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ABSTRACT 

The present investiqations were focussed on the various 

breeding and culture aspects of the Common Carp, Cyp^rinus carpio^ 

communis L. and the Indian major carps, Labê q rohita carried out 

at different altitudinal situations in Meghalaya State during 

the years of 1977, 1978 and 1979, These experiments included 

breeding, suitability of different egg collectors, rearing of 

spawn to fry, fry to fingerlings and fingerlings to table size 

fish along luith an year round experiment on composite fish 

culture. 

The most efficient of the egg collectors proved to be the 

Coconut fibre raft ujhich ujas fiv/e times more efficient than the 

Aluminium wire frame nylon net, 3.5 times than the Wooden frame 

nylon flap and tuuice efficient than the aquatic weed. 

Based on the breeding experiments conducted during the 3-

year period, the percentage of hatching in the different years 

Luere 62,2^^ in 1977, 64.2/a -jnd 53.7̂ o in 1978 for the two experi­

ments and 76.^4%, 61,9% and 81.8^ in 1979. The loss of most of 

the fertilized eggs and their hatchability were due to a fungal 

infection caused by Saproleigni^ which were seen to bloom in the 

rotting weed even from the very first day of egg incubation and 

spreads to the unfertilized eggs specially at low temperatures. 

However, in 1978 in addition to the fungal infection the low 

hatching was also attributed to rain and hailstorm and the pre­

vailing cold temperature (l4,5 to 19.5°C). 

The rearing experiments on Common Carp were carried out 

for the three year peri od (1977-1979) in various combinations 



of habitats and feeding regimes. Further, these experiments 

relatu to the rearing of the spawn to fry, fry to fingerlings 

and fingerlings to table size. 

It is very clear at the present altitude in spite of thu 

species differences the growth rate in the Common Carp fry is 

certainly retarded about 3 to 5 times lesser since what is obta­

ined in 15 days at the plains is reached only in a mean period 

of 75 days. Thus the faster growth achieved in the tropics is 

due to much warmer temperature and whereas at Fish Dale farm at 

Shillong the slow growth rate was mainly due to the prevailing 

low water temperature in addition to the water having an acidic 

pH range, low alkalinity and low plankton production. It may be 

added that despite these somewhat adverse environmental condi­

tions along with low plankton production, the frys probably 

survived subsisting mostly on the supplementary feed of rice 

bran and mustard oil cake fed every alternate day, augmented 

by weekly addition of nutrients manuring with cowdung. 

The major advantages of rearing spawn in closed and fixed 

nurseries (hapas) are that these are primarily predator free in 

addition to the maintenance of a fair degree of constancy and 

free from the influence of some of the physical factors such as 

heavy rains and hailstorms which do not normally affect such 

hapas as these are covered at the top. '\levertheless, the meshes 

of the hapa always facilitated the entry of phytoplankton and 

zooplankton and encouraged the growth of periphyton which aiso 

form added nutrition as these organisms are known to be a pri~ 

mary fish food. The other benefits of such confined rearing of 

spawn are that the hapas serve to be hygienic since the wasto 

file://'/levertheless


matters are unused food or faecal matter are easily seeped doiun 

through the meshes and also reduces the elaborate manual labour 

which 3rG otherwise needed in nursery ponds. Such closed rearing 

reduces the strain and injury to the fry while netting which 

could not be avoided in nursery ponds. 

The gross growth increment in the plastic pools is almost 

similar to that achieved in the nylon hapas as well as the rate 

of growth is retarded as was also seen in hapa. These results 

once again confirm the altitudinal effects of the physicochemi-

cal and biological factors in the present study, as compared to 

the findings in the plains. However, the mortality rates in the 

plastic pools i2GU4%i 39,6%, 21.4^, 16.6^) are on the higher 

side when compared with the nylon hapas. While it is not possi­

ble to pinpoint the causes precisely, it may be suggested that 

the total isolation and confined nature of the plastic pool 

habitat with no physical contact with the surrounding water 

medium probably led to accumulation of toxic metabolites in 

addition to lack of inflouj of any food macerial from the surrou­

nding environment as was the case in the immersed nylon hapas. 

The rearing experiments were designed with a primary pur­

pose of finding out the growth and survival of Carp fry to 

fingerling size by employing not only different foed combinat­

ions but also during the off season of the annual cycle, in 

contrast to the conventional practice of fry rearing from Mayn 

3uly, soon after the breeding season in March and April. Norma­

lly, in these Hill Regions these frys are reared to fingerlings 

of about 3"6 cm length and 5.D gm weight for a 3 month period 

(May-3uly) before they are distributed for stocking. 



A comparison of the growth and production in the different 

plastic pools, reveals that the optimal yield was obtained in 

Pool 1j followed by those of Pools 2, 3, 4 and 5 in that order. 

This could be undoubtedly due to the differences in the nutri­

tive Value of diets: offered in the pools, which enabled the fry 

in Pool No, 1 and 4 to grow better, probably by efficient con­

version. The present results have further shown that while 

addition of organic manure certainly encouraged better growth 

as seen between Pools 1 and 2, oil cake alone could probably 

enhance growth as seen in Pool 4, since the growth in this sys" 

tem was even more than in Pool 2 with rice bran and mustard oil 

cake. The growth in Pool 3 with rice bran alone did not yield 

good results. It may therefore be suggested that even oil cake 

alone or when supplemented by cowdung would probably yield 

optimal growth rate at this altitude. 

The third and final phase of the present series of experi­

ments on the Common Carp was the rearing of fingerlings to 

table size as conducted in a pucca nursery pond at an altitude 

of 1,550 m at the Fish Dale farm, Shillong for one year during 

1977-78. The size range of fingerlings used were between 6,0" 

16,0 cm and 5.0-50,0 gm. As a result of this experiment, the 

mean weight attained by these fingerlings was between 65-585 gm, 

with the individual maximum of 585 gm. Based on this rate of 

growth the total production worked out to 4,240 kg/ha/yr. The 

monthly record maintained on growth increment showed that meat 

fish attained their maximum growth during the first five months 

of the rearing. This period extended from November to April 

which included the months with rising temperature soon after' 



uuinter. An interesting sidelight of this experiment is the atta­

inment of sexual maturity and subsequent spaujning of a feiu of 

the larger females as clearly evidenced by the presence of netuly 

recruited fry of 3.0-3.5 cm long and 0,6-1,0 gm in lueight in 

the population. 

While relating the groups of plankton to the growth of 

fish it luas seen very clearly that among the phytoplankton, it 

was Euglenophyceae and among zooplankton it was Protozoa which 

showed positive correlation with the growth rate of the fish. 

It is known however, that very high production of fish arn noted 

from waters with blue-green algae specially the plankton food-

urs in the lowest trophic levels grew well and high yield 

(Sreenivasan, 1966) though occassional mortality due to oxygen 

depletion simultaneously have been recorded (Sreenivasan, 1964). 

However, in our case it is an omnivorous feeder and has proved 

that it is the disturbance created by these fishes on the sides 

and bottom of the ponds releasing the necessary protozoans and 

flagellates like Euglena which has definitely improved in their 

growth rate. 

An outcome of the rearing experiments from fingerling to 

table size fish is an attempt to calculate the overall economics 

of the monoculture of Common Carp in Shillong area in terms of 

expenditure incurred and the total return of fish from the expe­

riment. Tho results of the present experiment at Fish Dale, 

Shillong, indicate that on the basis of a total input of R3,408/-s 

the cost of production of a kilogram of fish worked out to 

Rs.3,85 as compared to the cost price range of Rs.2«38 to 

Rs.2.93 kg reported earlier from the composito fish culture 



experiments conducted by the Central Inland Fisheries Research 

Institute in different regions of the country (Hhinqran, 1978), 

This production cost of under R3.4/- in the present study is to 

be compared with the prevailing market rate of fish price at 

R3.I6/- kg, Thusj the cost of production is just one fourth of 

the current selling price, in spite of the fairly high cost of 

supplementary feeds in the hill regions used in the present 

study. 

The present series of predatory experiments on one verte­

brate and the thrje invertebrate predators have shoiun that the 

overall predatory propensities on 100 carps spawn in terms of 

percentage are 31'J and 56^ for the dragonfly nymphs, while 22,4?S 

and 18̂ 0 for the notonectids and frogs respectively. Thus it may 

be concluded that the most important predatory pressure at theso 

altitudinal ponds are due to the dragonfly nymphs followed by 

the notonectids and the frogs in that order of descending 

magnitude. 

Further the breeding, spawning and rearing expuriments on 

the Indian flajor Carps, L|abeô  r oh it a at this altitude, may be 

concluded that this naturally acclimated tropical species from 

the plains of India could be bred and reared at intermediate 

altitude, though with limited success. The present concensus 

baaed on available information points to the fact that brooding 

and growth of major carps, perhaps, cannot be attributed to any 

one single factor as a combination of several abiotic ai.i- ulo-* 

tic factors of the environment is involved. The present experi­

ments conducted only reveal that induced breeding and subsequent 



rearing of Rohu (La be o rohita) are possible at the lower altitudes 

of these hill regions and the environmental factors are not 

totally unsuitable. 

The composite fish culture experiment tried for the first 

time in the State of Meghalaya at a relatively warmer altitude 

of 850 m with fingerlings of Silver Carp, Common Carp, rohu and 

mrigal showed that rohu had the least growth reaching a maximum 

of 240,0 gm, mrigal fingerlings obtaining a maximum of 305,0 gm, 

Common Carp growing to 655,0 gm and the Silver Carp showing the 

best growth of 715,0 gm at the end of the growing period. 

These different experiments discussed above have given 

some baseline information on the culture potential of water 

systems in the State of Meghalaya in North Eastern India, It is 

admitted that various constraints beset such field oriented 

researches, particularly in countries like ours. These studies 

had to be undertaken in collaboration with the local State 

Fisheries Department who offered their field facilities. Since 

this Department itself is in a state of infancy, not much help 

could be obtained. Mevertheless, the present studies have opened 

up some problem areas for further intensive work. It is hoped 

that a combination of the available technology in the country 

and the few techniques evolved in the present study will ulti­

mately help in establishing sound aquacultural practices in 

this part of our country. 
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Meghalaya meaning the 'abode of the clouds' is the 

tujenty-first State in the Union of India. It is bounded by 

Noujgong, Kamrup and Goalpara Districts of Assam on the North, 

Mikir Hills and North Cachar Hill Districts of Assam on the 

East and Bangladesh in the South and West. The total area of 

the State as of date is 22,549 sq km. It lies between the 

latitudes of 25°47'N and 26°1D'N and the longitudes 89"45»E: 

and 92°47'E. The main land of Khasi and Daintia Hills Dis­

tricts has a salubrious climate u/hile the third District of 

Garo Hills is relatively warmer being situated at a lower 

altitude than the others. The average minimum temperature in 

the Khasi and Jaintia Hills is 4°C, while it is 12°C in Garo 

Hills, The average maximum temperature is 24°C and 34°C for 

these two areas (Pleghalaya Year Book 1975). The State of 

Meghalaya is endowed with immense water resources comprising 

of about 5303.24 ha of ponds, tanks, lakes, reservoirs and 

beeis and innumerable stretches of rivers, streams and 

rivulets (Annual Plan Report of Meghalaya State Fishery 

Department, 1900). In addition to this ideally suited agro-

climatic conditions characterised by the early onset of monsoon 

and high rainfall exist in this region. In spite of these im­

mense natural resources in terms of aquacultural production 

potential, fish production is far from development in this 

region,as only empirical means and methods of fish culture are 

still in vogue. In order to augment the fish production, 

considerabla attention is being paid by the State Fishery 



Department for intensive exploitation of smaller water areas 

and as such extensive breeding experiments on the Common Carp 

(QyEEiUMA F̂ ŷ ifi. PjJjrmuni.s, L.) for the production of fish 

seeds are given priority. 

Fish culture in ponds has been practised in India, 

especially in Mortheast region since very long time. The 

traditional method used to be to stock the ponds with avail­

able species of fish fry without adopting any rational 

scientific method and as such the production remained very 

low with about 600 kg/ha/yr on an average (Sukumaran, 1978). 

In comparison to this, fish production ranging from 3863-

4815 kg/ha/yr was obtained by culturing together Silver catp. 

Grass carp. Black carp (ĵ l̂ ojiĥ arjm̂ ojJon̂  RiRejis.) â î  flud carp 

(Cijrrhj.̂ nâ  mp 1 it̂ erej. 1 â ) in Chinese waters (Lin, 1954). Pro­

duction in 3apan by using different culture techniques were 

esimated at about 4.1-8.2 tons/ha in small ponds and irriga­

tion tanks, 112-338 tons/ha in recirculating and filtering 

ponds, 616-1950 tons/ha in running water ponds and 414 tons/ 

ha in impounding nets (Brown, 1969). 

In the Indian scene. Inland fish culture practices 

have made tremendous strides in the last two decades. The 

introduction of exotic fish like Silver carp and Grass carp 

into India (Alikunhi & Sukumaran, 1964) and the initial 

success in inducing them to breed in captivity (Alikunhi 

e^ al. 1963) along with the then already established induced 

breeding technique of Indian major carps (Choudhuri & 

Alikunhi, 1957) assured the supply of quality fish seeds. 
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This in turn paued the ujay for multi-species culture, otheruiiae 

termed as composite fish culture* It is now knouin that this 

attempt initially yielded a production of 1,000-4,900 kg/ha/yr 

(Alikunhi e^ a_l 1971) and the same results further confirmed 

by reaching a production of 2,229-4,210 kg/ha/yr (Lakshmanan 

gt_ al_ 1971). The highest production so far achieved with a 

combination of six species of carps is 9,397 kg/ha/yr 

(Chaudhuri at. a^ 1974). 

In contrast to these national achiavements of maximum 

fish production there are still areas in our country lagging 

far behind in such endeavours. The conditions prevalent in 

the hill states of the North eastern region could be cited 

as typical examples of the above state of affairs. For 

instance in the State of Meghalaya, inspite of the existing 

adequate water resources and agroclimatic conditions, still 

the production figures are considerably low. Even the attempts 

of the State Fishery Department were restricted mostly to the 

method of control breeding and hence the supply of limited 

amount of seeds of Common Carp, although recently attempts 

are being made towards composite culture. With this low fish 

production and to provide a quantity of fish protein (20 kg/ 

capita) at least to 50/̂  of the population, it is estimated 

that about 10,000 tons of fish would be required per annum as 

against the present total production of 1,390 tons. It has 

been suggested that by implemanting modern techniques and also 

by bringing in additional water area under fish culture^ even 

at the rate of 2,000/k9/ha/yr, 1,980 tons of fish could be 
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added to make a total of 2,250 tons of fish from culture 

fishery alone (Jhingran, 1974). 

Seized with these problems of inadequate fish production 

and lack of proper infrastructure for fish culture, the North 

Eastern Council, Shillong sanctioned a scheme to collect as 

much base line information as possible which will be of help 

in implementing sound modern techniques for fish culture. 

This was all the more necessary since the altitude, range of 

temperature, nature of soil and water and even the biotic 

communities are somewhat unique as compared to those condi­

tions obtained in the plains of India. Consequently these hill 

aquatic ecosystems are to be thoroughly investigated as to 

their suitability for fish culture. With this in mind the 

present investigations have been attampted to gather funda­

mental information on as many aspects as possible on the 

environment, breeding, rearing and culture of Common Carp, a 

widely used species in fish culture in these hill regions. 

Records on the introduction of exotic varieties of carp 

into Meghalaya State shows that the first consignments of the 

Prussian strain of Common Carp was brought in 1954 from 

Ootacamund and released in one of the systems in Shillong 

called Ward lake. The second consignment of Common Carp seems 

to have found its entry from the Gauhati Fish farm in Assam 

during 1964 which itself was earlier brought from Cuttack, 

Orissa. Since then the State Fishery Department had started 

controlled breeding of the fish with a view to supply seeds 

and to propagate this species. Since this is the only major 
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cultivable species so far attempted for culture, the present 

investigations are largely confined to the problems concerning 

this species. 

Based on an initial survey and identification of the 

problems related to fish culture in this State, two main areas 

were chosen for detailed study, viz., (i) study of high morta­

lity of fish seeds and (ii) the retarded growth of fish in 

the local water bodies. 

Naturally these two problems are closely interlined with 

pond management, breeding techniques, rearing practices, fee­

ding regimes and understanding of the habitats. It was thought 

that if these problems are worked out under actual field con­

ditions, the results achieved will be of direct value for 

immediate implementation, hence all the experiments were con­

ducted in the fish farms belonging to the State Fishery Depar­

tment, Thus, three fish farms were chosen representative of 

different altitudes. These are, the Fishdale in Shillong at 

1,550 m, the Mawpun Fish farm in Barapani at l^tOO m and the 

Fish Farm in Kyrdemkulai at 850 m. Since these farms are also 

the seed producing centres of the State, they offered an 

opportunity to compare our results with those of the existing 

methods as practised by the State Fishery Department, 

Thus the present thesis embodies the results achieved 

on the breeding experiments, rearing of the spawn to fry, 

fingerlings and table size fish, causes of mortality and pre-

dation in the Common Carp, CJTJ^JMUS^ carj^J-p^ opPlPPf^J-A L. from 
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the highest altitude of Meghalaya. In the middle altitude, 

induced breeding, hatching and rearing experiments vuere con­

ducted on Lahep_ rpjii.tâ  and the result gathered are presented. 

At the louier altitude, a round the year study of Composite 

culture employing four species of carps (Rohu, Mrigal, Common 

Carp and Silver carp) was attempted and the results discussed. 

The thesis also includes data on the present status on fish 

and fishery as obtained through proformas circulated within 

the State.; 
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Fish culture owes its inception to the Chinese, since the 

earliest clear record in Chinese literature is said to be "The 

Classic of Fish culture", believed to have been written by Fan 

Lai in 475 B.C. With the experience gained through generations, 

the Chinese have brought fish culture to a very high level of 

development even to adjacent countries like Malaya, Formosa, 

Indonesia and Thailand. The origin of fish culture in India is 

largely unknown, though Kautilya's - Arthasastra', written some­

time between 321-300 B.C. indicates that fish were probably 

cultured in reservoirs at that time. Eastern India, particularly 

Bengal is an area where fish culture is conducted on a large 

scale* 

Fish culture in the modern sense is known to have become 

established in England in the 1400 and 1500 A.D, using carpj 

this must have been introduced from Europe at about that time. 

Taverner (1600) gives an idea of certain experiments on the 

study and practice concerning fish culture. He further gives 

carp not only a frequent mention but pride of place as a culti­

vated fish. Markham (1613) also writes and suggests that the 

best soil for fish culture is those which are either marshy, 

boggy or full of spring and indeed most unfit either for grazing 

or for any other use. The common carp, which is probably a na­

tive of Chinai has been exported to several countries all over 

the World and its culture has achieved a very high degree of 

perfection. The association of the species with a view to 
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utilizing all available food resources in a pond, appear to 

have been first deueioped in China (Gunther, 1868). The general 

conditions under which carp culture is carried out in Bengal 

hava been briefly mentioned by Prashad (1919), according to whom 

the large majority of the tiny fry stocked in ponds are either 

preyed upon by predators or die owing to lack of food, the 

latter also causing stunted growth of the very few that survive. 

Birthwhistle (1931) states that in Singapore, the sandy soil 

gives the sweetest fish-. Schaperclaus (1933) also supports the 

idea and refers to the culture of common carp as early as in 

475 B.C. in China. He also suggested that the large and impor­

tant fish farming industry of Lusiata is situated on the poorest 

soil from the point of vigw of agriculture and forestry and that 

waters which need 0.1 to 0,5 cc of HCl are not vsry productive, 

whereas a productive water is that whi<:h titrates 2-5 cc; and 

also gives the folltawing as a desirable ratio between the areas 

of the successive ponds : Breeding pond - 0.25^, Nursery pond -

2.75/b, Fingerling pond - 10.00^, Rearing pond - 23.00^ of the 

area. Hoffman (1934) describes that in China a fish pond is of 

varying size and is drained every 2-3 years. At this time, sur­

plus soft mud may be scraped off and used as fertilizers in 

field and garden. Buschkiel (1937) pointed out that in 3ava, 

the pond may be very small indeed for only a few square metre 

to 50 X 30 m. The carp fry are bought from dealers and are 

mainly bred in rice fields. Lin (1940) also studied Hoffmanns 

work and suggested that fish pond should be drained partly or 

wholly to dryness once every one or two years, so that the 



bottom is exposed to full rays of the sun for sometime. An aver­

age mortality of 50-60;̂  is generally experienced in rearing of 

fry of the large mouth black bass (H'uro solnioideis) to finger-

ling stages as reported by Smith and 3u»ingle (1943). In the 

cultivation of milk fish (Chânjo's' chanqs) in the Phillippines an 

estimated mortality of 1Q% from the fry stage to marketable 

size and 1Q to 4Qp mortality of fry during the first 4 or 5 

weeks in nursery ponds have been reported by Carbine (1948). 

Rather heavy mortality of fish fry in the early stages of rear­

ing has been reported from various countries. Krumholz (1949), 

reported that not more than AQ% of the Rluegill yolk fry stocked 

in the spring survived the first summer, while by the end of 

the second summer as feu; as ^% and not more than 2U% of the ori­

ginal stocked remained, Lin (1949) in his account of the fish 

fry industry of China does not give exact figures of the per­

centage of survival of carp fry but states that if only 5% of 

the fry collected could survive and grow to attain a reasonabls 

increment in weight, this could give a clear idea that the fish 

grew. Wunder (1949) states that a newly constructed pond built 

on soil which has not previously been flooded gives a high yield 

of fish. He also pointed out that the yield of a pond has been 

doubled by liming. Lin (1950) has however, stated that the 

newly hatched fry of common Chinese carps released in half hec­

tare nursery ponds at the rate of about 4 million survive only 

to the extent of 12-30/̂  during a period of two weeks to a month. 

Probst (1950) observed that the yield of carp pond is positively 

correlated with average temperature during the growing period 
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of May to Septemhsr. Alikunhi ejb; ̂  (l951 ) observed that high 

dissolve oxygen generally accompanied with high pH and vice 

versa. In ponds which had dense algal blooms the dissolved oxy­

gen Was over 20 ppm, resulting in supersaturation exceeding 300?S 

and such conditions are fatal to the fry owing to gas accumula­

tion in the stomach, gut and subcutaneous spaces. It has been 

shown that the main food of the tender carp fry in the first 

few days from the commencement of their feeding in the environ­

ment is 2ooplankton and that the planktonic algae are consumed 

only as emergency food which is hardly digested and on which the 

fry do not thrive (Alikunhi, 1952), Removal of all minnou/s and 

other fish from the nursery ponds is of utmost significance as 

they usually feed heavily on the tender carp fry released in 

them (Alikunhi ejb ̂  1952). With given ideal conditions like 

abundance of desired food and absence of all enemies, even a 

100̂ ^ survival of fry has been obtained in aquaria during the 

first week of rearing (Alikunhi, 1952). In Indonesia, the aver­

age survival of Chanos fry in the tambaks is not more than 30%, 

though some expert Chinese fish growers obtain a survival of 

60-80>2 by adopting special methods of rearing (Schuster, 1952). 

Whereas Hofstede ̂ -ai. (1953) state that in the culture of com­

mon carp (Cyprinus carpiq L.) in Indonesia a mortality of about 

60/̂  of the fry stocked has been estimated. Mortimer (1954) 

observed that the water supplying a pond will usually contain 

some useful nutrient salts such as nitrate, ammonium, phoaphate 

and potash and at times these salts are present in the water in 

such quantities that added fertilizers will be ineffective. 
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Depasae (1956) found that water shows great variation as to 

acidity and alkalinity reserves. More acidic the water, the 

biogenic capacity is slight or nil with low faunal variety and 

more alkaline the water it supports rich and varied plant and 

animal life. Wurtz (1956) showed that lime is used mainly to 

oorrect the acidity in the soil and water. Swingle (1957) con­

sidered that productive waters are those with a pH ranging fn 

6,5-9.0, and pH below 4.0 and abowB 11.0 proves generally let­

hal for fish. In India water on acidic soils is generally less 

productive of fish than that on alkaline soil (Alikunhi, 1957). 

Shimadata ̂  aĵ  (1957) observed that in 3apan, proper manage­

ment with liming, fertilizing and feeding with silkworm pupae 

gave a crop of carp equivalent to 3,350 kg/ha. The production 

figure is still higher in the tropics where there is usually 

little seasonal variation of temperature and as a result fish 

growth may proceed the year round without any check. Swingle 

(1957) supported the idea and pointed out that fish are variable 

in their tolerance of cold. Kawamato j|t_ a]l, (1957) found that 

carp grown at different stocking densities grew better when 

mors sparely than when densely stocked even though given the 

same amount of food per fish. Yashouv (1958) observed that carp 

raised in waters in which other carps had been crowded show 

retarded growth and the harmful effect was greater with greater 

concentration of carp waste products. Rose (1959) records that 

water in which tadpoles or fish have been grown inhibits the 

growth of their own kind or other species because of the secre­

tion of harmful byproducts in the water in greater quantities. 
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Schaperclaus (1959) observed that the fish production in pond in 

East Germany could be much increased by restoring them to their 

original depth. Investigations on various cultural aspects of 

the scale carp have been carried out at the Pond culture divi­

sion of Central Inland Fisheries Research Institute at Ctxttatk, 

India and some important contributions on the bionomics of com­

mon carp (Cyplrtinus c'arpioi L) are from Alikunhi and Chaudhuri 

(1959), Uarious vieu/s have been advocated as regard to the ori­

gin and distribution of common carp (Gunther, 1868j Schaperclauŝ  

1933J Okada, 1960| 3enkin, 1961). Hora and Pillay (1962) hava 

presented valuable information on common oarp of the Indo-

Pacific region and at present, the common carp is known to enjoy 

global distribution occurring in tropical as well as temperate 

regions acclimatised to a variety of habitats and extremes of 

environment (Alikunhi, 1966). Sarig (l966) has produced biologi­

cal data on common carp in the Near East and Europe and stated 

that in East European countries in fertilized ponds with artifi­

cial feeding, this fish attains 30-100 gm at the end of the 

first summer, 250-7"00 gm at the second summer and a marketable 

size of 1,000-2,000 gm at the end of the third summer, with the 

stocking densities varying from 500-1,200 fish/ha; and in Israel 

about 500-700 gm was harvested in 90-120 days when ponds are 

heavily manured and fishes artificially fed. The diverse brsad** . 

ing techniques employed on common carp have been described in 

detail by several workers (Schaperclaus, 1933; Hofstede and 

Ardiiuinata, 1952; sJiin, 1955; Hora and Pillay, 1962; Alikunhi, 

1966 and Sarig, 1966). Detailed investigations on various cultural 
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aspects of scale carp of India is mostly through the works of 

Alikunhi (1966). it 'OJas observed that the eggs in the prespamn-

ing stage can remain dormant for many months and yet respond at 

onca to a suitable spawning stimulus or trigger such as by the 

rising water temperature of spring and autumn or the seasonal 

changes of day light or a combination of both (Wee and Chung, 

1964; Lake, 1967). The common carp can be made to breed any time 

during the year, yet there are two seasons when optimum results 

are achieved, one during Duly and August and the other in mid 

January and Harch (singh, 1968). But cwrrontly most of the -

Indian and Chinese carps and even the Russian and Rumanian Stur-* 

geon are no longer relied upon for their natural spawning but 

are increasingly bred artificially by pituitary inducement 

(Tang, 1964; Yashouu, 1969; I'̂ anea, 1969). The procurement of 

pure seed of cultivated fishes from dependable sources posed a 

problem in India until the technique of hypophysation was succ­

essfully applied to Indian major carps. The history of hypophy­

sation of fishes has been reviewed by Pickford and Atz (l957), 

while those of Indian carps by several workers (Alikunhi etj ^ 

1960, Chaudhuri, 1960; 1963; Das and Khan, 1962; Bhimachar and 

Tripathi, 1967; Jhingran, 1969; Chondar, 1970; Shehadeh, 1970; 

Tripathi and Bhimachar, 1972 and Khan and Jhingran, 1975). The 

various cultural aspects of fishes in nursery, rearing and 

stocking ponds along with the stocking rate, growth, mortality, 

feeding regimes and the production rate have been reviewed by 

most earlier investigators (Schaperclaus, 1933; Alikunhi ̂  ^ 

1952; Alikunhi, 1956, 1957; Ibrahim, 1957; Yashouv, 1959; 
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Chaudhuri, 1960j Hickling, 1962 and 1971; Hora and Pilla/, 1962; 

Lakshmanan eiti ̂  1967, 1968; Ling, 1967; Shell, 1967; Huet,1970; 

Khan, 1971; Snead e^ ̂  1972; Singh at,' â . 1972 and Dhingran,' 

1975). On the other hand, the destructive effects of predatory 

insects upon carp spawn, fry and fingerlings causing louj survi­

val rate have been reviewed by various authors (Khan and Huss-

ain, 1947; ?akrasi, 1954; Alikunhi st al 1955; Alikunhi, 1957; 

Chaudhuri, 1960; Ganguii and Mitra, 1961; Gorai and Roychaudhurl* 

1961; Dulka, 1965, 1969 and Jhingran, 1975). Vaas and Sachlan,' 

1957; Kuronuma, 1968; Gribanov j ^ al 1968; 

Bardach et al (1972) and Suzuki (1976) shouied the high potential 

of culturing fishes in floating cages mhich has assumed the 

dimension of a full scale enterprise in Zlapan and Thailand uuher.e 

both marine and freshwater habitats are utilized. According to 

them the most suitable among the freshwater fishes are the 

common carp, Bass, Bluegill, Ti'lapia.t White channel Cat fish and 

Pan.Q'asius cat fishes which are used in large scale for cage 

culture. In India cage culture was attempted for the first time 

with air breathing fishes in swamps with successful results 

and among the Indian carps Ca'tlê  catl,a and Oi'rpNi'nus reba; app* 

ear to be well suited for cage culture in reservoirs and other 

lentic waters (Dehadrai et^ aX 1974 and Natarajan, 1976). 

Introduction of Silver and Grass carps into India (Alikun-

^^ ̂ ^ 1957) and the first success in inducing them to breed 

in captivity (Alikunhi .gt̂  |Q̂  1963) along with the then already 

established induced breeding technique of Indian major carps 

(Chaudhuri and Alikunhi, 1957) assured the supply of quality 
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fish seed in this country. This paved the way for multispacies 

culture as composite fish culture which yielded high production 

of 1,000-4,900 kg/ha/yr, hitherto not reported from India befora 

1971 (Alikunhi et. ̂  1971). However, it should be added that 

equally high production of 2,229-4,210 kg/ha/yr was obtained 

from the experiments during 1965-1968 though reported only later 

(Lakshmanan ̂  ad 1971). Subsequently by employing exotic carps 

alone the production figure of 2,896 to 3,281 kg/ha/yr was 

obtained (Singh &b al, 1972). The highest record production of 

9,397 kg/ha/yr was achieved in 1974 amounting to a net produc­

tion of 9f056 kg/ha/yr (Chaudhuri ̂  al 1974; Jhingran, 1975, 

1977). Another exotic species of fish of appreciable signifi­

cance for developing aquaculture in uplands of India was the 

introduction of the German strains of common carp, Ovtiri'nua 

cê ypjo in the year 1939 at the Fish Dale farm at Ootacamund in 

Wilgiris was established in 1946 for breeding and culture of 

the three phanotypes of common carp (Jhingran and Sehgal, 1978), 

In the global context, the detailed accounts of the history of 

transplantation of common carp have been given by Howell (1916), 

Mitchell (1918), Molesujorth and Bryant (1921), Mackay (l945), 

3ones and Sarojini (1952), MacCrinon (1971), Sehgal (1974), 

3hingran and Sehgal (1978). A note on the breeding care and 

management of common carp, Cyprinuis carpio L, was again reviewed 

by Jhingran and Sehgal (l978). 

Pedro Noriega (1979') has studied the v«a.ous par̂ f̂ î yfcrs 

f . \a 
associated with the productivity of a fish fond an^iSonc^lJ^di 
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that manuring of fish pond may not only be an exercise in fer­

tilization but also a means of promoting the growth of fish 

through other alternative trophic pathways. It was also reported 

that by using supplemented artificial food and different fer­

tilizers, the growth rate of flrrqal,̂  capitq fry was increased 

in Egypt (Bishara, 1979). 

The growth kinetics of Anabas testudineus showed that 

there existed inverse relationship between the growth curve 

and the variations of conductivity, bicarbonate, alkalinity 

and phosphate content of water but pH, free carbon-dioxide 

and dissolved oxygen showed no linkage. However, growth incre­

ment and nitrate level were directly related (3ana and Das, 

1980). Doshi (1980) while working on the induced breeding of 

La,bqo rohita from l̂ ainital revealed that continuous rainy 

weather is essential for successful induced spawning with a 

water temperature range between 27°-30°C and turbidity 72.5-

135 ppm for 80^ fertilization and hatching of eggs respect­

ively with a optimum pH range of 7.2-8.5. Doshi and Khanna 

(l980) observed that the fecundity of Labeo qonius per kg 

body weight was 2,86,111, 
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MATERIAL AND METHODS 

For all the experiments dusing the present inveatigations, 

the experimental ponds in thrae fish farms of the Meghalaya 

State Fishery Department were uaed* Theso luera tha fishdale at 

an altitude of 1,550m at Shillong, flaiupun fish farm at 1,100m 

and in Kyrdemkulai fish farm at 850m. In addition to this, a 

feuj sets of experiments on predation ware conducted under 

laboratory conditions and on mortality rates of fry and fin-

gerlings under seminatural conditions in plastic pools uiithin 

the premises of the University. 

Most of the breeding experimgnta were conducted with 

the Common Carp, C_ypj*ĵnjLî3. aarfijj3, PJJnjf'UiriAA '-• ^'^ ^^^ farm ponds 

at Fishdale, Shillong; during the breeding seasons (Maroh-May) 

of 1977, 1978 and 1979, Evary ysar, prio» to the experiments, 

brooders were netted out f»om the atooking pands during the 

month of February. Males and females luera segregated and 

reared in separate nursery ponds of 0.01 ha size with a depth 

of 1.5m. A mixture of rice bran and mustard oil cake in the 

ratio of 1:1 was fed at intervals of alternate days at a rate 

of 2^3^ of the total body weight of the fishi Tha tsmperaturs 

was monitored continously during these months of breeding as 

it was known that the common carp at this latitude normally 

spawns at a temperature range of 17°-«22°C (Annual Report of 

Meghalaya State Fishery Department, 1977), When the optimal 

temperature was reached, the brooders from the conditioned 

ponds were netted out usually in the morning and evening hours 

and transferred into tha nylon hapas of 2.5 X 1.0 X I.Omsize. 
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Shoming map of the State of rieghala/a, indicating 

the rivers, reseruoirs and State Fishery Depart­

ment Ponds. 
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While choosing the brooders, care was taken always to 

select the fully matured females characterised by an almost 

rounded, soft and bulging abdomen and vent slightly projecting 

like a small papilla with a narrow median slit. Similarly, 

males were chosen on the basis of characteristics such as very 

rough pectoral fins, rough scales with the vent not projecting 

but deep and pit like. Further, males were easily distinguished 

by the free release of milt with gentle pressure on the abdo­

men. The individual brooders were weighed using a Monopan 

spring balance (Yamato make) graduated to 5 gm divisions. 

Brooders were stocked in a ratio of 1:3 by weight (one female: 

three males). In the present study, two types of breeding 

experiments were oonductedj (a) ContiK>l breading (b) Induced 

breeding. Again experiments on control breeding were porfo3»med 

using both the hapa and the plastic pool. Each of the plastic 

pools measured 2m broad and 1m deep and water was filled only 

upto 2/3 of its height. Pools were always kept covered by a 

net to prevent escape and jumping of the brooders. Since the 

eggs of common carp are known to be of an adhesive type, the 

conventional method was by providing artificial substratum. 

The present practices as employed by the State Fishery Depar­

tment is the Use of the aquatic weed, /̂ otjilla. roJuĵ ndJ./̂ oli.a.f 

Hj/d£iJLLa_ and pine needles. For reasons to be discussed in 

detail later, in addition to the aquatic weed R̂ qtaJLlâ  impro­

vised Coconut fibre rafts and Nylon net frames were also tried 

in the present studies in order to estimate the relative effi­

ciencies of different substrata. Generally the weed Rjataj..la. 

used in the present experiments were collected from near the 
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banks of streams and ponds at Umkhen (Happy Valley); ilaiupun 

Fish Farm (Barapani), Umsning farm (Umsning), Kyrdamkuial farm 

(Kyrdemkulai) and Umran stream and brought to Fish Dale at 

Shillong and kept in one of the nursery ponds for tha breading 

experiments. These plants were well sorted out and thoroughlj? 

ujashed before introducing the same in breeding hapas for egg 

colloction. Normally 2 kg of the meed was used for a 1 kg fem­

ale fish (Ohingran & Sahgal, 1978). The Coconut fibre raft was 

made of wooden frame of 45 x 3n cm, rectangular in shape in 

which five hanging rows of Coconut fibre ware arranged longi­

tudinally with 5 cm spacing in between (Plata lY )• The Mylon 

nat frame were also made of a wooden frame rectangular in 

shape of 45 x 30 cm with five rows W nylon flaps fixed longi­

tudinally with 5 cm spacing (Plate IV). These nylon flaps are 

made to hang like curtains with theif free ends extending upto 

15 cm in height. Both the Coconut fibre raft and wooden nylon 

nat frame were made to float by fixing thermocool to the top 

four corners of the frame. These artificial egg collectors 

were always thoroughly washed in water before the introduction 

into the hapa or plastic pools. Whenever thasa artificial sub­

strata were experimented upon, only tujo of each and 0.5 kg of 

aquatic weed (R.otal̂ la,) wore used for each hapa or plastic 

pool. After spawning, the egg collectors ware carefully exam­

ined as the fertilized eggs of common carp ara lass conspicuous 

than the unfertilized eggs which are whitish and opaque. The 

diameter and weight of each individual egg was measured with 

the help of a reading scale calibrated to mm readings and a 

Balmer electric monopan balance sensitive to 0.001 gm. The 



PLATE - II 

(a) Showing the overall view of the 

Fish Dale Farmy Shillong. 

(b) Showing the breeding hapa. 

(c) Showing the Plastic Pool for breeding 

experiments. 
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P l a s t i c Pool shoujing the aqua t i c ujeed, 

Rota11a rotundifolia used as egg collector. 
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PLATE .. UI 

(a) Showing the unfertilized eggs attacked 

by Sagrqle^qnia; ap* 

(b) Heav i ly i n f e c t e d eggs uuith 5ap^r|dleQnia» 
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difference in weight between the gravid and the spent female, 

multiplied by the weight of each egg, gave approximate fecun­

dity of the fish in terms of total number of eggs per female 

(Alikunhi, 1960j Dhingran & Sehgal, 1978). 

The egg collectors with the attached eggs were removed 

from the breeding hapa and were uniformly distributed in a 

doubled wall hatching hapa of 2.0 X 1.0 X 1.0 m (outer hapa) 

and 1.75 X 0.75 X 0.50 m (inner hapa). It is known that a 

hapa of the above size can accomodate 40,000 - 60,000 eggs. 

Subsequently these hapas were fixed in the nursery ponds or 

in stocking ponds for hatching. After hatching the egg collec­

tors were kept for a day or two in the hapa in order to pro­

vide shade to the young hatchlings. On the third day both the 

egg collector and the inner hapa were removed and the hatch-

lingg left in the outer hapa till the absorption of yolksac. 

The actively swimming baby fish with yolksac completely 

absorbed having the mouth opened and feeding voraciously is 

known as the spawn. While collecting the spawn, all the corner 

ropes of the hapa are first untied from the poles and spawn 

brought to the centre by lifting it slowly, two persons holding 

either ends. The spawn which get stuck to the cloth on the 

inner wall of the hapa are washed down the centre by splashing 

water from outside. Water was allowed to drain off and the 

spawn are measured in a small perforated cup of known volume 

(200 number of spawn/cup). At the time of measurement, the 

dead spawn are removed as far as possible. Three samples of 

spawn are taken for counting the number of live and dead 
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spau/n in each sample cup. The total number of spawn obtained 

can be worked out approximately by multiplying the total 

number of spawn produced in each sample cup by the total num­

ber of cups. Following this, the spawn are stocked in nursery 

ponds, nylon net hapas or in plastic pools. Most of the above 

procedures are already available in literature (Chonder, 1970; 

3hingran & Sehgal, 1978), though were slightly modified to 

suit the altitudinal conditions of this hill region. 

In a three tier fish culture system, the first step 

begins with the rearing of the 3-4 days old spawn of common 

carp to fry size in nursery ponds. In the present study the 

size of spawn used were between 5-6 mm (PlateXUe). The nursery 

ponds used for rearing experiments at Fish Dale, Shillong were 

of the pucca type, two in number of 100 sq m and 200 sq m with 

a maximum depth of 1.5 m. The source of water was from a small 

stream named 'Ka Wah Dienglieng'. The ponds being small in 

size were easily manageable as water can be refilled and 

drained off at will. Hence the initial probleijis of eradication 

of aquatic weeds, predatory fishes and aquatic insects do not 

arise. The only major problem to be taken care of were the 

acidic nature of the water and the low plankton content. In 

order to rectify the acidity of water, liming was resorted to 

by adding quicklime at ths rat© of 1,000 kg/ha/yr sines the 

Water was too much on the acidic range. The pond management 

was dons twice a year, the first during the month of March for 

ths rearing of spawn to fry and the second during October for 

the rearing of fingerlings to table size.fish. During each 
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period the pond was completely cleaned and sundried for seven 

days and on the eight day half of the required amount of quick 

lime was sprayed all over the pond bottom and sides and left 

as such for four days. On the twelfth day uJatsr was added upto 

1 m depth when the pH of water was usually about 9.5. Gradua­

lly the pH decreases day by day and remained close to 8.0. On 

the sixteenth day the remaining amount of lime was sprayed all 

over the water surface. The pH of the water was further noted 

and around the twentysixth day it stabilised at 7.5. To obviato 

the low plankton production, manuring of fish ponds were nece­

ssary and organic manure in the form of dry cowdung was 

administered at the rate of 15,000 kg/ha/yr. Normally, one-

fourth of the total amount was broadcast all over the pond, 

fifteen days before stocking and tha rest was given as instal­

ments at weekly intervals. 

The spawn of 6-10 mm size were reared in such well pre­

pared and. managed nursery pond* at a very low stocking rate 

of 10 spawn/ha as compared to 10 spawn/ha suggested by the 

CIPRi . (Sen, 1978). The spawn were fed with finely powdered 

rice bran for the first few days. Later on with a mixture of 

finely powered rice bran and mustard oil cake in the ratio of 

1:1 fed on alternate days by broadcasting all over the pond 

surface in the morning hours. The feeding schedule was as 

follows :-

1st-3rd day of stocking - No supplementary feed. The spawn 
thrive with the abundant planktonic organisms 
present in the pond. 
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4th-10th day of stocking - Fed only with finely powdered rice 
bran, 3 times the initial weight of the total 
spawn stocked. 

11th-20th day of stocking - Fed with a mixture of rice bran 
and mustard oil cake, 4-5 times the initial 
weight of the total fish stocked, 

20th day onwards - Fed with a mixture of rice bran and mustard 
oil cake, 6-8 times the initial weight of fish 
stocked. 

The duration of rearing of spawn to fry and early fing-

erlings stages ranged between 60-90 days in the above systems. 

After each set of exptt. the frys and fingerlings were comple­

tely netted out and the growth and mortality rates were noted. 

The rearing of fingerlings to table size was conducted 

in a well managed pucca pond of 300 sq m size with 1.5 m of 

Water in the same fish farm at Shillong. This experiment lasted 

for one year during November, 1977 to November, 1978, The fin­

gerlings stocked and roared were of the 1976 brood, ranging 

between the initial length of 6,0 cm to 15.0 cm and 5.0 to 

50,0 gm in weight. Supplementary feeding with a mixture of 

finely powdered rice bran and mustard oil cake in the ratio of 

1:1 was given every alternate day at A% of the total body 

weight of the fish. Along with this, the pond was also manured 

with cowdung at weekly intervals. A weekly analysis and record 

of the physicochemical and biological factors ware made and as 

well as a monthly sampling of fish to note the growth rate, 

both in length and weight. 

In another series of experiments spawn were also roared 

in fine meshed nylon hapas of 2 X 1 XI m size fixed to bamboo 
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poles in a well managed nursery pond. In each hapa 10,000 

spavun were reared ranging betujeen 6.0-10,0 mm size and 5.0-12.0 

mg uieight. The duration of rearing u/as butuueen 60-75 days ujith 

feeding at every alternate day with a mixture of rice bran and 

mustard oil cake in the ratio of 1:1. Weekly manuring with 

cowdung was also done by broadcasting all over the pond surface. 

In a third series of experiments, plastic pool of 2 m 

broad and 1 m depth were used for the spawn rearing experiments. 

These poflls wore kept near the managed nursery pond and the 

same water was used. Each pool was stocked with 50f> spawn of 

6.0-1-0.0 mm and 6.0-12.0 mg weight and the same reared for a 

period of 60 days. Supplementary food of a mixture of rice bran 

and mustard oil caks was given every alternate day, although 

no cowdung was added. Each pool was drained half of its water 

at every 20 days interval and the same was replaced by fresh 

water from the adjacent nursery ponds. 

A few experiments using plastic pools of varying sizes 

were also attempted for the rearing of fry to fingerlings in 

the University campus. These experiments were done mostly with 

different feed combinations to note the growth and mortality 

of fish. The plastic pools used were of 2.5, 1.5, Q.a, 0.5, 

0,5 m broad and 1 m deep and were filled with tap water of pH 

5.8. In order to attain the desired pH, suitable liming was 

done according to the sizes of tfie pools at the rate of 1,000 

kg/ha. Tha pools were stocked with frys ranging between 5,500-

1,500 mg weight and 3.5-4.0 cm size and reared for a period of 



25 

6 months (September, 1978 - March, 1979). The feeding regime 

in these pools mere folloiued as under :-

Pool IMo. 1 " Rice bran, mustard oil cake and cowdung. 

Pool No. 2 - Rice bran and mustard oil cake. 

Pool Mo* 3 - Rice bran. 

Pool No. 4 - Mustard oil cake. 

Pool No. 5 - Control (no supplementary food). 

In all the different systems along luith these rearing 

experiments, environmental data such as temperature, pH, con­

ductivity, oxygen, carbondioxide, alkalinity and plankton were 

collected and analysed at weekly intervals, with a monthly 

sampling of the stocked fish to note the growth rate. 

A few predation experiments using the dragonfly nymphs, 

notonectids and the frog species, Rsma, .ljjin_pcgij:j.j3_ on the spawn 

of common carp were conducted at the laboratory during 1977. 

The following were the materials used for the experiments. 

s) ^^P^. (dragonfly nymph) - Size 5.0"6.0 cm 

b) CjD_rjkjl̂ia_ (dragonfly nymph) - Size 2.0'«3.5 cm 

f̂ ) Ajli.3.gP-3. (notonectids) - Size 7.0-10.0 mm 

^) SsPA AijlQPi^^Al. (frog) - Size 1.5 cm 

e) Spawn of common carp - Size 5.0-6.0 mm 

f) Rectangular glass jars of different sizes - 24 X 11 X 25 cm, 
14 X ID X 35 cm and 14 X 10 X 20 cm. 

The jars and trays ujgre thoroughly Luashed and filled with 

tap ujater. The predatory animals were brought fraah from Fish 

Dale and uiere reared in a glass aquarium containing pond luater. 

Prior to the experiments these animals were netted out of the 

aquarium, their length were noted and were kept without food 

for 2 days in a glass jar containing tap water. For each set 
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of experiments, 5 jars as replicates were used for each of the 

dragonfly nymphs, 2 trays for the notonectids and 4 jars for 

the fsogs. Each set of exiieriment lasted for 24 hours. A total 

of 5 such series of experiments were conducted. The number of 

predators and spawn of common carp released in each jars/trays 

are given below : 

Najne^ jDf^ A h A P.rsd.aAP.^- Nûm̂ b̂ ê r̂  JDX PJ^^P^JiREA JlMjnbejL Pf^-S-P^Hl 

CojMJu^li_a, 

.inAsop,s 

Rana limnoô 'arls 

1 

4 

10 

1 

20 

20 

50 

25 

During the present series of investigations though the 

major thrust was on several culture aspects of common carp, a 

few studies were also attempted to work out the feasibility of 

the breeding and rearing of one of the Indian major Carps at 

the middle altitude of 1,100 m having a fairly low auater temp­

erature with the pH value mostly in the acidic range. For this 

purpose two sets of induced breeding experiments of the Rohu, 

kakSS. EPPJ^J-JL "Jsre conducted for the first time at Mawpun fish 

farm near Barapani during 3uly, 1979. 

The two-year old matured brooders for the above experi­

ments were procured from the State Fisheries Department, Gover­

nment of Assam at Gauhati in 3uly, 1979, The weight of females 

Used ranged between 450 to 460 gm, while the males were of 350 

to 500 gm. These fish were stocked in one of the breeding ponds 

of 0.02 ha at Mawpun fish farm for acclimatization. The 
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brooders were daily fed with a mixture of rice bran and mustard 

oil cake in 1:2 ratio given at hia orf the body weight. 

Prior to the proposed hypophysation experiment the 

brooders were chosen on the criteria of, the female fish having 

a soft bulging abdomen with a pinkish and slightly protruding 

uent, while the males had rough pectoral fins and with milt 

oozing freely when the abdomen was gently pressed. Such male 

and female fish of somewhat comparable size comprising of one 

female and two males wore weighed prior to the pituitary 

injection. 

These induced breeding experiments on Rohu (L.abe.q̂  JlSiliia.) 

were performed by the injection of fish pituitary hormone into 

the brooder fish. In addition the fish pituitary glands (rohu) 

were also brought from Gauhati and were stored in a 50 cc phial 

containing absolute alcohol. The glands are individually 

weighed in a Balmer monopan electric balance and are stored 

separately in a phial containing absolute alcohol with the 

weight noted therein. An extract was prepared from the pitui­

tary gland and the quantity of the gland required for injection 

was at first calculated from the weights of the broodors. The 

required quantity of the gland was taken out of the phials and 

kept on a piece of filter paper for 1-2 minutes to allow the 

alcohol to evaporate. The glands were taken into a tissue homo-

genizer with little quantity of distilled water and 0.3/o sodium 

chloride solution. The homogenized glands are then diluted by 

adding the required quantity of the same media in which macera­

tion was done. The dilution depends upon the quantity of the 
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gland to be injected and suspension was -usually done at the 

rate of 4 mg of pituitary gland in 0.1 ml of the media, i.e. at 

the rate of 40 mg of the gland in 1.0 ml of the media. The 

gland suspension was then poured into a centrifuge tube and the 

homogenizer was shaken well so that the settled down gland par­

ticles mixes with the solution, f\low the extract in the tube was 

centrifuged by a hand centrifuge machine (PlateXVIll) so as to 

separate minute suspended particles of crushed tissues and fat 

bodies from the liquid part containing the hormones. The solid 

particles settle down at the bottom of the centrifuge tube as 

sediment. The clear fluid containing the hormone was then 

decanted into a small beaker to be taken into a hypodermic 

syringe for injection. A preliminary dose at the rate of 4 mg 

of pituitary gland per kilogram body weight of fish was admin­

istered to the female brooder only. After 6 hours a second dose 

of 8 mg of gland per kg body weight was given to the female, 

while the males received only one dose this time at 4 mg/kg 

body weight. Intramuscular injection is usually administered 

on the caudal peduncle. The needle was inserted under the scale, 

first parallel to the body of the fish and then pierced into 

the muscle at an angle. A 2 ml hypodermic syringe was always 

used for the purpose having graduation to 0.1 ml division. The 

size of the needles used were BDH needle Number 22 and 24. The 

brooders in the hand net are then brought one by one for injec­

tion and placed on a small field table provided with a foam 

cushion just by the side of the water where the experiment was 

carried on. Tujo persons were required at the time of injection, 

one of them holds the head of the fish pressed gently against 
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the cushion, vuhile the second presses the tail with one hand 

and with the other gives the injection on the caudal peduncle 

througn the meshes of the hand net (PlateXIX). The breeders 

after injection are released immediately inside the breeding 

hapa (PlateXVlii). Usually, a set comprising of one female and 

two males were kept in a breeding hapa for spawning, fixed in 

a nursery pond near the inlet having a gentle flow of water 

into the pond (PlateXVIll). The salient features which were 

maintained for the spawning are summarised hereunder :-

(i) Prior to the induced breeding experiment one of the 

nursery ponds was sundried for 10 days and refilled 

with water to a 1.5 m depth. 

(ii) A constant flow ot circulation of watpr was maintained 

through a nullah feeding the pond. 

Soon after spawning the brooders were slowly brought to 

one side of the hapa leaving the eggs on the other an then 

removed without much disturbing the eggs. The female fish was 

weighed again and the loss in weight indicated the amount of 

egg released. 

The eggs were collected from the breeding hapa when the 

embryos exhibited the twitching movement. For collection of 

eggs, the bottom corners of the hapa were first untied from 

the bamboo poles and then slowly lifted in order to bring all 

the eggs towards the open end and scooped out with a plastic 

mug and poured into a bucket containing water. Subsequently, 

the eggs were transferred into a rectangular close-meshed nylon 

net held in water. This net was then lifted slowly out so as to 
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allouj the water to drain off and the eggs to accumulate at one 

corner. The density of eggs were then quantified uiith a per­

forated and calibrated cup with a capacity of ca 150 eggs/cup. 

After recording the quantity of eggs laid and the per­

centage of fertilization, the eggs were spread uniformly as a 

monolayer in the inner hatching hapa fixed to the shallow 

margin of a stocking pond to enhance aeration and easy handling. 

After most of the eggs hatch out, the inner hapa along with the 

unfertilized eggs and the cast egg membranes were carefully 

lifted and removed. The hatchlings in the outer hapa were 

allowed to remain there undisturbed for 10 days following 

which they were finally transferred into the Nylon hapa and 

nursery pondd for rearing. 

Prior to the release of Rohu (Lab£0_ rojiita,) spawns, the 

nursery pond was managed by drying, liming and manuring with 

cowdung following the same programmes as discussed earlier for 

rearing of Common carp spawn. The first phase of rearing was 

in a nylon hapa (2 X 1 X 1 m) by releasing 1,048 spawn of 6.5 

to 8.5 mm in length. These were fed daily with finely powdered 

rice bran at the rate of 200 gm/day broadcast all over the 

surface of the water in the hapa and the feeding regime lasted 

for a period of 15 days. Subsequently for the second fortnight 

of rearing a mixture of finely powdered rice bran and mustard 

oil cake in 1:1 ratio at 400 gm/day was used. 

The composite fish culture ex-pariments attempted for 

the first time in Heghalaya was conducted in one of the farm 
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ponds of the State Fishery Department, in a comparatively low 

altitude at Kyrdem Kulai for a duration of one year, from Feb­

ruary, 1979 to February, 1980. The pond was of a katcha type, 

spring fed of 1,000 sq m area and having a depth ranging bet-

ujeen O.B to 1.5 m. Prior to the stocking of fish, the pond was 

prepared and managed as described earlier. The seeds for these 

experiments as fry and fingerlings were procured from the 

Ulubari fish farm, Gauhati and Kyrdem Kulai fish farm in East 

Khasi Hills, Maghalaya. A four species combination was tried 

with two indigenous and two exotic carps with Rohu, Mrigal? 

Common carp and Silver carp. The fish were fed with a mixture 

of rice bran and mustard oil cake in 1:1 ratio every alternate 

day at 5% body weight, and a weekly manuring with .cowdung at 

15,000 kg/ha/yr on an instalment basis. Along with this a for­

tnightly study of the major parameters of the physical, chemical 

and biological factors of the pond were made, and a monthly 

sampling of fish was also conducted to note the growth rats. 

The length of fish was recorded with the help of a 'fish measu­

ring board' calibrated in cm scale and a monopan balance of 

5 gm sensitivity for measuring the weight. On each sampling 

date, tiuo or three nettings were done to obtain a random sample 

of different species of fish for the record of length and 

weight. After measurements fish were always released back into 

the pond for further growth and development. 

A fortnightly collection of plankton and water samples 

were made from the fish pond at Kyrdem Kulai fish farm, Kyrdem 

Kulai throughout the period of investigation from February, 
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1979 to February, 1980, Among the physicochemical factors, 

rainfall, atmosphere and surface temperature, conductivity, 

hydrogen ian concentration, dissolved oxygen, free carbon 

dioxide, total alkalinity, phosphate, nitrate and silicate 

mere recorded. The water samples and plankton hauls were 

generally made in the morning between 9,00 to 10,00 A.M. 

The rainfall data for the entirG period of the present 

investigations from May, 1977 to f-larch, 1980 were obtained 

from the Meteorological Observatory, Shillong, Meghalaya. The 

temperature readings were obtained using an ordinary thermome­

ter graduated from 0-50°C. Samples of water were collected 

separately, one for dissolved oxygen determination and another 

for the rest of the chemical analysis in 250 and 500 ml glass 

stoppered bottles respectively. The Hydrogen ion concentration 

was estimated colorimetrically in the laboratory by me£|ns of 

an electric pH meter and in the field with a BDH pH comparator, 

iThe indicators used were Phenol Red (fM 6j3-8,4 & QOH ''tJn£v.er««l 

4,0-11,0), Before employing the electric pH meter it was stand­

ardised by means of standard buffer solution (usually at 4,0-

7,0 pH), Determination of dissolved oxygen, free carbon dioxide, 

totql alkalinity, nitrate, phosphate and silicate were done by 

employing standard procedures (APHA Standard Method - 1955)* 

For the estimation of dissolved oxygen, carbon dioxide and 

total alkalinity titrimetric methods and for the nutrients 

Colorimetric methods were followed, A Spectronic-20 Colorimeter 

(Bausch and Lomb Model) was Used for this purpose. For the 

estimation of nitrate one additional technique, Witropbisnol 
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tlisMlphonjLc aoid-method as cited by Gackson (1964) luas also 

adopted. Similarly, an alternative technique of Dienert and 

Wandenbulcke described by Vogel (1961) was followed for the 

estimation of the silicate content. 

As indicated earlier, the plankton samples were collec­

ted along luith the water samples at weekly and fortnightly 

intervals taken botween 7.30 to 8,30 A.T̂ . and 9,00 to 10.00 

A.M, at Fish Dale, Shillong and Kyrdem Kulai fish farm respec­

tively. The plankton was collected by filtering 50 1 of pond 

water through a net of No. 25 bolting silk. A standard plastic 

bucket of 5 1 capacity was used to draw water. On each occa­

sion a bucket full of water was taken from each of the ten 

different points on the pond surface. Care was taken to disturb 

the water as little as possible while making the collections* 

Each sample was then made to 50 ml by addition of water and 

presejfved by adding formalin to make a final 5% concentration. 

It was then thoroughly stirred, a sub-sample of 1 ml was 

quickly drawn with a wide mouthald pipette and poured into a 

modified Sedgwick rafter plankton counting cell of 1 ml capa­

city. This cell has 1,000 equal sized squares etched on its 

floor. Usually all the individual organisms in the subsample 

were completely counted. However, when blooms were present 

random squares were selected and the organisms present in such 

areas were enumerated. From this the total count per litre 

could be calculated. For the purpose of enumeration, a compound 

microscope with 10 X 10 magnification was used. All organisms 

were represented numerically as units of organisms per litre of 

Water. "The different taxa of plankton were grouped into major 

Categories and presented for discussion. 



GENERAL SURVEY OF EXISTING FISHERY 
ACTIVITIES AND ASSOCIATED PROBLEMS 

IN THE STATE OF MEGHALAYA. 
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General Survey of existing fishery activities and associated 
problems in the State of Meghalaya. 

Fleghalaya is one of the youngest states within the Union 

of India. In vieuj of its location among the hilly terrains of 

the Eastern Himalayan ranges, the State has several siuift 

flowing rivers offering possibilities for not only generating 

hydroelectric pouier for industrial purposes but as wall for 

fishery development and production. In vieiu of these rich pot­

entialities present, the present project was undertaken to 

survey and assess the total water areas, the water quality, 

the available fish species and also the existing practices of 

fishery management. The present data though primarily gathered 

as to the available water areas within the State, special att­

ention was focussed on aquatic systems managed by the fishery 

department. The method adopted for this purpose was through 

proformas which were distributed at all levels, right from the 

individual fisherman and the private fish farm owner to the 

State Fishery units and personnel, Meghalaya State Electricity 

Board, Public Health Engineers and also to the three District 

Councils. In total 5,000 such proformas were distributed to 

individual fisherman alone of which only 2,553 were recovered. 

In the same way, out of the 2,000 proformas issued out to 

private fish farmers, 618 were returned. The rest of the 

results were gathered from governmental departments enumerated 

above by giving them modified proformas particularly suited 

for each of them. However, the hydrobiological data presented 

in this section include the proforma information from the 

Fishery Department, and additional data gathered by actual 
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survey and analysis of water samples done as part of the pre­

sent thesis work. The account given belouj therefore embodies 

the results and findings based on cumulative data thus gathered 

during a period of four years from 1977 to 1980. 

Three types of proforma (A, B, C) were prepared so that 

each compliments the other and thereby comprehonsive data could 

be collected. The first reletea to the individual fisherman 

and his catches, the second to the private fish pond owner, 

while the third pertains to the various departments of the 

State dealing ufith fish and the u/ater systems. 

The first category of proforma uias distributed to as many 

individual fisherman as possible covering all the 5 districts 

of the State In order to gather maximum information on the 

fish catches, their quality, mode of fishing and frequency of 

fishing trips. The second proforma involved the collection of 

statistical information of the pond areas available in Hegha-

laya, as well as the fishes cultured and the problems arising 

during fish culture by private fiah farmers. The third deals 

with data collection from the various governmental agencies 

concerning their programmes with reference to water area, 

fishery management and the current status in the field of 

fishery development in the State of fleghalaya. 

RQ^SUIAQ 

The data obtained through the recovery of different 

proforma were summarised and are presented bolow. The 



PROFORMA-A : STATISTIC DM INDIVIDUAL FISHERHAN 

1 ) Mams 

2) Uillage and constituency 

3) Monthly income 

4) Sex " Hale/Female 

5) Is fishing your ujhole time occupa­
tion or just a hobby? 

6) HOUJ frequently you go for fishing. 

7) Fishes generally caught 

8) Do you sell the fish caught? If so, 
(i) HoLU much of it you use for home 

consumption? 
(ii) If sold, houj much per kg.? 

9) In your opinion, are the fish popu­
lation decreasing over the years? 

10) If so, do you think any of the foll-
ou/ing are the causes : 
overfishing/more poople are fishing/ 
many kinds of poison used/more easy 
and quick transport available to 
reach the fishing sites/damming/ 
trapping/or any other reasons. 

11) Any information about the most 
important sport fish of the State 
(Mahaseer group) 

(i) How frequently do you catch 
these, their size and in luhich 
seasons and what luill be their 
number in relation to the total 
catch. 



PROFORMA-B : PQMDS AND THEIR PRIUATE USE FOR 
FISH CULTURE 

1. Do you OLun a fish pond? If so, : 
uihat is ths size. 

2. What fish do you grow? : 

3. Houj do you obtain the fish seed?: 

4. What is your experience with : 
regard to their growth: 
growing well/stunted/fast. 

5. Did you face the problem of : 
seepage in your pond? 

6. In your opinion, do you think : 
the seepage will pose a big 
problem in fish cultuee. 

7. Did you make any attempts to : 
rectify the same. 

8. How much did you spend on the : 
construction of your pond. 

9. Did you get any subsidy from : 
the Gov/ernment» 

10, Do you think any other species : 
you know of could be cultured 
successfully in ponds? If so, 
why and what are their names. 

11, What is your opinion on fish : 
culture? Do you think it will 
be an economic proposition? 
If not, why do you think so? 

12, In your constituencies, have : 
people tried fish culture at 
all? If 30, what information 
can you give? Are there any 
published record of fish cul­
tural practices in the past, 
like gazetters, 9tc. 



PROFORnA-C : WATER AREAS, FISH AND FISH PRODUCTION IN 
HEGHALAYA 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 
22. 

Names of the principal rivers of Cleghalaya 
(Khasi Hills, Daintia Hills i Garo Hills) 

Length of rivers or streams 
(Khasi Hills, Oaintia Hills Sc Garo Hills) 
Origin, length and confluence of these 
rivers/streams. 

Total water areas 

Water area presently used for fish culture 

Nos. of Ponds/lakes/Seels 
(in numbers and total area in hectare) 

Whether these ponds/lakes/beels are natural : 
or man-made. 

Source of water : 

Do they retain aiater in dry season : 

Any problem of seepage/evaporation sncoun- ; 
tored. 

Local names of the fish species found l 

What species predominate and in ujhich environment 

Do any swampy areas available in the Stato. ; 
If so, where ? 

(i) What is their approximate size in hectare 
(ii) What endemic fish species are available 

(iii) What is the annual production 

Considering the different kinds of fresh 5 
water systems available which is more pro­
ductive at present? If so, Why? 

In youtopinion what are the factors raspon- : 
sible for their productivity (i.e. Physical, 
Chemical and Biological factors) 

Total annual fish production " : 
(i) Percentage of capture fisheries 

(ii) Percentage of culture fisheries 

Have you introduce the technique of compo- : 
site fish culture. If so, 
(i) Name the fish species introduced and 

source of fish seed, 
(ii) Is this system proving successful? 

VJhat is the annual production of fingerlinqs : 
of Common Carp in ileghalaya? 

What is the per capita consumption of fish ; 
in the State? 

What is the average landing of fish in the : 
State with special reference to Shillong market. 
(i) Where do fish come from 

(ii) What are the species? Gives names. 
What are the fishing crafts and gears employed; 
What are the methods of processing and pre- : 
servation commonly practised in the State. 
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information gathored on the fishing activities and catches of 

the individual fisherman are compiled and given in Table-A&B* 

As mentioned earlier, that out of the 5,000 proformas 

distributed to fishermen, only 2,553 were received back from 

the 48 out of a total of 60 constituencies present in the 

StatBo The analysis of data further revealed that of the total 

fishermen almost 90?̂  of them are engaged in fishing as a hobby 

and include people from all walks of life right from children 

attending schools to professional fishermen of all age groups. 

It is also of interest to note from the results that about 

35^ of the fishing community constituted of women, especially 

in Khasi Hills District, Generally, the fishes caught appear 

to) be of only in small quantities with a mean catch of 800 gm/ 

head/trip. The fishes thus caught comprises mostly of the 

Common carp {^^^jnu^ £aL£i?J-J2. PJJJimujii_3.) Mahaseera (Tor_ spp and 

^_CTj:)3^spphei.lu^3_ hg_xailP.,nô l,epî sj, Ĝ ajcrâ  spp and loaches in the 

hilly regions, while a mixture of both the Indian major and 

minor Carps and the riahaseers in the plain areas. The present 

surveys show that fishes caught by those who fish for sports 

are mainly for home consumption, while some of the professional 

fishermen do sell their fishes at the rate of R3.15/- kg for 

Common carp and Rs.lS/- to R3.20/~ kg for the Hahaseer. The 

general consensus of most of the individual fisherman is that 

the fish population is on the decline in most streams, espec­

ially the Mahaseers, Ga^raj., Loaches and Ĝ lypt,oj:.h.Qrax.» The 

various causative factors attributed for the dwindling of the 

fish population are, such as damming and trapping in streams. 
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the USB of toxic plants, chemical poisons and dynamiting, 

resulting in ouerfishing. Regarding the methods of fishing, the 

most common technique as practiced in this hill region is by 

damming the stream water at the upper end ujith stone chips and 

by placing a basket made of bamboo kept submerged in water at 

the loujor end (Plate Y) Thus as the flouj of water decreases 

both in terms of speed and quantity, the fish mov/e downstream 

where they are finally trapped in the bamboo baskets. The next 

common technique of trapping employed in streams is by a method 

of partial damming with stones commencing from either-banks 

till only a narrow middle zone is left open where a bamboo 

basket with both ends open is fixed (Plate V) This method is 

more efficient since it prevents the movement of fish both up 

and downstream which results in their final trapping. Such a 

method appears to be more in vogue during April and May and 

also in October and November during the breeding and spawning 

seasons of fishes. The technique employed for trapping in 

large bodies of water like the reservoirs was by the use of a 

bamboo cage fitted across the mouth on the outpushing of the 

lake. The mouth of the cage is provided with a sliding door 

which in turn is fixed to one main string with three side 

strings. The intensity of the movement of the 

string seem to indicate the presence and abundance of fish. 

The door is then pulled to close down and act as a trap closing 

the mouth of the bamboo cage. Normally this method of fishing 

is resorted to during the monsoon season when the rising water 

level naturally floods the outpushings and in turn these fen­

cing cages. Various baits such as maize, gram, rye, rice bran 

and potatoes are used in this mode of fishing. 



PLATE - V 

(a) Shoiving a f i sh t r a p (basket made of bamboo) 
ujith one end opening. 

(b) Showing a f ish t r a p (uiire mesh baske t ) 

uiith both ends opening. 



PLATE Y 
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One of the most important factors for the decreasing 

fish population as revealed from the study of proformas is the 

indisctiminate Killing by the use of crude extracts of differ­

ent parts like roots, stem, fruits, leaf and even bark of 

certain plants that are toxic to fish which is an ancient 

custom among the tribal people of this State. At times, this 

method of poisoning is practiced either singly or by groups of 

people and at times even by the whole village community, per­

formed as an annual ritual. In recent years, destruction of 

fish through the use o^ chemicals and dynamites appears to be 

on the increase. 

One another specific problem pointed out in most of the 

proformas is the diminishing catches of the Chocolate flahaseer, 

A£ro_ŝ oj:jTBjLljj_s hexa_qpnolepis» from the Umiam stream-^nd reser­

voir in comparison to the rising number of the exotic Common 

carp. The flahaseer group of fishes appear to be present throu­

ghout the State tuith their maximum catches reported during 

April to October in the colder hilly regions and from October 

to Hay in the u/armer plain areas. As per the proforma, the 

maximum size recorded in angling of the catch of Acrpŝ sj3cjie_ilu_3 

hexaqpnolepis was 80 cm long of 14.5 kg weight from the Umiam 

stream in Duly, 1977 and that of X.̂ r, pjJiiJt.qra. of 120 cm and 42 

kg from the Kopli river in Daintia Hills during December,1975. 

Proforma B dealt with the data on ponds and their use for 

fish culture by private fish farmers as presented in Table - C. 

Out of a total of 2,000 handouts, 618 were returned and com­

piled and form the basis of the analysis. It is seen that there 
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are about 1,131 ponds under private use covering an area of 

S90 ha. These water bodies appear to vary in size and range 

from 0.05 to 8.0 ha and distributed all through the State, 

The maximum number of ponds and those of large size vuere alu/ays 

reported from the plain areas. Houjever, most of these ponds, 

specially those located in the hilly terrain have problems of 

seepage and consequently the water level drops to a minimum 

and in extreme cases totally dries up in late winter and 

spring season. 

With reference to the querries based on fish culture 

technique and pond management, it is seen that the prevalent 

fish culture techniques are still mostly empirical and the 

method employed in stocking the ponds is mainly dependent upon 

natural seeds available from rivers or bought from private fish 

seed suppliers sold in markets. At times a meagre supply of 

Con?mon carp seeds are being procured from the Fishery Depart­

ment Farm at subsidised rates. It was also noticed from some 

of the replies in the proforma that the State Fishery Depart­

ment is encouraging some interested fish farmers by offering 

grants for construction and rectification of their ponds. The 

most common practice employed in these ponds seems to be a form 

of mixed fish culture comprising of major and minor Indian 

carps, catfishes, murrels and Common carp. However, no further 

details of these practices are available for any evaluation in 

terms of management or production. 

Proforma C relates to the various governmental depart­

ments in Meghalaya concerning their programmes with reference 



T/iBLE-fl : P r e s e n t s the itemiuise compiled data on the f i s h i n g 
a c t i v i t i e s and ca t ches of i n d i v i d u a l fisherman as 
obtained through Proforma-A : 

1 . 

2 . People^ anqaQed; _in| fiahl'nqf -
48 out of the 60 constituencies do fishing. 

3 . Ca tegor ies -
Non-earning c h i l d r e n , to high income groups of Government 
o f f i c i a l s and businessmen. 
I no ome -
(i) Non-earning children; (ii) Daily wages labour (Rs.10/-day) 
(iii) Government and private firm employees (Rs,2500/-month) 
(iv) Businessmen (more than Rs. lOOO/- day). 

4. Sex ratio -
Male 65% and Female 35%, 

5. Fishing -
As hobby 90%> and as a p r o f s s s i o n 10%, 

6. Fishln'q t r i p s -
A mean of 20 trips per annum. 

7. Hilly areas -
r iahasser, Garrast Loaches, Glyptothorax s p , Cat f i s h e s , 
Chan;na s p p . , Minnows and Common Carp. 

P la in a r ea s -
Mahaseer, Indian carps, Cat fishes, Channa sp. and Minnows, 

8. Lfse of f i sh -
( i ) Mostly for home consumption. 
(ii) Rs. 15/"kg for Common Carp and R3.18/-kg for Mahaseer. 
Wii) Rs. 1 2 / - t o R3.16/-kg for Garra, Loaches, Minnows. 

9. Uieuis on d e c l i n e of f i sh popu la t i ons -
No dec l i ne 10/aj Causes unknown 30%o and P o s i t i v e d9cline-60/o, 

10, Methods., of f i s h i n g -
(l) Damming (2) Trapping (3) Toxic plants and chemicals 
(4) Dynamiting and (5) Rise of Common Carp population in 

the Umiam river and reservoir with corresponding dec­
line of Acrossocheilus hexaQonQlepis. 

11. I'nformation on Mahaseer -

Present in almost all the streams of the State of Meghalaya. 
(i) April to October, in the hilly and cold regions, 
(ii) October to May in the plains and warmer climate. 



TABLE-B ? Presents the itemujisa compiled data on the f i s h e r y 
a c t i v i t i e s and catches of I n d i v i d u a l f isherman as 
obta ined through Proforma-A : 

1 . Average 'Mos. of f i s h i n g : 20 
t r i p s a n n u a l l y . 

2 . Tishes gene ra l l y caught : Hahaseer, Common Carp, Labeo 
qo.niU3,» Lab9 0 r o h i t a t Cir ' rh inus 
mriQala» P^untius. 3arana« 
fJotopterus. sp . ujal laqo atbu« 
RjL̂ ta r i t a « Bagar ius sp«, Channa 
s p , , Mas;tacefnbalus s p . , Angui j l la 
s p . , Cat f i s h e s , loaches , Qa'rra' 
s p . , glyptqstBrnurrr. 

3. Average weight of fishes ; 800 gm. 
caught per trip. 

4. Total amount of fishes : 16,000 or 16 kg. 
caught annually per man. 

5. Uses of the fishes : Home consumption. 



TABLE-C ; Present itemiuise compilation and summary of the data 
gathered on private owned fish ponds .and the existing 
pond management practices therein as obtained through 
Proforma-B : 

1. Pond size range -

0.05 to BoO ha. 

2. Species used -
Mixed species culture :- Rohu (Labeo rohita), Catla (Catla 
catla ). Hrigal (Cir'rhinus mriqala). Calbasu (Labeo ca.lba.3u|), 
Gonius (Lab̂ ed .qdnius), Puntius (P'u|ntiLrs serania'}.' Wall ago, ^̂ tji, 
Channa; app., Maqur (CIa|riaŝ  batrachusj, Singi (Heterdpneust3&s, 
fo,3!3!i;lis)a Common Carp (Cyp^rinus carpl.o)« 

3. Source of fish 'seed -
(i) Riuers (ii) Private fish seed seller brought in bundles 

in village market (iii) State Fishery Department with 
Common Carp seeds only. 

4. Grourth -
Mostly stunted. Reason not known, 

5. SespiaQe -
Only in Hilly terrains seepage is greatest, though a few 
systems in the Plain areas also, 

6. Problem posed by Seepage -

Yes, by (i) Low level of water available in December to May. 
(ii) And water drying up in spring season, 

7. Reme^dial for Sespaqe ̂  -<if any -
Not attempted, 

8. Cost of pond' construdtioni -
Rangc3s from a minimum of Rs.400/« to a maximum of Rs,5,5Q0/-, 

9. Subsidy -
Only few fish farmers are receiving. The amount received 
ranges from 25% to 40% of the total cost of the construction. 

10. Aternatlve choice of fish speoies « 

•̂̂lo response, 

11 • Fi'sh as a'n Enterprise « 

Most people think it to be profitable, 

12. Information ,of existing fish' culture -

No information on this aspect. 



TABLE-D : Represent the Hydrobiological investigation of Pond 
water in Meghalaya (1977-1980), 

RANGE OF THE PHYSICO-CHEMICAL FACTOR 

Temper­
ature 
(°C) 

7.0 
to 
33.0 

pH 

5.2 
to 
7.5 

Dissol­
ved ox­
ygen 
(mg/1) 

6.0 
to 
16.2 

Free 
carbon 
dio-
ide 
(mg/1) 

2.0 
to 
8.0 

Total 
Alkali­
nity 
(mg/1) 

12.0 
to 
80.0 

Phosphate 
(mg/1) 

0.003 
to 
1.25 

Nitrate Silicate 
(mg/1) (mg/1) 

0.01 *025 
to to 
0.35 1.6 

TABLE-E : Represent the f i s h seed produced, farm u/ise of the 
State F ishery Department, Government of Meghalaya 
du r ing the 5th Five Year P lan , 

Name of the Farm 
. 3PAWN PRODUCED ( u n i t s i n m i l l i o n a ) • ' 

1974-75 1975-76 1976-77 1977-78 1978-79 

0.20 0.30 0.40 0.20 

0.02 

0.20 

0.50 

0.04 

0.50 

0,05 

0,50 

0,08 

0.50 

1 ) Fish Dale Farm, 
S h i l l o n g . 

2) riaujpun Research 
Cent re , Maiupun. 

3) Nayabunglouj Fish 
Farm, Umsning. 

4) Kyrdem K u l a i Fish 
Farm, Kyrdem K u l a i 

5) Thadlaskein Fish 
Farm, 

4) Lad-^halaboh Figh 
Farrp, 3oujaif » « • « » » -

7) Tasek Fish Farm. - - - 0.0115 

8) Gangdubi Fish Farm. - - - - 0.03 

^^ Fa^m!^^^""^"^ ^^^^ " - - °-'''76 O-IO^S 

10) Dalu Fieh Farm. - - - « . 

P. T. 0 . 



TABLE-E : Represent t he f i sh seed produced, farm uiise^ of the 
S t a t e F ishery Department, Government of Meghe^aya 
durirrg the 5th Five Year P lan . 

•mMkrafMaraaalratfaalVHra^MXii • » . 

Nama of the Farm 
I I FjflY . F^RiODjUCiEp. . 1 I 1 

D.12 1) Fiffh Dale Farm, 
Z) Matupun Research 

Cen t re , tiauipun. " 
3) UayabanqXim Flah 

Farm, iimsnin^ 

4) Kyrdem Kulai Fish 
Farm,Kyrdem Kulai 

5) Thadlaskoin Fish 
Farm. 

6) Ladthalaboh Fish 
Farm, 

7) Tasek Fiah Farm 0,07 
8) Gangdubi Fish Farm -

9) D i g r i c h i r i n g Fish 
Farm. 

10) Dalu Fish Farm. 

0*20 0.07 

1974-75 1975-76 1976-77 1977-70 1978-79^ 

0,07 

0,015 

0,0213434 0.50 

0,10 

0.02 

0,0085 

0,0031 

0,003 

o#oe 

0,0055 

0,021 
0.009 

0.03 0,022065 

TABLE-E : Represent the f i sh seed d i s t r i b u t e d t o p r i v a t e f i sh 
farmers ( A s s i s t a n t to P i s c i c u l t u r i s t ) by the S t a t e 
F ishery Department, Government of Meghalaya dcrrlrfg 
the 5th Five Year P l a n , 

Mamg of the 
Farm, 

1) Fiah Dale 
Fgi^m. . 

2) Mauipun Rea-
aa?ch Centre 

3) Nayabunglou; 
Fish Farm. 

4) Kyrdem Kulai 
Fish Farm. 

5) Thadlaskein 
6) Ladthalaboh 

Fish Farm. 
7) Tasek Fish Farm 
8) Gangdubi F, Farm 
9) Digrichiring 

Fish Farm. 
10) Dalu Fish Farm 

my iDISTRlBUTED/sOLD 

1974-75 1975-76 1976-77 1977-78 

Q.04«31820 0.078855 0,481150 0.86160 

** - - D,0l3 

- - • 0,020 

- - - 0,008 

- - - 0.0031 

1978-79 
•«• M « * M* «• •• «• 

0*38021 

0,016 

0.031 

0.0055 

0.0055 

0.01065 



TABLE-F : Represent the average daily landing of Fish at 
Shillong market for a period of six month coll­
ected during April 1978 to October 1978, 

i «••! ••.«.. >^\ft9q9 Landing Lending 
^ .. -,• *-*'9J* !';'?• landing from from 

Name of the Fishes (Kha«l> p^^ ĵ̂ J Meghalaya Other 
(kg.) tkg.) States 

1 . L'ab'eo c^oniu^ Kha Sk i 70 10 60 

2* Labeo oa lbaau Kha l o n g 80 10 70 

3 . Lab'ea r o h i t a Kha Bah 100 - 100 

^* '^Q^'^Q' 03 '^ la Kha Baw 75 « 75 

5» C lx ' rN ihus mr iga ' Ia Kha M r i k a 45 •• 43 

6 , Hjiljaa i ' l i ' sha; Kha U i s a 25 » 2? 

•̂ ^ ' " fa l laqP att 'U' Kha BuuJa 20 5 1§ 

8 . Not'Otjtepu's c h l t a l a ' Kha a h i t o r ?0 7 23 

9 , N'Qit'OpterUe notopt -erus ' Kha S lang 20 f 15 

1 0 , E u t r o p i i c h t h y s v a c h a Kha Baga 15 - 15 

1 1 , Cluipisoma gairtua - 8 - 8 

1 2 , O l a r i a s ' batTach'U'a Kha Hukur 15 5 10 

1 3 , Heteropneust 'eg ,,. „ u ^ ^ ^ n -j c r m 
ffn ' 7^1' ot' ' ' ' "" "^ha n i n g k i l b P l u 

1 4 , Clhanna s p , Kha T h l i 30 10 20 

1 5 , Miastacembalus Kha Bq ien 7 2 5 

1 6 , mystus s p , Kha Ko t /Kha 3 « '3 

Tyngkra 

17, Baqariua ba'qarius Kha Khla 10 •• 10 
18, Dmp'ok sp. Kha Babia 5 - S 
19, Rita, rita Kha Rita 1§ « 15 
20, Labao nandina Kha 'Janin 10 5 5 
21, Puntius sarana Kha Puthia 60 10 50 
22, Aĉ os'sofchelliJ's' ^̂ ^ 3 g g 

hexbti'onbl'epis 
23» CVPrinus carbio Kha Dkhar 20 20 
24. Gairra sp. Doh 3ei/Doh 3.5 3,5 

" ' ' ' Lynkdon/Doh 
Thang,8yrtun 

2 5 . Meomachei lus Doh Sher 1,5 1.5 
•— 11 < I • ii»' • " II mw •• • 

2 6 . r i innoujs Kha S h a l y n n a i 0 .5 0 ,5 



TABLE-G : Represent the Departmental Farm wise water area in 
Meghalaya during 1978 - 1979. 

Names of the 
D i s t r i c t Farms 

Total 
uiater 
area 
( h a . ) 

Stocking Rearing Nursery Potentiality 
Pond araa Pond Pond of fry prod-
(lia.) area area uction from 

(ha.) (ha.) the available 
Nursory area 
(anticipated 
fry produc­
tion in lakhs) 

1, EAST KH'AiSI KILLS 

a) Fish Dale p nn 
Farm, Shillong ^'"^ 

b) Maupun Research^ >.« 
Centre, Maiupun 

p) Umktieh Fish 
Seed Farm, 0,26 
Barapani. 

d) Nayabunglouj Fish 
Farm, Umsning 0*75 

0.30 0.20 0.3Q 

0.88 0.34 0.47 

0.25 - 0.01 

0.55 0.10 0.20 

1.00 

2.00 

0.04 

1.00 

2 . 

3 . 

4 . 

e ) Kyrdam K u l a i 
F i s h Farm, Kyr 
dem K u l a i . 

OAI'NTIA HILLS 

a ) L a d t h a l a b o h 
F ish Farm, 
3oujai 

b ) T h a d l a s k e i n 
F i sh Farm. 

EAST GARG HILLS 

a) Tasek F i s h 
Farm. 

b ) Gangdubi F i s h 
Farm. 

WE3T 'GARO HILLS 

a) D i g r i c h i r i n g 
FFish Farm. 

b ) Da lu F i sh Farm 

- 2 . 2 5 

0 .25 

0 .24 

13 .48 

0 .79 

0 .84 

0 .36 

0 .85 

0 .15 

0.11 

13 .40 

0 .34 

0 .40 

0 .34 

0.26 

0,09 

0.05 

0 .04 

0 .34 

0 .34 

-

1 .00 

0.01 

0 .09 

0 .04 

0.11 

0 . 1 0 

0 .02 

4 . 0 0 

0 .04 

0 .32 

0 .16 

0 .50 

0,4Q 

0.08 



TABLE-G ; Present the culturable luatsr area in Heghalaya 
upto 1980 

Total UJaiter P resen t 
area for luater 
f i sh c u l t u r e area used 

( h e . ) ( h a . ) 

Source 

TOTAL CULTURARLE WATER 

AREA IN MEGHALAYA 
5303.24 

21.60 

1121.84 

10.00 

32.00 

21.60 

1121.84 

10.00 

32.00 

Annual Plan 
Report , 1980 -
State F ishery 
D e p t t . , Govt, 
of Meghalaya, 

u 

II 

(t 

II 

1 ) state Fishery Farm, 
(Meghalaya). 

2) Assistant to Pisci­
culturist. 

3) Applied Ĵut̂ itiô  
Programme. 

4) Border Area Develop­
ment Programme. 

5) Reservoirs - 3 Nos :-

(a) Umian (Barapani) 

(b) Kyrdom Kulai 
(Kyrdem Kulai) 

(c) UmtreuJ (Byrnihat) 

6) Beels and lakes. 

7) P r i v a t e oiuned Ponds 
of l o c a l peop l e . 

1036.00 

44.00 

88.00 

213.00 

590.00 590r00 

ME.S.E.B. 1979 
Annual Plan Rep­
o r t , 1980 Fishery 
Dept t . „ 

Morth-Eastern 
Council P u b l i ­
c a t i o n No.12 

Present Stjdy 
(as obtained 

through Proforma-O) 
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to water area and fishery management. Data were gathered from 

these respective agencies and the results are summarised and 

presented hsreu/ith, 

Sinca the major thrust of the present thesis was to 

evolve remedial measures with reference to fish production, the 

proper identification and recognition of the causes underlying 

low fish yield in this hill State is an essential prerequisite. 

With this in view, the proforma C was framed accordingly to 

obtain as much data as poasibla for eventual study and research, 

Hence the summarised information presented here forms an impor­

tant preluda to the actual carrying out of the present inves­

tigations. 

W_a_t_B̂ r̂  _aĵ B_a 3, 

Prinqipal. r.i\JBr_3 of, Mgqhalava :-

In rieghalaya, rivers, rivulets and streams hold excellent 

possibilities for fishery development especially those fish 

which could be acclimated for the higher altitudes. These 

major lotic systems available in the three districts of I'legha-

laya are described belovu. 

Kha,3i .,Hi_lla, Di_3.t.ri_ĉt : 

(1) Umiam (2) Umran (3) Umsen (4) Khri (5) Umngi (6) 

Umsyntai (7) Umterseng (s) Umbara (9) Gigang.ClO) Tidek (11) 

Kynchiang (Jadukata, Wahblei, Umtiniang, Kynahi, Umkrem) (12) 

Mukai (13) Umiew/Umiam/Bagara (14) Khasimara (l5) Umiuh (16) 

Umkrem, etc. 

3ainUa Hills__Di.3tric.t : 

(1) Hari rivsr (Hyntdu, Lynriang, Prang) (2) Umngot 
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(Umkrern, Umsong, Umsot, Wahrashi, Umsauj, Umlana, Umtangphar, 

Umieui, Umngot) (3) Umtyrngai (Umsniang, Umkhlauj) (4) Umryngka 

(5) Lubha river (Umlunar, Jmsngat) (6) Lukha river (Wahmaneng, 

Khongpan, Umsnat) (7) Kopli (Umkyrpong, Kharkor, Myntang (s) 

Umken (9) Umisuj, etc. 

Gar0̂  j^ills. _Pi3_trict .. 

(1) Moheskali (2) Hahedso (3) Someswari (4) Darang 

(Nitai) (5) Bogai (6) Tulong (?) flarsi (8) Sasai (9) Tidek 

(10) Dudnai (11 ) Krishnai/bamring (12) Tinari (13) Didak (14) 

3ingiram (15) Ditti (16) Ronggai/Ringge (l?) Kolongkini/ 

Galiuang (18) Kalu (19) Daru (20) Ronkai. 

Ori qi n« 1 ejigtĥ  ̂ rtp^ PPJ^f}--^3J^9j3^ Pf- J^h^^33^ Jliŷejr,3. :-

District and Q ^ ^ Length Confluence 
name of rivers ^ in km. 

"[''V)" —'' -^-^- •" " -—̂ " ̂  ' ^̂  " ^̂ u)'̂ '" 
KHASI. H.ILL.3 : 

1. Umiam Shillong peak - Via Mikir Hills 
into the Brahma­
putra. 

2 . Umran Syngku/riavurong - D i g r u r i v e r 
v i l l a g e (Assam) 

3 . Umsen Sakhi rbam 

4 . K h r i J i r a n g / f l a r i o n g / - Umkiam b i l l 

S o h i o n g / f l a i r a n g ( G o a l p a r a ) Assam, 

5 . Umngi Lau/byrsad^f la r iaw - Umkiam b i l l 

6 . Umsynta i iMongstoin - Boko 
7 . Umtyrseng Lauibyrsad - A t i a b a r i (Assam) . 

( f J o n g s t o i n ) 

8 . Umbara Lymryngkeuu - A t i a b a r i (Assam) . 

9 . Gigang "Jongkhongkhi l - Hamka (Goa lpa ra ) 

1 0 . T idek Moranqa (Garo - Dubsnga lpara 
H i l l s ) 
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(1) ( 2 ) (3 ) ( 4 ) 

1 1 , 

12, 

13. 

Kynch iang or Pendengra /Mobengg i -
t h i n , Nongpa tha r , 
LummatL/khlam, Nong-
s t o i n , Mongspung 

Haharam, Tlaiuiang, 
Mongspung 

S h i l l o n g peak , flaiU" 
p h l a n g , flauusmai f a l l 

rteujsynram, Nonglah 

n u k a i 

Umieuj/Umiam 

14» Khasimara 

15» Umaohryngksvii C h e r r a , Dympep, 
L a i t l y n g k o t 

16. Umniuh 

17. Umkrsm 

3AIMTI.A HILLS : 

1 . H a r i Riv/er 

2 . Umngot 

3 . Um iy rnga i 

4 . Umryngka 

5 . Lubha 

6 . Lukha 

7 . K o p l i 

8 . Umkhen 

9 , Umieu; 

riaujjah 

T h a n g i n a t h ( C h a r r a ) 

Ooujai, Rymbai , 
Nongthymmai 

r^uingap, Padu , Pam-
t a d o n g , T h a n g a i r i / 
Mauikhlam, Maujblang/ 
K h l i e h h a s s m , f lau j iang, 
Dohkharang , D i s n g -
l i e n g , S m i t , F ^ w l y n -
dap , T h y n r o i t 

Thangsar : 

To rangb lang 

MauJbyntur, 
Lumkharoh 

Lumpdeng, H a r y n g -
k s i h , Dedash ip 
Siapong f o r e s t 

Saipung r e s e r v e 
f o r e s t , Shangpung, 
Pamra, T u b e r , Lam-
a r s i a n g , Nongkyn-
r i h , riynso 

r^aiuryngkneng, 
S h i l l o n g peak 

Hawlyntha 

Lengar Bazar, 
Bangladesh 

Dhammalia nadi, 
Bangladesh 

Sheila Bazar • 

Wawagang River 
of Bangladesh 

Bairang Bazar, 
Bangladesh 

Darpuji BaZat 

Hatlakading. 

Lalakhal 
(Bangladesh) 

Khyrdm Syiemship 
(Dawkl) 
Bangladesh 

Jaintiapur 
(Bangladesh) 

Jaintiapur 
(Bangladesh) 

Deujkergul 
(Bangladesh) 

Bangladesh 

nikir Hills 
(Assam) 

Umkhen 
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GAR0. H_I_LL_S : 

1 . Moheskali 
2 . f^ahadso 

3 . Somesvuari 
4 . Dareng 

5 . Bogai 

6. Tulong 
7 . Marsi 

8. Sara i /Roka i 

9. Tidek 

10. Budnai 

11. Krishna! or 
Damring 

12. Jinari 

13. Didak 

14. 3injiram 

15. Ditti 

16. Rongai 

17. Kalongkini 
(Galuiang) 

(2) 

Balphakram 

Balphakram 

Nokrek Peak 

Eastern Mokrek 

Eastern iMokrek 

Balori Peak 

Balori Peak near 
Tura, Darengiri 

Balori Peak 

(3) (4) 

165 

142 

205 

197 

148 

133 

127 

Sylhet D i s t r i c t 
Mymensing D is t r i c t 

Mymensing D is t r i c t 

l/ia S i l k i g i r i , 
Bangladesh 

Uia Dalu l / i l l a g e , 
Bangladesh 

Bangladesh 

Bangladesh 

Papia Peak 

3omge 

Albella Peak 

Dolonggiri village 154 

Anbgiri village 196 
Upto hill near Darek 297 
village of Goalpara 

Wategiri village 173 

Albella Hills 201 

Rangigiri hills 

130 These tujo r i v e r s 
o r i g i n a t e from 
the Baro l i peak 
and j o in t oge the r 
j u s t tiuo miles 
before the Garo 
H i l l s b o r d e r . 

144 Goalpara District 
(Assam) (Brah­
maputra) 

108 Uia Koknal and 
Danal floiu to 
Checkra river 

174 Mia Mendipathar-
3ira river, 
Goalpara 

l/ia Bajendoba 
into Goalpara 
District 

Goalpara District 

Gagua river 

Didak river 

\lia Ringigiri 
village to 
3injiram 

106 Uia Rajaballa 
village to 
Goalpara 
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(1) (2) (32 ill — 
18, Kalu (Ganal) Tura Peak (Duragiri) 95 Via Mankaohar into 

Ronqram and Dilni 
river. 

19, Daru Balori peak 1C1 Western Goalpara 
District, 

20, Rongkai Rongkaigiri peak 85 Via Kodalchar Vill­
age to Brahmaputra, 

PdHd 'Fliehe'ri'Bs :-

As per proforma data gathered, in neghalaya about 1775,44 

ha of ponds are known to exist luhich offer excellent resources 

for intensive fish culture of both indigenaous and exotic fishes. 

The State Fishery Department maintains a feu; ponds that are Used 

mostly for seed production and caters to the need of parties 

owing private fish ponds, 

Reservojir Fisheries :-

The State at present has about five reservoirs and about 

ten or more of the flexible sausage dams, ''"he latter are nothing 

but temporary impoundments by employing stone-filled wire bags 

across the river course to stem the flow though allowing a spill 

over. The present existing reservoirs are the Umiam, Umthanii 

Kyrdem Kulai, Umtru, Myntdu and those under construction are the 

Kopli Project in Jalntia Hills, Umiew Dam for Greater Shillong 

Water Supply Scheme and Syntuksiar Dam for 3owai Water Supply 

Scheme. It is of interest to note that so far none of these 

water bodies are used scientiflcially for fishery deve­

lopment programmes. But recently the State of Heqhalaya 

has urgently urged the taking up of the 
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Umiam reservoir for fishery development programme. This system 

also known as the Barapani reservoir, has about 4 sq mile or 

1,036 ha of water surface .Secretary, ME.S.E.B. Personal Comm­

unication) and will prove suitable for fishery development 

since till now it remains underexploited. 

Be'el' Tiajheries :-

The proforma data reveal that there are about 213 ha of 

baels in Meghalaya (N.E.C. Publication No.12), which are mostly 

located in the Garo Hills Districts bordering Goalpara District 

of Assam and Bangladesh. A few be^ls are also found in Khasi 

and Oaintia Hills Districts, bordering the plain areas of Assam 

and Bangladesh. Surveys of these water spreads are needed and 

the fish species therein are yet to be assessed and hence our 

knowledge of fish production from these water areas are totally 

wanting at present. 

Water area used for fish culture ;-

Though the State of Meghalaya has extensive riverine sys­

tems but no detailed survey of these systems has yet been carr­

ied out. The State at present is estimated to have about 5303.24 

hectare or more of culturable ponds, lakes, reservoirs, beels 

etc. of which the water used at present for fish culture is 

estimated to be about 1775.44 ha (33.48?S). But of this, only 

21.60 ha are under proper management. This constitutes a mere 

0.41^ of the available water sources and the remaining 99,59^ 

amounting to 5281.64 ha need to be reclaimed for proper fish­

ery utilization. 

HydrobioloQacal investi'gations :-

The State has a land area of 22,549 sq km and lies between 

the latitudes of 25'»47'W and 26''10»f\I and longitude of 89045'E 
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and 92°47'E, The average temperature ranges from 4-34°C and the 

altitude ranges from 300 to 1960 m. The range of variation in 

the physicochemicai factor recorded in tha State are given in 

Table- D. 

Li_3t^ 0/ fi,3he.s :-

Of ouer a thousand species of fish which occur in India, 

eight/three species are found in Meghalaya (Parthasarathi 

end Alfx̂ ad, 1980), of which thirtyeight are commercially 

important. The following are the list of the commercially 

important fishes of the Stata^ 

Family : IMotopteridae 

^ ) /tO-'t.Ofi,te.rjJ,s. notppJ;£,ru^3^ ( P a l l a s ) 

2) IISJISEJ'L^Jii§. PiliA^AS. (Ham.) 

Family : Cyprinidae 

'I ^ L.aJDjBjJ pan,qusia_ (Ham.) 

2 ) .L̂ a_beo_ r_ohJLta^ (Ham.) 

^) .LaJ-l̂ il 3iinAii§, (Ham.) 
4) .CatJLa. c a U - j . (Ham.) 

^) .QiEJ^hiOiiS PSJ-J^^^X^- (Ham.) 
^ ) P,Mn,tijj_s, s_arâ n_â  ŝ ajr̂ â n̂ a. (Ham.) 

7 ) Pan i c ( P a n i c ) a c q u i p i n n a t u s ( f l c C l . ) 

* 8) B_ar,iliu_s bpla. (Ham.) 

* 9) £ujliiHs. Sh3J-JIl^}L^ Yazdani & Talukdar 
^10) Pjcrp^s^spphBxjLMS- hexaqonolepis ( HcCl.) 
^^1) ISJL Eii^vtora, (Ham.) 
M2) To£ i ° i (Ham) 

' ^ ) £a£ES. ^SiJdiS. a.oJi3i§. (Grey) 
*' '4) Garra, iajmt^, (Ham.) 

"̂̂  5) G^arra lisaojhyjr^us^ (McCl.) 
»16 ) Gajrra, na_3_ut_a. ( McCl.) 
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Fami l y : Bag r i dae 

1 ) I'̂ V-S.tu.g. y.iJbta.tuA ( B l o c h ) 

2) A o r i c h t h y s seBjiQhala^ (Sykas) 

Family : Si luridae 
1) Qmpok aabo. (Ham) 

2) P.mj3_ok, p j ^ i i a , (Ham) 

Family : Schilbeidae 

1) Clupeoaoma garua (Ham) 

2) ,E .̂̂ tXQpjvî Qh;fahX3• vacha. (Ham) 

3 ) ^SiJLpjxip- .3 i l jH]di j i_ (Ham) 

Fami ly ; P a n g a s i i d a e 

'^) P,a/î a.3iJM-S, PAP-QAsius (Ham) 

Family : Sisoridas 

1) Baoarius baqarius (Ham) 

*2) Gl^jAo^thorax. cavia (Ham) 

*3) GiXEiath£rax. striatus (HcCl.) 

Family : Clariidae 

"• ) Cl_arJ.a,3. baiî îilliis, (Linn.) 

Fami l y : H e t e r o p n e u s t i d a s 

1) •Het̂ 9r_ojp^nB^ust_e_3 f o ^ s s i l i g ( B l o c h ) 

Family : Channidae 

1) £harma, maj^uli^us^ (Ham) 

2) .Ch^a^nna. pjjpjsta.t.a, ( B l o c h ) 

^ ) -Qiyanjia. 3J:jrî a t̂jj_s_ ( B l o c h ) 

^^ -Ch8m.n_â  o r i e n t j a ^ l i s Schne ide r 

Fami l y : Anaban t i das 

1) /\.naj3j3,3 \6.3tJ-'AV'A!j^ ( B l o c h ) 

2) C,oli,sa. f a ^ c i a t a . 

Fam i l y : Mas tacembe l idae 

1) f las tadembelua armatua (Lacepede) 

2 ) f la^tacembQl iJ^ ^ a n c a l U a (Ham) 

* Hill stream species* 
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Fiah. PTpductJ.an :-

The data available for fish production in fieghalaya as 

revealed through the proforma information seem to be inadequate 

and far from satisfactory as no proper record have been main­

tained. Such lack of production figures may be attributed to 

the following factors. 

(l) Fish production are mostly from the riverine sys­

tems and reservoirs and no landing centres as such 

exist for collection of data. 

(ii) Fishing habits of the people in Meghalaya is pri­

marily meant as a hobby and 

(iii) Hence most of the fish caught go for home consum­

ption. 

However, whatever information was gleaned from the pro-

formaa and other sources are categorised as ;-

(i) Fish production data of the State Fishery Depart­

ment (Table - E ) . 

(ii) Market landings (Table-F). 

(iii) Questionaire data from local fisherman (Table - B ) , 

Pj-QbJ-.ejils, .of fish oult-ure in il8_gLĥ l,aĵ __SJ:j_tB_ : 

In view of the presently available knowhow within the 

country and proven technology in regard to various aspects of 

fishery development, plans and projects are being considered 

for ^teghalaya to enhance fish production. For the present 

study out of the many problems involved, two specific aspects 

have been taken up for detailed survey and investigation in 

terms of priorities with a view to strengthen the local fishery 

establishments along sound scientific lines. Prior to actual 

investigations a survey of the causes is needed on : 
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(i) high mortality of fish seeds; 

(ii) the retarded growth of fish in the water bodies. 

The present survey was undertaken especially because of 

the complete lack of any such data available for this hill 

State. Further, because of the unique nature of the terrain, 

climate and altitude as reflected in the water bodies, it was 

programmed to obtain first hand knowledge on these problems, 

though relevant works, specially for the tropical plains of 

India are available as obtained by the Central Inland Fishery 

Research Institute and other State Fishery Departments. 

Thus the present survey is the first of its kind for 

Maghalaya to identify the causes of mortality of fish seeds and 

stunted growth. It was felt that the best way would be to go 

right into the field and work with the help of officials of 

fishery departments and to gather data. For this purpose we 

have taken up three farms. Fish Dale at Shillong, flawpun fish 

farm near Umroi and Kyrdem Kulai fish farm at Kyrdem Kulai. 

These three centres were at different altitudes with Fish Dale 

at 1,550 m, Mawpun 1,100 m and Kyrdem Kulai 850 m, Moreover, 

these farms are chosen because they are the seed producing 

centres for the State and supply the same to private fish far-' 

mers. The present existing practice is the induced and contro­

lled breeding of only Common carp and thus the study on high 

mortality and stunted growth was confined only to this species. 

Along with the above study, a general survey of all the ponds 

owned by the State Fishery Department was made during 1978, 

such as the Trout farm at Shillong, Umsning fish farm at 
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Umsning in the Khasi Hills, Thadlaskein and Ladthalaboh fish 

farm in Daintia Hills and Digrishiring, Tasek, Simsangiri, 

Dalu and Gangdobi in Garo hills. 

Based on the present survey the problems so far identi­

fied relate to pond management programmes, breeding, hatching, 

rearing and feeding techniques, the abiotic and biotic parame­

ters of the habitats, the system of supply of seeds and lack 

of training and basic scientific knou/houi of private fish cultu-

rists. Apart from this, other related aspects which emerged 

from the survey are the site location of the farms in hilly 

terrains with problems of seepage, cold climate, acidic nature 

of the Water and low amount of available nutrients, all con­

tributing to the mortality and stunted growth of fish. 

In the following account the problems enumerated above 

are individually dealt with in detail. As mentioned before, 

Meghalaya with a total water area of 5303.'24 ha is estimated to 

have about 5303.24 ha of culturable water. Of those only 1T75.44 ha 

are utilized for fish culture and even out of this, hardly 21.60 

ha are under proper management. The rest of the528ijS4ha of un­

cultivated Waters are yet to be brought under proper management 

and utilisation. 

(i) Pr_ob.le_ms__of jjAnd̂  m_ana_qement : 

The existing practice of fishery department with regard 

to pond managemont commences in early 3anuary till late Feb­

ruary every year. The present survey conducted on this aspect 

further revealod that under pond management programme no proper 

drying, liming or manuring are being done in preparing the ponds, 
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The drying period in most of the fishery ponds in Megha-

laya ranges between 3-5 days only, and it so happens that most 

ponds have not even fully dried when water is filled again. It 

is ujell known that drying of ponds should atleast last for -12-

15 days, when all the harmful organisms present will be comple­

tely killed, thus facilitating healthy and hygienic conditions 

(Report of CIFRI 1978). The liming of pond under the present 

conditions was always found to be minimal as till data no pro­

scribed dosage has been formulated for Meghalaya, although in 

the tropical plains of India the amount is 250 kg/ha. It is 

seen that in the fish ponds only a mers minimum and random 

amount is being sprayed all over the pond surface. For example, 

in Fish Dais, Shillong alone which has a total water area of 

0,832 ha, only about 80 kg of lime were used annually which is 

inadequate. The aspect of liming*/in most waters and especially 

for the waters of Meghalaya which have a very low pH and thus 

liming should form an essential part of the maintenance of 

ponds. It is needless to emphasise the rate of liming as corr­

ection of water conditions for increasing the pH and alkalinity, 

liberation of bases and buffering action, acceleration of deco­

mposition of the mud and reduction of the spread of parasitic 

and bacterial diseases, enhances the overall biological activity. 

One another important aspect of pond management is fer­

tilization which provides the bast means of inoraaaing fish 

production. The present survey showed that in this State, 

organic manure in the form of OQUJdung is th» only sourc* of 

fertilization. It has been seen though that in almost every 

*/x3 very important 
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farm, a truck load of cowdung is usually kept in stock, only 

occasional broadcasting of twice or thrice a year was done. The 

total amount thus used when computed in terms of dosage it 

worked out to hardly 800-1,000 kg/ha/yr, while the current 

prescribed amount under Indian conditions is around 25,000 kg/ 

ha/yr. Further, the stored cowdung is always for multiple use 

since a good part of the same goes to the maintenance of flower 

gardens within the precincts of the fish farms. nore»v»r, it 

Was also seen that the cowdung supplied had a high percentage 

of plant fibres and also of an inferior variety and of possible 

low nutrient content, evidently contributing very little to the 

total fertilising effects expected of such manures. The conso-

quent effect of such minimal dose of manuring combined with 

low grade cowdung need not be elaborated. 

( i i ) Pr,oJ3j._ejn3. ̂ a-3.30_c.î a;ted_ wi t j \ ^fe£?A^VliJL^jLA^A^ATLS. A^i?iinii3H§.§. 
ajs, jj.racjblsjBjJ, ,in_ jbĥ ê  ̂ 3t_a;tĝ  : -

The brooders are generally collected either by netting 

out from the stocking ponds at the fish farms or by angling 

from lakes maintained by the fishery department for this pur­

pose. The brooders thus collected are either immediately relea­

sed and stocked in nursery ponds or temporarily kept in large 

metal drums covered with hapa cloth and subsequently transferred 

to ponds in the evening hours. All such brooders collected 

from different sources were stocked together without segrega­

tion of males and females and maintained at a daily feeding 

routine of a mixture of rice bran and mustard oil cake in a 

ratio of 1:1 broadcast over the pond surface. 
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Three methods are folloujed in the breeding of Common carp 

viz., vuild breeding, control breeding and induced breeding. The 

wild breeding refers to the natural spawning of the brooders in 

the nursery, breeding, stocking ponds and lakes when the opti­

mal conditions are obtained. Breeding hapa are usually employed 

for conducting the control breeding experiments, where one 

female and two to three males were kept together. The induced 

breeding is through the well known pituitary hormone technique. 

The initial dose of injection is at the dosage level of 2 mg/kg 

body weight to both sexes and subsequently a second dose is 

given at the rate of 4 mg/kg to the female fish only.-

In order to collect eggs, aquatic weeds like R̂ ô talla, 

tb̂ drilla., Nj/mgJia£a. and ticchornia and even pine needles are 

provided artificially at the bank or corner of the aquatic 

systems. Routine checking in the morning and evening hours is 

being practised to note the presence of eggs for subsequent 

transfer to initiate hatching. 

Closer observations on the practice of the techniques 

enumerated above point out certain drawbacks. For example, the 

segregation of brooders was always done only an hour or two 

before conducting the breeding experiments, although these 

fishes were always kept in the same pond for months together. 

As a result what really obtained is that in spite of optimal 

conditions of the water and temperature having reached, breed­

ing does not effect immediately but often takes even weeks. 

Secondly, it was noticed that the malerfemale ratio 

normally suggested for successful breeding is not strickly 
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adhered to, resulting in variable ratios of 3:1, 2:1, 1:1. 

Further the weight of male:fBmalo fish which ought to bo 3:1, 

seldom this is observed. For these reasons, the maximum por-

centage fertilization never went higher beyond 50-60%, 

The conditions and maintenance of the weed used for egg 

collection are far from satisfactory, since these are simply 

kept in stock in one of the natural open ponds. When used 

during the breeding experiments, the weeds wore not even rinssd 

and cleaned of the adhering debris and some of them have alre­

ady started rotting. When such egg collectors are used, it 

naturally encourages attack of eggs by several pathogenic 

microbes and parasitic organisms, which take their toll by 

infecting the eggs, hatchlings and spawn, causing heavy damage 

and mortality of the frys. 

Whenever the brooders were kept together and for long 

hours there is always a heavy spoilage and loss of eggs by the 

movement of the fish within the hapa, at times further aggra­

vated by cannibalism. 

With regard to incubation and subsequent hatching of the 

eggs, these were to be kept in a double walled hatching hapa, 

where the inner wall is of a mosquito net and the outer hapa 

made of a fine mesh muslin cloth. However, it was noticed that 

often overcrowding of ponds takes place with the hatchings 

hapas being kept in stocking ponds which results in poor aera­

tion and spoilage of eggs caused by the pulling and tugging 

movement from fishes outside the hapa. One another critical 

factor which results in loss of eggs and low percentage of 
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hatching, in spite of about 60% fsptadization, is the infection 

due to Sa£_roJLe_3/Tia_, caused both by the rotting weedy substrata 

used and through the fluctuating external temperature. Both 

fertilized and unfertilized eggs are affected and the spread 

of infection goes unabated during the period of incubation. 

(iii ) R̂ arijTĝ  ̂ojl̂ ap̂ aum̂ Al4. A3.3-Q.ciâ tgjd_ JXRb.lgl'ia. • 

Under the present existing method of fish rearing, the 

hatchlings ars usually kept in the hapa for at least a lueek to 

ten days till the yolk sacs are totally completely absorbed. 

These active baby fish at this stage termed as apauin were 

transferred into the nursery ponds of 0,01 ha size. The rearing 

period normally extends upto 4-5 months until the fry and fin-

gerlings are netted out for supply to private fish farmers. 

The present survey has clearly indicated that these 

nursery ponds are just filled ujith luater and are practically 

unmanaged. As a result, heavy bloom of aquatic weeds (tbiirilla.» 

HSiSiiS.) ^^^ many other harmful aquatic organisms such as the 

Motonectids, Gerrids, Water beetles. Water scorpions, nymphs 

of dragon flies, murrels, tadpoles and frogs abound in these 

habitats. When the delicate spawn are introduced into such an 

environment, the predatory and other adverse effects of the 

coexisting fauna and flora heavily tell upon the subsequent 

survival of fry and fingerlings. Further, it was also seQn 

that the nursery ponds were always heavily stooked thus lead­

ing to heavy mortality and stunted growth In view of the com­

petition and demand for food, space and other favourable 

environmental parameters. Although such heavy stocking is 
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j u s t i f i e d f o r conv/enience i n f e e d i n g , n e t t i n g and harves t ing 

the f i s h as and when need a r i s e s , the disadvantages outti/eigh 

those of the advantag'es. 

( i v ) Defejrtjs^ îjT_ feedin,q techni^que s. : 

The normal practice followed at present is to feed the 

spawn and fry either with rice bran only or with a mixture of 

rice bran and mustard oil cake in a ratio of 1:1 made into a 

paste with water. It was found that the feed is broadcast on 

the pond surface twice or thrice weekly which is undoubtedly 

inadequate in terms of the stocking densities and body weight 

of fish. As pointed out earlier with low or no manuring of 

cowdung and with such poor feeding schedules the growth of fry 

and fingerlings are adversely affected. Such effects are both 

direct and indirect since even the natural plankton fail to 

grow under such low nutrient conditions. 

(v) Lacj<_j3/̂  Â '-Û -'̂ A-S-,q,n, ..tĥg. ,ab̂ \ojbjL_ĉ  APAP J - J ^ ^ J - P , y^-P.K^PJ-^A PJL 
th-Q /j-_3h_ p_ond3; 

Apart from measurement of temperature, that too only 

during the breeding season of Common carp, no detailed round 

the year records of physicochemical factors are maintained of 

the ponds. So, one is at a loss to identify and pinpoint one 

or more of the target factors responsible for the well being 

of the fish. Similarly none of the biotic factors are being 

analysed as to the seasonality of different plankton, bottom 

fauna and periphyton or any of the predatory organisms. Life 

history studies and seasonality on the latter groups, will 

enable to time the stocking programmes, minimise their harmful 

affects and encourage successful growth. 
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(Vi) Mor^tality, effects dur_incL tjJtnspjiTt^^j\jl_,3USP2-JL.PS^fPJL' 

Every year during late June and 3uly, the State Fishery 

Department is engaged in the supply of seed to private fish 

farmers. It is seen that the seeds supplied were early frys of 

2.0-4.0 cm in length and 2.5-4.0 gm in weight. It is quit© 

obvious that the size of fry is too small as they are still 

delicate for transport to long distances. Moreover these fry 

are densely packed in polythene bags, thus causing depletion 

of oxygen leading to 20-30^ or more mortality even before the 

fry reached the pond sites of the respective fish farmers. 

The argument put forth by the fishery officials for the supply 

of suoh early fry stage is that mors seeds could be given to 

each farmer and also longer retaining period of fry in ponds 

will involve additional cost of fish food and more labour. 

The sum total effect, however, is the higher rate of mortality, 

in certain cases even exceeding 50-60% (Viankhar, 1977, perso­

nal communication). 

( V i i ) Lacj<^ jji_f_ .tjrai^n^i^n^ fpS'^-X^Ji^A A ° - / A s h , /^arjTTejr^s, _on_̂  PJiPA. 
manajg.e.fTsjTt,PPP-. / A ^ K J l ^ ° i ^ ^ J A S . 1 • 

The foregoing results of the survey clearly demonstrate 

the empirical mode of fish culture as practised by the private 

fish farmers in the State. This state of affairs needs to be 

rectified by proper training and demonstration in pond manage­

ment and fish culture to individual fish culturists which is 

unavailable at present. It is felt that the dissemination of 

such knowledge is all the more necessary in view of the 

uniqueness of the hilly terrain, altitude and water quality. 
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It will be ideal if a suitable technology is evolved through 

the study and understanding of these hill areas with reference 

to the above parameters, wnich in turn will be of value to the 

people of the region. 



RESULTS 

BREEDING, HATCHING AND REARING 
EXPERIMENTS ON THE COMMON CARP 

CYPRINUS CARPIO COMMUNIS L. 
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RESULTS 

Results of inx/estiqations on the various aspects of 

culture and breeding of Common carp carried out at Fish Dale 

farm, Shillong during tha years 1977, 1978 and 1979 are pre­

sented below. These experiments were on the breeding, suitabi­

lity of different egg collectors, rearing of spawn to fry, 

fry to fingerling and fingerling to table size fish, 

I. BREEDING, HATCHING AND REARING EXPERIMENTS ON THE COmON 
CARP,. CYPRINUS CARPIO COnilUNIS L. 

^ • -̂̂ 9̂9jJ.\nJL Exporimenta :-

(i) Br^eeding^ gxpyi^ment^ p_q_nd̂ ĉ t_8d_̂ ô n̂  the Cojnm_on^pavp, 
Cyprian us caj?pjLo_ 5UKnmuni_s_ L. in.JiaRAS, * 

In April, 1977 one set of breeding experiment was conduc­

ted with the Common carp using a broeding hapa in a breeding 

pond. The ratio was 1:3 with the female brooder weighing 650 gm 

and males of 625, 650 and 765 gm size (Table-1 ). On the same 

day of the experiment the fish spawned during tha night at an 

ambient temperature of 2Q°C, The aquatic weed RptalljB 

rpJbiJndijfpJLia, was used as the egg collector. Subsequent to 

spawning the female brooder lost 100 gm of woight of which 90^ 

is thought to be the weight of the oggs and the rest due to 

the faecal matter and other waste products. The individual 

fertilised egg size varies from 1.4 to 1.8 mm in diameter with 

an average weight of 0,0020 gm, about 500 number of eggs per 

gram. The total number of egga spawned was estimated to be ca 

45,000 (i.e. 500 Nos/gm X 9Q = 45,000). Based on B0% fertili­

zation estimated, the number of fertilised eggs were 36,000. 

However, the total number of hatchling and spawn harvested 



TABLE I : Showing the breeding experiment of the Common Carp, 

Cyprinus carpio communis L. conducted in Breeding 

Hapa at Fish Dale farm, Shillong during 1977 

Temp­
era­
ture 
(°C) 

Tima 
of 

Weight 
of 

spaiu- Female 
fish 
(gm.) 

ning 
(hr.) 

Weight Egg col-Losa in 
of lector weight 

Used 
(kg.) 

Male 
fish 
(gm,) 

after 
spawning 
(gm.) 

Expected Expected 
weight weight 
of eggs 
(gm,) 

of waste 
mattg-«? 
(gm. ) 

8 

20 7.30 
P.M. 

(21/4/79) 

650 625 Rotalla 
765 r'otundi-
650 folia 

100 90 10 

Size 
of 

egg 
in 
dia­
meter 
(mm,) 

Average 
weight 
of egg 
(gm.) 

Approx­
imate 
number 
of egg 
per gm. 

Approx­
imate 
number 
of eggs 
(lM03.) 

Percen­
tage of 
fertil­
ization 

L%) 

Fertili­
zed eggs 
expected 
to hatch 
(N03.) 

10 11 12 13 14 

Total Percen-
number tage of 
of hat- hatch-
chling/ ling 
spawn {%) 
produ­
ced 

15 16 

1.4 
to 
1.8 

0.0020 500 45,000 80 36,000 22,400 62.2 
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were 22,400 indicative of a hatching rate of 62.2/^. The psrcen-

tags of fertilisation was visuall/ estimated by counts of 500 

eggs randomly selected from the different sections of the weed 

provided (Table-U). 

In 1978, two sets of brseding experiments were conducted, 

one in r>1arch and the other in the month of flay. Ouring March, 

1978, one set of brooders with a female of 520 gm and males of 

525, 450, 350 gm were used (Table-IIa)« Enuring this year, the 

fish bred partially and spawned at night at the ambient temp­

erature of ia.5°C, and breeding continued till next morning 

when the temperature was lower with 16,5°C, For these experi­

ments 1.5 kg of RjDtajLl.â  r̂ ô tjĵ njji/̂ qliâ  was used for egg collec­

tion. After spawning the female showed a loss of 85 gm in 

weight and the egg size ranging between 1,2-2,0 mm in diameter 

and weighing 0,0024 gm. Ths estimated number of eggs/gm was 

415 with the total number of eggs to bo 31,747, Table-11 (a) show 

the psccentage of fertilization for the breeding experiments 

in 1978, It has beon calculated that the percentage fertiliza­

tion was 55^, with the total number of fertilised eggs to be 

17,460, But based on actual estimates the total number of hat-

chlings and spawn procursd were 13,160, working out to a hat­

ching percentage of 64.2^, 

In the second experiment conducted in May 1978, small 

sized brooders were used with the female of 250 gm and males 

of 220, 265 and 300 gnj (Table-IIb), One kg of aquatic weed 

Rotalla rotundifolia was used as egg aollectors in this set 

of experiment, Tho loss in weight by the female brooder after 



TABLE II (a) ; Shotuing the breeding experiment of the Common Carp 

Cvprinus carpio communis L. conducted in Breeding 

Hapa at Fish Dale farm, Shillong during 1978, 

Temp­
e r a ­
t u r e 
{ ° C ) 

1 

18 ,5 

1 6 . 5 

Time 
of 

spaui-
n i n q 
(hr5 

2 

6 ,55 
P.M. 

(20 /^78) 

5 .45 
A.M. 

(21/5/78) 

Weight 
o f 

Fomale 
f i s h 
(gm. ) 

3 

520 

Weight 
o f 

Male 
f i s h 
(gm.) 

4 

525 

Egg c o l l e c ­
t o r used 

( k g . ) 

5 

R o t a l l a 
450 r o t u n d i f o l i a 

350 
l i kg. 

Loss i n 
w e i g h t 
a f t e r 

spawning 
(gm. ) 

6 

85 

Expected 
u je igh t 

o f eggs 
(gm. ) 

7 

7 6 . 5 

Expected 
lue igh t 

o f fflaate 
matter? 

(gm. ) 

8 

8 ,5 

Size Average Approx- Approx- '̂ ercen- Fertili Total Ptrcen-
of u/eight imato imate tege of zed eggs number tage of 

egg of egg number number fertil- expected of hat- hatch-
in (gm.) of ogg of eggs ization to hatch chling/ ling 
dia- per gm, (Nos.) {%) (Mos,) spawn (%) 
meter produ-
(mmO ced, 

9 10 11 12 13 14 15 16 

1.2 0.0024 415 31,747 55 17,460 11,220 64.2 
to 
2.0 



TABLE II (b) : Showing the breeding experiment of the Common Carp 

Cvprinus carpio communis L. conducted in Breeding 

Hapa at Fish Dale farm, Shiilong during 1978, 

Temp­
era­
ture 

(°c) 

1 

17.5 

Size 
of 
egg 
in 
dia­
meter 
(mm.) 

9 

1.3 
to 
1.7 

Time VJeight Weight Egg collec-
of of of tor Used 
spauj- Female Male (kg. ) 
ning 
(hr.) 

2 

4.45 
to • 

.8^30 
P.M. 
(3/5AB) 

Average 
weight 
of egg 
(gm.) 

10 

0.002Q 

fish fish 
(gm.) (gm.) 

3 4 5 

250 220 Rotalla 

Loss in 
weight 
after 
spawning 

(gm.) 

6 

50 
300 rotundifolia 
265 1 kg. 

) Approx- Approx- Percan-
imate imat© tage of 
number number fertil-
of egg of eggs ization 
per gm. (Mos.) {%) 

11 12 13 

500 22,500 75 

Fertili­
sed eggs 
expected 
to hatch 
(Mos.) 

14 

16,875 

Expected Expected 
weight 
of eggs 
(gm.) 

7 

45 

Total 
number 
of hat/ 
chling/ 
spawn 
produ­
ced. 

15 

9,055 

; weight 
1 of waste 

matter 
(gm.) 

8 

5 

Percen­
tage of 
hatch-
ling 

16 

53.7 
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spawning u/as 50 gm. The egg sizes were ranging from 1.3 to 1.7 

mm and weighed 0,0020 gm forming 500 numbers per gram of egg. 

Thus the total estimated number of eggs spawned were 22,500. The 

percentage fertilization was found to be 75/a and based on this, 

the expected number of fertilized eggs were 16,875 (Table-II(b). 

The total number of spawn harvested however was 9,055 represen­

ting a 53,7% hatching rate. 

In 1979, three sets of breeding expe-riments were (Table-

Ill(a) in breeding hapas and in plastic pool, using different 

substrates for egg collections, viz., the aquatic weed (Rotal'la 

rotundifojLina) t coconut fibre raft, wooden frame with nylon 

flaps and Aluminium wire frame nylon net. 

Of the above, for the first breeding experiment conducted 

in hapa the brooders used were females of 310 gm and males of 

340, 350 and 465 gm. The breading took place at the temperature 

range of 19° to 20°C. In this experiment the post-spawning weight 

was 61 gm, of which 55 gm was estimated to be the loss due to 

the liberation of eggs and the rest, of waste products. The 

percentage of fertilization was calculated to be 85'/3 with the 

eggs measuring 1.2 to 1,8 mm and 0.0018 gm in weight. On this 

basis it was seen that there would have been 555 number of 

eggs per gram. Thus the total number of eggs was estimated to 

be 27,500 and with 85;;̂  fertilization, the total fertilized 

eggs could have been 23,375. However, the actual number of the 

total spawn collected from the hapa were 17,875 indicating 

76.4^ hatching rate. As mentioned above, in addition to these 

breeding experiments the relative efficiency of different egg 



62 

collectors was also worked out for the four different types. 

It was seen that the most efficient among them appear to be the 

coconut fibre raft with the maximum attachment rate of 50/a, 

compared to Rota_lla_ (25%), Wooden frame nylon flap (l5%) and 

Aluminium wire frame nylon net with 10% (Table-l/l(l)). ThBBe 

percentages were computed based on 5 random counts in an area 

of 8 X 5 cm for each of the type of egg collectors and such 

counts in each of the two hapas and the plastic pools (Table-

V).). The results show that Coconut fibre was five times more 

efficient than the Aluminium wire frame nylon net, 3.5 times 

than that of the Wooden frame and twice efficient than the 

aquatic weed. Similarly, when the percentage attachment of 

fertilized eggs were calculated, the values ranged between 

85/S in Coconut fibre raft, 90% in Wooden frame, 95% in Alumi­

nium frame and 75% in Rotalla,. 

The second set of experiments in this series during 1979 

was also conducted in breeding hapa on 12/4/79 using the same 

four types of egg collectors. The female brooder was 425 gm 

and the males of 310, 410 and 500 gm. This fish spawned in the 

morning hours at the temperature range between 19° and 20°C. 

The loss in weight of the female after spawning was 88 gm, 

where 80 gm and 8 gm ware estimated to be the amount of eggs 

and waste products of the fish respectively. The eggs ranged 

between 1.5 to 1,8 mm in aize with an average weight of 0,0022 

gm amounting to 455 numbers/gm. The total number of eggs 

spawned at 80 gm loss in weight were 36,400 and with 70% fer­

tilization, the total number of fertilized eggs were estimated 

to b& 25,480, Nevertheless, the total number of actual 



TABLE III (a) I Showing the breeding experiments of the Common 

carp, Cyprinus carpio communi_3, L. conducted in 

Breeding Hapa at Fish Dale farm, Shillong during 

1979. 

Temp­
era­
ture 
(°C) 

1 

Time Weight 
of of 

spauj- Female 
n ing f i s h 
( h r . ) (gm. ) 

Vieight Egg co l lec -
of t o r used 

riale (kg /Nos. ) 
f i s h 
(gm.) 

4 5 

Loss in Expected Expected 
weight weight weight 
after of eggs of aiasta 
spawning (gm.) matter 
(gm.) (gm.) 

6 7 8 

19.0 6.30 
to to 

20,0 8.30 
A.M. 

(7/4/79) 

310 340 LRotalla-^ 
350 2.Coconut 
465 f£_b.r_B 

raft -2 
3.Wooden 

frame with 
nvlon like 
flap -2 

4«Aluminium 
wire frame 
with nylon 
net -2 

61 55 

Size 
of 
egg 
in 
dia­
meter 
(mm.) 

9 

1.2 
to 
1.8 

Average 
weight 
of egg 
(gm. ) 

10 

o.oota 

Approx­
imate 
number 
of egg 
per gm. 

11 

555 

Approx­
imate 
number 
of eggs 
(rJos.) 

12 

27,500 

Percen­
tage of 
fertil­
ization 

(%) 

13 

85 

Fertili­
sed eggs 
expected 
to hatch 
(Nos. ) 

14 

23,375 

Total 
number 
of hat-/ 
chling/ 
spawn 
produ­
ced. 

15 

17,875 

Percen­
tage of 
hatch-
ling 

16 

76,4 



TABLE III (b) : Showing the breeding experiments of the Common 

Carp, Cyprinus carpio communis L,conducted in 

Breeding Hapa at Fish Dale farm, Shillong during 

1979. 

Temp"-
ara-
ture 
(°c) 

1 
•M Mi Mi • « «3t • 

18.0 
to 
20.0 

Size 
of 
egg 
in 

dia­
meter 
(mm. ) 

9 

1.5 
to 
1.8 

Time 
of 

spaiiJ-
ning 
(hra.) 

2 

5.30 
to 
7.30 
A.M. 

(12/4/79) 

•Average 
weight 
of egg 
(gm.) 

10 

0.0022 

Weight 
of 

Female 
fish 
(gm. ) 

3 

425 

Approx­
imate 
number 
of egg 
per gm. 

11 

455 

Weight Egg colleC" ' 
of tor used 
I'lale (kg./fJos.) 
fish 
(gm. ) 

4 5 

500 I.Rotalla-^ 
410 2,Coconut 
31U fibre 

ra£i -2 
3«Wooden 

fra'me with 
nylon like 
flap -2 

4. Aluminium 
wire frame 
with nylon 
net -2 

Loss in 
weight 
after 
spawning 
(gm, ) 

6 

88 

Approx- Percen- Fertili-* 
imate tage of aed eggs 
number fertil- e: 
of egg ization t 
(N03.) {%) ( 

12 13 

xpected 
0 hatch 
No3. ) 

14 

36,400 70 25,480 

Expected 
Weight 
of eggs 
(gm. j 

7 

80 

Total 
number 
of hat-/ 
chling/ 
spawn 
produ" 
ced. 

15 

15,380 

Expected 
weight 
of waste 
matter 
(gm- ) 

8 

8 

Percen­
tage of 
hatch-
ling 

16 

61.9 
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hatchling and spawn harvested were 15,380 working out a hatch­

ing rate of 61.9/a. In this experiment too the Coconut fibre 

raft showed the maximum percentage of egg attachment with 55^ 

followed by Rjâ t̂ ajLla. 20^, Wooden frame 20̂ ^ and Aluminium wire 

frame 5% in that order. In terms of efficiency, the Coconut 

fibre therefore was 11 times more efficient than Aluminium 

frame, 2.5 times more of each of the aquatic weed and Wooden 

frame. The percentage of fertilized eggs attached to the dif­

ferent egg collectors were 93/a in the Coconut fibre, 92% in 

Wooden frame, 9G% in Aluminium frame and 70^ in Rj3talla_. 

(ii ) Br^e^edjLn^ jB_xp_e_r_î m̂ ep_t̂  cjJjTd̂ up̂ tejĵ  j3_n. the^ Com_m_ojT_ _cav2.t 
Cyprinus ĉ arj3i_Q_ p,ommujTi,3 k?-JL[LJL^.SSiA£..P-2fii. * 

Similar breeding experiments were repeated for the third 

time during 1979, although they were conducted in a Plastic 

pool. The brooders used were a female of 510 gm weight and 410, 

520 and 620 gm males. The fish bred at the temperature ranging 

between 18.5 and 19.0°C in the evening hours between 6.00 to 

7.15 P.M. The percentage of fertilization was 75/^ with the 

female losing 125 gm of weight after spawning of which 110 gm 

and 15 gm respectively were estimated to be the amounts of 

eggs and waste products of the fish. The egg size ranges bet­

ween 1.4 to 2.0 mm and of 0,0024 gm in weight amounting to 415 

eggs per gram. The estimated total number of eggs spawned were 

46,650 of which 34,235 numbers alone were the fertilized eggs. 

However, the total number of spawn produced was 28,010 at the 

hatching rate of 8I.8/0, The attachnment of eggs in Coconut fibre 

was 60% with 90% fertilized ogg. On the other hand the aquatic 

weed has 2 0 ^ of attachment with 75/^ fertilization. The Wooden 



TABLE l\l : Showing the breeding experiment of the Common Carp, 

Cyprinus car'pi'o communis' L. conducted in Plastic Pool 

at Pish Dale farm, Shillong during •'1979, 

Temp­
era­
ture 
(°c) 

1 

19.0 
to 

18.5 

Size 
of 
Bgg 
in 

dia-
metnr 
(mm.) 

9 

1.4 
to 
2.0 

Time V 
of 

/eight W 
of 

spauj- Pemale 
ning 
(gm.) 

2 

6,00 
to 

7,15 
P M 

(18/4/79) 

Average 
weight 
of egg 
(gm. } 

10 

0,0024 

fish 
(gm.) 

3 

510 

Approx 
imate 
number 
of egg 
par gm 

11 

415 

eight 
of 

Male 
fish 
(gm,) 

4 

6 20 
520 
410 

Egg collec­
tor used 
(kg./f\los.) 

5 

LRotalla--^ 
2.Coconut 
iribre 
raft -2 

3.Wooden 
frame with 
nylon like 
flap -2 

4.Aluminium 
wire frame 
with nylon 
net -2 

Approx- Percen-
imato tage of 
number fertil-
of 

. (N( 

d 

45, 

agg ization 

12 13 

,650 75 

Loss in 
weight 
after 
spawning 

(gm.) 

6 

125 

Partili--
sed eggs 
expected 
to hatch 
(Nos.) 

14 

34,235 

Expected 
weight 
of eggs 
(gm.) 

7 

110 

Total 
number 
of hat-/ 
chling/ 
spawn 
produ­
ced. 

15 

28,010 

Expected 
weight 
of vuaste 
matter 
(gm,) 

0 

15 

Percon-
tage of 
hatch-
ling 

16 

81,8 
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frame had the attachment capacity of ^5% with the fertilized 

eggs forming 95^. The Aluminium frame showed the attachment 

Value of 5%> having 98/Q fertilized eggs. Once again, it has been 

shown that the Coconut fibre raft had the maximum efficiency 

of attachment with 12 times more than that of the Aluminium 

wire frame, 4 times of the Wooden frame and 3 fold increase 

as compared to the aquatic wtged Rotalla r_qtû ndî fplia.(Table Il/-l/r). 

B' RATCHJ^NG EXPE_RI,rC,NTS :-

(i) I_ncubation and Hatchinq of the eggs of Cyprinus 
cavpip^ cjJjimujiijs, L. in Mylpn Hapas : 

Of the Various breeding experiments on Common carp, con­

ducted during the three years of investigations, only Rotâ lljî  

rotundifolia was used for egg collection in the first two 

years (1977 and 1978), Uhereas in 1979, four difforent types 

of egg collectors wore experimented upon as shown earlier. In 

this section, data on the hatching rate along with the offici-

oncies and the associated problems of different substrata used 

are presented. Thus it will be swen from Table-I to IV, the 

percentage of hatching of oggs in the production of hatchling 

and apawn were 62,2% in 1977, 64.2 and 53.7/S in 1978 and 76,4%, 

6\,9% and 81.8̂ S in 1979. As mentioned above during 1977, only 

the aquatic weed Rp_tpjJ..â  rptpjidjL.fpjLaa. was used for egg collec­

tion and as a result, 62,2"% of hatchlings were obtained as net 

production. It has been observed that the loss of most of the 

fertilized eggs in these experiments was due to fungal infec­

tion, the main causative agent being the phycomycetous species, 

•5apjr_olê Q̂ niâ  spp (Mishra, 1979 personal communication). These 

fungi were seen to bloom in the rotting uieed even from the 



PLATE .. UI 

Ca) ShQuiic\q t ha un,f©rtlLlzed ^aqqa a t t a c k e d 

by Saprolegnia s p . 

( b ) Heav/ i ly i n f e c t e d eggs uuith Sa;P,r|q;l9qniq, 





PLATE - UII 

(a) Third day embryo being attacked by 

Sap.roleQniae 

(b) Fifth day embryo (just before hatching) 

being attacked by Sap'rjdle'qinâ . 
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TABLE \l I Showing the aatimation of tha percontage of ferti-
zrad aggs of' Cyprinus carpio commqriiis L« attached to 

Expsri-
mant 
Noa. 

I 

n(a) 

n(b) 

in(a) 

in(b) 

11/ 

agg c 

Month 
and 
Yaar 

April 
1977 

March 
1978 

May 
1978 

April 
1979 

April 
1979 

April 
1979 

olloc' 

fJos. 
sets 

bors conducted in 

of ramdom 
taken for 

counting the 
aggs 
the 1 

in each of 
sxperiment 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Total 
eggs 

counte 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

Hapaa and 

Moa. of 
fertil-

}d ized 
egg 

65 
82 
75 
90 
88" 

41 
66 
38 
43 
87 

85 
61 
93 
64 
72 

86 
80 
95 
75 
89 

77 
63 
71 
74 
65 

71 
86 
73 
70 
75 

Plastic Pools, 

Mean peroen-
tage of fer­
tilization 

80% 

55% 

15% 

85% 

10% 

15% 



TABLE l/I : Showing the percentege afficiences of different egg coll­
ectors conducted in Hapas and Plastic Pools during 1979, 

Expe- Coconut fibre Wooden frame Aluminium uiice Rotalla rot- Total 
riment raft with nvlon frame with.. <jnd±fDlia atta-
cond- curtain flap nylon net ^ kg. chment 
ucted 3iza;;2S!!ilSII—^i22:lS"2l2--^i£2-lS"^lSL-» (̂ ) 

Attach- Parti- Attach- Ferti- Attach- Terti- Attach- Ferti-
ment lized ment lized ment lized ment lizad 

ecga eogs eggs eggs 

(i) i>) Ir) (%) (>) X%) (%) (%) 

Hapa I 50 85 15 90 10 95 25 75 100 

Hapa II 55 93 20 92 5 96 20 70 100 

Plastic gQ 5Q ^5 95 g ĝ 20 75 100 
HOOl 
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very first day of egg incubation and by the second day it 

spreads to the unfertilized eggs especially when the tempera­

ture of Water was low and below 16°C. It was also seen that on 

the third day of incubation the fungus further spreads and 

infects the fertilized eggs, considerably interferring with 

the hatching rate. Thus from the initial percentage fertiliza­

tion of 80Ĵ  obtained soon after spawning, the day to day 

increase of fungal infection ultimately brought down the hatch­

ing rate to 62,2̂ ^ with a loss of 27,8/o or 3,600 of the spawn. 

Similarly in the two experiments in 1978 while the per­

centage of hatching was 64.2/o and 53.7°o, the loss during hat­

ching in the first experiment was mainly due to the prevailing 

cold temperature ranging between 14.5 to 19.5" during the in­

cubation period, causing the bloom of SjaprolBqnia spp which 

again infected both the fertilized and unfertilized eggs thus 

limiting the hatching rate with a loss of 35.8/S or 6,240 spawn. 

In the second experiment in addition to the low tempera­

ture and attack by SaP'roleqnia spp further damage to fertilised 

eggs was caused by rain and hailstorm during the incubation 

period thereby bring down the percentage of hatching to a very 

low level with a loss of 46.3^ or 7,820 of spawn. 

Once again, in the three sets of experiments conducted 

in 1979, first experiment showed the production of 76.4^ of 

hatchlings and spawn. The fungal infection was low during this 

period and was restricted mostly to the aquatic weed Retaila 

that too with much less severity. Mo Saprolegnia infection was 
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noticed at any time on the rest of the egg collectors viz., 

Coconut fibrrj, Wooden frame or Aluminium net frame during those 

experiments. In the second series of experiments the percentage 

of hatching uuas 61,9^0. 3a£rale_g£iia_ infection spread among the 

unfertilized eggs attached to Rotalla as luell as to the Coconut 

fibre raft, although no infection occurred in the Wooden frame. 

Nylon flap or the Aluminium aiire net frame, 

(ii) IncjĴ b̂ ajt_î on_ ajid_ _H,a_tc.hj-.n̂ ôf. Cĵ RrjL£ms_ ca_rj3io_ cojnrn_̂ ni,s 
sqqs in Plastic pool ; 

In the third experiment conducted in the Plastic pool 

the percentage of hatching oias recorded to be 81.8/3 and proba­

bly due to the confined nature of the environment all the 

different type of egg collectors u/ere free of fungal infection. 

C» R-EARI_NG CXPÊ RJM̂ EM.TS, :-

(̂ ) ReajrljicL pf^ _3pa\un^tp^ fJ^Y. ,°/. Ahe^ Commop, carp,,̂  C_yprinu_s_ 
5i§£EA2. ££HEmni§. L.» in Nursery Ponds : 

In the month of May 1977, and April 1978 roaring experi­

ments UL/ere commenced luith the spawn of Common carp in a pucca 

nursery pond and these experiments extended for a duration of 

tujo to three months with continous daily observations. Data on 

the proportion, quantity and intervals of feeding regimes using 

the feed of finely powdered rice bran and mustard oil cake 

along with manuring wii^h dowdurig ufe.ts6. done. 

In the first experiment 8,000 spawn of Common carp ran­

ging between 4.0 to 6.0 mm in length and 5.0 to 8.0 mg in 

weight were stocked in the 100 sq m pond (Table-UII). During 

the period of rearing, from this initial size the spawn had 

grown to a fry stage of 20,0 to 50,0 mm len gth with a weight 
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range of 3000.0 to 8000.0 mg. Out of the 8,000 numbers stocked 

5,805 were finally harvested indicating a 12,5% survival rate. 

The rate of growth from stocking to harvesfcujas thus estimated 

to be 7 times of initial length while weight had increased 

1,000-fold, While computing the mortality rate with a loss of 

2,195 spawn, it worked out to 27.5^. 

In the second set of experiments 15,000 numbers of spawn 

of Common carp ranging in size from 4.0 to 6.0 mm in length 

and 5.0 to 8.0 mg in weight were reared in a 200 sq m pucca 

nursery pond. The duration of rearing was three months to the 

fry stage ranging between 60,0 to 90,0 mm in length and 8000,0 

to 15,000 mg in weight. The average growth rate attained during 

the rearing period was 15 times of initial length and 1,643 

times the growth in weight. The total number of fry harvested 

was 9,124 giving a 60/̂  survivality. The mortality rate was 40^ 

taking into account the actual loss of 5,876 numbers of fry. 

During the second year, in the first experiment of April 

1978 the pucca nursery pond was stocked with 10,000 spawn of 

Common carp, ranging between 8.0 to 10,0 mm in length and 10,0 

to 12.0 mg in weight and reared for a period of two and half 

months (Table-l/II). The fry grew to 40,0 to 80,0 mm in length 

and 5,000 to 15,000 mg in weight. The growth increase from 

stocking to harvest was estimated at 6,5 times more in length 

and 909 times in weight. The final number of fry harvested were 

7,659 reflecting a survival rate of 76.5/3. The mortality figure 

was 2,341 which worked out to 23.5%. 



TABLE l/II : Shoiuing the rearing of Spawn to Pry of Common Carp, 
Cyprinus carpio communis L. in a Pucca Nursery Pond 
at Fish Dale farm, Shillong during the year 1977-78 

Expt. Pond Stocking Spawn Rsa- Pry Pry harves- Mortality Percen-
No, & Size size stoc- ring har- ted size tags of 
Date sq.m. Len- Wei- ked per*- vss- , • • •,;' '."•- .,• ' '• 'jf ' s u r v i v a l 
of gth ght (No3.)iod ted ^V?" ^Vi" ^°^- ^ 

stoc- mm. mg. (days) (N03.) 9̂ " 9̂ ^ 
king. "'"̂* "^^^ 

N0.I 4,0 5.0 , . - 20.0 3,anG • .. 
2/5/77 iDd t o t p 8,000 60 5,805 t o t o 2,195 27.5 72.5 

6.0 8«0 50.0 8,000 

No,2 4.0 5.0 60.0 8,000 
o/khi 200 to t o 15,000 90 9,124 t o t o 5,876 40.0 60.0 
"^^f' 6.0 8.0 90.0 15,000 

N0.I 8.0 10.0 40.0 5,000 
^/AWR 1°° t ° t o 1,000 75 7,659 t o to 2,341 23.5 76 ,5 
^f^f'^ 10.0 12.0 80.0 15,000 

No.2 8.0 10.0 60.0 7,500 
nflha 100 t o t o 8,000 75 4,460 t o t o 3,540 44.3 55.7 
Of'\f{o ^Q^Q ^2,0 100,0 18,000 
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In the second set of experiments conducted in the same 

year in another pond, the total number of spawn stocked was 

8,000, ranging in size between 8,0 to 10,0 mm in length and 

10,0 to 12,0 mg in weight (Table-l/II ). In the two and half 

month rearing period, the fish grow to a size, ranging between 

60 to 100 mm in length and 7,500 to 18,000 mg in weight. The 

growth rate estimated from stocking to harvest works out to 9 

times the growth in length and 1,160 times the growth in weight. 

The total number of fry harvested were 4,460 with a survival 

rata of 55.7^. The total loss of fry was 3,540 in number resu­

lting in a mortality rate of 44,3^» 

(ii) Rearinq of spawn to fry of the Common carp. Cyprinus 
S^SJiS. c,ojnfnunij3. L̂,.̂  A*̂ , .̂ .yJkPJl H^fA^.* • 

In the year 1978 and 1979, spawn of Common carp were 

reared i n a 2 X 1 X I m nylon hapa placed within in a well 

managed nursery pond. Finely powdered rice bran and mustard oil 

cake at 1:1 ratio were given as feed every alternate day and 

the pond itself was manured with cowdung at weekly intervals. 

In April and Flay 1978 four series of rearing experiments 

were conducted. 

In the first experiment in April, 1978 (Table-VTII) 1,000 

spawn of Common carp of sizes ranging fro^i 8,0 to 10,0 mm in 

length and 10,0 to 12.0 mg in weight were reared. The rearing 

period lasted for 75 days at the end of which 724 fry were har­

vested. Their sizes ranged in length and weight from 50,0 to 

80.0 mm and 4,500 to 8,000 mg respectively. Thus the growth 



PLATE - u n i 

(a) Shoaling the nylon hapas for r e a r i n g 

of spauin t o fry a t Fish Dale Farm, 

Shillongo 

(b) Shoujing the ha tch ing hapa. 

(c) Shouilng the nylon hapas in nursery 
ponds for the r e a r i n g of spau/n t o f r y . 
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PLATE - IX 

(a) Shoujing freshly stripped eggs before 

fertilization. 

(b) First day fertilized eggs, 

(c) Second day embryo. 
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PLATE - X 

(a) Shouiing the third day embryo. 

(b) Shoujing the fourth day embryo (morning hours). 

(c) Showing the fourthhday embryo (evening hours). 





PLATE .̂ XI 

(a) ShoLuing the f i f t h day embryo before ha tch ing 

(morning hou rs ) . 

(b) Shoiiiing the f i f t h day embryo before hatch ing 

(evening hou rs ) . 

(c) Shoujing the o a r l y h a t c h l i n g . 
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PLATE • XII 

(a) ShouJing hatchling in the second day, 

(b) Shoujing hatchling in tha third day. 

[c) Shoiuing an early spawn (sixth day), 



PLATE XI I 
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from stocking to final harvest was estimated to be 7 fold in 

length and 1,136 times in weight. The survival rate was computed 

to be 12.A% and the actual loss due to mortality was 276 numbers 

forming a rate of 21,6%^ 

In the second experiment in April, 1,000 spawn were again 

reared in the hapa (Table's/Ill). The initial stocking size was 

8.0 to 10.D mm and 10.0 to 12.0 mg. During 75 days rearing per­

iod, the fry grew to 40.0 to 80.0 mm and 3,500 to 6,500 mg in 

length and weight respectively with the rate of growth of 6,6 

times in length and 45.5 times in weight. The total number of 

fry harvested from this experiment was 752 working out to 75.2^ 

of growth and survival. The mortality loss was 248 frys with a 

rats of 24.8^. 

In the third experiment conducted in riay 1978, 1,000 spawn 

ranging in size from 8.0 to 10.0 mm in length and 10.0 to 12.0 

mg in weight were reared. In the 60 days of rearing, the spawn 

grew to a fry stage ranging from 40.0 to 70.0 mm and 3,500 to 

6',D00 mg in length and weight. Thus the growth rate in length 

and weight was estimated at 6.1 and 432 times the initial sizes. 

The total numbers of fry harvested were 856 with the growth and 

survival rate of 85,6%, The mortality rate was 14.4^ with a loss 

of 144 frys. 

In the fourth expariment performed in Hay 1978, 1,000 

spawn of 8.0 to 10.0 mm and 10,0 to 12.0 mg had grown to a fry 

size ranging between 30.0 to 60.0 mm and 2,500 to 6,000 mg in 

a period of 60 days. The growth rate estimated was 5 times and 
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384 times from initial length and ujeight. The final number of 

fry harv/Bsted uias 813 ujith a survival rate of 81.3/o. A total of 

187 fry u/ere lost during this experiment uith a mortality rate 

of 18.7^ (TablQ-UIIl). 

In the year 1979 for purposes of replication, four seta of 

rearing experiments were once again planned and executed in the 

month of April. 1,000 spawn of 6.0 to 10.0 mm and 5.0 to 10.0 mg 

ujsre reared in a nylon hapa (2 X 1 X 1 m) for a total duration 

of 75 days. The fish fry finally harvested ranged in size from 

40,0 to 65.0 mm and 4,000 to 6,000 mg uiith the growth rate Bsti~ 

mated to be 6,5 and 1,066 times in length and weight respsctively. 

The actual number of fry taken out finally was 891 implying a 

survival rate of 89,1%, The mortality rate was 10,9% since 109 

of the originally stocked fry were lost during the experiment 

(Table-l/ni). 

In the second set of experiments, 1,000 spawn of 6,0 to 

10,0 mm and 5,0 to 10,0 mg, grew to fry stage in the 75 days 

rearing period. Their final sizes ranged between 30,0 to 70,0 

mm and 3,000 to 6,500 mg. As a result their growth in length 

and weight was estimated to be 6,2 and 766 times from that of 

the initial measurements. The total numbor of fry survived was 

847 amounting to a survival rate of 84.7/?, In this experiment 

the mortality figure was 153 which worked out to a mortality 

rate of 15,3^3, 

During the third experiment conducted in the same month, 

1,000 spawn of 8.0 to 10.0 mm and 10,0 to 12,0 mg, grew to a 



TABLE Oni: Showing the rearing of Spawn to fry of Common Carp, 

Cyprinus carpio communis L. in Nylon Hapa at Fish 

Dale farm, Shillong during the year 1978 and 1979. 

Expt. Hapfl 
No. & size 
Data sq.m. 
of 

stoc­
king. 

Stocking Spawn Rea- Fry 
size stoc- ring har-
' — -" ' ked per- ves-

Lan- VJei-(Nos.) iod ted 
gth ght (days) (Nos.) 
mm. mg. 

Fry harves­
ted size 

Len­
gth 
mm« 

Wei­
ght 
mg. 

Mortality Percen­
tage of 

. — . — — « — survival 
Nos. % 

No.l 
2 ' 

No.2 « 
(5/4A8) 2 

No.3 „ 
(20/5/78) "̂  

No.4 , 
(20/5/78) ̂  

8,0 10.0 50.0 4,500 
to to 1,000 75 724 to to 
10.0 12.0 80,0 8,000 

8.0 10.0 40,0 3,500 
to to 1,000 75 752 to to 
10.0 12.0 80.0 6,500 

8.0 10.0 40.0 3,500 
to to 1,000 60 856 to to 
10.0 12.0 70,0 6,000 

8.0 10.0 30.0 2,500 
to to 1,000 60 813 to to 
10.0 12.0 60.0 6,000 

276 27.6 72.4 

248 24.8 75.2 

144 14.4 85.6 

187 18.7 81.3 

No.1 ^ 
(22/4/79) ^ 

Mo, 2 ^ 
(22/4A9) 

Mo.3 , 
(30/4/79) ^ 

Mo.4 , 
(30/4A9) ̂  

6.0 5.0 40,0 4,000 
to to 1,000 75 891 to to 
10.0 10.0 65,0 6,000 

6.0 5.0 30.0 3,000 
to to 1,000 75 847 to to 
10,0 10.0 70.0 6,500 

8.0 10.0 50.0 6,000 
to to 1,000 60 855 to to 
10.0 12.0 75.0 9,000 

8.0 10.0 45.0 4,000 
to to 1,000 60 873 to to 
10.0 12.0 65.0 7,500 

109 10.9 89.1 

153 15.3 84.7 

145 14.5 85.5 

127 12.7 87.3 
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fry size ranging betu/een 50.0 to 75,0 mm and 6,000 to 9,000 mg 

in the 60 days intorval. The growth rate estimated in both length 

and vuexght was 7 and 682 times initial sizes. The total number 

of fry harvested was 855 with a growth and survivality rate of 

85.5?^ with the mortality number and rata forming 145 and 14.5/^ 

respectively. 

In the fourth experiment, 1,000 spawn of the sizes ranging 

between 8,0 to 10,0 mm and 10,0 to 12.0 mg, had grown to fry 

stage in a period of 60 days rearing. The fry ultimately harves­

ted were of 45.0 to 65.0 mm and 4,000 to 7,500 mg size. The 

growth rate estimated was 6.1 and 545 times in length and waight 

respectively. The total number of fry harvested ouit was 873 obt­

aining a survival rate of 87.3/o. The mortality figure was 127 

with a rate at 12.7?S, 

(iii) lipĵ i/î ĝf̂ ŝp̂ awn, .t.o fr.ŷ  of the Common Carp, 

In another series of roaring experiments aimed at obtaining 

results on the comparative efficiencies of the fry habitat during 

1978 and 1979, the Common carp spawn were reared in Plastic pools. 

The fBed comprises of a mixture of finely powdered rice bran and 

mustard oil cake in a 111 ratio. No manuring was done as the 

pools ware filled with pond wator taken from the nursery pond 

which had been manured at weekly intervals prior to these 

experiments. 

In the first rearing experiment done in Flay 1978, the 

pools were stocked with 500 spawn of size range between 8.Q to 

10,0 mm and 10,0 to 12.0 mg (Table-IX ). In the 60 days of 
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rearing the apaiun had grouun to fry stage of 35.0 to 50,0 mm and 

3,000 to 5,000 mg. The growth rate recorded was 4.7 and 364 

times in terms of length and weight increi.ient. The total fry 

harvested was 358 with a survival rate of 71,6^. The actual 

loss due to mortality was 142 fry which worked out to 28.4/S. 

In the second series of rearing experiment conducted in 

the same month of 1978, the pool stocked with 500 spawn of g.O 

to 10.0 mm and 10,0 to 12,0 mg had shown the fry to have grown 

to 45,0 to 60.0 mm and 5,000 to 7,000 mg in length and weight. 

Thus the growth rate from stocking to harvesting was estimated 

to be 6 times and 545 times in terms of length and weight. The 

total number of fry harvested was 302 with the survival rato of 

60,4%, The mortality of fry was estimated to be 198 with a 

mortality rate of 39.6^, 

As before, two sets of experiments were conducted in 1979, 

In the first experiment during April 1979, 500 apaiun ranging 

between 6.0 to 8.0 mm and 6.0 to 8,0 mg were reared for a poriod 

of 60 days. The growth noted after harvesting was found to bo 

ranging between 45.0 to 65,0 mm and 4,000 to 6,000 mg, working 

out to 8 and 714 times in length and weight. The total number 

of fry netted out was 393 with a survival rats of 78,6/o. The 

mortality was 107 at the rate of 2^,A%• 

In the second experiment oonduotsd during tfre month »»f 

May 1979, 500 spawn of 6.0 to 10.0 mm and 7.0 to 11.0 mg reared 

for a period of 60 days, had grown to a size ranging between 

40,0 to 60.0 mm and 3,500 to 5,500 mg. The final growth revealed 



TABLEIX : Showing the rearing of Spawn to Fry of Common Carp, 

Cyprinua carpio communis U# in Plastic Pools at Fish 

Dale farm, Shillong during the year 1978 and 1979. 

Expt.No, Stocking Spawn Rsa- Fry Fry harvea- Mortality Percen-
and Date size stoc- ring har- ted size , tage of 

of ' ••' • ksd per- wes- "•• '" • • ' • survival 
stocking Lan- Wei- (iNiosOiod tad Len- Wei- Has, % 

gth ght (days) (Nos.) gth ght 
mm» mg» mpi. mg# 

M_ . 8.0 10,Q 35.0 3,000 
C9n/q/7fl^ to to 500 60 358 to to 142 
\.^u/p/ra;^Q^g ^2.0 50.0 5,000 

, , B.O 10.0 45.0 5,000 
/,n/c/7pl to to 500 60 302 to to 198 
V/u/^/^'o; ̂ Q^Q ^2.0 60,0 7,000 

28.4 71.6 

^^ . 6,0 6.0 40.0 4,000 
(^n/A/'7Q\ to to 500 60 393 to to 107 21.4 78.6 
\za^^/(yj g^p g^Q g^^Q 6,000 
., ^ 6.0 7.0 40.0 3,500 

(a/^'/nQ\ to to 500 60 417 to to 83 16,6 83.4 
VP/r-Z/'y; ̂ g^Q ^^^g gg^g 5,500 
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a 6-fold and SOO-fold increment in terms of length and weight. 

The total number of fry harvested was 417 which accounts for 

83,4/0 of survival resulting in a loss of 83 fry, yiolding a 

mortality rate of 16,6/o, 

d̂ ffejDejrt̂ Ĵ ê d̂  ĉ omb̂ î najbijon̂ s. : 

The rearing of Common carp fry to fingarling stages was 

conducted in Plastic Pools of varying sizes for a period of 6 

months and with different feeding combinations as detailed in 

Table-X . These experiments were carried out in the premises 

of the University Campus. The rate of feeding was at A% of the 

body weight of the fish stocked and fed every alternate day. 

The amount of feed was doubled after every 15 days to compensate 

the correaponding growth of fish (Table-XI»Xll ft F»s'. A) 

In these Plastic Pools experiments most of the factors 

were kept under control. The pools are rain free as these were 

kept in a net house covered with plastic sheet and predator 

free as well. The pH of water was maintained at an optimum 

around 7.D. The data gathered from theaa exporiments in differ­

ent pools are compiled and presented in Table-XIU.It will be 

seen from the Table that pool 1 stocked with 1OQ fry and fed 

with rice bran, oil cake and eowdung shtjwed the highest growth. 

From an initial weight ranging from 0,5 to 1,0 gm these fry 

grew to a maximum size ranging from 35.0 to 51•O gm in a 6 

month rearing period. This works out to an aysj^age growth rate 

of 6.8 gm per month. The total number of fingerlings finally 

harvested was 84, accounting for a survival rate of 84/o and 
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amounted to a total production of 3,600 gm in 6 months. The 

actual loss of fingerlings due to mortality was 16 numbers 

with a mortality rate of 16^, 

Similarly, Pool 2 with a feed combination of rice bran 

and oil cake and stocked with 75 fry showed a growth from an 

initial stocking weight of 0,5 to 1,0 gm to a maximum of 22,0 

to 35,0 gm with an average monthly growth rate of 4,85 gm with 

a total production of 1,815 gm for the 6 months. The final num­

ber of fingerlings harvested was 66 accounting for 88^ survival. 

The loss due to mortality was estimated at 12^. 

In Pool 3, stocked with 25 fry with initial weight range 

of 0,5 to 1,0 gm growth recorded ranged from 18,0 to 26,5 gm in 

6 months with an average monthly growth rate of 3,50 gm. The 

feed given for these experiments comprised only of finely pow­

dered rice bran, 20 fingerlings were finally harvested accoun­

ting to 80̂ ;̂  survival, with the total production of 462 gm in 

6 months. The mortality reto was 20/o, 

Pool 4, stocked with 25 fry with an initial stocking 

weight of 0,5 to 1.0 gm grew to sizes ranging between 25.0 to 

38,0 gm. The growth rate on an average was found to be 5.3 gm 

per month. The fingerlings harvested were 18 numbers accounting 

to a survival rate of 72/̂ , with the total production of 590 gm 

in six months. The mortality rate was 28^, The fnsd in this 

pool comprised of mustard oil cake only. 

The Pool 5 with 55 fry showed the least growth rats, 

since this was the control with no supplementary food at all. 



FIG. 1 

Graph shoujing the grou/th r a t e and weight of 

Common Carp, Cypriqus carpi.c; ĉ crrnmL/nlg L, in 

f ive d i f f e r e n t exper imenta l P l a s t i c Poo l s . 
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TABLE X : Showing the d i f f e r e n t feed ing combinat ion given 
du r ing the r e a r i n g of Fry to F i n g e r l i n g stages 
of the Common Carp, Cvp;rin;U3 carjji.o communis L, 
i n d i f f e r e n t P l a s t i c Pools f o r the s ix month 
per iod i . e . fi-om September 1978 t o Harch 1979. 

Pool No. Feed combinat ions 

1 

2 

4 

5 

Rice bran, Tlustard oil caka and cowdung 

Rice bran and Oil cake. 

Rice bran. 

Oil cake. 

Control (no feed). 

TABLE XI I Showing the total amount of food given per month on 
two instalment basis, for the six months period i.e. 
September 1978 to riarch 1979 during the rearing 
experiment of Fry to Fingerling of Cyprinus carpiq 
P-PJliUiiQi-S L. in Plastic Pools at different feed com­
binations. 

1:11 H^;^° TOTAL 1-15 16-30^,^,L J-̂ ^ 16-30^0^^^ \'^^ ^^-^^TOTAL 
days days days days days days days days 

(gm) (grt) (gm) (gm) (gm) (gm) (gm) (gm) (gm) (gm) (gm) (gm) 

POOL ilO. 1 POOL NO 2 POOL NO. 3 POOL NO. 4 
56 128 

140 320 

280 4S0 

560 96Q 

840 1280 

1020 1600 

1750 2000 

184 35 80 115 14 32 

460 105 240 345 35 80 

760 210 360 570 70 120 

1520 420 720 1140 140 240 

l^ZO 630 960 1590 210 320 

262Q 840 1200 2040 280 400 

3750 260 1440 2700 420 480 

46 14 32 46 

115 35 80 115 

190 70 120 190 

380 140 240 380 

530 210 320 530 

680 280 400 680 

900 420 480 900 

POOL NO. 5 - No supplementary food 



TABLE-XrF.r; Showing the Monthly Sampling of Fish dur ing the 
r e a r i n g experiments of Fry t o F i nge r l i ngs of the 
Common ca rp , Cypyinju^s; ca rp i o coqfrtunig L. i n P las ­
t i c Pools using J i T f e r e n t faed combinat ions f o r 
s i x months peri'od i . e . September 1978-March 1979. 

Months & Year 

September '78 

October '78 

November '78 

December '78 

January '79 

February '79 

March '79 

Pool 
M08. 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

M I N 

Length 
(cm, ) 

3.0 
3.0 
3.0 
3.0 
3.0 

5.0 
4.2 
4.5 
4.5 
4.5 

5.2 
5.0 
5.0 
5.5 
5.0 

6.0 
5.5 
5.C 
5.0 
5.5 

8.0 
7.0 
6.5 
7.0 
6.0 

9.5 
8.5 
7.5 
9.0 
6.5 

12.Q 
11.0 
10,0 
11.0 
8.0 

I M U M j 

Weight 
(mg.; 

500 
500 
500 
500 
500 

1,800 
1,500 
1,500 
1,500 
1,500 

2,200 
1,800 
2,000 
2,500 
1,800 

4,000 
3,000 
2,600 
3,800 
2,300 

11,000 
8,000 
6,500 
9,000 
5,000 

19,000 
14,500 
10,000 
16,000 
6,500 

33,000 
27,000 
18,000 
28,000 
9,500 

M A X I 

Lengih 
(cm.) 

4.4 
4.4 
4.4 
4.4 
4.4 

6,0 
5,5 
5,5 
5,0 
5.0 

7.0 
6,5 
6,5 
6,5 
5.0 

8.5 
7.5 
6,5 
7.0 
6.0 

9,5 
8.5 
7.5 
8.5 
6,5 

10.5 
9.5 
8.5 
9.5 
7.0 

14.5 
13,5 
12.5 
13,0 
9,0 

M U M 

Weight 
(mg.) 

1,000 
1,000 
1,000 
1,000 
1,000 

4,000 
3,000 
2,500 
2,100 
2,000 

7,000 
5,000 
4,000 
5,000 
3,000 

11,000 
8,000 
5,500 
9,500 
4,200 

17,500 
13,500 
9,000 
14,500 
6,000 

25,000 
19,500 
13,000 
21y000 
7,500 

51,000 
35,000 
26,500 
38,000 
12,000 



TABLE XIII J Showing the overall data on the experiment of 
growth, survival and mortality rate alongwith 
the different feeding regimes employed on the 
Common Carp, Cyprinus carpio communis L, con­
ducted in Plastic Pools of varying sizes in 
the premises of the University Campus during 
September 1978 to March 1979. 

Pool Size of Numbers Amount.of 
Nos. the Pool of fishes Feeding combinations food given 

in dia- stocked for 6 mon-
meter(m) ths (gm.) 

1 

1 

2 

3 

4 

5 

2 

2.5 

1.5 

1.0 

0.5 

0.5 

3 

100 

75 

25 

25 

55 

4 

Rice bran, Mustard Oil 
Cake î CouJdung). 

Rice bran and Mustard 
Oil Cake. 

Rice bran only. 

Mustard Oil Cake only. 

Control. 

5 

11,400 
(1,500) 

8,500 

2,740 

2,740 

Nil 

Initial wei- Final weight Average Total Survival Mortality 
ght before after harve- monthly prod- — « . - — .««..-_» 
stocking sting (gm. ) growth uction Nos. % Nos. % 
(gm) rate (gm) in 6 

months 
(gm.) 

6 7 8 9 10 11 12 13 

0.5-1.0 35.0-51.0 6.80 3600 84 84 16 16 

0.5-1.0 22,0-35.0 4.85 1815 66 88 9 12 

0.5-1.0 18.0-26.5 3.50 462 20 80 5 20 

0.5-1.0 25.0-38.0 5.30 590 18 72 7 28 

0.5-1.0 9.0-12.0 1.57 126 12 22 43 78 
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These fry from an initial stocking size of 0.5 to 1.0 gm, grew 

to a maximum weight of 9.0 to 12.0 gm, with an average monthly 

growth rate of 1.59 gm yielding a total production of 126 gm in 

6 months. The fingerlings finally harvested were 12 numbers 

accounting for the lowest survival rate of 22^. The loss due to 

mortality was very high with 43 out of 55, working out a morta­

lity rate of 78^. 

Pl̂ â s.'Tiĉ  p̂ ojDJLs : "'* ^^ "^^ 

Tem£eraJ^urB_ : 

One of the important factors as could naturally be expec­

ted to influence the growth of fry is temperature. Therefore, 

this factor has been measured and the data presented. The sur­

face temperature recorded from the above pools under study are 

shown in Fig. 2, and it will be seen that the range was between 

10 to 21°C in all of them. The maximum value was attained during 

September and October, 1978 ranging between 20-21"C. From Mov-

ember 1978 till February 1979 a trend of decrease in water tem­

perature was observed from an initial 18 to 10°C, whereas in 

March, the temperature rose again to 16°C. 

The pH of water was found to be in the alkaline range and 

varied between 7.0 to 8.6 in Pool 1, 7.0 to 9.2 in Pool 2, 7.0 

to 8.3 in Pool 3, 7.0 to 8.8 in Pool 4 and 6,6 to 10,0 in Pool 

5. These values along with the attendant fluctuations for the 

6 months period are shown in Fig. j2. In Pool 1, the pH of 7.0 

was recorded in 3anuary 1979 and the high value of 0.6 in Nov-

ember 1978, whereas for the rest of the study period it ranged 
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between 7.2 to 7,4. Similarly, in Pool 2, a pH of 7.0 ujas reco­

rded in September 1978 which tended to rise to 7,3 in October, 

9.2 in November, only to drop to 8,3 in December and remained 

stable at 8,2 for the rest of the period of study. The pH of 

7,1 recorded in September in Pool 3, showed a steady rise to 

7.3 in October, thereafter the value more or less stabilised 

between 3,0 to 8,3 for the other months. In Pool 4, the initial 

pH of 7,0 in September rose to 8,8 in November, It again drop­

ped to 8,6 during the next month and become steady at 8,1 for 

the rest of the period of investigation. In Pool 5, the inx-cial 

pH of 6o8 was recorded in September which rose to 10,1 in Nov­

ember. It will be seen that the value drops to 7,5 in January 

and reached constant at 7,8 for the rest of the months. 

The conductivity values recorded in the five Plastic pools 

ranged between 58.80 to 63.00, 78.75 to 98,70, 105,00 to 168,50, 

115,00 to 168,50 and 42,00 to 52,50 umhos/nm for the five pools 

respectively (Fig, % ). From the observations, it was noted 

that in Pool 1, from an initial reading of 68.00 recorded in 

September 1978 there was a drop to 58,80 by January 1979, where 

again a steady rise was observed to 63,00 by March 1979, Simi­

larly in Pool 2, from the maximum level of 98,70 in September 

a steady decline to 78,75 in January was seen. The value again 

rises to 84,00 by t'larch 1979, In Pool 3, from an initial read­

ing of 105.00 there was a rise to 168,50 in December, which 

ultimately dropped to 147,00 in January, February witnessed a 

rise in value to 157,00 which once again dropped to 126.00 in 

March. Pool 4, showed a steady rise of conductivity values from 
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115.00 to 168.50 during the month of November, December and Feb­

ruary. It was noted that in January and flarch decrease in values 

uias recorded reaching 147.00 umhos/cm. In Pool 5, the conducti­

vity initially recorded tuas 50.40 which gradually decreased to 

42.00 in October, but rose again in December to 49.90 only to 

drop in February to 44.10. There was once again an increase to 

52.50 in March 1979. 

During the present experimental period, the amount of 

dissolved oxygen in these Plastic pools showed a marked fluctua­

tions. Thus in Pool 1, the oxygen content ranged bstween 8.0 to 

12.4j in Pool 2 from 6.4 to 11.6; in Pool 3, 4.0 to 11.6j in 

Pool 4, 4.0 to 10.8 and in Pool 5, 2.0 to 12.8 mg/l (Fig.-:2).' = 

In Pool 1, the low level was observed in October whereas high 

values were recorded in January with a steady range of 11.2 to 

11,6 mg/l throughout the rest of the period of study. Pool 2, 

showed a steady rise from 6,6 to 11,6 all through the period of 

investigation except a few lowering values in December, February 

and iiarch to 10.4 and 9.6 mg/l. Pool 3, too showed a rise from 

an initial of 4.0 mg/l to a maximum of 11,6 mg/l in January 

with a decrease to 4.8 in December. Again the values were 10.8 

and 10.4 during February and March 1979. Similarly in Pool 4, 

the value rose up to a maximum of 10,8 In January whan it began 

to drop in February and Haroh to 10,4 and 10,0 mg/l respsctivelyr 

Pool 5, always showed a rise from a minimum of 2,0 to a maximum 

of 12.8 mg/l throughout the 3lx-»month period of investigation. 



FIG. 2 

Graph shoiuing the fluctuation of physico-chemical 

parameters (Air and uiater temperature, conductivity, 

dissolved oxygen and pH) in five different experi­

mental Plastic Pools. 
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TABLE XIY Showing the Physico-chemical parameters analysed 
during the rearing of Fry to Fingerlings of the 
Common carp, Cyprirtus' carpio communis L, in Plas­
tic Pools using different feed combinations for 
six months period i.e. Septrmber 197B-riarch 1979. 

Months & Yeeir 

September '78 

October '78 

November *78 

December '78 

January '79 

Februaipy '79 

March '79 

Pool 
Nos. 

1 
2 
-5 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

TemperaturB 
Air 

19.0 

23.0 

20,0 

19,0 

14,0 

12,5 

18.0 

Uatat 
(°c) 

17,5 

21.0 

18,5 

17,5 

11,5 

10,0 

16.0 

pH 

7,1 
7.0 
7.1 
7.0 
6.8 

7,2 
7,3 
7,3 
7,4 
8,2 

8,6 
9,2 
8.2 
8,8 
10.1 

7.2 
8,3 
8.2 
8.6 
7.7 

7.0 
8,1 
8,0 
8,1 
7,5 

7.2 
8,2 
8,3 
8,3 
7,8 

7,4 
8,2 
8.1 
8.1 
7.8 

Oxygen 

8,4 
6.6 
4.0 
4.0 
2.0 

8.0 
7.2 
5,2 
5,2 
6,8 

11.2 
11.6 
7,6 
8,4 
10,4 

10.0 
0,4 
4,8 
8.0 
12,0 

12,4 
11,6 
11,6 
10,8 
12,4 

11,6 
10,4 
10.8 
10,4 
12.0 

11.2 
9.6 
10,4 
10.0 
12*8 

Conductivity 

63,00 
98,70 
105,00 
115,00 
50.40 

61.95 
94.50 
157.50 
126,00 
42.00 

63.00 
86.10 
157.00 
168,00 
43,05 

58,80 
86,10 
168,50 
168,50 
49,90 

58,80 
78,75 
147,00 
147,00 
47,25 

60,90 
81,90 
157,50 
168,00 
44,10 

63,00 
84,00 
126.00 
147.00 
52.50 
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POOL .1. 

Phylt'dplanktort (fig. 5; Table-XU) s-

(̂.) Scenedesmus '• 

This algae was found to be present throughout the period 

of investigations, from September 1978 to riarch 1979. The maxi­

mum occurrence of this species was seen in the month of September 

1978 and minimum in Inarch 1979, From September onwards the num­

ber steadily dropped till March, but the relative percentage of 

abundance revealed a drop from September till December with 

fluctuations around that value thereafter* 

(ii) Haematococcus : 

This species ranged from 17.18 to 64.47^ of the total 

plankton throughout the study period. In this species, the actual 

counts and their relative percentage did not tally. The maximum 

number was recorded in December with 81,450 calls/litre compri­

sing of 6^,52%f whereas the relative percentage of abundance as 

seen in March was 64.47^ with a count of 78,120 cells/litre. The 

minimum was recorded in September with 25,120 cells/litre marking 

17,18/S of the total plankton. An increase in number was noticed 

from October till December with a drop in January to further 

rise in February and March. The relative percentage of this 

group revealed an exponential phase throughout the period of 

investigation. 

(iii) Staurastrum^ : 

This species ranged from 310 cells/litre (0.22^0 to 3,150 

cells/litre (2.43̂ o) throughout the period of investigation. 

The maximum was recorded in November and minimum in September. 

It was noticed that there was a steady rise from October till it 
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reached a peak in November, and from December onwards a drop was 

noticed for the remaining period of investigation. 

(iv) Pandorina : 

This species was found throughout the period of investiga­

tion with the minimum in September and maximum in January compr­

ising of 15 and 460 cells/litre respectively, September onwards, 

a trend towards the increase in numbers was noticed till a peak 

was obtained in January, with a drop in February to rise again 

in March, 

(v) Anabaena, : 

Anabaena reached a peak in November with 1,300 cells/litre 

but only I.OÔ o of the total plankton, while the minimum was in 

September with 185 cells/litre making a percentage of 0.13^, As 

^^ Pandorina here too a rise was observed from September till a 

peak was formed in November. From December a drop was noticed 

till February to rise significantly in March, 

(vi) Aphanocapsa : 

This species was found to be present only from September 

to December 1978 and was absent throughout the rest of the study 

period. The maximum was reached in November with 80 cells/litre 

and the minimum in September with 15 cells/litre. This species 

too showed an increase from September to reached a peak in Nov­

ember, dropped in December and disappeared thereafter, 

(vii) Nitzchia : 

This species was found during September, October and Dec­

ember 1978 and January and February of 1979, The peak was obtai­

ned in October with 40 cells/litro making 0,02^ of the total 



80 

plankton. In November it ujaa absent to again reappear in Dscembsr 

with a rise in January, to drop in February with a minimum of 

only 5 cells/litre and totally absent in the month of Harch. 

ZdoDlankton :- POOL 1 

(i) Protozoa (Pifflugia sp.) 

This species was found to be present throughout the period 

of investigation, maximum being recorded in November with 8,510 

cells/litre and 6,51% while the minimum was in January with 

2,175 cells/litre and 1,91^. From September onwards there was an 

increase in the population till it reached a peak in November. A 

drop was seen in December which reached the minimum in January, 

February and March revealed a trend towards the increase, 

(ii) Rotifera (Asplanchnâ  sp.) 

This species ranged from 25 cells/litre to 160 cells/litre, 

with a maximum in November. The minimum was recorded in Septem­

ber̂ ,, January and February. From September onwards an increase 

in the t-?end was seen, till a peak was obtained in November, but 

abruptly dropped in December reaching the minimum in January and 

February, f̂ arch revealed an increasing trend. 

(iii) Cladocera (Moina sp.) 

This species were maximum in October with 240 cells/litre 

and the minimum in January with 60 cells/litre. Though found from 

September, yet it reached its peak only in October. From November 

onwards a steady drop was noticed till the minimum was recorded 

in January. An increasing trend was again noticed during the 

subsequent months. 



PIG. 3 

Graph shouiing the relative percentage abundance 

of different groups of Phytoplankton and Zoopl-

ankton in experimental Plastic Pool (Mo, 1. 
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TABLE XU : Showing t h e groupvuise s e a s o n a l abundance of d i f f e r e n t 
P h y t o p l a n k t o n and Zoop iank ton i n t h e r e a r i n g e x p e r i m e n t 
of Fry t o F i n g e r l i n g of Cy;firinU3 ca,r^p,io; cqm^munis. L, i n 
P l a s t i c P o o l s ujith d i f f e r e n t feed c o m b i n a t i o n s from 
Sep tember , 1978 t o Harch , 1979 . 

POOL 1 

Name of t h e SEP OCT NOV DEC 3AN FEB MAR 

SCEMEDESnUS 11760Q 8 5 2 0 0 55350 4 1 2 0 0 3 8 4 0 0 3 5 2 0 0 3 4 1 5 0 
e 0 „ 4 5 ^ 63.95?o 4 2 . 7 5 ^ 3 1 . 1 0 ^ 3 3 . 6 6 ^ 3 0 . 9 9 ^ 2 8 . 1 8 ^ 

uArMCTnrnrrnQ 2 5 1 2 0 3 9 8 4 0 5 0 5 5 0 8 1 4 8 0 7 0 6 0 0 7 2 3 0 0 7 8 1 2 0 
nHLMMiuLULLUb . j ^ ^ ^ g ^ 2 9 . 9 0 ^ 46.77fo 6 1 . 5 2 ^ 6 1 . 8 8 ^ 6 3 . 6 1 ^ 64.47?^ 

^TniiRaQTRilM ^ 1 0 1^nO 3 1 5 0 3 0 0 0 1 7 5 0 1400 1200 
diHUKH^iMun QQ^22^ 1 , 2 0 ^ 2 . 4 3 ^ 2 . 2 6 ^ 1,53% 1 , 2 3 ^ 0.99fa 

PAMDORTMA ^^ 60 280 400 460 200 350 
PANDORINA ^Q^^^ ^Q3^, ^22f. .30fo .40/o .18fo . 2 9 ^ 

flMflR/irMfl 185 800 1 3 0 0 1000 6 0 0 450 720 
HIMrtbHLIMA ^ ^ ^ ^ ^gQ,, ^^j^Q^ ^ ^ 5 ^ ^ 5 ^ , , ^^^^^ ^ 5 5 ^ /^ 

APHANOCAPSA ^%^y^ ' ' ^ ^ ^0^^^ 30̂ ^̂  - - -

MTT7rHTfl 25 40 - 10 25 5 
iMii^UMiM ^Q2/o .02?^ - , 0 1 ^ .02/0 . 0 0 4 ^ 

PROTOZOA 2800 5350 8510 5230 2175 3990 6470 

(Diffuqia ap) 1.9^. 4.02^ 6.57^ 3.95̂ ;̂  1.91^ 3.51^ 5.34?^ 

ROTIFERA 25 87 160 40 25 25 40 

(Asplanchna sp) .02^ .06^3 . .04^ .02^ .025^ ,^3% 

CLADOCERA 80 240 85 65 60 90 130 
(moina ap) .Q5% .1Q% ,Q1% ,G5'p ,Q5% .08^ .11"/̂  
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POOL 2' 

Phytoplankton (Fig. 4 and Table-XUl) ;-

(i) Scenedes.mus : 

This species ranged from 74.60/^ to 33.80/O throughout the 

period of investigation. The maximum u/as recorded in September 

with 99,280 cells/litre amounting to 74.60/^ and the minimum in 

March with 40,500 cells/litre comprising of 33.80J'o, From Septem­

ber onwards the number decreased steadily till Inarch, while the 

relative percentage of abundance dropped from September till Dec­

ember with a rise in January to again drop in February and March, 

(ii) Haematdc'occus : 

This species was found to be present throughout the study 

period forming a peak in March with 62.90^ and the least in Sep­

tember with 21.88^0. It was noticed that the numbers of abundance 

among this species increased month after month till December with 

a drop being obssrved only in January to again rise in February 

and March.The relative percentage of abundance showed an increa­

sing trend from September onwards tilL it reached a peak in March. 

(iii) Staurastrum : 

This species was found to present from September to Febru­

ary only and was absent in March. The maximum was recorded in 

November with 7,700 cells/litre and the minimum in February, 

1979 with 325 cells/litre. This species showed an increasing 

trend from September to November but revealed a drop from Decem­

ber onwards according to the minimum in February. 

(iv) Tetrallantos : 

This species was limited only in the two months of the 
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study period i.e. during nctobar and Nov/embar. The maximum was 

recorded in October, with 1,360 cells/litre and the minimum of 

890 cells/litre in November. 

(v) Anabaena : 

Ana'baqna was seen to be present from September to January 

and absent in February and March, Haximum was reached in November 

and the minimum in September. From September to November an in­

creasing pattern was noticed, when a drop was seen in the subse­

quent two months, 

(vi) Eudleha' : 

Eudlejna, was seen to be present from September to Danuary 

only and absent during the rest of the study period. This species 

showed an increasing trend from September onwards to reach a peak 

in December, with a fall in January and absent completely in 

February and March, 

ZooDlankton :- POOL 2 

(i) Protozoa (Ascomorpha) 

This species was seen to be present throughout the period 

of investigation. The maximum was recorded in November with 8,090 

cells/litre forming 5.59^ and the minimum in September with 1,250 

cells/litre of 0,94%, An increasing trend was noticed from Sep­

tember to November when it dropped in December and January. In 

the month of February, a rise was noticed whifch continued till 

March. 

(ii) Rotifera (Polyairthra sp.) 
This species occurred only during October and November but 

was absent throughout the rest of the study period. The maximum 



FIG. 4 

Graph shoujing the relative percent abundance 

of different groups of Phytoplankton and Zoo-

plankton in experimental Plastic Pool No, 2. 



o 
z 
LU 
O 

tr 
UJ 
GL 
UJ 
> 

LU 

0SCENEDESMUS 

0 HAEMATOCOCCUS 

EBSTAURA STRUM 

QTETRALLANTOS 

Ba ANABAENA 

(DEUGLENA 

[ID PROTOZOA 

• ROTIFERA 



TABLE Xl/I I Showing the groupuise seasonal abundance of difforent 
Phytoplankton and Zooplankton in tho rearing axperi-
inent of Fry to Fingerling of Cyprinus carpio communis 
L. in Plastic Pools with different foed' combinationa 
from September, ';97B to March, 1979. 

POOL - 2 

Name of the 
Species SEP OCT NOV/ DEC 3f\H FEB MAR 

SCENEDESMUS 

HAEMATOCOCCUS 

STAURASTRUM 

TETRAUANTOS 

ANABAENA 

EUGLENA 

99280 
7 4 . 6 0 ^ 

29120 
21.88^0 

1740 
1.3lfa 

500 
.37/^ 

1200 
.90% 

PROTOZOA 1250 
^Agcotfforpha sp) .94% 

ROTIFERA 
(Pplvarthra) 

60000 
46.85% 

46800 
36.54% 

5920 
4.62% 

1360 
1.06% 

3200 
2.50% 

400 
3.12% 

6000 
4.70% 

800 
.62% 

52750 
36.42% 

65130 
44.97% 

7700 
5.32% 

890 
. 62/j 

5130 
3.54% 

4500 
3 . 1 1 % 

8090 
5.59% 

640 
.44% 

50800 
34.52% 

80240 
54.53% 

2410 
1.64% 

2650 
1.80% 

5510 
3.74% 

5550 
3.77% 

48200 44540 40500 
38.69% 37.07% 33.00% 

69500 72000 75360 
55.79% 59.92% 62.90% 

1100 
.88% 

1140 
.92% 

1930 
1.55% 

2700 
2.17% 

325 
.27% 

3300 3950 
2.75% 3.30% 
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tuas recorded in Octobnr with 800 cells/litre forming ^,62% 

and the minimum in November with 640 cells/litre (0,44?^), 

POOL 3 

Phytoplankton (Pig. 5 and Table XUIl) :-

(£) Scenedeamus : 

Tho relative percentage of abundance of this species show-

ed a decreasing trend from the month of Septsmber to November 

and a rise from December to March, The maximum was recorded in 

March with 10,210 cells/litre forming 71,45^. The minimum rela­

tive percentage was observed in November with 37,73^ for 8,140 

cells/litre, though the minimum number among the group was 

observed in September with 7,780 cells/litre making 45.60^, 

(ii) Haematqcoccus : 

The maximum recorded in this species was 9,280 cells/litre 

amounting to 54.40^ in the month of September and the minimum 

was recorded in March with 4,080 cells/litre of 28,55̂ o relative 

abundance. It was noticed that the relative percentage of 

abundance decreased steadily from the month of September till 

December, when it shot up in January to again fall in the sub­

sequent months. 

(iii) Staurastrum : 

This species was found to be present only from October to 

January and was absent in September 1978 and February and March 

1979. The maximum was recorded in the month of December with 

5,900 cells/litre and the minimum in January with 1,340 cells/ 

litre. From October onwards an increasing trend was noticed 

till it reached a peak in December, but subsequently dropped in 

January to the minimum when it completely disappeared for tho 

rest of the study period. 
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Zodplankton : - ZSSLJ. 

_R£tifera (PolVarthra) : 

Ptalyarthra uias seen tu be present only in the month of Oct-

ober and November and wore absent throughout the rest of the 

study period, Tho maximum recorded u/as 1,120 cells/litre in Wov-

embar and the minimum of BOO cells/litre in October, 

POOL 4 
Phytoplankton (Fig. 6j Table^XVIl) :-

(i) Scenedesm_U9 : 

This species was observed throughout the period of investi­

gation, with the maximum of 85:15/^, in the month of Tlarch and 

with the minimum of 30,35/o in September, It was seen that from 

September onwards an increasing trend was noticed till it reached 

the peak in Tiarch with 5,03,500 cells/litre. 

(ii) HaeWatococcus : 

The maximum relative percentage of abundance of this spe­

cies Was observed in September with 69,65% and the minimum in 

March with 9,65%>, From September onwards the relative percentage 

of abundance dropped month after month till i,t reached the mini­

mum in March. It was noticed in the month of October that this 

species showed the maximum number of 2,86,400 cells/litre though 

forming only 44,97^ as compared to that of the month of Septem­

ber with 2,52,800 cells/litre of 69,65%, 

(iii) Didtyosphaê rjLcrni : 

Pic|tyo3phaerium occurred in the plankton sample only during 

October, November and Dacember. The maximum was recorded in 

October with 12,800 cells/litre and the minimum in November with 

3,620 cells/litre. This species showed a decreasing trend from 

October onwards till it reached the minimum in November. 



FIG. 5 and 6 

Graph shoiuing the relative percent abundance 

of different groups of Phytoplankton and Zoo-

plankton in experimental Plastic Pool Nos. 3 

and 4, 
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(iv) Chrysocqccus J 

This species was found to be present from October 1978 to 

March 1979 and was absent in September. The maximum was recorded 

in March u/ith 30,770 culls/litre forming 5.20^ whereas the min­

imum was observed in October with 13,600 cells/litre of 2.^A•%, 

This species showed an increasing trend every month beginning 

October 1978 and reaching a peak in March 1979, 

POOL 5 

Phvtoplankton (Fig. 7 and Table XUll) :-

(i) Scenedesmus : 

The maximum occurrence of this species was recorded in 

October with 8,56,080 cells/litre and the relative minimum 

percentage of abundance was seen in November with 4.245̂  for 

3,55,000 cells/litrej whyreas, September month showed the least 
numbers of occurrence, with only 1,68,000 cells/litre forming 

29,01^. Though a peak was reached in October, yet in November 

it dropped to a minimum. Again in December a steady rise was 

observed for the remaining period of study. 

(ii) HaematocQCcus : 

This species ranged from a minimum of 56.14/̂  as observed 

in October to a maximum of 96,76% in November. The actual counts 

and their relative percentage did not tally. The maximum number, 

recorded in March ujas 99,24,000 cells/litre amounting to only 

92.67^, whereas the maximum relative percentage of abundance with 

95.76/̂  for 80,25,100 cells/litre. Similarly the minimum number 

recorded in September with 4,11,200 cells/litre of 70,99̂ ^̂ , was 

actually observed as minimum relative percentage of abundance in 

October with 56.14^. A fluctuating trend in the relative percen­

tage of occurrence, when 70,99^ recorded in September dropped to 

56.14/a in October, to rise inNovember and drop in itie sUosequent months. 



FIG. 7 

Graph shoaiing the relative percent abundance 

of planktonic organisms, Sc'enedesmus and 

Haematocoecus in sxperimental Plastic Pool No.5, 
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TABLE XVII Shoujing the groupuise seasonal abundance of diff­
erent Phytoplankton and Zooplankton in the rearing 
experiment of Fry to Fingerling of Cyp'rinus carpi* 
communis L, in Plastic Pools with different feed 
combinations frm Soptember, 1978 to March, 1979. 

POOL - 3 

Name of the 
Species SEP OCT NOV DEC 3AN FEB MAR 

SCENEDESMUS 

HAEMATOCOCCUS 

STAURASTRUM 

ROTIFERA 
(Polvarthra) 

7780 7920 8140 8560 9240 9580 10210 
45.60^ 37.795' 37.725̂  41.41?̂  56,58% 66,2^% 71.45^ 

9280 8240 7800 6210 5750 4890 4080 
54.40% 39.31/a 36.14fo 30.05f. 35.21>S 33.79% 28.55% 

4000 4520 5900 1340 
19.08% 20.95% 28.54% 8.21% 

800 
3.82% 

1120 
5.195 

POOL 4 

SCENEDESMUS 

HAEMATOCOCCUS 

DICTYOSPHAERIUM 

CHRYSOCOCCUS 

110160 324000 299680 378000 401570 422050 503500 
30.35% 50.88% 58.07% 69.89% 75.23% 80.39% 85.12% 

252800 286400 192000 140000 105000 75950 57000 
69.65% 44.97% 37.20% 25.88% 19.67% 14.46% 9.65% 

12800 
1% 2 .01% 

9400 
1.82% 

3620 
f% .67% 

13600 
2.14% 

15000 19250 27200 27000 30770 
2 .91% 3.56% 5.10% 5.15% 5.20% 

POOL B 

P , „ ^ ^ , 168000 856080 355000 428000 553500 662000 785000 
sut.tMt.ut.3iiub 29 .01% 43.86% 4.24% 4.47% 5.66% 6.69% 7.33% 

MflrMflTnrnrniq 411200 1095600 8025100 9152000 9230000 9510500 9924000 
nHLiiHiuLuuLu^a 70,99% 56.14% 95.76% 95.53% 94.34% 93.31% 92.67% 
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( u i ) R e a r i n g pf^ /iji_ge_r 1 i_n.q.3̂  J3_f̂  .^he_ p,Q,m̂ mp,n, ^arpj[_ PJ'JiiRAlliJ^ 
p^a^_ip_ £j3jTimujTi_ŝ  j - ^ ^ Jb_q̂  j A y ^ P - A \ ^ A fJ-^^t^. Al. fj-LPPA 

This experiment was conducted during Nov/ember 1977 to 

November 1978 in one of the pucca nursery ponds of 0,025 ha and 

1,5 m depth located at the Fish Dale, Shillong, The purpose of 

this experiment was to note the growth rate of Common carp and 

compute per hectare production per annum at the altitude of 

1,550 m of Shillong, The fingerlings used for this experiment 

belonged to the 1976 brood and ranged betwenn 6,0 to 16,0 cm 

in length and 5,0 to 50,0 gm in weight. The feed for these fish 

comprised of a mixture of rice bran and mustard oil cake fed 

euery alternate day along with cowdung manure provided at 

weekly intervals on an instalment basis (Table-XVII and Fig,8). 

The results of this experiment revealed that the maximum 

weight attained by these fingerlings was 585,0 gm (Table-XIX), 

while the total production of fish was recorded to be 106 kg in 

a 0,025 ha pond for one year duration or 4,240 kg/ha/yr (Table-

XIX, -XX and Fig. 9). 

Apart from this, month to month measurements of growth in 

terms of length and weight during this 12"months experimental 

duration showed that most of the fish attained their maximum 

growth by April 1978, five months time after stocking. At the 

end of these five month period the maximum length and weight 

recorded for the fish were 29,0 cm and between 390,0 to 405.0 

gm. Subsequently it was also noticed that a sudden fall of mean 

weight occurs in the population in May 1978 when the weight 

ranged from 330.0 to 345,0 gm. This decrease in mean weight 



PLATE - X I I I 

(a) Shotuing an ov/sra l l view of the Pucca 

Nursery Ponds at Fish Dale Farm, 

Sh i l l ong f o r the r e a r i n g of f i n g e r l i n g s 

t o Table Size f i s h of Cvp'rin^u;^ de^rplo 

communi's L• 

(b) Shoiuing the source of water f o r tha 

Pucca Nursery Ponds. 

(c) Shoiuing the luater passing through 

d i f f e r e n t nu rse r ies before reach ­

ing the Pucca Nursery Ponds. 



PLATE XIII 



PLATE - XIU 

(a) Shoiuing the n e t t i n g of f i a h from the Pucca 

Nursery Pond, 

(b) Shoiuing the i n i t i a l s ize ( l eng th ) be fore s tock ing . 

(c) Shoiuing the i n t i a l s ize (u/eight) before s t o c k i n g . 



PLATE XIV 



PLATE - XV 

(a) Showing a haul during the harvest of fish from 

the Pucca Nursery Pond, 

(b) ShoLuing the l eng th of the Common Carp, Cy g r i n us 

ca rp i0 comrnunia L, a f t e r s i x months of s tock ing t 

(c) Shoujing the weight of the Common Carp, Cyprinus 

carp,ib ĉ qmm_uni8| L, a f t e r s i x months of s tock ing , 



PLATE XV 

— > = - , \ 



PLATE - XUI 

Showing ths maximum size attained 

after one year of rearing experiment 

in Pucca Nursery Pond, 



PLATE XVI 



FIG. 8 

Histogram shou/ing tha maximum and minimum 

weight of the fish along aiith the amount of 

supplementary food given par month during 

the rearing of Fingerlings to Table size 

fish of Common carp, Cy;pr̂ irtus carpio cqm̂ m̂ uni'̂  L, 
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FIG. 9 

Graph shoiuing the maximum and minimum weight 

of Common Carp, Cyprinus carping cgmmuni.ŝ  L. 

during the rearing of Fingarlings to Table 

sizp fish at Fish Dale Farm, Shillong. 
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TABLE-'XUm:Showing the details of the amount of Supplementary 
Feed given per month during the rearing of Fingar-
lings to Table size fish of the Common carp, 
Cyprinua carpio com'munis L» at Fish Dale farm, 
Snillong during the yekr 1977 - 1978. 

Amount of FoOd/Morith Total Amount 
™^^^ Rice Bran Oil Cake ('"̂ica bran and Oil Caka) 

(gm.) (gm.) 

December 

3anuary 

February 

March 

April 

May 

3une 

July 

August 

September 

October 

November 

T O T A L 

3,000 

6,000 

9,000 

9,000 

12,000 

15,000 

18,000 

24,000 

24,000 

30,000 

36,000 

40,000 

2,26,000 

= 4,52, 

3,000 

6,000 

9,000 

9,000 

12,000 

15,000 

18,000 

24,000 

24,000 

30,000 

36,000 

40,000 

2,26,000 

,000 gm or 452 kg. 

6,000 

12,000 

18,000 

18,000 

24,000 

30,000 

36,000 

48,000 

48,000 

60,000 

72,000 

80,000 

4,52,000 



TABLE-XIX: Shoiuing the Monthly sampling of F i sh , Cyprinua 
ca rp i o communis L, conducted at Fish Dale fa rm, 
Sh i l l ong dur ing the year 1977 - 1978, 

-.——-.—»--.»-,Y ——„-,——.—-.-,—^—.-.«—«- - » — — « — . 
M 4.U J w I Minimum Size | Maximum Size 
riontn and Year * — ~ - — - — — » — — - — — — - — — * > - — — — — • — — — — • — • — — — 

Length (cm) Weight (gm) Longth (cm) Weight (gm) 

NOV. 1977 6.0 5.0 16.0 50.0 

DEC. 1977 8.5 18.0 17.5 85.0-95.0 

DAN, 1978 10.0 24.0 18.5 105.0-150,0 

FEB. 1978 12.0 30.0 20.0 165.0-200.0 

MAR. 1978 10.5 35.0-40.0 28.0 350.0-365.0 

APR. 1978 13.0 45.0-55.0 29.5 390.0-405.0 

MAY 1978 14.5 50.0-80.0 30.0 330.0-345.0 

OUN. 1978 4.0 1.0 30.0 340.0-370.0 

JUL. 1978 5.0 4.0 31.5 400.0-415.0 

AUG. 1978 6.5 8.0 32.5 400.0-465.0 

SEP. 1978 9,5 25.0 34.0 490,0-510.0 

OCT. 1978 13.0 30.0-40.0 36.0 525.0-535.0 

NOW. 1978 15.0 65.0 37.0 565,0-585.0 
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could be attributed to the loss of weight in May due to the 

breeding and spawning of the fish following the tremendous dev­

elopment of the gonads in April, since some of them reached 

maturity. Again it was seen that at the farm pond at Fish Dale, 

Shillong, the average annual water temperature ranging between 

11.D to 24.5°C probably provided the necessary conditions for 

the fingerlings to mature in the second year as these belonged 

to the previous year brood of 1976, It was further confirmed 

that in Dune 1978, a recruitment of sraall carp fry ranging bet­

ween 3,0 to 3,5 cm in length and 0,6 to 1.0 gm in weight were 

also recorded along with the regular monthly sampling of fish. 

It is thus seen that the voluntary breeding of the stocked fish 

with the resultant fry have also contributed towards the fish 

biomass and in turn to the total production, 

(vii) PpJ,sical^J^ctpji3^J3f^ ^tjne^^PiJpPAA4JASXyiJIHPA -•" 

Jejnpepatura^ : 

The temperature recorded in this pond for the period Nov­

ember 1977 to November 1978 ranged between 10-24,5°C as shown 

in Fig. 10, Low temperatures were noted in December, January, 

February and March which ranged between 10-16"C and the lowest 

observed in January and February with 11 and 10°C, The highest 

temperature was seen in September with 24,5°C. The trend of 

temperature fluctuation in this pond shpwed that from April to 

3une there was a steady rise in water temperature for the rest 

of the study period till November 1978 when it dropped to 16°C. 

(viii) Chê mijja.\ /.a^t"JA Pf. .^PP. PPPPA /lM.̂ Â -yJC P-°Pp. '" 
EH : 

In this pond the pH was always in the acidic range and 
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Varied between the minimum of 6.3 to the maximum of 6.9 through­

out the annual cycle. Even the trend of fluctuation of pH val­

ues uiere not significant as most of the year it ranged betujeen 

6.4 to 6,6 during the experimental period (Tig, 10 ) . 

The conductivity values recorded during the 12-month 

period of the present growth experiment ranged between 33.60-

66.15 umhos/cm (Fig. "̂  0 ) . The lowest values were observed in 

November 1977 with 33.60 umhos/cm while the highest value was 

in December with 66.15 umhos/cm. From January to November 1978, 

the conductivity values were almost constant around 57.75 Umhos/ 

cm though slight fluctuations were observed in April and August 

1978 with 53.55 and 54.60 umhos/cm respectively. 

Dijs.s.oly ed_ pxy^qep^ J 

The amount of dissolved oxygen varied between 8.4 to 14.0 

mg/l during the 12-months study period. As seen in Fig. H , the 

oxygen values usually ranged between 8.8 to 10,4 mg/l for a 

greater part of the year, though the maximum values were recor­

ded in November 1977 while the minimum was in December 1977 and 

January 1978. 

Fre ê  _Ca.r_b_o_n-.dio xid e : 

The free carbondioxide was observed to be present through­

out the period of study (Fig. 11 ) . and fluctuated between 2.0 

to 6.0 mg/l. The minimum value was recorded in December, Jan­

uary and February whereas the maxima were in July, August and 

September, the values during the rest of the months being 4.0 

mg/l. 

http://_Ca.r_b_o_n-.dio


FIG. 10 

Graph shoujing the suaaonal fluctuation of 

physical parameters (air and water temperature, 

pH and conductivity) during the rearing of Fin-

gerlings to Table size fish of Common Carp, 

Cyprinus carpio communi^s L. at Fish Dale Farm, 

Shillong. 



FfG.10 



FIG. 11 

Graph ahoLuing the seasonal fluctuation of physi-

Gochemical paramatBra (free carbon-dioxidej disa-

olvad oxygen and total alkalinity) during th9 

rearing of Fingerlings to Table size fish of Common 

Carp, Cyprinus carpio con'muni's L« at Fish Dais Farmt 
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The total alkalinity rscorded in the present study ranged 

between 20.0 to 44.0 mg/l with the maximum value observed in 

November and the lowest in December 1977 (Fig. 11 ). Again in 

January 1978 the value rose to 42.0 mg/l only to drop in Feb­

ruary to 23»0o From Rarch onwards till August the values narrow­

ly fluctuated ranging between 36,0 to 40,0 mg/l. However there 

Was a drop in September to 30.0 mg/l and finally to 24.0 mg/l 

in November 1978. 

P]T0̂ 3p̂ hate_ : 

The inorganic phosphate content and its annual fluctua­

tion in the pond are shown in Fig, 12. As will be seen the pond 

Water contained very low amount of this macronutrisnt, the max­

imum being only 0,14 mg/l and the minimum 0.01 mg/l. The high­

est Values were recorded in November 1977 till February 1978. 

During April a drop occurred to reach a minimum of 0.01 mg/l, 

while from May onwards till November the phosphato content 

ranged between 0.04 to 0,08 mg/l with slight fluctuations 

between them. 

Nvbr̂ ate. ; 

The nitrate content in this pond during the experimental 

period (November 1977 to November 1978) is presented in Fig.12. 

It has been shown that the pond water had low nitrate content 

ranging between 0.01 to 0.07 mg/l with the maximum recorded in 

November 1977 and the lowest in June 1978, A trend of steady 

drop in nitrate content was observed in the following months 

and mostly ranged around the value of 0,03 mg/l. 



FIG. 12 

Graph showing the seasonal fluctuation in dissolved 

phosphate, nitrate and silicate during the rearing 

of Fingerlings to Table size fish of Common Carp, 

Cyprinus carpio com^munis L, at Fish Dale Farm, 

Shilling. 



FIG.12 

• 1© 

i OS] 

2 '10 

OS 

00 

. " - - - . 

^». "• 

•10 t 
m 

"41 M 
3 

N 

1077 



90 

Silicate : 

The amount of silicate present in this pond water ranged 

betiueen 0.02 to 0,12 mg/l a-s shown in Fig, 12, The highest value 

ujas recorded in February and the minimum in rJovember 1978. 

Throughout the 12-month period of study the silicate content was 

more or less steady fluctuating within a range of 0.06 mg/l, 

(ix) Sioloqical factors of the Pucca, riursary Pond t -

The seasonal fluctuations of phytoplankton and zooplankton 

ware analysed at only the major subdivision levels. Though spe­

cific determinations of the different organisms have been made 

wherever possible, it was thought that the importance of the 

major group would suffice rather than either their or specific 

variations. In any case the genera are outlined below for the 

knowledge of their presonce and have not been presented either 

graphically or in a tabular form except under major groups 

(Table-XX }. 

Phytoplankton °, 

The phytoplankton organisms collected from this pond bel­

onged to the five major groups, Euglenophyceae, Chlorophyceae, 

Chrysophyceae, Bacillariophyceae and Cyanophyceae (Table-XX ). 

Euglenophyceae was represented by only a single genus Euqlena|. 

Chlorophyceae or green algae recorded were Dictyosp^haerium^, 

Pediastrum« Zy;qnema, Spiroqyra. Coel'aspha'erium, Scenedesmus, 

Pa'ndqrina. l-Jestella, Peridinium, Cosmarium,s Urone.mja, Staurastru'm. 

Haematococc'us;, Hqrm_idium, Eudorina; while Chrysophyceae included 

Chrysqcoccus. Botrypcoccusa Dinobryon'. The group Bacillariophyceae 
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u;as r ep resen ted by Naviculag Tabel la r i ;a i Am;pho.ra', Synendrai 

Diploneisa Nitzchi;a« Meridiod, Cal;qnei3 and Rhopalodinat while 

Anab'aenat Merismopedia, Sp i ' ru l l Jna . Gleocapsaj Aphanocapsa. 

03ci l l .a ' tor ia formed p a r t of the group Cyanophyceae, 

( i ) Euqlanophvcoan : 

As mentioned above, EJuĉ lena ap. was the only genera 

dominating throughout the study period, though they were present 

in a very restricted number in oomparison with the other major 

groups (rig. 13 )• It was found to be present between the months 

of March and December, both months inclusive and totally absent 

during January and February. This group ranged from about 1.61?» 

(180 units/litre) to about 17.9^ (2,960 units/litre) of the 

total plankton throughout the study period. From March onwards 

it recorded to a steady increase to maximise in the month of 

May and thereafter fell slowly with minor fluctuations to become 

minimum in December. 

Chl,orophyc|ê e' : 

The group Chlqrophv;ceae recorded a minimum relative per­

centage of 6,44^ in the month of Dune and a maximum of 37.04^ 

in the month of February. However, throughout the annual cycle 

of investigation it was seen that the actual numbers present did 

not tally with the petcentage, as the maximum number were recor­

ded in the month of March when the percentage was 27.83^ and in 

the month of February it was only 1,600 cells/litre and also 

though 29.79/a was the relative percentage in January, the cells 

actually count was only 1,450 which is about 200 cells more 

than the minimum recorded (Table-XX ). 
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Chrys^ophyceaa, : 

This group was the least abundant of all the phytoplankton 

groups recorded. Moreouer, they were found only in the month of 

February, March, April and Flay and mere absent during the rema­

ining period of investigations. A similar phenomenon as seen in 

the group Chlorophyceae was also observed here in that, though 

the maximum cell count occurred in the month of May, the rela­

tive percentage of importance of nearly 3.70̂ 3 was recorded in 

February when the cells were BQ counts less than the maximum 

recorded. 

Bacillariophvceae : 

The organisms under this group was present throughout the 

study period and also formed a major part of the total plankton. 

The maximum occurrence of these was seen in the month of Novem­

ber and Decembar, though the numbers were more in the farmer 

than in the latter, with the percentage difference being about 

3% increase in the latter. Similarly though the minimum count 

was seen in February, yet they formed the least relative abun­

dance among the total plankton in the month of Duly (Table-XX ). 

Cya;nophy;ceae : 

In this group, both the actual counts and their relative 

percentages did tally at least for the minimum and maximum re­

corded. This ujas observed as maximum during the month of January 

and minimum during Dune, which rose rapidly in Duly and with 

minor oscillations around that for the subsequent months, rose 

to maximum in January. Thereafter, it fell drastically to ebb 

reasonably on April to fall in the next two months to minimum. 



Zooplankton : -

Protozoa : 

The major genera enccuntered under this group of fauna 

ujere- Arcella sp, Centrop.yxis sp, Diff̂ ûqiâ  sp. The maximum 

recorded as a group was seen in the month of l̂ ay, though the 

maximum relative abundance in percentage was observed in July, 

Similarly, their least occurrence was in January and yet formed 

nearly 30/̂  of the total plankton, when in the month of December, 

with nearly 100 more numbers they formed only 13.80^ of the 

total plankton 

Rdt'ifera : 

Br'a'cNionusa K'eratella and Lecane sp. were the major genera 

observed under the group Rortifera. It occurred throughout the 

study period and increased steadily from the month of January 

onwards till they reached their maximum peak in May and slowly 

decreased thereafter till November when they were recorded the 

least. A small but a significant rise was seen in the month of 

December 

Cladocera : 

The important cladocera species and genera encounting 

during the present investigation were ; Chydorus sp, Scaphqle-

beris kinqi, A'lqna; sp, Bqsmina lonqirostrls, Dap;hnia sp, Mqina^ 

rnficr|ura and gifijocephalu,s exspingsus. The group Cladocera was 

seen to rise significantly in the month of March and continued 

a steady increase till they reached a maximum in May. Thereafter 

their number decreased in a slow but steady fashion till November 



FIG. 13 

Graph shouing the relative porcent abundance 

of different groups of Phytoplankton and Zoo-

plankton in the rearing of Fingerlings to Table 

size fish of Cyprinus ĉa.rj3̂îq co;mmunî s L, at 

Fish Dale Farm, Shillong. 
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TABLE XX : Shoiuing the groupwise seasonal abundance of different 
Phytoplankton and Zooplankton in the rearing of Fin-
gerlings to Table size fish of Cy'prinus carpio 
communis L, at Fish Dale farm, Shillong expressed as 
numbers per litre (Figure in parenthesis denote 
percentage value). 

(i) Phytoplankton : 

Month & 
Year 

DEC. 
1977 

3AN, 
1978 

FEB. 
1978 

RAR. 
1978 

APR. 
1978 

MAY 
1978 

auN. 
1978 

3UL. 
1978 

AUG. 
1978 

SEP. 
1978 

OCT. 
1978 

(\IQl/. 
1978 

Euglenophy-
ceaa 

180 
(1.61) 

mm 

*• 

1050 
(8.39) 

1575 
(11.02) 

2960 
(17.96) 

2150 
(11.02) 

1450 
(11.49) 

1825 
(12.62) 

1550 
(10.63) 

1250 
(10.38) 

650 
(4.46) 

Chlorophy-
ceae 

1560 
(13.96) 

1450 
(29,79) 

1600 
(37.04) 

3480 
(27.83) 

1880 
(13.15) 

1600 
(9,70) 

1256 
(6.44) 

1581 
(12.53) 

1875 
(12.96) 

1425 
(9,72) 

1150 
(9.56) 

1925 
(13.22) 

Chryaophy-
ceae 

«• 

«• 

160 
(3,70) 

80 
(0.64) 

80 
(0.56 

240 
(1.46) 

-

«M 

Ml 

M 

mm 

mm 

Baclllario- Cyanophy-
phyceae ceae 

7040 
(63.04) 

1120 
(23,01) 

560 
(12,96) 

1200 
(9.60) 

2400 
(16,80) 

1560 
(9,46) 

7120 
(36,48) 

1040 
(8.24) 

3580 
(24.75) 

5040 
(34,56) 

6115 
(50.81 ) 

8780 
(60,31) 

720 
(6.45) 

800 
(16,44) 

321 
(7.44) 

180 
(1.44) 

400 
(2.80) 

180 
(1.09) 

150 
(0.77) 

400 
(3.17) 

300 
(2.07) 

500 
(3.43) 

350 
(2.90) 

450 
(3.09) 

P.T.O. 



( i j f ) Zooplankton : 

nonth & 
Year 

DEC. 
1977 

JAM. 
1978 

FEB. 
1978 

MAR. 
1978 

APR. 
1978 

MAY 
1978 

3UN. 
1978 

3UL. 
1978 

AUG. 
1978 

SEP. 
1978 

OCT. 
1978 

MOU. 
1978 

Protozoa Rotifsra CJ 

1550 
(13.88) 1 

1425 
(29.28) 

1571 
(36.37) { 

5870 
(46.94) ( 

6975 
(48.80) ( 

8715 
(52.86) { 

8155 
(41.79) ( 

7720 
(61.17) ( 

6590 
(45.55) ( 

5815 
(39.87) ( 

3000 
(24.93) ( 

2600 
(17.86) ( 

37 
:0.33) < 

14 
[0.29) 

21 
[0.48) ( 

80 
[0.64) ( 

133 
[0.93) ( 

168 
[1.02) { 

79 
[0.40) { 

64 
.0.51) ( 

56 
[0.39) ( 

49 
'0.34) ( 

25 
0.21) ( 

10 
[0,07) ( 

.adocera Copepoda Ostracoda 

60 
[0.54) < 

42 
[0.86) 

53 
[1.23) ( 

475 
[3.79) ( 

650 
[4.55) ( 

880 
[5.34) < 

500 
[2.56) ( 

315 
2.49) ( 

211 
[1.46) ( 

160 
1.09) ( 

100 
0.83) ( 

75 
.0.51) ( 

5 
[0.04) 

8 
[0.16) 

22 
[0.50) ( 

50 
'0.40) ( 

85 
[0.59) ( 

[0.36) ( 

45 
[0.23) \ 

15 
0.12) ( 

15 
'0.10) ( 

18 
0.13) ( 

5 
0.04) ( 

12 
,0.08) ( 

15 
[0.13) 

8 
[0.16) 

12 
[0.28) 

40 
[0.32) 

115 
[0,80) 

125 
[0,76) 

60 
[0,30) 

35 
[0.28) 

15 
[0.^0) 

25 
'0.17) 

40 
[0,33) 

55 
[0,38) 
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Ostracoda ; 

Only the genus Cypiri.a was encountered in the Ostracod 

group. Like Cladocera, this group Ostracoda had nearly the same 

number in December and February and recording the least in Jan­

uary. HowBUer, unlike Cladocera, though they rose from March to 

reach the peak in May, yet they fell steadily only till August 

and thereafter steadily increased till NovemberrCFig. 13). 

Cope pod a : 

Cyolops, Diaotomus, Calonoid and Harpactocoid sp species 

were the dominant genera of this group. The maximum recorded for 

this group was observed in the month of April while they reached 

their minimum during the months of December and also in October. 

The fluctuation of their numbers showed a steady increase from 

December till April to fall thereafter till October with a very 

small peak in November.. (Fig, 13). 

(x) Rearing of fingerlings of the Common Carp, Cyprirtua 
Carpio c.ommu|nis L, to Table size fish in an enclosed 
stretch of a feeder stream, 'Ka Wah Dienglieng'. 

In the second year of 1978-79 of the same physical facili­

ties, the rearing experiments was carried out in one of the 

enclosed stretched of a feeder stream, Ka Wah Dienglieng at Fish 

Dale farm, Shillong. The data gathered ware more or less of con­

firmatory nature and hence deal only with the growth rate of fish, 

The fingerlings used, ranged between 12.0-15.0 cm in 

length and 30.0-50.0 gm in weight (Table-XXI ). Out of the 200 

fingerlings stocked, 138 survived and grow ranging between 21.5 

to 33.0 cm long and 165.0 to 440.0 gm in weight (Fig.14). The 

total fish harvested were 40,170 gm/200 sq m estimating a pro­

duction of about 2,010 kg/ha/yr. 



FIG. 14 

Graph shoLuing the maximum and minimum (length 

and Lueight) of Common Carp, Cŷ grlnjus carpip 

cqm̂ m̂ unis L. during the rearing of Fingerlings 

to Table size fish in an enclosed stretch of a 

feeder stream, Ka Wah Oienglieng at Fish Dale 

Farm, Shillong. 
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TABLE XXI ° Shoeing the monthly sampling of fish 
Cypri^nus carp_î q cgmmunis L. conducted 
in a Feeder Stream' 'Ka Wah Dienglieng' 
at Fish Dale farm, Shillong during the 
year 1978 to 1979, 

« ^ — — - - - . . - . - - . — . « — . — ~ i - - . ^ - - _ i — — — . y ^ - . - . — - — « — — . - — — — . - - — -

riinimum Size i Maximum Size 
Month and —-— — * •*• — — — — — — 

Year Length (cm) Weight (gm) Length (cm) Weight (gm) 

DEC. 1978 1 2 . 0 3 0 . 0 1 5 . 0 50 .0 

DA^J. 1979 1 3 . 0 4 0 . 0 1 5 . 5 65 .0 

FEB. 1979 14 .5 5 0 . 0 16 .5 6 5 . 0 - 8 0 . 0 

MAR. 1979 1 5 . 5 6 0 . 0 1 7 . 5 9 5 . 0 - 1 0 5 . 0 

APR. 1979 16 .0 8 0 . 0 1 8 . 5 1 3 0 . 0 - 1 5 5 . 0 

MAY 1979 1 7 . 0 1 0 0 . 0 20 .5 1 7 5 . 0 - 2 1 5 . 0 

3UN. 1979 1 8 . 0 115 .0 23 .0 1 9 0 , 0 - 2 6 0 . 0 

3UL. 1979 1 8 . 5 1 3 0 . 0 2 5 . 0 2 8 0 . 0 - 3 0 5 . 0 

AUG. 1979 1 9 . 0 140 .0 2 7 . 5 3 3 0 . 0 - 3 4 5 . 0 

SEP. 1979 1 9 . 5 1 5 0 . 0 2 9 . 0 3 6 0 . 0 - 3 8 0 . 0 

OCT. 1979 20 ,0 1 5 5 . 0 3 1 . 0 3 9 5 . 0 - 4 1 5 . 0 

NQU. 1979 20 .5 1 6 0 . 0 3 2 . 0 4 0 0 . 0 - 4 2 5 . 0 

DEC. 1979 21 .5 1 6 5 . 0 3 3 . 0 4 1 0 . 0 - 4 4 0 , 0 



DISCUSSION 
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DISCUSSION 

Fish culture as a cor„rnercial enterprise in the Indo" 

Pacific region owes its inception to the Chinese and even today 

the fish culture practices folloujed in many of the countries 

of the region were either adopted from the Chinese or inspired 

by them. The earliest clear record in Chinese literature is 

said to be the classic of fish culture, believed to have been 

written by Fanlai in 475 B.C. With the experience gained 

through generations and with infinite patient and attention to 

details, the Chinese have brought fish culture to a very high 

level of development. Even those emigrant from China to Hala/a, 

Formosa, Indonesia and Thailand carried with them this tradi­

tional knowledge of Carp culture and established the industries 

in those countries. They took Carp fry from China every year 

and reared them and encouraged the local people to take up fish 

culture (Lin, 1940). 

The origin of fish culture in India is largely unknown 

though the eastern Indian States of Bihar, West Bengal and 

Orissa have extensively practised pisciculture for a long time 

and on a large scale. During later years however, the culture 

of sport fishes in altitudinal lakes and streams were introdu­

ced with the ushering in of the British rule. 

The Common carp which probably had its origin from 

Chinese rivers was later exported to several countries all over 

the world and at present its culture has achieved a very high 

degree of perfection (3hingran, 1975). The culture of more 

than one species in the same pond with a view to utilize all 
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available food resources appear to have been first developed in 

China. Even though fish farming has been in existence for seve­

ral centuries, a sound scientific approach of the method emplo­

yed had changed fish culture from its empirical status to that 

of a scientifically managed industry (Mora and Pillay, 1962). 

The Common carp, Cyjprinu^ caTpip_ is a highly domesticated 

pond breeding fish novu having a ujorld uiide distribution. It is 

Luidely cultured alone as well as a compatable species in multi-

species culture owing to its fast growth, hardy nature, omnivo­

rous habit and its readiness to accept supplementary feeds. 

Though Common carp is known to breed naturally in confined 

waters it could also be artificially induced to broed. The eggs 

of Common carp are adhesive in nature and hence in the absence 

of suitable egg collectors, get deposited at the pond bottom 

where they usually disintegrate and or are predated upon, 

resulting in a low fry yield. Extensive data are available on 

the various cultural aspects of the Common carp even since this 

species had been used as a culturable species as reviewed by 

workers in different parts of the world, such as for India 

(Alikunhi and Chaudhuri, 1959j Alikunhi, 1966) for Indo-Pacific 

region (Hora and Pillay, 1962) and for Near East and Europe 

(Sarig, 1966), Interestingly enough, these investigations have 

highlighted the differences in fecundity, growth and mortality 

rates and production, probably influenced both by localised 

geographical habitat variations and the racial characteristics 

of a given stock. It is with this background in view, the pre­

sent investigations were taken up on the Common carp since this 
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ujas the only species which had been used for pond culture in 

this hill State and needed a detailed regional study. 

The results obtained during the present investigations on 

the entire operation of breeding and rearing of Common carp are 

discussed. Common carp naturally breeds in confined waters and 

spawning occurs in shallow marginal and weed infested areas. 

The diverse breeding techniques employed on Common carp have 

been described in detail by Schaperclaus (1933), Hofstede and 
a 

Ardiwinata (1952), Sâ nin (1955), Mora and Pillay (1962), 

Alikunhi (1966), Sarig (1966), Jhingran (1975 and 1977) and 

3hingran and Sehgal (1978). 

Since raising of an adequate number of healthy brood fish 

is the first essential step for successful fish breeding, broo­

ders were segregated into the males and females and were reared 

in separate ponds prior to the proposed breeding season. For 

proper gonadal development the brooders were "^e^reA and regularly 

fed with a mixture of mustard oil cake and rice bran in 1:1 

ratio at 2-3/̂  of the total body weight. Usually for a breeding 

experiment a set of one female and three males are introduced 

in the breeding hapa, 

A good deal of practical experience is required by the 

fish culturists in the choice of breeders. The criteria employed 

in the present study relate to body form, fecundity and age. 

Thus the fully mature females were chosen on the basis of 

almost rounded, soft and bulging abdomen and vent slightly 

projecting like a small papilla with a median slit. Only those > 

males were selected having a bulging and soft abdomen with 



98 

tubercles on the pectoral fin and ujith rough scale on the dorsal 

body surface and freely releasing milt I'jhen the abdomen is 

pressed. Though the present criteria follo'jjed for the selection 

of brooder is similar to that of Lin (195D) for the females, 

the males in the present study had the additional feature of 

roughened scales on the dorsal body surface u/hich enabled to 

distinguish them more easily. In rest of the characters inclu­

ding the presence tubercles in the fins, the males of the pre­

sent stock resembled those reported earlier (Lin, 1950° 

Alikunhi, 1966). 

The attainment of maturity in Common carp depends on the 

prevailing climatic conditions under which it Is grown. The 

size and age at first maturity of Common carp obtained under 

the present climatic conditions and an altitude of 1,550 m has 

been compared with data from different countries of the world 

as shown in Table-XXIII, It is seen that in Fish Dale farm, 

Shillong, the Common carp matures within the second year at an 

average annual water temperature ranging between 11 °C to 24.5°C. 

Comparablp) results for the other regions of India are the 

attainment of maturity within six months of hatching in the 

plains, while in the other Indian upland lakes it takes almost 

a year to mature (Ohingran, 1977) although reports are in rec­

ord of males and females in cold water region of India even 

extending upto 2-3 years and 3-4 years of age respectively 

(Jhingran and Sehgal, 1978). 

In the present experiments two year old female brooders 

ranging in size of 250 to 650 gm and males ranging between 220 
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to 765 gm luare used luhich gave satisfactory results. The size 

and age of brooders of Common carp used in breeding experiments 

from different parts of India and elsetuhere are shown in Tabie-

XXTU: . It will be seen that the size of brooders employed for the 

present study are the smallest among those, though the breeding 

experiment always yielded positive results. From the present 

breeding experiments it has been shouin that small si2ed brood­

ers are not only easy to handle but are obsurvsd to be more 

functional and active during breeding in contrast to the slugg­

ishness of larger brooders as seen from experiments conducted 

by the local state fishery workers. 

Based on the results of the present experiments, the 

fecundity of Common carp at Fish Dale farm, Shillong, ranges 

betaieen 61,052 to 90,000 eggs per kilogram body weight which 

shows a relatively low fecundity rate as compared to that achis' 

ved in the plains of India with 1,60,000 to 2,16,000 as repor­

ted by Day (1978). Fecundity data from other parts of the World 

presented in Tabla-XXTi for purpose of comparison also lend evi­

dence to the fact that the fecundity rate of the present in­

vestigations are still lower than other reports. However, when 

a comparison is mads of fecundity in relation to absolute 

weight of the fish, it is seen that the number of eggs spawned 

by the brooders at Fish Dale, yielded more, where females 

weighing 250 gm produced 90,000 eggs/kgi 310 gm - 88,710 eggs/ 

kg, $26 gm - 85,647 eggs/kg, 510 gm - 89,510 eggs/kg, 520 gm -

61,052 egga/kg and 650 gm - 69,230 eggs/kg as compared to the 

report of a 58-290 gm fish producing 6,360 - 25,942 eggs and 

fish of 309 to 799 gm producing 46,648 to 60,720 eggs from 

the plains of India (Alikunhi, 1966). 



TABLE XXIf : Showing the fecundity in turms of abaoluto 
(a) weight of the Common Carp (dv;pjri|nus carpio 

communis L,) in India. 

Place Length 
(cm,) 

Total weight 
(gm.) Nos. of oggs Source 

Plains of 
India 

It 

Tt 

II 

II 

Himachal 
Pradesh 

Fieghalaya 
Fish Dale , 
Shi l long 

15.0«25.0 

25 .0 -35 .0 

35 .0 -45 .0 

45 .0 -55 .0 

55 .0 -65 .0 

Over 65.0 

44 .0 -43 .0 

34 .0 -45 ,5 

58-290 

309-795 

817-2043 

2143-3632 

2902-7600 

13629 

765-1100 

580-930 

250-650 

6360-25942 

46648-60720 

120448-146328 

281790-551580 

776020-1748000 

2045552 

172000 

123000 

22500-45000 

Al ikunhi , 
1966 

H 

!l 

tl 

II 

tl 

3hingran & 
3ehgal,197e 

Present 
Study 

TABLE XXTl (b) ; Showing the growth of Common Carp (Cyprinus 
carpio communis L.) in various countries. 

Country 
Weight (gm.) at the end of 

1st Year 2nd Year 3rd Year 4th Year Source 

CHIMA 

flALAYSIA 
THAILAND 
INDONESIA 
USSR 

EUROPE 
ENGLAND 

ISRAEL 
INDIA 

300 

400 

900 

800 

1500 

600-800 1200-1900 2000-3500 
35-50 350-500 1250-1500 
15 200 600 

500-700 ( in 90 to 120 days) 
600-1000 1500-2000 

65-585 

rieghalaya 
i ) F i s h Dale 

Shi l long 
ii)Kyrdem ^^I^^^^Q^^^^ 

Fish Farm 

2100 

2500 
1300 

Al ikunhi , 
1966 

tt 

» 

It 

Sarig,1966 
3hingran,1977 

Present 
Study 

It 
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Spaiuning of fishes in general are influenced by many 

extrinsic and intrinsic factors and the Common carp is no 

exception to this. A reuieuj of literature on this fish shoujs 

that the spawning season differs from place to place. Thus the 

spawning season in open running waters appears to be in early 

spring in tropical climates at the beginning of rainy season, 

with the flooding of river margins, whereas cultivated Carps 

are known to spawn in December in Canton, in Hongkong in Jan­

uary, in the Yang-tze Region of China from April to Dune and 

from April to May in 3apan (Hora and Pillay, 1962). 

In'the present experiments conducted from 1977 to 1979 

on the Common carp, it is seen that during all the three years 

spawning took place from late March to May with the optimum 

reached during April with the rising of ambient temperature. 

While this appears to be the major spawning period of Common 

carp at this altitude and latitude, during all the three years, 

a second spawning season was always observed in August-Septem­

ber, though less intense, the brooders being of smaller size. 

It is reported that Common carp could spawn throughout the 

year in tropical climate, though with two peak breeding periods, 

ona lasting from mid January to March and the other during Duly 

and August (Singh, 1968; Ghingran, 1977). In the hilly regions 

this fish is known to spawn during March and April in Himachal 

Pradesh, luheroa 3 in the month of May to Dune in Dammu & Kashmir 

(altitude 1585m) (Dhingran and Sehgal, 1978). Thus the present 

findings of a biannual breeding pattern probably reflect the 

subtropical condition of the Shillong area with a climate some­

what intermediate between hot plains and truely cold water 

habits of India. 
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A detailed review on the spawning of Common carp in var­

ious countries under different climatic conditions has been 

given oy Alikunhi (1966) and thus the favourable temperature 

ranges are IS-IB^C for Europe; 17-19°C for USSR; 12-30°C for 

Oapan; 19-3n°C for Indonesia; 26-29°C for Thailand; 18-35°C 

for the Indian Plains; 23-30°C for Israel and 20-25°C for 

Southern America, In the present experiments conducted at Fish 

Dale farm, Shillong where the annual water temperature ranges 

between 11 to 24,5°C, spawning occurred during March and May, 

with the rise of the water temperature. There were also instan­

ces when even in late Pebruar/ and early June spawning did take 

place though with poor results due to wide fluctuations of 

temperature caused by suddon hailstorm and rains during these 

months. It is noticed that the favourable temperature range for 

spawning at Shillong was between 16.5 to 20°C (March-May), with 

maximum fertilization brought about at 19-20°C, with the per­

centage of fertilization ranging between 75 to 85/2 (Table-ItoIU). 

When the present data on the temperature range for spawning was 

compared with earlier records from different parts of the world, 

it appears that though the Common carp is considered as an 

eurythermal species, effective spawning seems to occur only 

within a narrow temperature range, in spite of the fish survi­

ving in a much wider range of ambient temperature. 

The present breeding experiments have shown that spawning 

of Common carp occurs only during night and morning hours, as 

was also seen in the plains when the maximum spawnl^^^Ctoii^^S^ 

place, though some brooders did spawn during dayMpwrs also \* 

% 

(•««: 
l<^. 



TABLE XXIII : Shoiuing the size and age of firar maturi-cy or 
Common Carp (Cyprir̂ us' cavpip communi^ L.) 
under different climatic condi't'ions. 

Uater Tempi At first maturity 

Country during spa- Age Length Weight 
ujning (Years) (cm.) (gm.) 
season 
.J°S2 

Spaw­
ning 
season 

Source 

EUROPE 

USSR 

CHINA 

3APAN 

15;0-18:0 3.0-4.0 40;o-45.0 

17,0-19,0 2.0-5,0 

1500 May to Alikunhi, 
-2500 aune 1966 

April to 
May 

2.0-3.0 

12.0-30,0 0.2-0,3 30.0-3B.0 

INDONESIA 19.0-30.0 1.0-1.5 30.0-40.0 

THAILAND 26,0-29.0 1,0-1.5 

MALAYSIA - 1.0-1.5 

ISRAEL 23,0-30.0 1.0 

USA (SOUTH) 20.0-25.0 1.4 

500 
-900 

1000 
-2000 

April to 
June 

All Year 
round 

NEPAL 18,0-20.0 3,0-4.0 

INDIA :-

a) Plains 18.0-35,0 0,5 15,0*20,0 

b ) H i l l i 

1 ) KaahHiip 

2 ) Himaghal Pradesh 
i ) Dqoli 

Farm 

1,0 3 7 , 0 - 4 6 , 0 

2 , 4 

15 ,0 -26 .0 2 , 0 - 4 , 0 40,0^43,0 

2000 
•5000 

80 
•170 

908 
.1360 

March t o 
August 

March t o 
Dune 

March Woynaro-
onu/ard v i c h , 1 9 7 5 

A l l Year A l i k u n h i , 
round 1966 

3une J h i n g r a n & 
3ehgal,1978 

i i ) Kangra 1 9 , 7 - 2 2 , 7 2 , 0 - 4 . 0 3 4 , 0 - 4 5 , 5 

3 ) Meghalaya 
i ) F i sh D a l e . , rz or> n on 2 2 . 0 - 3 7 . 0 

o t , - ; i i „ r , ^ 1 0 . P - / Z . U Z . U 
S n i l l o n g 

1 7 . 5 - 2 0 . 0 

76 5 
-1100 

580 
-930 

250 
-650 

85 
-165 

March to 
A p r i l 

ti 
ti 

March t o P resen t 
May Study 
August to * 
September 
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(Dey, 1978). Such definite periodicity of spawning was probably 

related to the sustained critical temperature as sudden change 

of temperature caused by wind, heavy showers or cloudy weather 

was always found to interfere with the spawning process and 

subsequent fertilization of eggs. 

As mentioned earlier, the fertilized eggs could always 

be distinguished by their pale dirty yellow colour and less 

conspicuous nature as compared to unfertilized ones. In the 

breeding experiment conducted in 1977 the average size of an 

egg ranged between 1.4-1.8 mm in diameter and 0.0020 gm in 

weight contributing to about 500 number of eggs per gram. In 

the first experiment during 1978, the egg size ranged between 

1.2-2.0 mm in diameter and 0.0024 gm in weight with about 415 

number of eggs/gm, while in the second experiment of the same 

year it ranged between 1.3-1.7 mm and 0.0020 gm in weight 

amounting to 500 eggs/gm. During 1979, of the three sets of 

experiments, the egg measurements were 1.2 to 1.8 mm and 0.0018 

gm forming 555 eggs/gm in the first. In the second experiment 

the values ranged between 1.5-1.8 mm with 0.0022 gm of weight 

and with 455 eggs/gm, whereas in the third set egg sizes ranged 

between 1.4-2.0 mm and 0,0024 gm each and amounting to 415 

eggs/gm. Thus it is seen that in the Common carp at Fish Dale 

from Shillong the total number of eggs/gm during the breeding 

experiments in all the three years remained more or less uni­

form with the mean range being 415-555 eggs/gm whereas in the 

Plains the total numbers released is calculated at about 700 

eggs per gram (Alikunhi et_ aj.̂  1966), In other upland lakes of 
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India 550 egga/gm is the average number given for mirror Carp 

and Scale carp (Jhingran and Sehgal, 1978). The latter report 

from cold water lakes of India agrees welx with the present 

findings. 

Subsequent to fertilization of tbe eggs, the weeds/arti-
along 

ficial egg collectors/with the attached eggs were transferred 

for incubation and hatching into the hatching hapa, at a den­

sity of approximately 40,000-60,000 eggs in a single hapa. It 

is of interest to note that the mean values for the three year 

period (l977-to 1979) of the incubation period varied from 3.5 

to 7.0 days which inversely correlated with the rise in ambient 

temperature. These incubation duration and temperature relatio­

nships are presented and compared with other available data in 

Tabla-\/l(bX It is quite evident from the Table that in Shillong 

Waters, the period of incubation is directly influenced by the 

temperature. Even when compared with the rest of the data, the 

present findings corroborate the earlier vuorks that incubation 

period is directly dependent upon temperature. Further, the 

apparently longer duration of incubation of the present study 

as compared to earlier data (at 18°, 20°, 22°, 25°C) is attri­

buted to the shorter duration of warmer hours in a diel cycle 

obtained at Shillong resulting in prolongation of the hatching 

of eggs. 

It was presented in the results that the weed as an egg 

collecting device usually underwent rotting and decay especia­

lly during the low temperature breeding experiments when the 
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incubation and hatching periods are naturally prolonged. Such 

decomposition of the weed enhances the growth and bloom of the 

fungi, particularly SajjcjojLê nj-̂ a. sp. which first infects the 

unfertilized eggs and later on spreads to the fertilized eggs 

thus interfering considerably ujith the hatching rate. Similar 

instances of spoilage of unfertilized and fertilized eggs by 

SaproJ^^^n?-^^ are reported by Waynarovich (1975) from P̂ Iepal 

waters and Suzuki (1963) who found that the production of bloom 

°^ .3ap.rja.le3.n_ia. in Japanese lake was at peak between 16 and 20°C 

and at a pH range of 4.0 to 6.0, It is coincident that more or 

less the same prevailing conditions with a temperature of 16°C 

and a pH range of 5.6 to 6.2 favoured Sapj:plB^ia_ infection at 

Fish Dale, Shillong. Another report pertinent to the present 

context is a similar attack of Sapj:pl.B^ia_ throughout the year 

in the hatchery at Windermere, England, causing considerable 

damage to the Trout eggs (Willoughby, 1969). 

The eggs of Common carp are known to be adhesive in 

nature and hence in culture practices suitable substrata for 

attachment of eggs are always provided. While in the Par East­

ern countries, artificial spawning nests made of vegetation 

fibre (Palm, Arejiga^ pJ-J]a^J called Kakaban are used, in Japan 

rafts made of vinyl leaves and in Europe, solid branches of 

briar that would not rot in the spawning pond are employed 

(Guenause,, 1923). In India, various materials viz., water plants 

^HyS^^UJr^.? îsJ-aSi" -'̂ -̂.RP-haŝS-y Eî c_c_h_o_r.n.ia.) or palm and coconut 

fibres are commonly used (Dey, 1973), In the present breeding 

experiments conducted at Shillong the materials used for egg 

http://3ap.rja.le3.n_ia
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collection were the aquatic plant, R^talla. PSJ'^iliPJ-fSJ-J-Ji^ coco­

nut fibre raft, wooden frame with curtain nylon net flap and 

aluminium wire frame with nylon net. Of the three years of 

investigations on the braeding of Common carp, R.otalla. was 

used for the first two years (1977 and 1978), whereas in 1979 

the above mentioned four different types of egg collectors 

were experimented upon in order to work out their relative 

efficiencies. 

It is seen from the results that the percentage attach­

ment of fertilized eggs in the breeding experiment of 1977 is 

805̂  with a total of 36,000 fertilized oggs with 22,400 hatch-

lings finally harvested, reflecting a hatching rate of 62.2/$. 

The remaining 37,8/o loss of fortilized egg during this incuba­

tion period is to be accounted for and mostly attributed to 

the bloom and attack of the fungus âjŷ oJL_ê nia_ on the eggs. 

Results for the year 1978 revealed that the percentage ferti­

lization is 55% with the total number of fertilized eggs to be 

17,460. This lower percentage of fertilization obtained for 

the second year needs to be explained. It is felt that while 

the bloom of Saproleqnia took its usual toll as in the previous 

year, the loss of eggs could also be attributed to the heavy 

shower and prevailing low temperature below 16°C during the 

incubation period. It was further seen that while conducting 

the breeding oxporiments in the second year, cold weather pre­

vailed during the breeding hours with low water temperature 

which probably reduced successful fertilization, as such sudden 

change of temperature caused by wind or heavy shower is known 
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to affect spawning and subsequent mortality of many of the 

fertilized eggs as reported from the studies on Common carp of 

the Indo-Pacific region (Hora and Pillay, 1962). Despitu the 

louj percentage of fertilization, the hatching rate was more or 

less similar to that of the previous year with 64.2/a and a loss 

of 35.8^ during incubation. Similar causative agencies are 

offered to explain the estimated loss of 46,3^ during incuba­

tion in the second experiment of the same year when the percen­

tage fertilization was 75/̂  with 16,875 fertilized eggs and the 

hatching rate being 53.7^ and the harvested spawn to be 9,055. 

During the third year of investigation in 1979, three 

sets of breeding experiments were conducted and the results are 

discussed. As mentioned before, during these experiments the 

efficiency of different egg collectors were also assessed. In 

the first experiment of 1979 the fertilized eggs obtained were 

23,375 with 85^ fertiliiation which are the average values for 

11 th3 egg collectors. However, the actual spawn collected 

re 17,875 indicating a 76.4/o of hatching rate. Apart from 

these breeding experiments the results of the relative effici­

ency of different egg collectors have shown that the most effi­

cient among these in terms of percentage attachment appear to 

be the coconut fibre raft with the maximum attachment rate of 

50̂ ,̂ compared to 25/o in R.oiajLla_, 15/o in the wooden frame nylon 

flap, while the aluminium wire frame nylon net yielded only 

10^ attachment. This shows that in terms of substrate suitabi­

lity the coconut fibre was 5 times more efficient than alumi­

nium frame, 3.5 times than the wooden frame and twice efficient 

a 

we 
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as the aquatic weed. It uuas also noted that the percentage of 

fertilized eggs attached to the different substratum u/ere 95̂ 3 

for Aluminium wire frame, 90% in ujooden frame, 85/o in the coco­

nut fibre raft and 75/2 in Rqt̂ alla.. In this context, it may be 

referred that Dhingran and Sehgal (1978) have summarised the 

data on the percentage of egg attachment and hatching rate in 

various materials. Thus the percentage of egg attachment was 

reported to be 84.7-96.0/O, while the hatching rate was 65.8-

85,9^. On the other hand in the pine needle kakaban the attach­

ment rate was found to be 62-80% against a hatching rate of 

45.0-63.0/2. These above data when compared with the present 

findings show that while the results for the present weed 

RgtaJLla- (percentage attachment 55~755^j hatching rate 53.7-76.4^ 

Was less efficient than lii/clriila.» ^^^ coconut fibre raft was 

found to be far superior in its efficiency with percentage 

attachment rate of 85-93/2 and a hatching rate of 76-88^, as 

compared to the kakabans. 

In the second experiment of the same year, the total 

number of fertilized eggs spawned were 25,480 of whioh 15,380 

hatchiings were harvested working out a hatching rate of 61.9^. 

In this series too, coconut fibre raft showed the maximum att­

achment with 55%oj followed by Rotalla and wood frame yielding 

20/2 each and that of Aluminium wire frame with 5/2 in that 

order. Once again in terms of substrate efficiency it was seen 

that the coconut fibre raft was 11 times efficient than Alumi­

nium wire frame and 2.5 times each as that of the aquatic weed 

and the wooden frame. The percentage of fertilized eggs 
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attqched to the different substrata luere 9G% in Aluminium wire 

frame, 93/2 in coconut fibre raft, 91% in wooden frame and 70^ 

in Rotall^. 

A similar kind of breeding experiment was repeated for 

the third time during 1979 although it was conducted in a Plas* 

tic pool. It was seen that the total percentage of fertiliza­

tion was 15% with a hatching rate of 81,8/^ giving a total 

harvest of 28,010 hatchlings. The egg attachment in coconut 

fibre raft was 60̂ !̂  with 90̂ 2 fertilized eggs, on the other hand 

the aquatic weed has 20/2 of attachment with 75̂ 3 fertilization. 

The wooden frame showed the attachment capacity of 1 5/T with 

tha -fertilized eggs forming 95/2 and the Aluminium frame showed 

only 5/2 attachment yet having 98^ fertilized eggs. Once again 

the coconut fibre raft proved to be the most efficient for the 

egg attachment, with 12 times more than that of the Aluminium 

wire frame, 4 times of the wooden frame and 3-fold increase as 

compar-ed to the aquatic waed .Rot̂ llâ . 

Thus the three sets of experiments conducted in 1979 

showed that the first experiment produced 76,4^ of spawns and 

hatchlings as the fungal infection was minimal during this 

period and was restricted mostly to the aquatic weed R̂ otajL.l_a, 

^^ ,5ap-,r,q.l9̂ nî â  infection was noticed at anytime on the rest 

of the egg collectors, which clearly indicates that the inert 

and non-living nature of the artificial substrata very much 

restrict the fungal growth, as these do not provide any form 

of organic leachate. These results are somewhat comparable to 
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the experiments in Europe luith solid branches of briar that 

would not rot during spawning (Guenau*^ 1923). In contrast to 

the first experiment, lower percentage of hatchlings and spawns 

amounting to only 61.9/a were obtained in the second experiment 

and these are attributed to S_ap̂ ra\ê ni.a. infection among the 

unfertilized eggs attached mostly to RjJt̂ alla although a minor 

infection was also present in the unfertilized eggs attached 

to the coconut fibre raft. Howeuer no infection occurs in the 

wooden frame and Aluminium wire frame. The infection of 

,Sag£ol_e§n_ia, on to the coconut fibre was likely to be due co 

the transfer of this fungus from the aquatic weed as during 

this experiment the incubation period was rather prolonged 

favouring the spread. In the third experiment of 1979, which 

was conducted in the Plastic pool the percentage of hatchlings 

and spawns was recorded to be 81,8/̂ , The high hatching rate 

may be attributed to the prevailing constant water tomperature 

in the Plastic pools as the confined nature of the environment 

excluded the extremes in most physical, chemical and biologi­

cal factors that will affect the hapa in nursory pond under 

open natural conditions. Consequently this system was also free 

of the fungal infection not even observed in the aquatic weed, 

though as shown earlier it was present throughout the period 

of incubation in the hapa fixed in nursery ponds. This obser­

vation points to the fact that this fungal infection is brought 

about by the transportation and dispersal of the same from the 

source of water which feeds the pond, though this needs fur­

ther confirmation by actual experiments, Msvertheless, such 
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possibilities were suggested by Willoughby (1969) who showed 

that Saproleqnia. though present throughout the year in the hat­

chery at Windermere at a concentration of 400 zoospores/l, the 

same was found at a concantration of only 200 zaospores/l in a 

stream feeding the hatchery and lake. Thus it may be concluded 

that the breeding experiments in Plastic pools offer a most 

efficient and suitable substitute in lieu of the present tra­

ditional breeding practices in hapas and nursery ponds, because 

these pools facilitate controlled manipulation and maintenance 

resulting in high rate of fertilization and hatbhing. 

Nursery Pond 

It is known that specific types of ponds are required for 

the culture of particular species of fish or their life history 

stages. Schaperclaus (1933") has giuen the different categories 

required for a fish farm under European conditions where the 

allocations for different purposes are as breeding pond (0,25/S) 

nursery pond (2.75^) and flngerling pond Mo.OO^), Under 

Indian conditions, according to Alikunhi (1957) the pond sizes 

needed are 0.2 ha for nursery ponds, 0,8 ha for rearing ponds 

and 3.0 ha for stocking ponds. However, in the present experi­

ments due to want of adequate flat lands in these hill areas, 

a,ll the three categories of ponds used were small in size 

ranging from 0,01 ha to 0.02 ha. 

Successful rearing of young carp fry released in nursery 

ponds is of fundamental importance in carp culture and hence 

extreme care at all stages of operation is essential to ensure 

successful results, fully bearing in mind that the nursery 
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problems confronting the pisciculturist are more akin to those 

of child welfare. It is also knouin that in earlier years at 

euery stage of the various cultural operations starting from 

collection of spawn from rivers, the frys are usually subject 

to unfavourable conditions (Hora and Pillay, 1962). Even sub­

sequent stocking and rearing practices were not effective due 

to lack of proper preparation and management of ponds in torms 

of removal of predators, lack of manuring and proper supple­

mentary feeding. Nevertheless, in recent years u/ith the intro­

duction of scientific methods of fish culture, we are fully 

aware of the possible causes of mortality of spawn to fry which 

has enabled us to get a precise idea of the magnitude of the 

problems, besides indicating the lines along which we have to 

tackle the same. Thus, we now know that defective methods have 

no doubt to be corrected. Several experiments in improvement 

of spawn and fry rearing already carried out in differents 

parts of India have clearly indicated that to achieve success­

ful results, rearing in the pucca nursery ponds and feeding 

with mustard oil cake and rice bran as food with regular manu­

ring by cowdung are steps to be taken under field conditions 

so as to ensure maximum survival. 

Extension of such available knowledge indiscriminately 

to the altiitudinal hill regions of India has not always yiel­

ded the same successful results (Annual Report, Heghalaya State 

Fishery Department, 1976, 1977). This necessitated different 

approaches and the present experiments were directed towards 

this goal. Thus in addition to the conventional pucca nursery 
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ponds, rearing luas also attempted in hapas and plastic pools 

and results are presented and discussed. 

The first set of experiments in this series is the rear­

ing of spawn to fry and early fingerling. These rearing experi­

ments ujere conducted for a period of 60 to 90 days in pucca 

nursery ponds, hapas and plastic pools. The data obtained on 

the average production of fry in these systems along with the 

prevailing physicochemical factors are shown for the three 

years period (Table-VII to IX). 

In the first rearing experiment of 1977, it is seen that 

from the 8,000 spawn stocked in a 100 sq m (0,01 ha) pucca 

nursery pond, 5,805 were finally harvested indicating a 72.5^ 

survival rate with a 7-fold gain in length and 1,000-fold in 

weight and with a mortality rate of 27.55̂ . The second experi­

ment of the same year in a 200 sq m (0.02 ha) pond with 15,000 

spawn reared for 90 days, 9,124 fry were finally harvested 

indicating a 60% survival with 15 times and 1,643 times gain 

in length and weight respectively.- The mortality rate was 40%. 

Similarly, in 1978 from the two pucca nursery ponds of 

100 sq m (0.01 ha) each, of the first experiment with 10,000 

spawn reared for 75 days, 7,659 were harvested reflecting a 

survival of 76,5% with a mortality rate of 23.5%. The growth 

increment was 6.5 and 909 times in length and weight. In the 

second experiment out of the 8,000 spawn, 4,460 were finally 

harvested amounting to 55.7% survival and 44.3% mortality, 

with the growth increment of 9 and 1,160 times in length and 

weight. 
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In these expariments the rate of stocking ranged between 

8,000 to 10,000/100 sq m or 8,00,000 to 10,00,000 spavun/ha, 

which is much louiei . than that reported b/ Alikunhi (1956) 

(12,00,000 to 20,00,000/ha) and Mora and Pillay (1962) 

(7B,12,500/ha), but is about 10 times lesser than that of the 

maximum of 1,00,00,OOO/ha (3hingran, 1977). As far as the sur­

vival rate is concerned, 60^ and 72.5/Q in 1977 and 76.5^ and 

55«7^ in 1978 were reached which is somewhat higher compared 

to the results of the pond culture division of the CIFRI 

(Central Inland Fisheries Research Institute) where the survi­

val rate reached a maximum of 66,6% (Jhingran 1975, 1977). 

Nevertheless, according to the above author, from one hectare of 

water, 6.6 million fry can be produced in a single crop of 15 

days duration as against 20,000-40,000 obtained by-.conventional 

methods. 

In the present study from an initial spawn size of 8,0-

10,0 mi, the final sizes r ,nged between 2r,0-50,0 mm and 60,0-

90,0 mm in 1977, while in 1978 from 40,0 to 80.0 mm and 60,0-

100.00 mm for the average rearing period of 60-90 days. In the 

report of Lakshmanan e;b al, (1967) the initial size of 6.0-6,5 

mm reached the final size of 18.6 mm in Cat la,, 19,53 mm in 

R,qhu, and 24,8 mm in Silver, car£ in 15 days' period. Similarly, 

Hora and Pillay (1962) also reported that the major carps of 

India from an initial size of 6,0 mm reached the final s5zs of 

35 mm in 15 days period. It is thus very clear that at tha 

present altitude in spite of the species differences the growth 

rate in the Common carp fry is certainly retarded about 3 to 5 
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times lesser since what is obtained in 15 days at the plains 

is reached only in a mean period of 75 days. Thus the faster 

growth achieved in the tropics is due to much warmer temperature 

and whereas at Fish Dale farm, Shillong the slow growth rato 

was mainly due to the prevailing low water temperature in addi­

tion to the water having an acidic pH range, low alkalinity and 

low plankton production. It is a well known fact that the water 

temperature influences the metabolic processes of various orga­

nisms living therein. Most activities of living organisms, par" 

ticularly those of poikilotherms like fish slow down with drop 

in temperature. Even aurythermal species of fish like the Carps 

stop feeding at about in°C and become torpid at about 5°C 

(Hickling, 1971). During the present rearing experiments the 

temperature ranged between 18-22°C as compared to the rearing 

temperature ranges between 28-37.5°C in the plains (Jhingran, 

1975). It is undoubtedly the difference in these two tempera­

ture ranges being higher by an order of magnitude has retarded 

the growth. The pH of water in the present study which is 

always in the acidic range between 5.8-6,6 could not have been 

favourable as Swingle (l957) considers that productive waters 

with a pH ranging from 6,5-9.0 and values below or above this 

are unproductive or even lethal to fisho In India too, water 

on acidic soil has been found to be generally less productive 

of fish than that on the alkaline soil (Alikunhi, 1957). Simi­

larly the low alkalinity recorded in these rearing ponds rang­

ing between 20,0-50.0mg/l is also one another factor causing the 

slow growth of fish as it is known that productive waters for 

fish culture should have an alkalinity range of at least above 
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100 mg/1 (Dhingran, 1977). In conclusion, it may be added that 

despita these someu/hat adverse environmental conditions along 

u/ith loiu plankton production, the frys probably survived sub­

sisting mostly on the supplementary feed of rice bran and mus­

tard oil cake fed every alternate day, augmented by weekly 

addition of nutrients by manuring with cowdung. 

As population growth of mankind is fast outstripping the 

natural food supply, all the world over these is redoubled 

efforts to increase food production per unit area per unit time 

in the fields of agriculture, animal husbandry and fisheries. 

Fishery biologists are of the opinion that the biological limit 

of yield for marine fisheries is not likely to exceed beyond 

150 m tonnes which is still inadequate to meet the demands of 

the ever increasing population growth. It is precisely for this 

reason that fishery scientists are not only suggesting aquacul-

ture for production of additional fish food, but also advocate 

intensifying production per unit area since available land for 

such practices are also hard to come by in future years. It is 

in this context that net cage culture where stagnant or running 

water surfaces are utilised with the same objective of maximi­

sing fish growth. Thus culture of fishes in floating cages has 

assumed the dimension of a full scale enterprise in Japan where 

among the freshwater fishes, the Common carp (Cypjrin_uŝ  carpip.) 

is Used in a large scale for such culture in lakes, reservoirs 

and tanks (Suzuki, 1976). With such practices an average yield 

of Common carp production of 444 tons/ha was estimated (Brown, 

1969). Natarajan (1976) reported that among the Indian major 
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Carps, Catla. catla. and Cirrhinus reba are especially suited for 

cage culture in reservoirs and other lentic habitats and similar 

experiments at 3ari, Allahabad in tank habitat has already 

yielded a production of 22.5 kg/cage of 3,5 sq m area (75 ton­

nes/ha) in the first year oif growth from spawn stage. The fore­

going results not only encourage better utilization of water 

surfaces but also reflect the present day limitations of using 

only the ground nurseries to develop the fishery in ponds, 

tanks and reservoirs to their maximum potential. 

Keeping this view in mind to find suitable alternatives, 

in the present experiments at Fish Dale, Shillong, the rearing 

of spawn to fry stage was also attempted in 2 X 1 X 1 m nylon 

hapas fixed in manured nursery ponds. In the first rearing 

experiment in April 1978 out of the 1,000 spawn stocked, 724 

were finally harvested with their maximum sizo attained ranging 

between 50,0-80,0 mm and 4,500 to 8,000 mg with a 7-fold growth 

in length and 568 times in weight. The survival rate of 75.2^ 

was achieved with a mortality rate being 27.6̂ o. In the second 

series of experiment out of the 1,000 spawns, 752 were harvested 

with the size attained to 40,0-80.0 mm and 3,500 to 6,500 mg. 

The growth increment from stocking to harvest was 6.6 times 

more in length and 455 times in weight. The survival was 75.2^ 

with a mortality rate of 24.8/̂ o. The third set of experiment 

conducted in May 1978 which lasted for 60 days, out of the 

1.000 spawn, 856 fry were harvested with the growth of 40.0-70.0 

mm and 3,500-6,000 mg. The growth rate in length and weight was 

6.1 and 432 times from their initial sizes. Thus the survival 
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worked out to 85,6^ with a loiu mortality rate of 14.4/̂ . The 

fourth experiment ahoiued a growth rate of 5 times and 384 times 

more from xnitial length and weight. The final numbers of fry 

harvested were 813 with a survival rate of 81.3/̂  with the mor­

tality at 18.7^^, 

In the year 1979 for purposes of replication and confirm­

ation of earlier results of 1978, again four sets of rearing 

experiments were conducted. From the results of the first expo-

riment carried out for 75 days, 891 fry were harvested implying 

a survival rate of 89,1% with a mortality of 10.9%. The final 

growth attained in this series was 40.0-65.0 mm and 4,000 to 

6,000 mg with the growth rate estimated to be 6.5 and 1,066 

times in length and weight respectively. The second experiment 

yielded a harvest of 847 fry amounting to a survival of 84.7% 

with the mortality rate being 15,3%. The final growth attained 

ujaa 30.0 to 70.0 mm and 3,000 to 6,500 mg with 6.2 and 766 f. 

times gain in length and u/eight from the i.nitial sizes. The 

third experiment showed a survival of 855 out of 1,000 frys 

forming a survival of 85.5Ĵ  with a mortality rate of 14.5%, The 

maximum growth recorded ranged between 50,0-75.0 mm and 6,000 

to 9,000 mg in the 60 days estimated to be 7 and 682 times 

gain in length and weight respectively. In the fourth experi­

ment out of the 1,000 spawn initially stocked 873 were finally 

gleaned making a survival of 87.3% with the mortality amounting 

to 12.7%. The ultimate growth in the 60 days rearing period 

ranged between 45.0 to 65.0 mm and 4,000 to 7,500 mg with 6.1 

and 545 times increase in length and weight. 
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Comparable results of spaujn rearing from other Indian 

experiments in closed and fixed nurseries have shown that cages 

made of bamboo frames and nylon hapas of 3,5 sq m area ujith the 

stocking rate of 30,000 hatchlings shoaied a growth rate of 45»6 

mm from initial size of 7,8 mm in 28 days (Natarajan and Saxena, 

1978) as compared to the present growth of spawn to fry in 60 

to 75 days from an initial size of 6,0 to 10,0 mm to the final 

size of 30.0 to 80,0 mm. Once again it is quite evident that 

the rate of growth is retarded at this altitude and the reasons 

presented earlier may be applicable to these findings as well 

caused by low water temperature, acidic pH, low alkalinity and 

low plankton production as discussed above. However, the morta­

lity rate in the present experiments ranged between 10,9% to 

27,6% only as compared to 75^ mortality shown by Natarajan and 

Saxena (1978), thereby indicating 3 to 7 times reduction in 

mortality. The possible explanation for this could only be 

found in the contrasting differences in stocking rates. Thus 

while the present stocking rate works out to about 5Q,0Q,0Q0/ha 

the earlier report in bamboo nylon cages is much higher with 

8,50,00,000/ha (Natarajan and Saxena, 1978). 

From the present experiments in the nylon hapa it could 

be inferred that the major advantages of rearing spawn in such 

closed and fixed nurseries are that these are primarily preda­

tor free in addition to the maintenance of a fair degree of 

constancy and free from the influence of some of the physical 

factors such as heavy rains and hailstorm which do not normally 

affecî  such hapas as these are covered at the top, fJevertheless, 



119 

in addition to the supplementary feed provided, the meshes of 

the hapa always facilitated the entry of phytoplankton and zoo-

plankton that are available to the baby fish. Further due to 

its submerged presence in the water for a period of nearly 

three months the sides of the hapa encourages the growth of 

periphyton which also form added nutrition as these organisms 

are known to be a primary fish food. The other benefits of 

such confined rearing of spawn are that the hapas serve to be 

hygienic since the waste mattor as unused food or faecal matter 

are easily seeped down through the meshes and also reduces the 

elaborate manual labour which are otherwise needed in nursery 

ponds. Such closed rearing reduces the strain and injury to the 

fry while netting which could not be avoided in nursery ponds. 

Thus, the present findings once more emphasise that such 

floating nurseries is the obvious answer to meet the short fall 

in rearing space, though the technique will have to be further 

improved in many ways, since the elaborate nursery management 

with the resultant increase in cost of production could be 

minimised considerably. 

In another series of rearing experiments during 1978 and 

1979 aimed at attaining results on comparative efficiencies of 

the fry habitat, the Common carp spawn weue reared in Plastic 

pools. From the first rearing experiment of 1978, the fry att­

ained the size of 35.0-50.0 mm and 3,000 to 5,000 mg in 60 

days. The growth rates recorded were 3.8 and 364 times in terms 

of length and weight increment with the survival of 358 out of 

500 spawn amounting to 71.6/a survival and 28,4/o mortality rate. 
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The second experiment shoucad a final growth of 45.0-60,0 mm and 

5,000 to 7,000 mg with 60,4/2 survival and a mortality rate of 

39,6%, The growth incremen-c from stocking to harvesting was 5 

and 545 times respectively in terms of length and weight. 

Similar experiments were repeated in 1979, In the first 

experiment the total growth in 60 days was 45.0-65.0 mm long 

and 4,000 to 6,000 mg in weight with 8 and 714 times growth att­

ained from stocking to harvesting. The survival was 78,6^ with 

a mortality rate of 21.4/o. The second experiment showed the 

attainment of growth in 60 days to be 40-60 mm and 3,500 to 

5,500 mg, showing a 6-fold and 500-fold increment in terms of 

length and weight. The survival rate of 83,4/̂  was achieved with 

a mortality of 16.6^ only. 

In the present experiments the stocking density of spawn 

in both the years were at the rate of 500 fry/Plastic pool of 

2.0 m diameter which works out to a stocking rate of 25,00,000/ 

ha, as compared to more or less half this density as that used 

in the Nylon hapa of the previous experiments and about 35 times 

less the density of the experiments in the plains reported ear­

lier. The survivality during 1978 was l^,&fo in the first and 

60.4^ in the second experiments, with the growth increment in 

60 days of 35.0 to 50.0 mm and 45.0 to 60,0Cmm respectively. 

During 1979 the rate of survival was 78.6^ and 83,4^ with a rise 

in growth to be 45,0-65.0 mm and 40.0-60.0 mm in the 60 days 

period. Thus the gross growth increment in those Plastic pools 

is almost similar to that achieved in the Nylon hapas as well as 
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the rate of growth is retarded as was also seen in hapa. These 

results once again confirm the altitudinal effects of the physi-

cochemical and biological factors in the present study, as com­

pared to the findings in the plains areas as discussed earlier 

(Natarajan and Saxena, lyYS)." However, the mortality rates in 

the plastic pools (28.4%, 39.6%, 21.4%, 16.6%) are on the higher 

side when compared with the Nylon hapas. While it is not possi-

bleble to pinpoint the causes precisely, it may be suggested 

that the total isolation and confined nature of the plastic pool 

habitat with no physical contact with the surrounding water 

medium probably led to accumulation of toxic metabolites in 

addition to lack of inflow of any food material from the surrou­

nding environment as was the case in the immersed nylon hapas. 

However, the mean mortality rate (28%) in these plastic pools 

when compared to the results of the experiments from the plains 

(75%) is still relatively low which may be attributed to the low 

stocking rate, while the high mortality in net cages may be due 

to heavy stocking. Such a situation with low stocking, with a 

high survival and heavy stocking with low survival in R̂qĥu and 

Câ tla, was also reported by Sen (1978). 

During the present investigations, the rearing experiments 

of fry to fingerling stages of Common carp were conducted in the 

plastic pools of varying sizes for a period of 6 months in the 

premises of the University campus. These experiments were desi­

gned with a primary purpose of finding out the growth and sur­

vival of Carp fry to fingerling size by employing not only 

different feed combinations but also during the off season of 
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the annual cycle, in contrast to the conventional practice of 

fry rearing from May-3uly, soon after the breeding season in 

March and April. Normally, in this hill region these frys are 

reared to fingerlings of about 3-6 cm length and 5.0 gm weight 

for a 3 month period (May-3uly) before they are distributed 

for stocking. It was felt therefore that if proved successful 

then the fingerlings could be made available almost throughout 

the year for rearing purposes. It is well known that in the 

country as a whole and particularly in the hill regions, avail­

ability of frys or fingerlings act as a major constraint in 

fish culture practices. 

It has been shown in the results (Table-XI\/) from these 

experiments that the Pool 1 with cowdung, rice bran and mustard 

oil cake showed the highest growth rate where from an initial 

weight of 0.5-1.0 gm the fry had grown to a maximum weight of 

35,0-51.0 gm in the 6 months period, with an average growth 

rate of 6.8 gm/month« The gross total production in this pool 

was 3,600 gm for the entire period. The mortality rate was very 

low in this pool with only 16^. The growth in Pool 2 with rice 

bran and mustard oil cake also showed satisfactory results, 

from an initial stocking weight of 0.5 to 1.0 gm to the maxi­

mum range of 22.0 to 35.0 gm. The gross production was calcu­

lated to be 1,815 gm, with an average monthly growth rate of 

4.85 gm. This pool showed 88/o survival with a low mortality 

rate of 12/J. In Pool 3, with only rice bran as the feed, the 

growth rate recorded in 6 month period was between 18.0 to 

26.5 gm with an mean growth of 3.5 gm/month. The total gross 
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production in this pool was 462 gm with the mortalit/ rate of 

20/S, In Pool 4, with the only feed being mustard oil cake at 

4^.body weight, the weight ranged between 25.0-38.D gm with an 

average growth rate of 5.3 gm/month. The production of finger-

lings Was 590 gm in the 6 month period with a mortality rate 

of 28/0, The Control Pool 5, with no addition of any supplemen­

tary food showed the least growth rate, and from the initial 

size of 0,5 to 1.0 gm, the fry grew to a maximum weight of 9,0 

to 12,0 gm yielding a total production of 126 gm in 6 months. 

There u/aa a heavy mortality of fry in this system with 78/o and 

with the lowest survival rate of 22^. 

A comparison of the growth and production in the differ­

ent plastic poolsp reveals that the optimal yield was obtained 

in Pool 1, followed by those of Pools 4, 2, 3 and 5 in that 

order. This could be undoubtedly due to the differences in the 

nutritive value of diets offered in the pools, which enabled 

the fry in Pool No, 1 and 4 to grow better, probably by effi­

cient conversion. Such possibilities of better yield of frys 

are reported by 3hingran and Sehgal (1978), who pointed out 

that by using more nutritive diet and improving feeding methods 

much higher yields in Common carp farming was obtained in 

Europe, Israel and Japan, The present results have further 

shown that while addition of organic manure certainly encoura­

ged better growth as seen between Pools 1 and 2, oil cake alone 

could probably enhance growth as seen in Pool 4, since the 

growth in this system was even more than in Pool 2 with rice 

bran and mustard oil cake. The growth in Pool 3 with rice bran 
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alone did not yield good results. It may therefore be sugges­

ted that even oil cake alone or when supplemented by coujdung 

would probably yield optimal growth rate &t this altitude. In 

this context, it is of interest to note that Smith and Swingle 

(1942) also obtained increased fish production with somewhat 

similar feed combinations in ponds fertilized with cotton seed 

meal, soyabean meal and poultry mash with or without the addi­

tion of superphosphate over those obtained .in unfertilized 

control ponds in Alabama, USA. Coming nearer under Indian con­

ditions too, mustard oil cake is used singly or in combination 

with cowdung for manuring fish ponds in gaining higher fish 

yields (Dhingran, 1975, 1977). 

In the present Plastic pool experiments it was seen that 

the survival rate ranged between 72 to 88^ in Pools 1, 2, 3, 4 

wheroas in the control Pool 5, the survival rate was only 22^, 

The high survival percentages achieved in most of the pools 

could be because that the pools were not only predator free 

but also maintained at a more or less steady state environment 

as compared to that of the nursery ponds in the open with the 

attendant fluctuations. It may be however, added that in 

recent years with much controlled facilities, experiments con­

ducted in ponds by CIFRI on rearing of Indian and exotic Carp 

fry to fingerlings in various combination have yielded an 

average survival of 76.6% (3hingran, 1977). The low survival 

observed in Pool 5 could be mainly due to the nonavailability 

of food, though certain physicochemical factors prevailing in 

the system also probably contributed as will be discussed later. 
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Apart from the data presented above on the growth of fry 

to fingerlings some of the relevant variables of the water were 

also analysed in the pools for the entire growing period, with 

a view to assess the suitability of such artificial habitats 

as substitute for natural systems. One of the important factors 

as could naturally be expected to influence the growth of fry 

is temperature. Hickling (1971 ) reported that even eurythermal 

species of fish like the Carps stop feeding at about 10°C and 

become torpid at about 5°C, During the present 6 month long 

experiments, though the temperature of water in the plastic 

pools ranged generally between 10-21°C, because of intervening 

cold winter months there was always retarded growth during 

this psriod due to the prevailing lower temperatures. Thus 

while the maximum growth was recorded from September to October 

and throughout the month of March, growth during the rest of 

the months was less (Table-XIIl). 

Similarly, of the various chemical factors governing 

fish life in aquatic ecosystem the ambient dissolved oxygen is 

of primary importance as all fishes as well as their food org­

anisms depend on an optimal level of the gas in the medium for 

the normal respiratory metabolism. The oxygen content of less 

than 3.5 mg/l is estimated to be lethal to Common carp in 

European waters and values below 5 mg/l are known to be criti­

cal for other Carps and Salmonids in summer (Hora and Pillay, 

1962). During the present investigations dissolved oxygen con­

tent ranged between 8.0-12.4 mg/l in Pool 1, 6,4-11.6 mg/l in 

Pool 2, 4.0-11.6 mg/l in Pool 3, 4.0-10,8 mg/l in Pool 4 and 
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2.0-12.8 mg/l in Pool 5. Thus in Pools 1 to 4, the dissolved 

oxygen always remained high and hence could not have been a 

limiting factor in adversely affecting the metabolism of the 

fish. However, it may be mentioned that just after stocking of 

the fry in September the oxygen content temporarily declined 

to a value of 4.0 mg/l each in Pools 3 and 4 and to 4.8 mg/l 

in Pool 3 in December. While these levels are not too low to 

be lethal, yet these temporary drops in values could have 

caused the observed mortality in these pools. Similarly in 

Pool 5 of the control system, low oxygen values were recorded 

in the month of September just after stocking of fry with the 
the 

oxygenyvalUB reaching 2.0 mg/l which actually resulted in 

heavy loss of fry due to oxygen depletion further confirming 

the earlier report of Hora and Pillay^ (1962) that oxygen con­

tent of less than ?.5 mg/l is lethal to Common carp. Again the 

thick bloom of phytoplankton in Pool 5 throughout the rest of 

the growing period suggests that the oxygenation of the sur­

face layer of water occurs during the period of bright sun­

shine as seen from a rise of values from 6.8 mg/l in October, 

to 12.8 mg/l in March. Whether this high dissolved oxygen con­

tent also contributed to the high rate of mortality in this 

control pool is not known though supersaturation of the water 

with oxygen during the night hours is known to be the cause 

of mortality of fish frys and fingerlings in nursery ponds 

(Alikunhi et. al. 1957). 

Swingle (1957) considers that most productive waters in 

terms of fish growth are those with a pH ranging from 6.5-9.0, 
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luhereaa values beloui 4.0 and above 11.0 are critical to fiah 

life. In the present experiments conducted in the Plastic pools 

the pH UJas maintained in the alkaline range with the Pool 1, 

showing 7.0-8.6, Pool 2 uiith 7.0-9.2, Pool 3 with 7.0-8.3, 

Pool 4 at 7.0-8.8 and Pool 5 at 6.6-10.1. Thus from a fishery 

point of view the pH obtained in these systems could be consi­

dered optimal for the growth of fish, since acid waters are 

generally known to be less productive than that of alkaline 

waters, although the exact influence of pH on the fish growth 

is yet to be determined (Alikunhi, 1957). 

From the results one clear emerging observation is that 

in all the Plastic Pools under study the two groups of Phyto-

plankton viz. SJcB'nedleammal and HWelrnatococcu's dominated in all 

the system in comparison to the total plankton. Further the 

interesting phonomenon in all the pools was the inverse rela­

tionship betwBon these two groups to the extend that in all 

the pools they reveal a mirror image of each other (Fig.3to7)« 

However, it was noticed that in Pools 1,2 and 5, the rise and 

fall of these two groups were similar in the sense that 

Haematocoecu3 continued increasing beginning the period of in­

vestigation till around December, when it maintained a platoau. 

The reverse was true for Scejnejdesmus. Unlike these three pools 

Pools 3 and 4 reveal an opposite phenomena in the sense, that 

what was true for gcenededmus in the earlier three pools is re-

usaled by Haematococ'cus in the two pools and vice versa. 

The maximum planktonic group was observed in Pool 1 while 

the minimum was seen in Pool 2. Moreover, Pools 4 and B had 
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only Phytoplankton, while the remaining poolsdid have one or 

more groups of Zooplankton. Hoa/euer, the Phytoplankton group 

other than Haematococcus and Scenedesmus were in so negligibln 

amount to ha\/e really played any important role in the inter­

relationship with physico-chemical factors or fish growth. This" 

Was true in all cases except Pool 3 where Staurastrum revealed 

an invtrss trend to Haematococcus* 

Regarding the Zooplankton the group Protozoa and Rotifera 

had similar trends of fluctuation at least for the initial per­

iod of investigation and true for the 3 Pools - 1,2,3. Their 

peaks was seen in November and December, when Rotifera drop to 

minimum and continue so for the remaining period, while Protozoa 

during the same time increased to an extent of the formation of 

another peak. 

Uhile inter relating the seasonal fluctuating trends of 

Various groups of Phytoplankton and in particular the dominant 

groups of Haematococcus and Scenedesmus with physico-chemical 

factors it was seen that in Pools 1,2,5, Haematococcus reveal 

a positive relationship during the first 3 months of the study 

period, while it was negatively related for the remaining per­

iod, A similar trend was observed for Scenedesmus for Pools 3 

and 4. Among the Zooplankton, however a positive trend for 

P'rotozoa and Rotifera was seen for the pools where they occurr­

ed with the physico-chemical tactovs under oorasidsration. 

One of the possible reasons for the trends as observed for 

Scenedesmus and Haamatotcoccus could be due to the incorporation 



129 

of Phosphorus by decaying Phytoplankton in the benthic region 

and the utilization of the remaining phosphorus in the pools 

being incorporuted by these producer organisms (Czeczuga and 

Gradzki, 1974). During winter, the population of Scon'ede.smus 

and Hagmatococcus could be seen to utilizti the louj aquatic ene­

rgy very efficiently as is observed that if Haelmatococcus incr­

ease, Scenedesmus decreased thereby setting limitation to the 

effects of light adaptation in addition to natural depletion. 

Our results may be blurred by some factors but the high varia­

tion in light intensity and limited range of temperature var­

iations relates to the fact that the species composition varied 

much less during the study period than in natural aquatic eco-

systemsCTilzer and Schiuarz, 1976). This is further confirmed 

from the fact that the probability of less organic matter has 

particularly been utilized by this species of fish Cyprinus 

carpio communis L, which goes to the bottom and side walls for 

feeding. Hence this limited diversity and abundance relation­

ship is observed in the present study (Biswas, 1970). The Zoo-

plankton densities as recorded for the fertilized pools being 

higher than the control agrees closely with the classification 

according to inorganic Nitrogen levels, proving thereby the 

possibility of a direct relationship between the levels of 

nutrient input and the resulting components (O'Brien and De 

Noyelles, 1974). 

The primary aim of these experiments though was to relate 

the possibility of supplementary feeding to maximising the fish 
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yield in the early stages of fish growth. If, so, from the present' 

study it is clearly observed that Pool 1 revealed as much as 5 

times the groujth rate in the fishes, in comparison to the rema­

ining pools. This fact is understandable because it was in this 

pool only that in addition to Rice Bran and Mustard Oil Cake, 

cowdung was added confirming thereby the possibility of oxidisa-

ble organic mattar as mentioned earlier to play the most impor­

tant role in the feeding propensities and growth utilization 

of these fishes. The Pools 2 and 4 were next in order to Pool 1 

in terms of growth rate of fishes being 3.5 times the increase. 

Here too though cowdung was eliminated, the common factor pro­

bably responsible for this rate of growth could be attributed 

to the presence of Mustard Oil Cake in both these systems. This 

proves thereby that Mustard Oil Cake like cowdung has the poss­

ibility of rapid utilization but not to the extend of the 

latter. In conclusion we might therefore add that it is not only 

the importance of addition of single supplementary feed but the 

combination of these feedsin the right proportions which deter­

mine the highest possible growth of these fishes. 
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Thus the above series of experiments have shooin that fry 

could be successfully reared to fingerlings with minimal rate 

of mortality and these pools could probably be suitably subst­

itutes for natural nurseries. The present experiments have 

also given an important clue that frys could be reared even 

during the offseason in these hill regions. The various feed 

combinations employed in the present study have further vali­

dated their utility and differential importance in the rearing 

of Common carps in these Hill States. Thus, Luhile attempts are 

underway to augment fish seed supply by more efforts by u/ay of 

bundh or induced breeding in addition to the riverine source, 

there is correspondingly an urgent need to enlarge the rearing 

space by evolving suitable alternatives to augment the rearing 

of fry and fingerlings of common economic fishes. The existing 

ground nurseries have proved to be too inadequate to meet this 

shortfall in rearing space and thus the present Plastic pool 

nurseries with their encouraging results can be the obvious 

solution, though these techniques will have to be further im­

proved and perfected. Thus the advantages of the Plastic pool 

nurseries could be summarised as follows :-

(i) The minimum space with limited water supply. 

(ii) Easy handling and hence bettor management. 

(iii) Quick control and manipulation of most of the 

physical, chemical and biological variables. 

(iVy Low percentage of mortality. 

(v) Possibility of greater growth in shorter time 

period with supplementary feeds of more nutritive 

Value in different combinations. 
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One of the important problems always facing both the 

fishery scientist and fish culturist in the hill regions of 

North-Eastern India is the low yield of fish coupled with slow 

or retarded growth of the stock. In order to understand this 

problem in depth, rearing experiments of fingerlinqs to table 

size fish of 500 grn weight were undertaken during both years 

of 1977-78 and 1978-79. However, it must be mentioned that in 

the first year (1977-78) the rearing experiment was conducted 

in a 0,025 ha pond of 1,5 m depth with the detailed recording 

of physicochemical factors. In the second year of 1978-79 for 

lack of availability of the same physical facilities, the 

rearing was carried out partially in an enclosed stretch of a 

feeder stream, Ka Wah Dienglieng. During this year, data gath­

ered were more or less of confirmatory nature and hence deal 

only on the growth rate of the fish (Table-XXIl). 

The fingerlings Used for the first experiment (1977-78) 

ranged between 6.0 to 16,0 cm in length and 5.0 to 50.0 gm in 

weight and the fish were fed with a mixture of rice bran and 

mustard oil cake in addition to manuring the pond with cowdung. 

The results of this experiment revealed the maximum weight 

attained by these fingerlings was 585,0 gm in the 12-month 

period in the first year and 440,0 gm in the second year. The 

total production of fish in the first year was 106 kg/0.025 ha 

or 4,240 kg/ha/yr while in the second year at 40 kg/02ha or 2010 kg/fia. 

The present studies have shown therefore that if properly 

managed, waters of these altitudinal hill regions could yield 

an average of 3,125 kg/ha/yr, which compare u/ell u/ith 
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production rates of exotic Carps in the plains of India (Grass 

carp, Silver carp and Common carp) uiith the value ranging from 

2,896-3,281 kg/ha/yr (singh 8.ta]^1972), though less than the 

reported values for Common carp of 1,000/kg/ha in 3-̂  months in 

ujheat fields of Madhya Pradesh . (Tripathi, 1978 ). Of course, 

the present figures are much higher when the natural fish prod­

uction of the country as a whole is taken into account vuhere 

only an yield of 200-500 kg/ha/yr is obtained aiithout any mana­

gement practices (Sinha, 1972). However by adopting the present 

composite fish culture method of Indian and Chinese Carps the 

production figures are in the upward trend with 1,000-4,900 kg/ 

ha/yr achieved ten year ago (Alikunhi ot, al, 1971), while the 

highest ao far obtainad is 9,397 kg/ha/yr (Chaudhuri et; al,1974). 

Outside India, Brown (1969) estimated the Common carp produc­

tion in 3apan with 4.1-8.2 t/ha in small ponds and irrigation 

tanks, 112-338 t/ha in recirculating and filtering ponds, 616-

1,950 t/ha in running water ponds and 444 t/ha in impounding 

nets, which as could be seen are seueral times higher in compa­

rison to the present production rata which is evidently due to 

the very high protein rich feeds administered to these fishes 

under controlled environments. 

As mentioned before, in both the 12-month experimental 

duration of 1977-78 and 1978-79, it was noted that the Common 

carp reached a maximum growth of 585.00 gm and 440 gm in the '. 

two different habitats of the nursery pond and enclosed stretch 

of a feeder stream. Data on the growth of Common carp from dif­

ferent latitudes and temperature regimes are given along with 
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the present results (Table-XXWb). It will be seen that the pre­

sent growth rate for this altitude and temperature favourably 

compares with findings from most of the tropical countries, 

though higner than for the rest of the countries which are 

truly temperate with low prevailing tumperatures with the sin­

gle exception of USSR. Such temperature-dependant growth rate 

once again reiterates the cardinal importance of this environ­

mental Variable on the life of poikilotherms like the fish. 

This fact was further amplified that even within the annual 

cycle of growth, the maximum was obtained for the first 5 months 

after stocking, mainly attributed to the distinct rising temp­

erature of March and April, since within this period the size 

already reached from an initial of 6 to ^6,0 cm and 5.0-50.0 

gm weight to a mean of 29.0 cm and the weight from 390,0 to 

405.0 gm. One of the sidelights of the present rearing experi­

ments in the first year is the unexpected rise in numbers of 

the harvested fish particularly of the lower size group and 

weights (Table-XIX). Thus from the initial stock of 300 finger-

lings a total of 864 were finally taken out. This was certainly 

due to the rapid maturity of some of the large sized fingerling 

which were already in their second year of growth as they 

belong to the stock of the previous year. Further confirmation 

of this was also obtained from the slight reduction in the mean 

weight of the stocked fish in the month of May evidently due 

to loss of weight in spawning and as well as from the presence 

of very early frys 3.0-3.5 cm of 0,6-1.0 gm weight in the pond 

during the month of 3une. 
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It is knoujn that the attainment of maturity in Common 

carp depends on the prevailing climatic conditions under which 

it is grown (Lakshmanan st^ sJ^ 1971, Hickling, 1971). The size 

and age at first maturity of Common carp obtained under the 

present climatic conditions and altitude of 1,550 m has been 

compared with data from different countries of the world as dis­

cussed earlier in connection with the breeding experiments. 

Thus it was seen that while in Fish Dale farm at Shillong, the 

Common carp matures within the second year, comparable results 

for the other Indian region are within six months in the plains 

and 1, 2, 3 or 4 years of age for populations in upland lakes 

(3hingran, 1977). Thus the voluntary breeding of some of the 

stocked fish in their second year of growth with the resultant 

fry not only confirmed our earlier findings but also contributed 

towards the entire fish biomass and in turn to total production 

of fish. A similar case to that of the present observations was 

also reported by Sukumaran (1978) who showed that the low aver­

age monthly growth rate recorded in the case of Common carp at 

Gujartal centre was due to the breeding of this fish which con­

sequently increased the population and contributed more towards 

the total production of fish. 

During the first year of these rearing experiments detai­

led estimations were made of the environmental factors. Since 

these data were collected from the natural rearing ponds their 

influence on fish growth are of significance in future fish cul­

tural practices in this hill state and hence discussed. During 

the present experiments the temperature of the pond water ranged 
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between 10-24.5°C, although during Mov/ember to early March a 

fairly louj temperature prevailed ranging between 10,0"16»0°C 

with corresponding slow growth increment of Common carp* That 

the temperature range affects the rate of growth of indigenous 

Carp had already been confirmed by Alikunhi (1966) and Jhingran 

(1974), where it was reported that Indian major carps thrive 

well in a temperature ranging from 13 to 37°C, while temperature 

below 16°C and above 40°C are limiting to their growth. On the 

other hand, the present studies showed that while the finger—-

lings of Common carp exhibited satisfactory growth during the 

8 months of warmer period, yet continued to grow though at a 

slower rate even during the other four colder months as this 

species is known to have a wider range of temperature tolerance 

of 14-40°C, unlike that of Indian major carps. 

During the present investigations dissolved Oxygen content 

altuays remained high at the experimental pond and ranged between 

8,4-14.0 mg/l and hence could not have been a limiting factor 

in adversely affecting the metabolism of the fish and other 

fauna. It may however be said that the measurement of dissolved 

oxygen content proved to be one useful parameter with regard to 

the pond fitness for fish culture, as with the introduction of 

intensive fish farming practices all over the world, the maint­

enance of proper oxygen balance will be an essential pre-requi-

site especially with superintensive production, as suggested by 

Szumiec (l978). 

While it is now a common knowledge that in most of the 

routine limnological studies the hydrogen ion concentration 
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(pH) is often used as an index of the prevailing water condi­

tions, the pH of uuater has also been used as an indicator of 

fertility or potential productivity. At Fish Dale farm in 

Shillong even after treatment by the addition of lime at the 

rate of 1,000 kg/ha in the pond, the pH value though initially 

rose upto 7.553till remained throughout the period of growth 

in the acidic range betu/een 6,3-'6,9, This ujas probably due to 

the constant inflouj of louj pH imater (5.6-5,8) from the foeder 

stream to maintain the pond level. Thus from a fish culture 

point of vieuj the pH level could be considered suboptimal as is 

well known that such conditions are not so favourable for 

optimal fish growth (Alikunhi 1957, Swingle 1957). 

Water contains free carbondioxide mostly contributed from 

the decomposition of organic matter in varying quantities and 

as well from the atmosphere, or as a result of respiration of 

aquatic animals and plants. Mora and Pillay (1962) suggested 

that normally a value abou': 5 mg/l of carbondioxide content may 

not be suitable for fish life as besides preventing the oxyge­

nation of water, it might also adversely affect the extraction 

of dissolved oxygen from the water. Similarly the high concen­

tration of carbondioxide has also been observed to increase 

losses of fry and produced a number of deformed specimens in 

Salmonids. However, the 12-month, results presented for the 

carbondioxide content in the present pond show that range of 

variation never exceeded 2.0-»4.0 mg/l thereby showing that as 

far as this environmental factor is concerned the pond habitat 

was optimal for normal fish life. 
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Generally a total alkalinity value of 100-500 ppm as 

CaCo-̂  is prescribed to be a measure of productivity and produc­

tive ujaters (Schaperclaus, 1933; Alikunhi, 1957), eventhough 

the natural bodies of Indian waters are known to shoiu the u/idest 

range of values from 4-1,000 ppm (Ramchandran, unpublished). In 

the pond under study the total alkalinity levels ranged between 

22.0 to 44.0 mg/l which from a fish growth point of view is 

certainly low and could have much limited the growth, although 

its effects could have been indirect by even slowing down the 

growth and production of fish food organisms. In this context, 

it is relevant to point out that soil in moderate to heavy 

rainfall areas and especially with lack of modern practice of 

liming and fertilization, ponds located in such places generally 

show a total alkalinity range equivalent to 10-50 ppm of Calcium 

Carbonate (Swingle, 1967). The above findings adequately explain 

the low alkalinity records of the present study area as this 

region is known for its very high rainfall, since Cherrapunji 

and Mawsynram the places of World's highest rainfall are only 

50 km a\uay from Shillong. 

Of the major nutrients, IMitrogen in its varied form con­

stituted one of the basic elements contributing to the fertility 

of natural waters. It is well known that ponds derive the major 

supply of nitrogen through the biodegradation cycle and of 

extreme importance in the maintenance and nutrient economy for 

prolonged aquatic life. It has been reported earlier that the 

best production of plankton is obtained when the water contains 

4 ppm, 1 ppm and 1 ppm of Nitrogen, Phosphorus and Potassium 
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respectively (Hora and Pillay, 1962), The present pond showed a 

nitrate level of 0.01 to 0.07 ppm for the entire period of study. 

Thus it is seen that the estimate of nitrate, phosphate and si­

licate were at very low levels in the present experimental pond. 

The significance of such low values could only be surmised, 

since their synergeatic affects could certainly indirect by 

slowing down the production of plankton in the system and in 

turn fish growth. 

Unlike nitrogon and carbondioxide, the phosphorus source 

to an aquatic system is not usually derived from the atmosphere 

but released from dead organisms through bacterial mineraliza­

tion which in turn helps the growth of phyto- and zoo- biota in 

the Water, Even though present only in very small quantities in 

natural waters, phosphate together with silica, are intimately 

associated with the growth and production of phytoplankton. 

Thus a concentration of 1 ppm of phosphorus is found to be the 

optimum for good growth of plankton and fish pond having more 

than 0,2 ppm phosphate are likely to be quite productive (Dhin-

gran, 1977). However, only low phosphate content of 0,01 to 0,14 

ppm Was recorded in the present experimental pond almost throu­

ghout the year. In addition to these two nutrients, the silicate 

levels in the pond were also measured which was considerably 

low at 0,02 to 0,12 ppm. 

The present studies have shown therefore that if properly 

managed, these altitudinal hill regions could yield an average 

of 4,000 kg/ha/yr which compares well with the production of 
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exotic carps (Grass carp. Silver carp, Common carp) with the 

values ranging from 2,896-3,281 kg/ha/yr (Singh êt al 1972) 

though less than the reported \'alue for Common carp to be 1,000 

kg/ha in 3^ months in wheat fields of Hadhya Pradesh (Mpathi, 1978) 

Of course, as pointed out before,the present figures are much 

higher when the natural fish production of the country as a 

whole is taken into account where only an yield of 200-500 kgl/i 

ha/yr is obtained without any management practices. Further, 

when the growth rate is computed on a monthly basis the overall 

average growth achieved was 48,7 gm/month at Fish Dale, Shillong 

which appears to be relatively higher than that reported for 

Gujartal centre (Uttar Pradesh) with 27 gm/month, though much 

lower as compared to that of Karnal centre (Haryana) with 179 

gm/month (Sukumaran, 1978). 

An outcome of the above rearing experiments is an attempt 

to calculate the overall economics of the monoculture of Common 

carp in Shillong area in terms of expenditure incurred and the 

total return of fish from the experiment (Table-XXl^^. The 

results of the present experiments at Fish Dale, Shillong, indi­

cate that on the basis of a total input of Rs.408/-, the cost of 

production of a kilogram of fish worked out to R3.3,B5 as com­

pared to the cost price range of Rs.2.38 to Rs.2.93 kg reported 

earlier from the composite fish culture experiments conducted 

by the Central Inland Fisheries Research Institute in different 

regions of the country (Ohingran, 1970). This production cost 

of under Rs.4/- in the present study is to be compared with the 



TABLC-^OT/(a): Showing the cost of Inout for Production of Fish 
in Shillong during the rearing experiments of 
fingerling to Table size fish of Cvp;r'i|nu3 carpio 
qo,n̂ m,uni,q, L. for one year (1977-.1978) at Fish Dale 
farm, Shillong. 

Size of the 
Pond 

Experiditure on inputs 
items 

fofcal pro­
duction of 
Fish (kg.) 

kgAi! Coat for 
the pro­
duction 
of fish 
(kg.) 

0.025 ha 

a ) R ice b ran - 226 kg 
H 0 .30 p / kg »Rs,67.80 

b ) O i l cake - 226 kg 
® 1.20 p / kg «R3.271.20 

c ) Cowdung - 500 kg 
d 1.0Qp2Qkg «R3.50,00 

d) Quick lime - 2 tins 
O P3.10.00 p;tinMfe.20.00 

Total — - —R3,408.00 

105.525 4240 Ps. 3,85 

Showing the Cost of input for production of Fish 
in Shillong during the rearing experiments of 
Fingerling to Table size fish of Cyprlnus carpio 
communis L, for one year (1977-1978Jat Fish Dale 
arm, Shillong, 

Qogt qf 
Inputs 
Rs, P. 

Per h e c t a r e 
p r o d u p t i i b n 

( k g t / y j ? , ) 

T o t a l Cost o f 
p ro iJuc- f i s h i n 
t i p n o f l o c a l 
F ish market 
(kg.) (Rs.AgO 

Total amount 
of Rupees 
realized by 
selling 106 
kg. of fish 

Total cq§t 
qf inputs 

(R3»1 

408.00 4,240 106 16 106 X 16 

aR3.1,696/-

408,00 

http://P3.10.00
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prevailing market rata of fish price at Rs.16/- kg. Thus, the 

cost of production is just one fourth of the current selling 

price, in spite of the fairly high cost of supplementary feeds 

in the hill regions used in the present study. 

The results obtained from the study of the seasonal fluct­

uations of the planktonic organisms at the Fish Dale farm, 

Shillong could be looked at from the two major sub-groups viz. 

Phytoplankton and Zooplankton. 

Among the five groups of Phytoplankton sncountered all re­

vealed just one peak of abundance except Bacillariophyceae 

which had two prominent peak - one in Winter and the other in 

Summer. Further, this group comprised of the largest relative 

abundance amongst the total plankton. In the other groups Cyan-
had 

ophyceae and Chlorophyceae/wintsr peaks while the first group 

(Euglenophyceae) had a summer peak. 

Among the Zooplankton it was seen that except for Protozoa 

which had two prominent peaks - one in early spring and the 

other in mid-summer all the othars revealed a peak only in the 

early spring. 

From the above it is quite obvious that since the collect­

ions were made beginning winter period, it is natural to attri­

bute the building up of the levels of these groups as summer is 

set. However, except for Bacillariophyceae and Euglenophyceae 

this phenomenon was not only true for the other three groups 

but infact showed a decline. Even though such a relationship 
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did exist for the maximum between Bacillariophyceae and Eugle-

nophyceae, however, in totality during the period of investiga­

tion it could be seen that abundance of Bacillariophyceae 

always had a negative relationship with all the groups under 

consideration. 

While comparing these phytoplankton groups and their fluc­

tuations with the physicochemical parameters undertaken, it ia 

seen that there is a positive relationship between Silicate and 

Bacillariophyceae and so also in the case of Phosphate. 

Euglenophyceae, Chrysophyceae and Cyanophyceae though 

reveal a positive relationship among the two factors but only 

for the beginning of the experiment. However, these groups 

definitely revealed a negative relationship with temperature, 

carbon-dioxide and dissolved oxygen. 

One of the reasons attributed to the phosphate levels and 

Bacillariophyceae could be due to the fact that this group 

being a higher nutrient needer, the phosphate level had to fall 

much below 0,3 mg/l to allow the growth of blue-greens (Hammer, 

1969). It is further clear that temperature and phosphate con­

centration played important roles in determining the abundance 

of blue-green algae which is known to predominate as well as 

to produce more individual species (Hammer, 1969). 

Further, in winter when the nutrient levels were high the 

other factor responsible for Bacillariophyceae abundance could 

be atttibuted to light which may act as a regulating factor in 
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this case. Houjever, one cannot eliminate the fact that the tem­

poral or spatial segregation certainly suggests competition 

avoidance (steuuart and Blinn, 1976), but additional data needs 

to be collected to substantiate this statement. 

Another reason to be attributed about the phosphate rela­

tionship to the phytoplankton could be that at lower temperatures 

(aiinter) algae lyse phosphate at decreased levels preventing 

their ou;n growth sliowing a picture of phosphate level high in 

the water body unutilized (Golterman, I960). Further it is 

known that small green and blue-green algae are accepted as 

indicators of Eutrophy ^^Golterman, 1975). If so, one would look 

to the levels of pH and alkalinity and in this case we see that 

both these factors show a trend in reverse, meaning thereby 

that with extreme nutrient enrichment there is a very low buff­

ering capacity proving no mortality effects due to these 

(O'Brien and De f-Joyelles, 1972). 

It is also known that for conditions like in India, high 

temperature and high pH usually coincides with low phytoplank­

ton densities (Choudhury _ê ' aJ.' 1979). However, it is not true 

in our case as the system is situated at much higher altitude 

and latitude which shows a negative relationship with tempera­

ture and pH, 

All the above mentioned interrelationships is only true if 

both the numbers and seasonal abundance and the relative abun­

dance for the season is the same. In our case there are discre­

pancies between what could be considered as a nutrient determined 
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ph/toplankton, density-potential and the actual observed densi­

ty. Therefore, controls in any nutrient trophic system should 

be viewed from as different levels, largely determined by the 

rate of input and output (O'nrien and De Noyelles, 1974). This 

fact is proved from out study in the sense that photosyntheti-

cally active living organisms being related to released oxygen 

level is quite true luhen their relative percentage is correlated 

than ujith the density of population (Biswas, 1972). Further low 

values of diesolved oxygen is known to be associated uiith high 

organic matter due to primarily by the oxidation of organic 

matter discharged into the system (Uenkateswarlu, 1969). 

VJhile considering the intricate relationships between the 

zooplankton and physico-chemical parameters one could observe 

no definite relationship between any of these factors with the 

group Ostracoda, Copepoda, Cladocera and Rotifera. However, the 

peaks of Protozoa do show an inverse relationship to the nitra­

te levels and phosphate levels though in the latter during sum­

mer, it Was not so. Oxygen and temperature were the only two 

factors which showed a definite positive relationship. One rea­

son attributed to this would be the lack of diversity in above 

four groups mentioned except Protozoa, similar to the general 

fluctuations of the general planktonic community as pointed by 

Pennak (1957). Moreover, the analysis did not take into consi­

deration either the true species or the common species and 

hence their impact on the general phytoplankton as food source 

could be due to the limitation of the possible types of feeding 

specialization (iMordlie, 1975). Protozoa as shown for phyto-
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plankton could probably have had the peaks of abundance again 

due to the higher average concentration of oxidizable organic 

matter directly proportional to the oxygen levels and true 

particularly to flagellates (PlunauJar, 1970). 

The rapid development of protozoan colonies during summer 

coincides uuith higher temperatures uuhich is true for succession 

of species among organisms despite temperature conditions vary­

ing from year to year (Larsson jst. aj^ 1978). 

While relating these groups of plankton to the growth of 

fish it ujas seen very clearly that among the phytoplankton it 

uias Euglenophyceae and among the zooplankton it uJas Protozoa 

whitih showed positive correlation uiith the growth rate of the 

fish. It is known however, that very high production of fish 

are noted from waters with blue-green algae specially the plan­

kton feeders in the lowest trophic levels grew well and high 

yield (Sreenivasan, 1966) though occasional mortality due to 

oxygen depletion simultaneously have been recorded (Sraenivasan, 

1964). However, in our case it is an omnivorous fesder and has 

proved that it is the disturbance created by these fishes on 

the sides and bottom of the ponds releasing the necessary pro­

tozoans and flagellates like Euglena which has definitely 

improved in their growth rate. 



PREDATION EXPERIMENTS ON THE SPAWN 
OF COMMON CARR CYPRINUS CARPIO CO­
MMUNIS L. WITH DRAGON-FLY NYMPHS, -

HEMIPTERAN BUGS AND FROGS. 
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II. PREDATION EXPERIMENTS ÔJ THE SPAWW OF COmON CARP, CYPRINUS 
CARPIO COr^nUNlS L. WITH' DRAGONFLY NYMPHS, HEMIPTERAN BUGS 
AND FROG. 

The results obtained from the predation experiments by 

Using a fetu of the most common and abundant predators encoun­

tered in the experimental ponds at Fish Dale farm, Shillong are 

presented belouj. Those experiments on the precjatory propensi-

ties of dragonfly nymphs (Aeshna sp» and Cordulia sp.), Noton-

ectids (Anisops sp.) and frog (R̂ â nâ  lijnn̂ oĉ hari_3) u/ere conducted 

under laboratory conditions. 

In the first set of the 5 series of experiments conducted 

in May 1977, nymphs of Ae.3Jina_ of sizes ranging between 5.0-6.0 

cm were used and the duration of the experiments aias for a 

period of 24 hours in each of the 5 jars. 20 spau/ns of Common 

Carp of 0.5-0.6 cm long u;ere released in each of the jars. It 

is seen from the experiment that the mean loss of spaiun from 

these 5 series ujas 6, 6, 7, 5 and 8 numbers. Since the total 

numbers of spawn used/day for all the 5 series were 100, the 

loss due to predation ufhen expressed as percentage amounted 

to 30%, 30f., 35fo, 20^ and A0% respectively (Table-XXU ). 

In the second set of the 5 series of experiments conduc­

ted in r̂ ay 1977 with nymphs of the dragonfly, Cordulia nymphs 

of 2.0-3,0 cm size were used in groups of four, with five such 

replicates and for a duration of 24 hours in each of the jars. 

20 spawn of Common Carp of 0.5-0.6 cm were used as the prey in 

each of the individual experiment. From the results it was 

noted that the average loss of spawn per 24 hours in all the 5 
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series were 14, 11, 8, 10 and 13 numbers amounting to 70/2, 55^, 

40^, 50^ and 65% respectively (Table-XXUJ). 

The third set of the 5 series of experiments ware conduc­

ted with the hemipteran bug A..nisops, in r^y 1977. 10 of these 

notonectids of 7.0-10.0 mm size were used in each of the two 

trays used as replicates. 50 spawn of 0.5-0.6 cm. in length were 

Used for each individual experiment. From these series of expe­

riments it is seen that the average loss of spawn per 24 hours 

in terms of consumed ; injured fry were 9 : 5, 7 s 4, 8 : 4, 

6; 3 and 6 : 9. Thus the mortality rate in terms of percentage 

worked out to 28^2, 22̂ 2, 245o, 185̂  and 30^ respectively in all 

the five series of experiments (Table-XXUII). 

The fourth set of the 5 series of experiments were condu^ 

cted in flay 1977, using the vertebrate predator, Ranâ  limn,och_a;-, 

rjLS' Only froglets of 1.5 cm in length were chosen for these 

experiments as this was the size range always found associated 

at the spawning and breeding seasons of Common Carp. For each 

of the individual experiments conducted for a 24 hours period, 

predators were used only individually. 25 spawn of Common Carp 

0.5-0.6 cm long were offered as prey. These experiments showed 

that the loss of spawn due to the predatory habits of Rana 

limnocharis^ worked out on an average to 4 spawn in the first 

series, 3 in the second and fifth, 5 spawn in the third and 

fourth series for the experimental duration of one day. In 

terms of percentage, these results show a predatory propensity 

rate of 16^, 12^, 7.5%, 25% and 12̂ o in all the five series of 

experiments respectively (Table-XXUIIl), 



TABLE-XXU J Shou/ing the experimental results on the predatory 
propensities of the Dragonfly nymph (Aeshna. sp.) 
on the spau/n of Common carp, Cyprinus carpio. com-
unis L, in the laboratory during' tin's year 1977. 

Date, Month Nos, of Nos. of Size of TJos. of 
and Year of sets of predator the spaujn 

experi- used predator used 
ment por jar. (cm,) per jar 

conduc­
ted. 

the 
Experiment, 

SizD of riean Mos, 
the of spawn 
spawn 
(cm.) 

consumed 
per day< 

9.5.1977 

10.5.1977 

11.5.1977 

12.5.1977 

13.5.1977 

14,5.1977 

5 jars 

5 Jars 

5 Jars 

5 Jars 

5 jars 

5 Jars 

5.0-6.0 

5.0-6.0 

5.0-6.0 

5.0-6.0 

5.0-6.0 

5,0-6.0 

20 

20 

20 

20 

20 

20 

0,5-0,6 

0,5-0.6 

0.5-0,6 

0.5-0,6 

0,5-0.6 

0,5-0,6 

6 

6 

6 

7 

5 
8 

TABLE'»XXVI: Shoiuing the experimental results on the predatory 
propensities of the Dragonfly nymph (Coirdulla sp,) 

Date, Mpnth 
and Year of 

the 
Experiment 

10,5,1977 

11,5,1977 

12,5,1977 

13,5#1977 

14.5.1977 

q_nis L, in 

IM08, of 
sets of 
experi­
ment 

conduc­
ted. 

5 jars 

5 jars 

5 Jars 

5 Jars 

5 jars 

the 

Nos, 
pred 

laboratory during tHe 

of 
ator 

used 
per 

4 

4 

4 

4 
4 

Jar 

Size of 
the 

predator 
(cm,) 

5,0-6,0 

5,0^6,0 

5,0-6.0 

5,0-6,0 

5,0-6.0 

Nos,of 
apaujn 
used 

per Jar 

20 

20 

20 

20 

20 

'ysar " 15 

Size of 
the 

apaiun 
(cm,) 

0,5"0,6 

0,5-0,6 

0,5-0,6 

0.5-0,6 

0.5-0.6 

rrv 

Mean Nos. 
of spawn 
consumed 
per day 

14 

11 

9 
10 

13 



TABLE-XXUII: Shouiing the experimental results on the predatory 
propensities of the Notonectids (Anî sop sp.) on 
the Spawn of Common carp, Cyprinus carpio communis 
L. in the laboratory during the year 1977, 

Date, Month Nos. of Nos.of Size of Nos.of Size of Mean Moa. of 
and year of sets of preda- the spawn the spawn consumed 

the experi- tor predator used spawn per day 
Experiment ^^^^^ ^/^^ (cm.) pac jar (cm.) ^^,^^^, -̂ t̂al 

ifid«™J ^1^ 
1 0 . 5 . 1 9 7 7 2 t r a y s 10 0 . 7 - 1 , 0 50 0 , 5 - 0 . 6 9 5 14 

1 1 . 5 . 1 9 7 7 2 t r a y s 10 0 . 7 - 1 . 0 50 0 . 5 - 0 . 6 7 4 11 

1 2 . 5 . 1 9 7 7 2 t r a y s 10 0 . 7 - 1 . 0 50 0 . 5 - 0 . 6 8 4 12 

1 3 . 5 . 1 9 7 7 2 t r a y s 10 0 . 7 - 1 . 0 50 0 . 5 - 0 . 6 6 3 9 

1 4 . 5 . 1 9 7 7 2 t r a y s 10 0 . 7 - 1 . 0 50 0 . 5 - 0 . 6 6 9 15 

TABLE-^XXUIIItShowing the e x p e r i m e n t a l r e s u l t s on the px^odetory 
p r o p e n s i t i e s o f t h e Frog (Rana l i m n o c h a t i a ) on t h e 
Spawn o f Common Ca rp , C y p r i n u s c a r p i o communis L« 
i n t h e l a b o r a t o r y d u r i n g t h e year 1977 , 

D a t e , Month iJos. o f Nos. o f 
and Year o f s e t s o f p r o d a t o r 

t h e e x p e r i - used 
Exper imen t ment per Jar 

c o n d u c ­
t e d 

S ize o f Mos. o f 
t h o spawn 

p r e d a t o r used per 
( cm , ) j a r 

S ize of 
t h e 

spawn 
(cm. ) 

Mean l\!os 
o f spawn 
consumed 
por day . 

10.5.1977 

11.5.1977 

12.5.1977 

13.5.1977 

"14.5.1977 

4 jars 

4 jars 

4 Jars 

4 jars 

4 jars 

1.5 

1.5 

1.5 

1.5 

1.5 

2 . 5 

2 . 5 

2 . 5 

2 . 5 

2 . 5 

0.5-0.6 
0.5-0.6 
0.5-0.6 
0.5-0.6 
0.5-0,6 

4 

3 

5 

5 

3 
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DI_SCU.SSI_ON. : 

In aquatic ecosystems, the study of predation as one of 

the prime biotic factors that control and regulate community 

structure is being increasingly realised (Brooks and Dodson, 

1965 and Zaret, 1969; 1972). In fish culture practices, one of 

the attendant problems facing aquaculturists is that of preda­

tion. The magnitude of predatory pressure on carp fry is furth­

er accentuated by the fact that generally monocultural practices 

are ecologically more vulnerable due to lack of stability in 

the ecosystem by low species diversity (Odum, 1971). Several 

vertebrate and invertebrate predators are found to be harmful 

agents in fish culture (Alikunhi, 1957j Huet, 1970j Hickling, 

1971; Dhingran, 1975; 1977; Woynarovich, 1975). Pennak (1953) 

reported that the aquatic insects form less than ^% of the total 

number of existing insect fauna of the world. The destructive 

role of aquatic insects in carp nurseries with special refernn-

ce to Indian situation has been described by several earlier 

orkers like Khan and Hussain (1947), Prakasi (1953), Alikunhi 

et. ad (1955), Alikunhi (1957), Choudhuri (i960), Ganguli and 

Mitra (1961 ), Gorai and Raychaudhuri (1961 ) and Dulka (1965 and 

1969), The role of most of the aquatic insects as larvae or 

adults has been pointed out that in addition to preying direc­

tly upon carp spawn and fry they also compete with the latter 

for food (Dhingran, 1975, 1977). Recently even the freshwater 

cyclopoid crustaceans Acanthocyclops vernalis and Cyclops 

blGUspidatus have been reported to cause mortality to young 

carp fry (van Duijn, 1973), 

w 
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At this juncture it must be pointed out that in spite of 

these various earlier reports of the alleged predation of carp 

spawn by several aquatic organisms, specific experimental data 

are not coming forth in terms of quantification of the preda­

tory pressure and as well as the relative importance of differ* 

ent predator organisms. Hence attempts were made to conduct 

these predatory experiments in the present study, though this 

work is not without limitations. 

In the present study, the most common and large sized 

predators encountered in the nursery ponds at Fish Dale, Shil-

long are the nymphs of the dragonfly genera, Aeshna and 

Cordulia, Notonectids and Frog (R^na^ limnocharis). The results 

of the series of experiments conducted in the laboratory on 

the predatory propensities of the above three groups on Carp 

spawn are presented in Table- XXU to XXl/III, 

In the first set of experiments with the dragonfly nymph 

of Aeshna of 5.0-6,0 cm size on carp spawn of 0,5-0,6 cm resul­

ted in a loss amounting to 30/a in the first and second, 35^ in 

the third, 20% in the fourth and A0% in the fifth series of 

experiments. When these results are computed for all the five 

series the total average loss was found to be 31/a of spawn for 

a 24 hour duration. 

Similarly, the second set of experiments with another 

species of dragonfly nymph, Cordulia of 2.0-3,0 cm size resul­

ted in a pre datory loss of 70^, 55%, A0%, 50% and 65̂ ^ in the 

five series of experiments. The mean loss of spawn when 
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calculated for all the five experimental series it luork out to 

65/$. As mentioned earlier though there are frequent references 

in the literature to the predatory habits of nymphs of Anisop-

tera and Zygoptera, no specific data are presented in any of 

them. However, Alikunhi erb al, (1952) have briefly reported on 

the predatory habits of dragonfly nymphs, that a specimen of 15 

mm long can swallouj 7 carp spawn of 6.D-7.0 mm size within 3 

hours in the laboratory. In the present study it is seen that 

the first two sets of the five series of experiments conducted 

with nymphs of Aeshna and Cordulia clearly showed that in spite 

of their being about four and two times larger in size (60 and 

30 mm) even then their feeding voracity on carp spawn was quite 

low with only 6 numbers/24 hours and 3 numbers per 24 hours/ 

nymph as compared to the rate of 56 numb6r3/24 hours (7 nos/S 

hours) by earlier workers (Alikunhi s^ £l, loc.cit.). The latter 

results are for the plains of India, It is not quite appropri­

ate to make the comparison with the present study as the diff­

erences in feeding propensities could be due to species differ­

ences or their sizes involved, although temperature variations 

even within the laboratory in these two cases could have influ­

enced the feeding rates. 

The third set of experiments was conducted with 10 num­

bers of Motonectids with 50 spawn in each tray. It is seen from 

the results that the average loss of spawn per day in all the • 

five series worked out to 14, 11, 12, 9 and 15 numbers/day 

amounting to 28/Q, 22/a, 24/o, 18/o and 30/̂  loss respectively. 

Distant (1906), Gorai and Raychaudhuri (1962) and 3ulka (l965) 
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have made brief rsferences to the predatiDry habits of these 

adult backsiuimrners and their nymphal instars that they are 

knoujn to attack and kill carp spawn, fry, small fishes of 10,0 

-13,0 mm size, tadpoles and even small frogs. These workers, 

hoiuever, did not provide any specific data on predatory inten­

sities. From the present study, it is clearly seen that these 

insects on an average cause a mortality of about 1 spawn/animaV 

day (12 spawn/lO animals/day). However, it must be mentioned 

that though these spawn are killed or injured collectively, 

yet they are not totally consumed by these insects. Thus, it 

can be concluded from the present investigations on notonec-

tids that their importance cannot be underestimated even at 

this altitudinal situation, for, despite their smaller size, 

their presence warrant immediate control for higher survival 

of spawn and fry in carp ponds as already suggested for the 

plains (Alikunhi, 1957 and 3hingran, 1975, 1977). 

In the fourth set of experiments conducted with the Anuran 

species, Rana limnpcharis on carp spawn, it was seen that the 

predatory propensity worked out to an average of 4 spawns/24 

hours, in the first series, 3 in the second, 5 in the third, 5 

in the fourth and 3 in the fifth series, showing a mortality 

rate of 16^, 12^, 25?S, 25% and 12^ respectively. Huet (1970) 

and Woynarovich (1975) have reported upon the predatory habits 

of the frog species Xenopus both as larvae or adults upon the 

spawn and fry and as well can also compete for food. Though 

the tadpoles and adult of ,several frog species are of ubiqui­

tous occurrence in the carp culture ponds throughout India, 
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their predatory effects have not so far been precisely quanti­

fied for the Various species. The present results on the preda­

tory nature of Ranâ  limnocharis^ of 1,5 cm size range with a 

feeding rate of 4 spawn/day point out to the necessity of 

further detailed studies on this aspect. 

The present series of predatory experiments on one verte­

brate and the three invertebrate predators have shown the rela­

tive importance and their possible impact on carp culture, 

though it is admitted that these experiments are still of a 

preliminary nature. It is seen that the overall predatory pro­

pensities on 100 carp spawn in terms of percentage are 3^% and 

56% for the dragonfly nymphs, arhile 22,4^ and: 18^ for the 

notonectids and frogs respectively. Thus it may be concluded 

that the most important predatory pressure at these altitudinal 

ponds are due to the dragonfly nymphs followed by the notonec­

tids and the frogs in that order of descending magnitude. 



INDUCED BREEDING, HATCHING AND 
REARING EXPERIMENTS ON THE ROHU 

LABEO ROHITA (Hamilton) 
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III, INDUCED BREEDING, HATCHING AND REARING EXPERIMENTS 
ON THE RDHU, LABED ROHITA 'fHAMILTON), 

A. Induced breeding experiments. 

The results obtained from the experiments on induced 

breeding of one of the Indian major carps (Rohu) are presented 

belouj. These experiments on breeding and rearing were carried 

out in the ilawpun Fish farm located about 25 km from Shillong 

at an altitude of 1,100 m. 

Induced breeding experiments conducted oh the Rohu, Labgo 
rohita (.,Ha'milton;); in Hap as : 

In the first of the two series of induced breeding exper­

iments the female brooder weighed 450 gm and the males 440 and 

500 gm in weight and was conducted in 3uly 1979 (Table- XXIX). 

On the same day of the experiment the fish spawned during the 

night between 5-6 hours after the second injection when the 

atmospheric and water temperature ranged between 23-29'̂ C and 

26-28°C respectively (Table-XXXK Meteorological factors involved 

during the experimental period was that in the morning hours 

the weather was clear, sunny and hot whereas from 1,100 hours 

onward on that day there was an overcast and cloudy sky with 

the weather beginning to cool down by gentle breeze. Toward the 

evening around 1800 hours there were rains, thundershowers and 

lightning lasting for one and half hours. Soon after, spawning 

occurred and the female brooder was found to have lost 75 gm of 

its body weight of which nearly 905̂ ^ is estimated to be the 

weight of the eggs and the rest forming the faecal and other 

Waste products. The individual egg varies in size from 1.16 to 

1.34 mm prior to fertilization and 2.5-3.5 mm in diameter when 



PLATE « XUII 

(a) Shoujing an o v e r a l l vieiu of the Haujpun Fish 

Farm vuhere the Induced Breeding experiment 

on Labeo r g h i t a ujas conducted. 

(b) A Breeding Pond and a Breeding Hapa with a 

nullah feeding the pond. 





PLATE - XVIII 

(a) A breeding hapa where the induced breeders of 

Rohu, Labeo rohita ujere kept and also shou/ing 

the creation of an artificial current by the 

using of a bamboo pipe leading into the breeding 

Pond, 

(b) A hand centrifuge used for extracting the pitui­

tary hormone from the pituitary gland. 

(c) A hand centrifuge at work. 



PLATE XVIII 
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fully sujollen after fertilization. The total number of eggs 

spawned by the fish was estimated to be a total of 10 mugs at 

the rate of 150 eggs/cup and 10 cups/mug (150 X 10 X 10). Out 

of these the number of fertilized eggs were estimated to be 

5,250. The fertilization worked out to be 35/̂  and was visually 

estimated by counts of 500 eggs randomly selected from the dif­

ferent mug samples. Among these fertilized eggs a total of only 

1,048 hatchlings and spawns were harvested indicative of a hat­

ching rate of 20%, 

The second set of the Induced breeding experiment was con­

ducted during the same period with the female weighing 460 gm 

and males 430 and 375 gm (Table-XXlX). Spawning took place during 

the night at the temperature range between 26 to 28°C. The loss 

in weight due to spawning was 100 gm and the estimated number 

of eggs were 18,000 ranging in size between 3.5-4.0 mm. It has 

been calculated that the fertilization was only &-^0% with the 

total number of fertilized eggs varying between 1,440-1,880, 

Subsequently, though there was some evidence of hatching, all 

the spawn died probably at the yolksac stage itself, since no 

hatchling could be harvested. 

S« Hatching experiments. 

Incubation and hatchin,q of the Rohu« Labeo^ rohita (^Hamilton) 
in Nylon Hapas t 

It Was seen from the Tabla-XXIX that the percentage of 

hatching of eggs in both these experiments was very poor with 

only 20/O in the first and nil in the second set bf experiments. 

The range of temperature during the hatching period was 18.5 to 



PLATE - XIX 

(a) Shouuing a brooder of Rohu, Labo'd i;dhi_ta| being 

injected with the Pituitary hprmono. 

(b) Fertilized eggs of Rohu, La beg rghita', 

(c) Fgrtili zed eggs of Rohu, Labed r'Phita 

(magnified). 



PLATE XIX 

m'ii^ 

L ̂ ' "-



TABLE KKIX : Shouuing the induced breeding experiment on the 
Rohu, Labeqj rohlta at Mawpun Fish Farm, Megha-
laya on the 24th 3uly, 1979. 

Experi- Temperature Weight of the rece- Weight Dosage of Pitui-
ment Air Water ipient fish before of the tary gland admi-

l\lo. and °C °C spawning fish nistered 
Time Female Male after Female Male 

(gm.) (gm.) spauming (mg/kg) (mg/kg) 
Female 

-. - - - . „«^ J, « 

EXPT.I 29 28 450 440 375 
T2.30 
P.M. 
6.00 23 26 - 500 
P.M. 

EXPT.II 
12.30 - - 460 430 360 4 
P.M. 
6.00 - - - 375 - 8 
P.M. 

Experi- Time of IMos. of Ferti- Expected Percentage Nos. of 
raenf spawning eggs lizat- Nos, of of hatch- hatch-
Mo. and (hr.) spawned ion fertili- ing {%) ing 
Time {%) zed eggs 

««2 
EXPT. I 
12 .30 
P.M. 

E X P T . I I 
12 .30 
P.M. 

10 

11 .30 PM 

11 .30 PM 

11 

15 ,000 

18 ,000 

12 

35 

8-10 

13 

5 ,250 

1 , 4 4 0 - 1 , 8 0 0 

14 

20 

N i l 

15 

1,048 

N i l 



TABLE XXX : Showing the Physico-chemical factors analysed 
during the induced breeding experiment of Rohu 
(Labeo rohita) at flaujpun Fish Farm. 

Date, Temperature Oxygen Carbon Alkal-
Month & Time ' ' ' ' pH (mg/l) dioxide inity Remarks 
Year. Air Wator fmg/l) (mg/l) 

(°C) ,°C) 

Before 23.7.79 ''°%°° 28.5 29.0 6.0 12.0 2.0 24.0 
A.n. spawning 

24.7 .79 ^I'l^ 29,0 28.0 6.2 11.6 2.0 24.0 ^"^,^,"?„ 
A.iio apau/ning 

" °^ ; ° ° 23.0 26.0 - ^ „ -

25 .7 .79 10.00 20.0 18.5 6.4 11.6 2.0 20.0 ^^^er 
A . n . spawning 

26.7.79 ' ' °*°° 25.0 26.0 6.1 12.4 2.0 20.0 ?!i^f;H^^.. „„ 
A.n. incubat ion. 

27 .7 .79 ''^'(5° 26.0 27.5 6.3 10.8 2.0 22.0 " 

28 .7 .79 ''°*fj° 29.0 27.0 6.4 11.2 2.0 20.0 " 
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26,5°C, Further, there were rains before and during the transfer 

of eggs into the hatching hapa and also during the incubation 

period. The incubation period took approximately betujesn 24-40 

hours at the mean temperature range of 18.5-26.5°C, 

C. Rear 1 n q. e xp e ri me n t s,. 

(i) Rê â ring of spamn t̂ô  Qa^ly, .^PV °,̂  ^^^, ,̂ ,°,hu» LaJĵ jJ. JLOhJULa. 
(H'aVi jjTo"n'r"in nN̂ yToTT"̂  ' 

With the available spawn thus harvested the rearing expe­

riments on Lab̂ ep̂  rohi^ta were conducted. These experiments uiere 

commenced in the month of August 1979, in a nylon net hapa of 

2 X 1 X 1 m placed within in a well managed nursery pond and 

extended for a duration of 30 days with the feeding regimes as 

reported earlier (Table-XXXl). A total of 1,048 spawn of Labe,o. 

rphita^ of sizes ranging between 6.5-8,5 mm in length and 6,0-

9,0 mg in weight were reared. At the end of the rearing period 

603 early fry ranging in size from 10.0-15,0 mm of 300-600 mg 

were harvested. The survival rate was computed to be 57,7/o and 

the loss due to mortality was 445 with a loss of 42.3^. 

(ii) Rearing, of. .early F̂ry,, to .ka.rly: _l̂ jî ej\Li.nq3 of tĥ ê jjojui,, 
Uab.eo rohita CHamiitonj in Nursery Pond : 

From the harvested early frys of Lab so r̂ ohJLJba. further 

rearing was continued in order to assess their viability at 

this colder hill region. So in the month of September 1979, the 

rearing of early fry was started in a managed Katcha nursery 

pond of 0,01 ha size for a duration of 90 days with feeding 

every altornate day (l;1 ratio of rice bran and mustard oil 

cake) and manuring with cowdiing. The physicochemical variables 

were also measured at weekly intervals and data computed month-

wise and presented (Table- XXXII)• 



PLATE - XX 

(a) Shoujing Mylon Hapas in a pond, using for the 

rearing of spawn to early fry stage of Rohu, 

Labeo rohita at Maujpun Fish Farm. 

(b) A hatching hapa in a Stocking Pond used for 

the incubation of the uggsoof Rohu, Lab̂ e.o, 

rohita at Maujpun Fish Farm. 



PLATE XX 



FIG. 15 

Graph shoujing the t o t a l l eng th and lUsight of 

d i f f e r e n t s ize groups of Rohu, Labeo rohi ta ' 

(Ham.) fry a t Maujpun Fish Farm« 
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In this rearing experiment 600 early fry of Rohu, Lab90 

rojhita ranging betwean 1.0-1.5 cm in length and 0,3 to 0.6 gm 

in weight uuere stocked in a 0,01 ha pond (Table-XXXII ). During 

this period of rearing from this initial size, the early fry 

had grown to fry and early fingerling stages reaching the size 

of 2.0-6,0 cm long and lueighing 1.2-4.5 gm. Out of the 600 

numbers stocked, 387 luere finally harvested indicating a sur­

vival rate of 64.5/o. The mortality rate with an actual loss 

of 213 number of fry worked out to 35,5/^. 

(iii) Physico-chemical factors :-
^ I I l i a • m\ ail • • • r • 1 ar • mm* f • ! • » < • • 

Teniperature ;. 

The temperature recorded in this pond from October to Dec­

ember, 1979 ranged between 1'9-23°C, Tbe trend of temperature 

fluctuation showed that from fJovember there was a steady drop in 

the water temperature till a minimum masrecorded in December at 

190c (Fig. 16.). 

The pH Was always in the acidic range and varied between 

the minimum of 6,0 recorded in October to the maximum of 6»3 in 

IMovember with a drop to 6.2 in December (Fig. 16). 

Conductivity : • 

The conductivity value recorded during the three months 

period of the present growth experiment ranged between 9.45-

1 2 . 6 0 umhos/cm. The l o w e s t v a l u e were o b s e r v e d i n f\lovember w h i l e 

t h e h i g h e s t v a l u e was i n December, During October t h e v a l u e 

r e c o r d e d was 1 0 , 5 0 umhos/cm ( F i g , 1 6 ) . 

Pi 3 s'o 1V e'd̂  Ox y gen : 

The amount of dissolved oxygen varied between 7,4 to 9,0 

mg/l during the three months study peri od (Table-XXXIV). As seen 



FIG. 16 

Graph shoujing the fluctuation of the physico-

chemical factors (alkalinity, free carbon-dioxide, 

dissolved oxygen, conductivity, pH, water and air 

temperature) during the induced breeding experi­

ments of Rohu, Labê q rqhita' (Ham.) at Maujpun Fish 

Farm. 
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TABLE XXXI: Shou/ing the r e a r i n g experiment of Spawn to ea r l y Fry 
of Rohu, Labeo r o h i t a (Ham.) i n Nylon Hapa a t Flaujpun 
Fish Farm dur ing August t o September, 1979. 

F i n a l s ize range Sur- Mor ta l i t y 
Length Weight v i u a l Mos, % 
(mm.) (mg.) % 

Total 
IMos. 
of 

Spawn 
stoc­
ked in 
Aug.79 

Initial 
Length 
(mm. ) 

size range 
Weight 
(mg.) 

Total 
Nos. 

of Fry 
har­
ves­
ted 
Sep, 
79 

1040 6 .5 -8 .5 6 .0 -9 ,0 603 10.0-15.0 300,0-600.0 57.7 437 42.3 

TABLE XXXII : Shouuing the r e a r i n g experiment of Fry to F i n g e r l i n g 
of Rohu, Labeo ro.hit^a (Ham.) i n a riuraery Pond at 

Total 
Noa.of 
Fry 

stoc­
ked 
(Sep, 
79) 

600 

Maujpun Fish 

Initial 

Length 
(mm. ) 

1.0-1.5 

size range 

Weight 
(mg.) 

0.3-0.6 

Farm during Sep tember to 

Total Final size range 

^r^ Length Weight 
of ( \ t \ 
Fing- \^^') (mg-) 
erling 
harv­
ested 
0ec. 
79) 

387 2.0-6,0 1.2-4.5 

December 1979. 

Sur- Mortality 
viv/al Nos. % 

64.5 213 35,5 



TABLE XXXin:Showing the Monthly Sampling of Rohu, Lab'eo rohita 
(Ham.) fry at riawpun fish farm during October to 
December, 1979. 

Month and Year Total length of diff- Total weight of diff­
erent size groups (crt.) erent size groups (gm.) 

1.2 0.4 

October, 1979 ^̂ '̂  °'J 

2^4 2!o 

1.5 0,5 
1.8 1.0 

Wouember, 1979 2,5 2.0 
3.0 2.5 
4.0 3,0 

2,0 1.2 
2.2 1.8 

December, 1979 3,0 2.0 
4.5 3.5 
6.0 4.5 

TABLE XXXiy;Showing the analysis of the physico-chemical factors 
of the Pond water during the rearing experiment of 
Fry of Labe,oj rohita (Ham.) at Mawpun fish farm. 

Month Time temperature ^^^ Conduc- Oxygen Carbon Alkalin-
and (P.M.) . lu+c-., tivity (mg/l) Dioxide ity 
Year. "^J^ Water ^^^^J (̂ /̂̂^ ^^J^j 

cm) 

npT 

!f97g 10.45 19 23 6,0 10,50 7.4 5.0 33,0 

Ij'g7g 10,30 22 23 6.3 9,45 7.6 6.0 29,0 

I j ' ^ ^ ' 10,30 20.5 19 6.2 12.60 9,0 5.0 34.0 



157 

in Fig. 16, the maximum was recorded in December and the mihimum 

in October, while in November it values was 7.6 mg/l (Pig.l^). 

Free Carbondioxide i 

The free Carbondioxide was seen to be present throughout 

the period of study and ranged between 5.0 to 6.0 mg/l with 

minor fluctuation (Fig, 16). 

Total Alkalinity : 

The total alkalinity recorded ranged between 29.0 to 34.0 

mg/l with the maximum value observed in December and the lowest 

in November (Fig, 16)• In October the value was 33 mg/l but 

dropped in Jovember to again finally rise in December with 34.0 

mg/l. 

DISCUSSION 

So far, the trend of development of the State Fisheries in 

rieghalaya hinges entirely on the production and supply of seeds 

by controlled breeding experiments of the exotic Common Carp 

without any attempt to try the rich indigenous varieties of maj'or 

carps which may be suitable for at least the lower altitudes and 

the plains of this Hilly State. However, before such introduction 

of maj'or carps and cultural practices are taken up two basic 

questions need to be answered which are the suitability of the 

environment and the production of seeds. It is in this context, 

experiments on the induced breeding, hatching and rearing of one 

of the most favoured Indian maj'or carps Lab'e'q rohita. uJas under­

taken as one of the aspects of the present thesis. Since this 

experiment was of a preliminary nature, only limited results 

were achieved, that are presented and discussed below. 

Development of the method of induced breeding of Indian 

major carps like Cat'la catla, Labeoi rohita and Oirrhlnus mriqala 
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by hypophysation achieved for the first time in this subconti­

nent in 1957 is a great landmark in the development of fish 

culture (Chaudhuri and Alikunhi, 1957). Since its first success 

in the country, a great deal has been accomplished in regard to 

method of collection, preservation and storage of the pituitary 

materials, assessment of variation in the gonodotropic potency 

in relation to phylogenetic and sex specificity, season, prob­

lems of dosage and of bioassay techniques (Alikunhi _â  al_ 1960; 

Das and Khan, 1962J Sundaraj and Goswami, 1966; Chaudhury, 

1967, 1976; 3hingran, 1969, 1975; Chondar, 1970; Shehadeh, 

1970; Tripathi and Bhimachar, 1972; Chaudhuri .and Singh, 1978). 

Tujo sets of experiments on induced breeding, hatching and 

rearing of ]_. rohita ujere conducted for a total period of 6 

months (3uly to December, 1979) at the Haiupun fish farm of the 

Meghalaya State Fisheries Department located at an altitude of 

1,100 m and about 25 km from Shillong. While the results of 

induced breeding and hatching experiments are presented in this 

chapter, the data on rearing are discussed in the folloiuing 

chapter. As presented in the results, the brooders for the in­

duced breeding experiments ujere procured from the State Fishery 

Department at Gauhati, Assam State during July 1979, The fema­

les ranged beta/een 450-460 gm and the males of 375 to 500 gm 

in weight, Rao (1978) has studied in detail the maturation of 

major carps under the environmental conditions prevailing in 

Assam and has shown that both females and males of Rohu and 

Mrigal attained maturity only in the second year, uiith two 

peaks of gonadal maturation, one occuring in early March and 
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April and the other in .lay and Dune. The brooders procured for 

the present experiments were ripe enough for spawning and hence 

thought to be in their second year of groiuth. Houjever, although 

the peak gonadal maturity of Rohu females is reported to be in 

the months of flay and Dune in the plains of Assam (Rao, 1978), 

the presenb induced breeding experiments uiere conducted in Duly 

in keeping with the other earlier reports that the most favour­

able period of maturation and breeding of major carps always 

shows positive correlation with the South West or North East 

monsoon (Khan, 1924, 1942| Hora, 1945; Das and Dasgupta, 1945j 

Chacko, 1946; Ahmed, 1948^ Chacko and Kurian, 1950; Ganapati 

e^al^1951| Karamchandani ejb_ al. 1957; Dhingran, 1959; Ibrahim, 

1961; Qasim and Quyyum, 1962; Natarajan and Dhingran, 1963). 

During the present induced breeding experiments a preli­

minary dose of the pituitary gland at the rate of 4 mg/kg and a 

final dose of 8 mg/kg body weight were administered to the fe­

males at an interval of 6 hours, while the males received only 

a single dose at the rate of 4 mg/kg coinciding with the admin­

istration of tha final dose to the female. It is known that in 

other induced breeding centres of India the dosages to the fe­

males were only 2-3 mg and 5-6 mg in the first and second admi­

nistration and the males received at the rate of 2-3 mg/kg body 

weight with successful results (Khan, 1978). The dosage of 

pituitary gland was purposely increased in the present experi­

ment following the findings of Rao (1978) who stated that suc­

cessful spawning in the neighbouring State of Assam at Gauhati 

was achieved by injecting higher doses of 3 mg and 6-'9 mg/kg 
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body vuaight to female during the first and second injections 

respectively in order to augment if any, the possible environ­

mental and physiological constraints. 

The mean number of eggs released in the first breeding was 

estimated at 15,000 and in the second experiment more number of 

eggs were obtained aiith 18,000, Thus the average number of eggs 

released by the female fish in the present experiment ranges 

between 33,300 to 70,000 number/kg body weight with the egg 

dimension of 2.5-4.0 mm in diameter. Comparable results on 

Labeo rohita from the Gauhati fish farm in Assam where the same 

brooder matures twice a year and with an average production of 

1,43,400 eggs in the first and 1,66,900 eggs/kg body weight in 

the second breeding with the egg sizes ranging between 4,0-5.25 

mm and 3,2 to 3.75 mm respectively (Rao, 1978). The relatively 

low fecundity as shown in the present experiments needs to be 

explained. When the overal differences of the environmental con­

ditions observed in these two centres are compared, they show 

that a temperature of 30-36°C and pH of 7,4-8.6 were recorded 

at the Gauhati fish farm whereas in the present Wawpun fish farm 

a temperature range at 1B,5-29.0°C and a pH range between 6,0-

6,4 prevailed. In the first instance the contrasting differen­

ces observed in the ranges of these two important variables 

could definitely be offered as the causative factors to explain 

the differences in fecundity. One another factor which could be 

attributed to the low fecundity may be that the brooders in 

3uly have probably passed already their peak, although the an­

tecedent spawning history of them are not known for certain. 
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But it has been observed in the plains that aiith the prolonged 

breeding, most of the ripe eggs have undergone the stage of re" 

sorption, thereby limiting the further production of eggs. Thus 

it is known that in Gauhati, Assam, whenever the same fish spaw­

ned for the second time in the month of flay and Dune most of 

the eggs of brooders in 3uly are in a stage of resorption. Even 

tho release of small sized eggs in both the present experiments 

further indicates that the eggs were already undergoing such 

reductive changes. Lastly it is also felt that, the long journey, 

stress and strain underwent by the mature brooders during tran­

sportation has brought about changes in the total numbers and 

quality of eggs. 

As mentioned before, since this set of experiments was 

the first of its kind on the major carps of India at this alti­

tude, the suitability of the environment was also given due 

consideration. Thus several of the physicochemical factors of 

the pond water were estimated and are discussed here. 

The depth of water maintained for the present study ranges 

between 1G0 to 135 cm and breeding was successful, though Khan 

(1924) advocated a depth of 4 inches to 12 inches for spawning 

of Indian major carps, although Dubey and Tuli (l96l) observed 

successful breeding in a wider range of depth from 6 inches to 

6 feets. Of course, it is now generally accepted that the depth 

requirement varies dependant upon the species and size of the 

parent fish, though Hrigal and Rohu are generally known to pre­

fer to breed in shallow waters (Wishard, 1978). In this context 
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it may be pointed out that Ghosh and Ghosh (l922) and Khan 

(1924) found that major carps congregate either near the entra­

nce or exit ujhere there is a mild current of mater, u/hich u/as 

found responsible for stimulating the fish to spaiun. A similar 

facility was simulated to facilitate and enhance the spawning 

at i-laujpun by diverting a nullah and feeding the ujater through a 

bamboo pipe into the breeding pond. In recent years, that faster 

current espncially during the flooding of rivers could excite 

the brood fish for spawning has been reported (Wishard, 1978 

and Rao, 1978). 

It is noticed in the present study that spawning took 

place at a narrow temperature range of 26-28°C which fall favo­

urably within the range given by different workers in the past 

who have suggested the conducive temperature regimes to be 22-

33°C for spawning (Ahmed, 194Bj Chacko and Kurian, 1950| Dubey 

and Tuli, 1961). However, aeven when the temperature range was 

between 24-31°C, Khan (l945) believed that temperature alone 

may not initiate the process unless rain and flood are present 

which induce the fish to ascend to the spawning ground. 

At I'lawpun fish farm, the pH of water was in the acidic 

range of 6.0-6,4 and with low alkalinity content of 20,0-24,0 

mg/l. While the direct effect of the two factors are not known, 

these might have still interfered with fertilization since only 

a low percentage wa,s achieved, and it is generally known that 

water close to neutral or slightly alkaline conditions, not 

only favour the inducement of spawning but also create success­

ful fertilization (Saha £t, ̂  1957). It is well known that the 



163 

oxygen levels in the habitat are not only essential for normal 

growth and meeting the physiological requirements of the fish 

but could also affect breeding as it is suggested that high 

oxygen content of ujater induces the fish to sexual activity by 

stimulating the pituitary activity (Khan, 1924; Hookerjee et al̂  

1944; Singh, 1978). In this respect the oxygen content at Hauj-

pun fish farm ujas never a limiting factor with the prevailing 

high values of 10,8 to 12.4 mg/l, evidently due to the inflow­

ing current of water. 

In the present study it was noticed that the Carbondioxide 

content in the breeding pond was always very low at 2.0 mg/l, 

obviously due to the correspondingly low pH and alkalinity. 

However, the successful spawning observed in this situation may 

still be related to the findings of Sinha et, al. (l974) that 

decreased levels of Carbondioxide and bicarbonates could bring 

about physiological stress and in turn trigger spawning. It 

must however, be admitted that no experimental evidence is 

available from the present studies. 

In the present series of experiments on the La be ô  rohita 

subsequent to breeding and fertilization, the eggs were transf­

erred for incubation and hatching into the hatching hapa at a 

density of approximately 15,000 to 18,000 eggs. It is seen 

that the mean duration for the incubation period varied between 

24-40 hours at the recorded temperature range of 18.5-26.5°C, 

The duration of incubation observed at present along with the 

temperature prevailed at the Mawpun fish farm is much longer as 

compared to that achieved in the plains of India with 14-20 
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hours at a temperature range between 24-31°C (Chondar, 1970). 

Further the same author confirmed that lower the temperature, 

longer is the period of in ;Ubation as in some cases the eggs 

take ev/en about 40 hours to hatch. It appears from the above 

reports that the period of incubation is inversely proportional 

to the temperature of the Luater, although Alikunhi ̂  al_ (1964) 

found that 29°C + 1°C is the most suitable for the hatching of 

eggs in major carps for optimum results. 

The rearing experiments at llaujpun fish farm were conduc­

ted with the spawn to early fry stage of Rohu, Labeo rohita in 

a 2 X 1 X 1 m nylon hapa fixed in manured nursery ponds. In 

the experiment during August 1979, out of the 1,048 spawn 

stocked, 603 early fry were finally harvested with their maxi­

mum sizes reaching between 10.0-15.0 mm and 300-600 mg with 

1.6 fold growth in length and 60 times in weight. The survival 

rate of 57.7^ was achieved with a mortality tate being 42.3^, 

Comparable results of spawn rearing from other Indian 

experiments in closed and fixed nurseries have shown that cages 

made of bamboo frames and nylon hapa of 3,5 sq m area with a 

total number of 30,000 hatchlings showed a growth of 45.6 mm, 

from an initial size of 7.8 mm in 20 days (iMatarajan and Saxa-

na, 1978), as compared to the present growth of spawn to early 

fry in 30 days from 6.5-8.5 mm to a final size of 10,0-15.0 mm. 

It is quite evident that the rate of growth is retarded at 

this altitude and the causative factors such as low water tem-

parature, acidic pH and low alkalinity presented earlier in 

the discussion of the rearing of Common carp may be applicable 
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to the present findings as aiall. However, the mortality rate in 

the present experiment was 42,3/o as compared to 15% of mortality 

shown by Natarajan and Saxena (1978), thereby indicating much 

lower rate. One of the plausible explanations for this could 

only be found in the contrasting differences in stocking rates 

of the two studies. Thus, while the present stocking rate works 

out to about 50,00,000/ha the earlier report in bamboo nylon 

cages is much higher with 8,50,00,000/ha (Natarajan and Saxena, 

1978). 

From the present rearing experiments in nylon hapa it 

could be inferred that the major advantages by rearing spawn 

in such closed and fixed nurseries are that thsy are primarily 

predator free in addition to the easy maintenance and fair deg­

ree of constancy atleast in some of the physical factors which 

do not normally affect such hapa since these are covered at 

the top. Nevertheless, in addition to the supplementary feed 

provided, the meshes of the hapa always facilitated the entry 

of phytoplankton and zooplankton that are available to the baby 

fish. The other benefits of such confined rearing of spawn are 

that the hapas serve to be hygi,enic since waste matter as un­

used food or faecal mattar easily seeped down through the mes­

hes and also the reduction of elaborate manual labour which are 

otherwise needed in nursery ponds. Such closed rearing also 

reduces the strains and injury to the fry while netting which 

could not be avoided in open nursery ponds. Most of these ben­

eficial aspects have already been discussed in an earlier con­

text with the rearing of Common carp seeds. 
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The rearing experiments of early fry to fry and early 

fingerling stages of Labeo r,o,hi_t̂â  were conducted for a period 

of 90 days in a Katcha nursery pond. The data obtained on the 

average production of fry in these systems along with the pre­

vailing physicochemical factors are presente d (Xable-XXXH-XXXry), 

In the rearing experiment of 1979, it is seen that from 600 early 

fry stocked in a 0,01 ha pond, 387 were finally harvested indi­

cating a 6A,5% survival rate with 3»3 times gain in length and 

about 6-fold increase in weight with a mortality rate of 35,5%, 

When the rate of stocking was worked out per hectare for 

the present study, it was found to be 60,000/ha which form only 

about 20^ of the maximum of 3,00,OOO/ha (Rao, 1978) and 15% of 

the high rate of 3,50,000/ha (Jhingran, 1978). As far as the 

survival rate is concerned the present record of 64.5/o matches 

well with earlier results of 70^ obtained at pond culture divi­

sion of the CIFRI (Rao, 1978) and somewhat lower than the 

reported 80^ of 3hingran (1978). 

With regard to growth, in the present study from an ini­

tial size of 10 mm"-15 mm, the final sizes ranged between 20.0-

60.0 mm for the rearing poriod of 90 days. In the report of 

Mora and Pillay (1962) the initial 6.0 mm Carp fry reached a 

final size of 35 mm in 15 days period. Similarly Rao (1978) 

also reported that from an initial size of 20.0-30.0 mm the 

frys reached a final size of over 100 mm in 90 days period. It 

is thus very clear that at t-he present altitude the growth rate 

of Rohu is certainly retarded buth in terms of length and 

weight increments as compared to what is obtained elsewhere in 
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the plains. During the present rearing experiments the tempera­

ture ranged beto/een 19-23°C as compared to the rearing tempera­

ture ranges of 28--37.5°C in the plains (3hingran, 1975, 1977). 

Among other factors, it is undoubtedly these differences in tujo 

temperature ranges almost by an order of magnitude luhich has 

largely influenced the retarded growth. As pointed out before, 

even the pH of water in the present study which was always in 

the acidic range between 6,0-6,3 could be one more of the fac­

tors not 80 favourable for growth as Swingle (1957) considers 

that while productive waters have a pH range of 6.5-9,0 values 

below and above this are unproductive and even lethal to fish. 

Along with pH, even the low alkalinity recorded in the rearing 

ponds which ranges between 29.0-34.0 mg/l is also attributed as 

another environmental variable causing the slow growth of fish 

as it is known that productive waters should preferably have an 

alkalinity value above 100 mg/l (Ohingran, 1977). Such correla­

tion of the growth of fish with the pH and alkalinity of the 

medium have been established by most workers. In conclusion it 

may be added that despite these adverse environmental conditions 

coupled with low plankton production, the fry probably still 

survived subsisting mainly on the supplementary feed along 

with added nutrients derived from manuring with cowdung though 

resulting in their retarded growth. 

Thus from the foregoing account on the breeding, spawn­

ing and rearing experiments on the Indian major Carp, Labeo 

rohita at this altitude, it may be concluded that this natura­

lly acclimated tropical species from the plains of India could 
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be bred and reared at intermediate altitudes, though with limi­

ted success. The present consensus based on available informa­

tion points to the fact that breeding and growth of major carps, 

perhaps, cannot be attributed to any one single factor as a com­

bination of several abiotic and biotic factors of the environ­

ment is involved. The present experiments conducted only reveal 

that induced breeding and subsequent ••rearing of Rohu (Labeo 

rohita) are possible at the lower altitudes of these hill 

regions and the environmental factors are not totally unsuita­

ble. With proper alkalinisation of water, enhancement of plank­

ton growth and timing of the breeding Bxpariments to synchro­

nise with the period of most favourable temperature further 

success is possible. The present studies have therefore only 

highlighted the problems to be tackled in future years, rather 

than offering readymade solutions. Thus comprehensive studies 

are needed in order to achieve successful results at the varied 

topographical conditions existing in l̂eghalaya. The detailed 

studies on the acclimatisation of both the indigenous and 

exotic carps in different regions as well as the effect of 

environmental variables on their maturation are urgently needed. 



COMPOSITE FISH CULTURE EXPERIMENTS 

AT KYRDEMKULAI FISH FARM. 
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1\1, COMPOSITE FISH CULTURE EXPERIMENTS AT KYRDEM KULAI FISH FARM. 

A. R_e_arj.ng experiments* 

(i) Composite rearing experiments on the four species 
of Carps (LabB0_ rohita, Cirrhinjs mriqgla, CypTJnuŝ ' 
carpioj communis and 'H'v;p;qp!hthalnrich'thys moljj:_rjlĵ )' ; 

The Composite fish culture experiment by employing tii;o 

of the indigenous and two exotic carps was tried at Kyrdsm 

Kulai fish farm for a duration of one year, during February 

1979 to February 1980 at a warmer altitude of 850 m. An attempt 

to combine culturing more than one of these fishes was made for 

better utilization of the food resources in the ponds. Thus the 

present polyculture experiment had ths Phytoplankton feeding 

Silver carp, the benthophagic Common carp., the column feeding 

Labeo r_ohi_ta_ and Cirrhinus mriqala feeding on detrital and semi-

decayed vegetable matter. This experiment was taken up in a 

pond for which no previous record uf fish culture is available. 

However the existing data on the physicochemical and biological 

factors of the pond wator appeared to be favourable and hence 

satisfactory results were anticipated for the production and 

growth offisrfl {Fig.XVIX-;XX)« Details of the pond area, depth, 

fish stocked, their initial size and the feed employed are 

presented in Tablê XXXl/, It will be seen that Rohu (Laba_o rohita) 

the column feeder showed the least growth rate when it grew 

from an initial stocking size of 7.0-8.5 cm and 4.0-6,0 gm 

weight to a size range of 16,0-27,0 cm and weighing 50,0-240,0 

gm in the 12 month period. In this species it was also noted 

that the growth tends to increase from the month of May (40gm) 

to October (190 gm) with a peak attained in September (l75 gm) 

showing an increment of 45 gm from August to September. Beyond 



PLATE - XXI 

(a) Shoiuing the Stocking Ponds 1 and 2 a t Kyrdsm 

Ku la i Fish fa rm, the source of mater used f o r 

the composite f i s h c u l t u r e axper lment . 

(b) Shoofing the Stocking Pond Mos« 2 and 3 at 

Kyrdem K u l a i Fish Farm. 
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PLATE - XXII 

(a) Showing the Stocking Pond No, 3 used for the 

composite fish culture experiment at Kyrdnm 

Kulai Fish Farm. 

(b) Shoujing the netting of fish from the stocking 

pond at Kyrdem Kulai Fish Farm, 



PLATE XXII 
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this period the growth gradually decreased from November 1979 

till February 1980. It is then clearly seen that the optimum 

growth takes place only during the warmer months, from lata 

April to October and thus active growth being limited to only 

six months out of the twelve month experimental period. Out of 

the 200 fish stocked of this species, 127 survived and grow 

accounting for a mortality rate of 36,5%, 

Pj._rjjiirnĵ s. mriq̂ a 1 â  (i-lrigal) was the other indigenous Carp 

which is well known for its bottom feeding habits. In this spe­

cies from an initial stocking size of 8.5-9,0 cm long and 5.0-

10,0 gm weighing fish, a maximum size of 19.0-29,0 cm and 65,0-

305,0 gm in growth was attained in the 12 months period. The 

growth shows increase for the month of May with a 65 gm weight 

to November with 275 gm and the maximum weight of 245 gm hav­

ing reached in October. This increment works out to a rate of 

45 gm increment for a period of just 30 days, September to Oct­

ober, Subsequently, growth was retarded in December 1979, 3an-

uary and February 1980, In this species the period of fast 

growth was spread over 8 months from late April to IMovember, 

This fish readily accepted supplementary feed and hence the 

growth rate was found to be favourable in warmer months. Out of 

the 125 numbers stocked in this species, 92 survived and grew 

accounting for a 73,6% survival and 26,4^ mortality rate. 

The Common carp (Cyprinus carpio communis L.) from an ini­

tial stocking size (6,0-8,0 cm and 5.0-10,0 gm) grew to a max­

imum size (19,5-37,0 cm in length and 150,0-655,0 gm in weight) 

in the 12 month study periodc It was noticed that this species 
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from the very first month after stocking showed increase in 

growth throughout the year with their mean weights during the 

month of 3uly (200 gm), August (300 gm), September (415 gm), 

October (500 gm) and "\lovBmbBr (580 gm) being always on the in­

crease. Howev/er, the peak growth rate was recorded during Sep­

tember (415 gm) which shows a 115 gm increment in a one month 

period from the previous month of August, In total 175 numbers 

of the Common carp were stocked, out of which 155 survived 

accounting for 77,1% survival and a rate of 22,9"' mortality. 

Silver carp (Hypophthalmichthys molitrix) the last of the 

species employed in the present composite culture experiment 

gave the best results, which from an initial size (6,0-11,0 cm 

and 4,0-10.0 gm) of stocking in February 1979 the fish grew to 

a considerable size (30,5-42.5 cm in length and 300,0-715.0 gm) 

during the 12 month rearing poriod. The growth of this fish was 

steady throughout the year with an increase in weight during 

April to November, The peak growth was achieved in September 

(4̂ 05 gm) showing a 105 gm increase from August, The number 

of Silver carps stocked in the pond was very low with only 40 

out of the total stocking of 540, The primary food of phyto-

plankton and the nutritious supplementary feed for this species 

were alvuays in abundance (Tablu-XXXl/l). The total number of fish 

harveste! wss 31 out of the 40, which accounted for a survival 

rate of 17,% with the mortality rate at 22,5/^. It may be men­

tioned that even this mortality was mainly due to the distur­

bance during a demonstration netting in September 1979 when 

the pond became too turbid followed by the death, the next day 

file:///lovBmbBr


PLATE - XXIII 

(a) The final siza attained by Mrigal, Cirrh'in'u's; 

mriqala during one annual cycle. 

(b) The final size attained by Rohu, Labê q rqhita 

during one annual cycle. 
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PLATE - XX1\J 

(a) The final size attained by Silver Carp, 

Hyp_o.p̂ hthalmichth;/s', moli'tr̂ ix during one 

annual cycle. 

.̂b) The final size attained by the Common Carp, 

Cyprinus carpi,o, cdmm̂ uniŝ  L. during one annual 

cycle. 
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PLATE - XXU 

(a) Final weight attained by the Silver Carp, 

Hypophthalmichthya rnqlltrix; during one 

annual cycle at Kyrdsm Kulai Fish Farm. 

(b) Final lueight attained by the Common Carp, 

Cyprinus earwig commlun|i;si L. during ona annual 

cycle at Kyrdem Kulai Fish Farm, 
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PLATE - XXl/I 

(a) Shouuing one haul of f i s h dur ing the f i n a l 

harvest a t the Kyrdom Ku la i Fish Farm. 

(b) Showing another haul of fish during .the 

final harvest at the Kyrdem Kulai Fish Farm, 
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FIG. 17 

Graph showing the growth rate and u/sight of 

different species of fishes, Cyprin.us' carpid 

communis L., Hypophthalmichthys mqlitrix (\/al.), 

Labeo rohita (Ham.) and Cirrhinius mr'i.Q'ala (Ham.) 

in a composite fish culture experiment at Kyrdem 

Kulai Fish Farm, 
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TABLE XXXVa: Showing t t ie d e t a i l s of t h e compos i t e 
f i s h c u l t u r e a t Kyrdem Ku la i F ish Farm 
d u r i n g Feb rua ry 1979 t o F e b r u a r y 1980 . 

a « « tm *••* r-t m 

S i t e : Kyrdsm K u l a i F ish Farm, f l egha l aya . 

Pond a r e a l 1,000 sq m. 

Type of Pond ; K a t c h a . 

Depth : 0 , 5 t o 1,5 m. 

Fish stocked : Rohu, Mrigal, Silver and Common Carp. 

Feed employed; a) Rice bran and oil cake '1;1 ratio) 
at 4% body uieight at every alter­
nate day. 

b.) Coiudung @ 15,000 kg/ha/yr at 
weekly intervals. 

TABLE XXXl/b '. Shovuing the details of the composite fish culture 
at Kyrdem Kulai Fish Farm during February 1979 to 
February 1980. 

Total Initial size Total Final size Survivality Mortality 
Name fJos. _„„„£ang8_,_^ 'Jos. ___££n22„—. 

stoc- — — — — — — harv- — — — — — - — . — — — — — « — 
ked cm. gm. ested cm, gm, Mos. % Nos. % 
(Feb. (Feb. 
1979) 1980) 

Rohu 

Mr iga l 

Common 
Carp 

S i l v e r 
Carp 

200 

125 

175 

40 

7 . 0 t o 
t o 

8 .5 
8 . 5 

t o 
9 .0 

6 .0 
t o 

8 .0 

6 .0 
t o 

1 1 . 0 

4 . 0 
t o 

6 .0 
5 ,0 

t o 
1 0 . 0 

5 . 0 
t o 

1 0 . 0 

4 . 0 
t o 

1 0 . 0 

127 

92 

135 

31 

1 6 . 0 
t o 

2 7 , 0 

1 9 . 0 
t o 

2 9 , 0 
1 9 , 5 

t o 
3 7 . 0 

3 0 . 5 
t o 

4 2 . 5 

5 0 . 0 
t o 

240 .0 

6 5 , 0 
t o 

3 0 5 . 0 

1 5 0 . 0 
t o 

655 .0 

3 0 0 . 0 
t o 

7 1 5 . 0 

127 

92 
] 

135 

31 

6 3 , 5 

7 3 . 6 

77 .1 

7 7 , 5 

63 

33 

40 

9 

3 6 , 5 

2 6 , 4 

2 2 , 9 

2 2 , 5 
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of six Silver carps that were recovered at the bank of the pond 

evidently shoujitig symptoms of asphyxia and consequent death. 

(ii) Physical factors : 

Tejfip^er;ajujr.g. '•" 

The temperature recorded in this pond ranged betuieen 12-

J3°C as seen in Fig. 18. It a/ill be seen that louj temperatures 

u/ere recorded in late December, January, February and early 

March, when the temperature ranged between 12-22°C. From April 

onujards till October there was a rise of water temperature bet­

ween 24-31.5°C with a maximum in September (33°c)« 

Water level :-

The water level measurements taken during the 12-month 

period were found to be higher in the month of 3une, July, 

August, September and October 1979. From November onwards a 

gradual decrease was observed till February 1980. Again the low 

watef levels was observed during March and April 1979. The rise 

in tha water level in Oune to October was due to heavy rainfall 

during this period, and the low water level especially in Feb­

ruary and March was due to the dry and windy season, 

(iii) Chemical factors : 

The pH of the water was always found to be in the acidic 

range and varied between 6.4-6.9, The different values are 

indicated in Fie,. 18, During the 12 month study the value was 

steady in February and flarch 1979 with the pH of 6,8, which 

tended to drop in April and May with 6,6 and 6,5 respectively. 

Again in Oune and Ouly therq was a rise to 6,8 and 6»9 with a 



'FIG. 18' 

Graph ahoujing the fluctuations of air and water 

temperature and pH of the composite fish culture 

pond at Kyrdam Kulai Fish Farm, 



FIG.18 



FIG. 19 

Graph shoujing the f l u c t u a t i o n s of f ree carbon-
d i o x i d e , C^and t o t a l a l k a l i n i t y a t the compo­
s i t e f i sh c u l t u r e pond a t Kyrdem Kulai Fish Farm, 
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degree of stability between 6.6-6.7 from August 1979 to January 

1980. Finally the pH drops to 6.4 in February 1980, 

Pi3s olVed oxŷ q̂ en ;-

The amount of dissolved oxygen present shoaied marked fluc­

tuations during the 12-month study period, the values ranging 

between 7.2 to 11,2 mg/l as shown in Fig,19. 

Fre'e Carbondioxide :-

The values for the free Carbondioxide in this pond estima­

ted to be present during the 12-month period are presented in 

Fig,19,, Throughout this period the free Carbondioxide was 

present in the medium with less of fluctuations ranging between 

2.0-4.0 mg/l. 

Total Alkalinity :-

As shown earlier the water was acidic with a pH value 

always lower than 7.0. The amount of total alkalinity showed 

very clear seasonal differences as will be seen from Fig, 19, 

Throughout the period of study the amount of total alkalinity 

was low ranging from 12,0-28,0 mg/l, with the maximum of 28,0 

observed in February, f%rch, July and October 1979, The low 

values recorded in February 1980 was 12.0 mg/l, 16,0 in May, 

18,0 in June and 20 mg/l in December, 

Phosphate ;-

The inorganic phosphate content of the pond expressed as 

PO^ Was shown in Fig, 20, The pond water contained very low 

amount of thia nutrient;, the maximum being only 0,08 mg/l luhUe 

the minimum was 0.028 mg/l. In Fsbruary 1979, the phosphate 

recorded was 0.06 mg/l and soon after stocking (ilarch) the 

value dropped down to a minimum of 0.028 mg/l. Subsequently, 



FIG. 20 

Graph shotuing tha f luctuat ions of dissolved 
phosphate, n i t r a t e and s i l i c a t e at the com­
posite fish cul ture pond at Kyrdem Kulai 
Fish Farm. 
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it uJas noted that there was a steady rise in April, Flay and 

June. Again in 3uly and August there mas a steady drop mhereas 

from Scptembor 1979 to February 1980 an upmard trend mas noted 

in the phosphate content from 0,045 to 0,000 mg/l. 

Nitrate :-

The nitrate content in this experimental pond mas lom ran­

ging from a minimum of 0,004 mg/l to a maximum of 0,06 mg/l as 

shomn in Fig, 20. From February to I'lay 1979, there mas a steady 

rise of nitrate content from 0,04-0,065. In 3une 1979 it drop­

ped to 0.015, mhen again in Ouly, August and September there 

mas an abrupt drop ranging from 0.004 to 0.006 mg/l. In October 

1979 to February 1980 a rise mas again noticed mith 0.04, 0.045 

and 0.035 mg/l. 

Silicate ;-

The silicate content mas high ranging betmeon 2.4-3.6 mg/l 

as shomn in Fig. 20. The fluctuations mere not much as there 

mas an increasing trend all throughout, except a slight drop in 

May 1979 to 2.7 mg/l, in October to 2.5 mg/l and in February 

1980 to 2.4 mg/l. 

(iv) Biolo;qica,l factors :-

Ph'/toplankton : (Table-XXXUI and Fig. 21) ;-

EufqlenoDhvceae : 

The group mas represented by tmo common flagellates, 

Eucjlê na and PhaGU;g species. This algas mas found to present 

from February to 3uly 1979 and October to December 1979 till 

February 1980 and mas absent in August and September 1979. The 

maximum occurrence of this group mas seen in the month of Jan­

uary and February-1980, though the number mere more in the 
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latter than inthe former, the percentage differences was about 

2/'̂  increase in the former. In February 1979 though the cell 

counts luere the maximum recorded for the period of investiga­

tion being nearly 75-200 cells more than in January and February 

1980, Yet these relative abundance in terms of total plankton 

oias very negligible. Similarly, though the minimum count was 

seen in Duly, yet the relative percentage of abundance luas 

observed in the month of May. 

Chlorophyceae, i 

The group of organisms represented among the Chlorophycsae 

are Pe'diastrum. Arrthrodesmus, StaLPrastrum, Cbelaatrum', Scen/ede^-

mus;, Dictyosphaerium. Closterium. Co'smariuni, H'ormidium, Peniud. 

Pl,e,yr.o_taB.nium, Spiroqyra, Ankistr;o;d'Qsmus. This group ranged 

from 36.04?5 to 95.61^ of the total plankton throughout the 

study period. In this group, both the actual counts and their 

relative percentage did tally at least for the minimum and max­

imum recorded. The maximum oias observed during the months of 

February with 31,440 cells/litre of 95,6-]% and the minimum in 

3anugry with 1,000 cells/litre and 36,0A%, A steady rise was 

noticed in March, April and May which then dropped in June and 

again rise in 3uly, August and September. From October onwards 

there was a steady decline in the population till January and 

gain in February 1980, a trend of increase was observed. a 

- Chrygtyhyjceae : 

The ChrysTphyneae are r e p r e s e n t e d by P i nob r Von, and Chrya'o-

be 
COCCUS s p e c i e s . Th is g.roup was found t o ^ p r e s e n t d u r i n g f la rch t o 

J u l y and f r om October t o Feb rua ry o f 1979 and 1980 , b u t absen t 
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in February 1979 and in the months of August and September of 

1980. The minimum number recorded was seen in the months of Dune 

with 15 cells/litre and 0.55̂ ,̂ whereas the maximum relative 

abundance was observed in January of nearly 16.04/O, However, in 

April the maximum number of cell counts was recorded being more 

than nearly 500 cells more than January 1980, though the rela­

tive abundance was nearly 4/o less in the former. A rise in num­

ber was noticed from P̂ arch to April but began to drop from May 

to July, when it completely disappeared in August and September. 

From October, a steady rise was observed till it reached a peak 

in January and a small drop in February 1980, 

Bacillarioph yceae t 

NavicuLa» IVitzchia and Asterionella were among the Bacill-

ariophyceae encountered in the collection of the plankton sam­

ples. This group was seen to be absent in March and October. 

From April onwards a steady rise was noticed until a peak was 

reached in July with 500 cells/litre and a percentage of 14-38?S 

being the maximum. A drop in numbers was noticed in August and 

September when it completely disappeared in October, to be 

recorded again in November which continued to show a steady 

rise till the month of February. 

Cyanophyceae : 

The group Cyanophyceae were represented by Anabaena sp. 

and Oscillatoria sp. This group was the least abundant of all 

the phytoplankton groups recorded and were found only in the 

months of May, June, July and August. The maximum relative 

occurrence was seen in June with a percentage of 7,62%, whereas 
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in the month of Hay the number of occurrence was with nearly 

60 cells/litre more, but the percentage abundance was only 2*21% 

The minimum number was recorded in the month of August with 15 

cells/litre and thereafter completely disappaarBd throughout 

the rest of the period of investigation. 

Zooplankton :-(Table XXXUI and Fig. 21 )l-

Prqtô zqa. : 

The Protozoa encountered in the plankton sample are 

Diffuqia, sp, Arcella sp, Paramae|cium sp. The maximum number 

recorded as a group was seen in the month of September, though 

the maximum relative abundance in percentage was seen in Aug­

ust. The least occurrence mas observed in February 1979 with 

185 cells/litre and 0,56^ relative abundance. From the month of 

March onwards a rise was observed till it reached the peak in 

September. Thereafter it fell steadily till February 1980. 

R.otifera ; 
^ » 

The Rotifera was represented by Kerate 11 a. and Lecans spec­

ies. This group o/as found to be present throughout the period 

of investigation with the maximum number recorded in the month 

of April, though the maximum relative percentage was observed 

in March. From the month of May onwards till February 1980, a 

trend in the decrease of number though observed was not steady 

but had significant fluctuations of rise and fall. In February 

1979 till April 1979 it was a steady increase, 

Cla^docera i 

Cĥ v;dorus sp. and Bosmina lonqirostris were the Cladoceran 
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encountered in the plankton samples. Like Rotifera, the Clado-

cera also shoiued the same pattern of differences betiueen the 

maximum number of Abundance and the maximum relative percentage 

throughout the period of investigation. It ujas seen that the 

maximum number u;as recorded in the month of April luith 160 

cells/litre folloujed by Jovember with 150 cells/litre; luhbrcas 

the maximum relative percentage of abundance was observed in 

Duly with 3.75/o for only 130 cells/litre. Similarly, the minimum 

number recorded was 25 cells/litre of 0.67^ in February 1980, 

though the minimum relative percentage was noticed only in 

February 1979 with 45 cells/litre of 0,^A%, From February 1979 

till April there was a steady rise in numbers but tended to 

drop during flay and 3une with again a rise in 3uly and further 

drop in August. From September till Wovember there was a steady 

increase in the numbers which fall for the subsequents of 

investigations. 

Copepoda : 

The Copepods encountered in the plankton samples were the 

Cyc 1 ops« Pia,p,tomus and iVa u p l i u s . T h i s group was found t o p r e s e n t 

throughout the period of investigation with the minimum recorded 

in February 1979 with 12 cells/litre of 0,03^ and the maximum 

number of 240 cells/litre was observed in June with 5.43^ for 

only 150 cells/litre. From the minimum in February 1979, a log-

rithmic rise in numbers was observed till April which fell 

drastically in Hay to again rise significantly in June and a 

small decrease in 3uly. From August a similar rise was seen till 

October, which fell thereafter steadily in the remaining months. 



FIG. 21 

Graph shoiuing the relative percent abundance 

of different groups of Phytoplankton and Zoo-

plankton in composite fish culture experiment 

at Kyrdem Kulai Fish Farm. 
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TABLE XXXVI: Showing the groupwise seasonal abundance of different 
Phytoplankton and Zooplankton in the Composite Fish 
Culture Experiment at Kyrdem Kulai Fish Farm, Kyrdem 
Kulai expressed in numbers per litreo 

Name of the spe--' ^^^ ^^^^ ^^^ ^̂ Ŷ ^̂ ^̂  ^^^ ^^^ 

r u n rMnDUV-rnr BOO 500 100 45 100 30 
LUbLLMuPHYi^LML 2.435^ 1 5 . 8 7 ^ 1.30?^ 0,64% 3,62% D,B6% 

ru i n o n o u v r r n r 31440 1760 5280 5600 1200 1500 2200 
LMLUrtUHMrbtHL 9 5 . 6 1 ^ 5 5 . 8 7 ^ 6 9 . 0 6 ^ 7 9 . 4 2 ^ 4 3 . 4 8 ^ 4 3 . 1 6 ^ 5 5 . 9 4 ^ 

LMMYbUFiiYLLHL ^ 1 2 . 7 0 ^ 12.56?^ 1,92% 0,55% 0,86% 

RflTTl 1 oRTnPHVrrnr ^20 - 160 240 300 500 250 
BHLiULMhfiJPriYLLHt. Q^^^^^ ^ 2.09% 3,A0% 1 0 . 8 7 ^ 14.38^/^ 6,36>^ 

CYANGPHYCEAE I I I ^ l ' ? ^ 3^62^. ulo% 0^38^ 

PRnrn/nn ^^^ 200 625 655 780 1050 1200 
Hnuiu^uH g ^ ^ g ^ ^ ^ ^ ^ ^ g ^ ^ ^ ^ ^_^Q^ 28.26^/0 30.22^^ 30.51?$ 

RnTTTFRB 80 85 120 90 50 80 45 
^ " " 0 . 2 4 ^ 2.69?^ 1.57?o 1 .27^ 1.8l fo 2.30fo 1 .14^ 

n AOnrFRA ^5 80 160 100 65 130 88 
LLHUULLKH Q^^^^^ 2.54^'^ 2.09/o 1.42^/0 2.355^ 3 . 7 5 ^ 2.24?S 

rnPFPnnfl ' '2 25 240 26 150 110 135 
0 . 0 3 6 ^ 0,79% 3 . 1 4 ^ 0.37?^ 5.43% 3 . 1 6 ^ 3,43% 

Name of ' thp specfes SfP OGT NOV DEC 3 A N " " F E B 

9 i„--i2«ii-iiiii«iiiiiiiiiniiriiiiiiiiiiiiiiiiiiiii 
r u n rMnoHvr rn r ** 120 400 550 600 725 
EUGLEMOPHYCEAE ^ ^^g^^^ ^ ^ ^ ^ ^ ^^^5^,;^ 21.62% 19.49% 

r m nRnoHvrrar 5100 4850 3200 1300 1000 2000 
CiLURUPHYCEAE 72.03% 75.43% 63.12% 41.53% 36.04% 53.76% 

rHRVqnPHvrrnF • '^^ "̂ ZO 300 445 350 
CHRYSDPHYCEAE _ ^^^^,. 2.36% 9.58% 16.04% 9 .41% 

nopTi I flRTnPHvrrnr 1^° " ^^^ 180 200 350 
BACILLARIOPHYCEAE ^^^^^^ ^ 2.84% 5.75% 7 . 2 1 % 9 .41% 

1500 1000 800 500 350 200 
h^rtuiu^uM 21.18% 15.55% 15.80% 15.97% 12 .61% 5.38% 

RnTTFrRfl ^5 35 55 60 45 40 
" ^ " 0.92% 0.55% 1.08% 1.92% 1.62% 1.08% 

n annrFRA 95 115 150 110 55 25 
LLHUULLKM ^ ^ 3 5 ^ ^ ^ ^ ^ ^ 2.96% 3.52% 1.98% 0.62% 

rnPFPRDA 18° 235 200 130 80 30 
LUHt-HuuH 2.55^^ 3.65% 3.95% 4.15% 2.88% 0 .81% 
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j_i_s_cu_ssi_qN. 

Composite fish culture in India is an age old and popular 

practice in which onn or mure of the major Indian Carps and 

sometime euen other indigenous species are reared together in 

one and the same pond (Alikunhi, 1977j Hora and Pillay, 1962). 

Traditionally these fish cultural practices were mostly confin­

ed to the eastern Indian States of Bengal, Orissa and Bihar» 

In North Eastern Region of India the conuentional method used 

to be to stock the ponds with locally available species of fish 

fry without adopting any rational and scientific management and 

as such the production obtained remained very low, somewhere in 

a range of 600 kg/ha/yr on an average (Sukumaran, 1978). Tn 

China too, the technique is widely practised (Lin, 1954) where 

the production ranging from 3,863 to 4,815 kg/ha/yr were recor­

ded by a practice of multispecies culture using Silver Carp 

(Hypophthalmichthys molitrix). Grass Carp (Ctenopharynqodon 

idella), Black Garp (Hylopharynqodon picaus) and Hud Carp 

(Cirrhina moliterella)* Of late fish culturists throughout the 

world increasingly recognise the importance of this technique 

for maximising fish production. The guiding principles for such 

studies have been proper species selection, species combination, 

ecological management, stock manipulation, artificial feeding 

and pond fertilization (Chimits, 1961 j Ling, 1961 j Rabanal,19685 

Swingle, 1968^ Yashouv, 196B, 1969). 

Introduction of Silver Carp and Grass Carp into India 

(Alikunhi and Sukumaran, 1964) and the first success in indu- • 

clng them to breed in captivity (Alikunhi e^ al_ 1963) along 
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u/ith the then already established breeding technique on Indian 

major carps (Chaudhuri and Alikunhi 1957) assured the supply of 

quality fish seed, which paved the way for multispecies culture 

and is termed herein as composite fish culture. 

In our country experiments conducted from 1961-64 with the 

surface feeder Catla catla, the column feeder Labeo rohita, the 

Benthic feeders Cirrhinus mrigala and Cyprinus carpio communis 

L,, predominating phytoplankton feeding Chinese Carp, Hypophth-

almichthys molitrix and the macrovegetation feeder Ctenopharyn" 

qodon idella in varying combinations and ratios yielded a high 

production between 1,000-4,900 kg/ha/yr (Alikunhi at al 1971). 

During 1965-68, by composite fish culture using Indian major 

Carps and Chinese Carps the above results were confirmed by 

obtaining a production rate of 2,229-4,210 kg/ha/yr in Cuttack, 

Orissa State (Lakshmanan £t_ al̂  1971), whereas by exotic carp 

alone the production ranged from 2,896-3,281 kg/ha/yr (Singh 

£t̂  al_ 1972), Subsequently with still better management techni­

que a consistently high production of 9,397 kg/ha/yr was achie­

ved with more than a six species combination at Cuttack substa­

tion of CIFRI, India (Chaudhuri «t_ al, 1974). 

For mixed farming in India, the combination ratio of Catla 

4sRohu 3:Flrigal 3 has been generally accepted as the most 

advantageous, though empirical. While assuring scientific fish 

farming practices, Alikunhi (1957), suggested a tentative ratio 

of 3:3:4 and remarked that the fish farmers could use their 

discretion in choosing different combinations and densities of 
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fry to experiment upon and gain experience. Both in India and 

China (Lin, 1954) the widely cultivated carps are knouun to have 

mors or leas distinct feeding habits. f̂ ouJever, a combination of 

fishes from thsae tiuo countries brings together species which 

compete to some extent the same type of food. The competition 

is more pronounced betuueen Mrigal and the Common Carp and bet­

ween Catla and Silver Carp (Alikunhi and Sukumaran, 1964j Suku-

maran ©t_ a_l_ 1968| Matarajan, 1980). In this context it may be 

pointed out that the results of the present experiment too 

appear to suggest that the competition between the former two 

species are rather acute adversely affecting the growth of 

£•• mriqala« the lattor of the two species. However, data on the 

present composite culture suggest that the relative proportions 

of growth was recorded to be the highest in Silver Carp follow­

ed by Common Carp, then Mrigal and lastly Rohu in that order of 

magnitude. The interspecific competition among the four epecies 

was met to a great extent by supplementary feeding and manuring 

with cowdung. 

The faitly high percentage of survival obtained in all 

species except Rohu, seems to suggest that survival was indep­

endent of stocking densities adopted in the present study. 

Further, it also reflects the favourable physicochemical mileu 

of the pond for fish growth. Apart from these, the main and 

perhaps the only factor governing survival of properly transp­

lanted and healthy seeds is freedom from predation as stressed 

by Soong and Mingkong (1951 ). Such was also the case as con­

firmed in the present experi&ent by a Very high survival 
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percentage of 11,5% in Silver carp, 11,\% in Common carp, 13,6% 

in Hrigal and 63,5% in Rohu, originally stocked as early sized 

fingerlings which grew in the absence or predators and under 

favourable ecological conditions* Houiever, even the mortality 

reported in the results was unusual, caused by disturbance in 

the system by intensive netting for demonstration in September 

1979 when the water become too muddy and turbid. As a result 

several fishes were found dead the next day (21 Rohu, 11 Mrigal, 

18 Common carp and 6 Silver carp), clearly showing symptoms of 

Asphyxia and consequent death. The turbidity due to silt and 

mud are considered to be harmful and usually cause death of both 

fish and fish food organisms (Hora and Pillay* 1962). The depth 

of water in the fish pond is most important since the penetra­

tion of light to the bottom contributes in a large measure to 

the productivity of the system. In temperate regions it had 

been shown that a water level below 3-4 m and in tropical 

regions below 1,5-2,0 m favours maximum light ponetration and 

influence biological productivity. In Indonesia, Carp ponds 

with a maximum depth of 0,3 m is considered suitable for healthy 

growth* In general, fish ponds should not be too shallow as 

extremely high temperature could also adversely affect produc­

tivity and may lead to loss of fish. During the present study 

the Water levels at the experimental pond in the month of Feb­

ruary, March and early April were fairly low upto a mean depth 

of 0.75 m. VJhile it is not possible to exactly correlate this 

factor to growth of fish, probably the slow growth rate of Rohu 

and Mrigal in this pond could be related to this low water 

level among other influencing factors. Further, this low level 
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with virtually no extended water column might have limited the 

foraging propensities of Rohu which is a well known column 

feeder. 

It is a well known fact that the temperature of the water 

influences the metabolic processes of the various organisms 

living therein- Most activities of living organisms particularly 

the poikilotherms like fish slow down the drop in temperature. 

Even eurythermal species of fish like the carps stop feeding at 

about 10°C and become torpid at about 5°C (Hickling,1971). 

During the present experiment the temperature of the pond water 

ranged between 12,8-33.0°C but in 3anuary, February and March a 

fairly low temperature range of 12-14°C prevailed. During this 

period increment of Rohu and Mrigal was recorded to be very low 

and increase in length and weight was almost nil. That the tem­

perature range affect the rate of growth of indigenous carp had 

already been confirmed by Alikunhi (1966) and 3hingran (l974), 

where it was reported that Indian major carps thrive well in 

temperature ranging from 18-37.B°C, while temperature below 16° 

and above 40° are limiting to their growth. On the other hand, 

fingerlings of Silver carp and Common carp exhibited satisfac­

tory growth even during these colder months as these species 

are known to have a wide range of tempsrature tolerance between 

14-4a°C. 

Of the Various chemical factors governing fish life in 

aquatic ecosystems, the dissolved oxygen is of primary importa­

nce as all fishes as well as their food organisms depend on an 

optimal level of this gas in the medium for normal respiratory 
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metabolism* Oxygen content of less than 3.5 mg/l is estimated 

to be lethal to Common carp in European waters and values beloiu 

5 mg/l are knou/n to be critical for other carps and salmonids 

in summer (Hora and Pillay, 1962). During the present investi­

gations dissolved oxygen content always remained high at the 

sxperimantal pond and ranged betujeen 7.2-11.2 mg/l and hence 

could not have been a limiting factor in adversely affecting 

the metabolism of the fish and other fauna. It may however be 

said that the measurement of dissolved oxygen content proved to 

be an useful parameter with regard to the pond fitness for fish 

culture. 

It is now a common knowledge that in most of the routine 

limnological studies the hydrogen ion concentration is often 

used as an index of the prevailing water conditions and thus a 

pH above 7.0 shows an alkaline reaction whereas values below 

which indicate an acidic medium. The pH of water has also been 

used as an indicator of the fertility or potential productivity. 

Swingle (1957) considers that most productive waters in terms 

of fidh growth are those with a pH ranging from 6.5-9,0 whereas 

values below 4 and above 11 are critical for fish life. At 

Kyrdem Kulai fish farm in the present study even after treatment 

by the addition of lime at the rate of 1,000 kg/ha, the pH 

value still remained in the acidic range between 6,4-6.8, Thus 

from a fishery point of view the pH could be considered subop-

timal for the growth of fish as also reported by Alikunhi (1957) 

that Waters on acid soil are generally less productive than 

that on an alkaline soil, although the exact influence of pH on 

the fish growth is not clear. 
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Water receives free carbon-dioxide mostly from the decom­

position of organic matter in v/arying quantities, from the atmos­

phere, or as a result of respiration of aquatic animals and 

plants. Hora and Pillay (1962) suggested that normally a value 

of 5 mg/l of carbon-dioxide proved lethal to fish life. Besides 

preventing the oxygenation of water it might also adversely 

affect the extraction of dissolved oxygen from the water. Simi­

larly a high concentration of carbon-dioxide has also been 

observed to increase losses of fry and produce a number of 

deformed specimens in salmonids. However, the 12 month results 

presented for carbon-dioxide of the present pond show that the 

range of variation never exceeded 2.0-4.0 mg/l, thereby showing 

that as far as this environmental factor is concerned the pond 

habitat was quite satisfactory for normal fish life. 

The measurement of total alkalinity, originally used by 

Schaperclaus (1933) as a measure of productivity and productive 

waters is that which titrate 2 ml to 5 ml of IN HCL/l or 200-

500 ppm equivalent of CaCO^. Alikunhi (1957) stated that in 

highly productive waters alkalinity ought to be over 100 ppm. 

For the pond under study the alkalinity levels never went high 

and ranged between 12.0-28.0 mg/l which from a fishery point of 

view is certainly low and could have much limited their growth 

although its effects could have been indirect by slowing down 

the growth of fish food organisms. In this context it is 

pointed out by Swingle (l967) that where soils located in areas 

of moderate to heavy rainfall and where modern practice of 

liming and fertilization are not adopted, such ponds fall 

within the total alkalinity value equivalent to 10-50 ppm of 
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CaCo,. Houjever, a range of 4 to over 1,000 ppm has been encoun­

tered in natural bodies of Indian waters (Ramachandran, Unpub­

lished), 

Nitrogen forms one of the basic attempts contributing to 

fertility of ponds. It is luell known that ponds derive the major 

supply of nitrogen through the biodegradation cycle and this 

element is of extreme importance in the maintenance and nutrient 

economy resulting in a balanced aquatic life. It has been rep­

orted earlier that the best production of plankton is obtained 

when the water contains 4 ppm of nitrogen with 1 ppm of phos­

phorous and 1 ppm of potassium (Hora and Pillay, 1962). As 

shown in the present results this nutrient was at very low 

levels in the experimental pond which probably affected the 

growth of fish, though the affects could have been largely in­

direct by lessening the production of plankton in the system. 

Unlike nitrogen and carbondioxide the phosphorus source 

to an aquatic aystem is not usually from the atmosphere but are 

released from death of organisms and through bacterial mineral­

ization which in turn helps the growth of phyto- and zoo- biota 

in the water. A concentration of 1 ppm of phosphorus is found 

to be the optimum for good growth of plankton and fish ponds 

having more than 0.2 ppm of phosphate are likely to be quite 

productive (Jhingran, 1975 and 1977). The low content recorded 

in the present experimental pond almost throughout the year is 

likely to have limited the bloom of plankton which form the 

primary source of fish food and thereby restricting the growth 

of fish to a good extent. 
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Among the various species used in the present composite 

culture experiments fingerlings of Labeo rohita indicated a 

consistently low survival and slow growth rate. On the other 

hand the growth of Silver carp in the present experiment was on 

a steady increase throughout the period of study thereby refl­

ecting the favourable nature of the habitat. The net annual 

increase in weight of this species reported from China ranges 

from 560-2,000 gm (Lin, 1954) at a stocking ratu of 250-400/ha 

as compared to 300-715 gm recorded in the present experiment. 

Further, Hickling (1962) states that the growth of this species 

in two Chinese ponds is 337-422 gm under high population densi­

ty of 3,700 and 3,000/ha respectively. Again iri' the plains of 

India at warmer latitudes, Sukumaran si, al, (1969) studied the 

relative growth rate of Silver cap in combination with Catla 

and other indigenous and exotic carps in ponds not subject to 

fertilization or feed* They found an average growth rate of 466 

in six months (range 239-548 gm) when reared in combination 

with Catlat Rohu and Common carp, 326 gm in 6 months (range 153-

677 gm) in combination with Catla and Grass carp and 422 gm in 

6 months (range 199-987 gm) in combination with only Catla. 

Similarly in another set of experiments the fish registered a 

net growth of 393 gm in 5 months, 2,100 gm in 17.5 months, 

4,400 gm in 28 months (Natarajan et, al. 1978). 

The growth indicated by Labeo rohita in India under stock­

ing densities of 3,750 and 3,335/ha is 680 gm/yr as was also 

recorded for Pakistan under a stocking density of 178-1,332/ha 

(Rabanal, 1968). But the present stocking rate of 2,000/ha was 
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much lower luhsn compared with that of the Indian records though 

comparable to that of the rate of stocking in Pakistan maters. 

Nevertheless the growth achieved for Rohu in this system uJas 

indeed very louj with only a mean weight of 190 gm/yr from the 

fingerling stage. It appears therefore that while the differen­

ces in stocking density do not seem to affect the growth rate, 

yet factors such as temperature, depth of water, pH and availa­

ble nutrients certainly limit the growth of this species. 

From the present studies more or less similar results weru 

also obtained for Cirrhinup.mrlqala, though the recorded growth 

rate from the present experiments ranged between 65-305 gm with 

a mean value of 275 gm/yr. Although this is an improvement over 

that of Rohu, yet not optimal in comparison to the growth rate 

of 454 gm/yr (Alikunhi, 1957) and 681 gm/yr (Ganapati and Chacko 

1950) as obtained at a lower altitude in the plains of India 

with Warmer water temperature and an alkaline pH. 

3hingran (1968) and Alikunhi (1966) have summarised avail­

able information on the growth of Common carp from different 

parts of the world. The weight as obtained by this fish during 

the first year has also been reported by Alikunhi (1966) to be 

38 gm and 375 gm in 3apan, 300 gm in China, 400 gm in Malaysia, 

ThaUand&lhdonesta and 600-800 gm in USSR, 35-50 gm in Europe, 15 

gm in England and 600-1^800 gm in India. Mora and Pillay (l962) 

reported the rate of growth to be as 1,000 gm in India and 350-

400 gm in China, In the present experiment, the growth rate 

obtained was 150-655 gm with a low mortality rate of 22,9% 
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mhich compares favourably with the rest of the findings on this 

species, in spite of the prevailing low temperature, acidic 

nature of the tuater and ths lou/ nutrient content of the present 

study area. 

As in the case of Fish Dale farm, ShillDng,the seasonal 

fluctuation of the planktonic organism could be broadly divided 

into Phytoplankton and Zooplankton. 

However, unliks the Fish Dale, though all the five groups 

of Phytoplankton u/ere also present, in this system (Kyrdem Kulai 

fish farm), the dominant group was Chlorophyceae. Further Chlo-

rophyceae had two peaks of abundance in contrast to the remaining 

four groups of Phytoplankton obtained in the present system 

which had only one peak. The interesting observniiou a,q nan be 

seen from Figs, 21, is that the two peaks of abundance in Chlaro-

phyceae was inversely related to the remaining four groups. The 

groups Euglenophyceae and Chrysophyceae had their peaks during 

winter as revealcsd by their presence of a peak during March and 

a trend toward a peak again in next March, as they started in­

creasing in their relative abundance from ''Jovember onwards. The 

two groups Bacillariophyceae and Cyanophyceae had only the summer 

peak, while Chlorophyceae predominated during spring and autumn. 

As in the case of Fish Dale, so also in this system the 

group Protozoa among Zooplankton dominated over the other group, 

throughout the study period. However, unlike Fish Dale farm, 

this dominant group Protozoa revealed only one peak of relative 

abundance in mid summer, which was also observed for Copepoda, 
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though much less in their relative abundance. The other group 

follows more or less a similar pattern as in Fish Dale. 

If a relationship thus exists while comparing the Phytopl-

ankton u/ith that of the nutrients it is seen that there is a 

near to positive relationship between Chlorophyceae and Phosph­

ate and Nitrate. In the other groups of Phytoplankton, though 

intricate relationship might have existed between the nutrients 

and the remaining four groups it does not get expressed in the 

seasonal fluctuating trend brought into monthly phenomena. One 

clear emerging fact remains that Chlorophyceae dominated in 

this system bringing down the levels of Chrysophyoeae and Cyano-

phyceae, proving thereby as mentioned earlier that their latter 

utilization by planktonic feeders with Phosphate levels below 

0.3 mg/l could have had some relationship if any. This is con­

firmed from the fact that this Kyrdem Kulai fish farm had a 

composite fish culture of carps in contrast to the Fish Dale 

farm where only monoculture of carps was done. 

Among the gases it was seen that Chlorophyceae was positi­

vely and directly related to only free Carbondioxide levels. It 

is known that the stage of succession from blue-green to green 

is a phenomenon attributed to the direct increase of the Carbon­

dioxide levels Shapiro (1973), All other relationships probably 

could have been similar to what have been discussed for the 

Fish Dale farm. 

While observing the relationship between the physicochemi-

cal parameters with that of the Zooplankton fluctuation, an 
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exact relationship for Fish Dale as Protozoa was seen here too, 

in that Nitrate and Phosphate were inversely related, Similacly 

no definite relationship uuas observed for the remaining groups. 

The reason for Protozoa abundant as mentioned earlier could be 

due to concentration of oxidisable organic mattbr in high lev­

els (Munaiuar, 1970). This is corroborated by the fact that 

Protozoa and the Oxygen in this system is directly related. 

When the growth of fish was compared with Phytoplankton 

and Zooplankton levels it is seen that Euglenophyceae did show 

a direct relationship with most of th>3 group in the sense that 

with their increase in relativ/e percent of abundance, simultaneo­

usly a take off in the growth rate of fishes was observed. 

Further the Silver carp had a trend seemingly affecting the 

trends of Chlorophyceae. These facts are in concordance with 

earlier reports not only but also to the fact that they are 

Phytoplankton feeders. There was really no emerging relation­

ship among the Zooplankton and the growth rate of fishes. How­

ever, there does exist a relationship in the sense that except 

for the Protozoa all other groups of Zooplankton were much less 

than ^0% indicating their prevention of abundance by predation 

of Zooplankton feeders in such a composite fish culture system. 



SUMMARY 
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SUMî .AR,Y 

The present investigations were focussed on the various 

breeding and culture aspects of the Common carp, Cyprinus carpio 

communis L^ and the Indian major Carp, Labe.o. rohita during the 

years of 1977, 1978 and 1979 was carried out at different alti-

tudinal situations in i'leghalaya State. These experiments inclu­

ded breeding, suitability of different egg collectors, rearing 

of spawn to fry, fry to fingerlings and fingerlings to table 

size fish along with an year round experiment on composite fish 

culture. 

During the breeding experiments conducted in 1977, the 

total number of eggs were estimated to be 45,000 of which 80̂ ^ 

were fertilized, amounting to 36,000 fertilized eggs. The 

ambient temperature during this period was 20°C, The total num­

ber of hatchlings and spawns harvested were 22,400, indicative 

of a hatching rate of 62,2%* 

Two sets of breeding experiments were again conducted in 

1978. The first of these showed that the fish spawned at 18.5°C 

and gave an estimated total number of 31,747 eggs. The percen­

tage of fertilization was 55/b with the fertilized eggs to total 

about 17,460, The final number of hatchlings and spawn procured 

were 13,160 working out to a hatching rate of 64.2/S, In the 

second experiment only a small sized brooder was used, with the 

percentage fertilization amounting to 15% with 16,875 numbers 

of fertilized eggs. The total number of spawn harvested, how­

ever was 9,055 indicating a 53.7^ hatching rate. 
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In 1979, three sets of breeding experiments were conducted 

in breeding hapa and Plastic Pools, using different substrates for 

egg collection, viz., the aquatic weed (Ro^talla), Coconut fibre 

raft. Wooden frame with nylon flap and Aluminium wire frame nylon net. 

In the first experiment in hapa, breeding took place at the 

temperature range of 19 to 2n°C, The percentage of fertilization 

was 85^ with the eggs measuring 1.2-1.8 mm and 0,0018 gm in weight 

forming 555 number of eggs/gm and an estimated total of 27,500 

eggs. The fertilized eggs amounted to 23,375, The total spawn 

collected were 17,875 indicating 76.4/3 hatching rate. 

The most efficient of the egg collectors, proved to be the 

Coconut fibre raft with the maximum attachment rate of 50^ compa­

red to Rotalla (25/a), VJooden frame nylon flap (15%) and Aluminium 

wire frame nylon net with 10/o, This implies that the Coconut fibre 

raft Was five times more efficient than the Aluminium wire frame 

nylon net, 3,5 times than the Wooden frame nylon flap and twice 

efficient than the aquatic weed. The percentage attachment of 

fertilized egg ranged between 85/o in Coconut fibre raft, 90/o in 

Wooden frame nylon flap, 95/"̂  in Aluminium wire frame nylon net 

and 75^ in Rotalla. 

The second set of experiments during 1979 conducted in the 

hapa, with the same four types of egg collectors showed that the 

fish spawned at the temperature ranged of 19"20"C. The total num­

ber of eggs released with a 80 gm loss in weight of the brooder 

was 36,400, VJith a 70/S fertilization, the total number of ferti­

lized eggs was estimated to be 25,480. The final number of hatch-

lings and spawn harvested were 15,380 working out at a hatch-

ling rate of 61,9̂ 11. In this experiment too the 
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Coconut fibre raft showed the maximum percentage of egg attach­

ment with 55'3j followed by Rotalla 20);̂ , Wooden frame nylon flap 

20^ and Aluminium wire frame nylon net 5% in that order. The 

percentage of fertilized eggs attached to the different egg 

collectors were 93^ in Coconut fibre raft, 92/̂  in Wooden frame 

nylon flap, 96% in Aluminium wire frame nylon net and 1U% in 

Rotalla* 

The third series of breeding experiments during 1979 were 

conducted in a Plastic pool when the fish bred at the tempera­

ture range of 18,5-19.0°C, The percentage of fertilization was 

75% with the egg size ranging between 1.4-2.0 mm of 0,0024 gm 

in weight amounting to 415 eggs/gm. The estimated total number 

of eggs spawned were 46,650 of which only 34,235 fertilized. 

Thus the total number of spawn produced was 28,010 with the 

hatching rate of 81,8^, The attachment of eggs in Coconut fibre 

raft Was 60/̂  tuith 90^ fertilized eggs, in the aquatic weed 

Rotalla 20̂ 0 of attachment with 75/o fertilization, in the Wooden 

frame with an attachment capacity of '\5%> with the fertilized 

eggs forming 95/& and in the Aluminium wire frame nylon net att­

achment value being 5/̂  having 9Q%> fertilized eggs. The Coconut 

fibre raft thus showed the maximum efficiency with 12 times 

more than that of the Aluminium wire frame nylon net, 4 times 

of the wooden frame nylon flap and 3 fold increase as compared 

to the aquatic woed Rotalla rotundifolia. 

Based on the experiments conducted during the 3-year 

period, the percentage of hatching in the different years were 
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62.2^ in 1977, 64.2^ and 53.75̂  in 1978 for the two experiments 

and 76.4^, 61.9°̂  and 81.8>o in 1979. It has boen shown that the 

loss of most of the fertilized eggs and their hatchability were 

due to a fungal infection caused by Saproleqnia which were seen 

to bloom in the rotting weed even from the v/ary first day of 

egg incubation and spreads to the unfertilizod eggs specially 

at low temperatures. However, in 1978 in addition to the fungal 

infection the low hatching was also attributed to rain and 

hailstorm and the prevailing cold temperature (14.5 to 19.5°C) 

during incubation. 

In the three sets of experiments in 1979, the first showed 

a hatching rate of 76.4/o with low fungal infection which was 

restricted mostly to the aquatic weed. In the second series, 

Saproleqnia spread among the unfertilized eggs attached to 

Rotalia as well as to the Coconut fibre raft, although no infe­

ction occurred in the other two collectors, with an overall 

hatching of 6^,9%, The third experiment in Plastic pools yiel­

ded a percentage hatching of 8I.8/0 with all the different types 

of egg collectors praotically free of any fungal infections. 

The rearing experiments on Common carp were also carried 

out for the three year period (1977-79) in various combinations 

of habitats and feeding regimes. Further, these experiments 

relate to the rearing of the spawn to fry, fry to fingerlings 

and fingerlings to table size. 

These rearing experiments with spawn normally extended for 

a duration of 60 to 90 days, with daily observations. The first 
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experiment in 1977 conducted in a pucca nursery, pond uiith 8,000 

spawn (4.0-6.0 mm and 5.0-8.0 mg in vijeight), showed that these 

grew to fry stage of 20.0«'50.0 mm length and 3,000-8,000 mg in 

weight with a final harvest of 5,805 frys indicating a 12,5% 

survival rate, with the mortality percentage of 21,5%, During 

the second experiment in 1977 with 15,000 spawn the growth att­

ained was 60,0 to 90.0 mm and 3,000 to 15,000 mg in weight. The 

total number of fry harvested was 9,124 giving a 60^ survival 

with a mortality rats of 40̂ .̂ 

The first experiment-in 1978 with 10,000 spawn shotodd'that 

they grew upto 40,0 to SOoO mm in length and 5,000 to 15,000 mg 

in weight with a final number of 7,659 harvested with a survival 

rate of 16,5%, The rate of mortality worked out to 23.5/S, In 

the second experiment of the same year for a duration of 75 days 

the growth obtained was from 60 to 100 mm in length and 7,500 

to 18,000 mg in weight* The total number of fry harvested were 

4,460 with a survival of 55.7^, The mortality rate was AA,'3% 

with an estimated fry loss of 3,540 numbers. 

One another series of spawn rearing experiments in 1978-79 

were in a nylon hapa placed within in a well managed nursery 

pond with adequate feeding. Of these four experiments, the ' 

first two lasted for 75 days and the other two for 60 days. 

1,000 spawn were used in each of the experiments, the spawn 

size ranging between 8,0 to 10,0 mm and 10.0 to 12.0 mg in 

weight. The first two experiments showed that the spawn grew to 

a size range of 40.0 to 80,0 mm and 3,500 to 8,000 mg in length 
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and weight with a final harvest of 724 to 752 numbers of fry 

indicating 75.8^ survival with a mortality of 26«2/o, In the 

other two experiments of 60 days duration the spawn grew to the 

fry size of 3D to 70 mm and 2,500 to 6,000 mg. The total number 

harvested ranged between 813 to 856 with the mean survival of 

83.4/̂  and 16.6?̂  mortality. 

For purposes of replication, four sets of rearing experi­

ments were again conducted during 1979, Of these, the first two 

lasted for 75 days with the final size ranging from 30 to 70 mm 

and 3,000 to 6,500 mg. The total number of fry harvested ranged 

between 847 to 891 amounting to 86,9% survival and 13.1^ of 

mortality. The other two experiments extended for 60 days when 

the spawn grew to fry stage of 45 to 75 mm and 4,000 to 9,000 

mg. The final number of fry harvested varied from 855 to 373 

with a survival rate of 86,4%, The mortality worked out to a 

mean of 13.6^. 

In yet another series of rearing experiments aimed at the 

comparative efficiencies of the fry habitat, the Common carp 

spawn were reared in Plastic pools during 1978 and 1979, The 

source of water in the Plastic pools was from a pond originally 

manured prior to these experiments, in addition to supplementary 

feed that was provided. The two rearing experiments in 1978 

with 500 spawns lasted for 60 days. The spawn grew to fry stage 

of 35 to 60 mm in length and 3,000 to 7,000 mg in weight. The 

final number which survived ranged from 302 to 358 indicating 

an average gain of 66%o with a mortality rate of 34/S, During thn 
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two experiments in 1979 with the same number of 500 spawn reared 

for 60 days, the growth attainment ranged from 40 to 65 mm and 

3,500 to 6,000 mg. The total number of fry taken out were bet­

ween 393 to 417 in the two experiments giving a mean survival 

of 81% and the mortality being 19%. 

The experiments on the rearing of fry to fingerling stages 

of the Common carp were conducted in the Plastic pools of vary­

ing sizes for a period of six months and by using different 

feed combinations. The experiments were carried out in the pre­

mises of the University campus and most of the factors were 

kept under control in these Plastic pools. 

In Pool 1, stocked with 100 fry and fed with rice bran, 

mustard oil cake and cowdung showed the highest growth from an 

initial of 0*5-1.0 gm to a maximum weight range of 35.0-51.0 

gm. The total number of fingerlings finally harvested were 84 

accounting for a survival rate of 84% with a mortality of 16%. 

In Pool 2, with feed combinations of only rice bran and 

mustard oil cake, the 75 fry stocked therein grew to 22.0 to 

35.0 gm with an average monthly growth ratj of 4.85 gm. The 

final number of fingerlings collected from this experiment was 

66 accounting for a survival of 88%. The loss due to mortality 

was estimated at 12%. 

In Pool 3, the 25 fry stocked, grew to 18.0-26.5 gn with 

an average monthly growth rate of 3.5 gm. The feed comprised 

only of rice bran. 20 fingerlings were finally harvested resul­

ting in 80% survival with a mortality rate of 20%. 
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In Pool 4, where 25 fry u/ere stocked, these grew to sizes 

ranging between 25.0-38,0 gm with the average growth rate of 

5.3 gm per month, 18 fingerlings were harvested ultimately 

amounting to a survival rate of 72/-̂  with a mortality of 2B/S, 

The feed in this pool comprised of mustard oil cake only. 

The Control Pool 5, with 55 fry showed the least growth 

reaching a maximum of only 9.0-12,0 gm with an average monthly 

growth rate of 1.59 gm. At the close of this experiment, only 

12 numbers of the fingerlings remained alive. The rate of sur­

vival was 22^ with the highest mortality rate of 78%. 

The water temperature recorded in the Pools under study 

revealed the overall range of 10-21°C in all of them, showing 

the maximum values during September and October (20-21°C) with 

a decreasing trend from November to February (18-10°C), The pH 

of water remained in the alkaline range between 7.0-8.6 in 

Pool 1, 7,0-9.2 in Pool 2, 7,0-8.3 in Pool 3, 7.0-8.8 in Pool 

4 and 6,6-10,1 in Pool 5. The conductivity values of the five 

Plastic pools ranged between 58.80-63.00, 78,75-98.70, 105,00-

168,50, 115.00-168,50 and 42.00-52.50 /umhos/cm respectively. 

The amount of dissolved oxygen showed marked fluctuations with 

the content ranging between 8.0-12.4, 6,4-11,6, 4,0-11.6, 4.0-

10.8 and 2.0-12.8 mg/l in the five pools. 

The third and final phase of the present series of exper** 

iments on the Common carp was the rearing of fingerlings to 

table size as conducted in a pucca nursery pond at an altitude 

of 1,550 m at the Fish Dale farm, Shillong for one year during 
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1977-1978, The size range of fingerlings used tuere betujeen 6.0-

16,0 cm and 5,0-50.0 gm. As a result of this experiment the 

mean lueight attained by those fingerlings was between 65-585 gm, 

with the individual maximum of 585 gm. Based on this rate of 

growth the total production worked out to 4,240 kg/ha/yr. The 

monthly rectBrd maintained on growth increment showed that most 

fish attained their maximum growth during the first five months 

of the rearing. This period extended from fJovember to April 

which included the months with rising temperature soon after 

winter. An interesting sidelight of this experiment is the 

attainment of sexual maturity and subsequent spawning of a few 

of the larger females as clearly evidenced by the presence of 

newly recruited fry of 3,0-3,5 cm long and 0,6-1,0 gm in weight 

in the population. The significance of this had been discussed. 

The physical and chemical factors studied for the entire 

rearing period showed that th^ temperatute ranged between 10-

24.50C, pH 6,3-6,9, conductivity 33,60-66,15 umhos/cm, dissol­

ved oxygon between 8,4-14.0 mg/l, free carbondioxide 2,0-6.0 

mg/l, total alkalinity 2D,0-44,0 mg/l, phosphate 0.01-0.14 mg/l> 

nitrate 0.01-0,07 mg/l and the silicate contents from 0,02-0,12 

mg/l. 

Experiments on the predatory propensities of dragonfly 

nymphs (A'eshna sp and Cordulia sp), Notonectids (Anisops sp) 

and frog (Ran,̂  limnocharis) conducted during 1977 under labora­

tory conditions yielded the following results. The first of thr 

five series of experiments with the nymphs of Aeshna, on the 

Common carp spawn of 0,5-0,6 cm lasted for 24 hours which 
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showed the mean loss of 6, 6, 7, 5 and 8 numbers of spawn amou­

nting to a percentage loss of 1>^%, 30fa, 35̂ a, 20% and 40% 

respectively. The second set of the five series aiith the nymphs 

°^ Oordulia amounted to a predatory loss of 70%, 55%, 40%, 50% 

and 65%, The third set of the five series of experiments using 

the hemiptsran bug, Anisops resulted in an average spawn loss 

of the consumed ; injured to be 9;5, 7:4, 8:4, 6:3 and G'.9, The 

mortality rate in terms of percentage worked out to 28%, 22%, 

24%, 18% and 30% in these experiments. The fourth and the final 

aeries using the vertebrate predator, Rana limnocharis of 1.5 

cm size on the spawn of Common carp showed the predatory pro­

pensity rate to be of 16%, 12%, 25%, 25% and 12% for this ser­

ies of experiments. 

The induced breeding and rearing experiments on one of thn 

Indian major carps. Labgo rohita (Rohu) were carried out at 

Mawpun fish farm about 25 km from Shillong during 1979 at an 

altitude of 1,100 m. 

The two series of the induced breeding experiments brought 

about spawning of the fish at a water temperature range of 26-

28°C, The total number of eggs obtained in the first series 

was 15,000 and in the second 18,000 with the percentage fertil­

ization amounting to 35% and 10% respectively. The total harvest 

of spawn in the first experiment was 1,048 of hatchlings while 

the second experiment yielded no hatchling at all. The incuba­

tion period took approximately 24-40 hours at the ambient 

temperature of 18.5-26.5°C. 
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The rearing experiment on Labeo rohita conducted luith the 

available spaiun in a n/lon net hapa placed ujithin a u/ell mana­

ged nursery pond lasted for a duration of 30 days. The initial 

number of 1,048 spawn of size ranging from 6.5-8.5 mm and 6.0-

9.0 mg grew to early fry stage attaining a length of 10.0-15,0 

mm and weight of 300-600 mg, A total of 603 fry were finally 

harvested with the survival rate forming 57.7/b, while the loss 

of the rest of the 445 frys caused a mortality rate of 42.3/^, 

The subsequent rearing of the early frys continued in a 

managed nursery pond for 90 days, saw their growth through the 

early fingerling stage reaching a length of 20,0 to 60.0 mm 

and weighing 1,200-4,500 mg. From this part of the experiment 

it was seen that out of the 600 numbers originally stocked, 

387 were finally caught indicating a survival rate of 64,5%. 

The mortality of the remaining 213 frys worked out to a rate 

of 35.5%. 

The composite fish culture experiment tried at the warmer 

altitude of 850 m at Kyrdem Kulai fish farm, Khasi Hills, Meg-

halaya for a duration of one year 1979-1980 by employing the 

Silver carp (Hypophthalmichthys molitrix)t Common carp (Cyprinus 

carpio communis L.), Rohu (Labeo rohita) and Mrigal (Cirrhinus 

mrioala) was indeed a maiden effort in this Hill State. 

Of these Various species stocked, the growth of Rohu 

showed the least rate of growth from an initial size of 7.0-8.5 

cm and 4.0-6.0 gm in length and weight, to a final size of 

16,0-27.0 cm and weighing 50.0-240.0 gm. Out of the 200 fish 
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stocked, 127 survived accounting for a survival of 63.5/'b and a 

mortality rate of 36,5'o. 

The ilrigal fingerlings grew from an initial size of 8.5-

9.0 cm long and 5.0-10,0 gm in weight to a maximum size range 

of 19.0-29.0 cm and 65.0-305.0 gm. Out of the 125 numbers stoc­

ked, 92 survived and grew resulting in a 73.6̂ o survival and 

26.4/0 mortality rate. 

The Common carp fingerlings of initial size of 6.0-8.0 cm 

and 5.0-10.0 gm reached a maximum size of 19.5 to 37.0 cm and 

150,0-655.0 gm. Of the total 175 numbers of this species, 135 

remained and grew resulting in a 77,1/o survival and a mortality 

rate of 22.9^o. 

The fingerlings of Silver carp showed the best growth rate 

from an initial length of 6,0-11.0 cm and weight of 4.0-10,0 gm, 

to a final size reaching 30,5-42,5 cm in length and 300-715 gm 

in weight, A total of 31 fish were recaptured out of the initial 

of 40, which accounted for a survival rate of 11,5% and a mor­

tality of 22.5^. 

From the environmental factors measured during the one 

year duration of this experiment it was shown that the tempera­

ture ranged between 12"33°C, pH 6,4-6.9, dissolved oxygen 7,2-

11.2 mg/l, free carbondioxide 2.0-4,0 mg/l, total alkalinity 

12,0-28,0 mg/l, phosphate 0.028-0.08 mg/l, nitrate 0,004-0.06 

mg/l and silicate 2.4-3,6 mg/l. 
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While relating the groups of plankton to the grouuth 

of fish it uJas seen very clearly that among the Phytoplankton 

it UJas Euglaoophyceas and among the Zooplankton it uias the 

Protozoa which shoujed positive correlation ujith the growth 

rate of the fish. In the present study, the Common Carp, an 

omnivorous feeder has proved that it uuas the disturbance 

created by these fishes on the sides and bottom of the pond 

releasing the necessary protozoans and flagellates like 

Euglsna which has definitely improved their growth rate. 

In composite fish culture, the Silver Carp had a trend 

seemingly affecting the trends of Chlorophyceae. There was 

really no emerging relationship among the Zooplankton and 

the growth rate of fishes. However, there does exist a 

relationship in the sense that except for the Protozoa all 

the other groups of Zooplankton were much less than ^0% 

indicating their prevention of abundance by predation of 

Zooplankton feeders in such a composite fish culture system. 

Both the abiotic and biotic factors of the environment 

in relation to the growth of the fish are discussed as to 

their importance on fish production. 



GENERAL CONCLUSION AND 

RECOMMENDATIONS 
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GENERAL CONCLUSION AND RECOnriENDATIONS 

The present studies on various cultural aspects of the 

Common Carp, Cyprinus carpiô  communi's L. and the Indian Tlajor 

Carp, Labeo rohita along with an experiment on the composite 

culture in the Hill State of rioghalaya have yielded certain 

results. Based on these, the following conclusions oould be 

drawn. 

Firstly, at the altitude of Shillong (1550 m) the Common 

Carp matures within the second year at an average annual water 

temperature ranging between 11° to 24.5°C with the fecundity 

ranging from 61,052 to 90,000 eggs/kg body weight. It was seen 

that during all the three years of study, spawning took place 

from late Tlarch till May corresponding with the rising ambient 

water temperature. A second spawning was always observed in 

August-September, though less intense, brooders being smaller 

in size. 

The favourable temperature range for spawning was found 

to be from 16.5° to 20°C uuith the maximum fertilization taking 

place around 19° to 20°C, The mean egg size was 1.2 to 1.8 mm 

in diameter and weighing from 0.0018 to 0,0024 gm. Usually about 

415 to 555 eggs were counted in a gram of spawn. The incubation 

period varied from 3.5 to 7.0 days and luas inversely correlated 

with the rise in temperature. The apparently longer duration of 

incubation period is attributed to the shorter duration of 

warmer hours in a diel cycle at Shillong. 

It Luas noted that the weed Rotalla rotundifolia as an egg 

collecting device always underwent rotting and decay,especially 
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aihen the incubation and hatching periods are prolonged. This 

favoured the development and spread of the fungus Saprqlegnia 

which first infects the unfertilized eggs and later spreads to 

fertilized eggs as well and interferes ujith hatching. Of the 

various egg collectors that were explained upon, the Coconut 

fibre frame showed maximum efficiency with 12 times more than 

of Aluminium wire frame, 4 times better than the Wooden frame 

and 3 times increase as compared to Rotalia rotundifolia. 

The experiments on the rearing of spawn to fry and early 

fingerling stages clearly showed that at this altitude, the 

growth rate of Common Carp fry was considerably slower and 

resulted in a growth which took 75 days, though the same size 

could be achieved in about 15 days in the warmer plains of 

India. This slow growth rate was mainly due to the prevailing 

low water temperature, in addition to the water being acidic, 

with low conductivity and alkalinity with lean plankton produ­

ction. The mortality rate in the present experiments showed an 

overall average of 10.9/a to 27.6/S, as compared to a 75/o morta­

lity in the plains. 

The present experiments of rearing of fry to fingerlings 

with different kinds of habitats have yielded the following 

results. For instance, the use of nylon hapas as nurseries has 

the advantage of being predator free, hygienic, less injurious 

to delicate fry maintaining a fairly constant microenvironment. 

These present findings once more emphasise that such floating 

nurseries are the obvious answer to meet the demands of rear­

ing space, while simultaneously reducing the cost of production 

and avoiding elaborate nursery management practices. 
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One another result that has emerged from these set of 

experiments is that with the use of such artificial habitats, 

frys could be reared even in the off season in these Hill Reg­

ions, since the seed production is an important constraint in 

the development of fisheries in the hill areas. These various 

experiments on hapas and plastic pools with their resultant 

advantages could be summarised as: 

(i) maximum space available with limited water supplyj 

(ii) easy handling and hence better management; 

(iii) quick control and manipulation of most of the physi­

cal, chemical and biological variablesj 

(iv) low percentage mortality; and 

(v) possibility of better growth in shorter time with 

supplementary feeds of different composition. 

The rearing of fingerlings to table size fish has yielded 

a growth of about 440,0 to 585.0 gm amounting to a mean prod­

uction of about 4,240 kg/ha/yr. Based on this figure, the cost 

of fish production worked out to Rs,3.85/- per kg. This amount 

is approximately one fourth of the selling price of Common Carp 

at the local markets. It is thus considered that evgn as a 

commercial proposition, the culture of this species offers 

ample potentiality. 

The predatory experiments using several invertebrate and 

a vertebrate have shown the overall predatory intensities on 

100 carp spawn in terms of percentage, were 31/>3, 56% for the 

dragonfly nymphs^ 22,A-% and ^8% for notonectids and frogs res­

pectively. The conclusions drawn from these studies show that 

at this altitudinal situation, the dragonfly nymphs are the 
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most harmful to the young carp fry folloujsd by the notonectids 

and the frogs in that order of descending importance. 

The trend of development of the state fisheries in Megh-

alaya hinges entirely on the production and supply of seeds by 

controlled breeding experiments of Common Carp uuithout any 

attempts to try the rich indigenous varieties of major carps 

which may be suitable for at least the plains and lower alti­

tudes of this Hilly State. It is in this context, experiments 

on the induced breeding, hatching and rearing of L'abeo rdhit'a 

were undertaken. 

It may be concluded from these experiments that this 

naturally acclimated tropical species from the plains of India 

could be bred and reared at intermediate altitudes, though with 

limited success. The presently available information on breed­

ing and growth of major carps shows that we cannot attribute 

anyone single factors since it is controlled by a combination 

of several abiotic and biotic factors of the environment. The 

present experiments conducted, only reveal that induced breed­

ing and subsequent rearing of Lafaeo, ro'hita, are possible at tho 

lower altitude of these hill regions as the environmental fac­

tors are not totally unsuitable. With proper alkalinisation of 

water, enhancement of plankton growth and timing of the breed­

ing experiments to synchronise with the period of most favour­

able temperature, further success is possible. The present 

studies have therefore, only highlighted the problems to be 

tackled in the coming years, rather than offering readymade 

solutions. 
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The composite fish culture experiment tried for the 

first time in the State of deghalaya at a relatively UJarmer 

altitude of 850 m with fingerlings of Silver Carp, Common 

Carp, rohu and mrigal shoued that rohu had the least growth 

reaching a maximum of 240,0 gm, mrigal fingerlings obtaining 

a maximum of 305.0 gm, Common Carp growing to 655.0 gm and 

the Silver Carp showing the best growth of 715,0 gm at the 

end of the growing period. 

These different experiments discussed above have given 

some baseline information on the culture potential of water 

systems in the State of Tleghalaya in the North-Eastorn India. 

It is admitted that various constraints beset such field 

oriented researches, particularly in countries like ours. 

These studies had to be undertaken in collaboration with the 

local State Fisheries Department who offered their field 

facilities. Since this Department itself is in a state of 

infancy, not much help could be obtained. Nevertheless, the 

present studies have opened up some problem areas for further 

intensive work. It is hoped that a combination of the avail­

able technology in the country and the few techniques evolved 

in the present study will ultimately help in establishing 

sound aquacultural practices in this part of our country. 
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