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Summary

With the salinization of the Aral Sea and the transformation of its remnant into a
hyperhaline reservoir, Artemia (Artemia parthenogenetica) appeared in the plankton
and has now become dominant. There are practically no data on Artemia morphometry
of this new population. The diameter of resting and decapsulated cysts and the
thickness of the chorion collected in November 2021 on the southern coast of the Aral
Sea remnant (Uzbekistan) were determined. The sizes of the resting cysts were 198 -
330 (265.3 + 4.09) um, decapsulated - 198 - 297 (242.8 + 3.37) um, the calculated size
of the chorion was 11.1 um.
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Introduction

Various populations of Artemia have been identified in temperate and tropical zones
on all continents except Antarctica. The modern distribution was also influenced by
the artificial introduction of Artemia into different regions. (Liu and Zheng, 1990;
Abatzopoulos et al., 1998; Triantaphyllidis et al., 1998; Hontoria and Amat, 1992;
Gajardo et al., 2002). Artemia are adapted to different temperature conditions and a
very wide range of water salinity (from 7.0 g/l to more than 300 g/1) (Abreu-Grobois
and Beardmore, 1982; Browne and Bowen, 1991; Hontoria and Amat, 1992).

In the early 1990s, Artemia (Artemia parthenogenetica) was discovered in the Aral Sea,
and since the 2000s it has become a permanent and dominant component of the
reservoir, accounting for more than 99% of the total zooplankton biomass
(Mirabdullaev et al., 2010). However, many questions of the biology of the emerging
population of this reservoir in Central Asia have not been studied.

Specialists conduct research on the phylogeny of Artemia using a number of
methodological approaches, incl. comparison of biometric and morphological
characteristics of cysts (Asem et al., 2007; Asem and Sun, 2014). In this study, we
analyzed the diameter of hydrated and decapsulated Artemia cysts and the thickness
of their chorion in individuals of the Aral Sea population collected on the southern
shore of the reservoir.
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Material and Method

Research Pond

Until the 1960s, the Aral Sea was the fourth largest lake in the world, occupying about
68 thousand km?2, the water was slightly saline. Due to large-scale irrigation
construction and a large-scale increase in water withdrawal from the Amudarya and
Syrdarya rivers for agricultural needs (without the possibility of its return to the drain
back), in the second half of the 20th century, the Aral Sea began to shrink in size, and
the water began to quickly become saline. Already in 2005-2007, salinity in the
western part of the Greater Aral Sea was 70 g/1, in the eastern part - 100 g/l1, in 2010
the values reached 100 %o and 200 %o, respectively. Since the end of the 20th century,
the once united Aral Sea has broken up into a number of lakes, including
hypergallinny. In the early 2000s, the Great Aral Sea split into eastern and western
parts, connected by a narrow channel located at an altitude of 34 m above sea level.
The western part of the Greater Aral Sea remains a large body of water with an area of
3500-3800 km?2 with an average depth of 14-15m, this body of water is replenished
with groundwater, which slows down its drying. The eastern part of the Greater Aral
has almost completely dried up, but in relatively wet years the Amu Darya waters fill
the basin, after the end of the floods, the bottom quickly dries up.

Rice. 1. Current state of the Aral Sea on the territory of Uzbekistan and sampling
stations
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Getting cysts

Cysts were collected in November 2021 off the coast of the southern part of the
remnant of the Aral Sea on the territory of Karakalpakstan (Uzbekistan).

Artemia cysts harvested in the water or on the shore and containing various impurities
(sand, algae, shells, bird feathers, egg shells, etc., which accounted for up to 60% of the
collection mass) were cleaned by conventional methods by employees of the Aral Sea
LLC Aquaculture. Cleaning with water was carried out in a special device, where eggs
are separated by specific gravity. Clean samples of cysts were brought to the laboratory
and stored in a refrigerator at a temperature not exceeding -5°C.

ggg WEB OF SCIENTIST: INTERNATIONAL

Resting cyst diameter

To determine the size, a small number of randomly selected cysts (about 1000 pieces)
were placed in a Petri dish with a minimum amount of fresh water.

The diameter of the resting cysts was determined in micrometers with an accuracy of
0.1 um (Fig. 2) immediately after being placed in water.

Part of the sample was photographed using a usb microscope, incl. took a photo of the
micrometer object (to determine the magnification).

The maximum diameter of at least 100 random cysts was determined. Based on the
results of measurements of 100 cysts, the average and other statistical data were
calculated.indicators of one variable. The samples were compared using the t-test (p <
0.05).
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Rice. 2. Photos of measurements of cysts in the usb-microscope online

Diameter of decapsulated cysts

Cysts were decapsulated according to the generally accepted method (Bruggeman et
al., 1980). Resting cysts, after their diameter was measured, were poured from a Petri
dish into a 150 ml beaker with a minimum amount of fresh water and 100 ml of liquid
bleach (with NaOCI content ~ 15%) was added, after which for 5-10 min everything
was mixed for uniform passage of the decapsulation process.

> Website:

www

v/ https://wos.academiascience.org




SCIENTIFIC RESEARCH JOURNAL

8 WEB OF SCIENTIST: INTERNATIONAL
ISSN: 2776-0979, Volume 3, Issue 4, April., 2022

The start of the decapsulation process and its end could be observed with the naked
eye.

After 5-10 minutes note dremoval of cyst membranes. Upon completion of
decapsulation, the sample was washed through a 125 um sieve to remove the chemicals
used for decapsulation. It is known that with prolonged exposure to chemicals (high
concentration of NaOCl), embryos gradually degrade, which will introduce errors in
measurements.

In our study, it was not the goal to determine the yield of embryos, so the applied
method is sufficient. A minimum of 100 embryos were selected for diameter
measurement. The diameter of decapsulated cysts was also determined in micrometers
with an accuracy of 0.1 um. To do this, they were photographed using a usb microscope
(including a photo of a micrometer object to determine the magnification).

A minimum of 100 embryos were measured, while not fully hydrated cysts, embryos
with an excretory membrane, not completely filled with yolk mass, and with other
abnormalities were not measured. The standard statistics of the measured sample were
determined.

Chorionic Thickness

It's calculatedindicator, which was determined using the arithmetic mean of the
diameters of hydrated and decapsulated cysts. The indicator was calculated using the
following formula (Vanhaecke, Sorgeloos, 1980):

Chorionic thickness = (average diameter of resting cysts - average diameter of
decapsulated cysts) / 2.

Results

Diameter of cysts collected near the southern coast of the Aral Sea remnant

The distribution of the diameters of the resting cysts is shown in Figure 3. The
minimum value of the resting cysts in diameter was 198 um, the maximum was 330
um, the arithmetic mean of the sample was 265.3 + 4.09 um. The variability of cyst
sizes was rather low, the coefficient of variation was 10.09%.

Minimum diameter valuedecapsulated cysts was 198.0, the maximum was 297.0, the
average was 242.88 + 3.37 um, the coefficient of variation of the index for cysts was
9.8%.

Comparison by Student's t-test, which was 4.2, showed that the differencebetween the
average sizes of cysts resting and decapsulated is reliable.
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Rice. Fig. 3. Size distribution of the diameter of hydrated (left) and decapsulated

(right) Artemia cysts in the sample (along the “x” axis - the diameter of cysts,
microns, along the “y” axis - occurrence, pieces.)

Chorionic Thickness
The chorion thickness of the cysts collected on the south bank was calculated as 11.2
um.

Discussion

Various populations of Artemia are scattered throughout the temperate and tropical

zones of the world, about 600 reservoirs are known where they live. A high adaptability

of brine shrimp to a number of environmental factors, primarily salinity, was revealed,

and their analysis is carried out for systematic, taxonomic and evolutionary studies.

Various methodological approaches are used to study the evolution and phylogeny of

Artemia, including comparison of biometric characteristics (Hontoria and Amat, 1992;

Gajardo et al., 2002; Van Stappen, 2002; Asem et al., 2007).

Experts, studying Artemia cysts of various geographical origin, identified 3 groups

according to the size of cysts (Vanhaecke, Sorgeloos, 1980):

1. The smallest cysts of the Adelaid and Artemia strains are from the San Francisco Bay
Area, including the SFB grafted strain from Macau and Barotac Nuevo.

2. Parthenogenetic strains from China, France, Italy and India, characterized by large
cysts.

3. Strains with medium-sized cysts.

In 14 A. Franciscana populations, mean population cyst diameters were 217 - 230 um
(Asem et al., 2007). The diameter of untreated Artemia cysts from Namibia and
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Madagascar was determined to be 247.7 and 285.9 um on average (Triantaphyllidis et
al., 1996). In A. tibetiana, the largest cysts have been identified so far, 323 um on
average (Abatzopoulos et al., 1998). Cohen et al. (1999) showed a mean population
diameter in 4 Argentine Artemia populations of 230.3 - 246.1 um. Very large Artemia
cysts of the parthenogenetic population of Lake Akkikkol (China) (315.8 um) were
found (Ma, Wang, 2003).

In the laboratory of Artemia Reference Center, Ghent University, Belgium, using the
standard methods developed in this laboratory, some parameters of Artemia cysts of
the Aral Sea were studied in the first years of their detection in the saline Aral Sea. The
measured length of Aral Artemia nauplii at the Instarl stage after 24 hours was 0.490
mm on average (the result of measurements of 500 individuals from various
collections), and the diameter of hydrated decapsulated cysts averaged 0.247 mm
(1000 cysts of various collections were measured) (Abdurakhimova, Mustafayeva,
2009).

Our data are somewhat different from the data in previous years in the Aral Sea, for
example, cysts in collections near the southern coast have 198 - 297 (average 242.9)
microns.

Comparing the sizes of dormant and decapsulated Artemia cysts from different regions
of the planet, we can assume that the parthenogenetic Artemia of the Aral Sea
population belongs to the group with medium-sized cysts.

With regard to the processed material, we note that the main quality parameters of
cysts (size, hatchability, fatty acid composition) meet the requirements for primary
feed for shrimp and fish in aquaculture, and are close to commercially optimal (cysts
with a diameter of less than 250 microns are in greatest demand) ( Musaev et al., 2012)
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