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РЕФЕРАТ
Есеп 95 б., 1 кіт., 17 сур., 7 кес., 43 әдеб., 7 қосым.
ТАБИҒИ СУ ҚОЙМА, ЖАСАНДЫ КӨБЕЙТУ, МОБИЛЬЛІ ИНКУБАТОР, ИНКУБАЦИЯЛЫҚ АППАРАТ, КӘСІПТІК АБОРИГЕНДІК БАЛЫҚ ТҮРЛЕРІ

Зерттелітін нысан – мобильдік инкубатория, инкубациондық аппарат, табиғи су қоймаларда мекендейтін аборигендік кәсіптік балықтарды жасанды көбейту.
ҒЗЖ-ның мақсаты – абориген балық түрлерін алшақта орналасқан су қоймаларында жасанды өсіріп көбейтуге мүмкіндік беретін қозғалмалы, мобильді инкубаторияны пайдалану арқылы абориген балық түрлерін өсіріп көбейтудің биотехнологиясын қалыптастыру.
Зерттеу әдістері. Өзеннің орташа жылдық су мөлшерін, және де орташадекадалық су мөлшері «Казгидромет» мәліметтерінен алынды. Мобильдік инкубаторияның технологиялық сызбасы «AutoCAD» автоматтандырылған компьютерлік бағдарламасы арқылы құрастырылды. Аборигендік балық түрлерінің өндіргіштерінің балық шаруашылық-биологиялық көрсеткіштерін анықтау И.Ф. Правдиннің әдісі бойынша жүргізілді. Гипофизарлық инъекция Н.Л. Гербильскийдің ұсыныстарына сәйкес өткізілді.
Алынған нәтижелер. Инкубациялық аппараттарды қолдану арқылы мобильді инкубаторияның технологиялық сызбасы құрастырылды. Мобильді инкубатория жасау үшін қолайлы құрылғы таңдалды. Инкубациялық аппараттарды қолдану арқылы абориген балық түрлерін өсіріп көбейту үшін мобильді инкубаторияның рационалды құрылымдық-технологиялық сызбасына сәйкес тәжірибелік мобильді инкубатория жинақталды. Ғылыми зерттеу нәтижелерінде зертханалық және далалық жағдайларда іске қосу-жөндеу жұмыстары жүргізілді. Табиғи орта жағдайында кәсіптік аборигендік балықтарды жасанды жолмен өсіру, атап айтқанда жасанды ұрықтандыру, ұрықтандырылған уылдырықты дернәсілалды кезеңіне дейін инкубациялау жүргізілді. Табиғи жағдайда ұрықтандырылған уылдырықты инкубациялау үшін инкубациялық аппаратты әзірлеу және сынау жұмыстары өткізілді.
Қолдану салалары: балық шаруашылық кәсіпорындары, балық шаруашылығы ғылыми-зерттеу институты, экологиялық орталықтар, балық өсіруші фермерлер.




ABSTRACT
Report 95 p., 1 book, 17 figures, 7 tables, 43 sources, 7 appendices.
NATURAL WATER, ARTIFICIAL REPRODUCTION, MOBILE INCUBATOR, INCUBATION APPARATUS, ABORIGINAL COMMERCIAL FISH SPECIES

The objects of research are a mobile hatchery, incubation devices and artificial reproduction of indigenous commercial fish species inhabiting natural reservoirs.
The purpose of the research is to create biotechnology for the reproduction of aboriginal fish species using mobile hatcheries, which allow artificial reproduction of aboriginal fish species in remote natural reservoirs.
Research methods. When studying the average annual flow of the river, as well as average ten-day water levels, we used the data of  “Kazhydromet”. The technological scheme of the mobile hatchery was developed using the automated design system “AutoCAD”. The determination of fish-breeding and biological indicators of spawners of native fish species was carried out in accordance with the guidance of I.F. Pravdin. Pituitary injections were performed in accordance with the recommendations of N.L. Gerbilsky. Determination of hydrochemical parameters was carried out in accordance with the established GOST. Determination of biochemical parameters of the blood of fish spawners was carried out according to generally accepted methods.
Results. A technological scheme of a mobile hatchery with the use of incubation devices has been developed. The optimal equipment has been selected for creating a mobile hatchery. In accordance with the technological scheme of a mobile hatchery for the reproduction of native fish species using incubation devices, an experimental mobile hatchery was assembled. As a result of scientific research, commissioning works were carried out in the field. In the conditions of the natural environment, research work was carried out on the artificial reproduction of indigenous commercial fish, namely, artificial fertilization, incubation of fertilized eggs until the prelarvae hatch. The tests of the incubation device and the apparatus for the incubation of fertilized eggs in natural conditions were carried out.
Application area: fisheries enterprises, fisheries research institutes, ecological centers, fish farmers.
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TERMS AND DEFINITIONS

In this research report, the following terms and definitions are used.
	Aboriginal fish species
	– fish species that arose and evolved in this particular water body

	“Weiss” apparatus
	– an apparatus designed for the incubation of fertilized fish eggs, which is a cylindrical glass vessel, narrowing downward with a volume of 8 liters, at the narrow end containing a stopper in which a metal tube is fixed. Water enters the apparatus under pressure from below, keeping the eggs in suspension

	“Chalikov” apparatus
	[bookmark: 317]– is a box measuring 70x34x15.5 cm, the walls of which consist of wooden frames covered with a metal mesh, covered with asphalt varnish, covered from above with a mesh lid. Non-sticky caviar is incubated

	Hydrometric spinner
	– designed to measure the speed of the river, both on the surface and at a given depth

	Diffuser
	– part of the channel in which the water flow slows down and the pressure increases

	Incubation apparatus
	– apparatus used for incubating fish eggs

	Incubation of eggs
	– keeping fertilized fish eggs in a reservoir or in fish-breeding (incubation) devices until juveniles hatch

	Artificial reproduction
	– obtaining offspring and rearing juveniles of aquatic biological resources at fish breeding enterprises with subsequent release into natural and artificial reservoirs

	Mobile hatchery
	– a set of necessary equipment for the incubation of fertilized eggs of aboriginal fish species in the natural (natural) environment

	Commercial fish
	– fish species for which fishing can be organized

	Working fertility
	– the average number of eggs for artificial fertilization of fish, always lower than the individual absolute fertility, depends on the method and time of taking eggs from females








LIST OF ABBREVIATIONS AND SYMBOLS

In this research report, the following abbreviations and symbols are used.
	оС
	– degrees centigrade

	g
	– gram

	kg
	– kilogram

	L
	– liter

	m
	– meter

	mm
	– millimeter

	m/s
	– meter per second

	рН 
	– active reaction of the aquatic environment

	s
	– second

	cm
	– centimeter

	thousand pcs
	– thousand pieces

	RAS
	– recirculating aquaculture system






















INTRODUCTION

In the course of preparing the final report, materials of interim reports for 2018, 2019 were used:
Design of a portable hatchery and development of biotechnology for breeding of indigenous commercial fishery species: research report (interim) / NJSC “Zhangir Khan WKATU”: hands. Tumenov A.N. - Uralsk, 2018. - 55 p. - No. GR 0118RK00853. Inventory number: 0218RK00863;
Design of a portable hatchery and development of biotechnology for breeding of indigenous commercial fishery species: research report (interim) / NJSC “Zhangir Khan WKATU”: hands. Tumenov A.N. - Uralsk, 2019. - 59 p. - No. GR 0118RK00853. Inventory number: 0219РК01064.
Currently, there is a significant reduction in the native commercial fish species representing the ichthyofauna of local water bodies. Fish resources are decreasing every year, this phenomenon has a direct negative impact not only on the number of fish populations, but also affects the ecological situation of water bodies in general.
Often, the main factors that have a significant negative impact on the number of fish populations are anthropogenic factors, including the regulation of river flows, the use of water resources in agriculture, industrial emissions, as well as unregulated fishing and poaching.
One of the solutions to the problem of reducing the number of populations of indigenous commercial fish in natural reservoirs is the use of biotechnology of artificial reproduction in the conditions of installations with a closed water supply cycle (RAS), with the subsequent receipt of juveniles from aboriginal fish, to replenish their numbers in the natural environment. Due to artificial reproduction associated with the release of juveniles of native commercial fish, the replenishment and maintenance of the number of fish populations in natural water bodies is carried out.
When using mobile hatcheries for artificial reproduction, there is no need to transport spawners of native commercial fish caught from their natural habitat to fish factories. Due to the use of mobile hatcheries, stress factors for fish (transportation, temperature and oxygen fluctuations) are reduced, since reproduction is carried out in the field directly near the reservoir using water from a natural source.
The purpose of this project is to develop biotechnology for the reproduction of aboriginal fish species inhabiting the natural environment using special, mobile hatcheries.
The scientific novelty of the project lies in the fact that a mobile hatchery and biotechnology for the reproduction of indigenous commercial fish species were developed using new engineering and biotechnical solutions, which made it possible in a short time, in a mobile hatchery near their natural habitat, to carry out artificial insemination and subsequent incubation of fertilized eggs until hatching of prelarvae.
To achieve this goal, the following tasks are envisaged:
- collection of the improved design of the mobile hatchery;
- elimination of design flaws, commissioning of a mobile hatchery in the field;
- carrying out fish-breeding and physiological assessment of spawners during selection for reproduction;
- determination of the main fish-breeding parameters and biochemical parameters of fish blood;
- carrying out hydrochemical analysis of water;
- determination of optimal schemes for stimulating the maturation of reproductive products from spawners using synthetic and pituitary drugs;
- study of the optimal methods of insemination and de-gluing of eggs during artificial reproduction in a mobile hatchery;
- development of biotechnology for rearing and feeding juveniles of indigenous commercial fish in a mobile hatchery;
- release of grown-up fry of aboriginal fish into their natural habitat;
- creation of an experimental broodstock of commercial fish species under RAS conditions.
The results of research work on the project were published in scientific journals (Appendix A), reprints of the journals are given in Appendix D.
The work was carried out according to the project schedule for 2020 (Appendix B). The report on the project was heard and approved at the meeting of the Academic Council of Zhangir Khan WKATU (Appendix C). RK patents for a utility model were received (Appendix E), a monograph was published (Appendix F).










MAIN PART ABOUT RESEARCH WORK

1 Choosing a direction of research

Aboriginal fish represent the ichthyofauna of a certain water body, the species diversity of which is the main indicator of the ecological state of the entire water body. Depending on the type of food and lifestyle, fish are peaceful and predatory. The balance between the abundance of populations of peaceful and predatory fish has a significant impact on the species diversity of natural water bodies. Many species of aboriginal fish are the objects of fishing, and therefore the number of these fish may be regulated by increasing or decreasing the volume of catches in the range of allowable catches [1-5].
One of the largest rivers in the West Kazakhstan region (WKR) is the Ural River, which flows into the Caspian Sea and forms the Ural-Caspian basin. The Ural-Caspian basin is characterized by a diverse composition of the local ichthyofauna, including such most common fish species as: from the cyprinid family (Cyprinidae) - carp (Cyprinus carpio L.), bream (Abramis brama L.), asp (Leuciscus Aspius), silver Prussian carp (Carasius auratus gibelio), from the catfish family (Siluridae) - catfish (Silurus glanis L.), from the pike family (Esocidae) - pike (Esox lucius L.), from the perch family (Percidae) - pike perch (Stizostedion lucioperca L.), perch (Perca fluviatilis L.) and many other species [6-8].
Recently, the number of populations of commercial fish has been significantly reduced, the main reason is the influence of an anthropogenic factor, which manifests itself in the deterioration of the ecology of water bodies as a result of emissions from industrial enterprises, regulation of river flow for water use in agriculture, as well as unregulated fishing and poaching [9-11].
Unregulated fishing and poaching are especially dangerous during spawning periods, at which time spawning fish spend a lot of energy and are in a low-activity state [12-15].
It was also noted that dry years, characterized by insufficient water availability and duration of floods, are unfavorable factors that have a negative impact on the spawning of phytophilous fish, in particular for late spawning carp populations [7, 16].
Due to the influence of the anthropogenic factor, individual individuals of different fish species do not reach sexual maturity, which violates the frequency of natural self-reproduction of fish. A low level of self-reproduction can lead to negative consequences, such as a decrease in the number of fish, changes in the ecological balance, and in some cases, the extinction of the species as a whole [17, 18].
To preserve and increase the number of commercial fish, it is necessary to stock fish with fish seed - juveniles of fish obtained under artificial conditions. Biotechnology of artificial reproduction of commercial objects is becoming more and more relevant in the field of fisheries. The pool method is the most common in cultured fish farming. When fish are raised in installations with a closed cycle of water supply, optimal oxygen and temperature regimes are created, a feeding regime is selected, these conditions have a beneficial effect on the growth and development of fish. Due to the creation of optimal conditions for growing in the RAS, fish reach sexual maturity in a shorter time compared to individuals living in the natural environment, and therefore the time for obtaining fish fry for stocking is reduced. When releasing juveniles, the time of the year, the temperature of the natural reservoir, the age and adaptive capacity of the fish seed are taken into account [19, 20].
For reproduction purposes, it is necessary to carry out a high-quality selection of fish spawners to obtain viable juveniles. When selecting spawners, an important indicator is the combination of physiological and biochemical characteristics. The sex products obtained are also determined for quality [21].
For artificial reproduction, reproduction brood stocks of fish are used to reach sexual maturity, which reach at different times. It depends, first of all, on the species, conditions of detention, as well as the individual physiological characteristics of the fish. In the study of V.V. Zalepukhin in the spawning company used female carp in the age range from 4+ to 13+ years, scaled carp from 6+ to 9+ years, mirror carp from 5+ to 10+ years, the average amount of eggs obtained from one female was 690.5 g , 733.2 g, 713.3 g, respectively [22].
For the purposes of hybridization, it is advisable to periodically capture spawners from natural water bodies. The use in artificial reproduction of broodstock herds and captured broodstock from natural reservoirs contributes to obtaining the highest quality offspring, characterized by a high adaptive ability to the conditions of the natural environment [23].
Currently, the most effective use of mobile hatcheries with the formation of laboratories in the field. During the transportation of the broodstock on live fish machines over long distances, mechanical damage in fish, a lack of dissolved oxygen in the water, and a change in the chemical composition of water under the influence of decomposition of the waste products of the transported fish are possible. The mobile hatchery creates a favorable environment to prevent stress and injury to fish. Captured spawners are kept in cages in the reservoir until the spawning state is reached, that is, within the same temperature range as before capture [24].
From the research of M.E. Shapovalov and V.P. Koroleva it follows that spawning in natural conditions occurs for different species of fish at a certain water temperature - for pike, the spawning temperature in coastal areas is 7-15° C. At the end of March, flowing individuals are observed, for pike-perch spawning begins from the last decade of April and ends by the end May at a water temperature of 11-12.5° С, for carp and goldfish mass spawning occurs in late May and early June at water temperatures of 18-24° С [25].
To achieve a spawning state, pituitary suspensions are administered to spawners. When calculating the dose of administration, individual indicators of the mass of spawners, the sex of the fish, as well as the temperature regime at which the fish are kept are taken into account [26]. During the period of maturation, the selection of reproductive products is carried out by means of the lifetime method - milking. The selection of eggs from females is carried out in plastic basins well-dried in advance, sperm from males is taken into glass tubes. Then artificial insemination of eggs is carried out. Further, the fertilized eggs are de-glued in skim milk by bubbling in the flasks of the Weiss apparatus [24].
After the process of de-gluing, the incubation period begins, during which the fertilized eggs go through all stages of development [27]. The resulting juveniles are fed with live food - crustaceans (Artemia salina), characterized by a high content of proteins, fats and vitamins necessary for growth and development in the early stages.
When using mobile hatcheries for the reproduction of indigenous commercial fish, the time for obtaining fish fry is significantly reduced, the catch of spawners is carried out directly in the studied reservoir, the lack of transportation of fish to fish factories for artificial reproduction reduces the possible waste of the number of spawners resulting from stress factors, mechanical damage and hydrochemical regime. As a result of growing the obtained fry in a mobile hatchery using water from a natural reservoir, it allows the fry to better adapt to environmental conditions when released into the reservoir.














2 Materials and research methods
2.1 Research methodology

When studying the hydrological regime, the data of “Kazhydromet” on WKR were used, the data of the average annual river flow, as well as the average ten-day water levels during the periods of spring high water, were studied.
The technological scheme of a mobile hatchery for the reproduction of indigenous commercial fish is shown in Figure 1.
Mobile hatchery for reproduction
aboriginal commercial fish





Fishing for spawners, selection for reproduction
Water intake from the river


Keeping spawners, selection for reproduction
Preliminary preparation of water for pools and incubators (filtration, disinfection and control of chemical and thermal conditions)



Selection of reproductive products, insemination and de-gluing of eggs



Release of spawners into the natural environment

Water supply to incubators


Incubation of eggs



Keeping larvae in pools, feeding with live food


Release of juvenile commercial fish into a natural reservoir




Figure 1 - Scheme of a mobile hatchery for the reproduction of indigenous commercial fish
Artificial reproduction of carp was carried out using a mobile hatchery based on a trailer, including the following equipment: a pump (drainage pump), a fine filter - body FH 10 B-WB, pools for water and fry, a centrifugal pump - VALTEC (3-mode), glass vessels (Weiss apparatus), an electric generator (gasoline generator DY8000LX - HUTER), thermostats - T-105 at 16A with a heating range of 0-77° С, rack frame, air compressor for oxygen supply.
Determination of fish-breeding biological indicators of spawners was carried out in accordance with the guidelines [28].
Body fatness coefficient was determined according to Fulton, the indicator of which is defined as the ratio of weight to body length of fish in the third degree, the result of which is multiplied by 100 [29]. Formula 1 was used to determine the body fatness coefficient.

Cf (F) = P * 100 / L3,                                                         (1)

where, P is the mass of the fish (g), L is the length of the body to the end of the scaly cover (cm).
Pituitary injections were performed in accordance with the recommendations [26, 27]. As a preliminary and permissive injection, a solution of acetonized carp pituitary glands was used at intervals of 12 hours. In accordance with the readiness of the spawners for spawning, intravital sampling was carried out. First of all, we received sexual products from females, then from males. The resulting semen was collected in dried glass tubes. Then the resulting sex products were mixed by insemination. Water from a natural reservoir was used to activate spermatozoa. After artificial insemination, low-fat milk at a concentration of 0.3 liters per 5 liters of water was used to de-stick the eggs. The subsequent incubation of eggs was carried out in a mobile hatchery; during the entire incubation period, the temperature and oxygen regimes were monitored, the values ​​of which were in the range of 20-22° C, the oxygen value was from 5 to 7 mg/L.
The water analysis was carried out at the accredited test center of the Science Department of the Zhangir Khan West Kazakhstan Agrarian Technical University.
The pH measurement was carried out on a pH meter Seven Easy Mettler Toledo, according to GOST 26449.1-85; the dry residue content was determined by the gravimetric method; The content of heavy metals was determined according to PNDF 14.1: 2: 4.139-98 on a Varian AA-140 atomic absorption spectrometer with flame atomization; hardness and cation-anion composition were determined according to GOST 26449.1-85. Determinations of ammonium nitrogen, nitrites, nitrates were carried out spectrophotometrically on a Varian, Cary-50 instrument.
For the normative values ​​for drinking water, the values ​​according to the sanitary rules "Sanitary and Epidemiological Requirements for Water Sources, Water Intake Points for Domestic and Drinking Purposes, Domestic and Drinking Water Supply and Places of Cultural and Domestic Water Use and Safety of Water Bodies" (approved by order of the Minister of National Economy of the Republic of Kazakhstan March 16, 2015 No. 209). For the normative values ​​for the water of fishery reservoirs, the values ​​according to the List of fishery standards are taken: maximum permissible concentrations (MPC) and tentatively safe exposure levels (TSEL) of harmful substances of water bodies of fishery importance (Approved by order of the State Committee of the Russian Federation for Fisheries dated April 28, 1999 No. 96).
In large individuals, blood sampling was carried out using a syringe or needle, which is inserted into the tail artery. The blood is collected in a test tube and settled until the complete separation of plasma and blood cells. If the blood serum is in the lower layer of the sample, then a blood clot is separated along the wall using a Pasteur pipette, which should then settle to the bottom of the test tube. After separation, the blood serum is poured into a clean tube to determine total protein or to preserve it for subsequent determinations using a Pasteur pipette.
The determination of the protein content in blood plasma was also carried out by the biuret method. The essence of the method is as follows. Copper ions in an alkaline medium interact with peptide bonds of blood serum to form a red complex, the color intensity of which is proportional to the concentration of total protein and is measured photometrically at a wavelength of 540 (500-560) nm. 5 ml of the working solution of the biuret reagent was added to the test tubes, 0.1 ml of blood serum was added, thoroughly mixed and incubated at a temperature of 18-20 ° C for 30 minutes. Then the optical density of the experimental samples was measured against the control sample (a working solution of a biuret reagent with the addition of 0.1 ml of distilled water), in a cuvette with a 10 mm light-absorbing layer. The calibration sample is 5 ml of a biuret reagent solution with the addition of 0.1 ml of calibration blood plasma with a known concentration of total protein (60 g/L) and is processed in the same way as the test samples [30].
The concentration of glucose in the blood serum of cyprinids was determined by the colorimetric method. The principle of the method is as follows: glucose oxidase oxidizes D-glucose to glucuronic acid with the formation of hydrogen peroxide; the latter, under the action of peroxidase, reacts with 4-aminoantipyrine and phenol with the formation of a red compound, the color intensity of which is proportional to the glucose concentration in the analyzed sample and is measured photometrically at a wavelength of 510 (470-540) nm.
Determination of the amount of hemoglobin was carried out by the hemiglobincyanide method. Blood hemoglobin, when interacting with iron-cyanide potassium (red blood salt), is oxidized into methemoglobin (hemiglobin), which forms hemiglobin cyanide (cyanmethemoglobin) with acetonecyanohydrin, the color intensity of which is proportional to the concentration of hemoglobin in the blood and is measured photometrically at 500 nm to 560 nm. 5 ml of the transforming solution was added to the test tubes, 0.02 ml of blood was added, thoroughly mixed and incubated at room temperature (+ 18-20° C) for 20 minutes, after which the optical density of the experimental samples was measured against a blank sample (transforming solution) in a cuvette with an absorbing light layer 10 mm thick. The calibration sample consisted of 5 ml of a transforming solution with the addition of 0.02 ml of calibration blood with a known concentration of hemoglobin (120 g/L) and was processed in the same way as the test samples.





























3 Research results and discussion
3.1 Installation of a mobile hatchery and commissioning of equipment in the field

Reducing the biological resources of water bodies, namely fish, negatively affects the ecological system of the entire water body, since fish are a fundamental link in the food chain and the cycle of substances in their habitat [31]. The main reasons for the decrease in fish resources in water bodies are environmental factors, as well as anthropogenic influence in general [32, 33]. In this regard, in order to replenish the declining fish population, their artificial reproduction is becoming increasingly important from an economic and environmental point of view.
A promising direction for the stocking of rivers is the development of biotechnology for the reproduction of aboriginal fish species inhabiting the natural environment using a mobile mobile hatchery, which allows artificial reproduction of these fish species in remote natural reservoirs in places of their greatest concentration. In this case, the spawners are released back into the reservoirs.
Mobile hatcheries allow for a relatively short period of time in the field to stock fish ponds. It should be noted that fish are not exposed to unnecessary stress conditions that occur as a result of the transportation of spawners from natural reservoirs to the artificial reproduction laboratory.
Mobile incubators are used for research and aquaculture purposes in many countries engaged in fisheries and aquaculture research [34–36].
The use of a mobile hatchery for artificial reproduction of fish allows, regardless of the geographic location of the investigated reservoir, to carry out research and fish breeding work directly near the natural habitat. This allows the full use of biological resources without causing harm to the environment.
During reproduction by means of a mobile hatchery, the main commercial local fish species for a certain water body are used as objects of research. In most cases, they use cyprinids, catfish and other fish species characterized by a short incubation period. The incubation of fertilized eggs of these fish species allows, within a short time of the research team's presence in the investigated reservoir, to produce artificially reproduced generations for subsequent release into their natural habitat in order to replenish the number of indigenous commercial fish.
When carrying out artificial reproduction for the purpose of stocking fish in the investigated reservoir, it is advisable and efficient to use a mobile hatchery with a direct exit to the reservoir. When using a mobile hatchery, reproduction time is significantly reduced due to the close proximity to the hatchery reservoir. In addition, the use of a mobile hatchery on wheels on a single platform eliminates the need to perform disassembly and assembly operations of the installation at each change of location for the incubation of eggs and rearing fish fry.
For the reproduction of fish directly from the investigated reservoir using a mobile hatchery, mature spawners are used.
Weiss devices are used in the designs of mobile incubators currently in use. They are installed rigidly to the rack using clamps with two slots, one of which holds the lower part, and the other - the middle part of the bulb. In this case, the devices must be installed in a strictly vertical position (Figure 2).
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Figure 2 - Installation of a mobile incubator
 
Our earlier studies of the mobile hatchery indicated the influence of the terrain on the technological process of incubation of eggs. At the same time, a significant drawback of mobile hatcheries is that when eggs are incubated in the field near the river in conditions of uneven coastal relief, the verticality of the flasks is disturbed due to the design features of the apparatus, which has a fixed rigid attachment to the rack in two nests. This leads to disruption of the technological process of eggs incubation. Water jets will be directed along one side of the flasks, which will cause uneven rotation of the eggs and, as a result, freeze of the eggs in certain parts of the apparatus. As a result, the efficiency of fish eggs incubation decreases.
In this regard, the task was set to create a mobile incubator for the reproduction of fish, providing favorable conditions for incubation of eggs and not depending on the terrain and climatic conditions.
We have developed such a mobile incubator for fish reproduction, the novelty of the technical solution of which is confirmed by the patent of the Republic of Kazakhstan for utility model No. 4749 (Figure E.1) [37].
The technical result from the use of the proposed utility model is to create an effective device and reduce the cost of the technology for incubating fish eggs, providing an increase in the actual yield of larvae from the incubated eggs.
Figure 3 shows a mobile fish breeding incubator; Figure 4 - view A in Figure 1; Figure 5 - section B-B according to figure 4; Figure 6 - fastening Weiss flasks to the frame.
A mobile incubator for fish reproduction consists of a mobile car trailer 1 on wheels, covered with an awning 2 to maintain the required temperature regime inside the trailer and prevent direct sunlight and precipitation from entering the incubation apparatus, two fish-breeding pools 3 1x1x1 m in size connected to each other along the bottom by a polypropylene pipe 4. In the pool for hatching larvae, the polypropylene pipe is equipped with a fine mesh 5, which blocks the drain hole to prevent the emerging larvae from leaving along with the water flow. The pools are fixed to the bottom of the trailer, equipped with wooden planks throughout the entire area, to prevent their possible free movement when the vehicle is moving to the place of deployment. A thermostat 6 is installed in the pools to maintain the required water temperature there. A frame 7, made of a metal rectangular profile 50x20 mm in size, is installed between the two pools along the side and is attached to the bottom of the trailer. On the frame are mounted posts 8 to the upper part, which are rigidly attached to the upper plate 9 with holes for Weiss flasks 10 and rods 11. The holes for the rods in the upper plate, like the rod heads, have a spherical shape in the connection - a hinge joint, which allows the rods change position relative to the plane of the upper plate. On the opposite side of the rod, a lower plate 12 is put on it, which holds the Weiss flask in an upright position, a spring plate 13, a spring 14, a nut 15. The holes in the upper plate for Weiss flasks are equipped with rubber cuffs 16. The pump 17 is connected to the distribution pipe 18, which by means of flexible hoses 19 it is connected to Weiss flasks 10. In the upper part of the Weiss flasks there are drain grooves 20 made in a plastic hoop, fitting the upper edges of the flasks and installed at the other end, into the drain chute 21. Water is pumped into the pools through a fine filter 22 by a pump 23.
The mobile incubator for fish reproduction works as follows. Water from any source (river or lake) is pumped by a pump 23 through hoses through a fine water filter 22 into a pool for water 3. Thanks to a connecting pipe 4, both pools are filled simultaneously, where it is heated by a thermostatic element 6. From the pool, water is supplied by a pump 17 through distribution pipe 18 and hoses 19 into Weiss flasks 10. Water currents raise the caviar placed in the flasks upward. In the upper part of the flask, the water pressure weakens, so the eggs begin to gradually sink to the lower part, where they are picked up by jets of water and again carried up.
In the developed design, the installation of Weiss flasks to the posts 8 is carried out only in the upper socket to the plate 9. The lower part of the flask is held in a vertical position by plate 12, a spring plate 13, a spring 14, a nut 15 and a rod 11. Spherical rod heads and holes for rods in the upper plate 9 allow the rods to freely change their position relative to the plane of the upper plate.
The proposed design makes it possible to constantly keep the Weiss flasks in an upright position, regardless of the terrain, which will allow the eggs to move evenly throughout the flask and, as a result, prevent freezing in certain parts of the apparatus, as a result of which the efficiency of fish eggs incubation will increase.
Thus, throughout the entire incubation period, the eggs are in flasks in a continuously suspended state in the water column. The cycle of water exchange continues until the larvae hatch completely. The hatched larvae through the drain grooves 20 of the Weiss flasks and the drain gutter 21, together with the water flow, are carried away into the fry basin equipped with a pipe with a fine mesh 5, which prevents the hatching of the larvae from leaving through the drain hole along with the water flow.
When choosing an autonomous source of electricity - a gasoline generator, we took into account the total power of the devices included in the mobile hatchery.
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Figure 3 - Mobile hatchery for fish reproduction
[image: ]Figure 4 - View A in Figure 3                                                               Figure 5 - Section B-B in Figure 4[image: ]

Figure 6 - Fastening Weiss flasks to the frame
During the period of operation of the mobile hatchery, there were no significant breakdowns of its equipment. Minor water leaks at the joints during the hatchery operation were quickly eliminated. The mobile hatchery developed by us is easy to attach to the car, stable during transportation, does not tip over when moving, easy to operate. All components of the mobile hatchery are suitable for repair and maintenance. The advantages of this mobile hatchery should also include minimal disassembly and assembly work when changing its location.
Thus, the proposed mobile hatchery for fish reproduction will effectively replenish the stocks of indigenous commercial fish in natural reservoirs and maintain the ecological balance of water bodies.

3.2 Testing an incubator for the incubation of fertilized eggs in the field

The development of “green” technologies involves the use of non-traditional energy sources. One of the promising areas for fish breeding in water bodies is the development of devices that allow fish eggs to be incubated directly in rivers using the natural energy of water flow. These devices with artificially fertilized eggs are placed in reservoirs. In this regard, along with the use of a mobile mobile hatchery, which allows artificial reproduction of fish, we carried out studies with incubation devices located directly in the reservoir.
Based on the analysis of the work of existing structures, we developed an incubation apparatus, the novelty of a technical solution, which was recognized as an invention and confirmed by a patent of the Republic of Kazakhstan for a useful model No. 4633 “Device for incubating fish eggs” (Figure E.2) [38]. The diagram of the device is shown in Figure 7. This incubator is installed directly in the reservoir.
The incubator consists of: a diffuser 1 mounted on a frame 2 with the ability to change the angle of inclination and height; drum 3, made in the form of a cylinder with a lateral surface made of a metal mesh 7 and two bases of textolite.
The bases are rigidly connected to each other by wooden slats-blades 5, covered with a thin layer of foam rubber to prevent damage to the eggs. In one of the bases there is a hole with a tight-fitting cover 8 for launching fish eggs into the drum. The drum 3 is mounted on the shaft 9 and is fixed by means of sliding bearings on the frame 6. The frame 6 is made with the possibility of adjusting the drum in height. On the outer side along the lateral surface of the drum, six blades 4 are rigidly mounted. Both outer and inner blades are located radially.
The proposed incubator works as follows. The flow of water, captured by the diffuser 1, passes along its surface and, due to the decrease in the cross-section along the movement, enters the outer blades of the drum 3 at an increased speed, driving it into rotational motion. The inner blades of the 5th drum capture fish eggs inside the drum, drawing them into a circular motion. In this case, the flow of water passing through the mesh 7 of the drum "dumps" the eggs from the internal blades, thereby ensuring that they are in a suspended state inside the drum with constant washing with water, which allows the process of incubation of eggs to be as close to natural conditions as possible. Coating the inner blades of the drum with a thin layer of foam rubber promotes soft interaction of the eggs with the blades and, as a result, prevents the damage of the eggs during their contact with the blades.
In the proposed design of the incubation apparatus, the main driving force that drives the roe drum into rotary motion is the water flow passing through the diffuser and exerting pressure on its outer blades.
Thus, in the proposed device, eggs are periodically suspended with constant washing with water, which allows incubation to resemble a natural process as much as possible and increase the yield of viable larvae during incubation of fish eggs by creating optimal incubation conditions.

[image: ]

1 - diffuser, 2 - frame; 3 - drum; 4 - blades; 6 - frame; 7 - metal mesh and two PCB bases; 8 - drum hole; 9 - sleeve bearing

Figure 7 - Scheme of a device for incubating fish eggs
Figure 8 shows in action a device we have developed for incubating fish eggs.
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Figure 8 - Testing the incubator

In order to reduce metal consumption and simplify the design, we have developed an apparatus for incubating fish eggs, the novelty of a technical solution, which is recognized as an invention and confirmed by the patent of the Republic of Kazakhstan for a useful model No. 4792 “Apparatus for incubating fish eggs” (Figure E.3) [39]. The diagram of the apparatus is shown in Figure 9. This incubation apparatus is installed directly in the reservoir. For the drive, in the movement of the working body of which the energy of the moving water in the river is also used.
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1 - floating frame; 2 - anchoring node; 3 - drive shaft; 4 - supports; 5 - belt drive; 6 - shaft; 7 - drum; 8 - perforated surface; 9 - bases; 10 - blades; 11 - removable cover; 12 - metal plates; 13 – plates

Figure 9 - Structural diagram of the incubation apparatus

The apparatus for incubating fish eggs consists of: a floating frame 1, equipped with an anchoring unit 2; drive shaft 3, mounted on both sides on supports 4 to the floating frame 1 and connected by a belt drive 5 to the shaft 6 of the drum 7, which is a cylindrical container with a perforated side surface 8 and two bases 9.
The bases are rigidly connected to each other from the inner side of the drum by blades 10, covered with an elastic material, for example, foam rubber. One of the bases is made with a loading opening for launching fish eggs into the drum and is equipped with a removable cover 11 with locks. The drum shaft is installed in the holes of the metal plates 12, which are attached on both sides to the floating frame 1 and serve as supports for the drum shaft. Blades 13 are rigidly mounted on the drive shaft 3 on both sides.
Figure 10 shows the incubator in action.
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Figure 10 - Tests of the incubator

The proposed incubator works as follows. The flow of moving water, acting on the blades 13, drives the drive shaft 3 in a rotational motion around its axis. The belt drive connecting the drive shaft 3 with the shaft 6 drives the drum 7 in rotational motion. The inner blades 10 of the drum capture fish eggs inside the drum, drawing them into a circular motion. In this case, the flow of water, passing through the perforated surface of the drum, "dumps" the eggs from the inner blades as they move into the upper part of the drum, thereby ensuring that they are periodically suspended inside the drum with constant washing with water, which allows the process of incubation of eggs to be as close as possible to natural conditions. Coating the inner blades of the drum with a thin layer of foam rubber promotes soft interaction of the eggs with the blades and, as a result, prevents the damage of the eggs during their contact with the blades.
And during the operation of the incubation apparatus, due to the rotation of the drum, the fertilized eggs are periodically suspended in the natural environment, which favorably affects the process of incubation of fish eggs.
As a result of our experimental studies with the proposed device for incubating fish eggs and an apparatus for incubating fish eggs during incubation of fertilized eggs of aboriginal fish species, the yield of prelarvae was - 87 ... 89%.

3.3 The main natural factors affecting the natural spawning of the carp of the Ural-Caspian population
3.3.1 Hydrological regime of the Zhaiyk River (Ural)

Studies show that there are significant fluctuations in the hydrological regime of the Ural River over the years. The decrease in the annual runoff is associated with global climate change, which has a negative impact on the overall ecosystem of the reservoir, as a result of which changes in the composition of the ichthyofauna occur. Some researchers associate long-term fluctuations in the annual flow with cyclicality, that is, they believe that after a certain time the river flow will recover.
In years of high water, the runoff value is 3-5 times higher than the average long-term value, in low water it is characterized by an extremely low runoff value (Figure 11).



Figure 11 - The volume of water flow of the Ural River in the period from 2001 to 2020

Long-term hydrological data show that the highest values ​​of water availability fell on the period from 2001 to 2005 with the highest water availability in 2002 up to 14 km3. In 2005, there was a sharp drop in the annual runoff from 11.6 km3 to 5.2 km3. Since 2008, the average annual flow of the river has not exceeded 9 km3, there has been a gradual decrease in the annual flow within the range of 8.96 km3 to 3.7 km3. The annual flow of the river in 2020 compared to 2019 is slightly higher and amounted to about 4 km3, which favorably influenced the natural reproduction of phytophilous fish. During the spring flood, the river partially flooded the oxbow lakes of the river, phytophilous fish got the opportunity to breed in favorable conditions.
In 2020, a mobile incubator was placed near the oxbow, the water temperature in which was several degrees higher than the temperature in the riverbed itself, which facilitated the process of artificial incubation of eggs.

3.3.2 Results of hydrochemical analysis of water from a natural reservoir

The hydrochemical regime of the reservoir is one of the main factors influencing not only the physiological state, but also the process of reproduction of native fish species. To assess the habitat of fish, a hydrochemical analysis of water samples from natural spawning grounds and mass feeding in the river was carried out. Ural near Bazartobinsky rural district of Akzhayik district of West Kazakhstan region (Figures 12, 13).
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	Figure 12 - The Ural River near Bazartobinsky rural district of Akzhaiyk district of West Kazakhstan region
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	Figure 13 - Areas of natural spawning grounds and mass feeding of fish in the Ural River


Sampling for hydrochemical analysis of water was carried out according to the method of taking initial material from an open reservoir from the surface and deep layers of the studied areas. The selected water samples were poured into clean polyethylene bottles with a volume of 1 liter. Further, the preparation of water samples for storage was carried out using conservatives such as sulfuric acid (H2SO4) at the rate of 1 ml per 1 water, nitric acid (HNO3) - 5 ml per 1 water, chloroform (CHCl₃) 3 ml per 1 L of water. Water analysis was carried out by conventional methods, as a result of which data on the main hydrochemical parameters presented in Table 1 were obtained.
According to the results of the carried out hydrochemical analysis of water samples from the surface and deep layers in the locations of natural spawning grounds and mass feeding, it was found that, according to the pH value, the studied water samples were assessed as neutral, according to the degree of mineralization, fresh. The obtained dry residue indicators, which do not exceed the maximum permissible concentration, indicate the freshwater content of the river. Ural in the studied areas. The anionic-cationic composition is within acceptable values.
Among the identified deviations from the MPC of the main water parameters for fishery reservoirs, according to the results of hydrochemical analysis, it is worth noting a decrease in the pH level to 5.3, an increase in turbidity and permanganate oxidizability by 22.1-25.3% and 52.3-65.4% respectively. These deviations are due to the increased content of humic substances, fulvic acid, etc. in the water during the spring flood.
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	Table 1 - Results of hydrochemical analysis of samples from natural spawning grounds and mass feeding of fish in the Ural River in the spring of 2020

	Water indicators
	Samples
	MPC*

	
	Surface layer
	Deep layer
	Without preservation
	

	Preservative
	H2SO4
	HNO3
	CHCl₃
	H2SO4
	HNO3
	CHCl₃
	
	

	pH
	2.05
	1.63
	5,3
	2.2
	1.8
	5.29
	5.72
	Within 6.0-9.0

	Nitrite, mg/dm3
	0.013
	0.032
	0.174
	0.009
	0.024
	0.121
	0.230
	3.0

	Ammonium ions, mg/dm3
	0.2
	0.3
	1.4
	2.0
	0.1
	1.8
	2.3
	2.0

	Nitrates, mg/dm3
	0
	0.6
	0
	0
	1.5
	0.1
	0
	not more than 45.0

	Calcium, mg/dm3
	40
	80
	40
	30
	60
	50
	70
	not standardized

	Total hardness, mg-eq/dm3
	4.5
	3.5
	5.5
	6.5
	5
	6.8
	7.0
	not more than 7.0 (10.0)

	Magnesium, mg/dm3
	14.8
	17.2
	15.3
	16.1
	16.8
	15.8
	19.9
	not standardized

	Chlorides, mg/dm3
	75.1
	86.0
	89.2
	65.3
	72.4
	88.1
	77.9
	No more than 350

	Permang. oxidizability, mg/dm3 
	7.5
	7.7
	7.8
	8.2
	8.0
	8.7
	8.5
	5.0

	Sulfates, mg/dm3
	89.7
	95.0
	95.4
	91.0
	79.2
	81.7
	99.6
	500

	Dry residue, mg/dm3
	560
	588
	579
	680
	663
	684
	692
	Not more than 1000 (1500)

	Turbidity, mg/dm3
	2.1
	2.4
	2.3
	2.7
	2.0
	2.5
	2.3
	Not more than 1.5 (2)

	Carbonates, mg/dm3
	n.d**
	n.d
	n.d
	n.d
	n.d
	n.d
	n.d
	not standardized

	Hydrocarbonates, mg/dm3
	250
	210
	296
	257
	234
	288
	305
	not standardized

	Phosphates, mg/dm3
	0.15
	0.17
	0.26
	0.14
	0.15
	0.31
	0.35
	3.5

	* MPC - according to “Sanitary and Epidemiological Requirements for Water Sources, Water Intake Points for Domestic and Drinking Purposes, Domestic and Drinking Water Supply and Places of Cultural and Domestic Water Use and Safety of Water Bodies” No. 209 of 03/16/2015;
** n.d - not detected.
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3.4 Fish-breeding physiological assessment of carp spawners of the Ural-Caspian population

Fishing of carp spawners of the Ural-Caspian population for the purpose of artificial reproduction and incubation in a mobile incubator was carried out in the spring spawning period of 2020 in the rural district of Bazartobe, Akzhayik district, West Kazakhstak region, in the oxbows of the Zhaiyk River (Ural).
Procurement of spawners was carried out with the help of seines and fixed nets (Figure 14). The caught carp breeders were separated by their exterior qualities and sex characteristics, then specially prepared cages were planted, placed in the reservoir.
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Figure 14 - Catching carp spawners using fixed nets

Biological analysis of spawners in 2020 revealed significant heterogeneity of broodstock in terms of size and age composition (Table 2).


Table 2 - Biological characteristics of female carp in the spawning campaign in 2020
	No.
	Parameters of spawners
	Female carp

	1
	Number of fish, n
	15

	2
	Age of fish
	6+ - 9+

	3
	Weight Р, kg
	1.44-2.65

	4
	Length L, cm
	46.86±3.12

	5
	Length l, cm
	39.14±4.18

	6
	Body height H, cm
	13.70±2.45

	7
	Body fatness coefficient Cf (F)
	1.63

	8
	Working fertility, thousand units
	118.64±45.25

	9
	Relative working fertility, thousand units
	70.619



Table 2 shows that the age of spawners ranges from 6+ to 9+. Weight (P) from 1.44 kg to 2.65 kg. Average absolute length (L), cm - 46.86 ± 3.12, Smith length (l), cm - 39.14±4.18. Maximum body height (H), cm - 13.70 ± 2.45. Body condition coefficient Cf (F) - 1.63. Working fertility, thousand units - 118.64 ± 45.25. Relative working fertility, thousand units - 70.619.
An important indicator allowing to assess the physiological state of carp spawners is blood composition indicators. It has been proven that the level of hemoglobin in the blood of females is interrelated with working fertility, fatness and the diameter of ovulated eggs.
Blood samples were taken from each age class of carp breeders to study the composition (Table 3).

Table 3 - Summary data of morphological and biochemical parameters of blood of carp spawners
	Indicators (n=4)
	Values

	
	X̅ ± mx̅
	σ
	Сv, %

	Hemoglobin, g/L
	89±22
	22.65
	24.85

	Protein, g/L
	20.4±6,85
	8.58
	42.38

	Glucose, mmol/L
	2.44±0.19
	0.22
	9.35

	Cholesterol, mmol/L
	2.25±0.12
	0.11
	5.45

	Triglyceride, mmol/L
	1.04±0.55
	0.72
	68.56

	Note: X ± x - mean value and average linear deviation, σ - standard deviation, Cv - coefficient of variation



The data in Table 3 show that the concentration of hemoglobin is high and averaged 89 g/L, the concentration of protein (20.4 g/L), cholesterol (2.25 mmol/L) and triglyceride (1.04 mmol/L) were in average level, this indicates that the spawners have approached spawning in optimal condition. Thus, it was found that carp spawners correspond to healthy spawners in terms of the morphological and biochemical composition of blood.
The fish-breeding and biological characteristics of carp breeders for the study period from 2018 to 2020 are shown in Table 4.

Table 4 - Fish-breeding and biological characteristics of spawners (females) of common carp of the Ural-Caspian population
	Parameters of spawners
	Female carp

	
	2018
	2019
	2020

	1
	2
	3
	4

	Number of fish, n
	20
	19
	25

	Age of fish
	5 - 8
	6 - 12
	6+ - 9+

	Weight Р, kg
	3.86±0.28
	7.1±1.62
	1.68

	Length L, cm
	66.4±2.16
	79.15±3.41
	46.86±3.12

	Length l, cm
	59.5±6.42
	70.35±3.15
	39.14±4.18

	Body fatness coefficient Cf (F)
	1.83
	2.03
	1.63

	Working fertility, thousand units
	325.62±76.55
	521.30±64.38
	118.64±45.25

	Relative working fertility, thousand units
	84.35
	73.42
	70.61



The data in Table 4 show that the spawning stock of carp consists mainly of breeders aged 5 to 12 years. As a result of the analysis of the spawning herd for the entire period of research, it was established that the sex ratio at the beginning of the course - in favor of males at the end - is dominated by females. In the weight ratio, females are larger than males. Body condition ranged from 1.5 to 2.13 on average. The smallest average producer weight was recorded in 2020 at 1.68 kg, which is 4.2 times less than the average producer size in 2019.
One of the important fish breeding indicators is the relative working fertility. A comparative, high relative working fecundity is observed in the spawners of 2018, with an average weight of 3.86 kg, the relative working fertility was 84.35 thousand pieces, which is 19.45% more than in 2020. If we summarize the data for all years of observation, the average relative working fertility is 76.12 thousand.
The age composition of the spawning herd of broodstock varies from year to year, and in different years the main age composition of the broodstock varies. The spawning herd of carp consists of breeders aged 5 to 12 years, the sex ratio is 1:1.5 in favor of males. The average Fulton body fatness coefficient of spawners is 1.83.

3.5 Stimulating the maturation of reproductive products in spawners with the use of synthetic and pituitary drugs

After preparatory work, the female carp were divided into 3 groups. The first group was injected with the drug "Nerestin-6A" gradually in the ratio 20:80. A preliminary and permissive injection was carried out to females, with an interval of 12 hours. The total dose of the drug on the recommendation was 0.25 ml/kg of female weight. The second group was injected with the pituitary gland of carp in the ratio 20:80, the total dose of the drug was 3 mg/kg. Accordingly, as in the first group, a preliminary and permissive injection was carried out to females, with an interval of 12 hours. The third group was injected in combination at a ratio of 20:80, preliminary injection was performed with Nerestin-6A at a dosage of 0.25 ml/kg, allowing injection was performed by the carp pituitary gland in an amount of 3 mg/kg.
The males were injected with the carp pituitary gland at a dosage of 2 mg / kg once during the second injection to the females. The development of male reproductive products is more uniform, the volume of ejaculate varied depending on age and weight within 4-8 ml (Figure 15).
The caviar was strained in the shade, out of direct sunlight. The resulting ovulated unfertilized caviar in the course of visual assessment has the following features: color - yellow, consistency - thick (Figure 16).
The results of this experiment are shown in Table 5.
The first batch of caviar was received from an individual of group II, the caviar was fluid, it was visually visible that the caviar was overripe. Within 2 hours, the remaining individuals of the II - group gave up eggs. Analysis of the results of the experiment for group III showed that at the scheduled time 80% of the females gave up eggs and the quality of the eggs was visually good, only one female (20%) gave up eggs after the injection after 26 hours. The delay did not affect the quality of the caviar. The results of group I show that the majority of females gave up eggs with a delay, one female did not respond to the injection and did not give up eggs.
[image: ][image: ]
Figure 15 - Taking sperm from the male                Figure 16 - Straining the eggs from the female

Table 5 - The results of obtaining eggs of female carp using various stimulation schemes
	№
	Group name
	n
	Fish weight, kg (average)
	Working fertility, thousand pieces
	Relative working fertility, thousand units
	The number of mature females,%

	
	
	
	
	
	
	from 20 to 24 hours
	from 24 to 27 hours
	Females that have not spawned

	
	
	
	
	
	
	
	
	

	1
	I-group
	5
	3.45±0.210
	65.7±7.5
	228.85±23.4
	20
	60
	20

	2
	II-group
	5
	3.85±0.155
	69.4±5.3
	268.25±18.3
	100
	-
	-

	3
	III-group
	5
	3.55±0.180
	73.4±4.9
	262.65±14.6
	80
	20
	-



Thus, females of groups II and III showed good results, that is, with the use of the pituitary gland and with the combined use of “Nerestin-6A” and the pituitary gland. In terms of the quality of eggs and working fecundity, the results of group III (“Neretin-6A” and the pituitary gland) compared with group II were higher in terms of working fertility by 5.7%.






3.6 Study of the optimal methods of insemination and de-gluing of eggs during artificial reproduction in a mobile hatchery

In fish farming practice, several methods of insemination are used, among which the main ones are distinguished: wet, semi-dry and dry methods. Each insemination method is applied to specific fish species.
With the wet method, at the beginning, water is added to the resulting eggs, then sperm is introduced and inseminated. In particular, the wet method is used for insemination of the African Clary catfish [40].
With the semi-dry method, the obtained sperm is pre-diluted with water, as a result, the resulting mixture is mixed with eggs for subsequent insemination. The most common semi-dry method. In studies conducted on spawners of sturgeon fish species [41]. Two-stroke insemination of sturgeon eggs is also used [42].
The dry method is most suitable for spawners of salmonids, carp fish, since in these species of fish spermatozoa after activation by water lose their activity. Therefore, during insemination by the dry method, sperm is added to the resulting eggs and mixed, and then water is added [27, 43].
When carrying out insemination of eggs of indigenous commercial fish in the field using a mobile hatchery, a dry method was used, in which sperm of several males was added to the eggs obtained from female carp and mixed with smooth movements of the hands, then water was added, thereby completing the fertilization process. We also used a semi-dry method, as well as two-stroke insemination, in which, after 50-60 seconds, the eggs are re-inseminated. The results of the percentage of fertilization of carp eggs are presented in Table 6.

Table 6 - The results of the percentage of fertilization of carp eggs when inseminated by several methods
	Name
	Insemination method

	
	Dry
	Semi-dry
	Two-stroke

	Fertilization percentage of carp eggs,%
	75
	65
	70



From table 6, it can be seen that the most effective dry insemination method. With artificial reproduction in a mobile hatchery, the percentage of fertilization of carp eggs by the dry method was 75%, two-stroke insemination -70%, semi-dry - 65%.
The fertilized eggs were de-glued with skim milk and an aqueous talcum suspension in the Weiss apparatus. De-gluing time was 40 to 50 minutes as a result of intensive bubbling. Then the caviar was strained and washed with water. As a result of a comparative analysis of the de-gluing agent, it was determined that the two methods are effective in de-gluing fertilized eggs. Debonding of fertilized eggs with skim milk occurs due to the formation of droplets of fat “capsule” that prevents the eggs from sticking together. When talc is used, fertilized caviar is mixed in the water column with talc particles and, due to the formation of a talc layer on the surface of the fertilized eggs, the process of de-sticking occurs. Thus, the two de-bonding methods are effective, but when used in the field, it is most practical to use talcum powder for long distance transport.
De-glued eggs were incubated in a mobile incubator in the flasks of the Weiss apparatus; the average incubation period before the larvae emerged from the shell was 2-3 days. The results of the conducted studies of the effect of the temperature regime of fertilized eggs on the duration of the release of prelarvae are presented in Table 7.

Table 7 - The results of the effect of water temperature during incubation of fertilized eggs on the timing of the release of prelarvae
	Name
	Water temperature, оС
	Time from the moment of fertilization of eggs, hour

	Prelarvae release
	18-20
	68-84

	
	22-24
	56-72



Thus, as a result of the studies carried out, it was determined that there is a direct dependence of the time of release of carp prelarvae on the water temperature during incubation in the flasks of the Weiss apparatus. At water temperature values ​​in the range of 18-20° C, the prelarvae emergence was observed 68-84 hours after fertilization of the eggs, at water temperatures of 22-24° C, the prelarvae emergence time noticeably decreases to 56-72 hours from the moment of fertilization compared to the temperature regime 18-20° C. On average, the difference in prelarvae emergence time between the presented temperature regimes was 12 hours.
During incubation, optimal conditions were created in the incubation apparatus of the mobile hatchery, the dissolved oxygen in the water was maintained in the aisles of 8-9 mg/L, the temperature was 21-22° С.Thus, negative factors that could slow down or lead to to the death of carp embryos during the incubation period.





3.7 Biotechnology for rearing and feeding juveniles of native commercial fish in a mobile hatchery

After hatching of the larvae, most of them were released into their natural habitat, the rest of the larvae were transported in special plastic bags to a fish-breeding complex equipped with a recirculation system. The larvae were kept for 12 days in the recirculating water basins and fed with live food Artemia salina. Under optimal conditions, the larvae reached a mass of 28-30 mg in 10-12 days. Having reached such a mass, the larvae are resistant to predatory invertebrates, they are able to consume all forms of zooplankton, including cyclops.
The grown juvenile carp under recirculation conditions weighing 27-30 mg for further rearing was stocked with fish in ponds, some were left for the formation of replacement broodstock under recirculation conditions (Figure 17). The planting density was 50-60 thousand pcs/ha.
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Figure 17 - Stocking of the pond with young carp

During the growing period during the growing season, control fishing was carried out every 10-15 days, tracking the dynamics of growth and development of juveniles. According to the data of control catches, it was found that the fatness coefficient of juveniles in September was 2.2, in October 2.4, this indicates that the juveniles were actively feeding during the growing season.
Thus, on the basis of the research results, it can be concluded that the fish stock obtained with the use of a mobile hatchery is viable and characterized by a high survival rate. With the use of this fish stock, the carp breeding stock is formed under controlled conditions (RAS).
In autumn, the reared juveniles in the ponds were released into their natural habitat in the reservoirs of FE “Aya-T”, the act of stocking is attached (Appendix G).
CONCLUSION
 
Based on the research results, a mobile hatchery was constructed on the basis of a car trailer, which makes it possible to effectively replenish stocks of indigenous commercial fish in natural reservoirs and maintain the ecological balance of reservoirs.
In accordance with the developed technological block diagram of a mobile hatchery based on a car trailer, the possibilities of locating the hatchery directly near the reservoir are expanded, which eliminates the cost of transporting caught fish to the laboratory for artificial reproduction.
When incubating eggs by using the developed incubation devices, alternative energy sources are used, such as the energy of moving water.
As a result of the analysis of the spawning herd for the entire period of research, it was found that the sex ratio at the beginning of the course - in favor of males at the end - is dominated by females, in the weight ratio, females are larger than males. Body condition ranged from 1.5 to 2.13 on average. The smallest average producer weight was recorded in 2020 at 1.68 kg, which is 4.2 times less than the average producer size in 2019.
According to the results of biochemical studies of the blood of fish spawners, it was determined that the concentration of hemoglobin is high and averaged 89 g/L, the concentration of protein (20.4 g/L), cholesterol (2.25 mmol/L) and triglyceride (1.04 mmol/L) were at an average level, this indicates that the spawners approached spawning in optimal condition.
According to the results of the carried out hydrochemical analysis of water samples from the surface and deep layers in the locations of natural spawning grounds and mass feeding, it was found that, according to the pH value, the studied water samples were assessed as neutral, according to the degree of mineralization, fresh. Deviations from the MPC of the main water parameters for fishery reservoirs were revealed. According to the results of hydrochemical analysis, it is worth noting a decrease in the pH level to 5.3, an increase in turbidity and permanganate oxidizability by 22.1-25.3% and 52.3-65.4%, respectively.
The results of a comparative analysis of various schemes for stimulating the reproductive products of fish breeders showed good results in females of groups II and III. That is, with the use of the pituitary gland and with the combined use of “Nerestin-6A” and the pituitary gland. In terms of the quality of eggs and working fecundity, the results of group III (“Neretin-6A” and the pituitary gland) compared with group II were higher in terms of working fertility by 5.7%.
According to the results of a comparative analysis of methods of insemination of eggs of cyprinids, the most effective method is the dry method for artificial reproduction in a mobile hatchery. Fertilization of carp eggs with dry insemination was 75%, two-stroke - 70%, semi-dry - 65%.
As a result of artificial reproduction, most of the larvae were released into their natural habitat, the rest were transported to a fish breeding complex equipped with a recirculating water system. The larvae were kept for 12 days in the basins of the RAS, fed with live food Artemia salina. Under optimal conditions, the larvae reached a mass of 28-30 mg in 10-12 days.
The reared juvenile carp under recirculation conditions weighing 27-30 mg was stocked in ponds for further rearing. The planting density was 50-60 thousand pcs/ha.
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Appendices 1.11
to Agreement No. ___ dated _______2018
for grant funding


TECHNICAL SPECIFICATIONS AND
CALENDAR WORK PLAN

Under contract No. _____ dated __________________2018

1. NJSC “Zhangir Khan West Kazakhstan Agrarian-Technical University”

1.1 By priority: 1. Rational use of natural resources, including water resources, geology, processing, new materials and technologies, safe products and structures.
1.2 For sub-priority: 1.5 Management of water, soil and biological resources.
1.3 On the topic of the project: No. AP05134862 "Design of a portable hatchery and development of biotechnology for breeding of indigenous commercial fishery species".
1.4 The total amount of the project is 19 630 000 (nineteen million six hundred thirty thousand) tenge, including with a breakdown by years, for the performance of work in accordance with clause 3:
- for 2018 - in the amount of 6,500,000 (six million five hundred thousand) tenge;
- for 2019 - in the amount of 6,558,500 (six million five hundred fifty-eight thousand five hundred) tenge;
- for 2020 - in the amount of 6,571,500 (six million five hundred seventy-one thousand five hundred) tenge.

2. Characteristics of scientific and technical products by qualification characteristics and economic indicators

2.1 Direction of work: Applied research.
2.2 Scope: Agriculture (fisheries).
2.3 End result:
- for 2018: A technological scheme of a mobile hatchery for the reproduction of native fish will be developed. 1 article will be published in a peer-reviewed foreign scientific publication, 1 article in a journal recommended by the Committee for Control in Education and Science of the Republic of Kazakhstan;
- for 2019: A mobile incubator with controlled thermal regime will be developed. The optimal incubation apparatus has been selected. An application will be filed for a patent of the Republic of Kazakhstan for a utility model, 1 article in a peer-reviewed foreign scientific publication indexed in the Scopus database will be published, 1 article in a journal recommended by the Committee for Control in Education and Science of the Republic of Kazakhstan;
- for 2020: Biotechnology for the reproduction of native fish will be developed based on the use of a mobile hatchery. 1 article will be published in a peer-reviewed foreign scientific publication, 1 article in the journal recommended by the Committee for Control in Education and Science of the Republic of Kazakhstan. Published 1 monograph.
2.4 Patentability: The results of research projects are patentable.
2.5 Scientific and technical level (novelty):
- A mobile hatchery and biotechnology for the reproduction of indigenous commercial fish species will be developed using new engineering and biotechnical solutions.
- Optimal incubation devices will be selected; a water filtration and disinfection system has been developed; support system for optimal temperature conditions; selected easily assembled materials to create a partially closed pool system; biotechnical standards for the reproduction of indigenous commercial fish species have been developed.
2.6 The use of scientific and technical products is carried out by: Farmers, fish farmers, small and medium-sized businesses, fisheries, the Committee of the forestry and animal world of the Ministry of Agriculture of the Republic of Kazakhstan. They will be used by the authors when writing textbooks, introduced into the educational process at Zhangir Khan WKATU and other higher educational institutions of Kazakhstan. The research results will also be applied in the preparation of students and undergraduates in the specialty “Fish Industry and Industrial Fishing”.
2.7 Type of use of the result of scientific and (or) scientific and technical activities: Publications, reports, review and analytical materials and commercialization of scientific and technical developments.

3. Name of work, terms of their implementation and results
	Job code, stage
	Name of work under the Agreement and the main stages of its implementation
	Period of execution
	Expected Result

	
	
	Starting
	Ending
	

	1
	Development of a technological scheme for a mobile hatchery for the reproduction of aboriginal fish species using incubation devices.
	January 2018
	March
2018
	A technological scheme of a mobile hatchery for the reproduction of native fish species using incubation devices will be developed.

	2
	Finding the optimal equipment for creating a mobile hatchery.
	April 2018
	May
2018
	The search for the optimal equipment for the creation of a mobile hatchery will be carried out. Equipment for the creation of a mobile hatchery will be selected.

	3
	Assembling a mobile hatchery and conducting research and testing in laboratory and field conditions.
	June
2018 
	September 2018

	An experimental mobile hatchery will be assembled. Commissioning works will be carried out in laboratory and field conditions: individual tests of technological equipment under load.

	4
	Identification of shortcomings and shortcomings in the work of the mobile hatchery as a result of commissioning.
An article will be submitted to the journal recommended by the Committee for the Control of Education and Science. 
An interim report will be prepared.
	October 2018 
	until  November 1, 2018
	Shortcomings and shortcomings in the operation of the mobile hatchery will be identified as a result of commissioning. Equipment and installation defects will be identified. Will be published: 1 article in the journal recommended by  the Committee for the Control of Education and Science; 1 article in a peer-reviewed foreign scientific publication with a non-zero impact factor. An interim report will be prepared.

	5
	Preparatory work for the reproduction of native commercial fish in natural reservoirs. 
Installation of a mobile hatchery and adjustment of equipment in the field.
	January 2019
	March
2019
	Preparatory work will be carried out for the reproduction of indigenous commercial fish in natural reservoirs.
Registration of permits for fishing in natural reservoirs for reproduction. The installation of a mobile hatchery and adjustment of equipment in the field will be carried out. Commissioning of the mobile hatchery was carried out in the field.

	6
	Fish-breeding physiological assessment of  spawners  during selection for reproduction. Selection and creation of the optimal thermal and hydrochemical regime while keeping the  spawners  to stimulate the genital products.
	April 2019
	June
2019
	Fish-breeding physiological assessment of  spawners will be carried out during selection for reproduction. The main fish-breeding parameters and blood biochemical parameters will be determined. Optimal thermal and hydrochemical regimes will be selected and created while keeping  spawners to stimulate sexual products. Hydrochemical analysis of water will be carried out.

	7
	Selection of the optimal incubation apparatus for artificial reproduction in a mobile incubator. 
Study of the influence of external environmental factors on the embryonic and larval period of juvenile development. Preparation of articles for the peer-reviewed journal   of Committee for the Control of Education and Science.
	July
2019 
	September 2019
	The optimal incubation apparatus will be selected for artificial reproduction in a mobile incubator. The influence of external environmental factors on the embryonic and larval period of juvenile development will be studied. 1 article will be published in the journal recommended by  Committee for the Control of Education and Science.

	8
	Release of young aboriginal fish into their natural habitat.
Preparation of an application for an innovative patent.
Preparation of an article for a journal included in the Scopus database.
Preparation of interim report.
	October 2019 
	until November 1, 2019
	The release of young aboriginal fish into their natural habitat will be carried out. The Stocking Act will be received. An application will be filed for a patent of the RK for a utility model. Will be published: 1 article in a peer-reviewed foreign scientific journal indexed in the Scopus database; 1 article in the journal recommended by  Committee for the Control of Education and Science. 
An interim report will be prepared.

	9
	Preparatory work for the new spawning season.
Improvement of the mobile hatchery system, installation and commissioning of equipment in the field.
	January 2020
	March
2020
	Preparatory work will be carried out for the new spawning season. Permits for fishing will be obtained. An improved mobile hatchery system will be assembled, deficiencies in the system will be eliminated, and commissioning will be carried out in the field.

	10
	Fish-breeding physiological assessment of  spawners during selection for reproduction. Development of an optimal scheme for stimulating the maturation of reproductive products in manufacturers using synthetic and pituitary drugs.
	April 2020 

	June
2020
	Fish-breeding physiological assessment of  spawners will be carried out during selection for reproduction. The main fish-breeding parameters and blood biochemical parameters were determined. Hydrochemical analysis of water was carried out. The optimal schemes for stimulating the maturation of reproductive products from manufacturers using synthetic and pituitary drugs will be determined. The most effective drugs will be selected.

	11
	Study of methods of insemination and de-gluing of eggs during artificial reproduction in a mobile hatchery.
Development of biotechnology for rearing and feeding juveniles of indigenous commercial fish in a mobile hatchery. Preparation of articles for the peer-reviewed journal of   Committee for the Control of Education and Science .
	July
2020 
	September 2020
	Optimal methods of insemination and de-adhesion of eggs during artificial reproduction in a mobile hatchery will be studied. A biotechnology will be developed for rearing and feeding juveniles of indigenous commercial fish in a mobile hatchery. Will be published: 2 articles in the journal recommended by  Committee for the Control of Education and Science; 1 article in a peer-reviewed foreign scientific publication with a non-zero impact factor.

	12
	Release of grown-up juveniles of native fish into their natural habitat.
Creation of an experimental broodstock of commercial fish species under RAS conditions.
Preparation for the publication of the monograph.
Preparation of the final report.
	October 2020 
	until November 1, 2020
	The release of grown-up fry of native fish into their natural habitat will be carried out. The Stocking Act will be received. An experimental broodstock of commercial fish species will be created under RAS conditions. 1 monograph will be published. 
Final report prepared.
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APPENDIX E 

Granted patents 
Figure E.1 - Patent for utility model


Figure E.2 - Patent for utility model



Figure E.3 - Patent for utility model
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ПРИЛОЖЕНИЕ Е
Акт зарыбления









APPENDIX G
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_ Npunoxenns 1.11
K Jlororopy NeFZ ot 22 02 2018 1.
Ha FPAHTOROE (HIANCHPOBaHHE

TEXHHYECKAS CHENHO®HKAIHA H
KAJIEHIAPHBIN IUIAH PABOT

Tlo norosopy Ne:7C% or _ 28 srzovrs 2018 roga

1. HAO «3anadno-Ka3axcmanckuil azpapHo-mexnuieckult yuusepcumen
umenu Kanzup xana»

1.1 o npuoputety: l. PaHOHANBHOE HCIONLIOBANME HPUPOJHBIX, B TOM UHCIE BOIHBIX
PCCYPCOB, TEONOTHS, IHepepadoTKa, HOBBIC MAaTepHAIhl M TEXHOJOTHH. OE30NACHBIC W3ACITHSL H
KOHCTPYKIIHH.

1.2 Tlo noampuopurery: 1.5 YupapjieHue BONHBIMH, MOYBCHHBIMH M OHOIOTHYECKHMH
pecypeaMu.

1.3 Tlo teme mpoexta: No AP05134862 «PaspaGorka MoOHIBHOTO HHKYOatOpHs H
GHOTEXHHKH BOCIIPOH3BOICTBA AG0PHICHIBIX IIPOMBICIIOBBIX BUJIOB PbIOY.

1.4 OBmas cymma npoexra 19 630 000 (aeBaTHAAUATE MHILTHOHOB LISCTHCOT TPHILATH
TBICSY) TEHTre, B TOM YHC/Ie ¢ pasOHBKOI 110 TOIaM, JUTA BHITIOJHEHHS PabOT COTIACHO YHKTY 3:

-na 2018 rox - B cymme 6 500 000 (wrecTh MUITTHOHOB IATHCOT THICSY) TEHIE;

- Ha 2019 rox - B cymme 6 558 500 (rmecTh MHUIUTHOHOB MATLCOT HATLAECHT BOCEMDL TLICHY
MATHCOT) TEHTe;

- na 2020 rox - B cymme 6 571 500 (urecTs MHITHOHOB MATBCOT CEMBJCCAT OIHA THICAYA
HATHLCOT) TCHTE,

2. Xapakmepuemura Hay4Ho-mexnuieckoil npodyKuin no Keaiu@ukayitonnsin
HPUSHAKAM U IKOHOMUYMECKIE nOKa3amenu

2.1 Hanpasnernne pabotsr: [IpHKIa1HbIe HAYUHBIE HCCAEIOBAIHS,

2.2 Obnactb npuMereris: Cenbekoe X03siicTBo (prbioe X03sHCTRO).

2.3 KoHeuHbIi pe3ysibTar:

- 3a 2018 rox: bByser paspaCorana TeXHOJOIHUCCKas CXeMa MOOHIBHOrO HHKYOATOpHS MO
BOCHPOH3BOACTBY aGOpUreHHBIX pbi0. byayr onyOmukosamel 1 cTaThs B peneH3HpYeMOM
3apyOCIKHOM HAYYHOM HM3JAHHM, | CTAThA B JKypHae, peKovMeHiyeMblil KoMHTETOM 110 KOnTpo:uo B
cipepe odpasosanns m Haykn Pecrybimkn Kaszaxcran;

- 3a 2019 rox: Byuer paspaboras MOOHIBHBINH HHKYOATOP ¢ PEryJIMPYCMBIM TCPMHUCCKHM
pexcumom. TTogobpan onrumanbHbll HEKyGaHoHHbIE annapaT. Byer nojana jasBka Ha NojyYeHne
natenra PK Ha monesnyro Mojens, onyOnmkoBambl 1 cTaThd B pELEH3MPYeMOM 3apybemnom
HAY4HOM W3JAHHH MIIeKcHpyemoe B Gase jaminix Scopus, 1 crarhs B KypHalie pexoMenyemblii
Komurerom 1o konTposio B cdepe oOpazosanus u Hayku PecnyOnnku Kasaxcran:

- 3a 2020 rox: Byner paspaGorana GMOTCXHHKA BOCHPOHM3BOJACTBA aGOPHICHHBIX PHIG Ha
OCHOBE HCIONL3OBANHS  MoOMIBIOro uukybaropus. bynyt onyGmmkomanni 1 craths B
PELEH3UPYEMOM 3apyDeskHOM HayuHOM M3JlaHuK, | craThs B XKypHale pekomenayemblii Komurerom
mo KoHTponmio B cdepe ofpasoBanms u Haykn Pecnybmmkm Kasaxcran. OmyGmukoBama |
MoHorpadus.

24 Tlarentocmoco6HOCTE: Pesynbrars HAY4HO-HCCIIE0BATETHCKHX pabot
HATEHTOCIIO0COOHbL.

2.5 Hay4uHO-TCXHHYCCKHH YPOBCHb (HOBH3HA):

- bBynmer paspaGotan MoOMIBHBI MHKyOaTOpHii M GHOTEXHMKA BOCHPOH3BOICTBA
ﬂﬁu]’)”lellllhlx TPOMBICIIOBRLIX BH/I0B p1-16 C NPHMEHENTHEM HOBLIX HIDKEHEPHBIX W GHOTEXI{HHCCKHX
PeLIeH .
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- Byjyr nogoGpanbl ONTHMAIBHBIC HHKYOAIMOHHBIC allaparbl; paspaboTaHa chcreva
GuipTpaMy 1 00e33apaKMBAHMAS BOIBI; CHCTEMA MOJUIEPYKKH ONTHMATIBHONO TEMIICPATYPHOTO
PeKUMA; I0A0OPAHE JIETKO COOMPAeMEbIe MATEPHATHI JUIS CO3/aHMs JACTHYHO 3aMKHYTOH CHCTEMbI
GacceitHoB;  pa3paloTamHbl  OMOTEXHMYECKHE HOPMATHBBI  BOCTIPOM3BOACTBA  alOpPHIEHHBIX
MPOMBICIIORBIX BHIOB PhID.

2.6 Mcronp30BaHUC —HAYYHO-TEXHHYECKOH npojykimu — ocymiecteisercs:  Depmepb
PHIGOBOABL, CYOBEKTHl MAJOro W cpenmero OmsHeca, cyOBCKTHI phiGHOrO Xo3sictBa, Komuter
JecTHOro Xo03sitcTBa M xuBoTHoro mupa MCX PK. ByayT ucromb30BaHbl aBTOpaMH IIPH HAKCAHHH
yueBubIX nocoduil, BHeapenbl B yaeOubil npornece B 3KATY mm. Yanrup xana u pyrux BeICLIMX
yuebnbix 3apejcHuii Kasaxcrama. PesyinTatsi mcciesiopanuii Taike OyAyT NPHMEHEHBI NPH
MOATrOTOBKC CTYACHTOB H MAarHCTPaHTOB 10O CHenHalibHOCTH «PribHOE X034#CTBO H TPOMBIIITIEHHOE
PBIGOTOBCTRON.

2.7 Bua HCTOIB30BAHAS PE3yIbTaTa HAYUHOMH M (WIM) HAy4HO-TEXHHUECKOH JIESTENLHOCTH:
IMy6nuKainy, OTYCTBL, O0030PHO-AHATMTHUECCKHE MaTEPHAILl M KOMMEDLMAIM3ALHs  HayqHO-
TEXHHYECKHX paspaboToK.

3. Haumenosanue pabom, cpoku X peaiuzauiu U pesyivmantvl

ugp Hamnvenosanue paboT no | CpOK BBINOTHEHHA
sajanns, | JIOroBOPY M OCHOBHBIE JTallbl | Ooxujtacmelit pesysisrar
JTana €T0 BBIIOIHEHH HaHAIo, | OKOHYAHHE B

1 PazpaGoTka  TEXHONOIHYECKOH | SIHBaph MapT byner paszpaboTana
CXeMbl Mobuieroro | 2018 1. 2018 r. | TexHonoruuecKas cxema
uHKydaropus i MOOHIBHOTO HHKYOaTOpHA 110
BOCIIPOM3BOJICTBY a0OPHMICHHBIX | BOCTIPOM3BOJICTRY
BHIOB pPBI6 ¢ MNpUMEHEHHEM | abopurennnix  BHJIOB PG ©
HHKYDAIHONNLIX annapartos. | HPHMCHCHHEM HHKYOAIHOHHBIX

anmapaTos.

2 Toncx ONTHMAIBHOIO | anpelh Mai Byner TpoBeieH TIOHCK
obopysoBanus A cospanusa | 2018 1. 2018 r. |onTuManbHOrO  0OOpYNOBAHUS
MOGHIBHOTO HHKYOaTOpHs. JUIA  CO3JaHMA  MOOHILHOTO

HHKYOATOpHA. byner
10100panbl 060PYAOBAHMS UL
CO3IaHuA MOGHIBLHOTO
MHKYOATOpHI.

3 “bopka MOOHIBHOTO HIOHB centsadps | Byner cobpan
uHKyOaTopust ¥ mposenenme| 2018T. 2018 . | oKcepuMenTaTbHbIH
HAy4YHO-HCCIIEIOBATELCKAX | MOOMIILHBIH MHKyGﬂ‘l‘OpMH.‘
anpobanHomIbIX pador B Bynyr  mposenensr  mycko-
J1abopaTopHbIX n HOJIEBBIX HAIAJI0YHBIE paboTsl B|
YCJIOBHSIX. NMabopaTopHBIX M TOJIEBBIX |

YCIOBHAX: HHIUBHYa/IbHBIE
UCHBITAHUA TEXHOJIOIHYECKOTO
060pyIOBaHU IO HATPY3KOH.

4 Brisinnenne HEJLOCTATKH u| okrsabps Jo 1 BynyT BBIABJICHBI HEJOCTATKH H
HegoueTsl B paGote MobuibHOl | 2018 1. HOAOPSL | HEOUETRI B pabote
uHKyOaTopuii B pesymbTaTe 2018 r. |mobumsHOro wmHKyGaTopHs B
HPOBEJIEHHS TTYCKO-HATATOUHBIX PEBYNLTATE NPOBENIEHHSA TyCKO-
pador. HallIouHpIX  pabor.  bynyr
Byner nonana ctaths B kypHAT BBISBICHBI JedeKTs!
pexomenopannkiii KKCOH. ofopynoBanug MW MOHTaKkKa.
byner TIOATOTOBIIEH Byayr onyGumnkonant: 1 crarns |
TPOMEIKY TOUHBIH OTHeT. B IKypHalIe pexomeu,unnaummﬂ

KKCOH; 1 cTates B
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PCLCH3MPYCMOM  3apy0esHOM
Hay4yHOM W3JIaHnH 4
| HEHYJIEBLIM UMIAKT-(aKTOpPOM.
| Byner NOJrOTORIEH
- NPOMEKYTOUHBI! OTHeT, |
TlogrotoBuTenbHEIe  paGoTh K|  sHBaph MapT Byayr MPOBEIEHBI
BOCIIPOH3BOACTBY abopurennbix | 2019 r. 2019r. |momrotoBuTensible padboTH K

TIPOMBICTIOBBIX PpbId B BOCTIPOM3BOJICTRY
©CTECTBCHHBIX BOIOCMaXx. aﬁopureum.lx TIPOMBICIIOBBIX
Montax MOGHITBHOTO pbi0 B €CTCCTBCHHBIX BOAOCMAX.
HHKyOaTopus H HasaKa OdopMIICHIE pa3pernTe/bHbIX
0BOpY/IOBAHMSI B TIONEBBIX | IOKyMEHTOB Ha JIOB pHiO B
YCHOBHAX. ; CCTECTBCHHbIX BoJloeMax B
Hensx BOCITPOHM3BOJCTEA.
Byaer MpOBEICH MOHT&K
MOOHIBHOTO HMHKYOaTopus M
Hananka  ofopynoBanus B
TOJIEBBIX YCIIOBHAX.
TTpoBe/IeHB] YCKO-HATAI0UHbIC
patoThl MOGHIBHOrO
| HHKyGilTOpHﬂ B TOJIEBBLIX

o | YCIIOBHAX.
PriboBoHO-H3HONOrHYCCKAs anpenn mioEb | Bysier mpoBe/iena  PrIGOBOjIHO-
omenka TmpomsBoauTered mpum| 2019r. 2019r. | dusnonoruueckas OlICHKA
orGope I8 BOCHPOM3BOJICTBA. | npousoanTeneil mpu  otope
Homxoop H cosane | M8 BOCHIPOM3BOIACTRA. byayT
ONTUMAJIBHOIO TCPMHYCCKOTO H | OIpeae/IeHbI OCHOBHDLIE
THAPOXHMHYCCKOIo pe)kmm pmﬁoﬂomme NoKasares H
npu BBIAEPHHBAHHH | GHOXHMHUECKHE 1IOKas3aTeJin
npou3BoaUTENEH s kpoer. Bymyr mnomoGpansl H
CTHMYJIS AN HOJIOBBIX CO3/IaHBI ONTHMATBHBIE
HPOLYKTOB. TepMHYecKHe H
THAPOXHMHYECKHE PEKUMBI
TIpH BBLIEPIKMBALHHK
TIPOH3BOAUTECH st
CTHMYTIALUHA TI0JTOBBIX
TIPOYKTOB. B)’]_’IE’I nposeaen
¢ M,‘lp()XVlMM‘ICCKMﬁ ananms
BOJIBL.

onGop ONTHMATBEHOTO HIONE centsabpe | bynyr noaoGpanL!
MHKYOaIHOHHOTO ammaparta mpu| 2019r. 2019r. |onTHManbHBIE HHKYOAI[HOHHBIE
HCKYCCTBEHHOM AnmapaTel IPH HCKYCCTBEHHOM |
BOCIIPOH3BOJICTBE B YCJIOBHAX BOCITPOM3BOACTBE B }"C,'[OE]/I}'I.‘(i
MOGHIILHOTO HHKYDaTopa. MOGHIILHOTO uuKydaropa.
M3yuycHHC  BIIMSIHMSA  BHCLUHHX bynyr  usywennt  pamsiie |
axropos Cpemst Ha BHCIIHHX (JaKTOPOB Cpesibl Ha
f)Mﬁ]"IHOHBJThHOM W THYHHOYHOM BMGPHOH'EUT!:HOM H
TIEPHOIC Pa3BUTHS MOIO/H. JUYHHOYHOM nepuoje
TlonroToBka cTarcit B Pa3BHTHS  MOIOJIH. byner
PeLeH3UpyeMBIH IKypHan onybnukosana 1 crates B
KKCOH. JKypHAle  PeKOMEHIOBAHHOM
KKCOH. B N
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8 Bbliryck MOJOIH abOPHTEHHBIX | OKTAODH o1 Bymer  nmpoBeicH  BBIYCK
peId B ecTecTBeHHyw0 cpeay| 20191 HOAOpst | Momoz|  afopHreHHbX phib B
obuTanus. 2019 1. |ecTecTBeHHYIO Cpety OOMTaIMS.
Iloaroroska 3aABKH Ha Byner HoJjyueH AKT
NONydCHHs.  HHHOBAIMOHHOTO sapblbienns.  byner  nomama
HaTeHTa. 3asBKa 0 Bblnaue narenta PK na
| HogrotoBka cratbn B KypHAT nosne3nyio  Mojenmh.  bynyr
| BXOMsWMAE B 6asy  MaHHBIX onyOaukosanb: 1 cTaThs B
| Scopus. PCICH3HPYCMOM  3apYOeKHOM
TTOrOTOBKA  MPOMEKYTOUHOIO Hay4HOM H3TaHAN
oTyeTa, MHJICKCHPYEMBIH B Ga3e JaHHBIX
Scopus; 1 crates B KypHATe
PEKOMEH/TyeMBbIii KKCOH.
byaer NOJrOTOBIICH
| = HpOh{e)Ky'[‘O'iH]ﬂl:I OTYET.
9 | TTosrroToBUTENBHEIE  PabOTBl K|  SIHBAPb Mapr byayr [POBEIEHbI
| HOBOMY HEPECTOBOMY CE30HY. 2020T. 2020r. |moaroToBHTEIbHBIE PalOTBHI K
COBepmeHCTBUBaHHe CHUCTEMBI HOROMY HEPECTOBOMY CE30HY.
| MOGHITEHOTO HHKyOaTopHs, bynyr MOy IeHEI
| MOHTa%H H HaJla/1Ka pa3sperIuTENLHBIC JIOKYMEHTBI
‘u(’)opyuosaﬂm B MOJCBBIX Ha 0B priOBL. Byzer coGpana
YCIOBHAX. YCOBEPIICHCTBOBAHHAS CHCTEMA
MOGHITEHOTO HHKYyGaTopus,
| YCTpaHEeHbl HEI0CTAaTKH B
CHCTCMC, TIPOBCIACHBI IYCKO-
‘ Hayal0uHbIe PaGoThl B MONEBHIX
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VCIIOBHSIX IOCPEICTBOM MOBHIbHOI'O HHKYBATOPA
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Tymenos A.H.., Capues B.T.2, [lkanapos P.P.3, Illagbspos T.M.%, Bakues C.C.> *
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AHHOTAIHAS

B CBA3H C COKDANIEHHEM PHIGHBIX PECYPCOB BOIOEMOB, IPHMEHAIOTCA PA3IHIHbIC GHOTEXHHKH 110 BOCIPOH3BOJCTBY PEIO.
OJHEM H3 OCHOBONOJATAIIIMX ACHEKTOB IPH HCKYCCTBEHHOM BOCHPOH3BOACTBE H IONONHCHHH YHCICHHOCTH
COKPANTAIOIIHXCSA TONYIIAHH PHIG ABIACTCA BO3EHCTBHE HA IKOTOTHIECKYIO CHTYAIHIO TOTO HIH HHOIO BOJOEMA, @ TAKKE
YMEHBIIICHHE aHTPOIOTEHHOrO BIHAHHA Ha CPEy OGHTAHHA PHIG.

B cTaThe NpeICTABICHBI PE3yIbTATE HCCIEIOBAHHI [0 HCKYCCTBEHHOMY BOCIIPOH3BOJICTBY aGOPHICHHBIX IPOMBICTIOBBIX
pHI6 B TONEBEIX YCIOBHAX IOCDEJCTBOM pPaspaGOTAHHOTO MOGHIBHOrO HHKyGaTopHs. IIpeicTaBleHa palHOHATBHAL
CTPYKTYDHO-TEXHONOrHYECKAA CXEeMa MOGHIBHOTO HHKYGATODHA II0 BOCHDOH3BOACTBY AaGOPHICHHBIX BHIOB DEIG C
TPHMEHCHHEM HHKYGAILHOHHEIX AIaparoB. IIOMydeHsl Pe3yIbTaTsl HCKYCCTBEHHOTO OILIONOTBODEHHA HKPHI aGODHIeHHBIX
TPOMBICTIOBBIX PHIG, ONPEEICHBI POLEHT OMIOXOTBOPEHHSA H BBIXOJ IPEIIHIHHOK.

KioueBble C10Ba: BONOEM, DBIGHBIC DECYPCH, MOOHIBHBL HHKYGaTop, BOCIDOH3BOICTBO DBIG, aGOpHICHHBIC
TIPOMBICIIOBBIE PHIOHL.

ARTIFICIAL BREEDING OF NATIVE COMMERCIAL FISH IN FIELD CONDITIONS BY MOBILE
INCUBATOR
Research article

Tumenov A.N.], Sariev B.T.2, Dzhaparov R.R.3, Shadyarov T.M.4, Bakiev S.S.5 *
-4.5 Zhangir Khan West Kazakhstan Agrarian-Technical University, Uralsk, Republic of Kazakhstan

* Correspondent author (serik_2595[at]mail.ru )

Abstract

Due to the reduction of fish resources in reservoirs, various biotechnics is used to breed fish. One of the fundamental aspects
in the artificial breeding and replenishment of the decreasing number of fish populations is the impact on the ecological situation
of a particular water body, as well as the reduction of anthropogenic influence on the habitat of fish.

The article presents the results of research on artificial breeding of native commercial fish under field conditions using a
developed mobile hatchery. A rational structural and technological scheme of a mobile hatchery for the breeding of native fish
species with the use of incubators is presented. The results of artificial insemination of caviar of native commercial fish were
obtained, the percentage of fertilization and the number of sac fry were determined.

Keywords: water reservoir, fish resources, mobile incubator, fish breeding, native commercial fish.

HcTomerne GHOOTHIECKHX PECYPCOB BOIOEMA, @ HMEHHO PHIGHBIX, HETATHBHO CKA3BIBACTCA HA SKOCHCTEME BCETO BOJOEMA,
TaK KaK PHIOHI ABITHOTCA OCHOBOIOJIATAIONIHM 3BEHOM B IIHINEBOI LIEIH H KPYTOBOPOTE BEIIECTB HX cpembl o6uTaHmi [1, C. 266].
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The most contaminated site in the system is a closed-circuit facility, a biological filter that is
16.8% higher than in a mechanical water filter. Representatives of conditionally pathogenic microflora
occupy 33.91%, cocci — 10.86%, colibacillus bacteria -8.01%, and 1.12% — fungi from the total
number of microorganisms.

The in vitro antibiotic test for opportunistic microflora showed the efficacy of ciprofloxacin,
which was subsequently recommended for practical use in the control of bacterioses that initiate
infections of the study group.
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MOBWIHAI HHKYBATOP APKBLIBI )KEPTIIIKTI BAJIBIKTAPABI JKACAHJIBI
KOBENTY TOXIPHBECI

AHHOTAIHSA

Makanaza JKepriliKkTi KacinTik GaIbIKTapIbIH KOPHIHBIH a3alobl JKCHEe OFAH acep eTill OTHIPFaH
akropnap Kenripinren. KacinTik GambIKTapabl ecipill keGeHTeTiH enaepai MbIcamFa KelTipimmi.
TyiBIK KYHeel CyMeH KaMTaMachl3 eTy KOHZIBIDFBICH JKarJaifblHIA JKePriliKTi TYKbI GalbIKTaphIH
ecipy oHe KeGefiTy GoffbIHIIa Genrimi Gip JkKeTiCTiKTepre KO JKeTKi3reH YHHBEPCHTETTiH FalIbIMIapsl
FHUTBIMH-3ePTTEY JKYMBICTAPBIH JKYPTi3ai. FRUIBIMHE 3epTTey JKYMBICTADBIH JKYPTi3y YIUiH jKacamIsl
ocipy OpHIHBI HeMece MOGHIIBI HHKyGaTop KyPacTHIPEUIIBL. 3epTTey baTsic Ka3aKcTaH OGIBICHHBIH
AKXKalfbIK ayJaHBIHIAFBl ©3€HHIH ecKi apHaTapbIHIA JKYPrisimmi. CyIBIH THAPOXHMHAIBIK DeXHMi
seprrenai. CyasiH pH, CYIBIH TAi/IBUIBFGL, HHTPAT, HHIPHT, IEDMAHTAHATTH TOTHIFY, aMMOHHIIBIK
a30T, docdar, GHXPOMATTH TOTHIFY KepPCeTKiITepi ambIHIBL 3epTTeyAiH HBICAHBI Ca3aHHBIH Opal-
Kacmmif TykeIMpacTapel. bamblk aymay ymiH 70-TeH 90 MM-Te qeffiHri emmemai Toprap
TIaiilaaHBLIIEL. BaNkIKTap ayTaHbIIL, JKBIHBICTEIK epeKIIeNiKTepiHe Kapail ayKBIPaThUIBII KaIlacTapra
OTHIPFBI3BIIIBL. BalbIKTap/sl KanmacTap/ia YCTaFaH/IaFbl CyJbIH TeMreparypachl 20-220C apaibIFbIH/A
GomraHbl. bIHTaTaHIBIPY JKYMBICTAaPhl JKYPTi3inreH coH 47 JaHa GaNbIKTBIH JKBIHBIC ©HiMIepi micim
JKeTUTy MeHTeli aHBIKTANAbl. OHTIPriliTepaeH JKBIHBIC OHIMIEpI alNbIHFaH COH KOJIaH
YPHIKTAHABIPELIBII, HHKYOALMATAY amIapaTTaphlHA CAIbBIHIABL DMODHOHIADIBIH JaMy NeHreifiHe
TalAay JKacalbIHIbl. ATBIHFAH AepHICiIuepin 6ip Geniri TaGHFH CyKoiiMalaphlHa, al KalFaH Geiri
Kepi MOGHIIbIiK HHKYGaTOPHSAFa alarbl yaKBITTaFbI 3epTTeyIep YIIiH Kepi xkibGepimi.

Tyiiin co30ep: MobuUTLOIK UHKYEAMOPUA, MYKbl, UXMuoGayHa, IMOPUOH, ecKi apHa.

TaGuFH Cy TOFaHJapbIHIA GaKbUIayChI3 GAlBIK aylIay JKepriltikTi (aGopHIeHi) KoCinTik GambIK
KOPIApHIHBIH a3al0bIHA OKEINI COKTBIPIBL, OYII cy 0GbeKTinepiHiH HXTHO(ayHACHIHBIH KAl CAHIBIK
apaKaThIHACKIHAA KOCINTiK eMec GalmbIKTAapHIHBIH YIeCiH YiFaloblHa oKenui. TaGHFH KkaFmaiima
YBULIBIPHIK IIANIybIHA GaflMaHBICTEI TYINBI CY GaNbIKTapHIHBIH OacklM Gemiri keGeroge. JlereHMeH,
KellTereH Jkeplep/le TaGHFH KoGefo JKarfailnapblHa aJaMIapibIH Kepi acepi 6ap: TaGHFH YBUIIBIPBIK
IIAIIATHIH JKepiep JTacTAHBIN, YBULABIPHIK IIAIIATHIH JKepleple KaKeTTi THIPOTOTHSIBIK DEXHM
Gy3bIMAIbI JKSHE a3BIKTAyhl HAIIAPTIAIIEI.

Kasipri yaKpITTa pecIyGIHKAHBIH KeITereH Cy KoHMalaphlHAa ©3MiriHeH GalbIKTaHIBIPHII
JKacaH/Ibl ocipyMeH aifHATBICATHIH TAaGHFAT IallalaHyIIBLTApFa jkamFa Geperi. Kem jkarjaitnapia
GaIBIKTEI OTHIPFBI3y MaTePHANBIH Gacka eHip/IepieH, TilTi Kepllinec eiepAeH CAaTHII Al KaTajbl,
6ipaK omap cyKoHMachlHa GapIbIFbl Gipaeif Geeifimnene Gepmeiini. COHBIMEH KaTap SKONOTHSITBIK
Telle-TeHIiKTi Gy3yFa He 6acKa eHipieperi aToreHai (KYKIAbI aypynapibl) Kelyi MyMKiH.
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RESUME

‘The article carried out calculations and analysis of the economic efficiency of growing perch
youngsters in ponds when stocking up with grown pike perch fry, in the Amur apparatus and in cages
from a mill sieve; with the same density of planting and different age composition of the polyculture
formed from fry and yearlings of carp, yearlings of grass carp and white carp. Given the density of
landing fish in polyculture. Calculated the cost of fish stocking fish, specific production costs. The
data on the economic efficiency of cultivation of pike perch undergrowths in panned ponds with
gravity water supply in polyculture are presented. The indicators of economic efficiency of growing
two-year-old pike perch in ponds in polyculture with carp and grass carp, data on calculations of the
cost of the final production of pike perch are presented. The analysis of the presented results is given.
It has been revealed that the cultivation of pike perch juveniles in mittens ponds is the most profitable,
with self-flowing water supply it is 96.36%, while the fish farm has significant reserves for expanding
production. The most profitable is the cultivation of two-year-old pike-perch in mitigated ponds with
gravity water supply, with fish productivity in the main aquaculture facilities 1246 kg / ha, including
perch - 1300.75 kg / ha; while the level of profitability is 13.27%. The research results revealed the
inefficiency of growing two-year-olds of pike perch in adapted ponds of carp fish farms with values of
fish productivity for the main polyculture objects below 800 kg / ha

V]IK 626.884:639.3.034

Jlacanapos P.P., KaH AT TeXHIFIECKIX HayK

Tymenos A.H., Ph.D

Iazespos T.M., MATHCTP TEXHIMRCKIIX HAYK

Baxes C.C., MAIHCTPaHT

HAO «3amazso-Ka3aXCTaHCKIH ATpapHO-TeXHITIeCKH YHUBEPCHTET HMerH JKAHIHp XaHay,
I. Vpamsck, Pecnybmixa Kasaxcran

HCCIEIOBAHHS ANNAPATA i1 HHKYBAIIHH OILIOJOTBOPEHHOH HKPHI B
ECTECTBEHHBIX YCJIOBHSAX

AnnoTanus

B HacTosmee BpeMS HAGMOZATCS COKPANGHNE WHCISHHOCTH NOMYINIA aGOPHICHHBIX
TIPOMBICTIOBBIX. PHIO B eCTECTBSHHBIX BOZOEMaX. OCHOBHOM NPHTMHOI SBIACTCA AHTPOTOTEHHELL
AKTOP I SKOTOTHTECKO? COCTOSHHE BOX0eMOB. JUIS BOCHONHOHHS eCTCTBEHHOI WHCTSHHOCTH
Oy S MEHHELX 0BBEKTOB NPOMBICTA IPOBOZHTCS 3APHIOEHIE BOZOSMOB MHTHHKAMI H MOTOTBH0
AGOPUTEHHBIX MPOMBICTOBEX Poi6. B CTaThe AaeTcs OMACAHe, H NPHHIMI PaGOTH! ANNAPATA AL
HHKYGALIH OTUIOROTEOPEHHO HKpE! AGOPHICHHBIX MPOMBICTOBEX PHIO B YCTOBHSX €CTECTBEHHOTO
Boxoena. IIpHBEZeHS! esyToTATH HCCICIOBAHMI PaspaGOTAHHOTO HMHKYOANOHHOIO ammapara,
YCTAHOBTIEHHOTO HEMOCPeACTBEHHO B BoZoeMe. PaspaGoTARHBI MHKYOAIMOHMELI ANIApaT MPOCT B
H3TOTOBIeHH, HAleAeH B SKCINIYATALIN, He TPeOYT SHEpreTHTecKHX 3aTPaT, Tak KAk NPH ero
PaGOTe HCMOMB3YRTCS SHEPII ABHAYIIeHcS BOXS. IIPHMEHeHNe MPIIArAeMOro HHKYOAIHOHHOTO
AIapaTa B BOZOGMAX NO3BONHT HAXOAWTECS OIOZOTEOPEHHSIM MKPHHKAM B IEPHOMDITECKH
BIBEICHHOM COCTOSHII IPH TIOCTOSHAOM OGMBIBAHI IOTOKOM BOAEL ST0 GATONPHATHO BISLET Ha
mporece ee HKybammt. 1[0 Pe3YTTATAM IPOBEICHHEIX HCCIEIOBAHMI ONPEXSNIeHE ONTHMATHHEIS
KOHCIDYKTHBHO ~— DEAWMHSE [ADAMETPH HHKYOALHOHHOTO AINIAPaTa, OGeCHeSHBAIONIE
JKH3HECTOKOCTS HKPHHOK: CIO 0GOPOTOB 0apabaia a TAKAeE B Pe3yIBTATE SKCIIEPHMERTATBHEIX
HCCIIETOBARMI ONPENeNeH BHIXOX NPEUIINHOK NPH MHKYOHPOBAHMI OIVIOZOTBOPEHHON HKpEI
ABOPUTEHHEIX PHIG K TOMOITH HHKYOAHOHHOTO ATMApATa

Kniouessie c106a: priGHsIe Pecypesi, NPoNICIOSse PHGH, G0CIPOUSGOOCME0, MOGUTbHEIIL
UHKYGaMOpUIL, URKYGQYUOHHBIT GNNAPaM, ecMECMIGENFHil G000€M, PACY0d 600, KOHQY3Op,
Gapadan, ronacms Gapacana.
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12 species of fish are being mastered by the fishery: carp, bream, pike perch, roach, sabrefish, asp,
catfish, grass carp, white and motley silver carp, crucian carp, and snakeheads. At the same time -
bream, common carp, crucian carp, pikeperch are the main commercial species.

The article presents the results of studies of the state of the Aral roach in the Shardara
reservoir. Biological indicators of roach, dynamics of age composition and fecundity are given. A
predominance of 4 year old individuals and mainly females is observed. In general, the condition of
the Aral roach is in satisfactory condition.
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PE3VJIBTATEI BECEHHETO MOHHTOPHHTA HXTHO®AYHEI H
PHIBONPOIVKTHBHOCTH JOHIEJEKCKOTO BOJOXPAHIIHIIA

AnnoTanus

B CTaThe MPHBOZATCS Pe3YIBTATH! NPOBEACHKOIO BeCRRHErO MOHITOPHHTa JIORTeleKCKOro
BoxoxpamiIIIa Y pano-KyIIyMCKoft 0pOCHTebHO-008 OXHITe TbHOI criCTensl. [l GHOTOTHTECKOro
aHaMm3a PHG OO MATepHATa OCYMIECTRTEH KAk H3 NPOMBICTOBBIX, TAK H I3 KORTPOIBHBIX IOBOB C
HCTIONB30BAHMEM CTABHBIX 03CPHEIX CeTefi sraeefi 20-80 MM MpH AMHHe 30 M B BecPHHMI TepHOX
TIPHBOASTCS AAHHbIE I AHATH3 TIOTOBOTO, BO3PACTHOTO COCTABOB HXTHOGAYHEL, @ TAKKe IPOLSHTHOE
COOTHOIIeHHE TMPOMHICTOBHX AGOPUTEHHBIX BHIOB PHO BOZOXPAHMTINA. MACCOBHE MpOMEpE!
OCYIECTBIATHC 13 TPOMBICIOBBIX CPTeBHX YIOBOB. B IpONecce aHATIRA pe3yITaToB
KOHTPOTBHOTO 71082 MOMMAHHEe PHIOH! GBUTH PasIelleHs! 1A TPOMBICIOBHIX H HETIOTOBOSPETIX MO
MOy eHHBIN Pe3yIbTATaM Gblla OIPeAeIeHa PEIGONPOYKTHEHOCTS JIOHI @TeKCKOTO BOAOX AL
B IEPHOX BECEHHEro MOHHTOPUHIZ BIHIOBOM COCTAB 33 HCCTeAYeMBi MepHOX (BecHa) GRUT
PasHOOGPA3HBIM. B KOHTPOTBHELX y7108aX BCTPEUATICS: TUIOTEA, KPACHOMEPKA, AKePeX, TeXOH, Jell,
CHHel, Kapack, OKyHb, Wyka. Bce OHH SBIFIOTCS aBOPHTCHHBIM, TPOMBICTOBEIMH BIIAMH PHO
OZHOBpeMEHHO ¢ HXTHONOTHYECKHMH HCCTeJOBAHISMH OB NPOM3BZeH OTGOp mpob mHa
THIPOXIMITIeCKLil AHATH? BOXS! C TIOBEPXHOCTH H TMYOHHBI HCCICIOBAHHOTO 0GBeKTa. B Boze
BoTOeMA ONPEXeITICH COTEPAARIe PACTBOPHHOTO KHCTOPOAa, OKHCTSeMOCTs, pH, yriekicora,
CePOBOZOPOX, GHOTEHHEIE 3eMEHTEL

Kuouessie  closa:  uxmuogayda,  6000ex,  6000XpaHUTUUje,  MOMUMODUHZ
puiGonpooyxmusHocms.

MOHNTODHET BOZHEIX OGBEKTOB NPEACTABIACT COGOM CHCTEMY HAGMOXSHIH, OLCHKHN H
IpOTHO3A WSMEHEHMA COCTOSHNS BOMMBX OOBEKTOB, HAXOMMNNEXCS B TOCYAAPCTBEHHOM
COBCTBEHHOCTH HIH B OGO APYrofi (QOpMe COGCTBHHOCTH. OCHOBHBS LEH MOHHTODHEHTA
3AKTIOUAOTC B CBOEBPEMEHHOM ONIpeIeIeHHH H TIPOTHOINPOBAHMI COCTOSHI ATIACOB HXTHOGAYHEL,
aTake B OlleHKe MepONPHATI [0 0XPaHe BOZHEX 00BEKTOE.

CremiguKa HecTe0BAKI PHGHEIX PECYPCOB COCTOT B TOM, T0 OGBEKT — PhIBa OGHTaeT B
BOZHOM cpexe H KaK NPABHIO, HEBHAMMA JUIL IeNOBEKA. SHATHT, yIecTh MIIPAIIO, TIONOTHEHIE 1
THGeTs OcOGEH PAMBIMH HAOMIOZCHMAMH HEBOSMOKHO. II0STOMY METONEl HCCTEXOBAHIMI
H3RATATEHO NPEANOTATAIOT GOMBIIYIo OO BEPOATHOCTH H CTy9aliiocTH. JI1f MOBBIMIHHT
0GBEKTHBHOCTH OIIeHOK, MeTOHKA C60pa AAHHBIX V13 NPOTHOSHBIX HCCIeOBAMNH IPEAY CMATPHBACT
@eTOTHO HX NPOBEICHHe N0 YCTAHOBNSHHOf CeTke CTAHIUGI H KAk MEHMMYM B JBA Ce30Ha,
OXBATHBAIONINE BETCTATHBHSI NEPHOX — BeCHY M oceHb. ECTH HCCIEXOBAHNA MNPOBOTICE B
KOPOTKIi CPOK I OFPAHHTSHHEXX TOWKAX, TO HOTYWeHHbIe MATCPHATE He OTPEAAIOT YOBUIb H
OMOTHEHNE NPOMBICTOBBIX CTAZ, CR3OHHYIO MMHAMHKY PA3MPHO-BOIDACTHON CTPYKTYPH H ee
BHYTPHIONYAMORHBIe PAsTITILL. YKaaHHbIe IAPAMETPB! YIHTEBAIOTCS IPH PACIETAX CMEPTHOCTH
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ABSTRACT

The article presents the results of studying the reproduction of the native species of European carp of the
Ural River passing through the territory of the West Kazakhstan region. In recent years, there have been
fluctuations in the hydrological conditions of the Ural River, as well as a decrease in the annual runoff.
Changes in the climate harm the ecosystem of the river as a whole, which results in changes in the fish
fauna, as many species leave their customary habitat due to a reduction in the number of natural spawning
locations, lack of food, and changes in the hydrochemical composition of the water. According to the results
of these studies, the age structure of the caught carp spawners has been determined, and the results of the
biological fish-breeding parameters have been obtained, such as the weight, the length of the entire fish, the
length to the end of scale covering, the greatest body height, Fulton’s condition factor, the working fecundity,
and the relative working fecundity. The results of the hydrochemical analysis of the samples of water from
the middle reaches of the Ural River are presented. The results of studying the morphological and biochemical
composition of the blood of spawners used for reproduction have been obtained. The following
morphological and biochemical parameters have been determined: concentrations of haemoglobin, total
protein, glucose, cholesterol, and triglyceride. Artificial reproduction of European carp was performed
using a trailer-based mobile hatchery with the use of the water from the natural water body, the Ural River.

Key words : The Ural River, Environmental state, Natural water body, Fish resources, Commercial fish.

Introduction

Large rivers are not only the biological environment
for many aquatic organisms; they also have great
socio-economic importance for the needs of hu-
mans. Towns and settlements in the territory of the
river bed are consumers of nonsaline water from the
river runoff, and emission of industrial wastes is
possible, which results in changes in the

hydrochemical balance, and sometimes even in the
composition (Bobrova and Ilyina 2010; Sivokhip,
Pavleichik, Chibilev and Padalko 2017; Aidarov,
Venitsianov and Ratkovich 2002).

The Ural River is characterized by exceptional
pristine hydrological conditions; it originates in the
Urals Mountains and flows into the Caspian Sea
(Lagutov 2008; Padalko and Chibilyov, 2017;
Makkaveev, Gordeev, Zavialov and Kurbaniyazov

*Corresponding author’s email : daria.petrukhina@outlook.com
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2018; Dubinina and Kozlitina, 2000; Yarushin et al.,
2009). By the number of natural sturgeon spawning
locations, the Ural River is one of the leading ones
(Sivokhip and Chibilev, 2014; Doukakis et al., 2010).
The landscape adjacent to the river, the climate, and
the water systems are interrelated, and form groups
of ecosystems. The species composition of the fish in
the water body is no exception; the ichthyofauna is
diverse throughout the entire course of the river.

Along with the above, the researchers have ob-
served oscillations in the hydrochemical conditions
in the middle reaches of the Ural River, stating that
the main reason for them is the anthropogenic fac-
tor, which has a negative effect on the natural pro-
cesses of fish reproduction in the Ural-Caspian
populations during the spawning period
(Shimshikov and Izbasarova, 2014; Vasil’ev et al.,
2016; Sergaliev and Akhmedenov, 2014; Dimeyeva
et al., 2018; Gilazhov et al., 2018; Polonsky et al., 1997;
Meshcherskaya et al., 2004). A decrease of the Euro-
pean carp population is noted in the Ural River in
the West Kazakhstan region, which is mainly
caused by the unstable hydrological conditions in
the water body, especially during the spawning sea-
son (Murzashev et al., 2012).

Every year, fluctuations in the hydrological con-
ditions are observed in the Ural River, along with a
decrease in the annual runoff. The main reason is
the change in the climate, which often harms the
entire ecosystem of the water body as a whole, due
to the changes in the composition of the fish fauna.

The Ural River is inhabited by many fish with a
high level of adaptation ability, which, given the
effect of various stimuli, can substantially change
their diet and the food capacity conditions, since
fish, being eurythermic, can tolerate a wide range of
temperatures (Pavleichik and Sivokhip, 2013). How-
ever, despite these fish’s abilities, a reduction in the
populations of valuable commercial fish species is
noted every year in the Ural-Caspian basin. There is
aneed to take measures for preserving and repro-
duce valuable native fish species, such as European
carp from the Ural-Caspian population.

Materials and Methods

The studies were performed in the West Kazakhstan
region (WKR) within the grant funding program of
the Committee for Science of the Ministry of Educa-
tion and Science of the Republic of Kazakhstan
(MES RK) on subject AP05134862 “Development of

Eco. Env. & Cons. 25 (4) : 2019

a Mobile Hatchery and a Biotechnology for Native
Fish Species Reproduction”.

In studying the hydrological conditions, the au-
thors used the data from Kazgidromet for the WKR,
studied the information about the average annual
runoff of the river and the decade average water
levels during the periods of spring high water.

Artificial reproduction of European carp was
performed with the use of a mobile trailer-mounted
hatchery with the following equipment: a pump (a
drainage pump), a fine filter with housing FH 10 B-
WB, containers for water and juvenile fish, a cen-
trifugal pump VALTEC (3 modes), glass vessels (ap-
paratus Veisa), an electricity generator (petrol gen-
erator DY8000LX — HUTER), heat regulators — T-105
for 16A with the heating range of 0 - 77 °C, a frame,
and an air compressor for oxygen supply.

To determine the condition factor, Formula 1 was
used.

F,,=P*100/1° . (1)

f©
where P is the weight of the fish (g), and L is the
body length to the end of scale covering.

The water was analyzed at an accredited testing
center of the Department of Science of the West
Kazakhstan Agrotechnical University n.a. Zhangir
Khan.

The pH value was measured by a Seven Easy
Mettler Toledo pH meter according to GOST
26449.1-85; the content of solids was determined
using the gravimetric method; the content of heavy
metals was determined by Environmental Federal
Normative Document PNDF 14.1:2:4.139-98 using
the Varian AA-140 atomic absorption spectrometer
with flame atomization; and the hardness and the
cation-anionic composition were determined ac-
cording to GOST 26449.1-85. The content of ammo-
nium nitrogen, nitrites, and nitrates was determined
using the spectrophotometric method.

Samples from large specimens were taken using
a syringe or a needle, which was inserted into the
caudal artery. The blood was taken into a test tube
and allowed to settle until complete separation of
the plasma and the blood corpuscles. After separa-
tion, the blood serum was transferred into a clean
test tube with a Pasteur pipette for determining the
content of total protein, or for preservation.

The content of protein in the blood plasma was
also determined using the biuretic method
(Golovina and Trombitsky, 1989).

The concentration of glucose in the blood serum




image36.jpeg
TUMENOV ET AL

of the sturgeon fish was determined by the colori-
metric method. The principle of the method consists
in the following: glucoseoxidase oxidizes D-glucose
to glucuronic acid with the formation of hydrogen
peroxide, which, under the action of peroxidase re-
acts with 4-aminoantipyrine and phenol.

The amount of hemoglobin was determined us-
ing the hemiglobincyanide method.

Results

The runoff of the Ural River varies sharply every
year. In wet years, the runoff exceeds the average
value 3 - 5 times, while in dry years, the runoff is
very low (Figure 1).

SESIEELEE ISP

Fig. 1. The volume of the Ural River water runoff in the
period from 2001 to 2018

Analysis of the hydrological data shows that the
highest values of the water content were observed
in the period from 2001 to 2005, and the highest
water content was observed in 2002 when it
amounted to 14 km’. In 2005, a sharp decrease in the
annual runoff from 11.6 km® to 5.2 km’ was ob-
served. Since 2008, the annual average river flow
has not exceeded 9 km? and a gradual decrease in
the annual runoff is observed from 8.96 km® to 4.45
km’.

Thus, it has been found that, due to various fac-
tors, the annual runoff of the Ural River decreases,
thereby reducing the efficiency of natural fish repro-
duction, which directly depends on the degree of
flooding of spawning locations in the period of the
spring flooding, and the duration of the existence of
the optimal water levels in the period of reproduc-
tion. As a result of laboratory tests of the water
samples taken from the Ural River in the West
Kazakhstan region, Akzhaiyk district, rural district
Bazartobe, the data shown in Tables 1 and 2 were
obtained.

By the pH value, the water was neutral, by the
degree of salinity, it was nonsaline. The water tur-

1867

bidity exceeded 1.39 times the maximum allowable
value for drinking and household water. The water
hardness was medium.

Oxidizability characterizes the total content of
reducing agents in the water — organic and inor-
ganic ones that react with the oxidizing agents. The
content of such substances amounted to 6.2 mg/L,
which exceeded the MAC for drinking water.

By the content of heavy metals for drinking and
household water bodies shown in Table 2, the water
in the Ural River in the studied locations was con-
taminated by lead ions. Compared to the norms for
fishery water bodies, an excess of the MPC for the
content of copper and lead was observed.

During the observation period at Bazartobe
(WKR, Akzhaiyk district) from 2012 to 2018, be-
tween April 28 and May 10, during the spring flood-
ing, the Ural River gets out of the main riverbed and
fills former riverbeds and floodplain, thus creating
ideal conditions for spawning of phytophilous fish
that spawn on the substrate of vegetation. In the
river itself, the stream is rapid, which creates unfa-
vorable conditions for the reproduction of
phytophilous fish.

Thus, in order to preserve the natural population
of European carp, it is necessary to develop the tech-
nology of artificial reproduction and preserve the
lives of spawners with further release into the natu-
ral habitat. The technology of fish reproduction with
the use of a mobile hatchery meets all these require-
ments.

The caught European carp spawners after pre-
liminary examination were separated by gender
and put into separate cages. Within 24 hours, the
temperature of the water in the containers of the
hatchery was brought to the optimal value of 20 — 22
°C.

The analysis of the blood composition provides
information about the physiological state of Euro-
pean carp spawners caught in the rural district
Bazartobe in the Akzhaiyk district of the West
Kazakhstan region in the lower reaches of the Ural
River for reproduction (Table 3).

According to the results of the analysis, the con-
centration of hemoglobin was high, and averaged to
90 g/L, the concentrations of protein (21.7 g/L),
cholesterol (2.33 mmol/L) and triglyceride (1.06
mmol/L) were at the medium level, which was evi-
dence of the fact that the spawners had come to
spawning in the optimal condition. Thus, it was
found that by their morphological and biochemical
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Table 1. The results of the hydrochemical study of the Ural River in the West Kazakhstan region in the spring of 2019
(date of sampling — 02.05.2019)
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Table 2. The content of heavy metals the Ural River in the West Kazakhstan region in the spring of 2019 (date of sam-
pling — 02.05.2019)

Sampling location Zn Pb cd Oil products,  Phenols,
mg/L mg/L mg/L mg/L mg/L

The Ural River,settlement Bazartobe 0.021 0.086 n.d. 284 0.031

MAC according to SanPiN not more not more not more 0.1 -

No. 209 dated 16.03.2015 than 5.0 than 0.03 than 0.001

List of fishery standards

No. 96 dated 28.04.1999 0.01 0.006 0.005 0.05 0.001

*element not found

Table 3. Morphological and biochemical parameters of the blood of the European carp spawners

Indicators (n=3) Values

X xm ) v, %
Hemoglobin, g/L 90:£20 2336 25.96
Protein, g/L 217 £795 9.67 4445
Glucose, mmol/L 253+022 024 9.84
Cholesterol, mmol /L 233011 012 534
Triglyceride, mmol /L 1.06  0.68 074 69.45

Note: X + x is the mean value and the mean linear deviation, 6 is the standard deviation, and Cv is the coefficient of
variation
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blood composition, the cultivated fish met the re-
quirements of the standard.

Biological analysis of spawners showed consider-
able heterogeneity of the broodstock in terms of size
and age (Table 4).

Table 4. Biological characteristics of the female European
carps during the 2019 spawning period

No. Parameters of the spawners Female

European
carps

1 Number of fish, n 17

2 Fishage 6+-11+

3 WeightP, kg 5-9

4 Length L, cm 79.15 +3.41

5 Length 1, cm 70.35 +3.15

6 Body height H, cm 1921£3.17

7 Condition factor K, 201

8  Working fecundity, thousand 5213

specimens
9 Relative working fecundity, 875

thousand specimens

Analysis of Table 4 shows that the age of produc-
ers ranged from 6+ to 11 +, the weight (P), kg was 5
+ 9, the absolute long (L), cm was 79.15 + 3.41,
length by Smith (1), cm was 70.35 + 3.15, the greatest
body height (H), cm was 19.21 + 3.17, the condition
factor (K “d) was 2.01, the working fecundity, thou-
sand specimens, was 521.3, and the relative working
fecundity, thousand specimens, was 87.5. After ob-
taining genital products, the European carp spawn-
ers were released back into the natural habitat.

Conclusion

The hydrological conditions of the Ural River vary
considerably over the years; in recent years, a down-
ward trend in the average annual runoff has been
observed, which is affecting the reproduction of
phytophilous fish.

The hydrochemical analysis in 2019 has shown
that at the sampling point at the Bazartobe post, an
increased turbidity of the water in the Ural Rivers
and the content of reducing agent in it are observed.
In terms of heavy metals, water contamination by
ions of copper and lead, petroleum products, and
phenols is observed.

The research has shown that the European carps
caught in the natural habitat came to spawning in
the optimal condition.
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Thus, as a result of artificial reproduction in the
conditions of a mobile hatchery, larvae of the native
European carp were obtained, which then have
been successfully released into the natural habitat.
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AHnHomayus. Bcmamee npedcmas/ieHsl pesyibmambl UcC/iedoeaHus 2udposoauyeckozo pe-
KuMa peku Ypan Ha meppumopuu 3anadHo-Kasaxcmarckoti o6nacmu, onpedesnieH cpedHezo-
00601 CMOK peKu, a makxe cpedHedekadHble ypoeHU 800kl 6 NepUODLI BeCeHHe20 NONTHOBO0bA.
Coenacrqo npedcmaeneHHsIM pesysibmamam Hab/1lo0aemca 3amemHoe NOHUXeHUe 20006020
CMOKa, 4MO HenocpedCMBEeHHO OKA3bIBaeM He2aMUBHOE B/IUSHUE HA MECMHYI0 UXMUopayHy
8000ema. CHuXeHue ypoeHs 600kl 6 peke Ypan ckasbléaemcsa Ha 3(hghekmusHoCmuU ecmecm-
8€HHO020 80CNPOU3800CMBA (PUMOPUITLHBIX Pbi6. B 2019 2. U3-3G CHUXeEHUA B00HOCMU peKu
Ypankapnoebie pbiGbl, a UMEHHO C3aH, He UMe/TU B03MOXXHOCMU Ol Hepecma 6 noliMax u 3a-
JUBHbIX 1y2ax peKu. [pu omose npoussodumeneli O yesnel UCKYCCMBEHHO20 80CNPOU3B800-
Cmea Hepecmosoe cmado CasaHa npedcmaenanu 0co6u 6 8ospacme om 5 0o 12 nem.

Kniouesbie cnosa: Ypano-Kacnutickuli 6accelin, abopuzeHHele 8udbl pbi6, CazaH, nonyns-
yus, ecmecmeeHHbIli 6000em.

ANALYSIS OF THE SPAWNING POPULATION OF COMMON
CARP INTHE LOWER REACHES OF THE URAL RIVERWITHIN
THE BORDERS OF THE WEST KAZAKHSTAN REGION

A.N.Tumenov, B.T. Sariev, . S. Bakiyev

Summary. The article presents the results of a study of the hydrological regime of the Ural river
intheterritory of the West Kazakhstan region, the average annual flow of the river, as well as the
average decadal water levels during the spring flood. According to the presented results, there is
a noticeable decrease in annual runoff, which directly has a negative impact on the local ichthy-
ofauna of the reservoir. The decrease in the water level in the Ural river affects the efficiency of
naturalreproduction of phytophilic fish. In 2019, dueto a decrease in the water content of the Ural
river, carp fish, namely common carp, did not have the opportunity to spawn in floodplains and
flood meadows of the river. When catching producers for the purpose of artificial reproduction,
the spawning herd of common carp was represented by individuals aged from 5 to 12 years.

Keywords: Ural-Caspian basin, native fish species, common carp, population, natural reservoir.
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