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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 31.01.2017of 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. 
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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 + (G0 - A / B) exp (-B * t), 

where G0 is the current reserves of humus, t / ha; А - formation of new humus due to humification of plant 
residues (Gplant) or organic fertilizers (Gorg), including siderite, as well as loss of humus at descending 
moisture currents (Gphysis), t / ha; B - coefficient taking into account the loss of humus, year -1; t - 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 * Kr * Kh , 

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

Table 1 – The value of the coefficients Kr and Kh (Vasiliev, 1988) 
 

Culture 
Organic matter yield  

of root residues (dry matter) (Kr.) 
Coefficient of humification  

of dry matter (Kh) 

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): 
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Gorg = Ki , 

where Ki 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 (Мр), 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: 

Мp = (0.42 Rh „ + 0.15β + 0.09Sn + 0.09Tb + 0.08WB + 0.04VB + 0.040C + 0.03 Morg + 0.03h) * 0.1μ; 

where Rh " is the radiation balance taking into account terrain marks, β is the proportion of groundwater 
salinity, Sn is the indicator of soil salinity, Tb is the air temperature, Wb is the air humidity, Vw, is wind 
speed, Oc is the amount of precipitation, Mi is the fraction of salinity of irrigation water , hh - level of ground 
waters, µ - 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 (ᵩ) and altitude (H), as well as air 
temperature inperiod above 10 ° С [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 et > 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 (<р) and terrain height (Н): 

- for SIG station (B.M.Bratchenko, 1967): 

R = 88.3 - 1.06 f - 0.0324Н0,8 + 0.15α , 

where α 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 
 

R = 
௅ை௖ሺଵ଴଴଴ିு

ଶହ଴
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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 bioenergy 

coefficient 

Biological crop of corn for silage, t / ha Opportunities for 
biological damage, share when R on tv with calculated R 

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 (Мр) 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 (RH) 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. 
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ҚАЗАҚСТАННЫҢ АРИДТІ АЙМАҒЫНДА ҚАРАШІРІК ПАЙДА БОЛУЫНДА  
ЭНЕРГЕТИКАЛЫҚ ФАКТОРЛАРДЫҢ ЭМПИРИКАЛЫҚ БАЙЛАНЫСТАРЫН БАҒАЛАУ 

 
Аннотация. Агрономиялық əдістерді тиімді пайдалану жəне ауыл шаруашылығы дақылдарының био-

логиялық өнімдерін болжау үшін топырақтың гумификациясының табиғи көрсеткіштері мен оның гумифи-
кация (МР) деңгейі арасындағы өзара байланысты анықтау бойынша аналитикалық жұмыс орындалды. 

Гумусты есептеу əдістері табиғи ресурстарды есепке алу əрбір өңір үшін климаттық параметрлердің 
əсерін көрсетеді. Суармалы алқаптардың биоэнергетикалық əлеуетін тиімсіз пайдалану орын алғандықтан, 
гумус түзу процесінің одан əрі қалыптасуы мен ыдырауы агротехника мен егіншілік жүйесінің деңгейіне 
байланысты болады. Жердің абсолюттік рельефінің радиациялық индексі (RL) жазықтарда 0,3-ке тең, Қара-
шірік пайда болу процессін 1-2% жəне одан да жоғары деңгейде қолдану үшін фитомелиоративтік дақыл-
дарды кеңінен енгізу есебінен егіншілік жүйелерінің деңгейін қарқындату қажет. Тамшылатып суарудың, 
автоматтандырудың, су ресурстарын басқарудың инновациялық технологияларын ұтымды пайдалану жəне 
енгізу топырақтың құнарлылығын кеңейтіп толықтыру жəне суармалы егіншіліктегі экологиялық жағдайды 
жақсарту үшін қолайлы тəсіл жасайды. 

Түйін сөздер: қарашірік, радиация көрсеткіші, құнарлылық, егін, технология, ауа температурасы мен 
ылғалдылығы, жер бедері. 
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ОЦЕНКА ЭМПИРИЧЕСКИХ СВЯЗЕЙ ГУМУСООБРАЗОВАНИЯ  
С ЭНЕРГЕТИЧЕСКИМИ ФАКТОРАМИ В АРИДНОЙ ЗОНЕ КАЗАХСТАНА 

 

Аннотация. Выполнена аналитическая работа по определению взаимосвязи между естественными 
показателями гумификации почвы и уровнем ее гумификации (МР) для рационального использования агро-
номических методов и прогнозирования биологических урожаев сельскохозяйственных культур. Методы 
расчета гумуса учитывается природных ресурсов отражают влияние климатических параметров для каждого 
региона. Поскольку имело место нерациональное использование биоэнергетического потенциала орошае-
мых площадей, дальнейшее формирование и разложение процесса гумусообразования зависит от уровня 
агротехники и системы земледелия. На равнинах, где радиационный индекс абсолютного рельефа местности 
(RL) равен 0,3, для поддержания процесса гумификации на уровне 1-2% и более необходимо интенсифици-
ровать уровень систем земледелия за счет широкого внедрения фитомелиоративных культур. Рациональное 
использование и внедрение инновационных технологий капельного орошения, автоматизации, управления 
водными ресурсами создает благоприятные условия для расширенного воспроизводства плодородия почв и 
улучшения экологической обстановки в орошаемом земледелии.  

Ключевые слова: гумификация, показатель радиации, плодородия, урожая, технологии, температура и 
влажность воздуха, рельеф местности. 
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