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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 of high-quality protein
products. The main potential directions 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 global hunger 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 marketable sturgeon products in fish farms of
various types. Another is the restoration of the number of natural populations to
commercial levels. In the context of an increase in the volume of replenishment of
commercial sturgeon populations against the background of a sharp 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 accordance with 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

larvae and fry provide for high standard stocking densities. This is due to the need for
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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
population in the basins using the standard stocking densities, an increased mortality
of larvae was observed at all stages of early postembryogenesis. This raised the need
for specific research to address issues that need to be taken into account in
technological processes 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 carried out 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 for the present 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 (2000-2015).
Observation of abiotics in the pools during the period of the experiment 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 variants were formed
with a gradation of 2000 - 3800 ekz / m? and a fourfold repetition of variants. The
control group consisted of production pools (sowing weight 4000 ind./m?). The
average weight of prelarvae during stocking of the basins was 17.21 £ 0.11 mg,
growth time —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 feeds (daphnia and oligochaetes) three times a
day with a relative daily diet of 25.0-30.0% of the average body weight. The
transition to external power was observed on 11-12 days of cultivation. The main
resultant criteria for the impact of the growing period on the quality of the young
received were the survival of 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 error
(x £ SE). Statistical analysis was performed by means of analysis of variance (one-
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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 technological and environmental factors on
the growth of larvae was carried out using the MANOVA.

Results and discussion. As a result of rearing from experimental tanks, there
were larvae with an average weight of 62 to 94 mg with significant discrepancies
both according 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 densities of 2000 and 2400 pcs / m% Indicators 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 76-86 mg, respectively. With an increase in the stocking density in
the experimental groups, 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 12.1-21.5% less than in other groups. The highest survival rates were for
the experimental groups with the minimum stocking densities, the release of larvae
from the basins, where the stocking amount of 2000 pcs / m? ranges from 74.8-80.4%
and averages 75.6%.

Indicators of fish productivity in the experimental groups systematically
increase with an increase in the number of specimens. The highest fish productivity is
observed in variants with a stocking density of 3800-4000 ekz / m? and averages 112-
114 g/ m% The space factor and the associated dynamic processes of the environment
were reflected in the 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 difference in the growth rate is 3 - 8%. 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 cultivation, the difference in the growth rate for individual
experimental groups increases to 4 - 16%, at the end of the growing period - up to 6 -
19%.
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Table 1

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

(x £ SE)
Stocking Average body Fish
. Pool . : .
density, n weight, Survival, % | productivity,
: » | number 9
specimen/m mg g/m
81 108 81.3 74.8 94
2000 82 112 81.4 75.5 95
82 105 78.4 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 77.5 106
89 104 76.1 76.4 106
90 122 73.7 70.0 109
2800 91 109 72.4 77.6 117
92 117 72.6 73.9 113
93 116 74.5 72.2 114
94 104 68.7 69.2 112
3200 95 108 68.8 72.4 118
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 61.5 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 during periods 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 larvae from 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 pcs / m?, the larvae, after

the start of feeding, realized an increase in volume of 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.
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16 day | 43.7 | 44.5
13 day | 4.2 | 16.4 ® 4000 specimen/m?
® 3200 specimen/m?
10 day 22.7 | o 2800 specimen/m>
7 day 11.0 | 10.9 ® 2400 specimen/m>
4 day 8'4| 7.1 2000 specimen/m?

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. Feed costs in these
groups averaged 2.71 and 2.84, respectively, with fluctuations in the range of 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 3.76 - 3.84.

The highest indicators 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 accumulation coefficient for individual experimental groups is 13 - 20%, at
the end of cultivation it increases to 34 - 40%. Regardless of the variant, the
minimum values of the accumulation coefficient were observed in the first week of
growing and in the period of mixed 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 negatively 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 their results, 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 stocking density of 2000 pcs/m?,
in which the larvae reached the highest average weight in the range of 77-81 mg with
a survival rate of 74-80% and feed costs of 2.69-2.75.
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