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AHHOTAIUA

B cratee paccMOTpeHBI KOJIMYECTBEHHBIM COCTaB MUKPOOPTAaHMU3MOB, BBIJCIICHHBIX W3
LIEJTOYHO-TYTOBBIX 3aCOJIEHHbIX TMOYB Mieiickor Braguebl. [IpencTaBieHbl KOJIMYECTBO
colep)Kaluxcs B TMOYBE OakTepuil - aMMOHH(HUKATOPOB, CHOPOOOpasyromux OakTepuil u
OaxkTepuil, HCMONB3YIOIIUX MHMHEPAIbHBIA a30T, a TaKkKe OJUTOTPO(HBIX OakTepuil u
akTUHOMHMIIETOB. OmpeneneHbl XapakTep HW3MEHEHHUs OOIero KojuuecTBa OakTepuili B
3aBHCHMOCTH OT CE30HOB TO/a. YCTAaHOBJICHO NpeoOJiaaHre B MOYBE aMMOHH(DHKATOPOB U
OakTepuil, HCTIONB3YIOMINX MUHEPATbHBIN a30T.
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BIOLOGICAL CHARACTERISTICS OF ALKALINE SALINE MEADOW SOILS

Abstract

The article considers the qualitative composition of microorganisms isolated from alkaline
saline soils of Ili dropped out. The quantitative content in the soil of bacteria of ammonifiers,
spore-forming bacteria and bacteria using mineral nitrogen, oligotrophic bacteria and
actinomycetesis presented. The character of the change in the total number of bacteria is given
depending on the changes in the seasons of the year. The prevalence in the soil of ammonifiers
and bacteria using mineral nitrogen.
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ENVIRONMENTAL ASSESSMENT OF THE STUDIES AREA BY SALINITY LEVEL

Annotation

Study of the agro landscapes study, i.e. orientation and intensity of natural processes taking
place under the conditions of anthropogenic activity, includes reflection of increased
understanding of their critical situation and necessity to sustain ecological balance of the
irrigated area.This is why environmental safety in the system of agricultural lands with the
purpose of development of techniques for assessment of technical processes at all hierarchical
layers of the irrigation system.

In this context the article views materials of environmental assessment of the studies area
by the salinity level of soil upon various irrigation technologies. It is well-known that to reduce
the soil salinity level a complex of agro-technical and hydro-ameliorative measures shall be
applied including drainage, planning, principal and operational cleaning of soils, as well as other
agro-technical measures.
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The assessment of environmental state of the irrigated area based on identification of
environmentally accept the ableirrigation standards, at various groundwater depths in
submountain areas of Zhambyl region enables to give scientific explanations of the concept
model of agro landscape productivity.

Key words: climatic conditions, agro-climatic assessment, water availability, hydrothermal
mode, radiation balance.

Introduction

Study of natural objects from environmental position shall include study of the effect of
natural and anthropogenic factors on it. In addition it should be considered that the reason for
impairment of the object environmental condition is not only intensity but also the nature of this
object use. To carry out environmental assessment the environment is first viewed at the
regional and local levels regioning by types of activities, significantly not changing within the
period ¢,-ty (heret; — previous period, 7p- recent period). Parameters of activity D — are expressed
in the percentage of the area where it is spread [1].

The main type of recoding the climatic effect over effectiveness is agro-climatic
assessment of soil productivity. It is currently divided into three basic types.

The first one is one the main types of natural regioning: indexes characterizing climatic
conditions of crops growing to the fullest are used; the accumulated bioactive temperature ¢
(higher than definite levels, mainly higher than10 °C); total precipitation (Oc) (annual or per
vegetation period), prost-free period duration (7, days), evaporability (Ey, mm), photosynthetic
active radiation (R, kcal/sm?), average moisture content of soil (W, m’/he) [2-3].

The second type of regioning combines general agro-climatic regioning with special

industrial one, i.e. characterizes not only heat provision and water availability, but also demand
for heat and water used for comparative assessment of biological productivity geographically.
The most significant for agricultural production are indexes of climate continentality
K=4%*100/0,33y (where K — index of climate continentality, y — area latitude, heat provision
("C> 10 °C), water supply — Ky=Oc/Ey (whereOc - annual rainfall, mm; E, — evaporability,
mm), and relative value of bioclimatic potential — I'TK=10*Oc/{’CandBKII=Ky*I'TK,
synthesizing the effect of heat and moisture over plants productivity.
The third type of landscape and environmental regioning is the assessment of anthropogenic
activity over landscape condition and explanation of the system of measures on improvement of
environmental conditions. For this purpose the system of integral indexes and criteria is used for
quantitative description of the use of individual components and landscapes on the whole.

Materials and methods

Currently, when irrigation becomes widespread, there is a number of conceptually new issues,
including the issues of an environmental and biological character. In this case, one of the main tasks is
the evaluation of possible changes in the hydrothermal regime, the solution of which requires the
development of the theory of modern soil-forming processes in the new anthropogenic environment,
when fundamental condition of the soil-forming process changes — the regime of income and the
amount of moisture income in the soil surface and the soil.

One of the criteria for the evaluation of soil-ecological conditions and needs of the soil-forming
process, which is the most suitable for modern studies of geoecosystems in the water regimes, is the
hydrothermal coefficient (radiative index of dryness).

Hydrothermal mode reflecting heat provision and water supply of the area are jointly
characterized as «dryness index» [2-3]:

R =Ro/L*Oc, (1)

Where R, - radiation balance of natural conditions, kcal/ sm’.

The advantage of this index before others (Ky, ['TK, BKII) is obvious: first,
itcharacterizestheconditionsofheatprovisionandwatersupplyofplants, i.e. biological processes,
second, to a large extend it determines the conditions for formation of soil, hydrogeological and
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geochemical conditions and third, enables to consider the nature of anthropogenic activity
intensity (irrigation mode, structure of land use and etc.)[2-3]:

Ry = Ry/L*(Oc+ Op), )
Where Ry — radiation balance upon improvement;
Ry = Ro(1-4,)/(1-4), 3)

whered mA — albedo, depending on the structure of use and degree of irrigated lands
watering; Op — irrigation rate — net (mm).

Energy consumed for soil formation [2-3]:

0, =R/ 4)

Where Q — energy consumed for soil formation, kcal/sm?, o — coefficient considering
condition of soil surface.

Moisture exchange intensity between the soil and subsoil waters [3-4]:

g = g/(Oc+O0p)=exp(-1.5%R). (5)

The main indexes and modes for assessment of biological turnover on the irrigated lands are for
soil [3-5]:

-hydrothermal mode, radiation dryness index:R=R/L(Oc+Op+W+g), (6)
including water (values Oc, Op, W, g) and heat (R) modes;

- energy consumed for soil formation (Q), which is directly connected with hydrothermal mode
(R) and the nature of irrigated lands use (Op); change of humus balance; salt condition and balance of
the root layer on the basis of balance and differential equations of salt movement and ion exchange
sorption of cations; change of nutritive regime in the soils on the basis of intraregional distribution of
agrochemical properties of soil depending on the hydrothermal regime (R), for plants:

-biological productivity of soils which at optimal values of nutritive and salt regime is connected
with hydrothermal mode and structure of the irrigated land use.

At the present time when irrigation is becoming large-scale the series of new issues including
environmental and biological ones is arising. Assessment of possible changes of hydrothermal mode
becomes one of the main tasks solution of which requires development of the theory of modern soil
formation processes in new anthropogenic conditions when one of the main conditions of soil formation
process changes essentially — the mode of water entry and amount of water entering the soil surface and
soil.

To assess the role of climate in soil formation the most proper is hydrothermal regime
index reflecting the ratio of heat and moisture in natural conditions [3-5]:

R = %for automorphous conditions (7)
0
for hydromorphous conditions (8)

where: R- index of hydrothermal regime; R — radiation balance, kJ/smzannually; O, — total
rainfall, sm; E; — evaporation from the subsoil water surface, sm; L — latent heat of vaporization,
kJ/s mannually.

Values of water exchange between the soil and subsoil waters and evaporation are determined
depending on £ [3-5]:

ga = esp (—R). _ ©)
g.=g.— R(1—A4)", (10)
E=1-g, (11)

where g # g. — water exchange in automorphous and hydromorphous conditions, shares of
precipitation total;E — evaporation of the share of precipitation total; 4 = A /4, A — ground
water depth, m; Zy - ground water depth with evaporation from their surface equal to0, m.
Results of the research
The temperature of the soil and plants depends on the amount of solar radiation that falls
on the area and absorbed by the land surface or crops. Part of the total radiation reflected in the
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atmosphere (R). Residual shortwave radiation (VC =Q - R) causes a thermal effect, generally
while the growing season and by accumulating a certain amount of temperatures.
The obtained results of solar power consumption for soil formation in crops cultivation are

provided in the table 1.

Tablel. Determination of costs of sun power for soil formation while crop growing.
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Lucerne | 3200 | 165 | 780 | 250 1030 | 2.64 | 0.64 | 3.1 0.53 0.41
Fall wheat | 1500 | 108 | 360 | 150 510 29 1071139 049 | 0.36
Grain maize | 2700 | 148 | 400 | 220 620 2,69 | 0951|271 | 039 | 0.21
Sugar beet | 3000 | 158 | 730 | 240 970 2.63 | 0.65| 3.0 | 0.52 | 0.40
Vegetables | 2000 | 125 | 450 | 210 660 24 1076 | 34 | 047 | 0.33

Ecological state of the territory characterizing the land plot exposed to degradation may be
determined by the formula [1,4-7]:

Be= 1-exp (C*Vi*qu), (12)

Where Ec— ecological coefficients characterizing the levels of danger of the soil; C,—
allowed mineralization in the soil solution, g/l; V;- ratio of volume of transit waters discharged
to the river in the process of washing; q.- ratio of volume of washwaters coming from CDS.

Quantitative evaluation of the level of degradation sierozemic-meadow soils of Zhambyl
region were carried out based on the environmental factors, which were calculated on the basis
of water-physical indicators of soil and different degrees of salinity that characterize different
levels of risk soils (table 2).

Table 2. Ecological assessment of investigation of the area by the salinity level [1,5]

Technology of watering of the test area
Indicators
By furrows By bars By mellowing
medium highly medium highly medium highly
saline saline saline saline saline saline
Area, 0, ha 500 800 500 800 500 800
Poriness, in ratio 0,46 0,47 0,46 0,47 0,46 0,47
Primary mineralization, 2,5 34 2,3 32 35 472
g/l
Soil density, t/m’ 1,47 1,44 1,47 1,44 1,47 1,44
Salinity level, Sy, % 0,52 1,2 0,47 1,5 0,54 1,7
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Remaining salts, t/ha, AS 26,4 432 25,6 58,3 17,9 49
Level of ground waters 3,2 3,2 3 3 3,5 3,5
(LGW), m
Volume of water before 14720 15040 13800 14100 16100 16450
LGW, 0y m>/ha
Leaching requirement, 5000 7000 5000 7500 5000 7500
net, N,,;, m*/ha
Leaching requirement, 6000 8000 6000 8500 6000 8500
gross, Nep, m’/ha
Reserve salts in soil 36800 51138 31740 45120 56350 69090
waters, S5, kg/ha
Allowed mineralization in 3,05 4,09 2,90 4.6 3,36 4,73

the soil solution
C=AS+S,s/ ®yrtNgp, g/l

Water inflow from 0,25 0,40 0,25 0,40 0,25 0,40
channels Q, m’/ s
Length of washing, 139 195 139 209 139 209
=N *0,,/86406*1*Q,
CYyT
Ratio of volume of transit 0,83 0,83 0,83 0,83 0,83 0,83

waters discharged to the

river in the process of

washing V.=
Ny * 0,,/86400* Q, t
Precipitation of the 1250 1700 1250 1720 1250 1720
washing periodP, m*/ha
Saturation in the saluted 3528 3458 3528 3458 3528 3458
layer, ®y, m’/ha
Evaporation in the 1000 1000 1000 1000 1000 1000
process of washing, Eo,
m’/ha

Ratio of washwaters 0,287 0,53 0,287 0,56 0,287 0,56
coming from CDS:

q:(NHT+ p- WHEO) / N6p

Chemistry of salinity: c-s c-s c-s c-s c-S c-s
chloride-sulphate (c-s)
Ecological coefficient 0,52 0,83 0,50 0,88 0,55 0,89

E= 1-exp (Cy*V,*qk)
Level of ecological Dangero | Highly | Dangerou | Highly | Dangerou | Highly

danger us dangerous ] dangero s dangerous

us

Conclusions

- formation of soil heat and air exchange certify that thermal and physical characteristics of
soils and condition of its surface (moistening of albedo value, soil surface micro relief) and
meteorological factors such as air temperature, relative humidity, precipitation, wind velocity,
solar irradiation require improvement of models of landscape productivity environmental
assessment models.

- study of the data on soil and climatic conditions for meadow-sierozemic carbonate soils
as well as insufficient moisture determine the necessity of control over water-salt regime of the
root layer.

-environmental assessment of methods for improvement of saline lands with consideration
of heat provision and water supply on the basis of hydrothermal regime and by the degree of
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salinity with different irrigation techniques enables to determine the level of environmental
danger coefficient.
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M.X. [[ynamu amvinoaewl Tapaz memaekemmik yuueepcumemi, Tapas x.

3EPTTEY TAIZIABBIHI[AF bl TY3JAHY IbIH, JOPEXECIHE
CoOUKEC OKOJIOI'UMAJIBIK BAFAJIAY
AHJaTna

ArponanmmadTeiH  KYHIH 3epTTeye,sFHH TAaOWFH YPIICTEpAiH KApKBIHIBUIBIFBI MEH
OarpITbl, MYH/Ja  aQHTPOIOTEHJIIK 1C-OpeKeTTIH >KaFfaimapbl JKypeli, OHJa CyFapMaJbl
ayMaKTBIH  OSKOJIOTHSUTBIK TETe-TeHIITH  JKaKcapTy KaXeTTUIri MEH OJapiblH ChIHAMAJbl
KYHiHIH JamMyblH TyciHy Oousbin TaObuiaabl. COHIBIKTaH — aybUIIIAPYallbUIBIK — JKepiepi
KYHECIHErT  SKOJOTHSIIBIK KAYINCI3MIKTIH — TYpaKTBUIBIFBIH — KaJBIITACTBIPY MAaKCaTBIHAA
CyNaHABIPYy >Xyieci AeHrediHiH OapiblK CATBICHIHAA TEXHOJOTHSUIBIK YpIICTEpHi Oaramay
TOCUIIepiH MalbIHIay 12 KaXKeT 00JIa bl

byn skarnmaiimarel kocmapia Makaiazma op TYpJi CyFapy TEXHOJOTHSUIPBIHAA 3EpTTey
TaHANTapbIHIA TONBIPAKTBIH Op TYPJl  JASpekene TY3JaHyBIHAAFbl SKOJOTHSIBIK Oaranay
MaTepHaAapbl KapacTeIpbuLAbl. JKammbFa Oenrisii, MyHIa TOMBIPAKTHIH TY3IaHybIH TOMEHICTY
YIIIH KeIIEH/Ii arpOTeXHUKAIBIK KOHE THUIPOUEIMOPATUBTIK IIapanapisl KOJAaHy KakKeT, OFaH
SHETIHIAEP TY3JaHFaH TOMBIPAKTHl KYpAENl IMar, KepHi TericTey, Kepi3aey jkKoHe Oackana
arpoOTeXHUKANBIK IIapajap Kipemi.

CyrapMasibl  KepIaepaiq OKOJIOTHSIBIK KYHIH Oarayiay KYMBICTAPHI KamObu1
OOJBICHIHAAFBl  TayeTeri aiMarblHAAFbl  bl3a CYBIHBIH OpHAjacybl op TYpPJi TEepeHIKTe
OpHAJIACKAH/IAFbl, CyFapy MOJIIEpIepiHiH  AKOJOTHSUIBIK JKarnaiifa KOJAMIIBI CUIAThIHA
HET13/1e/IreH.
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CeiitkazueB A.C., XoxkanoB H.H., MaiimakoBa A.K., CeiiTkazuneBa K.A.

Tapasckuii 2ocyoapcmeennsiii ynusepcumem um.M. X /[ynamu, 2. Tapas3.

OKOJIOTTMYECKAS OLIEHKA NCCIIEAYEMOI'O YUHACTKA I10 CTEIIEHA
3ACOJIEHHOCTU

AHHOTANUA

[Tpu u3yueHuu COCTOSIHUS arpojaHAmadToOB, TO €CTh HANPABICHHOCTh U MHTEHCUBHOCTh
MPUPOJHBIX MPOIECCOB, KOTOPHIE MPOUCXOIUT B YCJIOBHUSX AHTPONOTEHHOW ESTEIBHOCTH,
ABIIIETCS OTPAKEHHWE pPOCTa TMOHMMAHHUA HUX KPUTHUYECKOTO COCTOSHHUS M HEO0OXOTUMOCTHU
MOJJICPKAHUSL DKOJIOTHYECKOTO OanmaHca opoinaemon Tepputopun. [loaToMy skosorudeckas
0€30MacHOCTh B CHCTEME CeIbCKOXO3SHUCTBEHHBIX 3€Melb C Melblo  (GopMHpOBaHUS
YCTOWYMBOCTH HYXKIAIOTCS B pa3padOTKe CIIOCOOOB OICHKH TEXHOJIOTHYECKUX TPOIIECCOB BO
BCEX MEPAPXUUECKUX YPOBHSIX OPOCUTEILHOIN CUCTEMBI.

B sTom mutaHe B cTathe paccMOTPEHBI MaTepUaibl SKOJOTUYECKONW OIICHKUA HCCIEAYEMOT0
y4acTKa IO CTENEeHH 3aCOJCHHOCTH MOYBOTPYHTOB MpPHU PA3IUYHBIX TEXHOJOTHSIX TIOJIHBA.
OOmIen3BeCTHO, YTO MJIsi YMEHBIIEHHUS 3aCOJICHHMs] TIOYB HEOOXOIUMO TMPUMEHATH KOMIUICKC
arpoTeXHUYECKUX W THAPOMEITHOPATUBHBIX MEPOIPHUATHI, KOTOPhIE BKIIOYAIOT JIPEHAK,
IJIAaHUPOBAHKE, KAMMMTAIBHYIO U SKCIUTYaTallUOHHYIO MPOMBIBKY MOYB, KalTUTAJIbHYIO MPOMBIBKA
U IpyTHE arpOTeXHUYECKHE MEPOIIPHUITHSL.

[IpoBeneHHast o1leHKA, YKOJIOTUYECKOTO COCTOSIHHS OPOIIAeMON TEPPUTOPUH, OCHOBAHHAS
Ha BBIABIICHUS JKOJOTUYECKH TPUEMIIEMBIX HOPM OpPOILIEHHUS, MPU Pa3IUYHBIX T[IyOHMHAX
3aJieTaHds TPYHTOBBIX BOJ| B NPEATOPHBIX 30HaX JKamMOBUICKOW 00JIacTH, MO3BOJIIET HAYIHO
000CHOBaTh KOHIIENTYalbHBIE MOJEIHU MPOAYKTUBHOCTH arpojaHamadToB.

Kniwueevle  cnosa:  KIUMAaTHUYECKUE  YCIOBUSA,  arpoKJIMMaTHYecKass  OIICHKA,
BIIar000eCNEYeHHOCTh, THAPOTEPMHUIECKHI PEXXUM, PaIallMOHHbIN OaaHc.
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KOCIIIOPbIHAAPYA KEP BOJIII BEPY YIIIH TEOAKIIAPATTbBIK
KYUEIIEPII ITAUJIAJIAHY

Angarna

Makamana reoakmapatThlK >kyhenepnai (I”AXK) sxepre opHanmacTeipyaa TalganaHyIbIH
Ka3ipri >karJaibl )koHe oJapAbl KocimopbIHAapFa skep Oerin Oepyze maipanaHy MYMKIHIIKTEpi
JKaMIIbI 3epTTEyJIEepAl Taliay HOTHXKeNepl OastHianabl.

Kinm ce30ep: reoaknapartThIK Xyhesep, )Kepre OpHaJIACTBIPY, Kep KagacTpbl, aybll
IIapyaIIbUIBIFbI, OHEPKACIII, KOCITOPHIH.

Kipicne

['eoaknapaTThIK JKyienep MEH TEeXHOJOTHsuIap Oi37iH KOFaMBIMBI3IBI aKMapaTTaHIbIPY
ypaicTepiHiH axkpipamac Oemiri Oonbim Tabbutagel. Kazipri ke3ne OoHbIH KOMETIMEH ic Ky3iHze
azlaM3aT KpI3METiHIH OapibIK: casicaT MeH SKOHOMHUKA, FRIIBIM MEH O1J1iM, IEHCAYJIBIK CaKTay MEH
HKOJIOTHsI, KOPFaHbIC NIEH KOFaMBIK TOPTINTI cakTay, 6ackapy MeH jKOocrapiiay cajlaiapblHAaFbl
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