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EVALUATION OF EMPIRICAL LINKS OF HUMUS FORMATION
WITH ENERGY FACTORS IN THE ARID ZONE OF KAZAKHSTAN

Abstract. Performed analytical work to determine the relationship between natural performance and the level
of humification of the soil (Mr) for the rational use of agronomic practices and predicting the biological yields of
crops. The methods for calculating the humus uchityvaetsya natural resources reflect the influence of the climatic
parameters for each region. Since there was a place of irrational use of bioenergy potential of the irrigated areas, the
further formation and decomposition of the process of humus formation depends on the level of agricultural
engineering and farming system.

In the plains, where the radiation index absolute terrain elevation (RL) of 0.3 the knife in order to maintain the
process of humification at 1-2% or more must intensify the level of farming systems through the widespread
introduction of phyto cultures.

Rational use and introduction of innovative technologies like drip irrigation, automation, water management
creates favorable conditions for expanded reproduction of soil fertility and environmental improvement in irrigated
agriculture.

Key words: gumuliauskiene, radiation index, fertility, harvest, technology, temperature and humidity, the ele-
vation of the terrain.

Introduction. The European Union, together with Kazakhstan, is implementing a project ontran-
sition to a green economy model. Based on this project, inthe address of the head of state to the people of
the Republic of Kazakhstan from January 31.01.20170f the year "The third modernization of Kazakhstan:
global competitiveness"noted that the agricultural sector should be a new driver of economy. This means
about thenecessities to effectively useland for 5 years to increase the area of irrigated land by 40% and 11
to reach 2 million hectares with an increase in investment toagrarian research. While the implementation
of prioritydirections by diversifying agricultural productionproducts in the agricultural sector allows
increasing the level of processingproducts with the creation of an efficient system of storage, trans-
portation andsales of goods, to ensure an increase in exports of food productsby 40% by 2021 [1]

The level of humus formation in natural conditions depends onagriculture from surface air tempe-
rature, temperature andsoil moisture, as well as from the evapotranspiration of the plant and evaporation
withsoil surface that have a direct effecton crop productivity. This allows rational use of climatic data and
zonal distribution of crops in order to obtain maximpossible biological yield of irrigated farming.

Analysis of years of marketing research has shown thatirrational use of energy resources led
tostrengthening processes of anthropogenic desertification, which causesthe need to move to a new level
of evaluation of the basic principles andfarming system methods.

Objects and methods. The practice of farming shows that the indicators of the ameliorative
components mode are far from equivalent inzone of the same geographical area. The optimal combination
of land in the structure of the natural-ecological complex is a difficult task and its solution should be
based on a quantitative description of the interrelated natural, anthropogenic impacts and be optimized
withtaking into account socio-economic and environmental indicators.

— 4) ——
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It is known that water and nutrients that determine the regulation of the main factors of plant life are
in a state of uninterrupted circulation, and their direction is the same, but the speeds differ significantly.
So, for example, ash and chemical elements are involved in both as biological and as man-made cycle,
does the significant impact on the molecular processes occurring in the soil. Considering that soils are a
complex mechanism, where microbiological processes play a significant role along with chemical reac-
tions, agricultural production management should be aimed at regulating internal moisture circulation,
balancing the accumulation and mineralization of organic matter and leading to an increase in fertility
while satisfying the needs of plants in water and batteries [3].

The productivity of the agro-landscape, including the productivity of agricultural land and reclaimed
land (Pegov, Khomyakov, 1981), is assessed as follows.

P =S * CL (for natural cenosis) and P =S * ART * GGT

where P - potential productivity of vegetation biomass in given soil and climatic conditions. t / ha of air-
dry matter; S - index of the soil; CL - climate favorable factor; ART - indicator of compliance with the
climatic conditions of this culture; GGT - coefficient depending on the culture of production.

With increasing production potential, it is very important to know the dynamics of accumulation or
drawdown of humus reserves in the soil. The change in humus reserves can be approximately described
by a differential equation (Golovanov A.I, 2008).

dG/dt= A-BG. t/ (ha * year),
G=A/B+(Gy-A/B)exp(-B *t),

where G is the current reserves of humus, t / ha; A - formation of new humus due to humification of plant
residues (Gpuan) or organic fertilizers (Grg), including siderite, as well as loss of humus at descending
moisture currents (Gpnysis), t / ha; B - coefficient taking into account the loss of humus, year 1t - time,
year.

The formation of new humus is estimated by dependency:

A= Gplant + Gorg + Gphys

To calculate the amount of humus in the humification of organic residues, you can use the formula
(Vasilyeva, 1984):

G=P*K,*K,,

where P is the yield of agricultural crops, t / ha; K * is the root yield ratio (dry matter); K; - coefficient
humification dry matter. The values of the coefficients K., and Kyare listed in table 1.

Table 1 — The value of the coefficients K, and K;, (Vasiliev, 1988)

Culture Org;_mic matter yield Coefficient of humification
of root residues (dry matter) (K;.) of dry matter (Kj)
1-year perennial grasses for hay 0.6 0.2
1-year perennial grasses for hay 0.15 0.2
Perennial grasses 2 and 3 years for hay 1.2 0.2
Perennial grasses 2 and 3 years for green fodder 0.3 0.2
Hay annual herbs 0.4 0.2
Annual herbs for green food 0.4 0.2
Cereals and legumes 0.8 0.2
Potatoes (roots) 0.1 0.1
Corn for silage 0.07 0.2

Estimation of the amount of humus coming in the composition of organic fertilizers is carried out
using an iso-humus coefficient determining the amount of stable humus formed from 1 kg (in terms of dry
matter) of organic matter introduced into the soil or organic fertilizer (Loze, Mathieu, 1998):




Izvestia National'noj akademii nauk Respubliki Kazahstan

Gorg = Ki 5

where K; is the isohumus coefficient; D - dose of organic fertilizer, t / ha of dry matter.

From the analysis of these materials, it becomes clear that under the influence of vegetation, the
number and composition of microorganisms, and consequently, the intensity of the processes in which
they participate, change. Such changes, the result of the interaction of plants and microorganisms, deter-
mine the degree of development and nutrition of crops. In this regard, we believe that there is a need to
study the microflora of the rhizosphere in order to develop techniques that favorably affect its deve-
lopment and composition, improve the nourishment of oasthenia and obtain high yields, taking into
account the energy resources of a particular area.

Based on many years of field research for the period 1984-2016 in the region of the southern Aral
Sea region, N. Khozhanov identified the structure of the formation of the natural environment, the level of
soil humus formation (Mp), which shows that the maximum number of factors affecting the soil-forming
process, focused on the level of the landscape provinces and geographical areas, is described by the
following expression:

M, =(0.42 Ry ,, + 0.158 + 0.09S,, + 0.09T;, + 0.08W5 + 0.04V + 0.040¢ + 0.03 M, + 0.035) * 0.1p;

where Ry, " is the radiation balance taking into account terrain marks, B is the proportion of groundwater
salinity, S, is the indicator of soil salinity, T, is the air temperature, Wy, is the air humidity, V,, is wind
speed, O, is the amount of precipitation, M; is the fraction of salinity of irrigation water , h;, - level of ground
waters, W - coefficient taking into account the use of agricultural methods and farming system [6, 7, 11].

In the process of humus formation, solar radiation (R), latitude (,) and altitude (H), as well as air
temperature inperiod above 10 ° C [2, 3].

Empirical relationship of the radiation balance (R) with the sum of temperatures (t) above 10 °C:

- for areas of excessive moisture (V.S. Mezentsev et al., 1969) gives in the following formula:

R=0.01042 et > 10C + 8.52;
- for the Urals (G.V. Belenenko, 1969):
R=0.011 et > 10eC +7.0;

- for Belarus (M.G.Golchenko, 1971):

R=0.0093 er>10° C+ 10.80;
- for the arid zone of Russia and Central Asia (Yu.N.Nikolsky, V.V. Shabanov, 1986):

R=13.39+0.0079 et > 10eC;
- for the south-east of Western Siberia (V.V. Doroschenko, 1971):

R-2.25 (6t/1000) 2 + 0.60 (et/ 1000) + 20.4;
Semi-empirical links of the radiation balance (R) with latitude (<p) and terrain height (H):
- for SIG station (B.M.Bratchenko, 1967):
R =88.3-1.06f-0.0324H"®* + 0.15a,

where a is the duration of sunshine in May-August as a percentage of the possible.

Results and discussions. For the natural system of Kazakhstan, the indicators of radiation balance
(R), depending on the absolute height of the terrain (H), have not been previously considered. Therefore,
we tried to identify this gap of science and clarify the actual energy indicators, taking into account the
geography of the area:

- for the Southern region of Kazakhstan

LOc(1000—H
R=——"—7—7—
250
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In our proposed equations will represent the actual geographical state of a particular region. It clearly
expressed indices of latent heat of vaporization (L), height of the terrain (N) and amount of precipitation
(Oc), which reliably reflects the actual values of the radiation balance (R) [4, 5, 12-14].

The study of the heat balance of the irrigated zone allowed us to establish a link between the radia-
tion balance (R) and evaporation (E,), which is correlated by the dependence:

R = (E, + 800) / 10;

- for the middle and lower reaches of the Amudarya and Syrdarya rivers, the correlation between the
relative air humidity (WB) and evaporation is described by the equation:

— L
E, = 1000\/Wb

Thus, based on the data of the radiation balance, it became necessary to further improve the metho-
dology for regulating soil-meliorative criteria based on the energy resources of a specific area. The ratio
of the radiation balance to the absolute height of the terrain in the arid zone of Central Asia and Kazakh-
stan is about 0.61-28.96 and can be expressed in the form:

RH=R/H

and describe as an indicator of the radiation index per unit of absolute height of the maximum, From here
it can be seen that with the same soil-climatic zone, the indicators (Ry) are not the same. This gives
grounds to believe that the agrotechnical and ameliorative measures used in the long-term section, aimed
at obtaining large crop yields of agricultural crops, have not fully justified themselves. Since there was a
place of irrational use of bioenergy potential, which determined insolvency and difference in terms of the
indicator (Ry) [6-11].

- for the mountainous zone 2.0 < Ry < 28.96;

- for the foothill zone, the indicators range from 0.3 <Ry <2.0;

- for the flat zone of Kazakhstan - 0 < Ry< 0.3,

Along with this, the radiation index of the absolute height of the terrain (R,) with evaporation is
correlated by the dependence:

R = (E, + 800) / 10H.

From the above it follows that in the formation of humus formation in the arid zone with a range of

changes in natural climaticresources within:

Ry - 0.1-28.8 keal / cm?; B - 1.0-5.0%;

Sy - 0.01-0.1%; Ty - 20-26 °C;

Wy - 30-60%; V. - 2-6 m/s;

O, - 100-300 mm; M- 0.5-2.0 g/l; h - 1-5 m.

On the basis of the calculated climatic data, it follows that at minimum values the soil humus
formation level is M, 0.852%, and at maximum values it corresponds to 2.977%. The soil humus
formation level changes depending on the absolute terrain presented in graph.

4000
2000
0 : B Pagl
Q\Cb{"q’ ,{,\b Q W Papn 2
N NN 4
W &

Soil humus formation in the arid zone
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Thus, over the course of many years in the development of the programmed cultivation of crops on
the basis of predictive calculations using empirical formulas, scientists and experts distorted the calculated
data to predict the food program, which ultimately affected the gross yield and sustainability of the
agricultural sector.

Table 2 — Calculation of the utilization rate of plant bioenergy resources

" Meteo stations Calculated b.ioenergy Biological crop of corn for silage, t/ ha . Opportunities for
coefficient when R on tv with calculated R biological damage, share
1 Suzak 0.061 63.2 104.4 1.65
2 Turkestan 0.090 69.1 155.1 2.24
3 Tulkubas 0.096 63.8 164.5 2.57
4 Arys 0.091 69.9 172.2 2.35
5 Shymkent 0.127 65.9 217.5 3.5
6 Shardara 0.095 69.7 162.6 2.24

Since there was a place of irrational use of bioenergy potential of the irrigated areas, the further
formation and decomposition of the process of humus formation depends on the level of agricultural
engineering and farming system.

Conclusion.

1. Implementation of the analytical work allows to determine the relationship between natural
indicators and the level of soil humus formation (M,) for the rational use of agricultural practices and
prediction of biological yields of agricultural crops.

2. The proposed methods for calculating humus formation take into account the natural natural
resources reflecting the influence of klimit parameters for each region.

3. Studies have established that in the limits of the arid zone of Central Asia and Kazakhstan, in
particular in the areas of the Southern Aral Sea region, natural-climatic indicators provide an annual and
natural/conditions to create from 0.852 to 2.977% of humus

4. In the plain zone, where the radiation index of the absolute height of the terrain (Ry) is 0.3 in order
to maintain the process of humus formation at the level of 1-2% and more, it is necessary to intensify the
level of agricultural budgets through the widespread introduction of phytomelioretive crops.

5. Rational use and introduction of innovative technology, such as drip irrigation, water use
automation, creates favorable conditions for the expanded reproduction of soil fertility and ecological
improvement of irrigated agriculture.

H. H. Xoskanos, X. . Typcynoaes, M. K. Macat6aes, I'. H. Xo:xxanoBa
M. X. lynaru ateiaaarsl Tapa3 MemiiekeTTik yHuBepcureTi, Kazakcran

KA3AKCTAHHBIH APUJITI AUMAFBIHIA KAPAIIIPIK MAWJIA BOJIYBIHIA
SHEPI'ETHUKAJIBIK ®AKTOPJIAPABIH SMIINPUKAJIBIK BAUJIAHBICTAPBIH BAFAJIAY

AHHOTanMsi. ATPOHOMUSUTBIK 9ICTEp/l THIMII MaiiaiaHy JKoHE aybul IapyanibUIbIFbl JaKbUIAAPBIHBIH OHO-
JIOTHSUIBIK OHIMIEPIH OOJDKay YILIiH TONBIPAKTHIH I'yMH(UKAIMSACHIHBIH TAOUFH KOPCETKIIITEPl MEH OHBIH IyMH(U-
kaius (MP) neHreiti apacsiHiarbl ©3apa 0ailJIaHBICTBI @HBIKTAY OOMBIHIIA aHATUTHKANIBIK XKYMBIC OPBIHAAIIBI.

I'ymycthl ecenrtey amicrepi TaOuFu pecypcrapipl ecenke ary apOip eHIp YIIiH KIMMATTBIK IapameTpiiepaiH
acepin kepcereai. CyapMaibl ankanTapIblH OMOIHEPreTHKANIBIK JIeyeTiH THIMCI3 IaiiaaHy OpbIH aJFaHAbIKTaH,
TYMYC TY3y HPOLECIHIH OJIaH 9pi KaJIBIITacybl MEH BIIBIPAYbl arpOTEXHUKA MEH ETiHLIUIK XKYHECiHIH IeHreiine
OaitnmanpicTel 6omansl. XKepain abcomoTTik penbedinin pagnamsuisik nHAekci (RL) xassikrapaa 0,3-ke TeH, Kapa-
mipik maiina 6omy mpoueccin 1-2% »koHe omaH J1a JKOFaphl JAEHrelae KongaHy YIIiH (UTOMETHOpaTHBTIK AAKbII-
JapIabel KeHIHEH eHTi3y ece0iHEeH eTiHMIUTIK XYHeNepiHiH JeHTeHiH KapKeIHOAaTy KakeT. TaMIIbUIaThII CyapyAblH,
aBTOMATTAHABIPY/bIH, Cy PECYPCTapblH OacKapyAblH MHHOBALMSUIBIK TEXHOJIOTHSAIAPBIH YTHIMIBI MaiilallaHy jKOHE
€HT13y TOMBIPAKTHIH KYHAPJIBUIBIFBIH KEHEHUTIMN TOJBIKTHIPY JKOHE CyapMallbl eTiHIIUTIKTETi SKOJIOTHSIIBIK YKaFqai bl
KAKCAPTY YIIIH KOJIAHIIBI TOCLI KacaiIpl.

Tyiiin ce3mep: Kapauuipik, paauanys KOPCETKilli, KYHapJIbUIbIK, €TiH, TEXHOJIOTHUs, aya TeMIlepaTypachl MeH
BUIFAJIABUIBIFBL, Kep Oenepi.
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OIIEHKA SMITMPUYECKHNX CBA3EM I'YMYCOOBPA3OBAHUSA
C OQHEPTETUYECKHUMHU ®AKTOPAMHU B APUJITHOU 30HE KA3BAXCTAHA

AHHoTanms. BeimonHeHa aHanuTHYecKas paboTa IO ONMpPEICNICHUIO B3aHMOCBS3H MEXKIY €CTECTBEHHBIMU
NOKa3aTeNs MU TyMU(UKAUK TOYBEl H ypOBHEM ee rymudukauuy (MP) i panoHalIbHOrO UCTIONB30BaHMS arpo-
HOMHYECKHX METOJIOB M IPOTHO3HUPOBAHUS OMOJOTMYECKHX YPOXKAEB CENILCKOXO3AHCTBEHHBIX KyJbTYp. MeTomsl
pacueTa ryMyca yYHTBIBA€TCS IIPUPOIHBIX PECYPCOB OTPAXKAIOT BIMSHHE KIMMATHYECKUX apaMeTpoB IS KaXKIO0ro
peruoHa. I1ockoJbKy MMENIO MECTO HEpalMOHAJIbHOE HCIOJIb30BaHHE OMOIHEPreTHYECKOro MOTEeHIHala OpolIae-
MBIX IUIOLIAJeH, JabHelIIee (GopMUpoOBaHKEe M PasoKeHHE Ipolecca ryMycooOpa3oBaHUsl 3aBUCHT OT YPOBHs
arpoTeXHUKHU U CUCTEMBI 3emiiesenus. Ha paBHuHaX, Te paJualioHHbIA UHIEKC aDCOIIOTHOTO penbedha MECTHOCTH
(RL) paBeHn 0,3, mis noanepkanus mnpouecca rymupukanui Ha ypoBae 1-2% u Oonee He0OXOIMMO UHTEHCU(DHIIH-
POBaTh YPOBEHb CHUCTEM 3EMJIEJICNIUS 3a CUET MIMPOKOTro BHEIPEHHs (PUTOMEIMOPATHBHBIX KyIbTyp. PannonansHoe
UCIIOJIb30BaHNE W BHEJPEHHE WHHOBALMOHHBIX TEXHOJIOTHH KaleJIbHOTO OpPOIICHUS, aBTOMAaTHU3alMU, YIPABICHHS
BOJIHBIMH PECYpCaMi CO3JIaeT OJIaronpHsTHBIE YCIOBHS Ul PAaCIIMPEHHOTO BOCIPOM3BOJICTBA IJIOAOPOIHS TI0YB H
YIIY4IICHHS 9KOJIOTHYeCKON 00CTAaHOBKH B OPOIIAEMOM 3EMJICACIUH.

KaroueBble ciioBa: ryMupHKanys, MOKa3aTeNb pagdallii, INIOJOPOIHs, YPOXKasi, TEXHOJIOTUH, TEMIIepaTypa u
BIIQ)KHOCTh BO3/lyXa, peibed) MECTHOCTH.
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