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AGRICULTURAL SCIENCES

GROWTH OF RUSSIAN STURGEON (ACIPENSER GUELDENSTAEDTII)
LARVAE AT DIFFERENT STOCKING DENSITIES IN THE BASINS

Kornienko Volodymyr ",
Honcharova Olena’,
candidate of Agricultural Sciences, Associate Professor
Department of Water Bioresources and Aquaculture
Kherson State Agrarian University,
Kherson, Ukraine

Introductions. Due to the growing population of the planet, the fish sector
faces a list of tasks to provide people with a sufficient amount ofdugliity protein
products The main potential directis for resolving this issue are clearly presented
in the Global Sustainable Development Goals until 2030 adopted by the UN.
Intensive ecological aquaculture and sustainable fisheries are identified as one of the
strategic directions to address the globahdrer issue. One of the most valuable and
traditional species of commercial fish is sturgeon. World sturgeon breeding has two
main directions of development, which are in essence equal. One of them is the
intensification of the cultivation of marketableugjeon products in fish farms of
various types. Anotheis the restorationof the numberof natural populationsto
commerciallevels In the context of an increase in the volume of replenishment of
commercial sturgeon populations against the backgrourdstiarp deterioration in
the ecological conditions of their natural reproduction, the dominant factor is the
intensification of artificial breeding of juveniles at fish hatcheries. This contributes to
the improvement of existing biotechnologies in accocdanvith the regional
characteristics and biological uniqueness of individual populations.

Aim. One of the most important technological factors in sturgeon rearing is
stocking density in basins and ponds. The existing technologies for growing sturgeon

larvee and fry provide for high standard stocking densifidss is due to the need for

10



the most rational use of the production capacity of sturgeon factories, which are
limited. However, when rearing the larvae of the Russian sturgeon from the Dnieper
populaton in the basins using the standard stocking densities, an increased mortality
of larvae was observed at all stages of early postembryogenbsgaised the need
for specific research to address issues that need to be taken into account in
technologicdprocesses in order to improve them. In this regard, the main goal of the
work is to obtain data allowing to predict the future quality of sturgeon fry.

Materials and methods The research was guided by the principles of
bioethics.The studies were carriedt in accordance with the European Convention
for the Protection of Vertebrate Animals used for Experimental and other Scientific
Purposes ETS No. 123 and approved by the Science Council of the Kherson State
Agrarian University. The population used fdretpresent study is from a fish farm
Dneprovskiy sturgeon fish breeding factory located in Belozersky district (Kherson
region, Ukraine). Studies have been conducted for ten years |@EUR).
Observation of abiotics in the pools during the period of ¥peement showed that
the main chemical and physical factors of the environment did not go beyond the
permissible limits and did not significantly affect the course of the experiment.
Throughout the entire period of the study, three experimental variamts farmed
with a gradation of 2000 3800 ekz / rhand a fourfold repetition of variant¥he
control group consisted of production pools (sowing weight 4000 iAd./fihe
average weight of prelarvae during sto
growth timei 18 days. The analysis of larval growth was carried out once every 4
days. The minimum sample was at least 100 specimens of each variant. The larvae of
the study groups were fed with live feedghnia and oligochaetgshree times a
day with arelative daily diet of 25130.0% of the average body weight. The
transition to external power was observed oinlPldays of cultivation. The main
resultant criteria for the impact of the growing period on the quality of the young
received were the surviveof the larvae, the achievement of optimal exterior
indicators of the study material, fish productivity. The indicators were calculated by
the direct accounting method. Data are presented as mean values and standard erro!
(x N SE). St a ¢ pedormed lay Imeaasnoé dnalysis of vanaace {one

11



way ANOVA). A value of P < 0.05 was considered statistically significant. The
differences between the values were determined using the Bonferroni correction.
Analysis of variance of the influence of techmgical and environmental factors on

the growth of larvae was carried out using the MANOVA.

Results and discussionAs a result of rearing from experimental tanks, there
were larvae with an average weight of 62 to 94 mg with significant discrepancies
both acording to the variants of the experiment and within the boundaries of one
variant, Table 1. The highest indicators of the final average body weight of the
experimental material were obtained in the experimental groups with the minimum
stocking densitie®f 2000 and 2400 pcs /“mindicators of average weight in these
groups are 79 and 76 mg, with fluctuations in individual pools of options in the range
of 77-81 mg and 7486 mg, respectively. With an increase in the stocking density in
the experimental gugps, the mass of the larvae at the end of their development also
decreases. In groups with the maximum number of larvae stocking, the average mass
of larvae is 12.221.5% less than in other groups. The highest survival rates were for
the experimental grogpwith the minimum stocking densities, the release of larvae
from the basins, where the stocking amount of 2000 pésamges from 74-80.4%
and averages 75.6%.

Indicators of fish productivity in the experimental groups systematically
increase with amcrease in the number of specimens. The highest fish productivity is
observed in variants with a stocking density of 38000 ekz / rhand averages 112
114 g / M. The space factor and the associated dynamic processes of the environment
were reflected inthe growth rate of the mass of Russian sturgeon larvae throughout
the entire rearing period. In the first days of growing, the indicators of the average
mass of larvae, both in the experimental and in the control groups, have slight
fluctuations, the diffeence in the growth rate is-38%. With the beginning of fish
feeding in the experimental groups, the difference in stocking density determined
significant fluctuations in the growth of the body weight of the larvae. On the
fourteenth day of cultivationthe difference in the growth rate for individual
experimental groups increases te %%, at the end of the growing periodp to 6-

19%.
12



Table 1

Influence of stocking density on the quality of larvaeof A. gueldenstaedtii

(x N S
Stocking Averagebody Fish
. Pool . : .
density, n weight Survival,% | productivity,
. number 2
specimen/rh mg g/m
81 108 813 74.8 94
2000 82 112 814 75.5 95
82 105 784 79.2 95
84 121 77.1 80.4 94
85 115 78.6 74.4 108
2400 86 110 77.2 74.8 106
88 109 75,2 775 106
89 104 76.1 76.4 106
90 122 737 70.0 109
2800 91 109 724 77.6 117
92 117 726 73.9 113
93 116 74.5 72.2 114
94 104 68.7 69.2 112
3200 95 108 68.8 724 118
96 112 66.7 70.3 109
97 123 67.47 69.1 109
141 108 63.1 61.6 110
4000 142 120 63.0 63.9 115
143 114 615 65.7 113
144 110 60.8 69.2 118

Analysis of the relative growth rates of the body weight of Russian sturgeon
larvae showed that with an increase in stocking density, the volume of growth
realization gradually decreases durpegiods of mixed and external feeding, Fig. 1.

When there was a transition to external nutrition, the youth of the research
groups, depending on the stocking density, realized from 39.0 to 48.4% of the body
weight gain. In the subsequent period, the lafvam the variants with the minimum
stocking densities realized 61.0% and 59.4% of the growth potential. In the control
groups of the experiment with a stocking density of 4000 pc§ tha larvae, after
the start of feeding, realized an increase in vauoh only 52.5%. Against the
background of a significant decrease in the potential for realizing growth during the
feeding period in groups with the maximum stocking density, the cost of feed for a

unit of production, on the contrary, grew.

13



16 day | 43.7 | 44.5

13 day |4.2 | 16.4 "4000 spec
m3200 spec

10 day 22-7| _— 2800 spec

7 day 11.0| 10.9 2400 spec

4 day 8.4 7.1 2000 spec

0% 20% 40% 60% 80%  100%

Figure 1. Relative indicators (%) of body weight gains of sturgeon larvae when

reared with different stocking densities

The feed was used most effectively for increasing the body weight of the larva
in the experimental groups with the lowest stocking densities. Eestd in these
groups averaged 2.71 and 2.84, respectively, with fluctuations in the range ef 2.69
2.89. The highest feed costs for growth were observed in the control groups and
averaged 3.81 with fluctuations in the range of 3.34.

The highest idicators of the mass accumulation coefficient were obtained in
the experimental groups with the lowest stocking density, the lowest in the control
groups. Before the transition to external nutrition, the difference in the indicators of
the mass accumulaticcoefficient for individual experimental groups is -120%, at
the end of cultivation it increases to 3440%. Regardless of the variant, the
minimum values of the accumulation coefficient were observed in the first week of
growing and in the period ahixed feeding. The maximum values are observed on
the eighth- ninth days and in the last days of cultivation. Analyzing the dynamics of
the mass accumulation coefficient indicators, it should be noted that an increase in
stocking density as a whole negaly affects the effectiveness of the use of feed by
the larvae of the Russian sturgeon for growth, reduces the possibility of achieving
potential growth at the stages of early postembryogenesis.

Conclusions As a result of the studies and analysis of rthiesults, it is
possible to note that with an increase in stocking density during rearing of Russian
sturgeon larvae in the basins, all indicators are adequately deteriorated. The greatest
rearing efficiency was observed in the basins with a stockingtgeri2000 pcs/r
in which the larvae reached the highest average weight in the range88bfii@ with
a survival rate of 780% and feed costs of 2-2975.

14
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MEDICAL SCIENCES

HISTOPATHOLOGICAL STUDY OF DISTAL COLONIC POLYPS

Shyshkin Maksym Andriiovych
MD, PhD, Associate Professor of the Department of
Pathological Anatomy and Forensic Medigine
Zaporizhzhia State Medical University
Zaporizhzhia, Ukraine

Introduction. waolorectal polyps are neoplasms which are revealed during
colonoscopy procedure most commonly. Clinical significance of the polyps caused
by their malignant potential, since it is known that-&% colorectal
adenocarcinoma cases are preceded by benigp.poly

Nowadays, all colonic polyps are basically divided into two groupsrrated
and adenomatous polyps. Serrated polyps are distinguished by theioathed
histological appearance. This group includes hyperplastic polyps with relatively low
malignant ptential as well as traditional serrated adenomas and sessile serrated
adenomas that have high malignant potential. The group of adenomatous polyps is
characterized by typical glaflike histological appearance. Based on features of the
gland structures t second group is subdivided into tubular, villous, and
tubulovillous adenomas. The risk of malignization significantly increases in the
named sequence.

Aim. To analyze distribution of distal colonic polyps according to current
histopathological classifi¢en.

Matherials and methods. Biopsy samples of 120 distal colonic polyps that
were removed during colonoscopy procedure were analyzed retrospectively from
January 2019 to January 2020.

The studied samples were examined using Axicglamicroscope (Carl 4ss,
Germany). In each case histopathological description of studied sample and diagnosis

according to the curreM/HO classification were made. Moreover, main clinical data
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regarding studied samples were collected (sex and age of patients, locatioypof pol

in the colon). The obtained data were statistically processed using the
STATI STI CAE for Wi ndows 13.0 (St a
JPZ8041382130ARCNZXQ).

Results and discussionAccording to the obtained results, hyperplastic polyps
(HP) are the mostommon type of distal colonic polyps (48 polyps, 40% of studies
samples). Histologically HP were distinguished by their -saothed epithelial
appearance. Lowrade dysplasia was revealed in 12 HP (30% of studied HP) while
high-grade dysplasia was not reded in studied HP samples. The rectum and
sigmoid colon were the most common sites for HP (72% of studied HP), descending
colon and splenic flexure were less common sites. The main age of patients who were
di agnosed with HP was pdiénts Nere9maly, erad 43% of 6 0
these patients were female.

The other two types of serrated lesions were less frequent. Traditional serrated
adenomas (TSA) were diagnosed in 16 studied cases (13,3%), and sessile serratec
adenomas (SSA) were diagnosed irt@led cases (6,6%). Histologically TSA were
distinguished by their villiform growth pattern with slike serrations whereas SSA
were distinguished by their serrated appearance combined with lateral spreading of
crypt bases. Lovwgrade dysplasia was reved in 16 serrated adenomas (66,6% of
studied cases) while higirade dysplasia was revealed in 8 serrated adenomas
(33,4% of studied cases). The rectum and sigmoid colon were the most common sites
for serrated adenomas (84% of studied cases), descemdomgand splenic flexure
were less common sites. The main age of patients who were diagnosed with TSA and
SSA was 62 N 11 years, 58% of these pa
were female.

Among adenomatous polyps, tubular adenomas (TA) weremibst common
type, moreover, TA were the second most common type among all studied polyps (28
polyps, 23,3% of studied samples). Villous adenomas (VA) were diagnosed in 11
cases (9,1%), and tubuaillous adenomas (TVA) were diagnosed in 9 cases (7,5%).

Histologically TA were characterized by crowded glands, while VA and TVA were
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characterized by presence of villous pattern of polypoid mucosa.-grate
dysplasia was revealed in 35 adenomatous polyps (73% of studied cases) whereas
high-grade dysplasia wagvealed in 13 adenomatous polyps (27% of studied cases).
The sigmoid and descending colon were the most common sites for serrated
adenomas (68% of studied cases), rectum and splenic flexure were less common
sites. The main age of patients who were diagdowith adenomatous polyps was 65
N 8 years, 64% of these patients were n
Conclusions.The most common histological type of distal colonic polyps are
hyperplastic polyps which are characterized by low dysplasgacomparing to other
studied colonic polyps. High dysplasia rate characterizes serrated adenomas and

conventional adenomas that indicates significant malignant potential of these polyps.
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Ivano-Frankivsk, Ukraine

Introduction

Coking is a process of deep decomposition of heavy oil fractions (tar, asphalt,
cracking residue) without access of air in order to obtain petroleum coke and distillate
of a wide fractional composition (including gasoline, gas oil). Colafigws the
utilization of light petroleum products not only rectangular residues! oil, serm
tar, tar, but also products such as asphalt and oil extracts. Gas, gasoline, diesel and
boiler fuel are obtained from highscosity residues together withhdesss coke. As a
result, the depth of processing of heavy crude oil increases.

Petroleum coke is used as a reducing agent in chemical technology, for the
preparation of anodes in metallurgy, in the production of abrasives and refractories
(SiC, B4C, TiC), for the production of Be2C, TIiC (in aviation and missile
technology), in nuclear energy (B4C, ZrC), as a raw material for the manufacture of
carbon materials for lining chemical equipment and facilities. Pure carbon is used as
a neutron moderator in nucle@actors.

Aim. "Development of the control process of the intelligent control system of
the technological process of coking of oil residues".

Materials and methodsThe object of control is a twohamber furnace (Fig.

1). Such furnaces are used in ingtadins where it is necessary to create various

modes of heating for the various environments participating in technological process.
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Fig. 1. TCF scheme in the process o
€2 2, -&@erature of raw materials andktare at the entrance to DCP,
temperature of raw materials at the exit of the convective zone and the ceiling screen
of the first chamber, mixture temperature at the exit of root screens of the first and
second chambers and at the outlet of the DCT,ce¢pe vel v; &éd1,- éd2,
flue gas temperatures in the combustion zones of the 1st and 2nd chambers, at the
entrance to the convection zone and at the exit from it; Fc, Fcm, Fpl, Fp2,, Fvl, Fv2,
Frl, Fr2- consumption of raw materials, mixtures, faed steam in chambers 1 and
2, superheated steam in the root and ceiling screens of the second chamber.

The control task is to ensure the set values of ambient temperatures at both
outlets of the furnace: raw materials and mixtures.

The main adjustable vaés are: the temperature of the raw material at the
outlet of the first chamber €12 and t he
second chamber &22. Control effects: f
Fpl and second Fp2 chamberspezgively.

It i s also necessary to adjust the r
ceiling U2 screens of the second chamb

steam to the root Frl and ceiling Fr2 screens.
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