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OLIIHKA CTYIIEHIO BIUTUBY 3ACOJIEHHS TA OCOJIOHIIIOBAHHS
TPYHTY HA PO3BUTOK POCJIUH 3A JOIIOMOI'OIO MATEMATUYHOI
MOJIEJI
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OoecvKuii 0eparcagHuil eKoN02IYHULL YHIBepcUumem

YV 363Ky i3 3MiHOM0O KIIMamy GUHUKAE nompeba 8 ONMUMI3ayii MO8 NOCIBHUX
naow, AKi 3aUHAmMI nio CilbCbKO20CNOOAPCHKL POCIUHU, A MAKONHC HEOOXIOHICMb y
3acmocysamnti pexcumy 3poutents. Booa, axa 8uxopucmogyemvcs O0as 3pOUleHH s
He 3a8xcou 8IOnoeioac UMO2am, WO 6 CB80I0 uep2y BUKIUKAE 3ACONEHH mda
ocononyrosanus tpynmy. s npobaema € oyoice akmyanvroto 0151 ymos QoecbKoi
obnacmi. Bukonamo oyinky cmyneHio 6naugy 3AcCONeHHs Ma OCOJIOHYIO8AHMHS
2PYHMY Ha picm ma po36UMOK CLlbCbKO2OCNOOAPCLKUX KYIAbMYP 3d 00NOMO20I0
mamemamuyHoi mooeni cmocogno ymog (decvkoi obnacmi. /s 3menuieHHs
He2amueHo20 6NJUBY 3POWEHH HA picm ma po36UMOK CLIbCbKO20CHOO0APCbKUX
POCIIUH BUKOPUCMOBYEMbCA (hocghocine, momy y Mooeni Oyio ypaxoeamo 4ac ma
KLIbKiCMb 8HOCUMO20 Yep YHmM @ocgoeincy. YV axocmi nokazHuka weuoxocmi
pocmy  pOCIUH  GUKOPUCMOBYBANACS —e(eKmuena memnepamypa nosimpsi.
Baorcnusum nokasnuxom egexmueHocmi 3pOuleHHs 8 YMOBAX HeOOCMAMHbO20
36010J/CEHHs 2PYHMY € CHOCIO 3pOouienHs, momy y pooomi ypaxoeaHo uyeti
NOKa3HuK. [[1s po3paxyHKieé 3a MoOenlo GUKOPUCMOBY8ANAC OOHA 3 OCHOBHUX
CIIbCLKO2OCNOOAPCHKUX POCIUH, SIKA WUPOKO Kyabmugyemvcsi 6 ymosax 1ligomns
Ykpainu - kykypyosa. Ompumani pe3ynivmamu MO*Cymo 6ymu UKOPUCMAHIE OJisl
HAOAHHS NPAKMUYHUX DEKOMEHOayili wo 00 3MEHUIEHH He2amueHO20 6HIUBY
3POULeHHA Ha picm ma PO36UMOK POCTIUH.

Beryn. Tepurtopiss miBaHsS YKpaiHM BOJOJIE€ BEJIMKUMU TPYHTOBUMH
OararctBamu. Bennkoi MIKOIM POJIFOUOCTI 3aB/1a€ BTOPUHHE 3aCOJICHHS], PO3BUHEHE

Ha 3pOoITyBaHUX 3eMiisiX . Ha 3HauHMX MIomax 4OpHO3EMHUX Ta 1HIIUX TPYHTIB



NOMITHUN PO3BUTOK OTPUMAJIO SIBUIE JAeTyMidikarii, 0 TPUBOJUTH A0 BTpaT
HANBaXJIMBIILIOTO KOMIIOHEHTA CKJIay IPYHTY - TYMYCY.

AHaJi3 ocTaHHIX AociaigxkeHb i myOJikauniii. [TuTaHHSIM OLIHKUA BIUIUBY
3pOILIEHHS Ha CTaH arpoleHo031B 3aiimanucs O6arato aBtopiB [1]. [Ipu npomy Oynu
ypaxoBaHi PEXUM Ta CIIOCIO 3pOIICHHS.

Mera pociaimkeHb. BuKOHATHM  OIIIHKY  BIUIMBY  3aCOJIGHHS — Ta
OCOJIOHITFOBAaHHS TPYHTY Ha PICT Ta PO3BUTOK CUIBCHKOTOCIOMAPCHKUX PCIIHH, SIKI
BUpoIyI0Thcst Onecbkoi 00JacTi, 3a JOMOMOIOK MaTeMaTUYHOI MOJENi, IO
JI03BOJIUTH BHUKOHATH OINTUMI3AIII0 PEKUMY 3POIICHHS 3 IIUUTI0 3MEHIICHHS
HABaHTA)XCHHS Ha TPYHTOBO - POCTUHHUM MOKPHB.

BuxkiaagaHHss OCHOBHOI 4YacTHHM jgocjifzkeHHsi. Teputopis IligHs
VYKpaiHu BIZHOCHUTBCS A0 TEPUTOPIA 3 HEOOCTATHIM a00 HECTIMKHM PEXUMOM
3BOJIOKEHHS TPYHTY. ToMy BHPOOHHMLTBO CUIBCBKOIOCHOJAPCHKOI IMPOIYKIIT
BHUMArae 3acTOCyBaHHs 3pOIICHHS JJIsI OTPUMaHHS JOCTATHBOI KIIBKOCTI, SIKOCTI Ta
eKOJIOTIYHOI YUCTOTH BpOXaiB. Alle 3pOILICHHS B JEJKHX BHIAJKax Bene 0
OCOJIOHITIOBAHHS Ta 3aCOJIEHHS IPYHTY. ToMy ay»e BaXJIMBO 3 €KOJIOIIYHOT TOUKH
30py ypaxoByBaTH 3a0pyIHEHHS IPYHTY BHACIIIOK 3pornyBaHHS [2].

Pe3yabTatu gociigxkenb. BriuB ocosOHIIOBaHHS TPYHTY Ha (hopmMyBaHHS
BPOXKAI0 CUIHCHKOTOCIIOAAPCHKUX KYJIBTYP BPaXOBYETHCS 32 JOTOMOTOK (DYHKITIN

BIJIMBY PIBHIO HATPIEBO-KAJIBLIEBOTO MOTEHIIATY T'PYHTY Ha MPUPICT POCIUHHOT

macu [2]:
K)o cq =1 (0,31PR00) _ o 4y, JTsLin] (1)
ne Kf-\l a_Ca~ QYHKIIS BIUIMBY HAaTPi€BO-KAIBLI€BOrO MOTCHLATY TPYHTY Ha

nmous(j)

Na_Ca HaTP1€BO-

npupcT cyxoi OioMacu 1o pociuHu, Oe3po3MmipHa; P
KaJIbII€BUI TIOTEHINIANl TPYHTY, O€3pO3MIPHHUIA; || — TMOTEHIlIaIbHA 1HTCHCUBHICTD

pocty pociuH, 6e3po3mipHa; TSL— cepenns 3a aekany eeKTHBHA TeMIlEparypa,

OC; N — KiIbKICTh IHIB y pO3paxyHKOBIil JeKai.



[TpuitmaeThcst, MO0 BEIMYMHA HATPIEBO-KAIBIIIEBOTO MOTEHIIANY TPYHTY HE
3MIHIOETBCA 70 TONWBY. B nmekagy BereTamiiHOrO TMOJIMBY I XapaKTEPHCTHKA
BU3HAYAETHCSI B 3aJCKHOCTI BIJ PIBHA HATPIEBO-KAIBI[IEBOIO IMOTEHINATY

3poIyBaHOi BOAM Ta BHeceHHs docdorincy [2]:

TPYHT  3p.B.
Pna-ca= [1,25 Pna-ca- 0,125)] Kna-ca(Gr)Kna-ca(Gu) (2)
3p.B.

ne PnaCa — HaTPIEBO-KAJBIIEBUNA TOTEHIAN 3POIIYBAJILHUX BOJI,

0e3po3mMipamit; Kna-ca(GH) Ta Kna-ca(Gu) — BimnmoBigHO, QyHKINIT BIUIMBY BHECCHHS
KUIBKOCTI (HOpM) (pocorincy Ta yacy BHeceHHs (ocdorimncy.

3HWKEHHS! TPOAYKTUBHOCTI POCIMH IiJ BIUIMBOM 3aCOJIOBAHHSA TPYHTY
pPO3PaxOBYETHCS 3a JOMOMOTOK0 (PYHKIIi BIUIMBY MIpH 3aCOJIIOBaHHSA TPYHTY Ha

npupict 6iomacu pociuH [2]:
K& =1-0ds(Shous — Shgus )1 TSLIn (7)

ne KSJ - (yHKIIIS BIUIMBY YTPUMAaHHS COJIEM y IPYHTI Ha IpHpIcT OGiomacu
pPOCIIUH; (s — 3HWKEHHSI MPUPOCTY OlOMacu Ha OAMHUYHHUI MPHUPICT 3aCOJCHHS;

S,J;Oqg - BMicCT coJiei y BojHil BUTSKII TPYHTY, Tp /71; S)b. . - KpUTHUHUI piBeHb
3aCOJICHHS, TJI 1

Jlis po3paxyHKy piBHS 3aCOJICHHsSI TPYHTY B J€KaJy BEreTalifHOro IMOJIUBY
CKOPUCTYEMOCH PIBHSIHHSIM, alPOKCUMYIOUM TMPUBEIEHY B rpadlyHOMY BUIJISAIL

3aJICKHICTh JIHIWHUM PIBHSHHSM, JJIS IbOTO BBEAEMO (PYHKIIIi BIUIUBY BHECEHHS

dbocdorirncy Ha 3aCOJICHHS TPYHTY:

Sy = (0,086, + 0,092) - Ks(G)-K(Gu) (8)



ne Sy — MiHepamizamis 3pormnyBansHOi Boau, Tt Ks(Gh) ta K(Gy) —
BIAMOBIAHO (yHKLII BIUIMBY BHECEHHS KUIbKOCTI Qocdorincy Ta yacy HOro
BHECEHHS.
Orinka BIUTUBY 3POIICHHS Ha MPOLECH 3aCOJICHHS Ta OCOJIOHIIOBAHHS TPYHTY
BUKOHYBAJIBCS Ha MpHKJIaal ymMoB Onecbkoi ob6jacTi, ToMy y Tabauill 1 HaBeIeHO
MOPIBHSUIBHY XapaKTEPUCTUKY CIIOCOO1B 3pOIICHHS IS 1€ TEpUTOPIi 32 JTaHHUMU

2015 poky ( Tabm. 1).

Tabmuis 1 — [lopiBHsUTbHA XapaKTePUCTHKA CTIOCO01IB 3POIIECHHS, Ta

[Toka3HuKM cr1OCOOIB MOIUBY KinpkicTb
JotyBanHsIM 21584
[ToBepxHeBUM criocobom 12551
KpaniuaauM 3poiieHHsIM 4408

Haii61s1b111 pO3MOBCIOIKEHUM METOIOM 3POIICHHS € JolyBanHs. [{eit MeTon
HallMEHIIl MaTepiajo - Ta KaliTaJOEMHHM, ane KoedilieHT ePEeKTUBHOCTI MpHU
upomy cknaaae 30-40%. IToBepxHeBuil crocid MOKIMBO 3aCTOCYBATH AJI POCIIHH,
Kl MarOTh HE3HAYHy IUIONIYy JHUCTOBOI ToOBepxHi. HaiOinbil epekTuBHUM €
KpareabHe 3pOIICHHS, ajle BiH € HalOUIbII MaTEPIaIOEMHUM.

Ha pucynky 1 ta 2 HaBeneHO AMHAMIKy (DYHKIIli BIUIMBY 3aCOJI€HHS Ta
OCOJIOHIIFOBaHHS Ha PICT Ta PO3BUTOK POCIMH KyKypya3a B ymoBax OmechKkoi
o0nacrTi.

3 pHUCYKIB BHUJIHO, IO B Mepull MEepIOAM PO3BUTKY POCIUH MPOLIECH
3aCOJICHHSI Ta OCOJIOHIIOBaHHS B 3HAYHIN MIp1 BIUIMBAIOTh HAa pocToBi (yHKIIiil. B
NepioJT peMpOAYKTHBHOTO POCTY CIOCTEPITAEThCS Pi3Ke 3MEHIIECHHS BILIUBY ITHX
MPOIIECIB HAa 3POCTaHHS Ta PO3BUTOK pociuH . [Ipu 30inblIeHi TemrepaTypu
MOBITPSL TMPOIIECH 3aCOJIEHHS Ta OCOJIOHITIOBaHHS BiAOYBarOThCS — OUIBII

IHTEHCUBHO, 30UIbIIIYIOYM HEraTUBHUM BJIMB PICT Ta PO3BUTOK pociuH. OTpumaHi



pEe3yNbTaTH € IyXe IIIHHUMHU y 3B’3Ky 13 3MIHOIO KiIIMaTy y OiK 30UIbIIeHHS
TEMIEPATYPH, 1110 HAMOLIBII aKTyaIbHO A7 Teputopii Oaechko 06acTi.
KS
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Puc. 1 - lunamika QyHKIii BILTUBY 3aCOJICHHS HA 3pDOCTaHHS POCIIUH
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Puc. 2 - Jlunamika QyHKIIii BIULTHBY OCOJIOHITFOBAHHS HA 3POCTAHHS POCIIUH



BucnoBku. MiHepamizallisi € OJHUM 3 OCHOBHHX ITIOKa3HUKIB SIKOCTI
3poiryBasibHOT Boau. [Ipy BenmuKuUx 3HaU€HHS BMICTY COJIEH y 3pOIIyBajbHIN BOI1
y TPYHTI BiIOYyBalOThCS MPOIECH 3aCOJECHHS Ta OCOJOHIIOBAaHHS TPYHTY, SKi B

3HAYHIA Mipi BIUTMBAIOTh HA 3MEHIIICHHS MIBUIKOCTI POCTY Ta PO3BUTKY POCIIHH.
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EVALUATION OF THE SUCCESS OF THE EFFECT OF SUCTION AND
SUSPENSION OF SOIL ON THE PLANTS DEVELOPMENT BY THE
MATHEMATICAL MODEL
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Due to climate change, there is a need to optimize the conditions of crop area
occupied by agricultural plants, as well as the need to apply irrigation regime.
Water used for irrigation does not always meet the requirements, which in turn
causes salinization and soil salinization. This problem is very relevant for the
conditions of the Odessa region. Assessment of the degree of influence of salinity
and soil soils on the growth and development of crops using a mathematical model
in relation to the conditions of the Odessa region. Phosphogypsum is used to
reduce the negative effect of fusion on the growth and development of agricultural
plants, therefore, the time and amount of the induced phosphogypsum is taken into
account in the model. As an indicator of the growth rate of plants, an effective air
temperature was used. An important indicator of irrigation efficiency in conditions
of insufficient soil moisture is a way of irrigation, so this indicator is taken into
account in the work. For calculations on the model one of the main agricultural
crops was used, which is widely cultivated in the conditions of the South of
Ukraine - corn. The obtained results can be used to provide practical
recommendations for reducing the negative effects of irrigation on plant growth
and development.

Introduction. The territory of the south of Ukraine has great soil riches.

Great harm to fertility causes secondary salinization, developed on irrigated lands.


http://odeku.edu.ua/language/en/osenu-2/
http://odeku.edu.ua/language/en/osenu-2/

On significant areas of chernozem and other soils, the phenomenon of
dehumidification has become noticeable, resulting in losses of the most important
component of the soil composition - humus.

Analysis of recent research and publications. Questions of assessing the
impact of irrigation on the state of agrocenoses involved many authors [1]. In
doing so, the regime and method of irrigation were taken into account.

The purpose of research. To evaluate the effect of salinity and soil soils
on the growth and development of agricultural plums grown in the Odessa region,
using a mathematical model that will allow optimization of the irrigation regime
with the aim of reducing the load on the soil and vegetation cover.

Teaching the main part of the study. Territory of Raion of Ukraine refers to
areas with insufficient or unstable wetland regimen. Therefore, the production of
agricultural products requires the use of irrigation to obtain sufficient quantities,
quality and environmental cleanliness of harvests. But irrigation in some cases
leads to soaking and salinization of the soil. Therefore, it is very important from an
environmental point of view to take into account soil contamination due to
irrigation [2].

Research results. The influence of soil soils on the formation of crop yields
is taken into account with the help of the functions of influence of the level of

sodium-calcium potential of the soil on the growth of the plant mass [2]:

=1 (0,31P"*80) _ 0 4),JTsLin] (1)

i
K Na—-Ca

Na—-Ca

where Ksj - the function of the influence of sodium-calcium potential of the

soil on the growth of dry biomass of an entire plant, dimensionless; Pﬁ‘;‘i‘g - the

sodium-calcium potential of the soil, dimensionless; y - potential growth rate of
plants, dimensionless; TSL - average per decade effective temperature, °C; n -

number of days in the estimated decade.



It is assumed that the value of the sodium-calcium potential of the soil does
not change until the watering. In the decade of vegetative watering this
characteristic is determined depending on the level of the sodium-calcium potential
of irrigated water and the introduction of phosphogypsum [2]:

soil sr.v.

Pna-ca= [1,25 Pna-ca- 0,125)] Kna-ca(Gr)Kna-ca(Gu) (2)

where Pya,.Ca is the sodium-calcium potential of irrigation water, the
dimensionless; Knaca(Gh) and Knaca(Guy) - respectively, the effects of the
introduction of the amount (norm) of phosphogypsum and the time of introduction
of phosphogypsum.
Lowering the productivity of plants 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 plants [2]:

K& =1-05(Shous —Sibus JnITSLIn (7)
where KSj is 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 .o salt content in water extraction of soil, gr / I; S, - critical level of
salinity, gl .
To calculate the level of soil salinity in a decade of vegetative watering we
use the equation, approximating the graphically presented dependence on the linear

equation, for this we introduce the functions of the influence of the introduction of

phosphogypsum on salinity of the soil:

Sipyn = (0,086S,p5. + 0,092) - Ks(Gr)-K(Guy) (8)



where S,,, - mineralization of irrigation water, ri-1; Ks(Gn) and K(Gy)-
respectively, the effects of the introduction of the amount of phosphogypsum and
the time of its introduction.

The estimation of the effect of irrigation on the processes of salinization and
soil soak was carried out on an example of the conditions of the Odessa region,
therefore Table 1 gives a comparative description of irrigation methods for this

territory according to 2015 (Table 1).

Table 1 - Comparative characteristics of irrigation methods, ha

Indicators of watering methods Amount
Raining 21584
Superficial way 12551
Drop irrigation 4408

The most common irrigation method is sprinkling. This method is the least
material - and capital-intensive, but the efficiency factor is 30-40%. A superficial
method may be used for plants with a small area of the leaf surface. The most
effective is drip irrigation, but it is the most material-intensive.

Figure 1 and 2 show the dynamics of the effect of salinity and salinization on
the growth and development of maize plants in the conditions of the Odessa
region.

It is clear from the drawings that in the early periods of the development of
plants, salinity and salinization processes greatly affect the growth functions. In the
period of reproductive growth, there is a sharp decrease in the influence of these
processes on the growth and development of plants. With increased air
temperature, salinity and salinization processes occur more intensively, increasing
the negative effect of growth and plant development. The results obtained are very
valuable in relation to climate change in the direction of the increase in

temperature, which is most relevant for the territory of the Odessa region.
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Fig. 1 - Dynamics of the effect of salinity on plant growth
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Conclusions. Mineralization is one of the main indicators of the quality of
irrigation water. At high values of salt content in irrigation water in the soil there
are processes of salinization and soil solubilization, which greatly affect the

decrease in the rate of growth and development of plants.
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