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MODELING OF THE EFFECT OF SOWING AND SATISFACTION OF
GROUND ON GROWTH OF OATS DEVELOPMENT IN THE CONDITIONS
OF ODESA REGION
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Odessa region belongs to the zone with insufficient and unstable humidity
conditions for growing a large set of agricultural crops. Ovs belongs to one of the main
cereals, whose products are used in many spheres of activity, except for food, feed, as
well as in the medical and cosmetic industries. However, in order to obtain high and
sustainable crops of this crop in this territory, it is necessary to use irrigation, in
connection with the increased requirements of this culture to moisturize.
Unfortunately, the water used for irrigation purposes in the Odessa region does not
always meet the requirements for its use for irrigation. The main limiting indicators
are mineralization and natrium-calcium potential, which are included in the work. In
the framework of the work, with the help of a mathematical model that allows
predicting the level of possible salinization and soil solubilization, the simulation of
the effect of these processes on the growth and development of oats in the conditions
of the Odessa region was performed. Calculations were carried out on the basis of
field experiment data, which was conducted at the scientific and research station of the
ODEKU in the period from 2008 to 2018. The obtained results in the mathematical
model are in good agreement with the data obtained with the help of the experiment,
therefore they can be used to provide practical recommendations that reduce the
negative impact of irrigation on the growth and development of oats in the Odessa
region.
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Introduction. Odessa Oblast is one of the most problematic areas in terms of
providing optimal conditions for the existence of agro ecosystems. This is due to the
complex climatic, soil, landscape, microclimatic and other conditions. Miscalculations
in design, insufficient account of environmental factors, poor quality of irrigation water
with a shortage of water resources in many cases negatively affect the soil cover.
Particularly rapid negative changes occur in the soils of the steppe zone, where, under
irrigation, mineralized groundwater is formed which is rapidly rising to a critical level
and intensively developing processes of salinization and salinity [1].

Problem. Providing mankind with sufficient quantity of food is one of the main
tasks of modern science. Oats are an agricultural crop that can partially solve this
problem, namely providing grain and feed resources.

Analysis of recent research and publications. The question of estimating the
impact of irrigation on agricultural plants was a fairly large number of scientists [2]. It
took into account the main factors that determine the qualitative and quantitative
characteristics of water used for irrigation purposes [3].
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The purpose of research. Assess biogenic loading on the soil cover of the
agricultural area of the South of Ukraine with the help of mathematical modeling,
which will provide practical recommendations to reduce the negative impact on the
latter.

Research results. Due to climate change, in conditions of the Odessa region,
there is a need to apply irrigation regime to most agricultural plants. The water used
for irrigation does not always meet the requirements, which in turn causes salinization
and soil salinization. The soil salinity, as is known, is an increase in the content of
easily soluble salts (sodium carbonate, chlorides, sulfates). If the salinity process is due
to the salinity of the soil forming rocks, the addition of salts by ground and surface
waters, salinization is then called primary or secondary. The process of solubilization
represents the formation of molds from solonets by degrading the latter as a result of
substituting the exchange Na + for H +. It is due to the sodium-calcium potential of
irrigation water. The process of soil salinization is due to the amount of mineral salts
found in irrigated water, that is, the value of its mineralization [1]. The risk of
salinization of soils is estimated at the mass concentration (mineralization) of irrigation
water and chlorine, ie, the ratio of Cl- / SO42-. For irrigation suitability, water is
divided into five classes. First class water is suitable for all crops and soil types. Water
of the second class can be used for most crops and soils, but in the presence of drainage.
The third grade water is recommended for use on light soils with a rinsing irrigation
regime, washing with fresh water in the period between irrigation taking into account
salt stability of crops. The use of fourth grade water is very limited: subject to the
requirements listed for water of the third class, this water needs to be diluted and
chemically improved. Water of the fifth grade used for irrigation is inappropriate. For
the irrigation of the southern chernozems (which are spread only in the Odessa region),
only the water of the first and partly the second class is suitable. Third grade water can
only be used on light soils. The influence of soil soils on the formation of crop yields
is taken into account by means of the effects of the level of the sodium-calcium
potential of the soil on the growth of the plant mass [3]:

K)o cp =1- (031PI0™0) _g 4y, JTSLInd (1)

where Kf\la_Ca— function of the effect of sodium-calcium soil potential on the

growth of dry biomass of an entire plant; P,ﬂglfég— sodium-calcium soil potential; -

the potential intensity of plant growth.

The decrease in plant productivity under the influence of soil salting is calculated
by means of the effect of the degree of salinity of the soil on the growth of biomass of
plants [3]:

Ké =1- qS(SlJ'IO‘{B _Sﬁqu)HJTSLJnJ (2)
where KSJ - the function of the effect of salt content in soil on the growth of
biomass of plants; gs — reduction of biomass increment per increment of salinity; S,J;O%

- salt content in water extraction of soil, gr/l; S;P. . - critical level of salinity, gl .
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With the help of the considered model and scientific experiment, the functions
of the effect of salinization and soil solubilization on the growth and development of
oats in the conditions of the Odessa region for the period from 2008 to 2018, which are
shown in Figures 1-4, were calculated.

160

140

120
100
80 —Ks
60 — K NA-CA

40

20

1 2 3 4 5 6 7 8 9 10 11

Fig. 1. Functions of influence of salt content and the function of the influence of
sodium-calcium soil potential on the growth of dry oyster biomass in 2008.

From the graph, it is evident that from the beginning of the growth period there is
an increase in the function of the influence of both processes on owl plants. The
maximum values of these functions are reached in the sixth decade of development,
after which there is a slight decrease in these characteristics.
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Fig. 2. The effects of salt retention and the effect of the sodium-calcium potential
of the soil on the growth of oyster dry biomass in 2013.

The peculiarity of the functions of the effect of irrigation on oats in 2013 is a
uniform increase in the values of both functions of influence, their maximal value they
reach in the last periods of development. In 2014, there was a significant increase in
the values of the functions of influence in the first half of the period of growth and
development, while the minimum functions of influence on quantitative indicators
were marked. This is probably due to the fact that this year the temperature background
was significantly lower than in previous years. With reduced air temperature, the flow
of salinization and salinization on plants decreases.
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Fig. 3. The effects of salt retention and the effect of the sodium-calcium soil
potential on the growth of oyster dry biomass in 2014.
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Fig. 4. The effects of the salt content and the effect of the sodium-calcium soil
potential on the growth of dry biomass of oats in 2018.

The peculiarity of the influence of salinity and salinization on the growth and
development of oats in the conditions of the Odessa region is the significant
dependence of these processes on the temperature of air, namely on the effective
temperature, which is included in the calculations and determines the biological
peculiarities of the plant. The conducted research allows to optimize oyster irrigation
regime and provide practical recommendations for the terms of sowing this crop in the
Odessa region with minimal influence of negative factors.
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MOAEJUPOBAHUE BJIAUAHUA 3ACOJIEHUA U u
OCOJIOHIIIOBAHASA IMTOYBbI HA POCT U PA3BUTHUE OBCA B
YCJOBHUAX OJECCKOM OBJIACTH

NneuHa A.
Ooecckasn obaacms OMHOCUMCSL K 30HE C HEOOCMAMOYHLIMU U HEYCMOUYUBLIMU
VC08UAMU V8IANCHEeHUs oY%/ 8bIPAUJUBAHSL 00ILULO20 Habopa

CeNbCKOX03AUCMEeHHbIX Kynbmyp. Osec omHocumcsi K 0OHOU U3 OCHOBHBIX 3€PHOBbIX
KYIbMyp, NpOOYKYUs KOMOPO2O UCNONb3Yemcs 60 MHO2UX chepax oesmenbHOCmU,
Kpome npoOyKmoeou, KOPMOBOU, d MAKHCe 8 MEOUYUHCKOU U KOCMEmOI02Uu4ecKol
ompacnsax. Ho, 015 nonyuenus 8blcoKUx u yCmoudusblx ypoxicaes 3mou Ky1omypsl Ha
OGHHOU — Meppumopuu  HeoOX00UMO UCNHONb308AHUE OpPOUIeHUs, 6 CBA3U C
NOBbIUEHHLIMU MPedOoB8aAHUAMU MO KYIbmypbl K yenadxcHenutro. K coacanenuro, 6ooa,
ucnonvsyemas 015 yenen opouienus 6 ycaoguax (Qoecckoll obracmu He 6cezod
coomeemcmayem mpeoo8aHUsIM, K 803MONCHOCMAM UCNOIb308AHUS ee OJisl OPOULEHUSL.
OCHOBHbIMU  TUMUMUPYIOWUMU — NOKA3AMENAMU  AGNAIOMCA  MUHepaIu3ayus U
Hampuego - Kaivbyuesvlli nomeHyuar. B pamkax pabomvl, ¢ HOMOWDBIO
Mamemamu4eckou Mooeau, KOmopas Nno380iiem CHPOSHO3UPOBAMb  YDOBEHb
B03MOJCHO20 3ACONIeHUsI U OCOJOHYEBAHUSI NOYBbI, BBINOJHEHO MOOeIUPOBaHUe
BNUAHUSL DMMUX NPOYECCO8 HA POCM U passumue osca 6 yciogusax Odecckou obiacmu.
Pacuemul nposoounuce no 0aHHbIM NONEB020 IKCNEPUMEHMA, KOMOPbI NPOBOOUICS
Ha HayuHo - ucciredosamenvckou cmanyuu OI'DKY 6 nepuoo c¢ 2008 no 2018 e.
Ilonyuennvie pezyrbmamovl no MamemamuidecKol MoOeibl0 XOPOUlo CO2NACYIOMCS C
OGHHLIMU, NOJYYEHHLIMU C NOMOWDBIO IKCNEPUMEHMA, HNOIMOMY UX MOIHCHO
UCNONBL308aMb 011 NPEe0OCMABIeHUS NPAKMUYECKUX PEKOMEHOAYili o YMeHbULeHUTO
He2amueHo20 GIUSAHUS OPOULeHUsl Ha pocm u pazeumue oeéca 8 Ooecckoti obracmu.

Knroueswie cnoea: MoOenuposaniue, 3aconenus, 0COIOHYeBaHUs,
MamemamuiecKkas Mooeib, 08ec.
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