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yeaosisx  Kessiiopadsickoif obaactu wiysani sdbextusnocts kaprodens mpu KaneasHom
OpouieHMH. PACCMOTPEHA NOINOTORKA ONBITHONO YHACTKA N8 KAlEALHOI0 OPOIICHUA.

Kawuesnie caosa: xaprodess, kaneasHoe OpoLIgHHe, cMOCODH NOMHBA, HOpMa TMOIHBA,
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Tankybaeva B.R,, undergraduate

PREPARATION OF TEST SITES FOR DRIP IRRIGATION UNDER SEVERE
CLIMATIC CONDITIONS IN THE KYZYLORDA REGION

Currently, growing water scarcity. one of the most effective methods 1o combat this problem
is considered - drip irrigation . In the harsh climate of Kvzylorda region have studied the
effectiveness of potato under drip irrigation . We consider the training of pilot area for drip
irrigation .

Key words: potatoes, drip irrigation, technology of watering, norm of watering, economy of
irrigating water, productivity
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SALINITY AND TROPHIC STATUS OF THE SHALLOW STANDING WATER BODIES
IN THE CENTRAL ASIAN STEPPE (NORTH KAZAKHSTAN)

Abstract

The estimated area of standing water bodies in Kazakhstan approximately is 1008861 km?
including the big lakes (e.g. Caspian Sea, Lakes Balkhash ete,) what comprise 37 % of the total area
of the country, and the saline standing water bodies (permanent & intermittent) are one of the most
important aquatic habitats on the steppe in Kazakhstan. The ecology of large saline lakes are
relatively well known (Caspian Sea, Aral Sea, Lake Balkhash, Lake Tengiz, Lake Alakol). but the
ecology of .smaller” shallow permanent and intermittent saline lakes/pans/wetlands are [ess known
in this area. Therefore salinity and trophic status of 27 saline shallow standing water bodies were
charactenized in this study on the Central Asian steppe (North Kazakhstan), Most of them were
hypersaline, and had hypertrophic status based on total phosphorus (TP) concentration. They
showed meso- eu- hypertrophic status based on chlorophyll @ concentration, but the chlorophyll «
concentration underestimates the trophic status of the lakes, concerning the high seasonal
Auctuation of the planktonic algae. Although the TP concentration may depend on the land use
around the water tables, but we cannot find significant differences among the protected, non
protected and important bird population categories of the investigated waters.

Key words: saline lake, hypersaline, hypertrophic, total phosphorus, bird population

Introduction
There are more than 2800000 lakes in the CIS (former USSR), but most of them (99.2 %)
are small and shallow, with an area of less than | km® (Aladin & Plotnikov. 1993). Because of small
size and shallowness these standing water bodies are particularly endangered ecosystems in the arid
Eurasian steppe by the climate change combined with human activities (e.g. Aral Sea). Beside the

- S ™ P ¥ . v o mlery e e i [ | o B S i L 3 - pup | " " i L - a
desiceation the mcrease of salimitv are also beine issued in inland standi g waters 01 g sienpes,

| 63




Based on Global Lakes and Wetlands Database GLWD (Lehner & Déll, 2004), the estimated area
by GIS techniques of standing water bodies in Kazakhstan approximately is 1008861 km® including
the big lakes ¢.g. Caspian Sea, the lake bed of Aral Sea, Lakes Balkhash etc. what comprise 37 % of
the total area of Kazakhstan. The estimated spatial distribution of the standing water bodies in
Kazakhstan can be seen on the Fig. 1.

The proportion of permanent lakes is 82% and the proportion of intermittent (astatic, non-
permanent water) lakes and wetlands is 13%, while the contribution of freshwater marshes, fens,
floodplains altogether 4 % and the reservoirs have only 1% spatial contribution to the total area of
standing waters in Kazakhstan. The most of the permanent and almost all of intermittent lakes,
wetlands are saline.

Based on the spatial statistics, the saline standing water bodies are important environmental
factors on the steppe in Kazakhstan. The ecology of large saline lakes are relatively well known
(Caspian Sea, Aral Sea, Lake Balkhash, Lake Tengiz, Lake Alakol), but the ecology of , smaller”
shallow permanent and intermittent saline lakes/pans/wetlands are less known in this arca. There is
an older geographical overview about the lakes of North Kazakhstan (ITansrosa et al., 1960), and
several new data are also available about the geographical description, especially bird population
states with some water quality data (Bparuua and bparun et al., 2002), but the trophic status of the
lakes have not been studied yet.

Because of the importance of saline standing waters, our goals were to determine the actual salinity
and trophic status of some characteristic shallow water bodies on the steppes of North Kazakhstan,
and evaluate some environmental factors regarding the salinity and trophic state of these lakes.
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Fig. 1 The standing water bodies in Kazakhstan (source: Lehner B. & Ddéll P, 2004. Global
Lakes and Wetlands Database, GLWD)

Study sites and methods

The study area is located in North Kazakhstan steppe along a 1000 km range from the
western part of Kostanay county along Agmola to Pavlodar county to the eastern steppe. Totally 27
shallow permanent and intermittent saline lakes, or wetlands with open water body were studied on
the field and 37 water samples were taken during the 2014-2015 period in May (Fig. 2). Eight of
investigated lakes situated on protected sites as Haypsymcemii sanosenunr, KopramksiHckuii
sanosesnuk (Osepo Tenrns), and Antem Mana pesepsar, while 16 were not protected by nature
conservation inventions. The protection status was also considered during the data evaluation (sce
Table 1).
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Fig. 2 The locations of sampling sites in North Kazakhstan

Table 1 :

Latitude Longtude  Water depth Electric conductivity  Salinity Total phosphorus Chlarophyvil o

Name of the water Land use entegories

iN) (E) {em) {mSem’) L") ipg L") g L}
L nknow 51%32°51.92%  £3%4134.41" 40 13 1.4 6% 19 Nem-protected I'
hommof Axcyar SIT2T3999" 4735797 16 37 4,1 146 12 Proneeted
Haproas 5170045 34" H4U38700 52" Slh 38 4.7 4] 0 important biad popolation
Nynyprona S1°2072.44"  60°23'35.96 iy 6,7 73 a7 169 Mom-profected
[Hanmoms S[E21T500"  G471E90, 73 2 7.7 §4 238 T Protected I
lesna 51M1915.12" 625" T 10,4 11,4 351 378 impartant bird popalation
Mansdi- Awcyar S1530'18.98"  G47IW3RATT 14 13,9 E53 202 Al impartara hird population
Kapacon SITATAI02  75°40TL.05" 0 186 20:5 399 13 Nomsprotected
Bamukeop SOP3135:45" TR A29.48" 1 20,2 121 147 27 impartant bird population
[nknaw H1T32247" 63741139 20 21,4 115 1122 57 Nom-proeeted
Unknow 51°22'1228" 637 14692 70 2.2 244 a5 B Umpartant bind populition
Capnoba SIPI0M4.01" 2R eI 1] 283 3l 112 9 Non-protected
Lnikngw SIP32705  63%IDA0" 10 ila 44 1102 47 Mon-protected
Unknow SPI1TT 4R A4CIFSLAT" k] 37,0 40,7 20 10 Predected
Aapman SIMIS'R 60" 64R26LS DR 4 405 44.5 151 11 Protected
Unknow Fre50'00.40"  T5E3RA2E" ik 42,5 471 164 12 Nem-profocted
Copueona Eoamn - 305936437 64 534,247 Sir 504 63,3 258 10 Protected
Unknow SEPAI073Y A4T2TATAE a0 67,9 4.7 49 b Protected
bomacap SO°184T.RB" 707 B2.53" 10 857 043 214 # important bird populision
ALy 51713739 62734'57.09" 2l L 1092 106 4] Nea-protected
Anpcon ST=24.04"  62%E726.11" f 999 104.9 104 3 Noo-protected
Unknow 122498370 630 1'24.52" 20 1144 125.8 187 10 Num-protocied
Muit Termim SUPIETS. 547 A9TA0N3 46" 5 1322 1454 455 3 ispartant Kird pepulation
Eauncop 51%12336.05  62°313345" 20 137.3 151,0 1335 23 Non-protected
KammarTa SFIRT4.55"  GRSI4AR LY 10 1464 16 0 397 3 important bird population
Unknow 512128 11% A3% 1725957 10 1585 T 309 10 Nom-protecied
Vi S1S1945.61°  62%4021. 14" 10 1350 2585 2% f Noa-protected
Mean 26 hi 67 273 37

Some of basic physical data (e.g. water depth, temperature) were measured and water
samples were taken on foot from the water at each lake. The electric conductivity (EC) was
measured on the field by WTW Multiline P-4 ficld instrument with TetraCon-325 electrode. Based
on our calibration between TDS and conductivity resulted that salinity can be estimated via
conductivity (EC) in the investigated waters:

166

w



Salinity (g L™")=1.1 x EC (mS em™")
Because the nutrient load of aquatic birds may also be an important factor concerning the trophic
state of shallow waters (Boros et al., 2008a; 2008b), we also identified and counted the birds on the
water bodies at the same time, and additional information were collected from local experts about
the size and composition of bird populations. The list of considered aquatic bird species list is in
Table 2. Based on these information we determined those lakes and wetlands where important
(significant) bird populations were existing (see Tab, 1).
The total phosphorus (TP) concentration were determined spectrophotometrically (Menzel &
Corwin, 1965) in the laboratory. To measure chlorophyll a water samples were filtered through a
GF-5 glass fibre filter and the concentration was determined spectrophotometrically with hot
methanol extraction (Wetzel & Likens, 1991).
The mapping analyse was made by ArcGIS 9 software, The statistical procedures and graphs were
carried out by OriginPro 9 software with significance level of P < 0.05. The Kruskal-Wallis
ANOVA test was used for comparison of variable with non-normal distribution.

167




Table 2

Scientific name

Acriris hypoleucos (LINNAEUS, 1758)
Anas acure LINNAEUS, 1758

Anay clypeata LEINNABUS, 1758

Angs crecca LINMNAELUS, 1758

Anas penelope LINNAEUS, 1758

Anax platvrhynchos LINNAEUS, 1758
Anar guerguednla LINNAEUS, 1758
Anas stripera LINNAEUS, 1758

Anser albifrons (SCOPOLIL 1769

Anver anser (LINNAELUS, 1758)

Ardea cinerea LINNAEUS, 1758

Ayihyva ferine (LINNAEUS, 1758)
Ayvehyva fulipnla (LINNAEUS, 1758)
Avihyva marila (LINNAEUS, 1761)
Bucephala clangula (LINNAEUS, 1758)
Calidriz glping (LINNAELS, 1758)
Calidris ferruginea (PONTOPPIDAN, 1763)
Calidris minuta (LEISLER, 1812)
Calidris temmiinoki (LEISLER, 1812}
Charadrivs alexandrinuy LINNAEUS, 1758
Charadrius dubivy SCOPOLI, 1786
Charadrius hiaticula LINNAELUS, 1758
Chitdonias leucopterus ([ TEMMINCE, 1815)
Chiidonfas niger (LINNAEUS, [758)
Clangula ivemalis (LINNAEUS, 1758)
Cygnus cyenns (LINNAELIS, 1758)
Crenus olor (Gmeling 1789)

Egrerna alba (LINMNAEUS, 1758)
Callinago gallinage (LINNAEUS, 1758)
Crelochelidon nilotica (GMELIN, 17589

Criareola nordmanni Fischer in Nordmann, 1842

Grrniy g (LINNAEUS, 1758)

Girns vivga (LINNAEUS, 1758)
Haemartopus oxtralegus LINNAEUS, | 758
Himantopus himantopny (LINMNAEUS, 1758)
Larus cachinnans PALLAS, 1811

Larus camis LINNAEUS, 1758

Larus genei BREME, 1840

Larus ichthivaetuy PALLAS, 1773

Larus minutuy PALLAS, 1776

Larus vidibundus LINNAEUS, 17686
Limoysa fapponica (LINNAEUS, 1758)
Limasa fimosa (LINNAELS, 1758}
Mevgur albellus LINNAEUS, 1758

Netra rmufina (PALLAS, 1773)

MNumenius arguare (LINNAEUS, 1758)
Numeriuy phaecopus (LINNAEUS, 1758)
Cioyura fencocephala (SCOPDLI, 17693
Pelecanis crispus LINNAEUS, 1758
Fhalaropys lobas (LINNAEUS, 1758)
Philomachus pugnax (LINNAEUS, 1758)
FPhoenicopterus ruber LINNAEUS, 1758
Podiceps auritus (LINNAELUS, 1758)
Podiceps cristatus (LINNAELS, 1758)
Podiceps grivegena (BODDAERT, 1 783)
Podiceps migricollis C. L., BREHM, 1831
Recurvirostra avozeira LINNABEUS, 1758
Sterna caspicd PALLAS, 1770

Srerna hirundo LINNAEUS, 1758
Tadorna ferruginea (PALLAS, 1764)
Tadarna tadarna (LINNAEUS, 1758)
f}'ﬂ'ﬂgﬂ glareala LINNAELUS, 1758
:J':r'i'ngn nebularia {GU?\T{ERUS, 1767
fringa sragratilis (RECHSTEIN, 1803)
Tringa rofaniy {LINNAELUS; 1758)
Fanellus gregarivs (PALLAS, 1771)
Fanellus vanellus: (LINNAEUS, 1758)
Xenus cinereusy (GULDENSTADT, 1775)
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English name
Common Sandpiper
Morthern Pintail
Morthern Shoveler
Common Teal
Furasian Wigeon
Mallard

Garganey

Gadwall
While-fronted Goose
Greviag Goose
Grey Heron
Common Pochard
Tufted Duck

Seaup

Goldeneye

Duindin

Curlew Sandpiper
Liattle Stint
Temminck's Stint
Kentish Plover
Little Ringed Plover
Common Ringed Plover
White-winged Tem
Black Tern
Long-tailed Duck
Whooper Swan
Mute Swan

Western Great Egret
Common Smipe
Gull-billed Temn
RBlack-winged Pratincole
Common Crane
Demoiselle Crane
Eurasian Owstercatcher
Black-winged Stilt
Cagpinn Gull

Mew Gull
Slender-balled Gull
Pallas’s Gull

Little Gull
Black-headed Gull
Bar-taifed Godwil
Block-tailed Godwit
Smow

Red-crested Pochard
Eurasian Curlew
Whimbrel
White-headed Dhick
[almatian Pelican
Red-necked Phalarope
Ruff

Greater Flamingo
Slavonian grebe
Cireat Crested Grebe
Red-necked Grebe
Black-necked Grebe
Pied Avocet
Caspian Termn
Common Tern
Ruddy Shelduck
Common Shelduck
Wood Sandpiper
Common Grreenshank
Marsh Sandpiper
Common Redshank
Sociable Lapwing
MNorthern Lapwing
Terek Sandpiper
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Results

The measured and estimated data of the investigated waters are summarised in Table 1. The
mean water depth was very shallow (26 cm) at the sampling points. The salinity varied in a wide
range (Fig. 3.), between | and 134 g L' concentration with hypersaline average value (67 g L") in
the 27 water bodies during the investigation period. Proportionally, 41% of the lakes were
hypersaline, 35% of them mesosaline, 12% of them hyposaline, while only 1 lake was subsaline by
the international terminology (Hammer, 1986). Nevertheless, there was an obviously inverse but
non-significant non-linear relationship between water depth and salinity.
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Fig. 3 The salinity of the investigated water bodies
The trophic status can be identified by total phosphorus (TP) concentration according to the
OECD (1982) classification. The TP varied in a wide range (Fig. 4.). between 26 and 1122 pg L™
with an average concentration of 273 pg L'in these lakes during the investigation period.
Proportionally, the 81% of the waters were hypertrophic, 15% of them eutrophic, while one water
was mesotrophic by TP. The extreme highest concentrations (1102 and 1122 pg L") occurred those
lakes, which were located very close to the settlements, and may indicate the human pollution,
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Fig. 4 The total phosphorus (TP) concentration of the investigated waters
We have found some but non-significant differences between TP concentration of the lakes
in the investigateed land use categories. The non-protected lakes had highest TP concentrations but
not at all sites, and the relatively lowest concentrations occurred in the protected lakes, while the TP
concentrations were between them in lakes having important bird populations (Fig. 5.).
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Fig. 5 The total phosphorus (TP) concentration of the investigated waters in the protected, non-
protected and important bird population categories (— median, o mean, L min., T max.)

Trophic status may also be characterised by chlorophyll @ concentration after OECD (1982)
classification. The chlorophyll @ concentration also varied in wide range, between 5 and 378 pg L™

(Fig. 6.) with an average concentration of

37 pg L. Proportionally, 30% of the lakes were
¥

hypertrophic, 52% of them eutrophic, while only 19% of the lake was mesotrophic.
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Fig. 6 The chlorophyll @ concentration of the investigated waters

Conclusion

The shallow saline standing water bodies (permanent & intermittent) are one of the most
important aquatic habitats on the steppe of Kazakhstan. Most of them were hypersaline, and most of
them had hypertrophic status based on total phosphorus (TP) concentration. They had meso- eu-
hypertrophic status based on chlorophyll a concentration, but the chlorophyll @ concentration
underestimates the trophic status of these lakes, concerning the high seasonal fluctuation of the
planktonic algae. Although the TP concentration may depend on the land use around the water
tables, but we cannot find significant differences among the protected, non protected and important
bird population categories of the investigated waters. More detailed ecological and limnological
studies need of these important aquatic habitats in the future on the steppe in Kazakhstan,
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Imuas bopoce, Jlaxoe Bepew,
bypanbGaesa Anana, Anannposa Aiinypa, HapGaesa Kapakos

COJIJEHOCTb H TPOOHYECKHE COCTOSHHA MEJIKOBOJIHBIX CTOAYHUX
BOJAOEMOB B CTEMH HEHTPAJIBHOH A3HH (CEBEPHBIH KA3AXCTAH)

Crares XapakTepH3yeT CONEHOCTL W Tpoduueckue ycaosus 27 crosunx soa CesepHoro
Kasaxcrana. bonbIIMHCTBO H3 HAX THIEPMHHCPAIHIOBAHHBIE M HA OCHOBE KOHIIEHTPaLWK 00uiero
docdopa HMEIOT FHNEPTPOHHYLCKOE COCTORHHE.
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Imnab bopoc, laxoe Bepeuw,
bBypanbaesa unana, Anauaposa Aiinyp, Hapbaesa Kapakes

OPTAJIBIK A3HA JAJTACBIHBIH (COJITYCTIK KASAKCTAH) T¥PAKTBI AKOHE
TASI3 CYJIAPBIHBIH TY¥3JAHY Bl MEH TPO®HUKAJIBIK AT JIAHbBI

Makanana Coarycrik Kasakcran Goiteinuia 27 TYpakThl ®aHe Tas3 CYIapbIHBIH TY3AHY
MCH TPOQHKaNLIK Xargainapsl cumarranrad. Onapasie DaceiM Kenumiir THISpPMHHEPAIIAHFAH
Kane wamnsi Gochop KonueHTpaMACK Herisuiae runeprpodukaisik Sonnm TadkIAnk.

UDC 556.114.5
Anuarbekov K., Zubairoy O., Nusipbekov M.
Kazakh national agrarian university
IMPROVING WATER-SALT REGIME IN IRRIGATED AGRICULTURE

Abstract, This article studies the ameliorative condition of lands in Shieli irrigation massif by
analyzing the volume of salts ingression into soil along with irrigation water and salt outcrop from
the soil in sewer waters. The paper presents materials with experience of flushing saline on the area
of 71.15 hectares. which gave positive results in water-and salt regime of soil.

Keywords. Salinity, experimental plot, agriculture, checks, flushing, drainage.

Introduction. In the Shieli district of Kyzyl-orda region in 2013, the area of irngated land
was 31,118 hectares. Out of that arca, the area of imgated land with utility systems 15 25,801
hectares, and the total area of fields is 22,736 hectares. [1]

Weather conditions. The Shieli district is characterized by hot summers and very cold winters.
The favorable period for crop planting continues from April to mid-October. The hottest month is
July; the coldest months are January and February,

Within the area, except for some years, rainfalls are very rare. Atmospheric precipitation
occurs in winter and spring.

According to the data from the Shieli Weather Stations, the amount of precipitation this year
was 164.7 mm, The highest temperature was +27°C and the lowest temperature was 4.80°C; the
average temperature being +13.30°C [2, 3]

The main source of water for irrigation of agricultural crops in the Shieli area is the Syrdarya
River. The main part of the river water intake originates in the Tomenaryk town through the trunk
channel Novy Shieli. Through this channel, agricultural land in Akmaya, Kodamanov, Begezhanov,
Zhuantobe, Bestam and other farms is imgated, Through the Kamystyayak channel, farms in
villages Bidavkol and Jahanev are irrigated.

In the area, the water supply into the channels starts on the third week of April. Water supply
to the fields starts in May and continues until August 25.

Hydrogeological and ameliorative conditions of the irrigated lands are a complex system, i.e.,
they depend on soil salinity, water supplied to crops and the level of ground water. [4, 5]

Through pipes located in imgated arcas, groundwater level and salinity indicator were
identified. The amehiorative condition of the irnigated land in farms was considered unsatisfactory
only in certain farming lands, due to their lowland and highland location, a change was noticed in
soil mechanical composition.

Soil salimity index depends on mineralization of irrigation water and groundwater. In the
autumn of this year, a rapid drop of the groundwater level has been observed. This was caused by
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