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CEKIIA 1. POCJIMHHUIITBA

INFLUENCE OF MINERAL FERTILISERS ON THE PRODUCTIVITY OF MAIZE
HYBRIDS

BE3KOPOBAMHA Anacracisi, crynentka 14 M-a rpymnu $akysibTeTy arpoHoMii
KepiBuuk — goktop c.-r. HayK, nmpodecop [lonropeunkuii C. I1.

High yields of corn can be obtained only with the application of sufficient fertilisers, because
this crop uses them to the maximum extent possible compared to other cereals. This is primarily due
to the longer growing season and the ability of plants to absorb nutrients from the beginning of the
growing season to the end of grain ripening.

The absorption of nutrients throughout the growing season begins with the onset of the waxy
ripeness phase of the grain. By this stage, the plants already have 90% of the nutrients that are
consumed during the rapid growth phase (from the time the panicle is ejected to the beginning of
flowering). One tonne of corn with a mass of leaves and stalks can absorb 16-35 kg of nitrogen, 7—
13 kg of phosphorus and 20-35 kg of potassium. Regular fertilisation and feeding throughout the
growing season can ensure high yields. This is because all the nutrients and elements come to the
stem from the roots (during the entire growth period).

What contributes to a high corn yield? First, it is the provision of moderate rates of mineral
and organic fertilisers. Only the correct use of fertilisers will increase yields and improve the
quality of corn grain. In general, there are several ways to apply fertilisers, including basic, pre-
sowing and top dressing. It is worth noting that the main nutrients in corn are nitrogen, phosphorus,
potassium, zinc, magnesium, sulphur, boron and copper. So let us take a closer look at them.

Phosphorus forms the root system, stimulates flowering and affects grain quality. In case of
its deficiency, plant growth slows down, and even more so, it can stop altogether. It is
recommended to apply phosphorus and potassium for autumn ploughing, while nitrogen should be
applied in spring, during pre-sowing tillage.

It is known that corn requires a small amount of fertiliser during sowing, as it grows slowly at
the first stage. That is why it is recommended to apply phosphorus only in the range of 5—8 kg per
hectare during this period. However, a lack of nutrients can also have a negative impact on the
subsequent phases of corn growth and development. Therefore, it is time to recall nitrogen as the
main element that accompanies all phases of the plant, including during the ripening period. It has a
high degree of importance in ensuring the production of grain and green mass of the plant. At the
same time, the amount of nitrogen nutrition per 1 hectare of field should not exceed 125 kg.

The effectiveness of nitrogen is relevant during the 46 leaf stage. Foliar feeding with urea is
also equally effective — 5 kg per hectare.

Potassium ensures the metabolism of nutrients in the plant. If there is a lack of it, the plant
dries up. Thanks to it, the crop is resistant to 12 root, stem rots, and is better able to withstand
drought. Zinc and magnesium strengthen the plant's immunity and are useful in different
temperature fluctuations. Sulphur contributes to the supply of protein in the plant. Boron and copper
contribute to the accumulation of sugars and ascorbic acid.

As for the recommended doses of mineral fertiliser for Polissya and Forest-Steppe, it is
nitrogen: 80-140 kg d./ha, phosphorus: 90-120 kg d./ha, potassium: 60-136 kg d./ha; for the
Steppe — nitrogen: 90—120 kg d./ha, phosphorus: 60-90 kg d./ha, potassium 20—40 kg d./ha.

Studies conducted at the V.Y. Yuriev Institute of Plant Industry of the National Academy of
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Agrarian Sciences of Ukraine and other scientific institutions showed that the greatest removal of
nutrients from the soil to form grain yields and leaf mass was observed in mid-season maize
hybrids, and the least in mid-early ones. Fertiliser application increased this indicator by 1.5 times.
Interestingly, nitrogen was used the most (44%), followed by potassium (30-31%), and phosphorus
(25-26%).

The use of fertilisers is an effective and sometimes decisive factor. After all, they not only
increase yields but also improve the quality of corn grain. Fertilisers can change metabolic
processes and help plants accumulate more nutrients: proteins, fats, carbohydrates, etc. Improving
the quality of corn grain should be aimed primarily at increasing its protein content. This can be
achieved by increasing the nitrogen supply to plants. Corn's need for key nutrients varies across
Ukraine and is significantly affected by soil conditions, farming practices and a number of other
factors.

Maize uses nutrients throughout the entire growing season, almost until the waxy ripeness of
the grain. In addition, plants change their need for NPK during ontogeny according to the stages of
development. Thus, the most intensive absorption is observed during the period of rapid growth in a
relatively short period of time: from the beginning of inflorescence ejection to flowering.

Accordingly, a single application of even the most optimal dose of fertiliser in all respects
cannot provide plants with the necessary trace elements during the growing season. In view of this,
fertiliser application methods should include not only their main application, but also (equally)
other elements of the fertilisation system, namely, seed inlay with microelements. And if the results
of soil and plant diagnostics confirm the need for additional elements of the fertilisation system,
then root and foliar fertilisation should not be ignored. They should be carried out during the most
important critical phases of development (when the plant uses the most nutrients) and during the
most critical periods of ontogeny. This is a prerequisite for obtaining the planned yields.

And now it's time to talk about UAN, a urea-ammonia mixture that is one of the best
fertilisers for any crop, as it contains all three forms of nitrogen needed by plants (nitrate,
ammonium and amide) in the most accessible form. There are three commercial types of this
fertiliser: UAN-28, UAN-30 and UAN-32, which differ in the mass fraction of total nitrogen as a
percentage (28%, 30% and 32%, respectively). Other advantages of UAN compared to other
fertilisers include its low cost of application and high processability. Fertilising crops with it allows
for a more even distribution of the active ingredient over the sown area compared to solid fertilisers.
In addition, its application can be combined with the addition of plant protection products and
microfertilisers, which also reduces the cost of crop care. Corn responds well to the use of UAN as
the main fertiliser and top dressing. It is added for ploughing or cultivation at a rate of 2 c/ha (60
kg/ha of active ingredient) with mandatory incorporation into the soil. Prolonged nitrogen from
UAN will be available to corn at the time of emergence, and fast nitrogen will help to avoid
possible deficits in the future.

GLOBAL COMPETITIVENESS OF WHEAT CULTIVATION

Student of the 11th group, Faculty of Agronomy Chabaniuk Ya. E.
Scientific advisor — Candidate of Agricultural Sciences, Tretiakova S. O.

The role of wheat in world food production: consider the role of wheat as one of the main
crops in the production of bread and other food products around the world. Wheat farming:
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Analysis of methods and techniques for successfully growing wheat, including tillage, fertilization,
irrigation, and pest and disease control. Influence of climatic conditions on wheat cultivation: Study
of the influence of temperature, humidity, precipitation and other climatic factors on wheat yield
and quality.

Innovative approaches to wheat cultivation: An overview of the latest agricultural
technologies, such as the use of genetically modified varieties, precision farming and modern
irrigation systems, to improve the yield and quality of wheat.

Economic aspects of wheat cultivation: Analyze the economic costs and income associated
with wheat cultivation, including the costs of sowing, harvesting and processing, and market prices
of wheat products. Sustainability of wheat cultivation under climate change: Consider the
challenges that climate change poses to wheat cultivation and look for ways to adapt agricultural
systems to new conditions.

Environmental impact of wheat cultivation: Assess the impact of agricultural practices in
wheat cultivation on soil resources, water resources and biodiversity.

Socio-cultural dimensions of wheat cultivation: a study of the socio-cultural significance of wheat
in agriculture and its role in traditions, culture and religious rituals.

Wheat sowing to replace imported wheat: analyze the possibility of replacing imported
wheat with wheat of own production to ensure the domestic market.

Use of wheat in biofuels: Explore the potential of using wheat to produce biofuels and its
implications for the agricultural sector and energy security.

Adaptation of wheat varieties to local conditions: Study of the selection process and adaptation of
wheat varieties to specific climatic and soil conditions in different regions.

Organic wheat cultivation: The study of organic wheat cultivation methods and their impact on
product quality, environmental protection and health

Role of state regulation in wheat cultivation: Analysis of state programs and policies aimed
at supporting wheat producers and ensuring price stability and markets.

Future prospects of wheat: Explore trends in technological and scientific advances that may affect
wheat in the future, such as genetic engineering, artificial intelligence and climate change.

Global competitiveness of wheat cultivation: taking into account factors such as cost, quality,
transportation costs, etc., analyze the competitiveness of wheat cultivation in the world market.
Application of modern technologies in wheat sowing: study the impact of modern technologies such
as agricultural drones, remote sensing and machine learning on the efficiency of wheat sowing.
Social responsibility in wheat cultivation: Assessment of the social and ethical aspects of wheat
cultivation, including working conditions in the fields, the impact on local communities and the use
of child labour.

INFLUENCE OF SOWING PARAMETERS ON GRAIN SORGHUM PRODUCTIVITY

BLJIOBOJCHBKHM Cepriii, cTynent 13 M-a rpymu $hakyibTeTy arpoHoMii
KepiBuuk — goktop c.-r. HayK, nmpodecop [lonropeunkuii C. I1.

Sorghum is more complex in its morphological and biological characteristics than other
spring crops. These differences also affect the peculiarities of cultivation technology; require
careful study of the nature of plant growth and development, and careful adherence to the
recommended variants of the constituent elements of cultivation technology.

The most important elements of grain sorghum cultivation technology include the seeding rate
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and row spacing, different combinations of which form a certain plant nutrition area and its shape.
From an agronomic point of view, the best size and shape of the plant nutrition area will be the one
that ensures the highest yield of the main product.

The seeding rate plays a leading role in the interconnection of agricultural measures aimed at
forming high and sustainable grain sorghum yields. Grain yields are determined by the number of
plants per unit area and the productivity of a single plant. That is why optimising seeding rates is of
utmost importance in increasing plant yields.

The level of plant yield is closely related to the photosynthetic activity of crops, which is
determined by the leaf area index, photosynthetic potential of crops, and net photosynthetic
productivity. All these indicators are determined, on the one hand, by the crop potential, and, on the
other hand, by the cultivation technology, in particular, the seeding rate and sowing method.

The seeding rate in combination with the row spacing has a significant impact on the growth,
development, formation of plant productivity and crop yield. Optimisation of these factors creates
conditions for a more complete use of available moisture, soil nutrients, solar energy and, as a
result, high crop yields. One of the most important factors to consider when determining the seeding
rate is the moisture and mineral content of the soil.

Being a plastic crop, sorghum is able to produce high grain yields in a fairly wide range of
plant nutrition area and its shape. Low seeding rates are compensated for by tillering and higher
individual productivity. When crops are thickened, the tillering intensity decreases, and the
productivity of panicles decreases, with the stronger the thickening, the greater the decrease in
tillering, panicle size and grain weight. At the same time, there may not be a decrease in grain yield
due to a larger number of plants per unit area. This feature, as well as a wide range of sorghum
hybrids of different maturity groups, led to a significant discrepancy in recommendations for
seeding rates and row spacing of grain sorghum.

The ability to tillering is an important morphological characteristic of grain sorghum plants,
as it affects light capture, moisture use, plant level, competition and other physiological and
biological processes.

The authors note that thickening of crops leads to a decrease in the coefficient of productive
tillering, plant height and stem diameter, but grain yield increases due to a larger number of plants
per unit area. In production, the seeding rate of grain sorghum varieties and hybrids varies widely,
due to the variability of climatic conditions, soil fertility, different levels of farming practices, and
the ecological and biological characteristics of varieties and hybrids.

Maintaining the optimum plant density is one of the priority tasks of the cultivation
technology. Low plant density leads to increased weediness of crops, reduced solar radiation
efficiency and lower yields. In thickened crops, lodging of plants and poor light penetration into the
middle and tender tiers of crops can be observed.

The choice of seeding rate should be consistent with the direction of plant cultivation. Low
seed germination is a significant obstacle to the introduction of grain sorghum into production. The
reasons for this are usually caused by technological errors in growing seed crops, which leads to an
increase in seed diversity and a deterioration in its quality characteristics. It has been proven that the
highest quality sorghum seeds are formed on the main stems. The stems of the following ranks form
less viable seeds. That is why the entire strategy of seed agrotechnology should be aimed at
obtaining the maximum number of seeds on the main stems. These issues are solved by the correct
selection of seeding rates and row spacing.

The role of plant density and the shape of the feeding area of sorghum plants is especially
important in areas of insufficient moisture. These factors are closely related and largely determine
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the intensity of transpiration and photosynthetic activity of crops, water consumption, ability to
withstand competition with weeds, etc. [103]. The area of plant nutrition and its configuration make
certain adjustments to the microclimate in crops, the activity of biological processes in the soil, the
nature of the spread of phytopathogens and their harmfulness.

Seeding rates of grain sorghum hybrids recommended for production often do not correspond
to the biological characteristics of plants because they were determined without taking into account
the influence of a whole range of other factors, among which the choice of row spacing is important
[168]. The distance between plant rows has a significant impact on the realisation of grain yield
potential. Narrowing the row spacing increases the competitiveness of plants against weeds by
reducing the light transmission between rows of crops.

Grain sorghum is usually grown with row spacing of 60 to 75 cm, but with the development
of the technological base, cultivation technologies and the introduction of new hybrids and
varieties, new opportunities are opening up for testing narrower row spacing as a source of
increasing the level of unlocking the genetic potential of crop productivity.

Scientists believe that when choosing the row spacing for grain sorghum, long-term weather
forecasts, namely precipitation, should be taken into account. In arid conditions, wide-row sowing
will show better results, while in sufficiently moist conditions; row sowing will be more effective.

There is no consensus among scientists on the seeding rate and row spacing for modern grain
sorghum varieties and hybrids. A number of researchers note the advantage of the conventional row
seeding method with row spacing of 15 cm for sowing grain sorghum, while others express a
completely different opinion, preferring wide row spacing with a distance of 70 cm between rows.
A number of scientists prefer row spacing of 30 to 60 cm.

There is a certain correlation between the seeding rate and row spacing: with the expansion of
row spacing, it is recommended to reduce the seeding rate. In turn, when increasing the seeding
rate, it is recommended to provide for narrower row spacing.

At the same seeding rate, the distance between plants in a row with different row spacing
options differs significantly, which makes it important to take into account the seeding rate when
choosing row spacing and vice versa. It is worth noting that the distance between plants in a row
determines the level of competition between them, since the distance between rows is usually
greater than the distance between individual plants in a row. At the same seeding rate, the distance
between plants in a row in variants with 15 cm row spacing will be three times greater than in
variants with 45 cm row spacing and almost five times greater than in wide-row crops with 70 cm
row spacing.

In France, the most common method of sowing grain sorghum is with row spacing of 3040
cm. At the same time, the seeding rate for early-ripening varieties and hybrids is set at 550-600
thousand seeds per hectare, and for medium- and late-ripening varieties — about 300 thousand seeds
per hectare. In Serbia and Romania, the wide-row method with row spacing of 50 cm is widespread,
while the sowing rate in Romania is lower — about 130 thousand seeds/ha, against 200 thousand
seeds/ha in Serbia.

The analysis of research materials on seeding rates and row spacing, taking into account
current climate change, as well as the specifics of the morpho-biotype of modern varieties and
hybrids of different maturity groups, indicates the need for research in the conditions of a promising
area for grain sorghum — the North-Eastern Steppe of Ukraine — in order to establish optimal
options for combining seeding rates with row spacing, which ensure the formation of the highest
grain yield and increase the economic performance of this crop.



CIBBA O3UMMUX 3EPHOBUX KYJIbTYP: SIK IOJBATHU ITPO MAUBYTHIN BPOXKAM

3aika T., crynentka 11 m0-a rpynu, ¢pakyabTeT arpoHOMii
HaykoBuii KepiBHUK — K. C.-T. H., joueHT TpetbsikoBa C. O.

VkpaiHa € onHi€I0 3 Jep:KaB-rapaHTiB, SKi 3a0e3MeuyloTh NMPOIYKTOBY O€3MeKy y CBITI
3aBISKA TIOTYXXKHOMY EKCIOPTY IpPOAOBOJILCTBA. 3a HOro oOCsAroM Hamia KpaiHa yBidIDIa a0
ISTIPKA HAaWOUTBIIMX EKCIIOpTEpiB 3epHAa y CBITI, 3a0e3neunBmm Omm3bko 10% cBiTOBOTO
eKCIopTy MieHuul Ta noHaa 14% kykypyasu. Oanak BiliHa pocii mpoTu YKpaiHu 3apa3 CTAHOBUTH
3arpo3y Trio00anbHIM TpomoBONBYIN Oe3merri, amke mnoHax 400 MiTBHOHIB JrOAEH Yy CBITI
OTPUMYBAJIX IPOJIOBOIBCTBO 3 YKpaiHH.

Kpim Toro, BiliHa CyTT€BO BIUIMHYJa Ha BaJlOBE BUPOOHHUITBO CLIbCHKOIOCHOAAPCHKOL
MPOAYKLii, rapaHTyBaHHS OCTAYaHHA Ta LIHOBY MOJITUKY MPOIOBOJIBYUX TOBAPIB.

Axanemik HAH VYkpainu B. B. Mopryn 3a3Havae, mo YkpaiHa motreprae BiJ T'€HOLHUIY,
[UTIECTIPSIMOBAHOTO 3HUIICHHS MHUPHOTO HACEJICHHs, pyWHYBaHHSA 1H(QPACTPYKTYypH, CHAIOBAHHS
MOCiBiB, MiHYBaHHSI OpHUX 3eMenb. ChOTOHI CIOCTEpIraloThCsl pyHHallis pUHKY; Opak 00IroBHX
KOINTIB, 3aBUIICHI IIIHM Ha TaJbHE, NOOpPWBA, 3aCO0M 3aXHUCTy POCIHH, MPOTPAMH KUBJICHHS
POCIIHH.

Y mnoponaHHI HACHIAKIB PpOCIHCHKOT BiffHM, HapOILIyBaHHI E€KCHOPTHOIO IOTEHLIAITY
arpapHoOro cekTopy YKpaiHu, 3a7J0BOJIEHHI IPOTHO30BAHOTO 3POCTAHHS MOMUTY HA MPOJOBOIBCTBO
y CBITi, MIATPUMII TI00aNbHOI MPOJOBONBYOI O€3MeKH 3HAa4YHA POJb BiBOJUTHCS ITiBUIICHHIO
BPOKaHHOCTI 36pHOBUX KYJIBTYD.

EdexTrBHE BUKOPUCTAHHS COPTIB, 3aHECEHUX 10 JlepKaBHOTO PEECTpPy, Ma€ BH3HAYAIBHUI
BIUTUB Ha (pOPMYBaHHS MPOJAYKTUBHOCTI Ta SAKICHUX MOKa3HUKIB 3epHa. OCTaHHIM 4acOM HE TIJTbKU
KIIIMaTH4HI 3MiHHA CTBOPIOIOTH MEPENIKOIH JUI peati3alii TeHeTUIHOTO MOTEHITially HOBUX COPTIB
03MMOI MIIEHHUIll, a ¥ HEBIAMOBIHE BUKOPHUCTAHHS HASBHUX COPTOBHX PECYPCIB Ta HEHAJICIKHE
PO3MILLEHHS iX Y IPUPOJHUX CLIBCHKOIOCIIOAAPCHKUX 30HAX.

Sk naronomye akagemik HAAH M. A. JINTBUHEHKO, COPTH, 3apEECTPOBAHI B YKPYITHEHUX
30HaX, MOXYTb OYTH HEKOHKYPEHTOCIPOMOXXHHUMH Ha OKPEMHUX HEBEIMKHX TEPUTOPIsX.
BinCcyTHICTh TOYHHX 3HAaHb NPO HHUX MPU3BOAUTH JO TOTO, IO arpapii He MOXYTh peaji3yBaTu
TeHETUYHUI TMOTEHIlial COpTiB, a KpaiHa HEe OTpHMae HEoOXiTHOro BajoBoro 30opy 3epHa. Ha
nymky akagemika C. II. Jlmdenka, moromHi yMOBH 3a OCTaHHI MJECATHIITTS B MeXax
arpoKJIIMaTUYHUX 30H HAOYJM HE JIMIIE 3HAYHOI PI3HOMAHITHOCTI, @ i eKCTPEeMalbHOCTI, M0 B
MiJICYMKY TPHU3BOAUTH JO 3MIHM HOPMH peakiii TeHOTHMIB O3WMOI TIICHHWIIl JO YMOB
BUpPOILYBaHHs. TOMy BHMKOPHUCTaHHsI COPTIB, 3apeecTpOBaHUX Yy Mexax ojHiei 3 30H Cremy,
Jlicocreny um Ilomiccs, He 3aBXIW Ja€ 3MOTYy OTPUMATH Taki XK A0Opi pe3yiabTaTH B yMOBax
BUPOOHUYMX TOCIBIB uepe3 BIAXWIEHHS KIIMAaTUYHOI CKIAJOBOi YMOB BHUPOIIYBAaHHSA 3a MeEXi
ONITUMAJIbHUX 3HAYEHb.

OcTaHHIMH pOKaMHU Maife Ui BCiX IPYHTOBO-KJIIMaTUYHHUX 30H KpPaiHU 3BUYHUM SIBHILEM
CTall TPYHTOBI Ta TIOBITPSIHI TOCYXH. 3a OLIHKaMH EKCIIEPTiB, TOHAJ YBEPTh 3EMENb CBITY
CTpaXJa€ BiJl MOCYX, SIKIi HUHI € HaWOUIhII PYHHIBHUMH i3 KJIIMaTHYHUX cTpeciB. HeraTtusHi
HACJIKA HUIIIBHOI MOCYXH OCTaHHIX POKIB crocTepiraeMo He jwie Ha [liBaHi, a ¥ y 3a3BU4aid
0JIaroTmoJTyYHHX 32 BOJIOTICTIO perioHax YKpaiHu.

Tomy mpoOnema CTIHKOCTI COpPTIB 0 €KCTpEeMalbHHX TEMIIepaTyp Ta iX 3MiH € JOCHUThb
akTyanbHOI0. [IporHO30BaHi 3MiHM KJIiMaTy BHACHIIOK BIUIMBY Ha €KOCHCTEMY B IIJIOMY 1 Ha

10



01011€HO3 03MMOI MIICHUIN 30KpeMa HAOJIMKAIOTHCS 0 KPUTUYHOI MEXI M JIOCATAIOTh 3HAYHOTO
€KCTPEMAaJILHOTO PIiBHA.

VY 3B’43Ky 31 3MIHOIO KJIIMaTy Ta TPUBAJIUM INIOOATbHUM MOTEIUIIHHSIM arpokJIiMaTH4HI
yMOBH MiBJeHHOT yacTuHU [IpaBobepexHoro Jlicocteny 3 KOXHMM POKOM YCKJIaIHIOOThCS. TyT
HAOYHO BHPAXKAETHCS CTEMOBUN KIIIMAT — TeMIepaTypa IMOBITPS MiJBUILYETHCS, 3MEHIIYETbCS
KUTBKICTh OTaJiB, 3aI1aciB BOJIOTH B IPYHTI, 110 3yMOBJIIOE TPUBAJIl MOCYXH, MMUJIOBI Oypi Ta epo3ito
IPYHTY. AJDKE BiZIOMO, IO KOKHA MPHPOTHA 30HA XaPAKTEPU3YETHCS MEBHUM CITiBBiTHOUICHHSIM
Teria i Bosoru. He Tinbku y cTenosiii 30Hi, a # y JlicocTeny miBUIIMBCS TEMIIEPATyPHUIN PEXUM 1
3MEHIIWIACS KUIBKICTh omafiB. DakTUYHO KOPJOHU TMPHUPOTHO-KIIMATHYHUX 30H KpaiHH
3cyBatoTbes Ha 100—150 kM Ha miBHIY.

B Vkpaini ocTaHHIMM pOKaMu YpOXaiHICTh 3€pHa O3MMOI MIIEHMII IoYajaa 3poCcTaTH, aje
BOHO HE 3aBXJU OyJI0 BUCOKOI sIKOCTi. CTpOKATICTh 1 HEJOCTATHS SIKICTh 3€pHA CIIOHYKAa€ LIyKaTH
IUIAXU BIUIMBY HA HOTro TEXHOJOTIYHI MOKa3HUKH. BBa)kaeMo, 110 CTBOPEHHS EKCTPaCHIbHHX
COPTIB TMILIEHHIII € OJHUM 13 BOXJIMBUX HANpsMIB BUpILICHHA wLi€i mpobiemu. Bona mae miHHe
HayKoBe, BUpPOOHMYE, C€KOHOMIYHE Ta HAIlOHAJbHE 3HAaueHHsA. BHpoBa/pKyrouw Taki COpTH 3a
BIJIMOBIAHUX arpOTEXHOJIOTIH 1 YMOB BHPOIIYBaHHS, MOKHA PEaJbHO OTPUMYBAaTH IPOAOBOJIbYE
3€pHO 3 HAMBUIMMHU SKICHUMH [TOKa3HUKAMHU, IKE KOPUCTY€EThCS ITONUTOM Ha CBITOBOMY PHHKY.

[Tocyxu 3yMOBIIOIOTH HHU3KY HE3BOPOTHHUX 3MIH Ha KIITHHHOMY piBHI, MOPYHIYIOTH a00
MNPUMIUHAIOTH (POTOCUHTE3, MPUTHIUYIOTh PICT 1 PO3BUTOK POCIHUH, IO MPU3BOAMTH 10 3HMIKEHHS
MPOJYKTUBHOCTI TMOCIBIB, 3HAYHUX KOJIMBaHb BpPOXKAMHOCTI 3a pokamMu. ToMy 3a OIlIHKHU
aJIaNTUBHUX BJIACTUBOCTEH T€HOTHINIB MOKA3HUK TMOCYXO- 1 CIEKOCTIMKOCTI TEHep CTa€e OJHUM 3
HaOIIBII OCHOBOIOJIOKHUX YMHHUKIB JOOOPY COPTIB 03MMOI HINEHUIN Ui NEBHUX MIKPO30H 1
teputopiif. CTiliKi 1O CTPECOBMX CHUTyallii TEHOTHUIH BiAPI3HAIOTHCS TOPIBHSIHO HEBEIUKOIO
MIBUJIKICTIO peaKIiii Ha 3MiHy YMOB BUpOIIyBaHHA. BOHM 37aTHI 32 CHIPUSATIMBUX ITOTOJTHUX YMOB i
00poi BOIOr03abe3neueHoCTi 3a0e3MeYnTH HOPMAaJIbHY KUTTEISUTbHICTS POCIMHHOTO OpraHi3mMy i
JaTU BUCOKHUM ypOrKai, a Mij] 9ac MOCYyXH — 3HU3UTH MOT0 HaAMEHIIIE.

Ilepma rpymna. Coptu 3 BHCOKOI0O TmocyxocTiiikictio: OOpsin, ®eodanis, Hopmika, Hachara,
Mynpicts ofecbka. BoHM mMoOkazanmy MiJBUINEHY CTIHKICTh O TPHUBAJIUX IMOCYX 1 CyXOBiiB, mii
TETJIOBOT'O IIOKY.

Jpyra rpyna. CopTu 3 HU3bKOIO CTIHKICTIO 10 TTIOCYX 1 CyXO0BiiB. Jlo 11i€l rpymnu BiTHOCATHCS COPTH
Cranea, [lInaniBka, XKutuuns oxecbka, Typi, Pymop, Mapis, Ackaniiicbka. 3a 03HaKaMH MOCYXO0-
1 CIIEKOCTIMKOCTI, BHUTPHUBAJOCTI IO CTPECOBHX UMHHHKIB BOHU He Oyl ananToBaHi [0
arpoeKOJIOTIYHUX YMOB ITiI30HU.

Tpersi rpynma copTiB XapakTEepU3YEThCS HECIPOMOXKHOIO CTIMKICTIO 7O TIOCYXH, TOOTO
3HaXOJUTHCS TOCEPEIMHI MDK Tepmioro 1 apyroro rpynamu. Croam BigHeceHO copTu Betepan,
I'ines, O6psin, CoTHUIS.

OTxe, MOXKHAa BHUIJTUTH COPTU 3 HaWOULIBbIIMM CTyNEHEM ajamTaiii 7o yMOB miJ30HU. B
yMOBax IMOCYIUIUBOCTI KJIiMaTy HaiOuIbll ananToBaHUMH BHsBHIUCS copTtu Peodanis, Hopaika,
CH Kom6in, Hacnara ta Mynpicts onecbka. BoHM cipoMOskHI MPOAYKYBaTH BUCOKY YPOXKaiHICTh
3a CIPHUATIMBUX YMOB i MiHIMQJIBHO i1 3HW)KYBAaTH 3a TMOCYUUIMBUX, PEATI30BYIOYH TaKHM YHHOM
CBIi MaKCHMaJbHUI TE€HETHYHWU TOTEHIlial B yMOBaxX MiBIeHHOI yacTuHH [IpaBoOepekHOTO
JlicocTemy.
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ICTOPIA HOXO/KEHHSA TABAKY

I'aiipaii B., ctynent 41 - a rpynu, ¢pakyiabTeT arpoHOMIi
HaykoBuii KepiBHUK — K. C.-T. H., joueHT TpetbsikoBa C. O.

IcTopist Tabaky AoCHUTh JdaBHS 1 MikaBa. Ta0ak BBaXXaeThCS OJHUM 3 HaWCTapilIuX
KyJBTypHUX POCIHH, SIKIi BUKOPUCTOBYBasW Joan. OmHaK, HOTO MOXOHKEHHS TOYHO HE BiJIOME.
Jlesiki TOCTIAHUKHA CTBEPUKYIOTh, IO MEPIIMMH Ha 3eMIll KypIsiMH OyJIHM €rHIeTChKi (apaoHH,
a/pke B OJHIN 13 TpoOHMII II THCAYONMITTS 0 H. €. 3HANWICHO TIWHSIHUMA KaJlbsSH Ta 1HII KypUJIbHI
npuiaas. butbln mOMmMpeHoro BEpCiero € Te, M0 0aThKIBITUHOIO TIOTIOHY BBaxatoTh LleHTpanbHy i
[liBnenny Amepuky, A€ I0Tenep y NpUpPOJHUX yMoBax BupocTae 10 60 ioro BUMIB 1 pI3HOBUIIB. A
BIZIOMOIO KyJbTypa cTajia 3aBsku Xpuctopopy KomymoOy.

ApXeoJIoriuHi 3HaxiIKU CBiI4aTh MpO Te, IO KYyJbTUBYBAHHS TIOTIOHY pO3MOYaIOCs
6mu3pko 5000-3000 pokiB ToMy. MoxIJIMBO, HAHOLIBII paHHI 3HAXiOKW BUSABIEHI B Mekcumi Ta
[lepy. YV HamioHanbHUX TpaguIlisax OaraTbOX IHIITEHHUX AaMEPUKAHCHKUX HApOJIB TIOTIOH
BiJlirpaBaB BaXXJIMBY pOJib. BiH BUKOPHUCTOBYBABCS B pUTyalax, 00OpsAaax, siK JIKapchbKui 3aci0 i s
peniriitHuX nepeMoHid. AGOPUTEHU HA3UBAIM 3TOPTKH BUCYIIEHOTO JIUCTS «Ta0aK0» 1 «CUTAPO»

3aBasku MpUOYTTIO €BPOIEHIIIB 0 AMEPHUKH TIOTIOH CTaB Bimomuii B €Bpormi. Komonictu
npuBe3Nu Horo 3 Amepuku B €Bpomy B 16 CTOMITTI, 1 BiH IIBUAKO CTaB MOMYJSPHUM Cepel
eBponeiiB. [lodanu KynbTUBYBaTH TIOTIOH B €Bpomi, Adpuni ta A3ii. ¥V 17-18 cromTrsix
BXXKMBAHHSA TIOTIOHY CTaJO0 3HAYHO MOIIMPEHIMM. BiH BHKOpPHCTOBYBaBCS SIK MEIUYHHUH 3aci0
(mikapcekwii  3aci0 Big TOJOBHOTO OO0 (camMe 3BICHM BHHHUKIO CJIOBO «HIKOTHHY)), aje
HaWNOMyJISIPHILIE BIH CTaB cepej KypliB. TIOTIOHOBA NMPOMMUCIIOBICTh pO3BHUBAJacs, 1 L€ MPHUBEIO
JI0 3pOCTaHHS MOMYJISIPHOCTI KypIHHS TIOTIOHY Ta JI0 3'SIBJICHHS BEJIMKUX TIOTIOHOBUX KOMIIAHIM.

FENNEL
Student of the 42th group, Faculty of Agronomy Nepokryta I.
Scientific advisor — Candidate of Agricultural Sciences, Tretiakova S. O.

Fennel is used for pharmaceutical and culinary purposes. Scientific name: Foeniculum
vulgare. The plant is a perennial and an annual plant, commonly called dill or sweet dill. The fruits
of the plant are used as an additive to teas that help with problems with the gastrointestinal tract.
They are used as flavoring agents for medicinal and cosmetic products. An infusion of seeds has a
good effect on a person's appetite.

Fennel has a considerable spindle-shaped, thick root. The leaves are dark green, small and
oblong. The stem reaches 2 meters and has inflorescences, they consist of small yellow flowers,
which are collected in umbrellas, and also gives a rich anise aroma. On the flowers of fennel, small,
egg-shaped fruits are formed, these are bare oblong dicotyledons with prominent seed ribs, and
have a very pleasant smell. Harvesting period is from August to November.

Fennel fruits contain essential oils - 6%, with a high content of anethole, as well as pinene and
camphene, which gives a strong aroma, fatty oil - 20%, protein substances, alpha-pipene, macro-
and microelements.

Application. Fennel is a plant that helps to eliminate spasms of the smooth muscles of the
stomach and intestines. The plant has an antiemetic effect. They are used in the treatment of
flatulence in the same way that fennel fruits restore the work of the intestines. There is also an
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interesting fact about fennel: it is able to stimulate milk production in lactating women. It also helps
in the treatment of menstrual cycle delay. Recommendations from doctors to use the remedy for
inflammation of the mammary glands.They make ointments, powders, compresses, baths with
fennel can serve to facilitate the healing of damaged areas of the skin that are suffering from
dermatitis, psoriasis, eczema, furunculosis.

Fennel seeds are used in various fields, such as confectionery, food industry, they are
sprinkled on ready-made meat dishes. Fennel seeds and flowers idealize the smell and taste of
vegetables and vinegars, oils, dressings and sauces. Fruits are added for flavor to syrups, alcohol
and liqueurs, tea and even compotes.

To grow fennel, it is better to choose a sunny or slightly shaded open area with loose fertile
soil, protected from cold drafts. Heavy, acidic, clayey and stagnant soils are not typical for fennel.
Fennel is best grown through seedlings. Sowing takes place at the end of April in fertile soil to a
depth of no more than 2.5-3 cm, at a distance of 20 cm and 50 cm between rows. After 15-20 days,
the first seedlings come out.

After planting, every 2-3 days, fennel is well watered with rather warm water and the soil is
loosened. When the soil dries out, plants release flower stalks, after which they cannot be used for
food. If the soil is infertile, then during the season the plants will need 1-2 fertilizing with a
complex mineral fertilizer with basic trace elements. Harvesting takes place in 2.5 months, when
the diameter of the edible part becomes 8-10 cm. If the cobs are overgrown, they may begin to give
a bitter taste.

INFLUENCE OF FERTILISATION ON SPRING BARLEY PRODUCTIVITY

LJIBHIIBKWM Bitaniii, cTynenT 16 M-a rpynu GpaKyIbTeTy arpoHOMil
KepiBHuk — kanauaar c.-r. Hayk, goueHt [lonropeuska H. M.

Among the spring cereal spiked crops grown in Ukraine, spring barley is characterised by
increased nutritional requirements due to the short growing season.

Numerous scientific studies and analyses of production experience have shown that spring
barley uses 14-27 kg of nitrogen, 11-15 kg of phosphorus and 13-24 kg of potassium to produce 1
tonne of grain and the corresponding amount of by-products.

Fertilisers bring elements important for plant life into the soil. The impact of each of them is
related to their physiological role in metabolism. For example, nitrogen increases the intensity of
respiration and stimulates growth processes. Phosphorus is involved in the synthesis of nucleic
acids and carbohydrates, which plays an important role in energy metabolism. The nitrogen supply
to plants determines the intensity of protein and other nitrogenous compounds synthesis, which, in
turn, are the "architects" of productivity. Barley contains 1-3% nitrogen in dry matter and 16—-18%
in proteins.

Crop yields are less dependent on phosphate fertilisers than nitrogen fertilisers, but it is
phosphorus in the nutrition system of spring cereals that contributes to the active and efficient
absorption of nitrogen and potassium by plants. In assessing the phosphorus regime of the soil and
the availability of phosphorus for crops, the content of its mobile compounds is important.
Scientists say that optimisation and specification of mineral fertiliser application rates is only
possible through systematic research on the content of mobile phosphorus compounds during the
growing season, depending on the fertiliser system used.

Balanced phosphorus nutrition ensures better development of the root system of cereal crops,
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in particular, the roots branch out more strongly and penetrate deeper into the soil, which helps to
increase the resistance of plants to lodging. Research by domestic and foreign scientists has
established the critical need to provide plants with phosphorus in the early stages of growth and
development — even improved phosphorus nutrition at later stages cannot offset the lack of the
element for young plants, which leads to lower crop yields.

In all major soil and climatic zones of Ukraine — Polissya, Forest-Steppe, and Steppe —
phosphate and potash fertilisers are applied at full rates for basic tillage.

The nutrients absorbed by the root system are transported through the conductive system and
accumulated in the tissues of the plant organism. The dynamics and efficiency of nitrogen and
phosphorus consumption by plants are interconnected: insufficient nitrogen supply to plants leads to
a decrease in phosphorus absorption and vice versa. Scientists have established the limits of
interdependence between the proportions of nitrogen and phosphorus in the organic matter of
vegetative plants: the ratio of the first element to the second is never lower than 0.04 g/g, but rarely
higher than 0.15 g/g.

Under the conditions of the Northern Steppe of Ukraine on ordinary heavy loamy
chernozems, N1oP10Kio provided a yield increase over the control of 0.32—0.63 t/ha, or 8.4-17.0%,
NaoP40Kao — 0.66—0.95 t/ha, or 17.4-25.8%, depending on the predecessor.

Practitioners recommend applying mineral fertilisers with an average rate of NeoP4o directly to
barley on farms in Mykolaiv region. Scientists at the National Centre for Seed Science and Variety
Research — NAAS Breeding and Genetics Institute suggest that in agricultural formations in Odesa
region, on soils with relatively low fertility and after the worst predecessors, the rate should be
increased to 60—80 kg/ha per year, while planning a split application of nitrogen fertiliser — half of
the total rate should be applied for pre-sowing cultivation, and the other half should be applied
during critical phases of growth and development to increase productivity and grain quality. On
fertile soils and after the best predecessors, NPK is recommended to be applied at 45-60 kg/ha per
crop year. In their recommendations, scientists also emphasise that to obtain maximum yields of
intensive varieties that respond well to high agro background and are resistant to lodging, it is
necessary to apply mineral fertilisers at a rate of Noo-120P90Koo.

Scientists at Uman National University of Horticulture have found that in the Right-Bank
Forest-Steppe of Ukraine, the application of mineral fertilisers at NeoP9oKoo allowed for a 21-48%
higher yield of spring barley compared to the control. Scientists note that the yield increase from the
application of macrofertilisers decreased with the increase in the supply of moisture to plants during
the growing season. In their opinion, this confirms the important role of macronutrients in
increasing plant stress resistance.

According to the research results, it was found that optimisation of spring barley cultivation
technology in the central part of the Right-Bank Forest-Steppe is ensured by a balanced fertilisation
system, which includes the application of NooP4sK4s and the use of plant growth regulators Binom
or Terpal, which leads to an increase in the realisation of the genetic potential of Vinnytskyi 28 and
Nabat varieties by 60—70%, contributes to an increase in grain yield of 2.21-1.97 t/ha and protein
content of 13.8—-13.9%.

Scientists point out that the application of the main nutrients (nitrogen, phosphorus,
potassium) in their optimal ratio, as well as the use of trace elements (manganese, boron, copper,
zinc, molybdenum, etc.) allows to regulate the content of their available forms in the soil and plant,
which is a prerequisite for obtaining high and sustainable spring barley yields without significant
pressure on the environment.

It has been established that the use of foliar fertilisation with microfertilisers at critical stages
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of organogenesis has a positive effect on both the overall density of the stem and the formation of
productive stems of spring barley. Scientists have found that the introduction of NeoP9oKoo
contributed to an increase in the total number of stems at the end of the growing season by 48%,
and productive stems by 56% compared to the control — 401 and 304 pcs/m?, respectively.
Depending on the forms of microfertilisers and the number of fertilisers, spring barley plants
formed a total stem density of 634-794 pcs./m?, the number of productive stems increased to 508—
563 pcs./m?. The highest indicators of total stem density — 698 and 794 pcs./m?, respectively, were
formed in the variants of technology, which provided one or two foliar fertilisations with three-
component microfertiliser.

MERKMALE DER WACHSENDEN LYALEMANTSIA

Aufgefiihrt von einem Studenten der 42. Gruppe der Uman National University of Hortikulturen
Moskalenko D.S., Lomako O. V. 21. Gruppe
Forschungsleiter — auflerordentlicher Professor der Abteilung fiir Pflanzenziichtung, Uman National
University of Hortikulturen Tretiakova S. O.

Lallemantia Iberica-Art aus der Familie der Lamiaceae. Eine einjdhrige (zweijdhrige)
Pflanze, die bis zu 0,5 Meter hoch wird. Die Blitter sind einfach, die Bliitenstdnde sind dolden-
oder dhrenférmig, die Schilde sind klein blutig. Der Kelch ist gerade oder gebogen, die Lappen sind
ungleich. Krone stark zweiklappig, hintere Lippe mit 2 Léngsfalten innen, RGhre oben erweitert.
Unter der Lippe der Bliitenkrone befinden sich Staubblitter. Die Niisse sind lénglich, dreieckig,
glatt und klebrig. Sie blithen von Juli bis August, die Samen reifen von August bis September.

Diese Art ist zwittrig (hat sowohl ménnliche als auch weibliche Organe) und wird von
Bienen bestdubt. Es ist dafiir bekannt, Wildtiere anzulocken. Geeignet fiir: leichte (sandige) und
mittlere (lehmige) Boden, bevorzugt gut durchldssige Boden. Geeigneter pH-Wert: leicht saure,
neutrale und basische (leicht alkalische) Boden. Es wichst nicht im Schatten. Bevorzugt feuchte
Erde, die Pflanze keimt bei 3-4°C und Sdmlinge erscheinen bei 5-6°C. Sdmlinge halten Frosten von
-3 bis -6°C stand. Die Vegetationsperiode betrdgt 65-90 Tage. Geeignet fiir alle Boden- und
Klimabedingungen der Ukraine.

Anbautechnik. Die besten Vorldufer fiir Lalemancia sind Wintergetreide und
Reihenkulturen, diese Kultur ist auch ein guter Vorlaufer fiir Wintergetreide. Die Bodenbearbeitung
erfolgt wie bei Frithjahrskulturen. Die Aussaat erfolgt in Reihen (15 cm). Die Einwickeltiefe betrigt
2-3 cm. Die Aussaatmenge betrdgt 18-20 kg/ha. Die Aussaat erfolgt frith, wenn sich der Boden in
einer Tiefe von etwa 5 cm auf 4-5°C erwdrmt. Es werden mineralische Diingemittel verwendet -
N#P+K*. Nach der Aussaat wird gewalzt und gekront. Es ist besser, durch direktes Kimmen mit
niedrigem Schnitt zu sammeln, wenn die Samen in den unteren Bechern dunkler werden, und bei
trockenem Wetter, denn wenn Wasser auf die Samen gelangt, werden sie schleimig und verfaulen
schnell. Bei einer Luftfeuchtigkeit von 9 % lagern

Anwendungsbereich. Die Samen enthalten bis zu 30 % trocknendes Ol. Es wird fiir
Beleuchtungszwecke wie Lacke, Farben und Schmiermittel verwendet. Dieses Ol hat ein sehr
breites Anwendungsspektrum, unter anderem als Holzschutzmittel, als Bestandteil von Olfarben
und zur Seifenherstellung. Es wird auch bei der Herstellung von Linoleum verwendet.
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THE ROLE OF THE VARIETY IN THE FORMATION OF SEED PRODUCTIVITY OF
PLANTS
KJIMBAHCBKHWHM Makeum, cryaent 15 M-a rpynu (akyabTeTy arpoHOMii
KepiBHUK — 1OKTOD C.-T. HayK, npodecop [Tonropenskuii C. I1.

In view of the need to protect the rights to breeding achievements in the conditions of the
market of varieties and seeds and Ukraine's accession to the International Organisation for the
Protection of Plant Varieties UPOV, a system of phased identification of winter soft wheat varieties
using morphometric traits, biochemical and molecular markers was developed and, on this basis, a
scale for determining the level of heterogeneity in ascending order from 0 to 9 points was proposed.
These developments are effective in the primary (pre-breeding) seed production of winter soft
wheat varieties to bring them to the required level of homogeneity.

The breeding achievements of the leading research institutions of Ukraine are represented by
the achievements in increasing the productivity of new winter soft wheat varieties, which define
new stages of variety change represented by different generations of varieties based on genetic
differences. Each subsequent generation has a higher genetic potential for productivity than the
previous one, which is realised through the adaptability of its elements in the total yield — at the
level of 0.73-0.91 t/ha.

Scientists argue that increasing the adaptability of winter soft wheat varieties that form stable
yields under stressful growing conditions is the main task of modern breeding. Determination of
stress factors and availability of sources of resistance are ensured by preliminary introduction, in
which evaluation of breeding material in different years provides information on the peculiarities of
genotypes' response to changing environmental conditions. Important parameters are the
determination of the regression coefficient, which characterises the average response of a genotype
to changing environmental conditions, shows its plasticity and makes it possible to predict the
variability of the trait under study within certain conditions. Zero or a value close to zero indicates
that the genotype does not respond to changes in environmental conditions. The stability variance
shows how reliably the variety corresponds to the plasticity estimated by the regression coefficient.
The closer the value is to zero, the less the empirical values of the trait differ from the theoretical
ones. An increase in the plasticity of a variety often contributes to a decrease in its stability.
According to the stability variant, low plasticity forms with a low value are considered widely
adapted genotypes, but unprofitable and are classified as extensive, and highly plastic forms with a
low value are classified as intensive. Medium-sized domestic genotypes are a valuable source
material for the development of highly adaptive and promising winter bread varieties for the
conditions of the eastern part of the Forest-Steppe of Ukraine: Gayok and MIP Lada (UKR), which
have the highest genetic potential for adaptability combined with high yields.

Varieties can be highly sensitive, responding to improved growing conditions and the use of
intensification factors, or neutral (stable), which do not respond to changes in these factors.
Varieties of the first type are suitable only for cultivation using intensive technologies, and the
second type are extensive. The best, according to S. A. Eberhart, W. A. Russell, are medium-plastic
26 varieties with a high average value of the trait and high stability under different growing
conditions.

An intensive variety is considered to be one that, under optimal growing conditions, annually
exceeds all the tested varieties in terms of yield; a plastic (capable of variability) variety is one that
provides the highest average yield in different test years; and a stable variety is one that has the
smallest difference between the maximum and minimum grain yields over 39 years of research.
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The main factors affecting the genetic balance of biotypes of a heterogeneous winter bread
variety are the effects of interaction of the components of the variety population with each other and
with the environment. They can have both positive and negative effects, which can only be detected
experimentally in the process of supplementary seed production of varieties as a result of studying
the mechanical mixture of lines within a variety with different seed ratios. Positive effects can be
used to improve the biotypic composition of the original variety and its agronomic characteristics,
or to create a new balanced population that can serve as a new variety in terms of identification
traits and the magnitude of advantages over the original variety and the standard. In the process of
primary seed production, the positive effects of selection in specific environmental conditions are
consolidated in subsequent generations and are most pronounced in the same or similar conditions.
In this regard, when tested under the same conditions, each institution has its own nurseries of
supplementary seed production from P-1, formed in the same institution. The exception to this rule
is nurseries created from primary seed production in the institute that is the originator of the variety.
These nurseries of supplementary and basic seed production are the most advanced and stable in
terms of genotypic composition of varieties, which is realised in the maximum manifestation of
productive action and other positive traits in different environmental conditions.

GROWTH AND DEVELOPMENT OF GRAIN SORGHUM UNDER CONDITIONS OF
FOLIAR FERTILISATION

KPYIJIOB Bornan, crynent 11 M-a rpynu ¢akynpTeTy arpoHOMil
KepiBHuk — kanauaar c.-r. Hayk, goueHt [lonropeuska H. M.

Biologically active substances are chemical compounds that in small quantities can change
metabolism and its rate and affect the physiological state of crops. Among them are enzymes,
biostimulants, pheromones, hormones, vitamins and other substances.

Plant hormones produced by plants are endogenous substances that play an important role in
controlling plant growth. The main groups of plant hormones are cytokinins, ethylene, auxins,
gibberellins, brassinosteroids and abscisic acid.

Modern research shows that there is a wide range of synthetic analogues of natural
compounds that have high physiological efficacy. These synthetic growth regulators are similar to
endogenous plant hormones and are usually aimed at changing the hormonal status of plants. They
are non-toxic in recommended concentrations. In addition, there are also many microfertilisers that
can be used in combination with growth regulators as a source of nutrition for plants.

The use of growth regulators during the period of active growth and development of plants is
aimed at regulating the processes of mineral and water absorption, accumulation of substances and
optimisation of photosynthetic processes. Studies show that optimal rates of photosynthesis are
observed only when the concentration of nutrients and water allows all important metabolic
processes to take place. Low concentrations or the absence of one or more nutrients usually lead to
a significant decrease in the intensity of photosynthesis and respiration.

Many organic acids, which are growth factors, in low concentrations stimulate and activate
plant resistance to pathogens. These growth factors act on the entire plant organism without having
a specific

40 impact. Many growth stimulants that have anti-stress properties contribute to increasing
plant resistance to biotic and abiotic factors, such as drought, frost, high temperature, etc., in
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addition to their growth-stimulating activity.

The group of synthetic plant hormones with stimulating activity includes auxin analogues,
such as butyric and acetic acids, sodium salts of gibberellic acid - gibberellin analogues, cytokinin
analogues and brassinosteroid analogues.

Another group of growth regulators is represented by the products of microorganisms such as
Preudomanas aureofaciens, Cylindrocarpon magnusianum, Acremonium lichenicola and
Pseudoonas fluorescens. These preparations can be considered combined, as they may contain
several growth stimulants that are products of microbial activity.

The use of a wide range of growth stimulants on plants can reduce the use of infection control
agents. Due to the immunostimulating properties of some products, their combination with
fungicides can reduce fungicide consumption by 22-28%. This leads to more environmentally
friendly, safe and cost-effective farming.

One of the new trends is the use of biological substances (biopesticides), including growth
stimulants. The peculiarity of growth stimulants is that they do not interfere with cell division,
while the toxicity of classical pesticides, on the contrary, affects this process in the plant. Since
modern drugs, such as herbicides, work by blocking certain pathways of energy transfer and
synthesis in plant cells, pesticides cannot be considered environmentally safe products, and their use
is becoming harmful to humans.

Growth regulating substances, most of which are biologically active compounds, are more
environmentally friendly than chemical compounds that do not exist in the plant world. One of the
features of these factors is their rapid breakdown outside the plant organism, which makes it
impossible for them to accumulate in the soil. In addition, preparations containing microorganisms
or isolated substances from microorganisms are not synthesised by chemical manufacture, but are
extracted from existing natural compounds.

The use of chemical plant protection products, such as pesticides, is often environmentally
friendly. In addition, pesticides are not used when growing organic products in protected areas of
water bodies or recreational facilities. The use of growth stimulants with high insecticidal activity
reduces not only pesticide costs, but also the stressful impact of abiotic factors on plants.

The activation of physiological processes of plant growth and development with the help of
growth stimulants is mainly aimed at compensating for the deficiency of relevant plant hormones in
plants. The peculiarity of modern growth regulators is their contribution to overcoming the
prolonged effects of high temperatures, insufficient humidity and limited light. In fact, they
stimulate not only growth processes but also the combined resistance of plants.

Sugar sorghum is highly plastic and resistant to drought and lack of soil moisture, which is
common not only in the Steppe but also in the Forest-Steppe zone of Ukraine. In such conditions,
sorghum has an advantage over other crops because it is highly plastic and, with the right
technology, can always provide a stable yield.

Understanding of the role of growth factors and their impact on plants can be expanded by
analysing the impact of biological factors on the germination and vital activity of grain sorghum
seeds. The use of modern growth stimulants in agriculture is gaining popularity, so studying their
effect under nutrient deficiency conditions is interesting from a scientific point of view. Most
studies of growth stimulants conducted by other researchers have been based on models that
approximate ideal conditions.

Growth factors have a positive effect on the physiological processes occurring in the plant
during the sorghum growing season, normalising the chemical balance, increasing resistance to
pathogens and contributing to improved product quality and quantity.
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Sorghum, like many other crops, requires a sufficient supply of soil moisture in the initial
stages of growth in the surface soil layer. One of the main tasks is to choose the right growth
stimulants to develop the root system and ensure efficient water use by the plant.

The slow and prolonged vegetative growth of plants during the first 3040 days after
germination indicates the significant importance of the location and soil purity from weeds. In
addition, in the early stages of sorghum growth, water and nutrient consumption is low. Therefore,
during this period, it is recommended to use growth stimulants together with micronutrient
fertilisers to provide the necessary growth regulators to stimulate the formation of additional leaves
in sorghum and to use scientifically based weed control methods.

MERKMALE DES ANBAUS UND TECHNOLOGISCHE MERKMALE DES ANBAUS
VON MACLEA

Aufgefiihrt von einem Studenten der 42. Gruppe der Uman National University of Hortikulturen
Moskalenko D.S., Hryniuk Dar’ia S. Sinkevych M. V. 21. Gruppe
Forschungsleiter — auBBerordentlicher Professor der Abteilung fiir Pflanzenziichtung, Uman National
University of Hortikulturen Tretiakova S. O.

Es handelt sich um eine Gattung von zwei oder drei Arten von Bliitenpflanzen aus der
Familie der Mohngewéchse (Papaveraceae), die aus Japan (Macleaya cordata) und China (M.
cordata und Macleaya microcarpa) stammen. Es handelt sich um groe, rhizomartige Stauden mit
gefiederten, gewellten, olivgriinen oder grauen Blittern, 25 cm langen und hohen Stielen mit
Luftbiischeln aus bliitenlosen, rohrenférmigen, cremefarbenen oder cremefarbenen Bliiten.

Anbautechnik. Da Maclea oder Pflaumenmohn in der landwirtschaftlichen Produktion nicht
so haufig verwendet wird, werden wir iiber den Anbau auf dem Bauernhof nachdenken. Mohn lésst
sich leichter aus Stecklingen oder geteilten Pflanzen ziichten, aber wenn Sie Samen verwenden
mochten, ist es am besten, Pflaumenmohn im Freien anzubauen.

Die Aussaat erfolgt im zeitigen Friihjahr, vor dem letzten Frost. Nach der Aussaat sollten sie
leicht mit Erde bedeckt werden. Normalerweise dauert es etwa zwei Wochen, bis die Samen
keimen. Pflaumenmohn wichst gerne sowohl an sonnigen als auch an halbschattigen Standorten mit
guter Drainage. Idealerweise sollte der Boden, auf dem diese Pflanzen wachsen, feucht sein. Nach
dem Ausdiinnen die Sdmlinge so verpflanzen, dass sie etwa 2 Meter voneinander entfernt sind.

Anwendungsbereich. Die gesamte Pflanze wirkt schmerzstillend, 6dematos,
verdauungsfordernd, entschlackend und harntreibend. Der Saft aus den Blattstielen wird zur
Behandlung von Insektenstichen verwendet. Zur Behandlung von Ringelflechte wird ein Sud aus
Bléttern und Stidngeln verwendet. Der giftige Saft wird zur Bekdmpfung giftiger Geschwiire
eingesetzt. Die getrockneten Hohlstiele konnen als Pfeifen verwendet werden. Totet Insekten und
Miickenlarven. Die Bliiten werden zum Abtdten von Larven verwendet, wihrend die ganze Pflanze
zum Abtoéten von Larven und Insekten verwendet wird.
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THE INFLUENCE OF SEEDING RATES ON THE PRODUCTIVITY OF PEAS

MI3EPAKA SIpocaas, cryneHT 14 M-a rpynu akynbTeTy arpoHOMii
KepiBHUK — 1OKTOD C.-T. HayK, npodecop [Tonropenskuii C. I1.

Today, the expansion of sown areas and increase in gross grain yields of peas in Ukraine is
possible only if the requirements for modern technologies for growing high-yielding mustachioed
varieties with a short ripening period, increased resistance to lodging and seed shattering, suitable
for direct combining, which reduces grain losses and improves its quality indicators. For normal
growth and development, plants need an adequate feeding area, where they will have enough
nutrients, water and solar energy to create the necessary vegetative mass and form grain. By
increasing or decreasing the feeding area, the effectiveness of mineral fertilisers can be increased.
Pea productivity is highest at the optimum seeding rate, which depends on climatic conditions, soil
fertility, predecessor, fertiliser, variety, timing and method of sowing, seed quality, etc.

To achieve high pea yields, it is necessary to ensure the optimum number of plants per unit
area, which is achieved by setting the appropriate seeding rate. Excessive thickening does not
significantly increase seed yields, and seed quality even deteriorates. Thickened crops suffer from a
lack of light, have a less developed root system, and reduce the biological fixation of atmospheric
nitrogen. Both liquefied and thickened crops significantly reduce the yield and quality of grain.
Liquefied crops are less productive and more susceptible to weeds.

At low seeding rates, even with a certain increase in the productivity of an individual plant,
grain yields per unit area decrease because liquefied crops do not fully use nutrient reserves and
moisture.

By increasing or decreasing the area under crops, the effectiveness of mineral fertilisers can
be improved. Scientists and producers still do not have a consensus on the optimal seeding rate for
field cenosis of pigeonpea. The seeding rate should ensure the optimum sowing density. It is
calculated taking into account the individual plant nutrition area, and for peas it is 100130 cm?.

It is important to establish the optimal seeding rate for pea varieties for certain soil and
climatic conditions. The seeding rate is set depending on the biological characteristics of the variety
and the soil and climatic zone of cultivation. It ranges from 0.8 million germinating seeds per
hectare to 1.4 million seeds per hectare.

Thus, the recommended zonal seeding rates are: for the Southern Steppe of Ukraine — 0.9—1.0
million germinating seeds per hectare, for the Forest-Steppe — 1.0—1.2 million, for Polissya — up to
1.1-1.4 million. For low-growing and leafless varieties, the seeding rate is increased by 0.1-0.2
million seeds, and for tall varieties, it is reduced by about the same amount. Large-seeded varieties
are usually sown less frequently than small-seeded varieties. In narrow-row sowing or when sowing
seeds in dry soil, the seed rate is increased by 10—15%.

There is a lot of ambiguous data on the impact of seeding rates on pea grain yield, which is
due to different soil and climatic conditions, the level of intensification of cultivation technology,
etc., which indicates the need for further research to optimise seeding rates for new pea varieties,
taking into account their nutritional characteristics in the eastern part of the Forest-Steppe.

In the European Union, researchers recommend using seeding rates of 0.7 million/ha to 1.2
million/ha, depending on local soil and climatic conditions. There are also recommendations to
increase the seeding rate of peas to 1.6 million units/ha. There are recommendations to increase the
seeding rate by 10% during early sowing.

According Institute of Plant Production of the National Academy of Agrarian Sciences of
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Ukraine, it is not advisable to increase the seeding rate above 1.2 million/ha.

The optimal seeding rate for the morphological type of mustachioed peas of the Kharkivskyi
Reference variety in the northern Steppe, with mineral fertilisers at NisP1sKis and N3oP30K3o rates,
was 1.4 million/ha.

In the South of Ukraine, when growing pea varieties of the leafless morphotype, the best
results are achieved with a seeding rate of 1.1 million/ha, and with insufficient reserves of
productive soil moisture, the highest yields are obtained with a seeding rate of 0.8 million/ha.

According to German researchers from breeding stations, the optimal seeding rate for peas in
Germany is 0.7-0.8 million/ha. It should be increased to 0.80—0.85 million/ha only if sowing is
delayed. In Poland, 0.8—1.0 million/ha is sown. For the Czech Republic, it is proposed to sow 0.9—
1.1 million/ha.

Studies of sowing rates of 0.6 million/ha, 0.8 million/ha and 1.0 million/ha have shown that
the highest yields of Madonna, Salamanca and Astronaut varieties are formed at a rate of 1.0
million/ha. Reducing the sowing rate to 0.8 million/ha leads to a decrease in yield by 0.19-0.56
c/ha.The optimal seeding rate for moustached pea seeds in the northern Steppe on the background
of fertilizers is 1.4 million/ha.

Research, the optimal seeding rate for pea varieties Ulyublenets and Yulii was increased to
1.5 million/ha.

Increasing the seeding rate of peas on ordinary black soil from 1.0 million/ha to 1.3 million/ha
provided an increase in yield in all varieties by 0.13-0.40 t/ha. At the same time, there was a
decrease in individual plant productivity, which was compensated for by an increase in plant
density.

According, when growing variety in the northern Steppe, the sowing rate should be 1.4
million/ha, while increasing it to 1.6 million/ha and 1.8 million/ha leads to a decrease in yield due
to a decrease in the number of beans and grains due to a lack of productive soil moisture and self-
shading. Based on the research and the results obtained, it can be preliminarily concluded that the
crops of moustached peas of the morphological type used moisture most efficiently when sown at a
rate of 1.8 million germinating seeds/ha.

Thus, there is a lot of contradictory data on the effect of seeding rates on pea grain yield,
which is due to different soil and climatic conditions, the level of intensification of cultivation
technology, etc., which indicates the need for further research to optimise seeding rates for new pea
varieties, taking into account their nutritional characteristics in the western Forest-Steppe.

Thus, the optimal plant density and nutrient supply are the most important conditions on
which crop productivity depends. Therefore, it is important to study how different seeding rates
affect plant density and productivity, as well as the processes of forming elements of the yield
structure. It should be borne in mind that in different soil and climatic zones, the optimal plant
density can vary widely and does not remain constant throughout the entire growing period.

From the above literature review, it can be concluded that establishing the optimal
quantitative seeding rate for peas requires further study, taking into account varietal characteristics
and growing conditions. Therefore, it was important to study the effect of seeding rates on the
formation of yields of high-yielding varieties of moustached peas under conditions of insufficient
moisture when grown using intensive technology.
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INFLUENCE OF MACRO- AND MICROFERTILISERS ON THE GROWTH AND
DEVELOPMENT OF MAIZE

MEJIBHUK Has3apiii, ctrynest 14 m-a rpynu gakyibTeTy arpoHOMii
KepiBHuK — KaHAKIAT C.-T. HayK, AoueHT [lonTopenska H. M.

One of the most important factors affecting the growth and development of maize plants is
mineral nutrition. Together with photosynthesis, it constitutes a single process of metabolism
between the plant and the environment. Given the complexity of this process and the frequent cases
of too low yields, its essence is to provide plants with the necessary elements in a timely and correct
manner.

Corn is a very demanding crop for soil fertility. The optimal reaction of the soil solution for it
is in the range of pH 6—7, and it grows poorly on acidic soils. For the formation of 1 tonne of grain
with the appropriate amount of leaf mass, maize hybrids of different early maturity consume an
average of 20-25 kg of nitrogen, 10—14 kg of phosphorus, 25-35 kg of potassium, 6—10 kg of
magnesium and calcium, 3—4 kg of sulphur, 11 g of boron, 14 g of copper, 110 g of manganese, 0.9
g of molybdenum, 85 g of zinc, and 200 g of iron from soil and fertilisers.

Depending on the soil and climatic zone where corn is grown and the type of soil, the
recommended rates of mineral fertiliser application vary: In the Steppe on ordinary and southern
chernozems — Neo-90Ps0K30-45; in the Forest-Steppe on powerful and podzolic chernozems — Neo-90Pso-
90Keo, grey and dark grey forest soils — Nso-120P60-90Ke60-90; in Polissya on sod-podzolic and grey forest
soils — Neo-150P60-90K60-90.

Up to 80% of phosphorus and potassium and no more than 20% of nitrogen fertilisers are
applied for ploughing, and the rest is applied in spring for pre-sowing cultivation, using equal
amounts of ammonium nitrate and urea.

With the increase in grain productivity of corn, the ratio of N: P: K ratio increases. If at a
yield of 5.0 t/ha it is 1.0: 0.4: 0.7, then at 8.0 t/ha it increases to 1.0: 0.34: 1.2.

By the 8-leaf stage (BBCH 18), maize plants absorb a small part of the necessary nutrients:
2% of nitrogen, 1% of phosphorus and 4% of potassium. The maximum amount of nutrients will be
absorbed in the period from the emergence of the panicle (BBCH 51) to three to four weeks after
flowering (BBCH 70-71). Nitrogen fertilisers contain different forms of nitrogen: nitrate,
ammonium and amide. The root system of plants can absorb only nitrate and ammonium forms.
However, the ammonium form of nitrogen is better absorbed by plants on alkaline soils, while the
nitrate form is better absorbed on acidic soils, which should be taken into account when choosing
fertilisers. The amide form is not absorbed by the root system at all and needs to be converted to the
nitrate form in the soil to become available to plants, which gives a certain amount of time — a delay
in use. Therefore, the use of nitrate or ammonium forms of nitrogen fertilisers in the early stages of
corn development is not advisable. A combination of 15-20% nitrate or ammonium nitrogen with
80—-85% ammonium nitrogen is more effective.

Research shows that in the nutritional balance of corn, the lack of one of the elements slows
down the growth and development of plants, the formation of leaves, panicle flowering, pollination
and reduces the generative capacity. Plants consume nitrogen and potassium mainly before the
panicle ejection phase, while phosphorus is more actively absorbed during seed germination, initial
development, and grain filling and ripening.

Nitrogen plays a key role in the life cycle of maize, as it is a component of proteins,
chlorophyll, vitamins and other important organic substances. With high nitrogen nutrition, corn
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shows its potential better, and with insufficient nitrogen, plant growth and chlorophyll formation
slow down, and the intensity of photosynthesis and protein metabolism decrease.

Nitrogen plays a key role in the life cycle of maize, as it is a component of proteins,
chlorophyll, vitamins and other important organic substances. With high nitrogen nutrition, corn
shows its potential better, and with insufficient nitrogen, plant growth and chlorophyll formation
slow down, and the intensity of photosynthesis and protein metabolism decrease.

Scientists say that two-time foliar nitrogen fertilisation at the rate of Nus is effective, as the
grain yield increased by 34.0-35.3% depending on the hybrid.

Potassium affects the metabolism and movement of carbohydrates, participates in protein
metabolism and increases plant resistance to fungal diseases. Its consumption by plants ends in the
phase of milky grain ripeness. Its deficiency slows down the development of the root system, which
reduces resistance to lodging. The stem shortens, the leaves turn yellow-green at the edges, then
turn yellow completely, their tops and edges dry out as if they were burned. Plants form small cobs
with incompletely filled grains.

Potassium regulates the water regime, increases drought resistance and resistance to diseases
and pests. If there is a lack of this element in the soil, the absorption of nitrogen and trace elements
decreases: Cu, Mn, Zn. Insufficient potassium has less of an impact on yields than nitrogen
deficiency.

Corn needs phosphorus throughout the growing season and its supply to plants does not stop
until the grain is fully ripe. The need for phosphorus is particularly acute from the first stages of
plant growth and development. It reduces the period of leaf emergence and accelerates root
penetration into the lower soil layers, which is important when growing corn in areas of insufficient
moisture. Another important period when a plant needs phosphorus is the formation of generative
organs. With a lack of phosphorus, plant growth is significantly delayed, the leaves become purple-
purple in colour, the flowering and ripening phases are delayed, and irregularly shaped cobs with
curved rows of grains are formed. It should be borne in mind that a lack of phosphorus at the
beginning of the growing season cannot be compensated for by applying it at a later date. Excessive
phosphorus nutrition delays growth processes, but accelerates plant development, reducing the yield
of green mass and grain. In the initial period of growth and development, corn needs a sufficient
supply of assimilable substances, as seedlings have a weak root system, so root growth depends on
phosphorus absorption.

The need for mineral nutrients in maize depends on the length of the growing season and the
phase of plant growth and development. It is highest during the period of intensive crop growth —
from the emergence of panicles to the beginning of flowering. During this period, maize plants
consume about half of the nutrients, and by the time the grain reaches milky ripeness, they consume
up to 90% of the total removal.

Optimal supply of corn with nutrients during critical phases is a reliable source of plant
resistance to diseases and adverse environmental factors. It should be borne in mind that in the 3-5
leaf stage, generative organs are formed — the number of ears per plant and the number of rows of
grains. During this period, maize grows very slowly and its root system is underdeveloped, so for
optimal growth it is necessary to provide sufficient amounts of elements such as phosphorus, zinc,
boron and manganese. The period of 7-8 leaves of maize is characterised by intensive growth, so
fertilising during this period increases the graininess of the cobs and improves grain quality. The
need for trace elements such as zinc, manganese, boron and copper also increases.

In growing high and stable crop yields, along with macronutrients (N, P, K, S, Mg, Ca),
fourteen other elements are important for plant nutrition, with six elements being of the greatest
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importance — Mo, B, Cu, Mn, Co, Zn B (their content in plants and soils is quite low — 0.01-0.001%
on a dry matter basis).

The steady increase in the range of microfertilisers on the market requires scientific
explanations to grain producers about the feasibility of using a particular product, its application at
different stages of corn development and its cost-effectiveness.

DISTRIBUTION AND DIRECTIONS OF WINTER RYE (Secale cereale L.)

IIE®KIH Aptyp, ctyaeHT 11 m-3-a rpynu ¢akyabTeTy arpoHOMii
KepiBHUK — KaHAMIAT C.-T. HayK, AoneHT [lontopeuska H. M.

In Ukraine, rye is the second most important crop after wheat. Rye is of great food, technical,
fodder and agronomic importance. Bread made from rye flour has a pleasant taste and aroma. Rye
bread contains complete proteins (9—17%), easily digestible carbohydrates, and vitamins A and B.
Rye bread is high in calories (one kilogram of bread provides a person with 2481.2 kcal); eating
500 g of rye bread, a person fully meets his or her needs for iron, phosphorus, and 40% of calcium.
Rye bread contains unsaturated fatty acids that can dissolve cholesterol in the human circulatory
system. Rye grain contains less gluten than wheat (8-26%), is more mobile and less stretchable, so
rye bread is less bulky and quickly becomes stale.

Rye straw is used to make paper, baskets, pulp, vinegar, etc., and the grain is used to make
alcohol and starch. Flour, bran, straw and green mass of rye are used in livestock farming; in spring,
it provides early green mass fodder for animals.

Rye grows quickly, bushy and intensively, which makes it good at suppressing weeds and
clearing the field early.

Rye was first cultivated in Ukraine around the first or second millennium BC. Today, the
global area under rye is 12 million hectares.

Among the EU countries, Poland, Germany and France are the largest producers of rye. The
highest yields of rye are harvested in France — 41.0 cwt/ha, and Germany — 45.0 cwt/ha. The
average global yield of rye is 25.9 centners per hectare. Despite a significant reduction in acreage,
Ukraine is still among the world's five largest rye producers. The largest area since independence
was reached in 1995-1.15 million hectares. By 2019, the area under the crop decreased 10 times to
117 thou hectares. In 2020, winter rye acreage was 123.6 thou hectares.

The average yield of winter rye in Ukraine is lower than that of winter wheat, at around 29
centners per hectare, with some farms harvesting 45—-60 centners per hectare. Particularly high
yields of winter rye are harvested at the Ukrainian variety farms.

Rye is less demanding on growing conditions than wheat. Rye has a well-developed root
system that penetrates to a depth of 1.5-2 m and is able to absorb phosphorus and potassium from
hardly soluble compounds. The tillering node in rye is formed closer to the soil surface than in
wheat (1.7-2 cm), and more often forms 2-3 tillering nodes.

Seeds begin to germinate at soil temperatures of 1-3°C. It tolerates temperature drops to
minus 18-20°C. Seedlings appear in 5-7 days. Plants are more resistant to ice crust, thaws, and
grow better and faster in spring than wheat.

The best soils for it are chernozems, but it can also produce high yields on other soils with
proper agricultural practices. On light sandy and peaty soils, it produces higher yields than winter
wheat because it tolerates soil acidity better.
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CASTOR OIL IS A DANGEROUS AND VALUABLE PLANT

Shapovalenko A. ctynentka 42 ac rpynu (akyJibTeTy arpoHOMIi
KepiBHUK — K c.-T. HayK, goneHT Tpetbskosa C. O.

Castor (Ricinus) is a monotypic genus of oleaginous plants from the milkweed family,
containing only one species - common castor (Ricinus communis L.).

A plant with a succulent stem that grows quickly. It can grow to the size of a small tree — 10-13 m
in height. A complex finger leaf up to 15 cm in diameter. The flowers appear on long
inflorescences, the male ones grow from below while the female ones grow from above. There are
no petals. The fruit is a round capsule up to 2.5 cm long, containing three seeds. The seeds are
toxic.

It is grown as an ornamental plant.

The seed kernel contains up to 55% oil. Castor oil is used in medicine (laxative, etc.),
aviation, chemical, textile, printing, electrical engineering, perfumery and other industries. In
Ukraine, castor crops are widespread in the Eastern Steppe

Castor oil is a light-loving plant with a short day. Lack of light during the formation of
generative organs negatively affects its productivity. The presence of weeds in crops and excessive
thickening of plants negatively affect the growth and development of plants. Therefore, for better
illumination of castor, it is important to destroy weeds in a timely manner and to form the optimal
density of plants.

Well-permeable, fertile sandy and loamy black soils, chestnut and gray forest soils are the
best for castor. Heavy clay, swampy, saline and light sandy soils are not suitable for castor. The
optimal reaction of the soil solution is close to neutral (pH 6-7.3). In terms of nutrient removal,
castor oil significantly exceeds winter wheat. With the formation of 1 t of seeds, it removes 6.4-6.8
kg of nitrogen, 1.4-2 kg of phosphorus, and 5.2-5.6 g of potassium from the soil.

Castor belongs to late cultures. The growing season lasts 95-120 days. From seedlings to the
formation of central inflorescences, the plant grows quite slowly, and its crops can become
overgrown with weeds.

The best for castor are those predecessors that leave the field clean of weeds and do not dry the soil
to a significant depth. Castor is placed in the following sections of the crop rotation: black steam-
winter wheat-castor; corn for silage-pea-castor.

Precursors of castor oil can also be spring cereals and corn for silage. It is not recommended
to sow castor after sunflower, corn for grain and Sudan grass, which dry the soil at a considerable
depth. Considering the threat of plant damage by fusarium, ricin is returned to the same field no
earlier than after 8 years. Castor oil is a good precursor for spring crops.

In the spring, sanding, harrowing and cultivation to a depth of 10-12 ¢cm and pre-sowing cultivation
to the depth of seed wrapping (6-8 cm) are carried out.
Pre-sowing cultivation is carried out to control weeds.

Ritsina responds well to organic fertilizers. Applying 20 t/ha of manure significantly
increases seed yield. The effectiveness of mineral fertilizers depends on the characteristics of the
soil. On leached chernozems, the greatest yield increases are provided by nitrogen-phosphorus, and
on carbonate and ordinary chernozems - phosphorous or nitrogen-phosphorus. Castor is sown when
the soil at the depth of seed wrapping warms up to 10-12°C, on fields free from weeds and at
application of soil herbicides, sowing can be started at 8-10°C. Care of castor crops begins with pre-
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emergence harrowing across the sowing with tooth harrows. When 2-3 true leaves appear on the
plants, good results are provided by post-emergence harrowing. Harrowing on the steps should be
done during the day, when the turgor of plants decreases. With the appearance of weeds, the soil
between the rows is loosened to a depth of 6-8 cm, while the weeds in the rows are covered with
soil and the plants are turned over.

They begin to collect castor when the pods dry and brown in the central clusters, and for

branched varieties - in clusters of the first order. Castor varieties, on plants of which the capsules do
not crack, are collected in a single-phase method with a KKS-6 castor harvester. At the same time,
80% of pure seeds and up to 20% of unripe pods are obtained. Clean seeds are cleaned, sorted and
dried to a moisture content of 12%.
Castor oil has the greatest value. It is very viscous, does not harden at low temperatures (-15-18°C),
catches fire only at high temperatures (300-310°C), dissolves slightly in gasoline and other organic
solvents. Therefore, castor oil is the best lubricant for aircraft and rocket engines, mechanisms
operating in difficult conditions.

Castor oil is obtained from castor seeds by hot or cold pressing. Hot pressing provides a
higher yield of oil, but its quality is worse, because poisonous substances - the highly toxic protein
ricin and the less toxic alkaloid - ricinine - get into the oil from the seeds. Therefore, this oil is
suitable only for technical needs.

Cold-pressed castor oil is used to make medicines. Castor oil has long been known in
medicine as a laxative. Castor oil is used in capsules and vials as a laxative: in the intestines, it is
split into glycerol and ricinoleic acid, the latter of which irritates intestinal receptors and leads to a
reflex increase in peristalsis. Ricin is used to stimulate labor (in combination with quinine),
externally — as part of Vishnevsky ointment and others, as well as balms for burns, ulcers, cracks.
Ricin is part of Camphocin liniment, recommended for rheumatism, arthritis (for wiping).

Castor oil is useful for hair due to its high content of fatty acids, the basis of which are
recinoleic and linoleic. The results of hair strengthening with castor oil are achieved after several
applications.

Castor oil is used in various industries - aviation, leather, perfumery, electrotechnical, soap
making, textile, pharmaceutical, metalworking, etc. It is also used for the production of linoleum,
various synthetic substances and in construction. Some countries, such as Brazil, use castor oil to
make biodiesel.

Castor leaves can be used to feed certain types of silkworms (eri), which produce a yellow fiber.

Castor cake is poisonous regardless of the method of production, it is unsuitable for feeding
animals (except foxes) without special processing (detoxification). It contains about 45% protein
and is a valuable raw material for the production of glue, which is used in woodworking and other
industries. In agriculture, castor cake is used as lures for pests and applied to the soil as a fertilizer
(contains about 7% nitrogen and 1.7% phosphoric acid)

Stems have up to 7-10% coarse fiber suitable for making ropes and twine. Castor is also grown as
an ornamental crop. There is a lot of potassium and other nutrients in the stems of castor beans, so
when they are plowed in a crushed form, the fertility of the soil increases significantly.

Castor oil does not dry out the soil, cleans the field of weeds. The roots and stems decompose
quickly, enriching the soil with organic and mineral substances, so it is a good precursor for grain
Crops.
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FEATURES OF WEED CONTROL IN SOYBEAN CROPS

IITPOT [lenuc, cryaeHT 14 M-a rpynu (akyJIbTeTy arpoHOMii
KepiBHUK — 1OKTOD C.-T. HayK, npodecop [Tonropenpkuii C. I1.

The development and growth of soybean plants and the formation of its yield are significantly
influenced by the hydrothermal resource of the region, the variety, as well as the level of weed
infestation of crops. The harmful effect of weeds on plant growth and development is multifaceted,
but the main problem of weed infestation is a significant reduction in productivity and quality of
crop production. Therefore, when organising an integrated weed control system, it is important to
know the harmful effects of unwanted vegetation and the extent of possible crop losses.

Weeds are part of a certain agrophytocenosis, i.e. a complex of certain plant species formed
under the influence of natural conditions and human activity. Weeds suppress cultivated plants and
have a harmful effect on the development and growth of soybeans by their presence. In addition, a
very important problem is that during their migration, the overwhelming majority of pests and
pathogens settle on weeds.

A large number of weeds infest soybean crops, but most of them belong to the groups of early
annuals, late spring weeds and perennials. In years when spring is cold, soybeans reduce their
germination, growth and development, but weeds, for which such weather conditions are
favourable, continue to grow and begin to form a large vegetative mass. As a result, soybean plants
are shaded and suppressed.

The most critical period for soybean plants begins on the 25-30-th day of germination and
ends on the 45-50-th day. Therefore, during the critical first 25-30 days of the growing season,
soybean areas should be free of weeds. Growth intensity, the size of the plant's assimilation surface,
and the power of the root system are indicators of soybean competitiveness against weeds.
Therefore, in the early growing season, the management of the number of segetal vegetation in the
soybean agrocenosis creates the preconditions for the development of a good vegetative mass of
soybeans. When developing and implementing integrated weed management, it is necessary to take
into account the structure of the weed cluster, the predominant species, the economic limits of weed
damage and the optimal time for their elimination.

Given the presence of competition for such sources as nutrients, light, and water, it should be
borne in mind that this can lead to large productivity losses and reduce its quality parameters.

In the conditions of ordinary black soil, 67.2% of the mass of dry roots is located in areas with
a row spacing of 45 cm and a depth of 0-30 cm, and 81.1% — at a depth of 0—50 cm; in areas with a
row spacing of 70 cm — 70.5 and 84.2%, respectively. In general, the roots of soybean plants can
penetrate to a depth of 1.5 m, and sometimes more than 2 m.

In the conditions of competition between plants, weed species with branched and rapidly
growing root systems are in more favourable conditions. Compared to the roots of cultivated plants,
weed roots penetrate the soil faster and deeper and absorb moisture in the first place. The strongest
competitors for moisture are perennial weeds. For example, white quinoa (Chenopodium album),
pink thistle (Cirsium arvense) and creeping wheatgrass (Elytrigia repens), which can consume
about 8001200 litres of water to form 1 kg of dry matter, while soybeans can consume 500-650
litres.

In organic farming, it is the preventive control of weeds that is the main basis for protecting
soybean crops. It is possible to increase the competitiveness of soybean plants against weeds by
ensuring rapid germination, the formation of a powerful leaf apparatus, and the emergence of
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friendly seedlings. The ideal scenario for soybean crops is when the crop emerges before the weeds.
In this case, the leaf surface could shade the row spacing and significantly dominate the plant
height. Therefore, in organic cultivation, the main characteristics of soybean varieties include high
productivity potential, adaptability to organic farming conditions, disease resistance and rapid start-
up growth.

Weeds at the "white thread" stage, as well as when two true leaves appear in broadleaves and
one in cereals, are effectively destroyed by pre-emergence harrowing of soybean crops. This
method of harrowing can only be carried out until the soybean seedlings have established
themselves in the soil layer into which the harrow teeth penetrate. A rotary harrow, which is
recommended for destroying the soil crust, can be used for pre-germination continuous harrowing.
Cultivation is not only useful for killing weeds, it is also beneficial for crops. Cultivation helps to
break up the surface crust, saturate the soil with oxygen, reduce soil moisture evaporation, stimulate
soil microflora and promote rainwater infiltration. One of the elements of an effective weed control
programme is the choice of cultivator.

To limit the number of weeds, reduce the growth and development of pests in soybean crops,
and ensure high productivity, it is necessary to implement timely and high-quality agrotechnical
measures. The time period from the start of spring tillage to sowing seeds is 30—40 days, which
makes it possible to prepare the soil properly, i.e. to implement agronomic measures that will
reduce weed infestation.

In the organic production system, producers often use integrated management practices
(IMPs) to control weeds. These measures combine the biological elements of cultivation technology
and the use of approved weed control products [233]. One of the key elements of organic soybean
production technology is the use of biological products based on specific nodule bacteria, as well as
the use of plant growth stimulants approved for organic production.

DISTRIBUTION AND ECONOMIC IMPORTANCE OF PEA CROPS

TKAYEHKO Poman, ctyzeHT 16 M-a rpynu ¢akyJIbTeTy arpoHOMii
KepiBHUK — KaHAMIAT C.-T. HayK, AoneHT [lontopenska H. M.

In modern agriculture, peas are a promising leguminous crop that has a fairly high yield
potential combined with a grain protein content of 26-28%. 1 kg of its grain contains 1.17 k.e.,
180240 g of digestible protein. The use of peas is quite diverse: for food — in the form of mature
seeds, fresh green peas and sugar beans in the phase of technical ripeness; for industrial use —
canned green peas and freshly frozen green peas; for fodder — grain fodder, green fodder, silage,
haylage, hay, haymeal and green fertiliser. Cultivation of peas also has a positive effect on soil
fertility.

Peas are widely used in the human diet and are characterised by a high content of complete
vegetable protein; their seeds also contain a number of vitamins: C (20-290 mg/kg), A (7.1 mg/kg),
B1 (5.0 mg/kg), B2 (0.8-7.4 mg/kg), B6 (1.1 mg/kg) and a number of trace elements — K, Ca, P,
Mg, S, Fe, Mn, Cu, Mo. Unripe pea seeds contain a wide range of enzymes and vitamins (B1, B2,
B6, C, PP). In addition, pea seeds contain 2% fat, carbohydrates about 50.0-55.0% (including
starch up to 48.0%), fibre, monosaccharides and disaccharides.

The problem of protein deficiency exists in modern feed production. The zootechnical
standard is that 1 feed unit should contain 100-110 g of digestible protein, while in fact we get 75—
80 g. As a result, this leads to excessive feed consumption. For example, 1 tonne of pea grain
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contains approximately 115.0 feed units and 19.7 kg of digestible protein. Therefore, the efficiency
of livestock feeding is significantly increased by adding pea grains to the rations. It is known that
the maximum protein content in pea seeds when cultivated in the Forest-Steppe and Steppe regions
of Ukraine is 35%.

The high content of various amino acids determines the fodder value of peas. The seeds
contain all the essential amino acids: lysine, threonine, valine, methionine, tryptophan, leucine,
arginine, histidine, phenylalanine and isoleucine. It has been established that the protein of seeds of
different pea varieties contains (in% of dry ash-free protein): tyrosine 2.3-3.3, cystine 0.73-1.1,
aspartic and glutamic acids 26—59, methionine 1.4-1.9, lysine 3.7—6, tryptophan 0.99-1.3, histidine
2.0-2.6, arginine 9.3—12.6. Pea protein also contains balanced essential amino acids.

Pea plants can accumulate 2—-3 times more protein than bread cereals due to their symbiosis
with nodule bacteria. According to the State Commission for Crop Variety Testing, the national
average for seeds of zoned pea varieties is 24.3% protein, while the average for cereal grains
(barley, oats, corn and sorghum) is only 12—13.5%.

The great advantage of pigeonpea is that the plants have the ability to form mutualistic
relationships with nodule bacteria. Thus, their ability to symbiotic nitrogen fixation plays an
important role in maintaining a positive nitrogen balance in agriculture. It is known that peas are
characterised by symbiotic fixation of atmospheric nitrogen — up to 100 kg/ha, which meets the
plant's own needs by 30-35%. The rational use of bacteriorrhizaea and nitrogen fixation by humans
creates the prerequisites for improving soil fertility and obtaining consistently high yields of pigeon
peas without putting the environment at risk.

Literature data shows that the effectiveness of peas as a precursor is very close to that of
fallow land. The positive effect of peas as a predecessor on the quality of the products of the crops
following it was revealed. It was found that this precursor leads to an increase in the content of
protein and gluten in wheat grain, and improves the volume of bread porosity.

When applying mineral fertilisers in a dose of P135Ki3s + Nsorv+3svin under the integrated
protection system after the pea predecessor, the protein and gluten content of winter wheat varieties
increased: Stolychna by 2.5-5.1% (control — 11.1 and 22.4%), Poliska 90 by 2.9-5.7% (control —
11.2 and 22.4%) and Perlyna Lisostepu by 3.1-2.5% (control — 9.8 and 22.9%), respectively. The
authors point out that in the Poliska 90 variety, the grain with a protein content of 14.1% and crude
gluten of 28.0% corresponded to the quality of group A of the Ist class.

Seed peas are used in scientific medicine, pharmaceutical and medical practice.
Representatives of the Fabaceae family, and peas in particular, contain a group of protein
substances of non-immune origin — lectins. This group of substances has the ability to reversibly
and selectively bind carbohydrates and carbohydrate determinants of biopolymers without changing
their covalent structure.

Thus, pigeon peas and their products are important in the national economy, and their
cultivation contributes to improving the environmental friendliness of agrocenoses.
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CEKIISA 2. TEHETUKM, CEJIEKIIi POCJUH TA BIOTEXHOJOTTI
USE OF BIOTECHNOLOGICAL METHODS IN BREEDING SUGAR BEET

Katsaval V. A., 15-m-a group, Faculty of Agronomy
Smolin B. O., 15-m-a group, Faculty of Agronomy
Scientific advisor — Candidate of Agricultural Sciences, Liubchenko I. O.

Sugar beet is an important agricultural crop. Root crops contain more than 20% sugar. It has
high taste qualities, is quickly absorbed by the body, restores its energy and efficiency, and has a
positive effect on the emotional state of a person. Sugar is necessary for the normal functioning of
the liver, brain, and muscle nutrition. In ancient times, it was used as medicine. A person consumes
80—100 grams of sugar per day, or 30-35 kg per year [1].

About 40 % of the world’s sugar is produced from sugar beets and 60 % from sugar cane.
The leading world producer of beet sugar is the European Union — about 50 % of the total volume.
the whitest sugar beet is produced in France, Poland, Germany, Italy, Romania, Slovakia, Great
Britain, Belgium. Despite the fact that the cultivation of sugar beets in our country has recently
decreased, Ukraine is among the global TOP-10 sugar producers [2, 3].

Sugar beet has an important feed value. 100 kg of root vegetables contains 26 feed units and
1.2 kg of digestible protein. It is 2.2 times more nutritious than fodder beet. By-products are
obtained when growing sugar beets. Buckwheat productivity is 30-50% of the yield of root crops.
100 kg of buckwheat contains 20 fodder units. It is used for green fodder, for making silage, as a
green fertilizer. Pulp is a desugared shaving of root crops. Fresh pulp in 100 kg contains 8 fodder
units and is a valuable fodder for cattle [4].

Now interest in sugar beet as an energy crop has increased. 10—12 liters of bioethanol can be
obtained from 100 kg of root crops. With a root crop yield of 60 t/ha, the yield of alcohol from one
hectare is 6,000—6,500 liters. An additional source of energy is leaves, pulp and molasses. 123 m? of
biogas can also be obtained from 1 ton of roots and 105 m® — from leaves [5].

Involvement in the production of new high-yielding varieties is important in the cultivation
of agricultural crops. With the help of in vitro culture, it is possible to increase the efficiency of the
breeding process. Conducting research in a biotechnological laboratory makes it possible to work
with plants regardless of weather conditions and seasons, to manipulate objects at the cellular and
molecular levels, to control the conditions for growing biomaterial and to quickly obtain new forms
of plants with the desired characteristics [6].

For sugar beet, the technology of sterilization of explants has been developed, the optimal
composition of the nutrient medium for microclonal reproduction and in vitro rooting of plants has
been selected. This is important in the saving and propagation of valuable genotypes [7, 8].

Cell breeding is a promising area of biotechnological research. A study was conducted on
the creation of beetroot forms resistant to chloride and sulfate salinity, drought, the action of heavy
metal ions, and diseases by biotechnological methods [9—-11].

In the heterosis breeding of sugar beet, haploidy in vitro is used. During in vitro cultivation
of anthers, pollen or unfertilized seed primordia, haploid plant structures are obtained. They are the
starting material for creating homozygous lines. This significantly shortens the breeding process
[12].

Therefore, the use of biotechnological methods needs to be specified depending on the
genetic characteristics of the source material and the purpose of the research.
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ECONOMIC IMPORTANCE AND BREEDING OF ROOT CHICORY
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Biological features and chemical composition make root chicory (Chichorium intybus L.) a
valuable agricultural crop for various purposes. The main storage substance of chicory roots is
inulin. Inulin (C6H1006) is a substance that belongs to the group of carbohydrates, is a white
powder, soluble in water, which has significant hygroscopicity. It has a slightly sweet taste. Under
the action of dilute acids, it is hydrolyzed with the formation of a-fructose and a small amount of
glucose. A solution of inulin upon hydrolysis forms fructose and glucose in a ratio of 12:1. The
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amount of inulin in root crops is 14—-16 % (and up to 20 %). In addition, raw root juice contains
2.0-3.0 % fruit sugar, 1.2-4.0 % protein, 0.6 % essential oil [1-3].

Humanity has been growing chicory since ancient times. At first it was used only as a medicinal
plant.

The high medicinal properties of chicory are due to the specific chemical composition of the
raw material. Chicory roots are rich in water-dissolved inulin, a polysaccharide that is used in the
diet of people with diabetes as a substitute for sugar and starch. These parts of the plant also contain
the bitter-tasting glycoside intibin, resinous and tannic substances, organic acids, chicory, choline,
proteins, fats, essential oils, vitamins A, B1, B2, C, PP, manganese, sodium, phosphorus [4-6].

The use of chicory is useful for people prone to diabetes, for the prevention of kidney and
liver stones. Chicory preparations are widely used for the treatment of trophic ulcers, gastritis, bone
fractures, rheumatism, heart disease, liver cirrhosis, hypochondria, inflammation of the pancreas. A
decoction of chicory flowers is used as a sedative for neuroses, mental disorders and insomnia [7].

The popularity of chicory increased when at the end of the 18th century in Germany, as a
result of heat treatment of chicory roots, a substitute for coffee was first made. Chicory drinks have
a positive effect on the nervous, cardiovascular and digestive systems. Europeans liked the new
drink, which was called «Prussian coffee». Large chicory plantations were planted in this region,
and the first chicory-coffee factories appeared at the same time [8].

Chicory is used as a forage crop. Chicory leaves can be mowed three to five times during the
growing season. Chicory roots are twice as nutritious as fodder beets. Chicory leaves and roots have
medicinal properties and are used in veterinary medicine [9, 10].

Chicory is a valuable honey plant. The nectar productivity of one hectare of sowing is about
100 kg. In addition, chicory flowers do not stop releasing nectar in cold and rainy weather [11].
Recently, the use of chicory for the production of ethanol, as a source of an alternative type of
biofuel, is promising. The yield of alcohol from one centner of root crops is ten liters. With the
yield of root crops at the level of 30—40 t/ha, chicory is on a par with such highly productive energy
crops as sorghum, sugar beets, and corn. In addition, the saccharification process of inulin is more
complete and faster than that of starch, which makes it possible to reduce the cost of production by
1.5 times [12—14].

Despite the value of chicory, the areas of its cultivation remain insignificant. Chicory is
grown abroad in the Czech Republic (7,000 ha), Belgium (9,000 ha), the USA (3,000 ha), Poland
(3,000 ha) and other countries. In Ukraine, root chicory is grown on an area of 2.5-3 thousand
hectares in Zhytomyr and Khmelnytskyi regions. Mainly, raw materials are processed into coffee-
chicory products [15].

Only three varieties of chicory have been added to the State Register of plant varieties
suitable for distribution in Ukraine for 2023. Two varieties (Alexandrite and Chrysolite) were
created by the French breeding company SAS Florimond Desprez Veuve et Fils. Tsezar varieties
were created by scientists of the «Mayak» research station of the Institute of Vegetable and Melon
Growing of the National Academy of Agrarian Sciences of Ukraine [16].

In order to increase the cultivation of chicory, it is necessary to intensify work on the
creation of new varieties. Modern varieties of chicory should ensure the yield of root crops at the
level of 40-50 t/ha, have high quality products, be suitable for thickened crops and mechanized
growing technologies. In addition, varieties must be adapted to negative environmental factors,
resistant to diseases and pests.
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High yield and grain quality are the main trends in wheat breeding. However, it is quite
difficult to combine these indicators in one genotype, since they are negatively correlated with each
other. In this regard, the Uman National University of Horticulture is conducting active breeding
work in the direction of creating new highly productive forms and varieties of winter wheat with
improved quantitative and qualitative indicators of productivity.

Spelt wheat (Triticum spelta L.) is an ancient hexaploid species of wheat, which exceeds
common wheat in content of protein on 8-10 % and gluten — on 16-20 %. Crossing common wheat
with spelt makes it possible to obtain new forms of wheat in which can be expected improving of
quality indicators due to the introgression of spelt wheat genetic material into their genotype. A
negative feature of spelt wheat is its low yield (3.0—4.0 t/ha) and low quality of grain threshing from
the ear (about 65 %). Therefore, an important component of the breeding process is the evaluation
of newly created offspring according to productivity indicators and the selection of genotypes with
high yield.

The aim of the research was to analyze hybrid populations Triticum aestivum L. % Triticum
spelta L. in terms of grain yield and to identify valuable genotypes.

Testing of hybrid populations Triticum aestivum L. X Triticum spelta L. was carried out
during 2022—-2023 at the experimental sites of the Department of Genetics, Plant Breeding and
Biotechnology of the Uman National University of Horticulture. From the available variety of
wheat samples, created by hybridization of common wheat with spelt, four samples with the best
with a high manifestation of economic and valuable traits were selected for further study. The
standard was the soft winter wheat variety Eurasia. All studies, observations and yield accounting
were carried out in accordance with the "Methodology of the state scientific and technical
examination of plant varieties. Methods of determining quality indicators of crop production”.
Statistical analysis of the obtained research results was carried out on a personal computer using
special programs.

As a result of the conducted research, it was established that the grain yield of the Triticum
aestivum L. x Triticum spelta L. hybrid populations selected by us fluctuated over two years on
average in the range of 5.61-6.81 t/ha. In the standard variety in the conditions of 2022, it was 6.40
t/ha. Compared to the standard, this indicator was significantly lower in the hybrid population 16/22
— 5.82 t/ha. The highest grain yield was in the hybrid population 17/22 — 7.21 t/ha. This indicator
was somewhat worse than the best option in the hybrid population 18/22 — 7.03 t/ha, which
significantly exceeded the similar indicator of the Eurasia variety.

In the conditions of 2023, the grain yield decreased compared to 2022 in all studied hybrid
wheat populations. In the standard variety, it was 6.23 t/ha, which, as in the previous year,
significantly exceeded the similar indicator of the hybrid population 16/22 — 5.40 t/ha. Similarly,
in 2022, a significant increase in yield relative to the control variant was recorded in hybrid
populations 18/22 and 17/22. But, in contrast to the previous year, hybrid population 18/22 was
better with an indicator of 6.61 t/ha, compared to hybrid population 17/22 whose yield was
6.40 t/ha.

Thus, because of the conducted research, hybrid populations 18/22 and 17/22 were selected,
which significantly exceeded the standard in yield (6.80 t/ha on average). It is advisable to use them
in further breeding work to improve performance indicators.
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CEKIIA 3. ATPOXIMII I TPYHTO3HABCTBA

MPOAYKTUBHICTDH COHALIHUKY 3AJIEKHO BIJl YMOB MIHEPAJIBHOT'O
AKUBJIEHHSA

Jlyuenko €. C., crynent 13 m-a rpynu, GpakyiabTeT arpoHOMii
HayxoBuii kepiBHUK — K. C.-T. H., AoUeHT MapTtuHiok A. T.

Huni Ykpaina € cBITOBUM JiIepOM 3 BUPOOHMIITBA HACIHHS COHSIIHUKY Ta COHSIITHUKOBOL
omi. 30iMBIICHHS BajJOBOrO 300py HACIHHS COHSIIHUKY MOJXJIMBE 3a BIPOBAKCHHS Y
BUPOOHHUIITBO HOBHMX BHCOKONPOAYKTHBHHMX TIOpUIIB Ta YJOCKOHAJEHHS TEXHONOTIl ix
BUPOILYBaHHs, 30Kpema 1 cucTeMd yJnoOpeHHs. CTBOpEHHsS ONTHUMAJIbHUX YMOB IPYHTOBOTO
KUBJICHHSI TIO3UTUBHO BIUIMBAa€ Ha IHTEHCHUBHICTH POCTOBUX IIPOLIECIB POCIHH 1 (hOpMyBaHHS
BHCOKOI IIPOTyKTUBHOCTI COHSIIITHUKY.

B YxkpaiHi 1110 BaXXJIMBY OJIiHY KyJBTYPY BUPOILYIOTh HA PI3HUX TUIAX IPYHTIB MEPEBAKHO Y
3onax Jlicocreny i Cremy. IpyHTOBO-KJIIMATHYHI yMOBH y LIMX 30HAaX € Pi3HUMH, TOMY i moTpeba
COHSIIITHUKY Ha BHECEHHs JOOPHWB 3aJIGKHO BiJl YMOB BHUPOIINYBaHHsS € TakoX pi3How0. [loTpeba
POCJIMH B €JIEMEHTaX XUBJICHHs 0araTo B 4OMY 3aJIe)KUTh BiJI 3aIaciB BOJOTH B IPYHTI: YMM Kparie
pocnuHU 3a0e3MedyeHi BOJOro, TUM OLIbIe BOHHM BHSBISIIOTH MOTPeOy B T0OpUBaxX, O0COOIHBO
A30THHX, 1 HABIAKHU, YUM POCIMHU MEHIIE 3a0e3MedYeHi BOJIOrol0, TUM 1032 BHECEHHS J0OpUB Mae
Oyt MeHIIom0. [y MiABUIIEHHS BpPOXKAWHOCTI COHSIIHUKY MEPUIOYEpProBE 3HAUEHHS MAlOTh
dbocdopHi 10OpHBa, SKi HOIUTBHO BHOCUTH B 11031 40—60 kr/ra 1. p. JlomaBanus g0 Hux a3zoty (30—
45 xr/ra), K IPaBWIO MIABUIIYE BPOXKAWHICTH, 0COOIMBO Ha 30iTHEHUX a30TOM IPYHTaX, ajie MpU
IbOMY 3MEHIIy€ BMICT OJii B HaciHHI. ToMy Ha dYOpHO3eMax 3BHYAWHUX CTEMOBOI 30HU
MPOITOHYIOTh BHOCHTH (ochopHi a60 azoTHO-PochopHi 100puBa 3 po3paxyHky 30-60 kr dochopy
ta 30—40 kr/ra azory.

3a JaHUMH JOCTIIKEHb [HCTUTYTY 3€pHOBUX KYJIBTYp, 03U BHECEHHS MIHEpaTbHUX JOOPHUB
Kpallle BCTaHOBJIIOBATU 3a arpoXiMiYHMMM KapTorpamMaMu. 3a cepellHbOi 3a0e3MeueHOCTI TPYHTY
MOKUBHUMH PEYOBHHAMH, ONITUMANIbHA 1032 BHECEHHs JOOpHUB MOBHHHA cTaHOBUTU N4oPsoK4o0. Ha
YOpHO3eMax MiBJIEHHHUX, II0 XapaKTEePU3YIOTHCS BHUCOKOIO 3a0€3MEUEHICTIO a30TOM 1 KallieM Ta
cepenHbol0 — (ochopom, BHeceHHS N3oPeoK4o min ocHOBHHMI 0OpoOITOK IPYHTY, 3a JaHHMU
HaykoBIiB OeChKOTO IHCTUTYTY CUTBCHKOTO Tocmoaapctsa [Ipudopromop’s, 3abe3nedye mpupict
ypokaro HaciHHs coHSATHHUKY 0,48 T/ra mpoTH Heyno0peHoro (oHy, a 3a HU3bKOi 3a0e3MeYeHOCTI
azorom BHeceHHs NooPsoK4o — 0,59 1/ra.

B nocnigax, mo npoBOAMIUCS B HE3POILITYBaHMX YMOBAX Ha MOJsSX MUKOIAIBCHKOI AepxKaBHOT
CUIbCBKOTOCNIOAApPChKOi  cTaHLii IHcTUTYTY 3pomyBaHoro 3emsepooctBa HAAH  VkpaiHw,
BCTAHOBJIEHO 301JIbIIEHHS BPOKalfHOCTI BUCOKO oJieiHoBoro riopuay Kaner Ha 24,1 % 3a BHeceHHs
MiHepanbHUX 100puB y 1031 NooPooKeo, mopiBasHO 3 BapianTom N3oP40K30, a y ribpuais ['extop i
Omot 1e maBuieHHs ckiano 33,3 ta 28 %, BiAmoBigHO. 3a JaHUMU IHIIMX JOCIIIHUKIB, 3arajabHa
KUTBKICTh OOPHB, IO BHOCSATH I COHSIIHUK JUIsl PaiiOHIB IMIBHIYHOTO 1 meHTpaibHOTO CTemy,
MOBUHHA CTaHOBUTU HEe MeHIe N3oP4sKss. B miBnennomy Creny 110 103y MOKHa 3MEHIIHUTH 3a
pPaxyHOK 3MEHIIIEHHS 03U KaJlifo a00 TOBHOTO MOTO BUKIIIOUEHHS, & KUIBKICTh a30THUX JOOPHUB —
30UIBIINTH 10 45 Kr/Ta.

Hocnimxennsamu, npoBeaenuMmu B JliBoOepexkHomy JlicocTenmy Ha 4YOpHO3eMax THIIOBUX
MaJjoryMyCHUX, BCTAHOBIIEHO MO3UTHBHUN BILIMB 3aCTOCYBaHHS PI3HUX 103 MiHEpalbHUX T0OpPUB
Ta T[03aKOPEHEBOTO MI/KUBICHHS Ha (QOpPMYBaHHS NPOAYKTHBHOCTI TIOpUIIB pI3HUX TPy
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cturnocti. Cepen BapiaHTIB yYI0OpEHHS, HAMOUTBI CIIPUSATINBI YMOBH JUTsl GOpMYBaHHS y T10pUIiB
Kaner, Spuno 1 Bupiit naitBumoi BpoxaitHocti 3,14; 2,47 1 3,19 1/ra ta 360py omii —1380, 1088 1
1432 kr/ra, BIANOBIAHO, CKJIaJajucs 3a TOEAHAHHA BHECEHHsS MiHEpaJbHUX JOOpUB y 1031
N32P32K32 Ta mo3akopeneBoro mipKUBIIEHHS MociBiB kKapbaminom 10 kr/ra.

B IIpaBobGepexxnomy Jlicoctenmy BHECeHHsT MiHepanbHUX [00puB y 11031 NaoP40Keo
3abe3nednno 30UTbIIeHHS BposKaifHOCTI Ti0puny consmuuky Tanca Ha 53 %, IIponrto Ta I'ongen —
58 %, a 11 MOJBOEHHS, TTOPIBHIHO 3 KOHTpoJeM, Ha 75, 73 ta 81 %, BimmoBigHo. Ha dopHO3eMax
3BHYAIHUX MAJIOTYMYCHHX Ba)XKOCYTJIMHKOBHUX BHECEHHS MiHEpaIbHHUX H0OpUB y 1031 NeoPooKoo B
yMOBaX HECTIHKOTO 3BOJIOKEHHS CIIPHUSUIO 30€pEeKEHHIO 3amaciB BOJIOTH Ta MOXKUBHUX PEYOBHH Y
IPYHTI, a TaKOX HE3HAYHOMY MIiJABUIICHHIO BPOXXAHHOCTI COHSIIHUKY IOPIBHSHO 3 JI03010
NasP4sKas.

3a ymoB Hecriiikoro 3BojoxeHHS [IpaBoOepexxnoro Jlicocremy Ha 4opHO3eMi
ciaboperpagoBaHOMy MaKCHUMaJbHMHA PiBEeHb BpOKalHOCTI ribpuay Xaszap — 3,83 T1/ra, mpupict
Bpoxaro Bix 106puB — 1,03 1/ra (35 %), Buxin onii 3 ogununi mioni — 1,82 1/ra 3a6e3nedno 3a
MOJIMIIEBOT OPAHKHU 3aCTOCYyBaHHS B OCHOBHE ymoOpeHHs NeoP9oKeo 1 N3o Kr/ra a.p. BecHOWO mpu
ciBOi. [{ns riopuais 3narcon i PaBenin Ha QoHi opaHku epeKTUBHIM OyII0 BHECEHHSI MiHEPAJTbHUX
y 1031 NeoPooKeo + N30 BecHOIO y KOMIUIEKCI 3 00pOOKOIO HACIHHSI Ta JBOPAa30BUMU KOPEHEBUMU
MIDKUBIICHHAMH MiKpoaoOpuBamu y xenaTtHiid popmi (Opes-AkBa) y ¢a3u JTUCTKOYTBOPEHHS, 110
3a0e3neunsio CyTTeBe 3pOCcTaHHs BpoxkaiiHocTi HaciHHg — 0,77-0,84 1/ra (35,8-38,2 %) Ta cnpusiio
MakcuMaabHOMY 300py omii — 1,33 1 1,28 T 3 oquHUII IIOIII.

Orxe, 3 orsIAy JITEPaTypHHUX JDKEped BHJIHO, M0 NUTAHHIO YAOOPEHHS COHSIIHUKY
MPUALISETHCS 3HAYHA yBara 0araTh0oX JOCITITHUKIB, alie pe3yIbTaTH JOCIIIKEHb 00 103, CTPOKIB
Ta CIOCO0IB iX 3aCTOCYBaHHS Pi3HUX aBTOPIB € TAKOXK PI3HUMH. TOoMy Iie MUTaHHS MOTPeOye OLTBIIT
MOrTUOJIEHOTO BHWBUYEHHS, 30KpeMa 1 B YMOBaX HECTIMKOro 3BOJIOXKEeHHS [IpaBoOepexHOro
Jlicoctemy Ykpainu.

JTUHAMIKA BMICTY MIHEPAJIBHOI'O A30OTY ¥ IPYHTI IIJ] MIIEHUIIEIO IPOXO
3A PI3BHUX HOPM A30THUX J1OGPUB

HEBJIAJI B. 1., xkanauaar ciibChbKOTOCTIOAAPCHKUX HAYK, TOIICHT
TABA JI. B., ctyzenr 11 M-a rpynu
YMaHChKHI HAI[IOHATLHUHN YHIBEPCUTET CaIBHUIITBA

EdexTuBHICTh a30THUX MOOpHMB 3aJICKHUTHh BiJ 0aratbox (akTopiB, TOMY IS PO3POOKH
ONITHMAJIEHOI €KOJIOTIYHO Oe3MeYHOi CUCTEMH 3aCTOCYBaHHS JOOPUB HEOOXi/lHa JeTalbHa HayKOBa
iH(popMallig npo eheKTUBHICTh PI3HUX HOPM Ta CTPOKIB BHECEHHS a30THUX JOOPHWB 3aJEKHO BiJ
BMICTY MIHEpaJbHOIO a30Ty B IPYHTi, HOTPEOM POCIMH B a30Ti MPOTATOM BereTaiii, Ce30HHOT
JMHAMIKM MiHEpaJIbHOTO a30Ty Ta Mirpariii Horo mno npoijgro rpyHTY B KOHKPETHHX YMOBaX.

Hapnmumox abo HecTaua a3oTy B IPYHTI PI3KO TPOSBISETHCS HA OCOOIMBOCTSIX POCTY Ta
PO3BHUTKY POCIWH MIeHUI. Haaymumok y IpyHTi JIErKoIOCTYyITHAX (JOpM a30Ty BeJe 0 CHIILHOTO
BEreTaTUBHOTO pOCTY TIIICHUIl, CHJIBHOI KYIIUCTOCTI Ta BWIATaHHA. B pesymprari boro
3HIKY€ETBCSI BpO’XKall, MOTIpIIyeThes SKICTh 3epHa. [Ipy Ha[UMIIKy a30Ty KOpeHeBa CHCTeMa
30UIBIIy€EThCS CTadIle, YMM HaJ3eMHa, IPU HEeCTadi — HaBIIaKW, KOPEHEBA CHCTEMa PO3BHBAETHCS
Kparie.

[InsgxomM perymroBaHHS a30THOTO >KHMBJICHHS MOXKHA 3HAYHO 30UTBIIMTH TPOJIYKTHBHICTH
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POCJIMH MIIIEHUIIl IPOi M’ SIKOi.

Merta gociiKeHb — BCTAHOBUTH IIJISXH ONTHMI3allii a30THOTO KUBJICHHS POCIWH TIICHHIT
spoi M’SIKO1 32 paXyHOK €(h)eKTHUBHOTO 3aCTOCYBaHHS PI3HUX HOPM a30THUX JOOPHB 1 11aTHOCTUKH
YMOB JKHMBIJIGHHSI POCIMH Ha YOPHO3EMi OMiA30JIEHOMY BaKKoCyriauHKoBoMy IIpaBobOepexHoro
Jlicocteny YkpaiHu.

Jnist peanizamii i€l MeTH nependadaroch BUPIIICHHS TAaKUX 3aBJIaHb:

— BCTAaHOBHTH MITPAIlif0 MIHEPAIBHUX CIIOJNYK a30Ty IO MPOQUII0 IPYHTY 3a Pi3HUX HOPM
BHECEHHS a30THUX JOOPYWB 1 Ha iX OCHOBI POBECTH PO3PAXYHOK ONTHMAJIBHOI 103H;

— BCTAaHOBWTH BIUIMB JOOpWB Ha JWHAMIKY HapOCTaHHS HAJI3eMHOI Macu 1 (opmyBaHHS
BpOJKaAIO.

HaykoBi mocnmipkeHHS MpOBOAWIMCH Ha JAocmigHux aAinsHkax @I «B’saziBceke»
3BEHUTOPOACHKOro paiiony Uepkacbkoi o0aacTi.

JlocnimkeHHs IPOBOIMITHN 32 CXEMOIO:

1. PooKoo — pon (1), koHTpOMIB

2. @oH + Nuao (2)

3. ®oH + Nso (2)

4. ®ou + Ni20 (2)

5. ®@oH + Nieo (2)

[Tpumitku: (1) — BHeceHHS GochopHUX 1 KamiifHUX T0OpUB B OCHOBHE yJIOOPEHHS;

(2) — BHECEHHS a30THUX JTOOPUB i MEPEANOCIBHY KYIbTUBAIIIIO;

[ToBTOpEeHHST AocHimy Tpupa3oBe, pO3MIIICHHS BapiaHTIB PEHAOMi30BaHE. 3arajbHa IJIOIIA
JOCIiTHOT ainstHKH — 72 M2, o6uikoBa 40 M.

Jlnst epeKTHBHOTO BHKOPHCTAHHS a30THHUX JOOPUB HEOOXiTHO BpaxoByBaTH (OpMy a3oTy B
NoOpHBI, B3aEMO/III0 TOOPHBA 3 TPYHTOM Ta 010JI0TI4YHI 0COOIMBOCTI KyIbTypH. Bimomo, 1o Hemae
KYJIBTYD, SIKi O TTIOTaHO pearyBajiy Ha a30T, 1 HEMA€E IPYHTIB, HA SKUX OW a30T OyB HECPECKTUBHUM.

HaiiGinpIie 3Ha4eHHS Y PO3BUTKY MIICHUII SIPOi Ma€ Ta KUIBKICTh MIHEPAIBHOTO a30Ty, sKa
3HaXOJUTKCS y TPYHTI B Tiepio1 Bereraiii. B mpoBeneHnx JOCiKEHHAX BUBUCHO TUHAMIKY BMICTY
MiHepalbHUX (OpM a30Ty — HITPATHOTO W AaMOHIWHOTO B TPYHTI MiJ TMIICHULEIO SPOIO.
BusHaueHHs, MpoBelIEHI MPOTATOM Bereramii KyJIbTYypH TOKa3alid, 0I0 iX yTBOpPEHHS 1
HarpoMa/pKEHHsI OOYMOBIIOETHCS PI3ZHOMAHITTSM YMOB MPOXO/KEHHS MpPOIECiB MiHepasizarii
opraniyHoi pe4yoBuHU. OCOOMMBO CUJIBHMI BIUIMB Ha JAMHAMIKy BMICTY LUX (GOpPM a30Ty Malu
MOTOTHI YMOBH — BOJIOTICTh 1 Temreparypa Ta 1031 100puB. OIHUM 3 HAUTOJIOBHIMMX (DAKTOPIB y
(¢opMyBaHHI BpOXKar0 3epHa MIIEHHI SIPoi 1 HOro SIKOCTI € PiBEHb BMICTY B IPYHTI NPOTSATOM
BereTalii pyxoMux ¢GopM €JIeMEHTIB KHBJICHHS.

Sx mokasanu Hamn AOCTIHKEHHS, Pi3HI HOPMH a30THUX JOOPWB CHPHSUIH 3MiHI ITOXHUBHOTO
PeXUMY IPYHTY. 3 OCHOBHHMX €JIEMEHTIB >KMBJICHHS B HAWOULIbLIIM Mipi LIe CTOCYETbCS a30THOTO
pexumy (tadm.1).

Tabmurs 1
JAunnamika BMicTy MiHepaJbHOro a30Ty B mapi rpyHty 0 — 20 ¢cm mix nueHuIero siporo
M’SIKO10, (2023 p.), MI/KT

®da3a pocTy 1 PO3BUTKY POCIUH
Kyminas ‘ Komnocinus 30upaHHs BpOXKaIO
BapiaHT d d d d d d
y |z | £ |z |2z | 7% |z |z |¢?
S |E |® |8 |2 |F |3 |E |
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P9oK9o — pon 16,4 24,6 41,0 2,8 18,4 21,2 crmign | 15,2 15,2
(KOHTpPOIIB)

®oH + Nao 18,2 27,8 46,0 3.4 21,3 24,7 1,2 16,4 17,6
®oH + Nso 19,4 28,7 48,1 4,0 24,0 28,0 1,3 16,8 18,1
®on + Ni2o 20,6 29,4 50,0 4,1 26,8 30,9 1,5 17,1 18,6
®on + Niso 21,3 30,2 51,5 43 27,9 32,2 1,5 17,2 18,7

Sk BuaHO 3 gaHuX Tabnuii 1, HAWOUIBIIMK BMICT MiHEpaIbHOTO a30Ty y mapi rpyHTy 0 — 20
cM OyB y ¢a3y KymiinHs nmeHuti spoi — 41,0 — 51,5 Mr/kr rpyHTy 3a1eXHO BiJl BapiaHTy JOCIHIY.
[Tpu npoMy y #oro ckiaji aMOHIMHMN a30T 4acTKOBO IepeBaxkaB HiTpatHUil — 24,6 — 30,2 npotu
16,4 — 21,3 Mr/kr 3aiexHo Bia Bapianty ymoOpenHs. Lle, mepir 3a Bce, MOKHA TIOSCHUTH OUTBII
IHTEHCUBHUM IOTJIMHAHHAM HITpaTHOI (hOpMHU, K POCIMHAMH, TaK 1 MIKpOOpPTaHi3MaMH.

VY a3y xomnociaHs 30epirajiach Tak0oXX 3aKOHOMIPHICTb, aji¢ KUIBKICTh HITPATHOTO a30Ty
3MeHmmwIach 10 2,8 — 4,3 Mr/kr rpyHTy. BMICT k€ aMOHIWHOTO a30Ty IpH I[bOMY IPOJIOBKYBaB
3aNUIIATUCh HAa JOCUTh BUCOKOMY piBHI — 18,4 — 27,9 mr/kr. B minoMmy BMicT MiHEpaIbHOTO a30Ty
Ha IIeil mepiof, mopiBHSAHO 3 (ha3oro KymriHHs, 3MeHmuBcesa 3 41,0 o 21,2 Mr/kr y Bapianti 6e3
a30THHX JTOOpUB, TOI SIK, HAPUKIIA, Y BapiaHTi 3 BHECEHHAM Nieo Bi OyB 3HAYHO BHIIUM — 32,2
MI/KT.

VY nepion 30upaHHs BpoKaio B IpyHTI OyB HassBHUH JIHIe aMOHIHUE a30T. HiTpaTHOTO a30Ty
Oymu Jymme ciigu — no 1,5 mr/kr. Lle TOsICHIOEThCSI 3aCBOEHHSIM MOTO POCIMHAMH, a TaKOX
3HIDKCHHSM BOJIOTOCTI TPYHTY, IO B CBOIO Yepry 3HUXKY€E IHTEHCHUBHICThH MpoIlecy HiTpudikarii.
BwmicT amoOHIMHOTO a30Ty MpH IBOMY TakoX OyB y HE3HAUYHHUX KIIbKOCTAX — 15,2-17,2 mr/kr
IpyHTy. AMoHi(ikarlis, sIK BiJOMO, HE TaK BHMOIJIMBAa O YMOB ii mpoxo/keHHs. Ha mepion
30MpaHHs BpOKarO Pi3HUIIS Y BMICTI MiHEPAJILHOTO a30Ty B IPyHTI OyJia HEJOCUTh CYTTEBOIO — 15,2
— 18,7 Mr/kr, 1m0 MOSICHIOEThCS OUTBIIMM 3aCBOEHHSIM a30Ty Yy BapiaHTax 3 OUIBIIMMH J03aMHU
BHECEHHS a30THUX JOOPUB.

B pesynbraTi mpoBeneHUX JOCTIIKEHb BCTAHOBICHO, IO CEPEl OCHOBHUX €JIEMEHTIB
KUBIICHHS] HAOLIBIIUM 3MiHAM MMiJIA€ThCA a30THUI PEKUM IPpYHTY. TOMy a30T Bifirpae BaxIHBY
PO Yy POCTi 1 pO3BUTKY POCIIMH MIIEHHMII SPOT 1 MOTpedy€e peryIroBaHHS.

OTxe, BHECEHHSI a30THUX JOOpUB y 103aX N40-160 CIpHsA€ MOKPALICHHIO a30THOIO PEXKHMY
TPYHTY I TMIICHUIICIO SPOr0. Y HOro IMWHAMII BiAMIYEHO ICTOTHE 3MEHIIICHHS HITPAaTHOTO a30Ty,
TOJII SIK 3MEHILIEHHSI aMOHiifHOro Oyyio MeHII icTOTHUM. B minomy, 3a mepiof Berertarii MIIeHUIl
Spoi, BMICT MiHEpaJIbHOI'0 a30Ty HE3aJIEeKHO BiJl BapiaHTY JOCIIy 3MEHIIUBCS Maibxke B 3 pasu. Lle,
TepuI 3a Bce, CBIIYUTH PO IHTEHCHBHE 3aCBOEHHS HOTO pOCIUHAMH.

MOKUBHUM PEXKUM I'PYHTY 3AJIEXKHO BIJI YMOB
MIHEPAJIBHOI'O )KUBJIEHHA BYPAKY HYKPOBOI'O

Hocos B. 10., ctynenr 13 m-a rpymnu, pakynbTeT arpoHOMil
HayxoBwuii kepiBHUK — K. C.-T. H., AOUEHT MapTuHiok A. T.

@opMyBaHHS CHPUATIMBOTO JUIsI POCTY 1 PO3BUTKY POCIHMH TMOXHBHOTO PEXHUMY TPYHTY €

OJTHUM 3 OCHOBHHX UYMHHHKIB ()OPMYBAaHHS BHCOKOI MPOJYKTHBHOCTI OYpsKY IyKpOBOTO, SIKWH,
MOPIBHSHO 3 IHIIMMH CITbCHKOTOCHIOAPCHKAMU KYJIBTypaMH, BAHOCHTD 3HAYHO OLIbIIIE €JIEMEHTIB
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JKUBJIEHHsA. BaxnnBoro naHkow iHTeHcH(ikamii OypsSKIBHUIITBA € MIABUIEHHS €(QEKTHBHOCTI
3aCTOCYBaHHs TOOpHB. 3a0€3MEUUTH BUCOKY O10JIOTIYHY BPOKANHICTD I11€1 KYJIbTypH MOXJIHBO Ta
30aJ1aHCOBAHOTO  a30THO-(OCHOPHO-KATIMHOrO JKMBIEHHA. 3acTOCyBaHHS JOOpPHUB  CIIpHse
MiABUILEHHIO BMICTY PYXOMHUX (POPM MOKMBHUX PEYOBHH y IPYHTI, III0 3HAYHO BIJIMBAE HA PEKUM
MiHEPaIbHOTO KUBJICHHS POCIHH, 30KpeMa il OypsIKy IlyKpOBOTO, Ta iX MPOAYKTUBHICTb.

EdextuBHicTh 100pUB 3aleXHUTh BiAx 1103, (OpM, CTPOKIB 1 CIOCOOIB iX BHECEHHS,
010JI0T1YHUX OCOOJIMBOCTEN BHUPOIIYBaHUX KYJbTYpP, HMONEPEIHUKIB, PEKUMY 3BOJIOXKEHHS,TOIIO.
Oco05MBO 1€ CTOCYETHCS A30THUX TOOPUB, 30alaHCOBaHE BHECEHHS SIKUX 3a0e3nedye popMyBaHHS
BHCOKOSIKICHOTO BpOXKar0 OypsKOIyKpOBOI CHpOBHMHU. BHeceHHS miag OypsK Ha dYOpHO3eMi
BriyryBaHomy 200 Kr/ra 1I.p. a30Ty HMOCHJIIOBAJIO MiHEpPaJi3allil0o OPraHivHOTO a30Ty W CIPHUSIIO
J0JJATKOBOMY HAKOIMHMYEHHIO B IPYHTI «EKCTpa» a30Ty Ta MOKpAIlyBajlo a30THE HUBJIEHHS POCIMH
3a paXyHOK JOOpHUB 1 TPYHTOBHUX 3amaciB.

3acTocyBaHHs TOOPHUB B YMOBaX HECTIMKOTO 3BOJIOKEHHS B JOBIOTPUBAJIOMY CTAI[iOHAPHOMY
JOCITiJIl He TUTBKH CHPHUSUIIO MiABUIIECHHIO BMICTY MIHEPaJIbHOTO a30Ty B YOPHO3EMI OIiA30JICHOMY,
ajle ¥ TOCWIIOBAJIO BHMHBaHHS HiTpaTHOI Koro ¢opmu mo rmbman 60-80 cm. Lle wmaio
CIPUSTIMBUN BIUIMB HA a30THE J>KUBJICHHA POCIMH Ha IM3HIX CTadigX iX POCTY 1 PO3BHTKY.
BHecennss MiHepanbHUX JOOpPHMB B YMOBaxX JOCTaTHHOTO 3BOJIOKCHHS 301IBIIYBAJIO BMICT
HITPATHOTO a30Ty B METPOBOMY IIIapi YOPHO3EMY BHIIYTYBAHOTO YK€ B TEPIOJ CXOMIiB OYypsKy
LIyKpOBOTO.

3a JaHMMHU JITEpaTypHUX JDKepel B YIOOpeHHI OypsKy IyKpOBOIO CIiJl OCTEpIraTHUCh
BHUCOKHMX [103 a30THUX J00puB. 3a He30aJaHCOBAHOTO Aa30THOTO KHMBJICHHS, KOJH /03U a30Ty
ICTOTHO TIEPEBHIIYIOTh NOTPeOY B HbOMY POCIHH, 3POCTalOTh HEMPOAYKTUBHI BTPATHU a30Ty, IO
NPU3BOJAUTE 110 3a0pyIHEHHS HABKOJMIIHHOTO CEPEJOBUINA HITpaTaMHu. 3amoOiraHHio
HEMPOAYKTHBHUX BTPAT a30Ty i3 TPYHTY, CHPHUSE 3aCTOCYBAaHHS aMOHIWHHUX 1 OCOOJIMBO aMigHHX
¢dbopM a30THHX MOOpUB. YHACHITOK OOMIHHOTO 3aKpIIUICHHS aMOHIHHOTO a30Ty KOJIOiIaMu TPpyHTY
ICTOTHO 3MEHIIIYETHCS BUMHUBAHHS a30Ty y HIDKHI IIApH 1 a30T MPOTYKTUBHIIIE BUKOPUCTOBYETHCS
POCIMHAMU.

BuBueHHsI a30THOTO PEKUMY HOPHO3EMY OIII30JIEHOTO YNPOJOBXK ISTH POTalii 3epHO-
OypsIKOBOT CIBO3MIHM IOKa3ajno, IO 32 OPraHO-MiHEpaJIbHOI CHUCTEMHU YJIOOPEHHS CTBOPIOIOTHCS
CTaJli YMOBHM a30THOTO >KMBJCHHA OYpsKy IyKPOBOTO YIPOJOBXK TpUBAJIOro mepiogy. Bmict
MIHEPaIbHOTO a30Ty B METPOBOMY IlIapi TPYHTY, MOPIBHAHO 3 KOHTpOJieM Oe3 A0OpuB, HAa KiHELb
’sTOi poTarii ciBO3MIHM miaABHIMUBCSA Ha 45 %, 3a miHepanbHOi — Ha 24 %. [lpu bomy opraHo-
MiHEpajbHa CHCTEMa, MOPIBHSHO 3 BHECCHHSM JIMIIE MiHEpaIbHUX HOOpWB, Maike yaBidi
T IBUINNAJIA BMICT JTY>KHOT1APOIi30BaHOTO a30Ty B opHoMy 0—30 cM mmiapi rpyHTy.

[Ipo 3pocTtanHs ycix ¢pakxiiiii a30Ty TPYHTY 3a OpraHO-MiHEPAJIbHOI CHUCTEMHU YI0OpEHHS
CBITYATh JOCHTIMKEHHS W 1HIIMX HAyKOBIIB, sIKI BKa3ylOThb HE TITbKA Ha MOKpAIIEHHS YMOB
A30THOTO KMBJICHHS POCJHH, aje W Ha crabimi3amiio a3oTHOro (oHAY Ta MPUPOAHOI POAFOUOCTI
TPYHTY.

®ochop y IpyHTI 3HAXOAUTHCS B OPTaHiuHIA Ta MiHEpPaJIbHIA (opMax, OCTAHHS MiATAETHCS
mporiecaM XiMigHOI TpaHc@opmarii, Mo NPU3BOAWTH A0 Tmepexony (ocdopy y Hepo3umHHI Ta
MAaJIOIOCTYIIHI POCIHHAM CHONYKH. [liIBUIIIEHHST BMICTY BaJOBOTO Ta pyxomoro ¢ocdopy B IpyHTI,
Ha JyMKY OUIBIIOCTI BUCHHX, BH3HA4Yae pexxuM (HochopHOTo KUBIEHHS 1 3aJICKUTH Bill GopM Ta
103 BHeceHHs (pocdopHUx m0OpuB. BcTaHOBIEHO, MO 32 MO3UTHUBHOTO OalaHCY 3aCTOCYBaHHS
dbochopHUX MOOPUB MiABUIIYETHCS BMICT BaJOBUX Ta pyxomMux ¢ocdaTiB y TIPYyHTi, 3pOCTaE
JNOCTYHHICTh (ocopy s POCIAMH Ta CTBOPIOEThCSA TpHuBana ix michsgis. Ilpu mpomy BMicT
(docdopy B IpyHTI MOMITHO TiABUINYEThCS 10 rUOUHU 0—50 cMm.
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Binmomo, 1mo yMOBM KaliMHOrO pEXUMY TpPYHTY 3HAYHO MOKPAIIyIOThCS 3a BHECEHHS
MIHEpaJbHUX 1 OpraHiyHUX AOOpPWB. 3a CHUCTEMAaTUYHOTO 3aCTOCYBaHHS JTOOpPHB Ha YOPHO3EMI
OITi/I30JICHOMY BMICT PYXOMHX CHOJYK Kalil0 3pOCTaB MO BChOMY METPOBOMY MpPO(DIII0 TPYHTY.
Mirpailis Kanio TOCUIIOBaIacs 3 MiJBUIICHHIM J03 KaTiiHUX JoOpHB. B mocmimKeHHAX Ha 1HIINX
rpyHTax OyJO BCTaHOBJICHO, IIO0 BEChb BHECCHHMH 3 JOOpMBaAMM Kajliii KOHIEHTPYETbCS y IIapi
rpyHTy 0-20 cm.

[IpoBeneHi Ha YOpHO3EMi THUIIOBOMY MJOCHIDKEHHSMH IIOKAa3aJd, IO TICIS TPHBAJIOTO
3aCTOCYBAaHHS MiHEpaJIbHUX TOOPUB BMICT OOMIHHOTO Kaiiro 30inmbpnryBaBcst Ha 23—30 Mr/Kr, HA T
rHo0 — Ha 9—-60 mr/kr rpyHTy. [lopsin 3 UM € nmaHi, SKi CBi4YaTh, IO B PE3ybTaTi BHECEHHS
NoOpUB 301IBLICHHS BMICTY OOMIHHOTO Kajilo He ICTOTHE 1 He nepeBuIye 2—9 %.

Hist docdopy 1 Kamio 3aleKuTh BiJ 3a0e3nedeHHs OypsKy IyKPOBOTO a3oToM. Tomy B
CUCTEeMI HOro >KUBIICHHS BEJIMKE 3HAYEHHS Ma€ BCTAHOBIICHHS ONTHMAJBHUX CIIBBITHOILIECHb MiXk
okpemMuMH enemMeHTamu. 3MiHa crhiBBigHomeHHs N : P : K npu ynoOpenni Oypky IIyKpoBOro Ha
KOPHUCTh JIBOX OCTaHHIX €JIEMEHTIB CHpusi€e 30UIbIIEHHIO IIyKPUCTOCTI KopeHemnoaiB Ha 0,22-0,72
%.

B Hammx [OCHi/DKEHHAX, IO TPOBOJMIMCS B YMOBAaX HECTIMKOTO 3BOJOXKCHHS
[IpaBoGepexxnoro JlicocTeny, BCTAaHOBJICHO 30UTBIIEHHS BMICTY MIHEPAJTbHOTO a30Ty B YOPHO3EMI
OMIA30JICHOMY TiJ TOCiBaMH OypsKy IyKpoBOro Ha 2,8—7,1 MI/Kr, MOPIBHSHO 3 KOHTPOJIEM, 3
MIJBUIICHHSIM 103 a30THUX 100puB 3 90 1o 180 kr/ra.

CEKIIA 4. 3AT'AJIBHOTI'O 3BEMJUVIEPOBCTBA

ANALYSE DE LA ROTATION DES GRANDES CULTURES DANS LA REGION DE
CHERKASY D’AGRONIKA LLC

PINDUS Zoya — groupe de 11 m, Faculté d’agronomie
Superviseur - candidat aux sciences agricoles, professeur agrégé V.V. Borisenko

Actuellement, de nombreux agriculteurs savent que la rotation des cultures est trés importante
pour obtenir les meilleurs rendements de certaines plantes agricoles. Apres tout, pour chaque
culture, il y a d’excellents et de bons prédécesseurs, et non des prédécesseurs satisfaisants. Par
conséquent, la rotation des cultures n’est pas seulement un lien dans des alternances aléatoires de
plantes, elle est scientifiquement fondée des répétitions périodiques de cultures dans le temps et
I’espace, mais moins souvent dans le temps [1].

La rotation des cultures est un outil trés efficace qui vous permet de résoudre de nombreux
problémes — a la fois agronomiques et économiques. Il est capable d’augmenter considérablement le
rendement de diverses cultures sans colits supplémentaires, dont la plupart réagissent négativement
a la culture dans des conditions de semis permanent ou de monoculture. Aujourd’hui, les priorités,
I’organisation et les systémes de fonctionnement de 1’industrie agricole ont changé. Parce que
maintenant le marché, la demande, le prix des produits dictent leurs regles. Et le cercle des cultures
"dominantes" pour cet indicateur est généralement limité [2].

Par conséquent, ils sont guidés par les cultures qui ont une rentabilité élevée a 1’avance, de
sorte que méme si le prix diminue, vous recevrez toujours des bénéfices. Par conséquent, les
superficies de certaines cultures sont réduites non seulement en raison d’une diminution de la

40



demande, mais aussi en raison de la faible rentabilité et de la réticence des agriculteurs a prendre
des risques [3].

Dans la ferme d’Agronika LLC du district de Cherkasy de la région de Cherkasy, la rotation
correspondante des cultures céréalieres a été acceptée pour le développement avec I’alternance
suivante de cultures :

1. Soya;

2. le blé d’hiver;

3. Mais;

4. Orge de printemps;

5. Du mais a I’ensilage;

6. le blé d’hiver;

7. Tournesol.

Selon la rotation des cultures présentée, nous pouvons déclarer que deux champs de rotation
des cultures ont été attribués pour le blé d’hiver.

L’emplacement du bl¢ d’hiver dans la rotation des cultures de 1’entreprise agricole a fourni le
temps recommandé pour que cette culture revienne au lieu de croissance précédent dans les
deuxiéme et sixiéme champs, car selon la grande majorité des scientifiques, la période d’alternance
devrait étre d’au moins un an.

Quant a notre ferme, ici, le blé d’hiver est cultivé apres les prédécesseurs recommandés: le
soja et le mais pour I’ensilage. Selon les publications scientifiques, le soja dans la zone Forét-
Steppe est considéré comme un excellent prédécesseur, car il améliore la structure du sol, ne le
prive pas d’azote et réduit I’encrassement des cultures. Il y a aussi une opinion selon laquelle plus
les cultures de légumineuses sont développées, plus elles affectent le rendement de la plante
suivante. Par conséquent, en raison de la culture de variétés ultra-précoces de cette culture, ainsi
que de la prise en compte des fluctuations de température dans le déplacement des conditions de
semis d’hiver a la fin octobre-début novembre, il est possible d’obtenir dessemis d’hiver de qualité.

Dans le troisi¢eme champ de notre ferme, apres I'un des meilleurs prédécesseurs — le blé
d’hiver, le mais est cultivé. Selon les scientifiques, le mais appartient au groupe des cultures qui ne
sont pas sensibles a la culture permanente, qui sont capables de fournir un rendement suffisamment
¢levé pendant plusieurs années lorsqu’elles sont re-cultivées. Le systéme racinaire musculaire est
trés ramifié avec une pénétration profonde des racines dans le sol. Par conséquent, pour obtenir des
rendements élevés de graines, il est trés important que la terre végétale (30-60 cm) soit
suffisamment humidifiée. De ce coté-ci, ce sont les cultures d’hiver qui sont les meilleurs
prédécesseurs.

L’orge de printemps cultivé dans le quatriéme champ, a notre avis, est fourni avec un bon
prédécesseur — le mais pour le grain. Dans ce cas, avec I’alternance indiquée, il est cultivé apres le
grain prédécesseur, ce qui permet de préparer qualitativement et en temps opportun le champ pour
les semis du printemps prochain.

En raison de la structure relativement bien choisie des zones semées, dans notre ferme, il a été
possible d’utiliser le septiéme champ pour le tournesol comme excellent précurseur — le blé d’hiver,
apres quoi plus d’eau et de nutriments restent dans le sol.

Le soja est placé dans le premier champ de rotation des cultures de passage des grains, qui est
équipé d’un prédécesseur tel que - le tournesol. Bien que cette culture d’oléagineux entraine une
détérioration de I’état phytosanitaire des cultures de soja en raison d’une augmentation du nombre
de mauvaises herbes et d’une quantité importante de carrion, elle est ensuite ¢liminée par
I’introduction d’herbicides et de cultures intercalaires.
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Ainsi, nous pouvons conclure qu’en général, la rotation des sept champs de la SARL Agronika
du district de Cherkasy de la région de Cherkasy peut étre considérée comme bonne, car les cultures
sont cultivées ici apres les prédécesseurs recommandés pour la zone.
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HaykoBe BugaHHs

3BIPHUK CTYJAEHTCBKHUX HAYKOBHUX IIPALlb
YMAHCBKOI'O HAHNIOHAJIBHOI'O YHIBEPCUTETY CAAIBHUIITBA

dakyJbTeT arpoHOMil

Binnosinanenuii penakrop — Hemowarenko Onena OnekcanapiBHa
Bianosinanbamii cexpetap — TperbskoBa CriTiiana OnekciiBHa

Buoaemucs 6 asmopcwkiti pedakyii. Peoakyis ne Hece 8i0nogioanbHOCMi 3a 3MiCm Mamepiais.

Asemopu emiwjenux mamepianie 8UCLO8II0I0Mb C80I0 OYMKY,
KA He 3a624c0U 30ieaEmvbCs 3 NO3UYIEI0 pedaKyii.

Kowmm’rotepre Bepcranns TpetssikoBa Citiiana OnekciiBHa
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