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Carp is one of the few fish farms for which a wide range of technologies has been developed: from ex-
tensive, with minimal human intervention in the formation of fish productivity of the reservoir, to intensive, 
with the most controlled production conditions. Carp has many biological features, enhanced by centuries 
of breeding work, making this fish extremely “technological”, able to more or less fully realize the genet-
ically determined bioproductive properties of different breeding technologies. Technologies for growing 
commercial carp according to the level of intensification of the production process can be divided into 
extensive (grazing), semi-intensive, intensive, and continuous, as a distinct type of intensive technology for 
growing carp in ponds and pools. Extensive technology assumes that the fish will feed exclusively on natural 
food, zooplankton, and bottom fauna. In this case, the cost of growing carp will be the lowest; the fish will 
be called “ecological”, but the growth of individuals will be insignificant. Semi-intensive technology as-
sumes that carp feed on natural feeds, and their energy needs are met by providing carbohydrate additives 
to feed. Intensive technology believes that carp feeding with compound feeds with high protein content is 
used, which allows achieving productivity of 3–20 tons/ha. This system requires the highest costs, although 
it gives the highest performance. The pond must provide additional aeration and water flow to prevent 
contamination of the reservoir and the development of fish diseases. The main disadvantage of popular carp 
growing technologies is their staging. All operations are carried out strictly one after another in specialized 
ponds. Moreover, each stage ends with the descent of the tanks, and the fish are transplanted several times 
from one to another (from spawning to juvenile, from them to nursery). During this, the carp is injured, 
which negatively affects its productivity and inevitably leads to waste. To remedy this, fish farming is now 
using continuous rearing technology. The choice of technology for growing carp is a responsible task on 
which the profitability of fisheries depends. 

 
Key words: extensive (grazing) technology, intensive technology, semi-intensive technology, continuous 

technology, carp, fish farming, fish productivity, ponds, reservoir, polyculture, artificial feed. 
 

Технології вирощування коропа та їх особливості 
 

Ю. В. Лобойко, Є. О. Барило, Ю. Р. Вачко, Б. С. Барило, І. Р. Рачківська 
 

Львівський національний університет ветеринарної медицини та біотехнологій імені С. З. Ґжицького, м. Львів, 
Україна 
 

Короп – один із тих небагатьох об’єктів рибництва, для одержання товарної продукції якого розроблено широкий спектр те-
хнологій: від екстенсивних, з мінімальним втручанням людини у процес формування рибопродуктивності водойми, до інтенсивних, 
з максимально контрольованими умовами виробництва продукції. Короп має ряд біологічних особливостей, підсилених багатовіко-
вою селекційною роботою, які роблять цю рибу надзвичайно «технологічною», здатною більш-менш повно реалізувати генетично 
обумовлені біопродуктивні властивості за різних технологій вирощування. Технології вирощування товарного коропа за рівнем 
інтенсифікації виробничого процесу можна розділити на екстенсивну(випасну), напівінтенсивну, інтенсивну та безперервну, як 
окремий різновид інтенсивної технології вирощування коропа в ставах і басейнах. Екстенсивна технологія передбачає, що риба 
буде харчуватися виключно натуральними кормами, тобто зоопланктоном, фауною дна і т. д. У такому випадку витрати на 
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вирощування коропа будуть найменшими, риба буде що називається «екологічною», але й приріст особин буде незначним. Напіві-
нтенсивна технологія передбачає, що короп харчується натуральними кормами, а його потреба в енергії задовольняється завдяки 
підгодівлі вуглеводними добавками до кормів. Інтенсивна технологія передбачає, що застосовується годування коропів комбікор-
мами з високим вмістом білків, що дозволяє досягти продуктивності в 3–20 тонн/га. Ця система вимагає найбільших витрат, 
хоча і дає найвищу продуктивність. При цьому в ставі необхідно забезпечити додаткову аерацію і проточність води, щоб не 
допускати забруднення водойми і розвитку хвороб риб. Головним недоліком популярних технологій вирощування коропа є їх етап-
ність. Всі операції здійснюються одна за одною в спеціалізованих ставах. Причому кожна стадія завершується спуском резервуа-
рів, і риба при цьому кілька разів пересаджується з одного в інший (з нерестових у малькові, з них – у вирощувальні і т.д.). Під час 
цього короп травмується, а це негативно впливає на його продуктивність і неминуче призводить до зниження виживаності. Щоб 
усунути це, зараз в рибництві застосовують безперервну технологію вирощування. Вибір тої чи іншої технології вирощування 
коропа – відповідальне завдання, від якого залежить прибутковість рибогосподарської діяльності. 

 
Ключові слова: екстенсивна (випасна) технологія, інтенсивна технологія, напівінтенсивна технологія, безперервна технологія, 

короп, вирощування риби, рибопродуктивність, стави, водосховища, полікультура, штучні корми. 
 

Introduction 
 
In technological practice, many technological schemes 

of fish farming at different stages have been developed. 
Given the specific natural and economic conditions, one 
or another scheme can be adopted with an economic as-
sessment of each option at all stages of production. Each 
technology provides a comprehensive combination and 
cooperation of aquaculture production and integrated 
material and labor resources. Fish and fish products must 
meet specific requirements regarding their quantity, quali-
ty, and cost. Considerable attention should be paid to the 
optimization of production processes and production, the 
introduction of resource-saving techniques, fuller use of 
resource potential, accelerating the payback period of 
capital investments, the efficiency of fixed assets and 
working capital, mechanization and automation of pro-
duction processes, rational use of biological resources 
(Rahman, 2015; Vachko et al., 2020; Vodianitskyi et al., 
2020; Kofonov et al., 2020; Prychepa et al., 2021; 
Hrynevych et al., 2021). 

One of the main advantages in breeding and growing 
carp is its simplicity: this heat-loving fish, however, toler-
ates winter well, hibernating, low oxygen levels, and poor 
water flow. Carp does not go through food: it gets its food 
at all levels of the water layers of the reservoir – from the 
bottom to the surface, feasting on insect larvae, slugs, 
tadpoles, algae, and plants, and others (Ianinovych et al., 
2010; Al-Jader & Al-Sulevany, 2012). This type of fish is 
also characterized by rapid growth, and an already one-
year-old individual can reach a mass of 1 kg. Females are 
characterized by high fertility; depending on their age and 
the water temperature of the reservoir, they can sweep up 
to 1.5 million eggs (Vseticková et al., 2012). The purpose 
of this article is to explore general information about the 
various technologies of carp farming, their advantages, 
and difficulties that may arise when choosing a technolo-
gy and in the process of its use. 

 
Results and Discussion 

 
Extensive (Grazing) Technology 
In current conditions in many fisheries, there are some 

changes in technologies and methods of fish farming. 
Their main goal is to ensure resource conservation in fish 
farming, maximum use of the biological potential of wa-
ter bodies, the more comprehensive introduction of fish 
polyculture with their grazing content, reduction of the 
use of feed and fertilizers, etc (Balami & Pokhrel, 2020). 

When growing carp fish on natural feed for grazing 
(without feeding artificial meals) next to the carp, an 
important place is given to the optimal set of objects of 
the multi-culture of fish with a different spectrum of nu-
trition, in particular, herbivorous fish – white and varie-
gated silver carp, grass carp, and buffalo, pilengas, etc. 
These fish farms have a high potential for growth (Chirwa 
et al., 2017). There is no or weak competition between 
them for feeding on natural fodder bases. In these condi-
tions, particular importance is attached to the choice of 
the optimal ratio of objects of fish multi-culture, taking 
into account their trophic levels and the directional for-
mation of the natural forage base of ponds (Van Niekerk 
& Moloi, 2018). 

Starting with a water temperature of 7 °С, mineral-
nitrogen and phosphorus fertilizers are added to the pond 
water to ensure organic and mineral substances. Through-
out the growing season, regular (every 10–15 days) analy-
sis of the content in the water of such vital for the work of 
the natural ecosystem ponds of nutrients as nitrogen and 
phosphorus (Shava & Gunhidzirai, 2017). According to 
the biological need, mineral fertilizers are applied to the 
ponds, bringing the level of nitrate-nitrogen in the water 
to 2 mgN/l and phosphorus to 0.5 mgP/l (Shava & Gun-
hidzirai, 2017). To prevent and improve the ecological 
condition of ponds during the growing season once a 
month, and if necessary – more often carry out their lim-
ing at a rate of not more than 150 kg/ha per application 
(Kovalenko et al., 2014). 

Subject to the implementation of these measures and 
regular fish farming and biological control in the ponds, 
the grazing form of carp farming achieves optimal indica-
tors of development of the natural feed base, due to which 
fish are raised. The average seasonal biomass of natural 
fodder base in ponds should not be lower: for phytoplank-
ton – 20–30 mg/l (but not higher than 80 mg/l); zooplank-
ton – 8–12 mg/l; zoobenthos – 3–5 g/m2 (Vachko et al., 
2020).  

Experience shows that the productive potential of 
ponds in the conditions of grazing technology of carp 
breeding in the optimal polyculture (both species and 
quantitative ratio) taking into account the trophic levels of 
fish and the implementation of these intensification 
measures allow obtaining fish productivity 1–1.5 t/ha 
(Ianinovych et al., 2010). 

A positive feature of this technology is its resource-
saving nature, due to the maximum realization of its bi-
oproductive potential of the reservoir and, accordingly, 
the minimum amount of financial costs associated with 
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the technological process of carp farming (Bekh, 2009). 
In addition, marketable fish products obtained by this 
technology may fall into the category of organically pure 
products because fish do not use artificial feed for feeding 
carp. Stimulate the development of forage organisms in 
the reservoir mainly uses organic fertilizers of local 
origin, particularly fresh manure or humus of cattle 
(Hadjinikolova, 2008; Loboiko, 2020). 

In current conditions, when there is an acute shortage 
of natural resources and, first of all, water resources on 
the planet, the question of their rational use becomes 
especially urgent. The use of reservoirs comprehensively 
(for fish breeding purposes, for irrigation, for growing 
carps) allows you to minimize the cost of land areas and 
the consumption of fresh water for obtaining various fish 
products (Vachko, 2020). In addition, it has become rele-
vant to obtain environmentally friendly food products for 
which production technologies have not yet been suffi-
ciently developed in modern conditions. 

To obtain environmentally friendly products in inte-
grated biotechnology, the following restrictions are intro-
duced: 

 - restrictions on the stocking density of farmed ob-
jects, and for fish farming, a return to carp production in 
pasture aquaculture;  

- using methods of natural reproduction, without the 
use of hormones and antibiotics;  

- restriction in the use of feed additives, for carp this is 
the widespread use of the natural food base of reservoirs 
for growing;  

- refusal to use inorganic fertilizers;  
- prevention of diseases through prophylaxis instead 

of treatment with the help of synthetic drugs and antibiot-
ics (for carp, this is the improvement of fish farms by 
means of flying ponds);  

- rejection of the use of herbicides, synthetic pesti-
cides, and in fish farming – the use of biological amelio-
rators in the fight against overgrowth of ponds and rice 
paddies;  

- limiting energy consumption during water injection, 
over-tillage and water use (Hadjinikolova, 2007; Bekh, 
2015; Ćirić, 2015). 

Due to the rise in prices for concentrated fish feed and 
heat and energy sources, a decrease in the profitability of 
pond fish production is observed. The increase in the cost 
of growing marketable fish negatively affects its competi-
tiveness, and difficulties arise in the sale of products. In 
the current economic conditions, resource-saving fish 
farming technologies are becoming especially relevant, 
which make it possible to significantly reduce the costs of 
expensive concentrated feed and, as a result, reduce the 
cost of growing a unit of fish products (Vachko, 2020).  

The experience of the countries of the near and far 
abroad shows that the pasture technology of fish farming 
and especially its modifications, taking into account local 
soil and climatic conditions, allow, without the use of 
concentrated feed, to achieve fish productivity from a unit 
area sufficient for the recognition of production as highly 
profitable (Van Niekerk, 2018). So, in South America, 
Asia, Africa, due to the use of polyculture of fish from 
local aboriginal species and introduced species – herbivo-
rous fish, without fertilizers, it is possible to achieve fish 

productivity up to 300 kg/ha (Loboiko, 2020). Stimulating 
the development of the feed base of ponds by introducing 
mineral and organic fertilizers allows increasing fish 
production up to 2–3 t/ha (Bekh, 2009; Bekh & Oleshko, 
2015). 

The disadvantage of this technology is the relatively 
low fish productivity and, accordingly, revenue per unit 
area of the reservoir, compared to other technologies, 
where to increase the yield of fish products used carp 
feeding artificial feed, more intensive use of fertilizers, 
and many other means to intensify production (Ćirić et 
al., 2015). Under grazing technology, the share of indirect 
costs in the cost of production of marketable products, 
such as rent for the use of water, costs for fish protection, 
water use, wages, administrative fees, will be much high-
er than for intensive technologies (Koba et al., 2013). 

At the same time, grazing technology under many 
conditions may be the only possible form of fishery use of 
the reservoir. In particular: 

- when growing carp in a non-draining reservoir, not 
adapted for intensive fishing (stiffness and complex relief 
of the reservoir bottom, significant development of thick-
ets of higher aquatic vegetation), when it is impossible to 
catch a sufficient number of fish; 

- when growing carp in a fishery reservoir of complex 
use, when, according to the requirements of the primary 
water user, feeding fish in it and taking measures to inten-
sify the development of natural feed base is prohibited 
(for example, in a drinking water reservoir or a technical 
reservoir with high primary water quality requirements) 
(Ianinovych et al., 2010). 

Intensive technology  
Intensive technology of carp farming provides a sig-

nificant increase in fish productivity and, accordingly, an 
increase in revenue per unit area of the reservoir due to 
the simultaneous application of a set of measures: 

- the use of high density of carp planting, which far 
exceeds the capacity of the reservoir to provide aliens 
with natural food (Martseniuk, 2017; Mojer et al., 2021); 

- intensive feeding of carp with artificial feed mix-
tures; 

- formation of the optimal composition of fish poly-
culture, to make fuller use of different groups of natural 
forage organisms of the reservoir (Kolesnyk, 2011); 

- fertilization of the reservoir to intensify the devel-
opment of natural fodder base; 

- maintaining the parameters of the quality of the 
aquatic environment for carp fish within the optimal val-
ues due to regular water exchange in the ponds, the intro-
duction of quicklime into the ponds (Martseniuk, 2017); 

- carrying out many treatment and prevention 
measures due to the high risk of carp diseases with its 
high density in the reservoir and the low level of provi-
sion of carp fish with natural food, the most complete in 
terms of quality composition (Szücs et al., 2007). 

The yield of marketable fish products per unit area of 
the reservoir by intensive fish farming technology signifi-
cantly exceeds the value of natural fish productivity of the 
reservoir. It will depend on the degree of intensification of 
the production process and ensuring the required quality 
of the aquatic environment (Li et al., 2013). Fish produc-
tion of fully drained and well-supplied ponds by intensive 
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technology (namely in such ponds and you can use this 
technology) from 1 ha during the growing season can be 
2000–2500 kg of carp fish even more (Ianinovych et al., 
2010). As the main object of fish farming by intensive 
technology, the share of carp in the total catch will be 60–
75 % or more (Rahman, 2015). 

The advantage of intensive technology is a significant 
reduction, compared to grazing and semi-intensive tech-
nologies, the share of costs in the cost of marketable 
products that do not directly affect the number of farmed 
fish but are required to ensure the production process 
(rent mentioned above, water use, administrative costs), 
due to their “dissolution” in a more significant amount of 
carp grown (Nikolova, 2013). 

The “disadvantages” of this technology include: 
- the need to attract significant financial resources to 

ensure the production process (for the purchase of feed, 
fertilizers, medicines, fish stocking (Hrynzhevskyi & 
Pshenychnyi, 2007); 

The increase in fish productivity of the pond is not 
equal to the rise in fish stocking density. In addition, 
when receiving each additional kilogram of fish products 
per unit area of the reservoir, the specific costs of artifi-
cial feed per unit of fish growth increase faster than fish 
productivity (Pshenychnyi et al., 2009); 

- reduction of the average marketable weight of carp 
fish with increasing density of their landing due to the 
removal of living space and reducing the level of provi-
sion of utterly natural feed. It is known that in modern 
market conditions to obtain an economic result, the factor 
of fish quality is more important than its quantity 
(Martseniuk, 2017); 

- commercial fish from intensively exploited fish 
ponds are unlikely to fall under the category of organic 
products because of their cultivation. They use intensive 
feeding with artificial feed, lime is added to ponds, min-
eral fertilizers containing some toxic elements that accu-
mulate in fish, use many medicinal drugs for disease 
prevention (Gyalog et al., 2017). 

Only unique reservoirs are suitable for the use of in-
tensive carp production technology: fully draining ponds 
with a well-planned bed, with a reliable source of water 
supply, which will provide the technological need for a 
sufficient amount of good quality water (Kolesnyk, 2011). 
Adequate financial resources, good quality, and, at the 
same time, inextensive artificial feed, reliable fisheries, 
and a well-thought-out marketing policy are also prereq-
uisites for achieving an acceptable result (Khan et al., 
2016). 

Continuous Cultivation Technology 
Intensive technology of carp growing in modern con-

ditions is combined with continuous technology. Accord-
ing to the so-called continuous technology, a simpler 
scheme for growing carp has been proposed in recent 
years. The technology is called continuous primarily 
because the cycle of carp rearing is not interrupted by 
transplanting it from pond to pond (Nikolova, 2013; 
Chirwa et al., 2017). At the same time, only juvenile and 
feeding (and in some cases only feeding) ponds are in-
volved. It provides for the rearing of juvenile carp to a 
mass of 1–2 g and its further cultivation without trans-
plants in one pond for two years (Ross et al., 2008). 

The traditional technology for producing fish products 
in fish farms provides for many stages: obtaining off-
spring from fish, raising young animals, their wintering, 
and obtaining marketable (table) fish (Koba et al., 2013). 
Each step takes place in an age-appropriate reservoir. 
When transplanting from one pond to another, carp are 
caught, counted, sometimes processed in salt or other 
baths, transported over considerable distances in various 
containers (Martseniuk, 2017). During such operations, 
the fish is stressed and traumatized. As a result, after 
planting in a reservoir, carp grows poorly for a long time. 
In addition, early planting of carp in wintering ponds 
excludes their feeding in the autumn period when temper-
atures are sufficient for feeding. 

The technology of continuous cultivation of carp 
products makes it possible to reduce the production stag-
es. Also, an increase in the duration of the growing season 
for growing carp leads to a higher mass and contributes to 
better preparedness for prolonged winter starvation (Lu et 
al., 2020). Continuous rearing means that juveniles are 
immediately planted in feeding ponds (Martseniuk, 2017). 
In them, young of the year feed until late autumn, hiber-
nate, then marketable fish are grown here. Transplants 
from nursery and wintering ponds, which is typical for 
traditional technologies, are excluded in this case. Carp 
larvae are obtained by natural spawning or by factory 
methods, depending on weather conditions (Pshenychnyi 
et al., 2009; Al-Humairi et al., 2020). 

Semi-intensive Technology 
The semi-intensive technology of carp farming can be 

considered as a transitional form from grazing to intensive 
technology. This technology uses the positive aspects of 
the two previous ones: from grazing technology – the 
possibility of fuller use of the bioproductive potential of 
the reservoir (application of fish culture and fertilization 
of the reservoir), from intensive technology – the possibil-
ity of increasing fish yields by feeding artificial feed the 
main object of fish farming (Marković et al., 2016). In 
contrast, the intensive semi-intensive technology consid-
ers carp feeding with artificial feed as not the main but an 
additional means of intensifying production. Rather, it is 
not about intensive feeding. Still, rational, economically 
feasible feeding of carp with feed grain, grain processing 
waste, and inextensive artificial feed mixtures, usually 
locally produced, the fish productivity of carp can be 2–3 
times higher than the biological productivity of a particu-
lar reservoir carp (Kovalenko et al., 2014). In this case, 
the productivity will be higher, approximately 700–
1400 kg/ha. However, this diet does not fully meet the 
need of carp for protein. Thus, this technology and graz-
ing can be attributed to the category of resource-saving 
technologies for the production of marketable fish prod-
ucts. 

According to the semi-intensive technology of fish 
farming, it is possible to obtain 1000–1200 kg of fish per 
hectare per unit area of a fully drained reservoir, of which 
carp will account for about half of the products 
(Ianinovych et al., 2010). For a non-draining reservoir, 
this indicator will depend on many factors, particularly on 
the level of suitability of the reservoir for commercial 
fishing, the methods and tools used for fishing, and the 
intensity of their use. Semi-intensive carp farming tech-
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nology can be used in fish ponds and small reservoirs of 
complex use. It is allowed to use fish feed, fertilize the 
pond, and are more or less suitable for intensive fishing in 
quantities that ensure profitability (Kestemont, 1995; 
Hrynzhevskyi & Pshenychnyi, 2007; Bekh, 2009). 

 
Conclusions 

 
Carp farming technologies range from grazing in natu-

ral and artificial reservoirs for fishery purposes to inten-
sive cultivation with the feeding of fish with synthetic 
feed mixtures in ponds and pools with varying degrees of 
control over the quality of the aquatic environment. Tech-
nologies for growing commercial carp according to the 
level of intensification of the production process can be 
divided into grazing, semi-intensive, intensive, and indus-
trial, as a distinct type of intensive technology for grow-
ing carp in swimming pools. 

The extensive or grazing technology of carp farming 
is designed for the fullest possible use by cultivars of their 
feed resources of fish ponds without feeding fish with 
artificial feed mixtures. It is based on the targeted for-
mation of the natural feed base of reservoirs and the ap-
propriate set of cultivated fish in the context of the need 
to optimize and rational use of land and water resources, 
scientifically grounded resource-saving systems for con-
ducting production on integrated reservoirs of complex 
purpose can give an economic effect. Semi-intensive carp 
farming technology is a combination of comprehensive 
and intensive technologies. This technology includes 
feeding carp with artificial feed as an additional means of 
intensifying production. 

The intensive farming method includes feeding the 
fish and creating a rich forage base with the help of ferti-
lization and reclamation of reservoirs. In modern fish 
farming, there are various technologies for intensive fish 
farming. Familiarization with them will allow you to 
choose the most appropriate one for your specific condi-
tions. Continuous technology is helpful because the carp 
farming cycle is not interrupted by transplanting fish from 
one pond to another. Due to transportation, carp are trau-
matized and often die, so continuous technology is in-
creasingly used in fish farming at the present stage. Thus, 
today there are many technologies for growing carp. Ex-
tensive (grazing), semi-intensive, intensive, and continu-
ous, as a different intensive technology for growing carp, 
is the most effective. It is essential to weigh all the ad-
vantages and disadvantages and use the most appropriate 
technology depending on the natural environment and the 
ultimate goal. 
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