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Chapter - 1 

Common Carp 

 

 

1.1. Introduction  

Aquaculture is a rapidly growing industry of worldwide. In the future, 

fish supplies from traditional fisheries are unlikely to increase substantially; 

therefore, aquaculture production should grow to help satisfy the growing 

world demand for fishery products. One of the most widely cultured species 

in the world is common carp (Heydarnejad, 2012). The common carp (C. 

carpio L, 1758) is native to coastal areas of the Caspian and Aral Seas. The 

ability of common carp to withstand various environments has made it one 

of the major exotic species to spread throughout the world (Hailu, 2013). 

Common carp was introduced from Thailand to India in 1939 for the 

purpose of aquaculture. Due to its high tolerance to temperature and 

turbidity, and prolific pond breeding habit, it was established promptly in 

most of natural inland waters, including rivers, lakes, streams, canals, 

wetlands and even village ponds of the country (Khan et al., 2016). Common 

carp is the third most widely cultivated and commercially important 

freshwater fish species in the world. In 2010, it ranked third (grass carp 

ranked first and silver carp second) in terms of worldwide finfish 

aquaculture production, contributing 9% of the worldôs total finfish 

aquaculture production, and Asia accounted for more than 90% of common 

carpôs aquaculture production. China alone contributed 77% (2,462,346 

tons) of the worldôs aquaculture production of common carp (3,216,203 

tons) in 2009. In Asia, common carp is normally cultured in various 

aquaculture systems but the most common is the semi-intensive pond poly- 

culture system (Rahman, 2015). 

C. carpio was introduced in Ethiopia in 1936 for aquaculture. It has 

been stoked in various reservoirs and natural lakes to enhance fish yield by 

filling the available niche (Hailu, 2013). Common carp is one of the most 

commercially important and widely cultivated freshwater fish in the world 

contributing to 11% of the total world freshwater aquaculture reproduction. 

More than 90% of this production comes from Asia, where common carp is 

cultured in various pond aquaculture systems. The food resources of 
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different aquaculture systems are highly variable depending on culture 

system and nutrient inputs. Many fish change their food selectivity and 

feeding niche with changing food availability. Similarly, common carp 

might alter its food preference and behavior in response to changing food 

resources. Although there is some information about diet and feeding 

behavior of common carp (Rahman et al., 2010).  

The common carp is a highly fecund freshwater fish that, in its now-

endangered wild form was known to undertake seasonal migrations to spawn 

in freshly flooded meadows of flood plains (Adámek et al., 2015). Common 

carp (Cyprinus carpio) is the most commonly transplanted species of fish in 

the world. This fish is very much favored for cultivation in ponds in Asia, 

Near and Far East, alone or in combination with other fishes, because of its 

excellent growth rate, omnivorous habit, breeding in confined waters (unlike 

the Indian and Chinese major carps), hardy nature and easy adaptation to 

artificial feeds. Studies have shown that this bottom feeder has a much 

higher growth rate than Cirrhinus mrigala, the Indian major carp with 

similar feeding habits (Khan et at., 2016). The economic value of common 

carp has been increased by the growth rate in terms of length and weight, 

high meat yield, non-selective habitat use, meat and production availability 

in fish farms. Consequently, common carp has been introduced into many 

water bodies throughout the world, including Europe, Australia and North 

America. The broad distribution and successful introductions of common 

carp are frequent due to its tolerance to changeable environmental conditions 

(Khan et al., 2016). It is being considered as a potential candidate for 

commercial aquaculture in Asia and some European countries as it has a 

very high adaptive capability to both environment and food (Rahman, 2015).  

Common carp belongs to the order Cypriniformes and the family 

Cyprinidae, which is considered the largest family of freshwater fish. It 

generally inhabits freshwater environments, especially ponds, lakes and 

rivers, and also rarely inhabits brackish-water environment. It is widely 

distributed in almost all countries of the world but is very popular in Asia 

and some European countries (Rahman, 2015).  
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1.2. Taxonomic Hierarchy and Taxonomic Standing (From ITIS, 2011):  

 

Fig 1: Cyprinus carpio 

Kingdom - Animalia 

Subkingdom- Bilateria 

Infrakingdom - Deuterostomia 

Phylum -Chordata 

Subphylum - Vertebrata 

Infraphylum  - Gnathostomata 

Superclass - Osteichthyes 

Class ïActinopterygii 

Subclass - Neopterygii 

Infraclass - Teleostei 

Superorder - Ostariophysi 

Order - Cypriniformes 

Superfamily - Cyprinoidea 

Family - Cyprinidae 

Genus - Cyprinus 

Species ïCyprinuscarpio Linnaeus, 1758(Fig. 1) 

1.2.1. Common Name: Common Carp 

Some varieties of common carp are called mirror carp, leather carp, koi, 

and Israeli carp. 
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1.2.2. Scientific Name: Cyprinus carpio 

Cyprinus is Greek and carpio is Latin; both words mean carp. 

In tropical condition it attains sexual maturity within 1 year. It spawns 

throughout the year in pond environment with two periods, one from January 

to March and the other during July to August. Spawning occurs in shallow 

marginal weed infested areas. Three varieties of common carp, scale carp (C. 

carpiovar. communis), mirror carp (C. carpiovar. specularis) and leather 

carp (C. carpiovar. nudus) are mostly confined to the cold upland waters and 

do not generally breed in plains. For successful induced breeding it is 

necessary to select ripe brood fish. Scale carp is a bottom dweller and 

detrivorous fish. Its whole body covered with moderate size scales. Seeds 

can be produced by induced breeding technique. (Islam and Amin, 2016).  

1.3. Description 

Cyprinus carpio is easily identified by two pairs of barbells on each side 

of the upper jaw. These bronze, brassy or yellow fish have serrated dorsal 

and anal fin spines. Common carp is one of the largest members of the 

minnow family. Most of these heavy bodied fish are from 1 to 10 pounds 

and 12-25 inches in length. The world record catch for common carp is from 

Romania; that fish weighed just over 83 pounds. The Indian a state record 

common carp is 43 pounds and 4 ounces. There are many varieties of 

common carp found throughout the world. Carp that are partially scaled 

along their sides are called mirror carp. Some common carp have few to no 

scales and are termed leather carp. Koi is a fancy breed of the common carp 

that are popular in small ponds and water gardens. While many people 

believe that the goldfish is a young carp, goldfish and common carp are 

actually two distinct species.  

1.4. Distribution  

Common carp are distributed throughout the continental U.S. and range 

from central Canada to central Mexico. This species is one of the most 

widely distributed fish species in North America. In Indiana, common carp 

are found throughout the rivers and streams of the state, many natural lakes 

and impoundments, and some farm ponds. Carp can tolerate a variety of 

environmental conditions and habitat types which has allowed them to 

invade such a large geographical area (Crooijmans et al., 1997).  

1.5. Size, Weight and Age Range 

They attain first sexual Maturity at the size 35.1 cm; range 25 - 36 cm. 

the Max length is 110 cm SL male/unsexed and common length 31.0 cm. 
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The Male grow upto 40.1 kg of weight at 38 years. A 64-year-old common 

carp was captured in Lake Gervais, Little Canada, and Minnesota. The mean 

age of captured carp (n=127) was 31 years (Koehn, 2004).  

1.6. Life Cycle Biology 

Common carp is a warm water species and does well in muddy, 

eutrophic (highly productive, rich in mineral and organic nutrients) waters. 

Peak spawning occurs from May through July in shallow waters. The sticky 

eggs (100,000 to500, 000 in number) are deposited on submerged vegetation 

and hatch in less than a week. Common carp fry feed on plankton. Juveniles 

and adults are found in deeper waters feeding predominantly on aquatic 

plants, algae and small invertebrates near the bottom. 

1.7. Pathways/History 

Cyprinus carpio appears to have evolved in the Caspian Sea in western 

Asia. They then migrated to the Aral and Black Seas, east to mainland Asia 

and west as far as the Danube River. There is some controversy as to when 

common carp were first introduced into the U.S. Some suggest they were 

introduced in the early1830ôs into New York while others report the first 

carp were brought into California in the early 1870ôs. The U.S. Fish 

Commission imported common carp from Germany in1877 to establish a 

potential food source. From the early 1880s, this species was stocked in farm 

ponds and frequently escaped into open waters by means of floods and dam 

breaks. By 1885, the U.S. Fish Commission was stocking lakes and rivers 

throughout the United States (Vinodhini and Narayanan, 2008).  

1.8. Biology 

Common carp dwells in middle and lower reaches of rivers and shallow 

confined waters. Best growth is obtained at water temperature of 23-30°C. 

The fish can survive cold winter periods. Salinity up to about 5ă is 

tolerated, optimal pH is6.5-9.0; common carp can survive low oxygen 

concentration (0.3-0.5 mg.l-1) as well as super saturation. 

Carp are omnivorous, with a high tendency towards the consumption of 

benthic organisms, such as water insects, larvae of insects, worms, molluscs, 

and zooplankton. Digging in the bottom in search for food items results in 

turbid water. Zooplankton consumption is dominant in fish ponds where the 

stocking density is high. Additionally, the carp consumes the stalks, leaves 

and seeds of aquatic and terrestrial plants, decayed aquatic plants, etc. 

Typical carp ponds in Europe are shallow, eutrophic with a muddy bottom 

and dense aquatic vegetation at the dikes. Pond farming of common carp is 
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based on natural food with supplemental feeding of cereals. Daily growth 

can be 2 to 4% of body weight (bw). Carps can reach0.6 to 1.0 kg bw within 

one season in subtropical/tropical polyculture. Growth intemperate climate is 

slower, the fish reach 1.5 kg bw after 3 rearing seasons (Vilizzi,  2012).  

Maturity period of Asian breeds is slightly shorter. The spawning of 

European carp populations starts when water temperature reaches 17-18°C. 

Females release 100 to 230 g of eggs per1 kg bw. Eggs are laid on 

submersed aquatic plants and after contact with water, they become adhesive 

and swell 3-4 times in volume. Hatched fry stick to substrate and live from 

yolk supplies. Three days after hatching the posterior part of the swim 

bladder develops, the larvae start to swim and consume external food of 150-

180 ɛm size. Methods of fry production in Asia in hapas, netted channels 

etc. using natural or artificial substrate (spawning nests), as well as European 

production of fry in òDubraviusò or òDubischò ponds are based on this 

natural process (Tarkan et al., 2014). 

1.9. Dispersal/Spread 

Once established in a body of water, common carp can escape from the 

point of introduction and move to other connected bodies of water. Transfer 

of the species to different water bodies can also occur by anglers using 

juvenile carp as bait fish. 

1.10. Risks/Impacts 

Although this species was originally introduced in the U.S. as a food 

source, it has yet to be widely accepted for this purpose. The bottom feeding 

habits (rooting) of this fish prove to be quite destructive. When 

overabundant, carp cause an increase in water turbidity and a decrease in 

aquatic plants and invertebrates (Hedrick, 2000).  
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Chapter - 2 

Hatchery, Planning Design and Construction 

 

 

2.1. Introduction  

The most important pre-requisite for the development of fish culture is 

the establishment of dependable fish seed resources of commonly cultivable 

species. The hatchery is perhaps a vital component in a modern fish farm. It 

is logical corollary of the development of induce breeding as a technique for 

commercial production of carp seed. The design and construction of 

hatchery systems require sound technical skills. Very good skill is required 

for water quality management. Efficient and economical water filtration and 

disinfection system are needed for this. A good design helps to produce 

healthy seed economically with ease of operation. The hatchery consists of 

water quality section, breeding section and larval rearing section. There 

should be good coordination between the sections. The basic requirement for 

a hatchery is to ascertain the ecological parameters of the embryonic 

development of the fish eggs and then to provide them with the most 

satisfactory incubation condition, this increases the hatching rate. A hatchery 

complex not only provides the facility for spawning and hatching but also 

provides the facilities for brood stock rearing and seed rearing to produce 

stocking material for grow out ponds and other fish production units 

(Akankali et al., 2011). 

2.2. History 

In spite of natural fish seed production, breeding of fish in ponds in hapa 

and hatching of eggs in Earthen pot hatchery, Tub hatchery, Nowgaon type 

hatchery and in hapa (single wall, double wall and floating hapa) were the 

only techniques for spawn production. Later on improved hatching devices 

like Glass Jar hatchery, Galvanised hatchery, Shirgur plastic bin hatchery are 

being developed and are used for hatching of eggs. In the year 1980, modern 

carp hatchery model C.I.F.E. D-80 was designed which was a combined unit 

for breeding of fish and hatching of eggs. This model was again improved as 

D-81 and D-85 with slight modification. At the same time, Chinese 

Hatchery/Circular Hatchery came into existence and are found best hatchery 

for mass breeding and hatching of fish eggs. Based on Chinese principles, 
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Eco-hatchery has first been established in West Bengal in 1984. A number of 

Eco-hatcheries have since been established in different States of the Country 

and they are capable of handling mass quantity of eggs at a time.  

2.3. Chinese Eco-Hatchery 

Chinese eco-hatchery has been named because it is economic and 

maintains optimum ecological parameters during fish breeding and hatching. 

Within a small space, this system simulates some aspects of riverine 

environment and has proved itself to be a very successful method for large 

scale production of Indian major carps, minor carps and exotic carps. In 

modern times, more and more hatcheries are incorporating circular breeding 

tanks with continuous water flow. 

2.4. Tools and equipment in the hatchery 

In the hatchery where stripping and artificial fertilization of eggs take 

place, various items of equipment should be available to ensure efficient 

working conditions. 

a) Large storage tanks with a good water supply are used for hormone 

treatment of breeders. 

b) Fish are easily transported in a fibre-glass tank on wheels. 

c) Many plastic containers of various sizes are necessary to handle and 

treat stripped and fertilized eggs: 

¶ 3ï4-litre bowls; 

¶ 15-litre bowls (for swelling eggs); 

¶ 10-litre buckets and 25ï30-litre bins (for fertilization of eggs). 

d) In a smaller room, equipment such as clean towels, measuring 

jugs/cylinders, plastic tubing, needles and thread, syringes, etc. are 

stored together with chemicals and a stock of dried hypophyses 

(Horváth et al., 2015). 
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Fig2. Layout of Fish Farm 

2.5. Site Selection 

A carp hatchery (Chinese hatchery) should be located by the side of a 

perennial source of good quality water. There should be adequate water to 

fill the ponds and maintain water level which does not fluctuate more than 

0.6 meter. Equally important is the need for avoiding excess water. The 

common water sources are rivers, streams, springs, canals, surface run-off 

from rainfall and the ground water sources. Any of these water would be 

suitable provided control of the supply is possible and water is not 

contaminated. The topography of the area proposed for construction of the 

hatchery complex should generally be flat or gently sloping towards the 

outlet. The site should be easily approachable so that no difficulty arises for 

easy transportation of fish seed. It should also be close to the source of 

quality brood fish. The location should have facilities of electricity and 

communication. The labour and the materials required for construction and 

operation of the hatchery should be easily available at economic rates. 
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While selecting the site for marine fish hatchery construction the 

following are important criteria: 

Á Motor able road up to the site, 

Á Stable water quality during most of the months of operation 

Á Stable temperature during the period of hatchery operation 

Á Uninterrupted electricity supply 

Á Away from domestic and industrial waste disposal area, 

Á Elevation from the mean sea level 

Á Away from flood prone area 

Á Protected area from cyclones, hurricanes 

Á Away from the fresh water canals, rivers and drainages 

Á Availability of copious volume of fresh water(cleaning & 

disinfection purpose) 

Á Away from other shrimp/fish hatcheries (Jayakumar and Nazar, 

2013). 

2.6. Components of Eco-Hatchery 

Circular Eco ï hatchery is the most common hatchery system adopted in 

the state. The configuration of the hatchery components vary according to 

need and local conditions. The circular Eco-hatchery are following 

components: 

2.6.1. Over-head tank 

2.6.2. Breeding / spawning tank 

2.6.3. Egg collection chamber 

2.6.4. Incubation/ Hatching tank 

2.6.5. Spawn collection tank 

2.6.1. Overhead Tank (Water Supply; Fig. 3) 

The most important requirement of an ecoïhatchery is the water supply 

which cans be accomplished either from a surface water source or from a 

ground water source. Most surface water contains fish and other organisms 

which may attack eggs and spawn in the hatchery. Some surface water 

carries suspended solids which may coat eggs and clog the gills. Filtration of 

surface water can be accomplished by sand filters which should filter out 
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particles larger than 0.025 mm size. This will remove most suspended solid 

including eggs and parasite. After filtering if the water is at low elevation for 

use in hatchery by gravity, it must be lifted to the storage reservoir overhead 

tank. The reservoir should have a capacity large enough to serve all hatchery 

needs for several hours. The reservoir can also be equipped with an auto 

water level guard switch to automatically turn electric pump on and off at 

pre-selected levels. Ground water (water from open wells/bore wells) is 

usually free from fish, pathogen sand suspended solids and does not require 

filtering before being pumped into the reservoir. However, most well water 

is having low dissolved oxygen (DO) and may contain ferrous salts. 

Therefore, for ground water, aeration may be required and the DO content 

would be at least 4mg/lt. If water contains ferrous salts, it would be 

necessary to have two reservoirs. One can be use, while other acts as a 

settling tank for precipitation. If needed, water can be aerated before entering 

into settling tank. Water take off point for the hatchery should be well above 

the bottom of the reservoirs for removing precipitate. The iron content of 

water should not exceed 0.2 mg/lit. The water temperature should preferably 

be 18-27 °C, water pH 7.4-8.4and there should not be any pollution at the 

source. Since all component parts of the hatchery are required to be provided 

with controllable water supply, a very careful attention should be given for 

designing the water supply installations. 

 

Fig 3: Overhead Tank 

2.6.2. Spawning pool (Brood Spawning/Breeding; Table 1 & Fig. 4) 

The breeding pool is a circular smooth cistern of brick or R.C.C (Re-

enforced concrete cement) or F.R.P (Fibre Reinforced Plastic) with 
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provisions of showers and water current in the pond. Diameter of the tank 

may vary from 6-8 m and depth 1-1.5 m for standard commercial carp 

hatchery. Water current in the circular pool is created at a speed of0.2-0.5 

m/sec. For a breeding pool having inside dimension of 8.00 m diameter, the 

inside depth at periphery is 1.20 m which slopes down to the center at 1.50 

m. The water supply to the pool is from overhead tank by means of 7.50 cm 

diameter pipe. It is provided with inlets, placed equally at an angle of 45° in 

relation to the vertical wall and along the periphery of the bottom of the tank. 

All nozzles of the inlet pipes are directed to one side. Water from the 

overhead tank passes by gravity down to pipes and ejected through the 

nozzles. As all the nozzles are pointing towards the same clockwise side, a 

circular current of water is created at the tank. Along the upper margin of the 

circular tank runs a circular pipe provided with holes at regular interval. 

Through these holes the water is ejected and falls on the water surface of the 

tank giving the impression of rain. In the center, an outlet pipe of 10.00 cm 

diameter is fitted, through which on opening the valve, fertilized eggs along 

with water are transferred into incubation pond for hatching.  

 

Fig 4. Breeding Pool 

2.6.3. Incubation Pool (Egg Incubation/Hatching Pool; Table 1; Fig. 5) 

The hatching unit is a double circular smooth cistern of brick or R.C.C 

or F.R.P material. For a commercial production unit, the outer chamber 

diameter ranges from 3-6m and the inner chamber diameter ranges from 1-

1.5 m with a depth of the pool from 1-1.5 m. For a 4 meter dimension 
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incubation pool, the internal diameter is 3.6 meter and the inner chamber is 

constructed at 0.74 meter clear distance from the outer wall. The inner 

chamber has sufficient gaps and in these gaps, iron rods are fitted so that the 

nylon screen (mesh size-0.3 mm) can be fastened tightly to avoid the passing 

of hatchlings and spawn from outer chamber. Based on the running water 

principle, water enters into the outer chamber by a series of duck mouth 

inlets fitted at the bottom and drains out through a screen encircled on the 

inner chamber. The central outlet pipe 10 cm diameter being vertically 

erected maintains water depth in the incubation chamber. The egg receiving 

pipe from the breeding pool is generally fixed at about 0.3 m above the base 

of the incubation chamber to avail a water cushion against mechanical injury 

of eggs. From the breeding pool, this pond receives water and eggs in the 

outer chamber while the excess water is drained through the inner chamber. 

The spawn along with water flows from these ponds to spawn collection tank 

through an outlet pipe. This opening is also used for complete dewatering of 

the hatching pool. Water in the hatching pool should flow at the rate of 0.2 to 

0.4 m. per second. Number of incubation pool depends on the requirement. 

Usually two incubation pools are constructed for the breeding pool. 

 

Fig5: Incubation Pool 

2.6.3.1. Water Circulation in the Pools (Fig. 6) 

Good circulation of water in the pools is the most important 

consideration for the success of eco-hatchery. Proper circulation prevents 

settling of egg cells, dead animals, etc. on the bottom of the tank. If they 

settle at the bottom, the decomposition will be anaerobic and will form 

harmful metabolites causing death or encouraging growth of diseases and 

parasites. If the particles are kept moving in water in presence of oxygen, 
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then decomposition is aerobic and the by-products are not harmful. For eco-

hatchery the capacity of the hatching tank is about 5 cubic meters and 

about500 litres (60-70 lakhs) eggs can be put for hatching at a time. Initially 

a flow rate of 2.51/sec is maintained in the hatchery with circular motion in 

the tanks. After the embryo are hatched the water flow rate is increased to 

3.51/sec for keeping the hatchlings in floating condition as their buoyancy 

reduces and their swimming ability is weak. 

 

Fig6: Water Circulation 

2.6.4. Spawn Collection Tank (Table 2 & Fig. 7) 

After completion of incubation, the spawn is received in a pond of 

various dimensions. Rectangular cement tank having inside dimension of 

4.00 m × 2.50 m × 1.20 m can be used for this purpose. This is located at a 

lower elevation than the incubation pool, so as to drain out the water from it 

by gravity. Hooks are fixed in two opposite walls of the tank for fixing net 

for collection of spawn. From each of the hatching pool, pipes are provided 

for transfer of spawn into the receiving tank where they are collected, 

measured and transferred into well prepared nursery tanks for rearing. Over 

flow pipe maintains water depth and adequate screen arrangement prevents 

escape of spawn (Jhingran and Pullin, 1985). 

 

Fig 7: Spawn Collection Tank 
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Table 1: Circular Hatchery Unit 

Measurement 

Outer 

dia. 

(m) 

Inner 

dia. 

(m) 

Height 

(m) 
Slope(m) 

Wall 

thickness 

(m) 

Distance 

between 

inlets 

(m) 

Height 

of 

outlet 

(m) 

Spawning Pool 6.72 5.95 1.2 1.35-1.12= 0.23 0.39 1 0.86 

Incubation 

Pool 

Outer 4.2 2.27 1 .04 0.06 
0.3 0.77 0.15 

Inner 3.6 1.78 0.95 0.04 

 

Table 2: Rectangular Unit 

Measurement 
Length 

(m) 

Width 

(m) 

Height 

(m) 

Inlet& outlet 

diameter (m) 

Height of 

inlet(m) 

Egg Collection Tank 2.5 1.4 0.9 0.1 0.6 

Spawn Collection Tank 2.0 1.19 0.86 0.1 0.9 

Overhead Tank 8.43 5.10 1.45 3 1.50 
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Chapter - 3 

Breeding and Seed Production of Common Carp 

 

 

3.1. Introduction  

It is widely admitted that common carp (Cyprinus carpio) has one of the 

most complex artificial propagation technologies among commercially 

valuable freshwater fish species. Consequently, a fish farmer skilled in the 

artificial propagation of common carp will have no problem in adopting this 

technology to the propagation of other valuable carps of the region such as 

Chinese major carps, e.g. grass carp (Ctenopharyngodon idella), silver carp 

(Hypophthalmichthys molitrix) and bighead carp (Aristichthys nobilis) 

(Horváth et al., 2015). 

3.2. What is induce breeding? 

Induce breeding means making the fish release eggs and milt artificially 

through some inducing agents when they will not do so naturally. Induce 

breeding is done when the pond condition cannot be made to encourage 

natural spawning or when the fish are not ready to breed when the farmer 

wants them to spawn. Except Common carp all the three Indian and two 

Chinese major carps viz., Catla, Rohu, Mrigal, Silver carp and Grass carp, 

cultivated under composite fish culture do not breed in pond condition 

although they attain full gonadal maturity. Therefore, to make these carps 

breed in artificial enclosure, the hypophysial hormone extracted from the 

pituitary of donor fish are injected into the sexually matured fish under 

favorable water and climate condition during the monsoon season. This 

process of artificial administrating of pituitary hormone into mature fish is 

also commonly known as ñHypophysationò.  

In India, first success of induced spawning by hypophysation of IMC 

was achieved by Chaudhary and Alikunhi (1957). Subsequently, Silver carp 

and Grass carp were also breed in 1962 (Alikunhi et al., 1963). This 

outstanding success in induced spawning of Asiatic major carp has 

revolutionized carp culture production through commercialization of carp 

seed production. 
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3.3. Factors influencing maturity of fish 

3.3.1. Temperature and Photoperiod 

Changes in temperature and photo period in a year are the main physical 

environmental factors responsible for maturation and spawning of fishes. 

The importance of these factors varies with the species and the stage of the 

reproductive cycle. 

3.3.2. Water Quality 

Physico-chemical properties of water like water current, turbidity, 

dissolved oxygen, pH etc., are prime factors for survival of the aquatic 

animal and are critical for reproduction. In IMC breeding, circular water 

current with high dissolve oxygen is maintained inside the spawning pool to 

induce spawning. Many hatcheries also provide water shower for 

inducement. Pollution also plays crucial role in reproduction. It has been 

reported that fishes from the polluted waters develop depressed reproduction 

capacity, low fecundity, etc. Heavy metal, pesticide, sewage, etc. may alter 

or inhibit various steps in the reproduction process. 

3.3.3. Food Availability 

Availability of balanced food (natural and/or artificial) in required 

amount is an important factor affecting reproduction. It has been found that 

starved female produces fewer eggs. Many fishes develop reduced eggs 

diameter and quality of eggs also may not be of good leading to poor 

survival and weak hatching. 

3.3.4. Social Environment 

Overcrowding may interfere with the fecundity and reproduction, 

independent of food availability. Overcrowding in general, leads to reduced 

growth rate, higher embryonic mortality, decreased fecundity, poor 

vitellogenesis, etc. Also it appears that overcrowding affects reproduction 

via food availability, visual interactions and also phenomone (positively 

involves in reproductive migration and spawning) release. 

3.3.5. Stress Associated With Fish Culture Practice 

Excessive handling, injury during netting, frequent alteration in 

environmental parameters also develops deleterious effect of fish 

reproduction.  

3.4. Fecundity 

It is the number of ripening ova in the female ovary prior to spawning 
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period. Rate of fecundity of many fishes provides information on population, 

production and stock recruitment.  

3.5. Hatchery 

The hatchery is very important and needs water with good quality 

during the propagation season. Spent water from the hatchery can be 

diverted into other units in the center if properly treated. The hatchery 

includes tanks or containers where ripe brooders for induced spawning are 

kept. Ward basin tanks are used for the injected brood fish. The bottom of 

these basins has a gentle slope towards the drain. They can be completely 

drained easily. A turn down pipe serves for regulating the water level. The 

chain and peg is required to lock the turn down pipe in position. This 

prevents back flow of water from ward tank to the drain (Aluko et al., 2003).  

Injected fish are stripped in 20-25cm deep and 50cm wide ditch along 

the longitudinal areas of the basin. This is because the fish could easily be 

taken from the basin for stripping without obstruction. The recommended 

sizes of basins are 2.5×1.5×1.0 m3 for 4-10 breeders and 4×2×1 m3 for more. 

Larger ward tanks should be avoided, especially for fish induced to spawn. 

Fertilized eggs obtained through stripping or induced spawning are 

incubated. The hatched larvae are reared to fry feeding stage in the hatchery. 

The tanks for a hatchery could be concrete, plastic, wooden, fibre-glass or 

hollow blocks, but water tight. Although concrete tanks are more durable, 

hollow block tanks could be used for temporal measures.  

3.6. Brood Stock Management 

Brood stock management involves caring of the brooders from the time 

fish was captured and brought for breeding to the time of spawning, 

stripping and returned. Brooders could be obtained from the wild or 

fishpond. Wild brood fish can be easily captured during. The breeding 

season when mature fish aggregates or migrate towards shallow spawning 

grounds or during the dry season, when they are relatively concentrated at 

the shallow areas of their natural habitats. Handling and transportation of 

brood fish from the wild is carefully done. Brood fish from the wild are 

disinfected and parasite removed with a formaldehyde bath (15 ppm for 6 h) 

together with a fungicide (Malachite green 0.2 ppm) and bactericide (furalta 

done or furazoli done, 10 ppm for 1 h). This can be applied daily for four 

days after transportation. This prevents disease outbreak; though, infections 

from the injuries incurred during the handling and transportation (Richter 

and Van Der Hurk, 1982). 
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Brood fish from the wild are reared in special ponds for the maturation 

of gonads, and are prepared for spawning. Sexual maturation of the fish is 

facilitated by the external factors: 

¶ Temperature18-30 °C 

¶ Photoperiod 

¶ Water volume 

¶ Salinity 5t 

¶ pH 6.5- 9.0 

An adequate brood stock is an essential prerequisite for successful 

induced breeding programmer. ñBrood fishò means the male and female fish, 

which are used for breeding. Only after the brood fish reach sexual maturity, 

they can be induced to spawn. Therefore, stocking and rearing of brood fish 

is very important. The brood fish can be grown in the farm or collected from 

outside source and reared in proper brood fish ponds. The stocking rate for 

brood fish is usually- 2,000-2,500 kg/ha, preferably 2-3 years old healthy 

male and female carps should be selected and reared in well prepared ponds 

of 0.2 to 0.5 ha with minimum water depth of about 1.5 m. The stocking 

density should be kept at a relatively lower level ranging between 1,500- 

2,000 kg/ha. Ponds management should be done. Supplementary feed 

consisting of 1:1 oil cake and rice bran mixture should be applied daily at the 

rate of 1-3% body wt. The addition of 15-20% fishmeal, vitamins and 

mineral mixture to the conventional feed gives better results. For grass carp, 

aquatic weeds, grass, leaves are to be provided at the rate of 20- 25% of their 

body wt. The fishes should be periodically netted and examined for their 

stage of maturity and state of health. This rearing period normally last for 4- 

5 months. It is estimated that for a target production of about 10 million 

spawn (6 million spawns of IMC and 4 million spawns of silver and grass 

carps) about 750 kgs of brood stock (300 kg of IMC and 450 kg of silver and 

grass carp) comprising both male and female in a ratio of 1:1 by weight and 

2:1 by number are required.  

3.7. Favorable conditions for induced spawning 

3.7.1. Breeding takes place both in clear and turbid water. 

3.7.2. Accumulated fresh rain water promotes successful spawning. 

3.7.3. Cool, rainy days are more conductive to spawning. 

3.7.4. Flowing river water gives better results especially on warmer 
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days, as the river water is cooler than pond water. 

3.7.5. Spawning occurs when the temperature of water ranges from 24-

31 °C, the most suitable temperature being around 27 °C in the plains of 

India. 

3.7.6. That fishes breed at a fairy wide range of pH and dissolved 

oxygen content of water. 

3.7.7. Breeding takes place both at day and night (Bisht et al., 2013). 

3.8. Collection of brooders 

For breeding purpose healthy and mature brooders are selected and 

collection by help drag net of mesh size of 80-100 mm manually. After 

collection of brooder male and female are separated for hormone 

administration (Fig. 8).  

 

Fig8: Segregation of Male and Female 

3.9. Selection of male& female brood stock 

Usually after the onset of the monsoon, when there is an accumulative 

of fresh rain water in the ponds and fall in atmosphere temperature, the 

breeding programme in taken up. Selection of fish is more difficult if the fish 

population is used for second reproduction within the same season. 

Sometimes bulgy belly may be due to fat deposition. 

3.10. Identification of male and female fishes (Table 3) 

Table 3: Selection of Mature Brooder 

Sr. No. Character Male Female 

1. Abdomen 

The abdomen is not 

bulging. When the 

abdomen near the vent 

region is pressed slightly, 

milt oozes out easily. 

The abdomen is soft and 

bulging. When the female 

brooder is kept ventrally upward 

the belly on both the sides are 

swollen due to ripe ovary. Eggs 

ooze out when slightly pressed. 

2. Pectoral fin 
They are also characterized 

by the inside of pectoral fin 

The insides of pectoral fins are 

smooth to touch. 
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are rough to touch it. 

3. Vent 
The vent is not pinkish and 

with pointed papillae. 

The vent is pinkish and with 

almost, rounded papillae. 

 

3.11. Biology of Common Carp (Table 4; 5 & 6 and Fig. 9) 

Table 4: Biology of common carp 

Sr. No. Characteristics Common Carp 

1. Food & feeding Habit Bottom feeder 

2. Growth Rate 

1
sty

 year - 0.9 kg 

2
nod

 year- 4-5 kg 

3
rd

 year- 6-7 kg 

3. Maturity At the end of 2
nd

 year 

4. Fecundity 180000/gm of ovary wt. 

5. Spawning season January to march, June to August. 

 

Table 5: Period of early development of (Cyprinus carpio) embryos 

Period Time Description 

Zygote 0 
Cytoplasm streams towards animal pole to form the 

blastodisc. 

Cleavage 35 min. Blastomeres become arranged in more than one row. 

Blastula 2 hrs. 

Cell division transits from synchrony to asynchrony at 

mid-blastula transition; yolk syncytial layer forms and 

epiboly begin. 

Gastrula 
4 hrs. 45 

min. 

Involution, convergence and extension occur, forming 

the primary germ layers and embryonic axis. 

Segmentation 7 hrs. 
Somites develop and organogenesis occurs, formation of 

tail. 

Larval(hatching) 13 hrs. Hatching occurs. 

(Source: Tumbahangfe et al., 2014). 
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Table 6: Stages of embryonic development with time and characters 

1 

1:00 hr after 

fertilization, Swollen 

fertilized egg 

2 

1:30 hr after 

fertilization, 

Cleavage 

(meroblasticstage) 

3 

2:40 hr after 

fertilization, Early 

morula stage 

4 

3:45 hr after 

fertilization, Late 

morula stage 

5 

4:38 hr after 

fertilization, Early 

blastula stage 

6 

5:52 hr after 

fertilization, 

Gastrula stage 

7 

7:51 hr after 

fertilization, 

Closing of 

blastopore 

8 

9:25 hr after 

fertilization, 

Development of 

head bud 

9 

11:30 hr after 

fertilization, 

Development of tail 

10 

14:30 hr after 

fertilization, 

Prominent vertebral 

column 

11 

17:00 hr after 

fertilization, Egg 

ready for hatching 

(Twitching 

movement) 

12 

20:00 hr after 

fertilization, 

Hatching 

(Source: Tumbahangfeet al., 2014). 
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Fig 9: Eggs and Spawn 

3.12. Induced Breeding  

3.12.1. Synthetic hormone 

The commonly used synthetic hormones which are available in the 

market are namely: ñOvaprimò, ñOvapalò and ñOvatideò. 

3.12.2. Advantages 

a. A single dose can be injected/administered simultaneously in male 

and female. 

b. Accuracy of prescribed dose and time saving.  

c. Easily injected. 

d. Effective even under adverse climatic condition. 

e. Can be stored at room temperature (20 ï 30oC). 

f. Produces increased no. of eggs through complete spawning with 

high fertilization and hatching percentage. 

g. Produces healthy fish seed with high potential for excellent growth. 

h. Sacrificing of brood fish for pituitary gland is avoided. 

3.12.3. Hormonal Administration  

Brooders are stimulated by injecting OVATIDE for induced breeding. 

The compositions of Ovatide are: 

3.12.3.1. Gonadotropin releasing hormone (GnRH A) ï 20mcg 

3.12.3.2. Domperidone BP ï 10mg 

3.12.3.3. Benzyl Alcohol IP ï 1.5% v/v 

Hormone administration by intra-peritoneal way in which hormone are 
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injection (Fig. 10) at the base of pectoral fin. 

 

Fig 10: Preparation for injection 

3.12.4. Method of injection 

Usually two methods are adopted for injecting the brooder fish. They are 

areintra muscular and intra peritorial (Fig. 11). 

3.12.4.1. Intramuscular Injection  

This method is very effective and convenient. The intramuscular 

injection is given on the dorso-lateral muscle towards the caudal peduncle 

avoiding the lateral line. As two split doses are given for carp spawning, the 

pricks are made on either sides (right and left) alternatively to reduce the 

physical strain to fishes. The needle is inserted under the scale parallel to the 

body of the fish and then turned to 45° angle to pierce quickly the muscle 

and inject the fluid.  

 

Fig 11: Hormonal injection 
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3.12.4.2. Intra  peritoneal Injection 

In this method, a brood fish is placed over a foam rubber cushion 

laterally. In carps, there are soft region at the base of pectoral or pelvic fin 

through which injection needle is inserted. Point the syringe needle towards 

the head at an angle of 45Á to the bodyôs longitudinal axis and insert the 

needle. A 2ml hypodermic syringe with 0.1ml graduation is convenient for 

use. The needle specified for different body weight of fish is given below 

(Table 7); 

Table7: Specification of needle and procedure for administration 

Sr. No. Needle Size Body weight of Fish (kg) 

1. B.H.No. 22 1-3 

2. B.H.No. 19 >3 

3. B.H.No. 24 <1 

 

3.12.5. Dose and frequencies of injection (Table 8) 

The induced breeding work is generally taken up on a cool and cloudy 

days when the water temperature is around 25-30 °C. In the case of pituitary 

gland, it is always convenient to apply the first injection between 16:00-

17:00 hrs and the second injection after 4-6 hours of the first injection i.e. 

between 20:00-23:00 hrs. After the first injection to the female spawner, 

both male and female of the set are released in the breeding hapa or the 

breeding enclosure.  

Table 8: Dose of hormone (Ovatide) 

Species Male Female 

Common carp 0.2mg/kg 0.3mg/kg 

 

3.12.6. Estrous and Spawning 

Under the influence of pituitary extract or hormones, breeding takes 

place within 4-6 hours after the second injection. The brood fish generally 

begin to chase each other excitedly. This phenomenon is called ñEstrousò. 

This chasing can be apprehended soon after seeing the irregular ripples that 

appear on the water surface. The abdomen and caudal fin of female intensely 

constrict and eggs flow out like a jet. At the same time the male come close 

to female and discharge milt to fertilize the eggs.  

3.12.7. Stitching of the female genital opening 

After hormonal administration male and female brooders are kept in 
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different tanks. Female brooder fish vent are stitch to avoid the release of 

eggs before stripping. After 8-9 hours of hormonal administration, as fish 

gets excited the stitches of female brooders are remove and striping out the 

eggs. At the same time male brooders milt are stripping out over the eggs 

(Fig. 12). Females starts spawning well before the male gets excited and as 

the eggs are sticky in nature, they get sticked to the spawning tankôs wall and 

surface. As they donôt get milt to fertilize them they become useless.  

 

Fig 12: Stitching of female genital opening 

3.12.8. Stripping 

Stripping is doing by dry method which is mainly use for common carp 

breeding (Fig. 13). Stripping is done after 8 to 9 hrs, after hormone 

administration. In this method, egg and milt is stripping in tub by pressing 

belly and then it is mixed thoroughly by feather and by rotating tray by hand 

for proper fertilization. After mixing for few second we add milk powder in 

tub as it prevent the adhesiveness of common carp eggs. After that we add 

water and get fertilized eggs which are transfer to incubation tank. 

 

Fig 13: Stripping of male & female fish, mixing of egg & milt and milk powder 

The fertilized and water hardened eggs swells like small pearls of 3.5 - 

5.5 mm in diameter and are transparent in color, while dead or unfertilized 

ones appears opaque under naked eye which can be partially segregated. The 

water hardened eggs does not rapture or spoil easily and is ready to transfer 

to incubation tank.  
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3.12.9. Procurement of ripe eggs 

Pre-ovulation is continuous after the administration of the correct 

hormone dosage. The eggs must be spawned or stripped once, these 

processes, start. The physical effects of induced pre ovulation on the ovo- 

cytes are: 

¶ Increasing diameter due to hydration 

¶ Changing of color from transparent 

¶ Flattering (hollowing)  

It is obvious that only post-vitellogenic or dormant ovocytes respond to 

the hormones treatment. Only the transparent ovocytes in which pre-

ovulation occurred would be discharged into the ovaries and fertilized. Early 

stripping results in incomplete ovulation and late stripping results in over-

ripe ovulated eggs and subsequent resorption. The incubation of unripe or 

over-ripe eggs result in relatively low hatching rates. Therefore, it is 

essential to strip females as soon as the main bulk of the eggs are ovulated. 

Majority of eggs mature and ovulate simultaneously. The required time for 

pre-ovulation and ovulation (latency time) varies with the water temperature. 

Latency time is inversely proportional to the water temperature. When HCG 

is used, the latency time is slightly extended compared to when fresh 

pituitary gland is used. The latency time at 25 °C is 13 h for fresh pituitary 

gland and 14-16 h for HCG (Nwadukwe et al., 1991). 

The ovulated female fish is carefully caught with a hand net and held 

with head pressed by two persons using wet towels. One person presses the 

abdomen of brood fish gently with the thumb from the anterior pectoral fin 

to the genital papilla. A second person holds the tail strongly. If the spawner 

female responds positively to the hormone treatment, ovulated eggs easily 

flow out in a thick jet from the genital papilla. The eggs are collected into a 

dry plastic or enamel bowl. When stripping is complete, only few eggs flow 

out. Most often, the appearance of some blood with non-transparent eggs is 

an indication that almost all the ovulated eggs have been released. The 

spawner female fish is now called ñspentò.  

3.12.10. Procurement of milt 

The spermatozoa from a male spawner fish are obtained an hour to 

stripping. It is difficult to strip the male for milt. This is probably due to the 

anatomical structure of the seminal vesicles. Therefore, milt is obtained by 

sacrificing a spawner male fish. Its testes are dissected and small incisions 

are made into the cream colored lobes of the testes. The milt can easily be 



 

Page |28 

squeezed out and collected into a vital or small bottle. This process can 

obtain several droplets of milt. Milt can be diluted with physiological saline 

solution. Contact with water should be avoided. Otherwise, the spermatozoa 

lose its ability to fertilize mature fish eggs. Milt solution can be stored in a 

refrigerator for one or two days without affecting its activity (Nwadukwe et 

al., 1991).  

3.12.11. Fertilization  

The union of the maleôs spermatozoa and the femaleôs mature eggs to 

form a zygote is referred to as fertilization. In fish, the fertilization period is 

limited. This is because; fish eggs swell immediately when in contact with 

water, resulting in the micropyle closure. For common carp, the fertilization 

period is within 45-60 sec. In most other fish species, it is limited to few 

minutes. Special precaution must therefore be taken to the application of 

water during artificial fertilization.  

Three methods are commonly adopted in the artificial fertilization; 

3.12.11.1. The wet method: Sexual products are stripped 

simultaneously into a receptacle containing a small quantity of water. 

3.12.11.2. The dry method: Sexual products are stripped into a dry 

receptacle, mixed properly before the addition of water. 

3.12.11.3. Super dry method: Eggs are stripped into a sieve to 

eliminate the egg fluid before the application of dry fertilization method. 

The most popular method used is the dry method. In this method, one or 

more female spawners are stripped. Few drops of milt solution are poured on 

the eggs. The sexual products are mixed by gently shaking the bowl. Adding 

few drops of physiological saline solution can facilitate mixing. An equal 

volume of clean water can be added. The water and egg mass are thoroughly 

mixed by gently shaking the bowl. The spermatozoa seize to fertilize any 

egg after 60 sec. The micropyle also closes which makes further fertilization 

impossible (Akankali et al., 2011). 

3.12.12. Estimation of fertilization rate  

The fertilized eggs were differentiated from the unfertilized ones after 

15-20 minutes of stripping by the presence of "eye spot" and the swelling of 

the fertilized egg. The unfertilized eggs were white and opaque while the 

fertilized eggs were transparent. The rate of fertilization was estimated by 

using the following formulas (Islam and Amin, 2016).  
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3.12.13. Incubation of eggs 

Before stocking of fertilized eggs the unit was prepared i.e. cleaning, 

checking of garfill net/nylon net of size 1/80 inch for proper condition and 

also to prevent escaping of incubating egg with flowing water. The flow rate 

of water is managed through a valve carefully. Immediately after 

fertilization, eggs were transferred to incubation unit for further development 

(Fig. 14). The rate of development and duration of incubation depends on the 

temperature of water. Lower temperature increases the incubation periods, 

whereas increase in temperature, to a certain extent, reduces the incubation 

period and may lead to premature hatching. A wooden stick/bamboo are 

used as surface cleaner kept on the water surface across the outer chamber in 

between-the wall. The larvae hatch out in 16-20 hr. In next 72 hr the larvae 

absorb its yolk. 

  

Fig. 14. Eggs transfer into incubation pool and observation of fertilised eggs 

Fertilized eggs are incubated in stagnant or running water in incubation 

troughs containing small trays or boxes. These trays have a perforated 

bottom made up of mosquito netting. The incubator is filled with clean, well-

oxygenated water, free from planktonic organism. The eggs are spread 

homogenously in one single layer in the incubation tray. These trays are 

made in such a way that the eggs are continuously oxygenated by induced 

water current. Fertilized eggs swell and become sticker when in contact with 

water. His stickiness is strongest within 30-60 min interval but disappears 

with time at the end of the incubation period. Therefore, incubation is carried 

out promptly after fertilization. It should not be more than 60 sec. after 

mixing egg mass and water. Incubation period with increasing temperature. 

At a temperature of 25 °C hatching takes place in 28-32 h after fertilization. 
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It is 22-24 h at 30ºC. The hatching percentage is 80-90% when small 

quantities of eggs are incubated. The total of 70% of healthy larvae can be 

obtained through this method of incubation. The fertilized eggs develop 

normally if the incubation conditions mentioned earlier are provided. 

However, it is not mortality free. Three to five percent of the eggs die a few 

hours after incubation and a relatively higher percentage during hatching. 

Higher mortalities are abnormal and can be caused by:  

¶ Wrong latency period 

¶ Over stressing of female spawners during latency period 

¶ Incubation of more than one layer of eggs per incubation tray 

¶ Poor incubation conditions (Akankali et al., 2011).  

3.12.14. Estimation of Hatching Rate 

The fertilized eggs were placed in funnel-type incubators for hatching. 

A continuous water flow through the inlets of the incubators was maintained. 

Hatching started after 42-48 hours of fertilization. When hatching was 

completed, the hatchlings were collected in a pot (dish) and counted by 

visual observation using magnifying glass and recorded. Then hatching rate 

was determined by the following formula (Islam and Amin, 2016).  

 

3.12.15. Collection of spawn 

Three days old hatchlings having average size of 4-5mm are known as 

ñspawnò. Spawn are collecting from spawn collection tank by placing the 

hapa in tank (Fig. 15). Spawns collect are either stocked in nursery ponds or 

directly sold the fish. 
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Fig 15: Collection of spawn 

3.12.16. Estimation of survival rate 

After hatching the fry do not take any external food within 70-72 hours. 

At this time they use the yolk to survive. After 72 hours the fry were feed 

with boiled egg yolk grounded in a homogenizer. Feeding was done 4 times 

a day. After 96 hours of hatching the number of live fry was observed by 

taking sample in a pot (dish). Then survival rate was determined by the 

following formula- (Islam and Amin, 2016).  
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Chapter - 4 

Hapa Breeding of Common Carp 

 

 

4.1. Introduction 

Common carp (Cyprinus carpio) is an exotic carp cultivated extensively 

in tropical, sub-tropical and temperate regions of the world because of its 

high adaptability to varying climatic and environmental conditions as well as 

to divergent feed availability. It grows in cold as well as in warm waters and 

tolerates salinity up to 7 ppt. It is omnivorous and feeds on food items as per 

its availability. It prefers bottom fauna and flora. It stirs up vigorously 

bottom of pond for worms and other benthic fauna. Common carp alone 

contributed to 7.98% of the total aquaculture production and 14.2% of total 

fresh water fishes cultured in the year 1998. Though opinions differ among 

scientists regarding the original habitat, it is assumed that Central Asia 

within latitude 35°-50°N and longitudes 30°-135°E is the original home of 

this species. It is a hardy fish that can also tolerate varying oxygen levels in 

the water. It can withstand injuries and has inherent capacity to regenerate 

injured tissue. Apart from these, unlike other carps, the common carp breeds 

in confinement, as a result of which breeding and seed production becomes 

easier and cheaper. In view of these features, common carp is cultured 

worldwide. 

There are three varieties of Common carp based on the pattern of the 

scales; 

a. Cyprinus carpio communis (Scale carp) - Body is completely 

covered by regularly arranged scales.  

b. Cyprinus carpio specularis (Mirror carp)  - Body is unevenly 

covered with a few large and bright scales leaving a large area of 

the body necked. 

c. Cyprinus carpio nudus (Leather carp) - Body is completely 

devoid of scales. A row of degenerate scales may be present along 

the base of dorsal fin or at the base of other fins. 
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4.2. Reproductive Biology 

Age and size at first sexual maturity depends on the temperature and 

other climatic factors of the environment. In the plains of tropical countries 

like India, where temperature varies from 18-35 °C, the females become 

mature within 6-8 months whereas males mature about 2 months earlier. But 

in the hilly areas of India it takes about one year to attain sexual maturity. In 

Europe where temp. varies from 15-18 °C, it takes three to four years, in 

USSR at 17-19 °C, it takes 2 ï 5 yrs, in Indonesia at 19-30 °C, it takes one to 

one and half years. In India, the common carp has 2 peak breeding seasons 

such as ï (1) Jan-March, (2) June-August. Though mature males and females 

may be found throughout the year, If they are provided with adequate space 

and food, males can be found oozing throughout the year. Another 

interesting feature of this fish is the large size of testis in males; right testis is 

usually smaller than the left. Males are usually smaller in size than the 

females. A mature testis may form 20-32% of the total body weight. 

During breeding season, the females are easily distinguishable by the 

swollen and soft abdomen, and a prominent protruding flashy vent. The 

distal margin of which is gently cleft at the middle. The males also may 

exhibit bulging abdomen because of the large size of testis, but pectoral fin 

and tubercles on the scales can be the distinguishing feature. The fecundity 

also varies with the age and size of the females. Size of the oocyte varies 

from 1.0-1.4 mm and fecundity has been estimated to be 180000 per kg of 

fish. 

Natural spawning is done in confined waters, spawning in shallow, 

marginal weed infested areas. It lays sticky eggs and the same are attached to 

floating weeds. Perivitelline space is very narrow. Yolk is yellow to light 

brown in colour. The incubation period depends on water temp. It is 7.5 days 

at 12 °C, 3-5 days at 20 °C and 2 days at 28-32 °C. The newly hatched larvae 

remain attached to weeds for 2-6 days till the yolk sac is fully absorbed. 

After the yolk sac is absorbed it starts feeding on zooplankton. 

Common carp can breed easily in natural pond conditions. Therefore 

induced breeding is not required. In common carp breeding, one female and 

two male brooders are required to form a set. The weight of the two male 

brooders and one female brooder should be equal for ensuring total breeding 

and fertilization. The selected brooders have to be released in a breeding 

hapa or a small tank, which will serve as a space for breeding and 

fertilization. Since common carp eggs are adhesive, the breeding hapa /tank 

should be provided with sufficient water plants, preferably water hyacinth. 
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Alternatively, when common carp are reared in a pond, kakaban can be 

constructed with the help of bamboo poles as borders and water hyacinth 

spread evenly inside the kakaban. These water plants serve as substratum for 

the eggs to stick on their roots or inner surface. The brooders are then 

removed or the water plants containing the attached eggs are transferred and 

distributed in a series of hapas where rigorous aeration is provided with the 

help of showers. The eggs hatch out in 2-3 days depending on the water 

temperature. After hatching, the hatchlings have to be kept in the hapa still 

the yolk sac is absorbed and then transferred to nursery ponds. 

4.3. Artificial propagation  

There are three methods of seed production: 

Collection of eggs by providing egg collectors in the spawning tank 

(Semi natural breeding): This is adaptations of the natural spawning habit of 

the fish. There of 4 types:  

4.3.1. Dubisch method  

4.3.2. Sudanese method  

4.3.3. Chinese method 

4.3.4. Indian method. 

4.3.1. Dubisch Method 

Dubisch method is named after the fish culturist Dubisch and it is 

practiced in some part of Europe and Indonesia. In this method grass is 

grown on the bottom of a dry pond to a height of about 40cm. Then the pond 

is filled till the water reaches the top of the grass. After prophylactic 

treatment, by dipping in 2.5% salt solution, breeders are released in to the 

pond- one female along with two males. Usually in Europe Common carp 

breeds during the period from middle of May to July. When Common carp 

breeds the fertilized eggs are attached to the grass. After the spawning is 

over, the spent breeders are caught and removed. The eggs are allowed to 

hatch. When hatchlings reach post larval stage, they are removed by scoop 

net and stocked in prepared nursery ponds for further growth.  

4.3.2. Sudanese Method 

In Sudanese method instead of grass or aquatic weeds artificial egg 

collector made using two split bamboos and coconut fibres or Indjuk plant 

fibres. The fibres are soaked in water for 5 days. Then the fibres are arranged 

into thin layer (1.2 to 1.5cm long) and it is pressed longitudinally between 

two spilt bamboos (4-5cm wide). Margins of the fibre are trimmed to 
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produce even end. Kakabans are placed transversely on a long bamboo pole. 

The long bamboo pole is held in place between 2 pairs of shorter poles, fixed 

at the bottom at both ends of the pond. The Kakabans are placed in such a 

way that fibers of adjacent Kakabans just touch. As the bamboo pole is 

floating, the whole structure moves freely with changes in water level. While 

spawning takes place, a gentle flow of water maintained. As the freshly laid 

eggs get attached to lower surface, Kakabans can be turned over. When both 

sides are full, Kakabans is placed in hatching ponds, which are usually 20 

times the area of spawning tank. Five to eight pieces of Kakabans are 

required for a female of 1 kg weight. Before transfer to the hatching pond 

they are gently washes to removal of mud or debris that may be attached to 

the eggs. In hatching ponds, Kakabans are placed transversely on floating 

bamboo pole leaving a gap of 5-8cm between fibres of adjoining Kakabans 

with eggs attached on both surfaces are pressed at least 8 cm below water 

surface by bamboo poles placed across the ends of Kakabans parallel to 

central pole, held in place by bamboo pieces kept at each end of the pond 

parallel to Kakabans. The pond has a number outlet at different levels to 

regulate outflow of water. Eggs hatch out and on 7th day, artificial feeding is 

started. When fry becomes three weeks old, they are not collected. In certain 

parts of Indonesia such as central Sumatra, Indjuk fibres are scattered in the 

spawning ponds and the eggs are attached to this. The breeders are removed 

from this and eggs are allowed to hatch, spawn is collected after 5 days when 

yolk sac is completely absorbed. 

4.3.3. Chinese Method 

Chinese practiced a modification of Dubisch method. Aquatic plants like 

Ceratophyllum, Eichornia etc. are used as egg collectors. The plants are 

placed inside a square bamboo frame so that weeds do not stray away from 

spawning area. 

4.3.4. Indian Method 

Breeding is done in hapas and Hydrilla is used as egg collectors. One 

female brood fish along with 2-3 males are introduced in to breeding hapa, 

during evening hour. About 2 kg of Hydrilla is required is required for 1 kg 

weight of female. One hatching hapa can hold at least one kg of egg 

collectors and it will have about 40000-100000 eggs. After hatching spawn 

is collected and measured and then released in to nursery ponds for further 

growth. 

4.4. Stripping and artificial fertilization  

Though common carp breed naturally in ponds and semi natural 
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breeding techniques utilizing egg collectors, however, in case common carp 

does not breed stripping method is also practiced by several workers in 

Hungary. In this method females and males are injected with mild dose of 

pituitary gland and released in to the hapa. After 4-6 hrs when the breeders 

are ripe, females are stripped by pressing the belly and eggs are collected in 

to a plastic bowl. Immediately now male is stripped in similar way and milt 

is poured over the eggs in the bowl and the milt and eggs are mixed gently 

with the help of a quill (bird feather) for fertilization. As the eggs are sticky 

therefore it is necessary to wash the eggs with salt-carbamide solution which 

help in removing stickiness and also increases viability of sperm, followed 

by washing with weak tannin solutions. Tannin prevents the swelling of 

eggs, so it is applied when water hardening of eggs is completed. 

4.5. Hapa breeding 

4.5.1. Breeding hapa 

The breeding hapa is a rectangular, box shaped container made of fine 

meshed mosquito net cloth and are closed an all the side to prevent breeders 

from outside. It can be opened only from above by rolling the cloth, while 

introducing the injected breeders into it. The breeding hapas are of variables 

sizes depending upon the weight of breeders. The fertilized eggs appear 

transparent, pearl like whereas unfertilized eggs are opaque and whitish. 

Fecundity rate of Indian major carp is about 2 lakh/kg body weight (Bisht et 

al., 2013). 

4.5.2. Development and maintenance of brood stock 

The brood stock can be collected from the polyculture ponds for 

breeding but the male and female brood fishes should be separated at least a 

month before the breeding season. Separating the fish prevents them from 

spawning in the pond. It also prevents them becoming stressed during netting 

and selection. Mature males and females are stocked separately in fertilized 

ponds at 1,500-2,000 kg/ha. Feed them rice bran at 2% of their body weight 

per day (that is 20g to a 1kg fish each day). Check the brood-stock regularly 

to ensure that there is no disease and that the eggs are developing well. 

Maintained the brood stock of common carp upto one week before breeding. 

They were fed two times daily with rice bran and mustard oil cake in 1:1 

ratio. 

Identification of brooders 

The identification of male and female fish is very easy. In case of male 

the pectoral fin is rough and in female it is soft. The vent of the male is deep 
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and pit like. When you put a slight pressure on the belly during the breeding 

season, it oozes milt. The vent of the females is like a small tube-like 

outgrowth and the femaleôs belly is soft and bulging.  

4.5.3. Collection of brooder 

For the breeding operation well maintained and matured brooders are 

collected. Brooders are 2 to 3 year old. The male and female brooder are 

segregated separately and released in separate pond (Fig. 16). 

 

Fig 16: Collection of brooder & Selection of brooder 

Table 9: Selection of male and female fishes 

S.No. Character Male Female 

1. Abdomen 

The abdomen is not 

bulging. When the 

abdomen near the vent 

region is pressed slightly, 

milt oozes out easily. 

The abdomen is soft and bulging. 

When the female brooder is kept 

ventrally upward the belly on both 

the sides are swollen due to ripe 

ovary. Eggs ooze out when 

slightly pressed. 

2. 
Pectoral 

fin 

They are also characterized 

by the inside of pectoral fin 

are rough to touch it. 

The inside of pectoral fins are 

smooth to touch. 

3. Vent 
The vent is not pinkish and 

with pointed papillae. 

The vent is pinkish and with 

almost rounded papillae. 

 

4.5.4. Collection of Eichhornia spp. 

Collection fresh Eichhornia plant from the Natural resources (Fig. 17). 

They are put into breeding hapa for attachment of adhesive eggs. Complete 

hapa is filled with Eichhornia to prevent sticking of eggs to the wall of hapa. 
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Fig 17: Collection of Eichhornia plant 

4.5.5. Preparation of hapa for common carp breeding 

A rectangular hapa are erected in a pond with the help of 4 iron rods: 

Size of breeding hapa: 2 × 1.25 × 1 (Table 9 & Fig. 18). 

 

Fig 18: Preparation of breeding hapa & Settling of Eichhornia. 

Table 10: Dimension of breeding and hatching hapa. 

Type of Hapa 
Dimension (m) 

Specification 
L  B H 

Breeding Hapa 2.5 1.25 1.0 
Closed from all sides except at the opening with 

tying arrangement. Thick cotton/ nylon cloth. 

Hatching Hapa 

Outer 1.8 1.0 1.0 
Upper side completely open. Thick meshed 

nylon/ cotton cloth. 

Inner 1.5 0.8 0.5 
Upper side completely open. Round Mosquito 

netting of cotton/nylon. 

 

4.5.6. Hormonal administration  

Brooders are stimulated by injecting synthetic hormone i.e. Ovatide. 
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Hormone is injected intramuscularly (near to caudal peduncle; Fig. 19). 

Dose of Hormone 

Female: 0.2 ml/ kg of body weight. 

Male: 0.1ml/ kg of body weight. 

After hormonal administration brooders are transferred into hapa for 

breeding and then hapa was covered with mosquito net. 

 

Fig 19: Injecting of common carp 

4.5.7. Hapa breeding 

Injected fish are kept in breeding hapa for spawning in the ratio of 1:2 

(female: male) during evening hour (Fig. 20). Aquatic plant such as 

Eichhornia spp. is thoroughly washed and then released into the breeding 

hapa. Within 6-10 hours after being released into the hapa, the common carp 

fertilized eggs get attached to Eichhornia. In the next morning, the 

Eichhornia is removed from breeding hapa and release into hatching hapa. 

 

Fig 20: Breeding hapa of Common carp 
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4.5.8. Egg collection 

The eggs of common carp are sticky in nature (Table 10) and they are 

attached to roots of Eichhornia and they are transferred to another hapa 

where incubation takes place. The Eggs should not be collected or 

transferred out of breeding enclosure until they are water hardened (Fig. 21). 

In traditional breeding enclosure, the bottom corners of the breeding Hapa 

are untied first and lifted slowly from the back to the other open end of the 

Hapa. The brood fishes are skillfully pushed back and carefully removed by 

scoop nets without disturbing much of the eggs. The hapa with the eggs is 

then lifted above water and transferred to plastic buckets by a graduated 

known capacity plastic mug of 1 litre capacity. From the plastic buckets, 

eggs are collected with the help of a mug and spread uniformly at the rate of 

3-4 liters of eggs in double-walled hatching hapa fixed in ponds free from 

algal bloom or in a circular tank with continuous water supply. The outer 

Hapa is made of thick cloth or very fine meshed nylon cloth while the inner 

one is made of round mashed mosquito netting cotton/nylon cloth.  

 

Fig 21: Egg transfer from breeding hapa to incubation hapa. 

Table 11: Identification of fertilized eggs of some cultured carps 

Nature Diameter(mm) Shape Colour Species 

Demersal/Adhesive 1 ï 2.0 Round 

Yoke yellow to light 

brown, occasionally 

colorless 

C.carpio 

 

4.5.9. Spawning in Hapa (Mosquito Net) 

Select fully mature fish. Males should weigh about 1 kg. They should 

ooze milt freely with the slightest pressure on their belly. Females should 

weigh 1.0-1.5 kg. Two males are put into a breeding hapa with one female. 

The two males together should weigh the same as or slightly more than the 

one female. The six of the hapa should be 2 m × 1 m × 1 m (Fig. 22). 



 

Page |41 

The eggs of common carp are sticky so we put fresh aquatic weeds in 

the hapa (viz. Hydrilla, Najas, Eichornia etc.). The female fish spawn on 

these. The weeds in the hapa should weigh twice as much as the female fish. 

They should be washed with water, rinsed in a solution of potassium 

permanganate (KMnO4) and spread in the hapa. Instead of aquatic weed 

strands of plastic weighted at the bottom can also be used for spawning 

common carp.  

The fish are put into the hapa for breeding in the evening. They spawn 

within 6-8 hours. When you look at the hapa in the morning, small, orange-

colored, shiny eggs will be found sticking to the weed. 

 

Fig 22: Hatching Hapa. 

4.5.10. Incubation of egg 

The rate of development and duration of incubation depends on the 

temperature of water. Lower temperature increases the incubation periods, 

whereas increase in temperature, to a certain extent, reduces the incubation 

period. After spawning all brooder were taken out from breeding hapa and 

released again into culture pond and after some time released eggs attached 

with Eichhornia root, which were transferred into incubation hapa in another 

pond. The incubation period for common carp was about 2 days. The newly 

hatched larvae remain attached to Eichhornia for 3-4 days till the yolk sac 

was fully absorbed. During this period hatchlings were provided with 

vigorous aeration. After 3-4 days they are stocked in nursery ponds (Fig. 23). 
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Fig 23: Incubation of egg 

4.5.11. Hatching 

Hatching time is temperature dependent. Usually hatching takes about 

15-18 hours at temperature range of 26-31 °C with D.O. not less than 5 mg/l. 

At lower temperature, the hatching time is considerably longer. The 

hatchlings pass out through the mesh of the inner mosquito netting hapa to 

the outer hapa. When hatching is completed, the inner hapa with egg shells is 

removed and the hatchlings are left undisturbed in the outer hapa for three 

days till the yolk sac is completely absorbed and hatchlings now called 

spawns become ready for stocking in nursery ponds. 

The hatching technique described above has, however, several draw 

backs and large scale mortality due to natural hazards like; 

a. Sudden change in water temperature. 

b. Development of algal bloom. 

c. Depletion of D.O. level. 

d. Pressure of predatory crustaceans, etc. 

With a view to improve hatching technique and reduce mortality of 

hatchlings, various modern technique mentioned earlier i.e. the Chinese 

hatchery system are now being used.  

When the fish have spawned, transfer the weed with the eggs attached to 

it, to a hapa for hatching. On an average a 1 kg female will give about 1.5 

lakh of eggs (Table 11). These eggs should be divided between three to four 

hapas. Each hapa should have not more than 50000 eggs. The good eggs are 


