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This article presents information about water analysis of a fish farm in Zharkent 
area in Almaty region for cultivation suitability, maintenance and reproduction of 
sturgeon fish types. Hydrochemical indications of water can be used to determine 
the suitability of water for the sturgeon species cultivation and their maintenance 
in artificial populations. 
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INTRODUCTION 
 
According to statistical information, commercial fishery in 
the coming years will overtake fishing world over. 
Outstripping other sectors of agriculture, growth in this 
area of fish farming is about 6-7% per year and this is 
despite stagnation in the world economy with the ongoing 
economic crises. Kazakhstan has a rich fishery water fund 
and suitable conditions for intensive development of fish 
farming. The main directions of state policy formations in 
the field of sustainable fisheries development in 
Kazakhstan for the period up to 2015 are defined in the 
Concept of Development of Fisheries in the Republic of 
Kazakhstan for the period 2007-2015. The main aim and 
objective are preservation, reproduction and rational use of 
fish and other aquatic biological resources such as fishery 
water bodies, development of fishing and fish processing 
industry, commercial fish farming by utilizing the latest 
methods and modern technologies in the fishery industry. 
Due to the prospective population increase in the Republic 
and the recommended norms in science (14.6 kg per 
person), to address the population’s needs in fish and fish 
products requires an increase the volume of catch, 
commercial fish cultivation and fish imports of 272,000 
tons per year. 

The purpose of this research is to develop the scientific 
and methodological bases for the technology of obtaining 
seed  and  commercial  breeding  of  valuable  fish species in 

the conditions of fish farms in the Almaty region.  
 
 
METHODOLOGY 
 
The fish species used for this study are valuable commercial 
fish species (Russian sturgeon Acipenser gueldenstaedtii, 
Acipenser baerii Brandt, Acipenser stellatus Pallas, Polyodon 
spathula Walbaum). The area of study was in Limited 
partnership (LP) "Irada salmon", Panfilov District of Almaty 
region. 

Water samples were taken in May and June of 2013 and 
2014. Water selection, further analysis of the chemical 
structure of selected samples was carried out in the 
laboratory assessment of water quality at the Kazakhstan-
Japan Innovation Center, Kazakh National Agrarian 
University. The laboratory is equipped by modern research 
instruments and equipment, including: atomic-absorption 
spectrometer NOVA 350 (Japan) spectrophotometer 
SPEKOL 1300 (Germany). 

Determination of physical and chemical parameters of 
water was carried out by the following methods: nitrate 
content determination based on reaction between nitrate 
and fenoldisulfon acid to form nitro phenol which forms a 
yellow alkali compound. Sensitivity of this method is 0.1 
mg/dm3  of   nitrate  nitrogen. The  determination of   water  
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Figure 1. Fish breeding zones of Kazakhstan. 
Source: Fisheries-technological standarts(2005) 

 
 
 
hardness was carried out by complexometric titration of 
calcium and magnesium with an aqueous solution of EDTA 
disodium salt at pH value of 10. Ethylenediaminetetraacetic 
acid, C10H16N2O8, is an aminocarboxylic acid with six 
functional groups that participates in complex reactions. 
The method determines the chloride ion concentration of a 
solution by titration with silver nitrate. As the silver nitrate 
solution is slowly added, silver chloride precipitate forms. 
The end point of the titration occurs when all the chloride 
ions are precipitated after which additional silver ions react 
with the chromate ions of the indicator, potassium 
chromate, to form a reddish-brown precipitate of silver 
chromate. 

The method for determination of mass concentration and 
alkalinity of carbonates and bicarbonates of chloride ions 
was carried out by titration in water solution with sulfuric 
acid and hydrogen carbonate ions. Water samples were 
treated with excess barium chloride to precipitate sulfate 
ions, BaSO4. The precipitated barium ions are then titrated 
with EDTA. The method of determination of calcium and 
magnesium in the aqueous extract was defined in the same 
sample by titration of calcium ions at pH values of 12.5-13 
and magnesium ions at a pH of about 10 using an acid 
chromium      complex      metric      dark      blue       indicator 

(Nikolskyi, 1980; Lyagina, 1984; Kashulin, 2000). 
 
 
RESULTS AND DISCUSSION  
 
Growing fish in ponds and other open water bodies is 
largely based on climatic factors. The Republic of 
Kazakhstan has 6 fish farming zones (Nikolskyi, 1980). This 
research was carried out in the 6th fish farming zone (Figure 
1). Considering the zones/locations, certain type of fish can 
be reared depending on water temperature. The optimum 
temperature for growing fish in this region is 17-26°C. 

Temperature is one of the most important factors 
considered in fish culture. When choosing a location, except 
for temperature, other factors considered are indicators of 
oxygen regime, CO2 mineralization active reaction, potential 
sources of water pollution, salt content of various metals, 
biomass of food organisms as well as other factors 
(Nikolskyi, 1980; Lyagina, 1984; Kashulin, 2000). 

Analysis of published data shows that the most obvious 
consequence of changing habitation conditions on fish is 
changes in growth rate of individuals (Kashulin et al., 1999; 
Nikanorov and Zhulidov, 1991). 

Water samples were taken in July 2014 from the lakes of: 
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Table 1. Contents of chemical compounds in individual reservoir (May to June, 2013). 
 

Reservoir 

Chemical compound content (mg/l) 

рН 
Total 

hardness 
(mg/dm3) 

 

Dry residue, 

(mg/dm3) 

 C
h

lo
ri

d
e

 

S
u

lf
a

te
 

C
a

rb
o

n
a

te
 

Tyshkan lake 70.91 100.86 158.6 6.9 2.2 498 

Besagash groundwater 70.91 100.86 158.6 7.0 1.8 551 

Sarybel source 70.91 86.46 390.1 7.0 4.0 545 

Ucharal-Karp 134.7 105.6 231.8 7.0 2.4 525 

Zharkent-1 70.9 72.0 292.8 7.2 2.0 522 

Zharkent-2 78.0 120.0 329.5 6.9 3.0 482 

Main Ucharal 56.72 91.26 219.7 7.0 1.6 472 

Sidelong Ucharal 70.91 124.8 219.7 6.9 4.4 582 

Ucharal trout 63.82 100.86 341.7 7.2 1.4 475 

 
 
 
Shoshkaly, Zhazylbekov, Kolesnikov, Zhasylkol and 
Abzhanov at the Kazakh Research Institute of Fisheries. The 
results show that the transparency of the water was 0.1 m 
at 2.4 m depth. At the time of the survey, the Shoshkaly 
lake’s water temperature was 27.8°C at a pH of 8.7, 
dissolved oxygen content 8.3 mg/dm3 and no carbon 
dioxide. The value of organic substances by permanganate 
oxidation was 10.3 mgO/dm3. Biogenic compounds were 
reported to exceed the exposure limits for phosphate by 4.8 
times, and their concentration did not exceed the maximum 
permissible concentration (MPC). Water mineralization 
level was 738 mg/dm3. According to the classification of 
Lake Shoshkaly, it belongs to the hydrocarbonate class of 
the calcium group. Hydrophysical and hydrochemical 
parameters conform to the requirements of fishery ponds, 
but the chemical composition of this reservoir could change 
at different times, depending on the climatic conditions 
(Kazakh Research institute of Fisheries, 2014). 

Analysis of water samples from the whitebait pond 
center, at the laboratory of the Western Kazakhstan 
Agrarian Technical University, Zhangir Khan showed that 
the pH of the water was 8.04 which conform to the 
requirements for fish farming. The value of organic 
substances by permanganate oxidation was 9.2 mgO/ dm3, 
nitrate content of 1.4 mg/dm3; nitrite 0.040 mg/dm3 and; 
total water hardness of 4.8 mg-eq/dm3 (ZKATU, 2013). 

Similar studies of individual water reservoirs in Akmola 
region were carried out. Water samples were taken in May 
and June 2013 in the Kenzhegaly, Zhaltyrkol, Aschikol, 
Kumkol and pond Anshi-M Lakes. The results showed that 
all of the physical and chemical parameters of water in the 
reservoirs are favorable for the growth and development of 
fish fauna. The level of dissolved gases varies with 
temperature. When the water temperature in Lake 
Zhaltyrkol was 20°C, 8.8 mg/l O2 content, CO2 content 

increased to 8.5 mg/l and pH 8.53 within the permissible 
limits. However, with water temperature increasing to 
23°C, O2 content is reduced to 8.4 mg/l, CO2 increased to 9.2 
mg/l and pH (8.48) remained within acceptable limits. Also 
studied was the chemical structure of water in individual 
water reservoirs. Sulphate content in Lake Zhaltyrkol was 
190 mg/l, significantly higher than the chloride content of 
130 mg/l; nitrate content was 4.20 mg/l and nitrite content 
of 0.002 mg/l. The chloride content of the first sample 
(May-June) compared to the second sample (August-
September) increased slightly; the same trend was noted as 
well in other indicators. Based on the results of the 
research, it should be noted that the hydrochemical 
structure of the water reservoirs are suitable for fish 
breeding (Agrotechnical University of Seyfullina, 2013). 

Individual water reservoirs in Zharkent area in Almaty 
region were also studied with water samples collected in 
May and June 2013. Studies have shown the following 
coefficients for 3 physico-chemical parameters in the 
studied reservoirs water to be: pH – 6.9-7.2, total hardness 
and1.4 - 4 mg-eq/dm3. These rates were significantly lower 
than those in the Akmola region and in the laboratory 
center of West-Kazakhstan Agrarian Technical University, 
Zhangir Khan. At the same time, indicators of 
hydrochemical regime in reservoirs of the Zharkent area in 
Almaty region corresponded to similar studies by the 
Kazakh Research Institute of Fisheries and confirm the 
suitability of the ponds for growing and maintaining 
artificial populations of sturgeon species.  

To study the hydrochemical regime of water bodies 
carried out over 2 years (2013, 2014), the chemical 
structure of water in individual water reservoir are shown 
in Table 1.  Table 2 shows the contents of the main ions and 
the amount of ions in each pond investigated in May 
2013.The results showed that the physical structure of nine  
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Table 2.  The content of major ions and mineralization of water (mg/dm3). 
 

Sample area 
Ions  

Ca2+ Mg2+ Na++K+ HCO3- SO42- CI- Total amount of ions 

Tyshkan lake 28.1 9.7 183.9 158.6 100.9 70.9 552 

Besagash 
groundwater 

24.1 7.3 137.9 158.6 100.9 70.9 
500 

Sarybelsource 48.1 19.4 114.9 390.1 86.5 70.9 730 

Ucharal-Karp 32.1 9.7 91.9 231.8 105.6 134.7 606 

Zharkent-1 28.1 7.3 183.9 292.8 72.0 70.9 655 

Zharkent-2 40.1 12.1 45.9 329.5 120.0 78.0 626 

Main Ucharal 20.1 7.3 160.9 219.7 91.3 56.7 556 

Sidelong Ucharal 52.1 21.8 183.9 219.7 124.8 70.9 673 

Ucharal trout 20.1 4.9 89.2 341.7 100.9 63.8 621 

 
 

Table 3.  Information on the hydrochemical regime of individual reservoirs (May-June 2014). 

 

Sampling area 
Ions (mg/dm3) 

рН Chloride Carbonate Sulfate Nitrate Nitrite Stiffness overall 

Pond№1 6.6 85.09 329.5 86.46 0.8 0.22 2.8 

Pond №2 3.8 92.18 615.0 105.6 1.2 0.01 3.8 

Pond №3 6.6 120.5 610.2 72.5 0.7 сл. 4.8 

Pond №4 6.6 78.0 329.5 120.0 1.2 0.02 2.8 

Water fishey value 6.5-8.5 - - - 40.0 0.08 not  regulated 
 

 
Table 4.  The contents of the main ions and mineralization of water (mg/dm3) 

 

Sampling area Ca2+ Mg2+ Na++K+ HCO3- SO42- CI- Amount of ions 

Pond №1 40.1 9.7 114.9 299.5 86.5 85.1 636 

Pond №2 60.1 9.7 91.9 615.0 105.6 92.2 975 

Pond №3 68.1 1.4 193.9 610.2 72.5 120.5 1067 

Pond №4 36.1 12.1 46.0 329.5 120 78.0 622 
 

 
 
investigated water reservoirs and sources were clear, 
transparent, odorless and tasteless with no pollution. Due 
to the differences in the chemical composition of water 
from different sources, heavy metal content is not observed. 

Mineralization of water sources and reservoirs studied 
ranged from 500 mg/dm3 (groundwater, Besagash) to 730 
mg/dm3 (spring, Uch. Sarybel). According to the ion 
composition, waters of this Lake belong to hydrocarbonate 
class of the calcium group. Hydrophysical and 
hydrochemical parameters are within the acceptable 
limitations for fish pond-culture.  

Studies of the hydrochemical regime of individual 
reservoirs, conducted in 2014 (the second year of the 
experiment) are shown in Table 3. In the investigated water 
reservoirs, chloride content, compared with carbonates and 
sulfates contents was much lower. 

Table 4 shows the contents of the main ions and the 
amount of ions in each pond investigated in May 2014. In 

the studied reservoirs, carbonate values were highest 
followed by sulfates and chlorides, respectively. Water of 
moderate stringent reservoirs investigated  showed pH-
neutral, no heavy metals Pb, Zn, Cu, Mn and absence of Iron 
and aluminum salts. 

According to the chemical composition, water from 
different sources are different dominated by carbonate 
composition. All studied waters were neutral with the 
absence of heavy metals. Mineralization of water sources 
and reservoirs studied ranged from 622 mg/dm3 to 1067 
mg/dm3. Hydrophysical and hydrochemical parameters 
were within the acceptable limits for fish culture in ponds. 
 
 
Conclusions 
 
According to the ion composition, waters of the study area 
belong    to   hydrocarbonate   class   of   the   calcium  group.  



 
 
 
 
Hydrophysical and hydrochemical parameters of the 
aquatic environment of the investigated reservoirs and 
sources comply with the requirements for fishery ponds. 
Indicators of hydrochemical regime in reservoirs of the 
Zharkent area in Almaty region confirm the suitability of 
the ponds for growing and maintaining artificial 
populations of sturgeon species.  
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