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K¥C ®ABPUKACBIHBIH JIAC AFBIH/JBI CYJIAPBIH CYIA OCETIH OCIMAIKTEPMEH
BUOJIOT'MAJIBIK J)KYUEAE TA3APTY

Ochl Makanana Kyc ¢GaOpHKaChIHBIH OHJIPIC ayMarblHAH IIBIFATBIH JIAaC aFbIHABI CYIBIH
Mocesieci KapacTeipbuirad. Kyc ¢aOpukacblHaH HIBIKKAH KaJABIKTapAa OpraHOMHHEPaIbIK
KOMITOHEHTTIH KOCHaJaphbl KOINTITIMEH epeKIiesieHe1i. Jlac aFbIiHabI Cyabl Ta3apTyaa THIMAUTITIH
KOeTepMeTeyl YIIiH, CyJla ©CeTIH OCIMIIKTEpMEH OHOIOTHSUIIBIK TOFAHAbl KOJJAHYbIH KeJeIIeri
30p OOJIBINT TaOBLIA B,

Bolussayeva K.M., Bekbossynova A.B.

HIGHER WATER PLANTS IN THE BIOLOGICAL WASTEWATER
TREATMENT OF POULTRY

In the article are considered problems of sewage coming from the industrial zones of
poultry farms. Poultry farms waste characterized by a high concentration of organic components.
Application of biological ponds with higher water plants is the most promising to improve the
efficiency of wastewater treatment. This method is based on a virtually unlimited ability of
higher plants in the process of their life to use variety of substances contained in wastewater.
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* Kazakh National Agrarian University, Almaty, Kazakhstan
** Philipps University, Marburg, Germany

CHANGING OF HYDROCHEMICAL REGIME OF THE SYRDARYA RIVER

Abstract

This article presents the dynamics of changes of some hydrochemical regime's
characteristics of the Syrdarya River. Series of observations with different duration from 23 to 70
years are used for analysis. Total mineralization of water and biochemical oxygen demand
(BOD) are selected as analyzed elements.

Key words: hydrochemical regime, hydrological regime, stream, valley, total
mineralization of water, biochemical oxygen demand.

Intorduction

At present time, the problem of good water quality is becoming increasingly important,
population is concerned not only in quantity, but also in quality of water, that they use for
different needs daily. The problem of poor water quality of the Syrdarya River is known since
the Soviet times, when water was predatorily taken away from the river for irrigation of nearby
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territories, and then drainage runoff had fallen into ground and surface water. Due to return water
from irrigated areas, the quality of surface and groundwater has deteriorated significantly.
Therefore, at this stage of development of the Republic of Kazakhstan, water supply of the
population and reconstruction of the Small Aral Sea is one of the most important tasks.

Hydrochemical alignments were selected to identify multi-year changes of hydrochemical
indexes of the Syrdarya River water:

1) the Syrdarya R. — Kokbulak village;

2) the Syrdarya R. — Tyumen-Aryk station;

3) the Syrdarya R. — Kyzylorda city (0.5 km above town).

Series with different length of observations are taken for analysis: 1) Kokbulak village —
1940-2010 years (total mineralization of water), 1959-2010 years (BOD); 2) Tyumen-Aryk
station — 1950-2010 years (total mineralization of water), 1987-2010 years (BOD); 3), Kyzylorda
city (0.5 km above town) — 1945-2010 years (total mineralization of water), 1968-2010 years
(BOD) [1, 2].

Material and methods

The results obtained at the analysis of hydrochemical data are well illustrated at the graphs
of sliding ten-year average values (Pic. 1-6). Dotted lines represent periods, when the data was
insufficient (there were values less than 5 years in this decade), periods of absence of the data are
marked by gaps of the curves.

Dynamics of changes of total mineralization of water during flood period (April —
September). In accordance with Pic. 1 the growth of total mineralization of water in all three
selected for calculations alignments is clearly traced. In the Syrdarya R. — Kokbulak village
alignment the increase of total mineralization of water occurred in 1.9 times — from 554 mg/l to
1034 mg/l (if we take outermost moving values), and if we scrutinize a trend line — in 1.8 times
(from 650 mg/l to 1190 mg/l). Total lack of data is observed from 1946 to 1958 years.

In the Syrdarya R. —Tyumen-Aryk station alignment total mineralization of water had
increased in 1.5 times in comparison of outermost values of entire observation period (from
598 mg/l to 885 mg/l), such clear variation is not traced at the trend line — from 1,000 mg/l to
1080 mg/l. The data is completely absent from 1997 to 2006 years.

In the Syrdarya R. — Kyzylorda city alignment the increase of total mineralization of water
is occurred in 1.6 times — from 580 mg/l to 941 mg/l, by the trend line — in 1.3 times (from
900 mg/I to 1200 mg/l). These changes clearly seen in Pic. 1.

Dynamics of change of total mineralization of water during the period of the highest
water discharges (May — August). For more detailed analysis of the changes of hydrochemical
regime of the Syrdarya River during flood period, the period of the highest water discharges was
selected (May — August), this period includes the peak of flood. As in previous case, there is an
evident increase of total mineralization of water in all three alignments (this is clearly seen in
Pic. 2).

In the Syrdarya R. — Kokbulak village alignment the increase of total mineralization of
water grew from 438 mg/I to 1008 mg/I (in 2.3 times) in comparison of outermost values, and by
the trend line — in 2.3 times — from 470 mg/l to 1100 mg/l. The data is completely absent from
1946 to 1958 yaers.

In the Syrdarya R. — Tyumen-Aryk station alignment total mineralization of water
increased in 1.6 times (from 559 mg/l to 913 mg/l), by the trend line such evident increase is not
traced — from 1000 mg/l to 1100 mg/l. There is a complete absence of data from 1997 to 2006
years.

In the Syrdarya R. — Kyzylorda city alignment the biggest increase of mineralization of
water has seen: in 1.8 times (from 516 mg/l to 931 mg/l) in comparison of outermost values, by
the trend line the increase is in 1.6 times (from 780 mg/l to 1250 mg/l).
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Dynamics of change of total mineralization of water during winter mean water period
(December — February). As in previous calculated periods in winter mean water period there is
an overall growth of mineralization of water in all three selected alignments is also marked.

In the Syrdarya R. — Kokbulak village alignment the growth of total mineralization of
water is observed in 1.2 times — from 725 mg/l to 851 mg/l (if we compare the outermost
values), and by the trend line — in 1.7 times (from 630 mg/l to 1100 mg/l). There is no data in
period from 1947 to 1970 years.

In the Syrdarya R. — Tyumen-Aryk station alignment in comparing outermost values it's
determined that the mineralization increased in 1.1 times — from 783 mg/l to 850 mg/l, according
to the trend line, there is also an implicit growth — from 1050 mg/l to 1150 mg/l. However,
picture 3-b clearly shows that the peak value of total mineralization of water was observed in
1975-1984 vyears. It should be noted that there is a complete absence of data from 1997 to
2006 years.

In the Syrdarya R. — Kyzylorda city alignment if we compare outermost values, we can
conclude that the mineralization of water increased in 1.6 times (from 661 mg/l to 1052 mg/l), by
the trend line the increase is more clearly — in 1.6 times (from 900 mg/l to 1400 mg/l). These
changes of hydrochemical regime are clearly presented in Pic. 3.

Dynamics of changes of BODs during flood period (April — September). In the
Syrdarya R. — Kokbulak village alignment BOD increasing is from 0.03 mg/l to 1.30 mg/l if we
compare the outermost values, and if we see on the trend line, we can consider that the increase
was in 1.3 times (from 1.50 mg/l to 2.00 mg/l). In this alignment there is a growth of BOD, while
in the other two there is a decrease of BOD. However, if we consider the period from 1987 year
there is a noticeably reduction of BOD in this alignment.

In the Syrdarya R. — Tyumen-Aryk station alignment there is a decrease of BOD in
1.4 times — from 2.60 mg/I to 1.80 mg/l in comparison of outermost values, by the trend line —
the decrease is more explicit — in 1.7 times (from 2.60 mg/l to 1.50 mg/l). There is a completely
absent of data from 1997 to 2006 years.

In the Syrdarya R. — Kyzylorda city (0.5 km above the town) alignment the BOD has
decreased in 2 times — from 3.00 mg/l to 1.50 mg/l, according to the trend line — in 1.5 times —
from 2.25 mg/l to 1.50 mg/l. The data changes of hydrochemical regime can be graphically seen
in Pic. 4.

Dynamics of changes of BODs during the period of the highest water discharges (May
— July). In the Syrdarya R. — Kokbulak village alignment increase of BOD is observed from
0.01 mg/l to 1.10 mg/I in comparison of outermost values, by the trend line the growth of BOD is
occurred in 2 times — from 1.00 mg/l to 2.00 mg/l. It should be noted that there is a complete
absence of data in the period from 1973 to 1984 years.

In the Syrdarya R. — Tyumen-Aryk station alignment BOD has decreased in 1.5 times —
from 2.70 mg/l to 1.80 mg/l in comparison of outermost values, if we see at the trend line the
decrease is more significantly — in 1.9 times (from 2.70 mg/l to 1.40 mg/l). There is no data in
the period from 1997 to 2006 years.

In the Syrdarya R. — Kyzylorda city (0.5 km above town) alignment there is a reduction of
BOD in 1.3 times — from 1.80 mg/l to 1.40 mg/l in comparison of outermost values, by the trend
line the decrease was in 1.1 times — from 1.80 mg/l to 1.65 mg/l. Changes of BODs
concentrations could be seen in Pic. 5.

Dynamics of changes of BODs during winter mean water period (December —
February). In the Syrdarya R. — Kokbulak village alignment there is an increase of BOD in 1.3
times (from 1.10 mg/l to 1.40 mg/l) in comparing of outermost values, by the trend line — in 1.4
times (from 1.40 mg/l to 2.00 mg/l). There is no any data in the period from 1972 to 1981 years.
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In the Syrdarya R. — Tyumen-Aryk srarion alignment the reduction of BOD is in 2.4 times
(from 2.40 mg/l to 1.00 mg/l) in comparing of outermost values, by the trend line — in 3 times
(from 3.00 mg/l to 1.00 mg/l). There is a total absence of data from 1997 to 2006 years.

In the Syrdarya R. — Kyzylorda city (0.5 km above town) alignment there is a reduction of
BOD in 2.1 times (from 3.20 mg/l to 1.40 mg/l) in comparing of outermost values, by the trend
line the decrease is less explicit — in 1.9 times (from 2.80 mg/l to 1.50 mg/l). Changes of BODs
concentration in low water period can be represented graphically in Pic. 6.

Conclusion

From the above analysis we can conclude that on the one hand the total mineralization of
water of the Syrdarya River is increased, reaching values greater than 1000 mg/I in 2010; on the
other hand the same values of BODs are decreased in time in two alignments (Tyumen-Aryk
station and Kyzylorda city), only in one alignment there is an some increase of BODs (Kokbulak
village).

Applications:
a)

=, mg/l

1400,000
1300,000
1200,000 :: .-: y =8,1539x + 667,11
1100,000
1000,000

900,000

800,000

700,000

600,000

500,000

400,000

Years

s, mg/
1400,000
1300,000

1200,000

y =1,5027x + 1003

1100,000

1000,000
900,000

800,000

700,000 /
600,000

500,000

105



=, mgl

5,4603x + 891,46

y=

1400,000

1300,000 -

1200,000 §

1100,000 q

1000,000 -

900,000

800,000

700,000

600,000

500,000

Years

0T02-T00C
8002-666T
9002-L66T
002-S66T
2002-€66T
0002-T66T
866T-686T
966T-L86T
66T-G86T
266T-€86T
066T-T86T
886T-6.6T
986T-LL6T
86T-GL6T
286T-EL6T
086T-TL6T
8L6T-696T
9/6T-L96T
V.61-G96T
CLBT-€96T
0L6T-T96T
896T-656T
996T-LS6T
V96T-GS6T
296T-€S6T
096T-TS6T
8S6T-6V6T
9S6T-LV6T
VS6T-SV6T

10,682x + 460,28

y=

Pic. 1. Sliding ten-year average values of total mineralization of water during flood period
in alignments: a — the Syrdarya R. — Kokbulak village; b — the Syrdarya R. — Tyumen-Aryk

station;c — the Syrdarya R. — Kyzylorda city (0.5 km above town)
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Pic. 6. Sliding ten-year average values of BODs values during winter mean water period in
alignments:
a —the Syrdarya R. — Kokbulak village; b — the Syrdarya R. — Tyumen-Aryk station;
¢ — the Syrdarya R. — Kyzylorda city (0.5 km above town)
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Bypsmb6aesa /1., Onn Y., TaeykyJiios A., KanvioexkoBa U., AdOukenosa C.
CbIPAAPU A ©3EHIHIH I'MIPOXUMMUAJIBIK PEXXUMIHIH O3T'EPVI

Byn makanaga Celpiapusi ©3€HIHIH THAPOXHUMMSIIBIK PEXUMIHIH KeHOIp IWHAMHKAIBIK
©3repyiHiH CHUIAaTTaMachl KENITIPUITeH. 3epTTeyiepre KOJIaHBUIFaH KOIl XKBbUIIBIK OaKbuIaynap
anpiHAbl — 23 xbuinad 70 xeurra geiiin. Otrerin OnoxumusiblK TYTHIHY (OBT) sxoHe sxamnmbl
CYIbIH MHHEPATN3AIMSCHIHBIH CallaChIHBIH dJIEMEHTTEDI.

Kiar ce3nep: THIPOXUMHESIIBIK PEXUM, THAPOJIOTUSIIBIK PEXKHUM, aFbIH, aHFAp, KAl CY
MUHEPATN3aIUSCHI, OTTET1H OMOXUMHUSIIBIK TYTHIHY.
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. bBypimubaesa, U. Onm, A. Taeykyaos, . KanbioexkoBa, C. AOukeHoBa
N3MEHEHUE TUAPOXUMHNYECKOI'O PEXXUMA PEKU CbIPJIAPUA

B nmanHOW cTaThe TmpeACTaBiCHA JAWHAMHUKA HW3MEHEHHUS HEKOTOPBIX XapaKTePHUCTHUK
TUAPOXUMHUYEcKoro pexuma peku Ceiprapus. s aHamu3a UCIIONB3YIOTCS PSAAbl HAOTIOACHUN
pa3IUYHON TPOIOIDKUTEIRHOCTH — OoT 23 mo 70 m;mer. OOmiass MuHepaim3anus BOIBI H
ouoxumuueckoe norpednenue kuciaopoaa (BIIK) BbeiOpansl B KayecTBe aHaIM3UPYEMBIX
DJIEMEHTOB.

KiroueBble ci10Ba: THIPOXUMHUYCCKHIA PEXHUM, THAPOIOTUIESCKUI PEXKUM, TOTOK, TOJIMHA,
00111ass MUHEpaIu3aIus BOIbl, OMOXUMHUYECKOE TTOTPEOICHUE KUCIOPOaa.

V]IK: 581.44.524:582.736.58
M:xkamagioa I'.T., Cypumobaena K.A., CoiabikoBa A.A.
FOKT'Y um. M.Ayezoe6a, 2. [Llimkenm

XO3SAMCTBEHHA S LIEHHOCTD PA3HBIX BHJOB ACTPAT'AJIOB
B YCJIOBUAX OXXKHOI'O KA3AXCTAHA

AHHOTANUA

N3yuennsie 3 BuAa B apujaHou 30HEe tora KaszaxcraHa XapakTepu3yrTCs II€HHBIMU
KOPMOBBIMHM JIOCTOMHCTBaMH, OTJIMYAIOTCS BBICOKMM cojaep:kaHueM Kanpuusg u BOB. Ilo
MPONYKTUBHOCTH M XO3SMCTBEHHOM  IIEHHOCTH  0co0o  Bwimensiercss  A.alopecias,
XapaKTePU3YIOMINICS HANOONIbIIEH ONMCTBEHHOCTHIO PACTEHUH, CTAOUIBHBIM IIJIOJJOHOIIICHUEM
¥ HanOoublIel MUTAaTeIbHOCTHIO.

OObekTamMu MCCIeIOBaHUN MOCTYXHIU 3 Buaa u3 poxa Astragalus cem.Fabaceaelindl.:
Actparan Typuanunosa- AstragalusturczaninoviiKar.etKir., acrparan niucoBuansiii -A.alopecias
Pall. u acrparan uzornyteiii- A.flexus Fisch. Pabora Beimonnena (200-20131T.) B ABYX OIBITHBIX
yuactkax «baxteionen» n «®uskommuieke» PI'TI «tOro-3anaaHbiil HayyHO-IIPOU3BOCTBEHHBIN
LEHTP JKMBOTHOBOJCTBA U PACTEHHUEBOJACTBA», YUYAaCTKU pACIOJOKEHbl B PaBHUHHOW 30HE
nycTbiHd KbI3BUIKYM U IIpeAropHoM mnosice 3amnagHo-TsHbIIaHCKON TopHOU cucteMsbl, FOxHO-
Kazaxcranckoit obmactu. Kimmmar reputopun pe3ko KOHTUHEHTAIBHBIN C dKapPKUM, CYXHM JIETOM
U JOBOJIBHO CYXOW 3UMOMW, CHJIbHBIMH BETPaMHU, HEYCTOMUMBBIM CHETOBBIM ITOKPOBOM.
CpenHeroioBoe KOJMYECTBO OCAJKOB 3a I'OJbl MCCIEAOBAaHUN COCTABWJIO B IYCTBIHHOW 30HE —
«baxteionen» ot 108 mo 312mm, (cpemusst MHOroseTHsst 183,9MM), cpeaHEMHOTOJICTHSS
temneparypa 13,6°C. B mnpearopHoil 30He «@DU3KOMIUIEKC)- CpPEIHETOAOBOE KOJINYECTBO
0ocanKoB cocTaBmwio oT 484 mo 869mm, (cpemHsis MHOTOJETHSA 638 MM), CpeaHEMHOTOICTHSIS
temrnepatypa Bo3ayxa 13,4°C. I[louBeHHBI TOKPOB OMNBITHOrO Yy4yacTka «baxThloIeH»
MPEJICTABJICH CEPO3EMOM CBETJIBIM, CYIIECYAaHOTO MEXaHWYECKOro cocTaBa, «PU3MONIOrHYeCKU
KOMIIJIEKC)» CEpOo3eMOM OOBIKHOBEHHBIM. PacTUTENPHOCTh y4acTKOB IpecTaBlieHa 3(eMepoBo-
Pa3HOTPABHO-TYPAHOMOJIBIHHON U 3(heMepoBO-3eMEPOUTHON acCOIMaUAMH. XO03IUCTBEHHAS
[IEHHOCTh acTparajioB M3yueHa IyTeM OINpPEAeTCHUS XUMUYECKOTO COCTaBa JUCTHEB, CTEOJICH,
pPEnpoAYKTUBHBIX OPTaHOB B (ha3e HBETeHMs M Hayaia miogoo0pasoanus. ColepikaHue ChIporo
MPOTEUHA YCTaHABIMBAIACh METOIOM KbeHIelns, ChIpOro Kupa -MeTo1I0M d(PUPHOI IKCTpaIliU B
anmapare CockJiera, ChIpoi KJIeTYaTKU U 0€3a30TUCTBIX IKCTPAKTUBHBIX BEIIECTB - [0 Pa3HOCTU
30J1bI IIYTEM CYXOro 030JieHUs. KoanmuecTBo Kanpus B 30JI€ ONPEAEISUIA IIyTEM OCAKIAEHUS €ro
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