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THEMAIN CHEMICAL PARAMETERS OF WATER HABITAT  
BY BREEDING OF THE RUSSIAN STURGEON  
IN AGE FROM TWO-YEARS TO FIVE-YEARS  

IN ALMATY REGION PONDS OF KAZAKHSTAN 
 

Abstract. The dynamic of values of pH of the aquatic environment of ponds and the oxygen content in the 
water of experimental fish pondsare presented in numerical execution. Descriptions of observable facts of pH dyna-
mic values of the aquatic environment of ponds are given. The minimal and maximal values of studied parameters of 
water habitat, coefficients of variation of values of studied parameters of water habitat during the fish-breeding 
season, authenticity of differences between the values of studied parameters of water habitat during one day for the 
concrete periods of time are presented. The equations of regression of studied parameters of water habitat during the 
fish-breeding season are shown. The conclusions in which all the results of work according to the theme of this ar-
ticle are given. The results of comparison of database with the analogical recommendations from foreign researches 
are presented. 

Keywords: experimental ponds, fish-breeding in ponds, pH of water habitat, number of oxygen in water, 
dynamic of parameters of water habitat. 

 
Introduction. In the period between 2008 - 2011 LLP "Kazakh Research Institute of Fisheries" 

conducted large-scale research on the development of biotechnical methods of commercial sturgeon 
farming in relation to the modern conditions of the Republic of Kazakhstan, in particular, the cultivation 
of large fish stock of sturgeon fish and their hybrids in the adapted ponds of carp fish farms, water 
supplied by mountain rivers, in conditions of fish farms of Almaty region.A Russian sturgeon is 
recognized as the most perspective object of sturgeons-breeding from the domestic sturgeon species. 

Compliance of values of the parameters by aquatic habitats of fishes normative is a prerequisite in 
order to recommend those or others biotechnical methods of growing fish in specific conditions.  

Studies of the aquatic environment are an integral part of researches of fishery.  
The purpose of the researches is to track the dynamics of the main chemical indicators of aquatic 

environment of the Russian sturgeon with age from two-years to five-years (pH of the aquatic 
environment, oxygen content in the water of fish ponds supplied by water of mountain rivers) in fish-
breeding farms in Almaty region. 

Material and methods. There searches were heldin the fish-breeding farm of Almaty region of 
Kazakhstan.The ponds adapted for breeding the russian sturgeon in ages of two-years, three-years, four-
years and five-years were used as an experimental (figure). 

Sources of water supplyboth for all the pond farm and the experimental part of pond farm where the 
works were carried out were the mountain rivers Lavar and Bala-Teskensu flowing through the territory 
of Enbekshi-Kazakh district of Almaty region. The database of quality of water by the water supply which 
was the head pond of the farm supplied by the water of named rivers are presented in table 1. 

According to the databaseoftheresearchesthewaterfromwatersupplyof the “Chilik ponds farm” in 
June according to the parameter of pH which was 7,40 was neutral, number of organic substances was 
non-high. 
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The experimental pond in the experimental part by “Kazakh scientific and research institute of fishery” LLP 
 

Table 1 – Hydrochemical and toxicological parameters of water from water supply of the “Chilik ponds farm” 
 

Parameters Unit of measure 
Values 

in June in September 

pH – 7,40 7,56 

Permanganate oxidability mg О/dm3 4,0 3,2 

Ammoniate mg/dm3 0,03 0,03 

Nitrites mg/dm3 0,088 0,006 

Nitrates mg/dm3 2,63 0,35 

Phosphorus mg/dm3 0,01 0,004 

Iron mg/dm3 0,05 0,06 

Rigidity of water mg-equiv./dm3 5,6 5,4 

Hydrocarbonates mg/dm3 317 305 

Sulfates mg/dm3 110 107 

Chlorides mg/dm3 26,9 21,3 

Calcium mg/dm3 59,3 56,9 

Magnesium mg/dm3 32,5 31,1 

Sodium mg/dm3 40,3 60 

Potassium mg/dm3 3,9  

Mineralization mg/dm3 590 580 

Copper mg/dm3 0,0087 1,5 

Zinc mg/dm3 0,0057 5,5 

Lead mg/dm3 0,077 4,0 

 
Number of the biogenicelementsinthewaterwasenoughforthe development of water plants.             

The ammoniates were founded in number of 0,03-0,05 mg/dm3, mineral phosphorus – in number of           
0,010 mg/dm3. Concentrationofnitriteswas 0,088mg/dm3, what is more than the limited concentration                 
1,1 times. Thenitrateswereinnumberof 2,63 mg/dm3,whatisthehighvalue for the natural water basins. 
Numberofthecopper was 8,7 mcg/dm3 what is more that the limited concentration 8,7 times. Cadmium 
was no founded in the water. Concentrationofthezincandtheleadwere less than the limited concentration. 

Accordingtothedatabaseoftheresearchesthewaterfromwatersupplyof the “Chilik ponds farm” in 
September according to the parameter of pH which was 7,56 was neutral. Contentofcarbondioxidein 
period of researches was on the level of limited concentration (44 mg/dm3). Number of the 
biogenicelementsinthewaterwasnon high. Thenitritesandthephosphorus were characterized of less values 
on level of 0,004-0,006 mg/dm3. Theammoniatesandtheironwereanalogicalaccording to content in 



ISSN 2224-5308                                                                                             Series of biological and medical.  1. 2019 
 

 
71 

limits0,03 and 0,06 mg/dm3 respectively. Thenitrateswerefoundedinnumber 0,35 mg/dm3. The copper was 
foundedinlimits of 1,5 of limited concentration, zinc in limits of 5,5 mg/dm3, leadin limits of 4,0 mg/dm3. 
That is less than limited concentration. Cadmiumwasnofoundedinthewater. 

Accordingtotheions, according to classification by O.A. Alyokin this water is related to 
hydrocarbonate class, groupofcalcium, II type. Accordingtothetechnical properties which are 
characterized of summa of mg-equiv./dm3 of calcium and magnesiumthe water ismoderatery hard with 
common hardness 5,6 mg-equiv./dm3. 

So, the water from water supply of the “Chilik ponds farm” in summer and autumn period propertied 
to the regulatory requirements which are presented to fishery reservoirs. This water is fresh, middle hard, 
with low content of organic substances and nutrients, with neutral reaction of water, relatively weakly 
contaminated with heavy metals. 

The database show that with such indicators the quality of water from the water of Chilik ponds farm 
supply channel is likely to have a low bio-mass of food organisms. The water quality of the well complied 
with the requirements for fisheries purposes[1]. 

ThematerialbycarryingouttheresearchesaccordingtothethemeofthisarticlewerethevaluespHofwater 
environment, content of the oxygeh of water by experimental ponds using for two-years, three-years, four-
years and five-years of the russian sturgeon.  

Gotdatabasewasprocessedbythemethodsofbiological statistic [2]. 
The results and discussion of them. Thefeatures of dynamic of the parameters of hydrology and 

hydro chemical parameters in basins with one-years of russian sturgeon were studied earlier [3]. 
The values ofcontentofoxygeninthewaterofexperimentalpondsfor4 years of carrying out of researches 

(2008 – 2011) by breeding the different groups of russian sturgeon are presented in table 2. 
 

Тable 2 – Content of oxygen in the water of experimental ponds for the period 2008 – 2011thyears,mg/dm3 
 

Month Decade 
Years of carrying out the researches, age group of russian sturgeon 

2008, 1+ 2009, 2+ 2010, 3+ 2011, 4+ middle value 

May 
II 7,57+0,15 7,66+0,23 7,35+0,41 6,71+0,28 7,32+0,21 

III 7,17+0,13 7,24+0,27 7,87+0,39 7,81+0,40 7,52+0,18 

June 

I 8,44+0,23 7,59+0,29 7,45+0,25 7,49+0,31 7,74+0,23 

II 8,52+0,27 8,84+0,26 7,86+0,28 7,97+0,34 8,30+0,23 

III 8,38+0,19 9,42+0,23 8,89+0,31 8,76+0,29 8,86+0,22 

July 

I 8,87+0,14 9,52+0,20 9,57+0,28 9,65+0,27 9,40+0,18 

II 9,67+0,21 9,53+0,22 9,76+0,22 9,71+0,24 9,67+0,05 

III 10,45+0,27 10,68+0,19 9,69+0,24 9,74+0,26 10,14+0,25 

August 

I 10,14+0,22 9,97+0,18 10,80+0,34 10,28+0,29 10,30+0,18 

II 9,52+0,17 9,96+0,19 10,36+0,19 10,37+0,27 10,05+0,20 

III 9,70+0,13 11,17+0,20 10,12+0,19 10,27+0,25 10,32+0,31 

September 

I 10,28+0,25 10,90+0,19 11,09+0,19 10,83+0,21 10,78+0,17 

II 9,83+0,29 11,88+0,15 12,06+0,15 11,10+0,19 11,22+0,51 

III 10,03+0,21 11,26+0,21 11,46+0,21 10,27+0,16 10,76+0,36 

October 
I 10,09+0,19 10,95+0,18 10,81+0,14 9,59+0,15 10,36+0,32 

II 9,13+0,17 9,28+0,16 9,39+0,12 9,48+0,11 9,32+0,08 

 
Valueofthecoefficientofvariationbycontentofoxygeninthewaterofexperimentalpondsbyresearchesofper

ennialdynamicsofthisparameterwasless than 9,04%. 
The significant differences (p<0,001) of valuesofoxygeninthewater of experimental ponds 

gotinthemorningandintheevening (1,79 mg/dm3 (Сv = 6,59%) (IIIdecade of September - IIdecade of 
October) – 3,60mg/dm3(Сv = 9,67%)(IIIdecade of July - Idecade of August)) during the period “IIdecade 
of May–IIdecade of September” (120 days, 60% of duration of the fish-breeding season (April – IIdecade 
of Octoberдекада)) was identified. 
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An equation of regression of the contentofoxygeninthewaterofexperimentalponds according to the 
database of researches of 2008th yearhas the form (R2 = 0,842480): 

у ൌ 6,56802 ൅ 0,60025х െ 0,02602хଶ                                                  (1) 

An equation of regression of thecontentofoxygeninthewaterofexperimentalponds according to the 
database of researches of 2009th yearhas the form (R2 = 0,821980): 

у ൌ 6,19955 ൅ 0,75047х െ 0,03035хଶ                                                  (2) 

An equation of regression of thecontentofoxygeninthewaterofexperimentalponds according to the 
database of researches of 2010th yearhas the form (R2 = 0,824210): 

у ൌ 6,08852 ൅ 0,72671х െ 0,02789хଶ                                                   (3) 

An equation of regression of thecontentofoxygeninthewaterofexperimentalponds according to the 
database of researches of 2011th yearhas the form (R2 = 0,895610): 

у ൌ 6,19214 ൅ 0,72174х െ 0,03104хଶ                                                   (4) 

Based on the kept resultsthemiddle equation of regression of 
thecontentofoxygeninthewaterofexperimentalponds was got (R2 = 0,84607): 

у ൌ 6,15378 ൅ 0,72409х െ 0,03000хଶ                                                  (5) 

As a result of research was revealed afact thataccordingtotheparameterof content of 
oxygeninthewaterofexperimentalpondstheperiodfavorableforthebreedingofrussiansturgeoninagesoftwo-
years, three-years, four-yearsandf0ve-yearsis“IIdecade of May – IIdecade of October” (150 days). 
Minimal value ofthecontentofoxygeninthewaterofexperimentalponds(5,0 mg/dm3) was marked in 
IIIdecade of May – Idecade of June later 15 – 30 days afterapplying the organic fertilizerson a dry bed, 
followed after 2 days flooding the ponds. 

Generally according to the researches during 4 years the values of parameter of content of oxygen in 
the waterofexperimentalpondswere like the base of valuesrecommended by Russian scientists [4-22]. 

The values ofpH of water environment inthewaterofexperimentalpondsfor 4 years of carrying out of 
researches (2008 – 2011) by breeding the different groups of russian sturgeon are presented in table 3. 

 

Тable 3 – pH of water environment in the water of experimental ponds for the period 2008 – 2011thyears 
 

Month Decade 
Years of carrying out the researches, age group of russian sturgeon 

2008, 1+ 2009, 2+ 2010, 3+ 2011, 4+ middle value 

May 
II 7,90+0,16 7,87+0,09 8,17+0,03 8,09+0,04 8,01+0,07 

III 7,83+0,17 7,50+0,06 7,97+0,09 8,02+0,06 7,83+0,12 

June 

I 7,83+0,12 7,53+0,15 7,60+0,10 7,81+0,09 7,69+0,08 

II 8,03+0,09 7,57+0,09 7,63+0,15 7,69+0,11 7,73+0,10 

III 8,67+0,17 7,47+0,09 7,67+0,09 7,63+0,10 7,86+0,27 

July 

I 8,40+0,05 7,43+0,03 7,57+0,09 7,56+0,10 7,74+0,22 

II 8,18+0,08 7,43+0,09 7,63+0,09 7,54+0,11 7,70+0,17 

III 8,60+0,13 7,30+0,06 7,50+0,06 7,49+0,07 7,72+0,30 

August 

I 8,07+0,15 7,30+0,06 7,40+0,06 7,42+0,07 7,55+0,18 

II 7,92+0,03 7,97+0,09 8,20+0,12 7,69+0,09 7,95+0,10 

III 8,67+0,11 8,03+0,09 8,17+0,07 7,91+0,06 8,20+0,17 

September 

I 8,30+0,14 7,90+0,06 8,17+0,09 8,01+0,06 8,10+0,09 

II 7,97+0,12 8,00+0,06 8,33+0,17 8,14+0,12 8,11+0,08 

III 7,85+0,12 7,87+0,09 8,23+0,12 8,21+0,11 8,04+0,10 

October 
I 7,78+0,15 7,96+0,06 8,25+0,11 8,24+0,12 8,06+0,11 

II 7,64+0,09 7,98+0,09 8,28+0,14 8,25+0,14 8,04+0,15 
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ThevalueofcoefficientofvariationbythepHofwaterenvironmentofexperimentalponds by researches of 
perennialdynamicsofthisparameterwaslessthan 7,67%.Authentic differences by рНof water environment 
of experimental ponds during the fish season according to 4-year observationsnot found. 

An equation of regression of thepHofwaterenvironment ofexperimentalponds according to the 
database of researches of 2008th yearhas the form (R2 = 0,512910): 

у ൌ 7,58882 ൅ 0,19123х െ 0,01189хଶ                                                 (6) 

An equation of regression of thepHofwaterenvironment ofexperimentalponds according to the 
database of researches of 2009th yearhas the form (R2 = 0,513890): 

у ൌ 7,70323 ൅ 0,06461х െ 0,00578хଶ                                                 (7) 

An equation of regression of thepHofwaterenvironment ofexperimentalponds according to the 
database of researches of 2010th yearhas the form (R2 = 0,578960): 

у ൌ 8,04159 ൅ 0,11128х െ 0,00885хଶ                                                  (8) 

An equation of regression of thepHofwaterenvironment ofexperimentalponds according to the 
database of researches of 2011th yearhas the form (R2 = 0,827960): 

у ൌ 8,21804 ൅ 0,17047х െ 0,01163хଶ                                                  (9) 

Based on the kept resultsthemiddle equation of regression of thepHofwaterenvironment 
ofexperimentalponds was got (R2 = 0,608430): 

у ൌ 7,88792 ൅ 0,13440х െ 0,00954хଶ                                                (10) 

There was no clear difference in pH of water environment of experimental ponds between the years 
of research and by the breeding of various size groups of Russian sturgeon. 

Generallyaccordingtotheresearchesduring 4 yearsbetween thevaluesofparameterof pH of water envi-
ronment of experimental ponds were like the base of values recommended by Russian scientists [4-22]. 

Conclusions. 
1. The minimal value of the content of oxygeninmorninghoursinthewaterofexperimentalpondsused 

for the breeding of the russiansturgeonwhichareinagesfromtwo-yearstofive-yearsaccordingtoresultsof 4-
year observations was7,32 mg/dm3(IIdecade of May), maximal value was 11,22 (III decade of October). 
Valueofthecoefficientofvariationbycontentofoxygeninthewaterofexperimentalpondsbyresearchesofperenni
aldynamicsofthisparameterwasless than 9,04%. 

2. The significant differences (p<0,001) of values of oxygenin the water of experimental ponds 
gotinthemorningand in the evening (1,79 mg/dm3 (Сv = 6,59%) (IIIdecade of September - IIdecade of 
October) – 3,60mg/dm3 (Сv = 9,67%) (IIIdecade of July - Idecade of August)) during the period “IIdecade 
of May – IIdecade of September” (120 days, 60% of duration of the fish-breeding season (April – 
IIdecade of Octoberдекада)) was identified. 

3. TheminimalvalueofрНofwaterenvironmentofexperimentalpondsusedforthebreeding of russian 
sturgeon in age from two-years to five-years, according to the database of observations during 4 years was 
7,55 in Ithdecade of August, maximal value was8,20 in IIIth decade of August.  

ThevalueofcoefficientofvariationbythepHofwaterenvironmentofexperimentalponds by researches of 
perennial dynamicsofthisparameterwaslessthan 7,67%.  

4. Authentic differences by рН of water environment of experimental ponds during the fish season 
according to 4-year observations not found. 
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ОРЫС БЕКІРЕСІН ЕКІ ЖАЗДЫҚ КЕЗЕҢІНЕН БЕС ЖАЗДЫҚ КЕЗЕҢГЕ ДЕЙІН  
ӨСІРУ БАРЫСЫНДАҒЫ ТƏЖІРИБЕЛІК ТОҒАНДАРДАҒЫ СУ КӨЗДЕРІНІҢ  

НЕГІЗГІ ХИМИЯЛЫҚ КӨРСЕТКІШТЕРІ  
 

Аннотация. Орыс бекіресін екі жаздық кезеңінен бес жаздық кезеңіне дейін өсіру барысында тоғандар-
дың рН, судағы еріген оттегі мəндерінің динамикалық есебі көрсетілді. Тəжірибелік тоғандарда зерттелген су 
көрсеткіштерінің динамикалық фактілеріне сипаттама берілді. Сулы орта бойынша зерттелген көрсеткіш-
тердің минимальды жəне максимальды мəндері, барлық балық өсіру кезеңінде зерттелген көрсеткіштердің 
ауытқу коэффициенті, белгілі бір кезеңдерге сай бір тəулік көлемінде зерттелген көрсеткіштердің айырма-
шылықтары нақтыланды. Балық өсіру кезеңдерінде зерттелген сулы орта мəндерінің регрессиялық теңдігі 
көрсетілді. Мақаланың тақырыбына сай алынған зерттеу нəтижелеріне қорытынды жасалды жəне осы 
нəтижелерді таяу шет ел ғалымдарының зерттеулерімен салыстыру жүргізілді.  

Түйін сөздер:тəжірибелік тоғандар, балықтарды тоғанда өсіру, сулы ортаның рН көрсеткіштері, судағы 
еріген оттегі, сулы орта көрсеткіштерінің динамикасы.  
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ОСНОВНЫЕ ХИМИЧЕСКИЕ ПАРАМЕТРЫ ВОДНОЙ СРЕДЫ  
ЭКСПЕРИМЕНТАЛЬНЫХ ПРУДОВ ПРИ ВЫРАЩИВАНИИ РУССКОГО ОСЕТРА  

В ВОЗРАСТЕ ОТ ДВУХЛЕТОК ДО ПЯТИЛЕТОК 
 

Аннотация. Представлена динамика значений рН водной среды прудов, содержания кислорода в воде 
экспериментальных рыбоводных прудов, занятых под выращивание русского осетра в возрасте от двухлеток 
до пятилеток, в числовом исполнении. Даны описания наблюдаемых фактов динамики значений изучаемых 
параметров в воде экспериментальных прудов. Представлены минимальные и максимальные значения 
исследуемых параметров водной среды, коэффициенты вариации значений изучаемых параметров в течение 
рыбоводного сезона, достоверность различий между значениями изучаемых параметров в течение суток за 
конкретные периоды времени. Показаны уравнения регрессии значений исследуемых параметров водной 
среды, исследуемых на протяжении рыбоводного сезона. Даны выводы, в которых представлены основные 
результаты работы по тематике данной статьи, сравнение полученных результатов с аналогичными, реко-
мендуемыми учеными ближнего зарубежья. 

Ключевые слова: экспериментальные пруды, прудовое выращивание рыбы, рН водной среды, содер-
жание кислорода в воде, динамика параметров водной среды.  
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