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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 O/dm’ 4,0 3,2
Ammoniate mg/dm3 0,03 0,03
Nitrites mg/dm’ 0,088 0,006
Nitrates mg/dm’ 2,63 0,35
Phosphorus mg/dm® 0,01 0,004
Iron mg/dm’ 0,05 0,06
Rigidity of water mg-equiv./dm’ 5,6 5,4
Hydrocarbonates mg/dm’ 317 305
Sulfates mg/dm® 110 107
Chlorides mg/ dm® 26,9 21,3
Calcium mg/dm’ 59,3 56,9
Magnesium mg/dm3 32,5 31,1
Sodium mg/dm3 40,3 60
Potassium mg/dm’ 39
Mineralization mg/dm’ 590 580
Copper mg/dm’ 0,0087 1,5
Zinc mg/dm® 0,0057 55
Lead mg/dm’ 0,077 4,0

Number of the biogenicelementsinthewaterwasenoughforthe development of water plants.
The ammoniates were founded in number of 0,03-0,05 mg/dm’, 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/dm’,whatisthehighvalue for the natural water basins.
Numberofthecopper was 8,7 mcg/dm’® 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/dm’). Number of the
biogenicelementsinthewaterwasnon high. Thenitritesandthephosphorus were characterized of less values
on level of 0,004-0,006 mg/dm’. Theammoniatesandtheironwereanalogicalaccording to content in
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limits0,03 and 0,06 mg/dm’ respectively. Thenitrateswerefoundedinnumber 0,35 mg/dm’. 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./dm’ of calcium and magnesiumthe water ismoderatery hard with
common hardness 5,6 mg-equiv./dm’.

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.

Table 2 — Content of oxygen in the water of experimental ponds for the period 2008 — 2011"years,mg/dm?

Years of carrying out the researches, age group of russian sturgeon
Month Decade .
2008, 1+ 2009, 2+ 2010, 3+ 2011, 4+ middle value

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

May 111 7,1740,13 7,24+0,27 7,87+0,39 7,81+0,40 7,52+0,18

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

June I 8,52+0,27 8,84+0,26 7,86+0,28 7,97+0,34 8,30+0,23
il 8,38+0,19 9,42+0,23 8,89+0,31 8,76+0,29 8,86+0,22

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

July 11 9,67+0,21 9,53+0,22 9,76+0,22 9,71+0,24 9,67+0,05
11 10,45+0,27 10,68+0,19 9,69+0,24 9,74+0,26 10,14+40,25

I 10,14+0,22 9,97+0,18 10,80+0,34 10,28+0,29 10,30+0,18
August I 9,52+0,17 9,96+0,19 10,36+0,19 10,37+0,27 10,05+0,20
111 9,70+0,13 11,17+0,20 10,12+0,19 10,2740,25 10,32+0,31
I 10,28+0,25 10,90+0,19 11,09+0,19 10,83+0,21 10,78+0,17

September i 9,83+0,29 11,88+0,15 12,06+0,15 11,10+0,19 11,2240,51
111 10,03+0,21 11,26+0,21 11,46+0,21 10,27+0,16 10,76+0,36

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

October I 9,13+0,17 9,2840,16 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/dm’® (C, = 6,59%) (Illdecade of September - Ildecade of
October) — 3,60mg/dm’*(C, = 9,67%)(IIldecade of July - Idecade of August)) during the period “IIdecade
of May-Ildecade of September” (120 days, 60% of duration of the fish-breeding season (April — Ildecade
of Octobernmexana)) was identified.
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An equation of regression of the contentofoxygeninthewaterofexperimentalponds according to the
database of researches of 2008" yearhas the form (R* = 0,842480):

y = 6,56802 + 0,60025x — 0,02602x (1)

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

y = 6,19955 + 0,75047x — 0,03035x2 2)

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

y = 6,08852 + 0,72671x — 0,02789x 3)

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

y=6,19214 + 0,72174x — 0,03104x? “4)

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

y = 6,15378 + 0,72409x — 0,03000x> (5)

As a result of research was revealed afact thataccordingtotheparameterof content of
oxygeninthewaterofexperimentalpondstheperiodfavorableforthebreedingofrussiansturgeoninagesoftwo-
years, three-years, four-yearsandfOve-yearsis“lldecade of May — Ildecade of October” (150 days).
Minimal value ofthecontentofoxygeninthewaterofexperimentalponds(5,0 mg/dm®) was marked in
[IIdecade 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.

Table 3 — pH of water environment in the water of experimental ponds for the period 2008 — 2011™Myears

Years of carrying out the researches, age group of russian sturgeon
Month Decade
2008, 1+ 2009, 2+ 2010, 3+ 2011, 4+ middle value
I 7,90+0,16 7,87+0,09 8,17+0,03 8,09+0,04 8,01+0,07
May il 7,83+0,17 7,50+0,06 7,97+0,09 8,02+0,06 7,83+0,12
I 7,8310,12 7,53+0,15 7,60+0,10 7,81+0,09 7,69+0,08
June I 8,03+0,09 7,57+0,09 7,63+0,15 7,69+0,11 7,73+0,10
1 8,67+0,17 7,47+0,09 7,67+0,09 7,63+0,10 7,86+0,27
I 8,40+0,05 7,43+0,03 7,57+0,09 7,56+0,10 7,74+0,22
July I 8,18+0,08 7,43+0,09 7,63+0,09 7,54+0,11 7,70+0,17
11 8,60+0,13 7,30+0,06 7,50+0,06 7,49+0,07 7,72+0,30
I 8,07+0,15 7,30+0,06 7,40+0,06 7,42+0,07 7,55+0,18
August II 7,92+0,03 7,97+0,09 8,20+0,12 7,69+0,09 7,9540,10
I 8,67+0,11 8,03+0,09 8,17+0,07 7,91+0,06 8,20+0,17
I 8,30+0,14 7,90+0,06 8,17+0,09 8,01+0,06 8,10+0,09
September I 7,97+0,12 8,00+0,06 8,33+0,17 8,14+0,12 8,114+0,08
il 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
I 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 pHof 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 2008" yearhas the form (R* = 0,512910):

y =7,58882 + 0,19123x — 0,01189x? 6)

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

y =7,70323 + 0,06461x — 0,00578x> @)

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

y = 8,04159 + 0,11128x — 0,00885x> (8)

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

y = 8,21804 + 0,17047x — 0,01163x2 ©)

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

y = 7,88792 + 0,13440x — 0,00954x2 (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/dm’(Ildecade 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/dm’ (C, = 6,59%) (Illdecade of September - Ildecade of
October) — 3,60mg/dm’ (C, = 9,67%) (Illdecade of July - Idecade of August)) during the period “IIdecade
of May — Ildecade of September” (120 days, 60% of duration of the fish-breeding season (April —
IIdecade of Octoberaekana)) was identified.

3. TheminimalvalueofpHofwaterenvironmentofexperimentalpondsusedforthebreeding of russian
sturgeon in age from two-years to five-years, according to the database of observations during 4 years was
7,55 in I"decade of August, maximal value was8,20 in 1™ decade of August.

ThevalueofcoefficientofvariationbythepHofwaterenvironmentofexperimentalponds by researches of
perennial dynamicsofthisparameterwaslessthan 7,67%.

4. Authentic differences by pH of water environment of experimental ponds during the fish season
according to 4-year observations not found.
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'«Kazak GalbIK MapyalibUIbEbl FUIBIME 3epTTey HHCTHTYThy JKIIC, Anmarsl, Kasakcran,
AcTpaxaH MEMJIEKETTIK YHUBEpCHUTETI, AcTpaxaH, Peceit

OPBIC BEKIPECIH EKI )KA3JIBIK KE3EHIHEH BEC ’KA3/IbIK KE3EHI'E JIEMIH
OCIPY BAPBICBIHJIAFbI TOXIPUBEJIK TOFAHJIAPIATBI CY KO3JIEPIHIH
HETI3I'T XUMUSUIBIK KOPCETKILITEPI

Annoranus. Opbic OEKipeciH eKi kKa3/IbIK Ke3eHIHeH 0ec kKa3/IbIK Ke3eHIHEe JICiiH ocipy OaphIChIHIA TOFAHIap-
IeIH pH, cynarbl epireH oTTeri MoHAEpiHIH IMHAMUKAJIBIK ece0l kepceTinni. Taxipnbenik ToraHnapaa 3epTTeNreH cy
KOPCETKILITEPiHIH AMHAMUKAIBIK (akriepine cunarrama Oepinai. Cynbl opra OOMBIHIIA 3epTTENreH KOPCETKill-
TepIiH MHHAMAIBIBI KOHE MAaKCHUMaJbIbl MOHIEPi, OapibIK OaNbIK ecipy Ke3eHIHAE 3epTTelreH KOpCeTKIITepaiH
aybsITKy Kod(dumnueHTi, Oenrini O0ip ke3eHaepre cail O6ip TOyIiK KeJeMiHIe 3epTTENTreH KOPCETKIITEpIiH albpMa-
IIBUTBIKTaphl HAKTBUIAHABL. BallblK ecipy Ke3eHIepiHAe 3epTTelreH CyJbl OpTa MOHACPIHIH perpecCHsIIBIK TEeHIITr1
KepceTinni. MakanaHbIH TaKbIpbIObIHA Cail aJbIHFAH 3€pTTEY HOTIKENEepiHe KOPBITHIHIBI KAacalAbl JKOHE OCHI
HOTIDKENEp i Tasty LIeT eI FaJBIMAAPBIHBIH 3ePTTEYICPIMEH CANBICTRIPY XKYPTi3iiai.

Tyiiin ce3aep:Taxipubenik Toranaap, OaxbIKTapAsl TOFAaHIA ©cipy, Cylbl opTaHbIH pH KepceTkimTepi, Cymarsl
epireH OTTeri, CYJIbl OpTa KOPCETKIMITEPiHIH JUHAMHKACHI.

E. B. ®enopos’, H. C. Baapeiziosa', A. P. Jo3oBckuii’

'"TOO «Kazaxckwuit HAyYHO-UCCIIEOBATEILCKUI HHCTUTYT PHIOHOTO
xo3siicTBay, Anmarsl, Kazaxcras,
* ACTpaxaHCKHii TOCYIapCTBEHHBII yHUBEpCUTET AcTpaxaHb, Poccus

OCHOBHBIE XUMHWYECKHUE TAPAMETPBI BOJTHOM CPE/IbI
SKCIIEPUMEHTAJIBHBIX ITPYIOB ITPU BBIPAIMBAHUU PYCCKOI'O OCETPA
B BO3PACTE OT JIBYXJUIETOK O IIATHUJIETOK

AnHoTtanus. IlpeacraBnena nuHamMuKa 3HaueHUH pH BOTHON cpenbl MpyaoB, COAEpKaHHUS KHCIOPOAa B BOAE
OKCIIEPUMEHTAIILHBIX PHIOOBOHBIX NPYIOB, 3aHSITHIX T0J BBIPALIMBAHHE PYCCKOTO OCETpa B BO3PACTE OT JIBYXJIETOK
J0 IATUIICTOK, B YUCJIIOBOM HCIIOJIHCHUU. IIaHI)I OIIMCaHuA Ha6ﬂlOZ[aeM])lX q)aKTOB JUHAMHUKHU 3HAYCHUH N3y4aCMbIX
napaMmMeTpoB B BOJAC ISKCHECPHUMCHTAJILHBIX MPYHdOB. HpeﬂCTaBJ'IeH])I MHHHUMAJIBHBIE W MAKCHMAJIbHBIC 3HAUYCHUA
HCCIeIyeMbIX ITapaMeTpOB BOIHOI cpefibl, Kod(QUIIMEHTHI BapHaiy 3Ha4YeHUI 13yd4aeMbIX TapaMeTpOB B TEUCHHE
PBIOOBOTHOTO CE30HA, JOCTOBEPHOCTh PA3IMUYMK MEXTy 3HAUYCHUSIMH M3Y4aeMbIX IIapaMeTpOB B T€UEHHE CYTOK 3a
KOHKPETHbIE NEepHobl BpeMeHU. [loka3aHbl ypaBHEHHs PErpecCUd 3HAYEHMH UCCIEAYyEeMbIX NapaMeTpOB BOMHOU
Cpelpbl, HCCIeNYEeMbIX Ha TPOTSHKEHUH PHIOOBOTHOTO Ce30HA. J[aHBI BRIBOIBI, B KOTOPHIX MPEACTABICHH OCHOBHBIC
pe3yNbTaTel PaboOTHl IO TEMAaTHUKE MAHHOM CTaThH, CPaBHEHHE MOIYYCHHBIX PE3YIbTaTOB C aHAIIOTHYHBIMU, PEKO-
MEH/IYEMBIMH YYCHBIMH OJIVKHETO 3apYOeKbsL.

Ki1roueBble cj10Ba: SKCIIEpPUMEHTANBHBIE MPYABI, IPYI0BOE BEIpamInMBaHue priObl, pH BogHOHN cpembl, comep-
YKaHWE KUCIIOpOa B BOJE, AMHAMHKA [TapaMEeTPOB BOAHOM CPEIBI.
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