ANALYSIS OF EXPERIMENTAL DATA ON THE SPAWNING OF CARP
IN THE PUNJAB.

By Amyap Husaix, B.Sc. (Hons.), Deputy Warden of Fisheries, Punjab.

Before discussing the factors responsible for the spawning of principal carps, it is desirable
that the behaviour of these fish towards external factors in their environment under semi-
controlled conditions should be studied. With this object in view, experiments were conducted
at the Punjab Fish Farm at Chhenawan and at Khori which can be classified under three

heads:—
(1) Artificial, (2) Semi-natural, and (3) Natural.
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TEXT-FIG. 1.
taken for experimental purposes.

(I) Artificial—In 1928, at the Chhenawan Fish Farm (Fig. 1), three small experimental
ponds, measuring 150’ X 20’ x 2’ and connected with a larger one, measuring 150’ X 150’ X 3, were
constructed as reservoirs for fish, which had been set apart for the experiments. The idea
was to transfer the fish from cooler to warmer waters when the spawning period approached.
The beds of the ponds were of different consistency as indicated below:—
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Tank No. 1. Soft muddy bottom overgrown with weeds,
»s 3 2. Soft muddy bottom in the centre and with gravelly shelving edges covered
with stiff grass roots, and
» 5 3. Sandy bottom with stones and stiff grass roots.

Both Labeo rohita and Cirrhina mrigala were turned in into these ponds from time to time
and left there for days at a time under temperatures varying from 85°F. to 103°F., but no
spawning took place. Many times the fish seemed excited and there was much splashing of
water, but no spawning was observed. Time and again fish were brought from the main
reservoir from water at a temperature of 85°F. and released into ponds at a temperature varying
from 88°F. to 103°F. but the fish refused to spawn, though the females were heavy with ova
and the males full of milt. Stripping was also tried but proved unsuccessful.

In July 1934, 27 breeders (15 females and 12 males) of Cirrhina mrigala were subjected to
artificial flood. The fish moved up in the channel but as soon as the water temperature rose to
101°F., they went back to the pond.

In May 1940, 40 males and 40 females were put in two separate tanks. They were allowed
to remain there for two months in comparatively closed waters with a high temperature. In
July by means of a water pump, a reservoir was filled with water, which was allowed to enter
into the artificial spawning ground whence it flowed into another empty tank, measuring
75'x 100’ x 3’ (Fig. 2). The tanks containing the males and the females had separate entrances
into this tank. Assoon as the water rushed into the tanks containing fish, the males and females
entered into the main pond and showed sexual excitement by chasing one another. From
this pond they migrated into the artificial spawning ground and towards the flood water.
They appeared to play for some time, but did not spawn.
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Texr-F16. 2. Sketch of experimental tanks, where artificial flooding experiments were conducted. Tanks
1,2,3and 4 were used for fish that were injected with pituitary extract; tanks 5 and 6 for females and
males respectively. Both the sexes met in tank 7 when flood was provided and played for a number of
hours in the artificial spawning ground (dotted).

In 1941, artificial flood was provided to the fish in experimental tanks, but without any
success.
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In 1942, artificial flood was provided, fish stripped, but eggs could not be fertilised when
mixed with milt.

Some ripe females were given injections of pituitary extract, such as Prolan, and Antiturin.
After the administration of 80 to 120 rat units, the fish could easily be stripped, but the eggs
could not be fertilised when milt was poured over them.

(II) Semi-natural.—These experiments were conducted in the Chhenawan Fish Pond
No. 2, measuring 3000” x 160’ x4’ (Fig. 3) containing at least 2,000 breeders, which were given
free access into the neighbouring fields, when flood water entered the pond during the
monsoon rains in July. The fish spawned naturally in 1924, 1928, 1929, 1933 and 1944, when
the floods were timely and sufficient to flood the spawning ground, but unluckily, these floods
were not sufficient during the period from 1934-1943, and the fish refused to lay their eggs.
A very near approach to natural spawning was seen on 24th July, 1938, but unfortunately, the
sun shone so bright, warming the temperature of flood water to 96°F., that it made the
willing breeders to return to the ponds.
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TeExT-¥16. 3. Sketch of pond 2 of Chhenawan Fish Farm, where spawning of fish took place under semi-
natural conditions. The eggs were collected from the area marked with dots and put into fry pond for
a few days, before they were transported. Eggs were also collected and put in live cars and placed in
pond 2. In 1944, for the first time, the eggs were collected from the corners of the ponds 2 and 3.
The eggs formed & 97 deep layer.

(III) Natural.—Observations on natural spawning of carp were made at Khori, on Niki
Deg, a tributary of river Ravi and on other tributaries of rivers, such as Ravi, Beas and Sutlej.
The fish breed in July with the first flood in the rivers. Once the flood was heavy in June
and the fish shed their eggs at Khori much earlier than is usually the case.

Bearing in mind the experimental data adduced above, the factors which influence the
spawning of Indian carps, may conveniently be divided into two categories, namely : —

(a) external; (b) internal.

By the external factor is meant the floods of June and July, with all the necessary accom-
paniments, such as, flow of current, detritus, temperature, gases, such as oxygen, dissolved
salts like carbonates, bicarbonates, chlorides, pH, moonlight and starlight, lightning, external
molestation and disturbance, etc.

By the internal factor is meant the hormone that may be secreted as the result of sexual
play resulting in the discharge of ripe ova, which can successfully be fertilised. The above
factors are analysed as below:—

(1) Flood and the Current.—The experiments mentioned above conclusively prove that
fish enters into the flood waters. Through the flow of the water, the fish perceives whether
the flood would be sufficient for her purposes, so far as playing, spawning and safety of the
progeny are concerned. The fish at that time thoroughly circumvent the places, and if it finds
that the flood is not sufficient for this purpose, it returns to its original place and does not spawn..
This is important, irrespective of all other factors though they may be ideal.

(2) Temperature.—Various experiments have been conducted as to the behaviour of carp
towards temperature. Fish was placed in a comparatively cool temperature of 85°F. and a
comparatively warm water was provided as a flood to a degree of 103°F. Experiments in the
reverse direction were also conducted. No particular effect was noticed, which could reflect
upon its spawning. It was on 24th July, 1938, when all ideal conditions were provided to
fish, that it was found that the temperature had a direct bearing on the spawning of fish. All
breeders were out in the spawning ground and were deeply absorbed in sexual play. But it
was just the start of it. At 8-30 a.m. when the depth of pond water rose to 6’ 9" the temperatures
of pond and flood waters were 77°F. and 76°F. respectively. At 11-30 a.m. the respective
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temperatures rose to 78°F. During these hours, no particular effect on fish in the pond was
noticed. One Cirrhine mrigala netted from the pond was full of eggs but did not yield any
eggs on stripping. The second phase was noticed at 1 p.m., when the temperature of pond
was 83°F. and that of flooded spawning ground was 85°F. At this time it was found that
there was a general restlessness among the fish and they were seen to be jumping. At 2 p.m.
the temperature of pond water increased to 86°F. and that of flooded spawning ground 90°F.
At this time, the fish started to come near the flooded area. At 3 p.m. when the temperatures
of pond and spawning ground recorded 90°F. and 94°F. respectively, the fish entered the flooded
spawning ground. At 5 p.m. the depth of water in the pond rose from 6’ 9" to 9" 6". The
temperatures of pond and spawning ground were 92°F. and 94°F. respectively. At that
time countless pairs were seen in the inundated fields. At 6 p.m. the water in pond rose to 10’
and the temperature of pond was 93°F., while that of spawning ground was 96°F. It was
noticed at this time, that the pairs got separated and individual fish were returning to the
main pond without spawning due to increase of temperature. At that time the pond water
showed a temperature which was 3°F. less than the flood water in the spawning fields. From
the above it is quite clear that the temperature plays an important part.

(3) Dissolved gases, such as oxygen, carbon dioxide, etc.—From the waters analysed, it had
been recorded that the rain-water always contains high percentage of oxygen. But once the
rain-water becomes flood water it loses its oxygen on the way, depending upon temperature
and organic matter. It has been noticed that sometimes the flood water even shows less oxygen
than the pond in which it enters. But usually the flood water contains more oxygen unless it
contains too much of suspended organic matter which in the presence of high temperature
absorbs the oxygen. The first shower of rain contains the maximum oxygen and slowly it
becomes less., Thus on the 24th July, 1938, when a heavy shower fell, it was noticed that at
8 a.m., the dissolved oxygen contents in rain-water showed 6-11 c.c. per litre which later on was
reduced to 3:46 c.c. per litre. At 1-30 p.m. the dissolved oxygen in pond No. 2 was 2-20 c.c.
per litre and at 5 p.m. it was further reduced to 1-31 c.c. per litre. In the flood water it was
found about 2-11 c.c. per litre.

The flood water on the 18th July, 1940, showed free carbon dioxide between 2 to 3 c.c. per
litre and fixed up to 16-43 c.c. per litre. The experimental tanks showed free carbon dioxide
500 and fixed 31:6 c.c. per litre, i.e. the flood water contained less free and fixed carbon
dioxide as compared to tank water. This observation has been recorded from Chhenawan.
It is therefore likely that the flood water may increase the gaseous contents of pond water or
decrease it depending on whether it is rich or not.

(4) Dissolved Salts.—The salts, such as carbonates, bicarbonates, chlorides, nitrites, etc.,
play their own part in changing the fish environment. Thus when a pond, which had received
a summer flood, is allowed to remain for eight months, its dissolved salts will be greatly increased.
If in that increased strength flood water is added, the salts in pond become dilute, thus changing
fish environment. On the other hand, if the flood water by virtue of its flowing over richer
soil enters the pond it increases the strength of dissolved salts to such an extent that it raises
the strength of the pond water giving at the same time a stimulus to the fish. Analyses of these
waters from many tanks do not show much perceptible difference but others do to a sufficient
extent. The following figures from Khori pond and Chhenawan Fish Farm will give some idea.

Table showing dissolved salts on 24th July, 1938, at Khori Pond and Chhenawan Fish Farm.

Constituents Khori Pond Chhenawan Farm
Before flood After flood Before flood After flood
Parts per 100,000 Parts per 100,000
Carbonates .. .. Nil Nil 1-27 Nil
Bicarbonates .. .. 54-60 25-2 8-90 8-65
Chlorides .. .. 12-425 - 2-84 46 2-8
Nitrites .. .. Nil Nil
Fish spawned Fish did not spawn.

. Thus it is found that there is not much difference in the dissolved salts at Chhenawan, but
in Khori there is a fall of bicarbonates from 54-60 parts per 100,000 to 25-2 parts per 100,000
and again in chlorides there is a fall from 12-4 to 2-8 parts per 100,000.

8
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Some experiments were done with regard to these salts, 4.e. in the artificial flood channel
2-3 maunds of common salt was placed in the water current which completely dissolved it in
1} hours. The breeders did come to this water current but did not spawn. Also a large quantity
of ‘Kallar’ was placed in the artificial flood channel to see the behaviour of breeders. They did
come in that particular water but did not spawn.

(5) pH.—The analyses of flood and spawning waters have revealed that they have always
an alkaline pH. Usually it varies from 8-2 to 9-2.

(6) Total solids.—It has been noted from some waters that total solids were the only thing,
which showed marked differentiation between the water of the Budha Nala and flood water,
i.e. the former showed 6 parts as compared to the latter that showed 27 parts per 100,000,
when the fish spawned. Both waters were alkaline and had nearly the same chlorides 2-0
parts per 100,000, Nitrites, nitrates and sulphuretted hydrogen were absent in both cases.

(7) Lightning.—Some fishermen believe that thunder, cloud-burst and lightning have
got some bearing on spawning.

(8) Moon and starlight.—It is also believed that the spawning of carp takes place in
full moon or on the night when the full moon begins to diminish. It will not be out of
Place to refer that Aristotle remarked regarding the breeding of carp ‘the carp producing eggs,
especially under the influence of stars’.

(9) Mechanical disturbance or fright—Mechanical disturbance or fright also interfere in
the spawning. Once it was noticed that while the fish were out in the spawning ground, two
otters made their appearance in that ground, and immediately all the fish ran away from the
spawning ground and returned to their tanks.

(10) Atmospheric conditions.—They play their part so far as temperature and rain are con-
cerned. While spawning or previous to that, the fish prefers to have cloudy and rainy days.

(11) Playing and spawning ground.—This is necessary so that the breeders are able to
play. Without courtship in the spawning ground the eggs remain unripe and cannot be
fertilised.

From the facts mentioned above, it is now clear that the first requisite is the flood, through
which the fish feels the stimulus and comes out of its abode. After playing for a number of
hours, the eggs undergo certain changes and become ripe ova and are then shed and fertilised.
If a female, that has felt the external stimulus, is caught from the flooded area and is tried to
be stripped, it is found that no eggs come out. If during this period the temperature rises
to 96°F. or so, the fish return and do not spawn. But if a ripe female is caught at the right
psychological moment after sexual play, the eggs come out with little force,




