparision.

86% of the specimens injected and kept in the laboratory cis-
tern spawned; while in the field (control) only 75% of them respon-
ded. smongst these, eggs were fertilised in 90% of the spawning in
the laboratory; while in the field only in 75% the eggs were ferti-
lised. In the control as well as in the laboratory those specimens
which showed positive response behaved similarly as.no difference
in the time of commencement of spawning after the second injection
wasevident. :

The dose of hormones required for inducing successful spavning
varied from a single low dose of 2 mg/ke to the female to two doses
amounting to 2 to 3+5 to 6 mg/kg. In the former cases the males had
not received any injection of hormones, but, inspite of that the
laid eggs were duly fertilised, However, the response of these un-
injected males was limited as spawning was only partial and the
number of eggs laid and spawn obtained were usually very small,
Aikunhl et al (1963) discussing induced spawning of the Chinese
Silver caprp and Grass carp in ponds have stated that an appreciable
percentage of specimens of Rohu and Catla spawn as a result of g
single injection at 2 mg/kg of pituitary hormones in the prasence of
injected as well as uninjected males. In those instances slso sSpawn-
ing has been observed to be partial and the yield of spawn limited.
Ordinarily the 2 mg/kg dose is not considered sufficient to induce
spawning; amd as a routine, 6 hours after receiving the above dose
the females are disturbed for administering the second dose. This
disturbanece, just at the time when spavming had commenced, nrobably
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. accounts to some extent for the incomplete spawning mentioned above.

The dose of hormone administered, 7 to 9 mg/kg per female, is
not markedly varying to permit any inferences on the quantity of
hormone administered and the extent or nature of spawning, or fer-
tilisation of eggs, The ¢ 5 ¥ 1 e ¥ summarises the posi tion
with particular reference to water temperature, pH, percentage of
fertilisation and quantity of spawn obtained.

It would be seen from the table that a% all the four different
doses of injections tried all the specimens swawned when the tempera-
ture was controlled. In the control experiments howsever, only 75%
of the svecimens spawned.

Wnile spawn production was appreciable from specimens that
spa¥med in the laboratory, spawning in the majority of the controls
was only partial and the bulk of the eggs soon disintegrated and
disapneared. Soon after commencement of spawning fairly good per-
centage of developing eggs could be seen in the control hapas but
at the time of taking them out after completion of svawning ordi-
narily very few eggs would be seen in the hapa and as such spawn
production was extremely limited.

Though at the dose of 245 and 3 mg/kg respectively for the
Temale and male spawning, fertilisation and spawn production avpear
to be better than at higher doses,it is premature to draw such a
conclusion in wview of the very small number of eXperiments conducted.

4s hatching of the eggs was done in hapas fixed in ponds the
hatching environment was entirely different from the spawning en-
vironment in the case of experimental fidhes. The differences in
water temperature of the order of 2-4"c during transfer of eggs from
the laboratory to the hapa in the pond, could affect development and
hatching, It could be seen from table I that except for two instan-
ces where hatching was over 80%, in most other cases of successful
spawning in the laboratery, even when the fertilisation was over
80%, the hatching rate 4id not exceed 30%.

Shell hardening of eggs

In the first two eXperiments a gentle continuous spray of
tube well water was nrovided in the cistern after the breeders were
injected and released into it. In both these cases, though the
| spawning was complete and fertilisation excellent, the egg membrance
was not properly water hardened and even at the time of collecting
and measuring the eggs for keeping for hatehing several were breaking
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off. This also would partly account for the lower hatching rates
observed.,

Samples of eggs taken from the cistern within half an hour
after commencement of spawning and kept in trays in fresh water,
showed in most cases high percentage of fertilisation. Ordinarily,
eggs were taken out from the spawning cistern only 3-4 hours after
commencement of spawning. Samples taken at that time in several
cases showed appreciably lower percentage of fertilisation than the
earlier samples. For instance, in the Fohu that spavned in the labo-
ratory on 29/30-7-1963 (vide Table I) at 3-30 hours 88% of the eggs
appeared fertilised and developing, while the sample taken itwo hours
after, at 5-30 hours, showed only 59% fertilisation.

Water aonditions

A critical study of Tsble II shows that in the experimental
cistern, except when the continuing spray was given, the water con-
ditions such as temperature, pH and dissolved Oxygen show distinct
decreasing trends, whereas free carbondioxide shows an inecreasing
trend, In the control hapas when the eXperiments were tsken up dur-
ing day time, temperature, pH and dissolved oxygen showed the oppo-
site trend, distinct and continuing rise from the time of first in-
Jection to the time of spawning. Free Carbon-dioxide recorded =
deareasing trend in these controls. Prevailing water conditions are
thus diametrically opposite in the experimental =nd in the control
environments. It is interesting to record in this connection that
spawning, fertilisation of eggs and production of spawn are markedly
superior in the experimental cistern than in the control hapas.

Timing of injections and spawning

Wnen the initial dose of injection was given in the evenings
between 16.00 4o 19.00 hours and the second Injection at night, bet-
ween 22.00 and 01,00 hours, spawning occurred during the morning
hours, from 03,00 to 07.00 hours. In this case, water temperature
in the pond will be steadily deereasing till the time of Spawning.
The timings are, however, inconvenient, since the fishes are to be
injected late in the night, and keeping the eggs for hatching would
be at a time when the water temperature is rising. A more convenient
timing would be the initial injection at noon and the second injec-
tion late in the evening, so that spawning will be at night, after
22,00 hours. In this case, however, when the eggs are kept for hat-
ching at about 10.00 hours, water temperature would be on the increa-
sing ftrend.

Ordinarily, under field conditions breeders are not injected |
in the morning, as the water temperature would be steadily increasing
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during day time and satisfactory spawning is not expected under such
conditions. As the temperature of water in the laboratory could be
controlled,injections were tried in the morning. Breeders were nett-
ed from the pond and selected in the afternoon =snd were carefully
kept in hapas over-night in the pond. Early in the morning, by about
05.00 - 06.00 hours the female was given the first injection and the
set soon after was transferred to the cistern. Water temperature was
lowered to about 28°c and the second injection was administered at
about 11.00 — 12.00 hours. The fishes spawned at about 15.00 - 16,00
hours and the eggs could be kept for hatching at sbout 19.00 - 20.00
hours. In this case when the hatching is to be done in ponds, the
water temperature would be on the decreasing trend for the next
10-12 hours.

The majority of the experiments after 5th sugust, 1963 were
carried out according to the above time schedule. 4 study of Table
IT would show fthat while the temperatgre of water in the cistern at
the time of spawning ranged from 28.0 ¢ fo 29.000, in the control
hapas ig the pond, the range of gemnerature at spawning was 31.6%¢
to 34.6%¢c - a difference of 3,1°¢ to 5.6%c. The fact that majority
af the control fishes also spawned in spite of the high water tem-
perature probably indicates that while the correct dose of hormomes
might induce spawning irrespective of environmental conditions, fer-
tilisation =snd hatching of eggs m=ay not be satisfaetory under such
eonditions.

Experiments carried out upto 5th tugust'63 were on a different
time schedule - the injections being administered in the afternoon
and at hight. Ts=ble II shows that in these eXperiments, in the cis-
tern as well as in the control hapas, water temperature, vH and
dissolved oxygen showed a decreasing trend. Water temperature at the
time of spawning was only 1.8 to 2.3%. higher in the controls than
in the exverimental cistern. It is significant to record here that
apawn production from the control specimens was anpreciable during
this phase. In the subsequent experiments when injections were given
in the morning and noon and water temperature was gteadily increasing
up to the time of spawning, rising to 2.8—5.5Oc over the laboratory
cistern, though several control specimens spawned, spawn production
was practically nil. Thus by controlling water femperature it is
possible to successfully breed the fish in the laboratory even dur-
ing day time, which is ordinarily not feasible in the field.

y

Sex ratio

Ordinarily in induced breeding two males to one female are
recommended in order to ensure high wercentage of fertilisstion of
eggs. In the nresent case as the volume of water in the eXperimental
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cistern is limited the number snd weight of fish that could be
successfully kept in the cistern for spawning had to be carefully
ascertained. In the majority of the exXperiments therefore the injec-
ted female was mated with only one male which almost invariably was
lower in weight than the female (Vide Table T.). It is interesting
to observe that in the majority of these cases the percentage of
fertilization of eggs was quite high,the highest being 96%. In the
control hapa also when there was successful spawning, fertilization
was high, When the male and female breeders are in good condition &
single male is adequate to fertilize the eggs laid by & femsle =nd
it would appear that ordinarily there is no need to introduce s
second male with the pair.

Number -nd weight of breeders

In the cistern holding 1600 to 1900 litres of water all the
three species of major carns (atla, Rohu and Mrigal were success—
fully bred. In the wvery first experiment on 26.7.1963 two female
cnd two male Mrigals, together weighing 2.9 kg were successfully
bred in the cistern. On 23.8.1963 eight small Rohu breeders
( 4 + 4 ) together weighing 5.9 kg were successfully bred in the
cistern, producing about 5.7 lakhs of eggs. The maximum weicht of
breeders attempted smounted to 6.5 kg with the femsale weight 3.5 kg
It is thus seen that even in the limited volume of water in the
cistern small and medium size specimens of all the three species of
Indian major carns could be successfully bred. sfter spawning, how-
ever, when several lakhs of eggs sre present in the ¢istern, the
water conditions change rapidly (Vvide Table II). On 20.8.,1963 when
a pair of Rohu, together weighing 3.15 kg spawned, the dissolved
oXygen in water came down from 6.8 to 2.4 ppm in asbout 10 hours

|
from the time of first injection to the time of spawning. During the

same period carbomdioxide increased from 0.9 to 4.2 ppm. On 23%.8.1963
when 4 sets of Rohu simultaneously spawned in the cistern,dissolved
oXygen decreased from 4.8 to 3.6 ppm.Carbondioxide increassd from
2.6 to 5.2 ppm in the course of 10 hours when spaming commenced.
With 5.7 lakhs of eggs spawned in the cistern oxygen fell rapidly
to 1.0 ppm and carbondioxide rose to 6.1 ppm in the course of the
next 3 hours when the egzs were taken out for keeping for hatching.
Similar fluctuations are recorded during other experiments also
(Table II). In the contrdl, however, the fluctuations in water con—
ditions are guite different =nd not so marked or sharp as in the
cistern.

The sudden, sharp fall in dissolved oxygen in the cistern
necegssitates removal of eggs when they are ordinarily in the morula
or early gastrula stages. In the case of hapa in the pond, the eggs
are removed to hatching. hanas only after the embrycs are formed
and have started movement inside the eggs membrane, Tt is to be

,,.
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ascertained whether the earlier removal of eggs from the cistern
would In any way affect the percentage of hatching.

Suggestions for Indueced Breeding Under
Contrelled Temperature

Mid-May to end of sugust is the breeding season for Indian
carps in different parts of the country. Rainfall is scanty =nd tem-
perature high in most places during May-June; while, during July-
Jgust, even though rainfall is generally heavy and temperature lower,
these are widely fluctuating. Cool, rainy days, with relatively low
temperature are preferred for successful spawning of fish. Such op~—
timum conditions become available for only very few days during May-
pugust and thie drastically curtails the scope for induced breeding
of Tish even when an adequate stock of excellent breeders are avail-

| able. Dependable weather conditions have therefore to be provided

to ensure enhanced production of =eed by induced breeding. When such
conditions are provided breeding could be attempted everyday of the
season if adequate stock of breeders is provided.

Experiments carried out under controlled temperature during
1963 have shaown that while over 80% of the fishes spawmed, hatching
of the developing ezgs under field conditions was not as satlsfac-
tory. It is therefowe necessary, when spawning -nd production of

' millions of developine eggs =are ensured, to provide for satisfactory
| hatehing of these eggs, if necessary under controlled temperature,

qt least during that phase of the season when temperature is high
and conditions of summer stagnation are predominant. The laboratory
should therefore be «#guipped for breeding the fish -nd hatching

the eggs so that production from the laboratory would be spawn ready
for stocking in the nursery pond.

As the techniaues of breeding the fish and hatching eggs are
guite different from each other,it would be preferable to have two
separate rooms, one for breeding =nd one for hatching. Both the
rooms should be alr-conditioned so that temperature of water in the
rooms could be controlled. While the size of the rooms would depend
on the targets the following details may be helpful. 3

_Breeding Laboratory (Fig.T)

Inside dimensions of the room may be 20'p16'. This can acco-
mmodate three cement cisterns, each 10'x5'x3', leawving about 1.5'
space between them, Inlet pives with control valyes should be so
provided that the cisterns could be filled with water from an over-
head supply source. Outlets may lead to a common draim, built in the
floor =nd leading outside. Brass rings provided at bottom and top




corners would facilitate fixing hapas in the cisterns, yet covers
fixed on to wooden frames would keep the ecisterns covered when the
Tishes are introduced in thenm,

With 3 eisterns operating,;3 sets of fish could be kept for
breeding at 5 time in the laboratory. For successful spawning a set
of fish will remain in the cistern only for about 12 hours. It is
therefore nossible to breed three sets of fish a day in the labora-
tory room. Allowing for all possible difficulties and inconveniences,
if 20 experiments could be conducted In a month, 60 sets of fish
would be handled. If the female breeders average 2 kg in weight, with
80% snawning and 70% fertilisation of eggs, the production capacity
of the laboratory would be about 140 lakhs of fertilized 2288 g

month. In a season of sbout 70 days the total production of fertili-— =

sed developing eggs from the laboratory should exceed 320 lakhs,

In order to get about 130 sets of good breeders there should
be a stock of at least 400 breeders. Depending on the stock of bree-
ders available and the targets of production, the size of the labora~
tory room can be conveniently decided.

Hatching Room (Figs 2 & 3)

Carp eggs sre demersal and settle down in still water, In the
present traditions]l methods of hatching of carp eggzs in India, deve-
loping eggs are kevt 4n & round-meshed mosquito netting hapa, fixed
inside a larger markin cloth hapa. The hava may be in a pond or river
In the former case the €ggs setile down at the Hottom of the inner
hapa; in the latter they may crowd at one end of the hapa, because
of current. Hatching results depend on the water conditions and the
percentage, of fertilization (or the number of dead ezgs present in
the lot). In a 5'x2,5%1.5' inner hapa, fixed inside a 6'x3'x3' outer
hapa in a pond, upto 1 lakh of €ggs could be kept and if the Fferti-
lisation is over B80%, successful hatching, ranging from 70-80% may
be expected.

Bor successful hatching of a large number of 2ggs In a limi ted
space the egegs should be continuously kept in gentle motion, without
allowing them to settle down at the bottom. This can be done in
snecially devised hatching trays arranged in series of batteries and
provided with running water from an overhead source as are being
used for successful hatching of the ergs of the Chinese Silver garp
and Grass carp in Japan (Suzuki et al, 1958). Each tray is about
1.5' square at the open top, gently sloping towards the bottom and
about 1.5' in height. On to a fairly strong soft wood frame round
"mesh mosquito netting is fixed. The bottom, provided with g central
metal ring, fixed on to the four Corners by metal rods is closed by
netting cloth,
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The tray fits inside a wooden box with a false bottom. The
metal ring of the tray fits over a round hole in the false bottom.
Water from the overhead tank falls into a narrow side compartment,
£fills the false bottom, rushes up through the hole into the tray
and on filling it, over-flows into the side compartment of the false
bottom of the adjoining tray. 4 series of 3-4 trays can thus be arr-
anged. To direct the current straight up from the bottom & metal
eylinder may be kept inside the tray against the metal ring.

By the flow of this water, the eggs are kept in constant motion.
Tpto 50,000 eggs can be kept in a tray for hatching. When the eggs
hatch the hatchlings will pass out through the mesh and can be collec—
ted in a suitably devised floating tray in the cistern at ths end of

. each battery of trays (®ig.3).

In a laboratory room 20'x16', a convenient arrangement of hat-
ching trays would be as shown in Tig.3. The trays can be arranged on
concrete frames, about 2 £t from ground level. Pipes from overhead
tank should be arrang=d to supply each battery of trays. With ade-
quate water supply, the set of 44 trays would be sble +o handle over
20 lakhs of eggs at a.time. If a batch of eggs are kept in the trays
for hatching, they would be removed only about 24 hours after, when
all the eggs are hatched. The hatchlings,collected in trays in the
cisterns would have to be kept for another two days when they would
be ready for stocking in nursery ponds. When the hatchlings from a
batch of eggs are being kept in the tisterns, the hatching trays can
be reset for fresh batches of eggs.

The source of water for the hatching trars should be dependabls
ond to provide continuous supply an automatic electric pump would be
required to feed the overhead tank.

Iocation of the laboratory is a very important consideration.
A8 transport of the gravid breeders from the pond is to be avoided
as much as possible it is essential that the laboratory rooms are
located within the farm premises where ytock of breeders is available.
Water supply to the breeding cisterns as well as hatching trays may
be from a large natural pond, into which the water will Tlow back
after circulation.

Sl MM LR T

The first successful experiments in inducine the major Indian
carps, Catla, Rohu and Mrigal to breed in the laboratory by adminis-
fering pituitary hormone injections and controlling water temperature,
carried out at Juttack during July-September, 1963 are reported in
detail,



In a rectangular metal container of 1,600 - 1,900 litres
capacity large females wWeighing upto 3.7 kg could be induced to
breed in still water.

Sex ratio was generally kept 1:1 and the maxXimum welght of
fish kept for breeding was 6.9 kg.

More than one female could be simulteneously bred in the cis-
tern as was demonstrated in a few experiments.

With single male, percentage of fertilisation of eggs ranged
as high as 96 in certain cases.

86% of the specimens injected and kept in the laboratory
spawndd; while, in the cisterns only 75% spawned.

Spawn production from the laboratory bred fish was far
superior to the controls.

In 18 experiments conducted in the laboratory 22 lakhs of
fertilised developing eggs were obtained. Hatched in hapas in ponds
over 8 lakhs of spawn were obtained out of these for stocking.
Corresponding to this in 14 controls the spawn production was only
just over 3 lakhs.

Fishes injected early in the morning and at noon spawned at
about 4 p.m.

Water temperature in the laboratory was maintained at about
28"c while in the controls, spawning temperature was 3,1-5.6"¢
higher.

Water conditions prevailing in the cisterms and in the control
hapas during various phases of spawning have been studied and dis-
cussed in detail.

It is now demonstrated that if the laboratory room is air-
conditioned and the water temperature controlled, fish could be
successfully bred every day of the season without depending on
weather conditions outside. i

Detailed suggestions for getting up breeding and hatching
laboratories with controlled temperature are inoluded.
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(1) (2) (3) (4) (5) (6) (7) (9) %) Aoy (1) (12) (13) (14) (15) (16) (1§,
'8, 20.8.63 L.rohita F 478 1.75 2.0 11,30 6.0 30.0~ 15.30 4,30,60C 30.0 1,29,c00 32,8
. v 28.0
. 28.0
9. 21.8.63 H.molitrix F 463 1.25 Humolitrix: 19.3¢ 3.0 00.30 7.0 30.1- 07.00/ Eggs were not fertilised,
M. 52 1.45 nil 22.8.63 4.0 29.3- 22.8.63 Artificial fertilization alse
M 331 0.55 nil 4.0 28.4 did not succeed. =
10. 28.8.63 L.rohita F 390 320 L.rohita 05.30 2.0 11.3c 6.0 30.1-28.5 16.15 5, 70, 690 65  3,70,942 3,
F 38T 2.0 6.0 28.8 -
F 405 2.0 6.0
: F ' 393 2.0 6.0 |
B 405 3.0
M 395 3.0
M 378 2.70 nil 3.0
M 386 . 3.0 . =
11. 25.8.63 L.rohita F 607 3.5 L.rohita 05.30 2.0 11.30 6.0 31.3~ 15.3¢ 1,71,07¢  Development wvumm«mn
M 600 3.00 e . nil 3.0 28.5 abnormak.
28.0 . 30 5k, mom m
12, 27.8.63 L.rohita ‘F 505 1.60 L.rohite 3.0 6.0 30,5-27.9
R 1.50 J 05.3¢ 3.0 . 11.30- 6.0 28.0 15.45 Se 56,875  40.0 2,22,750 1,53
M 463 1.1¢ nil 3.0 ¢
M 432 c.20 nil 3.0
M 433 1.C00 ' & nil 3.0 3 =
13. 28.8.63 L.rohita F 501 1.70 L.rohita  ©3.15 2.0 11.30 6.0 3n.1-28.5 16.30 2,00,50C 9G6.0 2,25:450 32,9
M 513 1.50 : nil 3.0 28.5
14, 29.8.63 L.rohita F 497 1.95 L.rohita 05,15 2.0 29.8-27.6 Started spawning before second injection M
M 474 1.25 nil 2845 were injected and female stripped an bour
: M., 464 1.20 ekt Bggs fertilized.
11.15 low .mmnm ng
for hat
15, 29.9.63 L.rohita F 497 1.95 6.0  07.00 3.0 30,1-28.5 Fish did not spawn, even after the second
o AT4 1.35- ‘21.50 4.0 30.8.63 nfl injection.
M 467 1.30 4.0 nil

CONEd . vmsnnman
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(1) 2) (3) (4} (5) (6) (7} (8) 9) (1¢) (11) (12)

25.8.63 First injection 31.3 .5 7.8 7.4 6.0 4.5 3.5 2.7
Second injection 23,5 32.4 7.4 7.7 3.6 7.0 4.4 1.8 6.50/2 1.71
Spawning 28.0 32.1 7.5 7.6 2.4 7.8 6.1 0.9
Spawn lifting 28.3 2.6 7.5 e 1.4 9.2 6.4 1.4

27.8.63 First injection 30.5 30.8 7.3 Ti5 4.4 4.8 2.6 2.6
Second injection 27.9 32.4 7.6 7.6 4.8 6.4 4.4 1.8 6.10/5 5.56
Spawning 28.0 32.2 4.3 7.8 2.4 8.0 6.1 0.9
Spawn lifting 28.0 2.0 7.3 7.8 1.6 7.2 7.0 2.6

28.8.63 First inj=ction 3c.l 30.4 Tab T3 5.6 4.4 L.8 4,4
Second injection 28.5 31.8 1.8 T 4.4 6.8 2.6 1.4 3.20/2 2.50
Spawning 28.5 31.6 7.7 T.6 4.4 7.2 3.1 1.4
Spawn lifting 28.5 31.3 7.7 7.6 2.8 6.8 4.1 3.5

20.8.63 First injection 29.8 20.8 7.6 740 5.2 4.0 3.5 4,4
Second injection 27.6 2.3 7.4 7.2 3.6 T2 3.6 L3 4.4/3 -
Spawning 28.5 34.0 7.3 8.2 1.8 9,2 Tl Wil

2.9.63 First injection 31.3 - 7.4 - 6.5 - 6.2 -
Second injection 29.0 - 7.3 - 3.9 - 7.0 - 3.8/3 2,96
Spawning 29.0 - il - 2.8 - 6.1 -
C = Control hapa

Gl
1]

Experimental cistern



Table ITI
-: 19 11~

Response to different doses of pituitary hormones administered to major carp

breeders in Experimental cistern in the laboratory and in

control hapas in ponds.

- e s s
g o o o 8 S L  m  SES -

f L.rohita i C.catla i C.nritala

§ Cuntrull Laboratory; Cnntroli La.hurator},ri Controll Laboratory
No,of sets of 14 18 1 2 1 2
breeders injected.
Ho,of sets spawned. 11 16 - 1 1 2
Mo,of sets in which egos 8 14 - 1 1 2
were fertilised.
No,of sets from which 29 14 - i 1 2

spawn obtained.

-| Mo,of sets spawned after
one low dose injection =

- 2mg/kg/female 1 2 - - - -
Mo.of sets in which
eqggs were fertilised 1 2 - - - -

by upinjected males,

Mo.of sets spawned
‘after two injections -

F. 2+5 mg/kg; 1. 3 mg/kg 3 1 2
F, 246 mg/kg; M. 3 mg/kg 7

F. 245 mg/kg; M. 142 mg/kg ' 1

F. 2+6 mg/kg; M. 4 mg/kg 1

Fo 246 mg/kg: M, 2+2 mg/kg 1

Fo 36 mg/kg; M. 3 mg/kg

Interval betwsen second
injection and spawning
(in hrs.) 4-4 4-6 ” 6 4.5 4.5

P —————————————— R PR R e R e e et ke

* In others very few eggs remained ard so were
not kept for hatehing.,
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FIG. 2 HATCHING TRAYS FOR CARP EGGS

(Arrer Suzuki et al)



FIG. 3 AIR-CONDITIONED CARP EGGS HATCHING

. ABORATORY (:”':2‘5‘)
A -G BATTERIES OF HATCHING TRAYS.

AR -CONDITION ER
| e o |
T T
L
i ] £
L
C
|
5 : £
B
w 0N
U‘v‘. ;‘
)
S m
u m
-
CiSTE RN A
7 w2 xsl
r t }
DOOR







