FACTORS INFLUENCING THE SPAWNING OF PRINCIPAL CARPS OF INDIA.

By H. K. MoogERJEE, D.Sc. (Lond.), D.1.C., F.N.1., Sir N ilratan Sircar Professor of
. Zoology, Calcutta University.

Breeding of the principal carps of India takes place in rivers or in beels and, unlike European
carp, not in stagnant ponds. This is well recognised and there is no controversy or difference
of opinion with regard to this.

Strictly speaking, breeding does not take place in the river proper but in the inundated
areas, such as paddy-field or fallow land, adjoining the river caused by the monsoon floods.
Mature fish of either sex migrate from the river towards the inundated areas for breeding
purposes (Mookerjee, 1945). This is not only according to my observation but support can also
be found in the report of De (1910, p. 8) where he stated: ‘The fish from rivers proceed to these
areas for the purpose of breeding.’

The cause of migration, according to my idea, is search of water with greater percentage of
oxygen-content. Addition of rain-water to the river sets up a craving for purer rain-water
and the inundated areas contain purely rain-water. Examination of the relative value of
oxygen-contents of water of the river before and after the rains reveals the fact that the
percentage becomes higher with the addition of rain-water. The oxygen-content of pure
rain-water is still higher.

My idea is that high percentage of oxygen-content of water is the chief factor for the
spawning of the major carps of India (Mookerjee, 1942; Mookerjee, Mazumdar and Das Gupta,
1944). Support is also forthcoming from the observations of Crosswell and from the finding of
Loeb as mentioned by Khan (1924), that increased oxygen-contents of water help development
of the young after spawning.

In our laboratory we performed two sets of experiments: (1) by oxygenating an aquarium
water ; the small fishes like Barbus stigma and Amblypharyngodon mola kept there spawned
in a number of days; the controlled specimen kept in another aquarium without oxygenation did
not spawn ; and (2) with constant change of water of the aquarium by pouring or dropping
collected recent rain-water and it had the desired result with smaller fishes.
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Chemical substances either in solution or in suspension in rain-water as washings to help
spawning may be discarded when we come to know that addition of rain-water means a little
dilution of the chemical substances that were in the old river water. Support to this could be
found in the statement of Khan (1942, p. 424) where he stated: ‘Analysis of water from the
spawning ground during breeding season did not show much difference either chemically or
physically.’ .

Next is the temperature variation and its effect on the spawning of principal carps.
The variation of temperature at different places, such as the old abode and the new breeding
ground, is practically the same with slight degree of decrease. This is due more to the rainfall,
but after a time the temperature of both the waters, that is, of the river and the inundated area,
gradually becomes the same and after a long time fish migrate to this place when the temperature
is almost the same in both the cases. It may also be mentioned that during monsoon the heat
due to sun’s rays is almost negligible. If the temperature would be too high then there would
not be any spawning as recorded by Raj (1916) and Khan (1942), and T am sure everybody will
agree to this.

Some workers hold the opinion that the adult fish kept in the pond within the bundk may
spawn for their domesticated habit. * But this opinion is absolutely groundless when we find
that the adult fish in the river spawn almost in the same fashion as in the bundh and certainly
we cannot say that they are also domesticated.

Breeding in beels takes place as in river. The actual breeding takes place in adjoining
inundated fields. The only difference being that the river water has a flow or current
downwards whereas the beels are almost like stagnant ponds.

The semi-artificial breeding may take place in dundhs of two types:—

1. Ordinary or wet type of bundh.
2. Dry type of bundh.

The first type of bundh, as observed in Midnapore, may be described as a kind of pond in
the midst of low-lying land bounded on three sides by high embankments or mud walls, the
fourth side left open for the inflow of flood water, since it gradually merges into slopping
ground like a spout. In summer, a great part of the bundh dries up and is cultivated while the
actual pond always contains some water and harbours mature fish., Tn the rainy season water
from the upland area rushes in the form of streamlets (Mookerjee, 1942; Mookerjee, Mazumdar
and Das Gupta, 1944).

The Chittagong type of bundh is a modification of the Midnapore type. Here they generally
raise mud wall on the upland area for collection of rain-water which can be had at will by cutting
through the mud wall into the bundh proper. On getting a heavy shower the whole area
comprising a bundh becomes submerged. In order to get rid of the old water of the pond an
outlet is made on the opposite side of the upland area in the form of a channel through the
mud wall. Here a bamboo fencing is kept at the mouth of the channel at the inner side
of the mud embankment. The outflow of water can be controlled by plastering straw and mud
on to the bamboo fencing. When by thus plastering the bundh has been rendered to a stag-
nant vast pond the brood fishes migrate from the deep pond to the shallow area of the bundh
for breeding purposes.

From the description of the bundh it is evident that principal Indian carps spawn in shallow
vast sheet of stagnant recent rain-water for its excessive percentage of dissolved oxygen, and
the idea of spawning of carps in running water is baseless (Mookerjee, 1945).1

1 The most remarkable and important feature of the spawning ground for the principal carps is its
shallowness. The matter is, therefore, necessary to be dealt with before proceeding any further. The
following factors, in my opinion, are the main reasons for the shallowness of the breeding ground :—

1. Higher percentage of dissclved oxygen—A recent inundated shallow area contains the water
with higher percentage of oxygen as the water never gets the chance of being mixed up with
the old water which is naturally much deficient in oxygen-content; whereas a deep pond
which generally contains some old water, when filled up with any water containing higher
percentage of oxygen and due to admixture becomes a less oxygen-content one than the
former.

2. Protection of egg and fry—The natural instinct of the fish forbids it to spawn in such areas where
the eggs and fry are subjected to essy destruction. The eggs of principal carps, which are of
demerdal type, are quite liable to be destroyed in & deep pond due to the attack of parasitic
fungus present in the bottom debris, excessive pressure of water, excessive cold unsuitable for
incubation, absence of light, etc. The newly hatched larvae which also require higher per.
centage of oxygen-content of water for respiration also feel uncomfortable in deep pond for
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De (1910, p. 71) in his report wrote that the carp would undoubtedly breed in tanks if a
current of running water was available.

Southwell (1915, p. 10) stated: ‘Carps, however, will breed in running waters, if sufficient
numbers of each sex are present, but the necessity of running water renders the scheme an
impracticable one outside rivers, for there are a few places in Bengal where running water
could be obtained.’

Ghosh and Ghosh (1922, p. 3) in connection with Midnapore bundh wrote that when the
onrush of water after next heavy rain at the advent of monsoon fills up the bundhs to over-
flowing, so that water begins to flow out through the outlet, the stocked carps begin to congregate
either near the entrance or at the exit of water wherever the current is strongest.

Khan (1924) wrote: ‘A current of running water, flooded area during rains, escape of flood
water into the adjoining fields will, undoubtedly, result in stimulating the fish to spawn.’

The only person who stated that the current of water is not essential amongst the former
workers in the field was Das (1917, p. 3) who stated that there was no current of any kind
either flowing into the reservoir (meaning bundh) or out of it.

The first type of brood fish that came into the shallow area of the bundh at the time when
I had the occasion to see myself during a spawning season in Midnapore, were Wallagonia attu
followed by many principal carps. We collected eggs of this pair soon after they were laid.
So that there was no difficulty of breeding the carnivorous and herbivorous together in the same
environment (Mookerjee, Mazumdar and Das Gupta, 1944).

The above statement clarifies the erroneous idea of Gupta (1908, p. 100) where he stated
that carps refuse to spawn in view of their enemies (meaning predaceous fish).

The acid test for spawning of principal carps whether a current is essential or not could
be found in dry type of bundh for spawning.

Here there is no permanent pond; the collection of rain-water is absolutely seasonal, in a
vast shallow cavity which is bounded by embankment and may have a slope towards the bundh
from the adjoining upland area. After a heavy rain mature males and females from neighbouring
ponds are transferred to this dundh for mating and eventually spawning takes place. They
actually spawn almost every year.

Here there is absolutely no current, so the natural conclusion is that current is not essential
for spawning (Mookerjee, Mazumdar and Das Gupta, 1944).

Change of pH may be one of the factors which may induce the principal carps to spawn.
This change has generally been effected with the addition of rain-water.

There are a few workers (Majumdar, 1940), whose contention is that spawning is greatly
influenced by thunderstorms, rains and cloudy weather, together with the influence of new
moon or full moon.

Khan (1942, p. 424) stated that rain, flood, temperature induce the fish to ascend to the
spawning ground and stimulate to indulge in the sexual play, but endocrine seems to be
responsible for actual ovulation.

The former conclusion of collective effect of so many factors leads to no useful conclusion.

As for the latter, that is, endocrine secretion in order to have ovulation, there cannot be
any question. The only question is what leads to the stimulation of such endocrine secretion.
Unless one can throw some light on this point the conclusion is not of merit or use.

Keeping in view all the facts mentioned above, it is easy to understand the factor that
influences spawning and also it is possible to lay much emphasis on the fact that increased
amourit of dissolved oxygen induces the fish to sexual activities by stimulating the pituitary
gland. The question of flood, rain, shallowness of the breeding ground that are spoken highly
by others, if analysed carefully, leads us to the fundamental cause. In every case it has
been found that it is interlinked with the oxygen as rain-water is rich in oxygen-content, flood
carries water with higher percentage of oxygen and a shallow area, which stores only rain or
flood water, naturally contains water with increased amount of oxygen. It is, therefore,

sometimes due to its deficiency in dissolved oxygen. The pH of the water of deep pond is
generally lower due to some sort of pollution. A little lowering of pH may cause a large
number of mortality in developing eggs and fry.

3. Less resistance at the time of sexual sport—The water of a shallow area offers less resistance at the
time of sexual sport and spawning than the water of deeper ares where wave, current, pressure
and volume are naturally greater then the former which conjointly offer a considerable amount
of resistance at the time of spawning.
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needless to say that these factors are all subsidiary factors which help the fish to get increased
quantity of oxygen for influencing spawning.
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