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CEKIUA 1. POCJIMHHUILTBA

INFLUENCE OF MINERAL FERTILISERS ON THE PRODUCTIVITY OF MAIZE
HYBRIDS

BE3KOPOBAMHA Amnacracisi, crynestka 14 M-a rpymu dakyiibTeTy arpoHoMii
KepiBauk — goktop c.-T. HayK, npodecop [onropenskmii 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 1635 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 Kkg.

The effectiveness of nitrogen is relevant during the 4-6 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 Chabaniuk Ya.,
Student of the 11th ma group Hudalin O., Faculty of Agronomy
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

BLJIOBOJACBKHUMH Cepriii, cTysent 13 M-a rpynu hakyIbTeTy arpoHOMil
KepiBHUK — 10KTOp C.-T. HayK, npodecop Ionaropenskuii 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 vyields. 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 O3MMMX 3EPHOBUX KYJIbTYP: K IOABATH ITPO MAWBYTHIN BPOKAN

3aika T., crynentka 11 m06-a rpymu,
3a0yabko b. crynent 11- ma rpynu gaxkyiabTeT arpoHOMii
HaykoBuii kepiBHUK — K. C.-T. H., oueHT TperbsikoBa C. O.

VYkpaiHa € onHi€0 3 Aep)KaB-TapaHTiB, SKi 3a0€3Me4yl0Th MPOIYKTOBY O€3MeKy y CBiTi
3aBIIIKM TIOTY’)KHOMY €KCIIOPTY TPOJOBOJBCTBA. 3a HOro oOcsSroM Hamia KpaiHa yBidmuia 1o
ISATIPKKM HaHOUTBIIMX EKCIOpPTEpiB 3epHa y CBiTi, 3abe3meunBmm Oau3pko 10% CBITOBOTO
eKCIopTy mieHuIll Ta nmoHaa 14% kykypyasu. OmHak BiiiHa pocii mpoTr YKpaiHu 3apa3 CTAHOBUTh
3arpo3y Tri00aiapHIA TPOOBOJIBYUIN Oe3merni, amke mnoHany 400 MUTbHOHIB JIOAEH Yy CBITI
OTPUMYBAJIHU MPOJOBOJIBCTBO 3 YKpaiHH.

Kpim Toro, BiliHa CyTT€BO BIUIMHYJIa Ha BajOBE BHUPOOHUITBO CUILCHKOIOCIOAAPCHKOT
MPOJIYKIIil, FapaHTyBaHHs OCTAYaHHS Ta I[IHOBY MOJITUKY IPOJOBOJIBYHUX TOBAPIB.

Axanemik HAH VYkpainu B. B. Mopryn 3a3nauae, mo YkpaiHa noreprnae Bif I€HOLHIY,
LUIECTIPSIMOBAHOTO 3HUIICHHS MUPHOTO HACEJEeHHs, PyHHYBaHHSA 1H(QPACTPYKTYPH, CHATIOBAHHS
MOCIBIB, MIHYBaHHSI OpHUX 3eMelb. ChOrOJIHI CIIOCTEPIraloThCsl pyHHallld PUHKY; Opak 0OIroBHUX
KOLITIB; 3aBMILEHI IIHW Ha NaibHE, J0OpUBa, 3acO0M 3aXUCTy POCIHH, NMPOrpaMH >KUBJIEHHS
POCIIHH.

Y nmomoyiaHHI HACHIAKIB POCIMCHKOI BIMHHM, HApOIIyBaHHI EKCIMOPTHOTO TOTEHINATY
arpapHoro cekTopy YKpaiHH, 3a70BOJIEHHI IIPOTHO30BAHOTO 3POCTAHHS MOMUTY Ha MPOJOBOJIECTBO
y CBiTi, MATPUMIII TJ100aTBHOT TPOIOBOILYOI O€3MEKH 3HAYHA POJIb BIIBOIWUTHCS MIABUIIECHHIO
BPOXaHOCTI 36pPHOBUX KYJBTYP.

EdexTnBHE BUKOpUCTAHHS COPTIB, 3aHECEHHX JI0 [lep)kaBHOTO peecTpy, Mae BH3HAYAIbHUI
BIUIMB Ha (pOpMyBaHHS MPOTYKTHUBHOCTI Ta SIKICHUX MOKAa3HUKIB 3epHA. OCTaHHIM Y4acoM HE TUTbKHU
KJIIMaTU4YH1 3MIHH CTBOPIOIOTH MEPENIKOIU IS peajlizailii TeHeTUYHOTO MOTEHITIAly HOBUX COPTIB
O3MMOI IILIEHUI]l, a ¥ HEeBIANOBIIHE BUKOPUCTaHHA HAsABHUX COPTOBHX PECYPCIB Ta HEHAJEKHE
PO3MILIEHHS iX Y IPUPOIHUX CUILCHKOTOCIOAAPCHKUX 30HAX.

SAx narosomye akagemik HAAH M. A. JIuTBUHEHKO, COPTH, 3apE€ECTPOBaHI B YKPYITHEHUX
30HaX, MOXYTb OYTM HEKOHKYPEHTOCHPOMOXXHHMHU Ha OKPEMHUX HEBEIUKUX TEPUTOPIAX.
BigcyTHICTh TOYHUX 3HaHb IPO HUX MPHU3BOAUTH 10 TOTO, L0 arpapii He MOXYTb peai3yBaTH
TeHeTUYHUH MOTeHIlia]d COpTiB, a KpaiHa He OTpUMae HEeoOXigHOro BayoBoro 30opy 3epHa. Ha
nymky akagemika C. II. Jludenka, morogHi ymMOBH 3a OCTaHHI [JECATHIITTS B MeEXKax
arpoKJIIMaTUYHUX 30H HAOyJIM HE JMIIE 3HAYHOI PI3HOMAHITHOCTi, a W E€KCTPEMalbHOCTI, 110 B
MIACYMKY MPU3BOJAUTH JO 3MIHM HOPMH peaklii TEeHOTUIIB O3MMOi MIIEHUI[l 1O YyMOB
BUpOILIYBaHHA. TOMy BUKOPUCTaHHS COpPTIB, 3apeeCTpOBaHMX Yy Mexax ofHiei 3 30H Cremy,
Jlicocreny um Ilomiccs, He 3aBkAM Jae 3MOTY OTpUMATH Taki X JOOpi pe3yabTaTd B yMOBax
BUPOOHMYMX TMOCIBIB 4epe3 BIIXWUJIEHHA KJIIMaTHYHOI CKJIaJ0BOI YMOB BHMPOIIYBAaHHS 3a MeEXi
ONTUMAJIbHUX 3HAYEHb.

OcTaHHIMHM poKaMu Maibke Ui BCIX IPYHTOBO-KJIIMAaTHYHUX 30H KpaiHU 3BUYHUM SBUIIEM
CTaJM IPYHTOBI Ta MOBITPSAHI MOCYXH. 3a OI[IHKAMM EKCHEpTiB, MOHAJ YBEPTh 3€MEJb CBITY
CTpaXXJa€ BiI TMOCYX, sIKI HUHI € HallOubll pyHHIBHMMH 13 KJIIMaTUYHHX cTpeciB. HeratusHi
HACJIIKM HUILIBHOI MOCYXH OCTaHHIX POKIB crocTepiraemo He nuiue Ha [liBaHi, a i y 3a3Buyaid
6J1aromoIyYHUX 32 BOJIOTICTIO perioHax YKpaiHu.

Tomy npoOrneMa CTIMKOCTI COpPTIB 0 €KCTpEeMajbHUX TeMIepaTyp Ta iX 3MiH € JIOCHUTh
aKTyanbHOIO. [IporHo3zoBaHi 3MiHM KJIIMaTy BHAcCHiIOK BIUIMBY Ha €KOCHUCTEMY B LLIOMY 1 Ha
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01011eHO3 03MMOT MIICHUII 30KpeMa HaOMMKAIOTHCS 10 KPUTHUYHOI MEX1 M JOCATAIOTh 3HAYHOTO
EKCTPEMAIILHOTO PiBHSL.

VY 3B’a3Ky 31 3MIHOIO KJIIMAaTy Ta TPHUBAJIUM TIJIOOATBHUM TMOTEIUIIHHSAM arpoKiIiMaTH4Hi
yMoBU miBAeHHOT yacTuHM [IpaBoGepexnoro JlicocTteny 3 KOXHMM POKOM YCKJIAQIHIOIOThCA. Tyt
HAOYHO BHPAKAETHCSA CTEMOBHUH KIIMAaT — TEMIepaTrypa IMOBITPS MiABHIIYETHCS, 3MEHIIYETHCS
KUTBKICTh OIAJIB, 3a11aciB BOJIOTH B IPYHTI, IO 3yMOBJIIOE TPHUBAJIi MOCYXH, TUJIOBI Oypi Ta epo3ito
IPYHTY. AJDKE BiOMO, IO KOXKHA MPHUPOJHA 30HA XapaKTEPU3YETHCS TMEBHUM CITIBBiIHOIICHHIM
Teruia i Bosioru. He Tibky y cTenosiii 30Hi, a i y JlicocTeny niABUITUBCS TEMIIEPATYPHUN PEKUM 1
3MEHIIMJIACS KUIBKICTh omamiB. DakTHYHO KOPJIOHM NPUPOIAHO-KIIMATHYHUX 30H KpaiHu
3cyBaroThes Ha 100—150 kM Ha miBHIY.

B VkpaiHi ocTaHHIMU poKamMH ypo)KaiHICTh 3epHa 03UMOI MIIEHUII 1oYaja 3poCTaTH, aje
BOHO HE 3aBXIH 0y70 BHCOKOT fAKocTl. CTpOKAaTiCTh 1 HEIOCTATHS AKICTh 3€pHA CIIOHYKAa€ IIyKaTH
IUISXA BIUTUBY HAa WOTO TEXHOJOTIYHI TMOKa3HWKHA. BBa)kaeMo, M0 CTBOPEHHS EKCTPaCHIBHHX
COpTIB MIIEHUIl € OJHUM 13 BaXJIMBUX HANpsIMIB BUpIlIeHHs 1Li€i npoOiemu. BoHa mae 1iiHHE
HayKOBe, BUpPOOHHMYE, €KOHOMIYHE Ta HalllOHaJhbHE 3HAa4YeHHsA. BIpOBa/KylOUM Taki COpPTH 3a
BIJIOBIIHUX arpoTEXHOJIOTI 1 yMOB BHMPOILYBaHHS, MOKHa pEalbHO OTPUMYBATH IPOJOBOJIbYE
3€pPHO 3 HAMBHUIIMH SIKICHUMH ITOKa3HUKAMH, K€ KOPUCTYETHCS TIOMTUTOM Ha CBITOBOMY PUHKY.

[Tocyxu 3yMOBIIOIOTP HHU3KY HE3BOPOTHHX 3MIH Ha KIITUHHOMY piBHI, MOPYIIYIOTH a0o
MPUIHHSIOTE (POTOCUHTE3, MPUTHIYYIOTh PICT 1 PO3BUTOK POCIWH, IO MPU3BOJIUTH O 3HUKEHHSA
MPOJIYKTUBHOCTI TMOCIBIB, 3HAYHUX KOJIMBAHb BpPOXKAMHOCTI 3a pokamu. Tomy 3a OIIHKH
aJaNTHBHUX BJIACTUBOCTEH TCHOTHUITIB TMOKA3HHK IMOCYXO- 1 CIMEKOCTIMKOCTI TEMep CTa€ OJHUM 3
HaWOUIBIII OCHOBOIIOJIOKHUX YWHHHUKIB J0OOPY COPTIB O3UMOI MIICHHMII ISl TIEBHUX MIKPO30H 1
teputopiid. CTIHKI 1O CTPECOBUX CHUTYyallii TEHOTUIM BIAPIZHSAIOTHCS TOPIBHSIHO HEBEITMKOIO
MIBUJIKICTIO Peakilii Ha 3MIHy YMOB BUpPOIIyBaHHs. BOHU 37aTHI 32 CIPHUATIMBUX TMOTOJHUX YMOB 1
100po1 BOJIOr03a0€3MedeHOCT] 3a0€3MeYNTH HOPMAJIbHY KUTTEAIIbHICTh POCTUHHOTO OPTaHi3MYy ¢
JaTH BUCOKHUM YpOJKai, a Mij1 4ac MOCYXH — 3HU3UTH HOT0 HalMEHIIIE.

Ilepma rpymna. Coptu 3 BHCOKOI TmocyxoctiikicTio: OO0psa, dPeodanis, Hopmaika, Hachara,
Mynpicte onecbka. BoHM Moka3anu MiBHINEHY CTIMKICTh A0 TPUBAIUX IMOCYX 1 CYXOBiiB, il
TEIUIOBOTO IIOKY.

Jpyra rpyna. CopTu 3 HU3bKOIO CTIHKICTIO 0 TIOCYX 1 CyXOBIiiB. /{0 1i€i rpynu BIIHOCATHCS COPTH
Cranesa, [lInaniBka, XXutHuus onecbka, Typi, Pymop, Mapist, Ackanilickka. 3a 03HaKaMH IMOCYXO-
1 CIEeKOCTIMKOCTi, BUTPHUBAJIOCTI JO CTPECOBMX YMHHUKIB BOHM HE Oy/IM aJanToBaHi [0
arpoeKOoJIOTTYHUX YMOB MiA30HH.

Tperss rpyna copTiB XapakTepH3yeTbCSd HECIPOMOXKHOK CTIMKICTIO JO TIOCyXH, TOOTO
3HAXOJIUThCS TIOCEpPeNrHI MK Mepuioio 1 apyroro rpymamu. Croaud BigHeceHO copTu Betepaw,
I'itess, O6psia, CoTHUIIA.

OTxe, MOKHAa BHJIUIUTH COPTU 3 HaWOUTBIIMM CTYMEHEM ajamTailii 0 yMOB Min30HU. B
yMOBax MOCYIIIMBOCTI KIIMaTy HalOUIbII aganToBaHMMM BuUsBUiHcs coptd Deodanis, Hoprika,
CH Kom6iH, Hacnara Ta Myapicts ojiecbka. BoHU cripoMOXHi IPOIyKyBaTH BUCOKY YpPOKalHICTh
3a CHPUATIMBHUX YMOB 1 MIHIMAJIbHO ii 3HM)KYBaTH 3a MOCYIIIUBUX, PEATI30BYIOYH TAaKUM YHMHOM
CBill MakcMMaJbHUN TE€HETWYHHMH MOTEeHLIal B yMoBax MHiBJeHHOI dacTMHU I[IpaBoGepeskHOoro
Jlicocremy.
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ICTOPIA NOXO/KEHHSA TABAKY

Taiinaii B., crynent 41 - a rpynu, hakyabTeT arpoHOMii
HaykoBuii kepiBHUK — K. C.-T. H., JoueHT Tperbsikosa C. O.

IcTopis Tabaky pocuTh mdaBHS 1 mikaBa. Tabak BBaKaeThCs OJHUM 3 HaWCTapilImx
KYJBTYPHHX POCJHH, SIKi BUKOPUCTOBYBaIH Jroau. OgHAK, HOTO MOXOKEHHS TOYHO HE BiIOME.
Jlesiki TOCTITHUKA CTBEP/DKYIOTh, IO MEPIIMMU Ha 3eMill KypIsiMU Oyiu €rumnerchki (apaoHw,
aJpke B OJHIN 13 rpoOHULb Il THCAYOMITTS 10 H. €. 3HAAEHO TTIMHIHUN KaJIbsH Ta HIII KypHIIbHI
npuiais. buibil nomupeHoo BepCiero € Te, 110 OAThKIBIIMHOIO TIOTIOHY BBaXatoTh LleHTpanbHy i
[liBneHHy AMepHKy, Jie JoTenep y NPUPOJHUX yMOBaxX BUpocTae A0 60 ioro BUAIB 1 pI3HOBHUIIB. A
B1JIOMOIO KYJIbTypa cTana 3aBsiku Xpuctodopy KomymoOy.

ApXeoJIoriyHl 3HaXIAKW CBiAYaTh PO T€, 110 KyJIbTUBYBAHHS TIOTIOHY PpPO3II0OYAIOCS
o6mu3pko 5000-3000 pokiB ToMy. MoskJIMBO, HaWOUTBII paHHI 3HAXIJKH BUSIBICHI B Mekcuill Ta
[lepy. VYV HamioHanpbHUX TpaAMIliAX OaraTbOX IHJIMCHHUX aMEPUKAHCHKUX HAPOJIB TIOTIOH
BIJIIrpaBaB BaXXJIMBY poJib. BiH BUKOpHUCTOBYBaBCs B pUTyajiaX, 00psAaax, K JKapchbKuit 3aci0 1 i
peniriiHux nepeMoHii. AOOpUreHu Ha3uBaJIM 3TOPTKU BUCYILIEHOTO JIUCTS «TabaKo» 1 «CUrapo»

3aBagky NpUOYTTIO €BPOMEHIIIB 10 AMEpPUKU TIOTIOH cTaB Bijomuil B €Bpomi. Kononictu
npuBe3Iu oro 3 Amepuku B €Bpomy B 16 cTONITTI, 1 BiH HIBUAKO CTaB MOIYJISIPHUM cepen
eBporneiiiB. [loyanu KynpTUBYBaTH TIOTIOH B €Bpomi, Adpumi ta A3zii. ¥V 17-18 cromirrax
BXKMBaHHS TIOTIOHY CTaJ0 3HAYHO TMOMIMPEHIMUM. BiH BHKOPHCTOBYBaBCS SIK MEIUYHUN 3acid
(mkapchkuid 3aci®é Bim TOJIOBHOTO O00Jt0 (came 3BiICK BHHHUKIO CJIOBO «HIKOTHHY)), aje
HaWTIOMYJISPHIIIE BiH CTaB cepell KypiliB. TIOTIOHOBa MPOMHCIIOBICTh PO3BHUBAIACS, 1 1€ MPUBEIIO
710 3pOCTaHHS MOIMYJISIPHOCT1 KypIHHSI TIOTIOHY Ta /10 3'IBJICHHS BEIMKHUX TIOTIOHOBUX KOMITaHIH.

FENNEL

Student of the 42th group, Faculty of Agronomy Nepokryta I.
Kokhas D. student of the 11-th ma group
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.
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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
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

LIbHILNBKWH Birauniii, cTynent 16 M-a rpymu haky/IbTeTy arpoHOMil
KepiBHuK — KaHIuaaT c.-T. HayK, aoueHT [loxTopernrska 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
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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,
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, N1oP10K1o provided a yield increase over the control of 0.32-0.63 t/ha, or 8.4-17.0%,
N4oP240Kao — 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 NesoP4o 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 Ngo-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 NsoP9oKgo 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 NooP4sKss 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,
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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
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 NeoPgoKgo
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./m2. 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 S. Studenten der 15, Lomako O. V. 21. Gruppe
Forschungsleiter — auRerordentlicher Professor der Abteilung fir Pflanzenziichtung, Uman National
University of Hortikulturen Andriy Sichkar

Lallemantia lberica-Art aus der Familie der Lamiaceae. Eine einjahrige (zweijahrige)
Pflanze, die bis zu 0,5 Meter hoch wird. Die Blatter sind einfach, die Blitenstande sind dolden-
oder &hrenférmig, die Schilde sind klein blutig. Der Kelch ist gerade oder gebogen, die Lappen sind
ungleich. Krone stark zweiklappig, hintere Lippe mit 2 L&ngsfalten innen, R6hre oben erweitert.
Unter der Lippe der Blitenkrone befinden sich Staubblatter. Die Nusse sind langlich, dreieckig,
glatt und Klebrig. Sie blihen 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 bestéubt. Es ist dafur bekannt, Wildtiere anzulocken. Geeignet fur: leichte (sandige) und
mittlere (lehmige) Bbden, bevorzugt gut durchldssige Boden. Geeigneter pH-Wert: leicht saure,
neutrale und basische (leicht alkalische) Béden. Es wéchst nicht im Schatten. Bevorzugt feuchte
Erde, die Pflanze keimt bei 3-4°C und Samlinge erscheinen bei 5-6°C. Samlinge halten Frdsten von
-3 bis -6°C stand. Die Vegetationsperiode betrdgt 65-90 Tage. Geeignet fur alle Boden- und
Klimabedingungen der Ukraine.

Anbautechnik. Die besten Vorlaufer fur Lalemancia sind Wintergetreide und
Reihenkulturen, diese Kultur ist auch ein guter Vorlaufer fir Wintergetreide. Die Bodenbearbeitung
erfolgt wie bei Frihjahrskulturen. Die Aussaat erfolgt in Reihen (15 cm). Die Einwickeltiefe betréagt
2-3 cm. Die Aussaatmenge betragt 18-20 kg/ha. Die Aussaat erfolgt friih, wenn sich der Boden in
einer Tiefe von etwa 5 cm auf 4-5°C erwarmt. Es werden mineralische Dungemittel verwendet -
N#P+K*, Nach der Aussaat wird gewalzt und gekront. Es ist besser, durch direktes Kdmmen 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 fir
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
KJIUBAHCBKHI Makcum, cTyaeHT 15 M-a rpynu GakyabTeTy arpoHOMii
KepiBuuk — goktop c.-T. HayK, npodecop [Nonropenskuii 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

KPYTJIOB boraan, cryaesat 11 m-a rpynu gakynbTeTy arpoHOMii
KepiBHuk — kaHIuaaT c.-r. HayK, poueHT [loxTopernska 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 30—40 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 — auRerordentlicher Professor der Abteilung fir Pflanzenziichtung, Uman National
University of Hortikulturen Tretiakova S. O.

Es handelt sich um eine Gattung von zwei oder drei Arten von Blutenpflanzen aus der
Familie der Mohngewdachse (Papaveraceae), die aus Japan (Macleaya cordata) und China (M.
cordata und Macleaya microcarpa) stammen. Es handelt sich um groRe, rhizomartige Stauden mit
gefiederten, gewellten, olivgrinen oder grauen Blattern, 25 cm langen und hohen Stielen mit
Luftbischeln aus blltenlosen, rohrenformigen, cremefarbenen oder cremefarbenen Bliten.

Anbautechnik. Da Maclea oder Pflaumenmohn in der landwirtschaftlichen Produktion nicht
so héufig verwendet wird, werden wir iber den Anbau auf dem Bauernhof nachdenken. Mohn lasst
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 Frihjahr, 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 wéchst 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 Samlinge 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
Blattern und Sténgeln verwendet. Der giftige Saft wird zur Bekampfung giftiger Geschwiire
eingesetzt. Die getrockneten Hohlstiele kdnnen als Pfeifen verwendet werden. Toétet Insekten und
Mickenlarven. Die Bliten werden zum Abt6ten von Larven verwendet, wahrend die ganze Pflanze
zum Abtdten von Larven und Insekten verwendet wird.
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THE INFLUENCE OF SEEDING RATES ON THE PRODUCTIVITY OF PEAS

MI3EPAKA Sflpocaas, cryaent 14 m-a rpynu (akynbTeTy arpoHOMii
KepiBuuk — goktop c.-T. Hayk, npodecop [onropernwkuii 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 100-130 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 N1sP1sKis and N3oP30Kaso 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 Ha3sapiii, crynesnt 14 m-a rpynu gaxkynbTeTy arpoHOMii
KepiBHuK — Kanauaar c.-r. HayK, goueHt [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 — Ngo-90Ps0K30-45; in the Forest-Steppe on powerful and podzolic chernozems — Neo-90Pso-
90Keo, grey and dark grey forest soils — Nso-120Ps0-90Kso-90; in Polissya on sod-podzolic and grey forest
soils — Neo-150Ps0-00Ke0-90.

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

22



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 Naus 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.)

INE®KIH Aptyp, ctyaest 11 M-3-a rpynu (akyapTeTy arpoHOMIi
KepiBHuk — kanauaar c.-r. Hayk, goueHT [lontopenska 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. crynentka 42 ac rpymnu
Farenii A. Ctynenr 11-M-3a rpynu ¢akylibTeTy arpoHOMIl
KepiBHEK — K c.-T. HayK, goneHT TpetbskoBa 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. he 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-
emergence harrowing across the sowing with tooth harrows. When 2-3 true leaves appear on the
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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

IIPOTI" [lenuc, ctyaent 14 mM-a rpynu (akynbTeTy arpoHOMii
KepiBuuk — goktop c.-T. HayK, npodecop [Nonropenskuii 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 800-1200 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, crynenT 16 M-a rpynu ¢akynbTeTy arpoOHOMIi
KepiBHuK — KaHIuaT c.-T. HayK, poueHT [loxTopernska 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.,
180-240 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 P13sKiss + Ngov+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 1st 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.

TEXHO.JIOT'ISI BUPOILIIYBAHHS BEPBU EHEPTETUYHOI

Kpageus C.O., lIusaruii A.B., crynentu 23 M-a rpynu
BumneBcbka JI.B., kanauaar c.-T. H., TOIEHT

CporosHi HaWBUII TOKa3HUKM BHMKOPHCTAaHHS OloMacH B €HEpPreTUIll XapakTepHi JUIs
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MIBHIYHOEBPOTIEUCHKUX KpaiH, SKI aKTHMBHO BIPOBAKYIOTh Cy4YacHiI TEXHOJIOTii BUKOPHUCTAHHS
€KOJIOTIYHO YHCTUX, TIOHOBHUX JPKEPEJ €Heprii, 30KpeMa BHUPOILIYBAaHHS €HEpreTHYHOi 0ioMacu Ha
CHeIiabHUX TUIaHTalisX BepOu. Taki TuraHTallii BiI3HAYAIOTHCS BHCOKHM MPUPOCTOM Oiomacu 3a
BIJTHOCHO HEBHCOKMX BHUMOT a0 IpyHTY [2, 3]. B VYkpaini, 3Bakaroud Ha 3Ha4HI mpoOiemMu i3
3a0e3MeueHHsIM TPAAULIIHHIMH BUIaMU €HEPrOHOCIIB, CIIPUATIMBI IPYHTOBO-KJIIMAaTUYHI YMOBH Ta
JTaBHI Tpaauilii 3eMJIepoOCTBa, BUPOOHUIITBO EHEPIeTHYHOI POCIMHHOI OioMach Mae BeNUKi
MEPCIEKTHBH 1 HAIaNli CIPUATHME CYTTEBOMY 3MEHIIECHHIO HEOOXiTHOCTI IMIIOPTY €HEPTOHOCIIB [4].
Tomy BUBYEHHS IIUX MHUTaHb B YMOBax 3axigHoro JlicocTemy € akTyaabHUM i CBOE€YAaCHHM.

Meroauka JOCHipKeHb. Y  JOCHigaX BUKOHYBIM HACTYIHI IUTAHOBI Ta TOTOYHI
CIIOCTEPEKEHHS, OOJIIKM Ta aHali3yBaHHS: (PEHOJIOTIYHI CIOCTEPEKEHHS 3a POCTOM 1 PO3BUTKOM
POCIMH TPOBOJWINA 32 METOJUKOIO JIEPKABHOTO COPTOBUIPOOYBAaHHS CLIHCHKOTOCIIONAPCHKUX
KYJIbTYp; TYCTOTY HAaca/pK€Hb B MOSBHM NAroHiB Ha XHUBLAX 10 30uMpaHHs OlomMacH BH3HAYaIU
LUISIXOM MIIPaxXyHKY POCIIMH Ha | IOTOHHOMY METpI1 psiJiKa B I’ SITH MICISIX 1O AlaroHaui JUISHKH 3
HACTYITHUM NepepaxyHKOM Ha | ra; BUCOTY IaroHiB BepOM — MIPHOIO PEMKOIO 3 TOUHICTIO J10 1 cM;
JlaMeTp MaroHiB OUIS OCHOBU — €JEKTPOHHHUM INTaHTeHIUPKyJeM 3 TouHicTio a0 0,1 mwm; ymict
CyXOl pe4OBHHM BU3HaYalld LIUIIXOM BUCYIIYBaHHS 3pa3ka OiomacH 0 aOCOIIOTHO CyXOi Macu B
cyumibHIA madi 3a temneparypi 100—105 °C ymponosx 4— 6 rof; yposkalHICTh OOJIKOBYBaJIH
IUISIXOM 3BaKyBaHHSI CHUpPOi MacH MOJUISHKOBO 3 HAaCTYIMHUM MEpepaxyHKOM ii 10 CTaHJIApTHUX
MOKa3HUKIB BOJIOTOCTI.

Pesynbratn mocmimkens. [IpoBeneHi AOCTHiHKEHHS IUIAHTAIId TPhOX COPTIB €HEPreTHYHOL
BepOM B PETiOHI JOCIIKEHb TIOKA3aJl, 0 3a MEPIIUi BereTaliiHui Tepio/ MPUKUBIIIOBAHICTh 1X
KUBIIB Oylla BHCOKOIO 1 3MiHIOBasnaca Bim 82,1 mo 95,1 %. HaiiBumumu mOKa3HUKaMU
MIPHKUBIIIOBAHOCT] BiA3HauaBcst copT ‘Tora’ 3a pydyHOro BHcaIkyBaHHs *XuBLIB (95,1 %). 3a
MEXaHI30BaHOIO CaJiHHS YKOPIHIOBAHICTH KUBIIB Oyna meHmow (89,4 %). Taka x 3aiexHICTh
MOSICHIOETHCSL THM, IO 32 MAIIMHHOTO CAaJIHHS >KMBIIl YacTO BHUCA/DKYIOTHCS IIiJ] KyTOM, a 3a
PYYHOTO — BEpPTHKAJIbHO, LIO CHpPUSIE JOCATHEHHIO HUMH TNIMOIIMX, Kpalle 3BOJIOXKEHHX IIapiB
TPYHTY 1 HO3UTHUBHO MO3HAYAETHCS HA iX YKOPIHEHHI.

VYpoxkaitHicTh cyxoi OlomMacu BepOM TPEThOrO POKY BereTallii MakCUMaJbHUX 3HAYCHb
nocsiria B copriB “Tora’, ‘Inger’ 1 “Tordis’ — 28,12; 30,27 1 24,76 1/ra BignoBiaHo. IIpu mpomy,
MPOAYKTUBHICTh copTy ‘Inger’ HalWOLIBIIOK BUSBHWIIACA 3a TYCTOTH caaiHHA 16,4 Tuc. mT./ra, a
copriB ‘Tora’ i ‘Tordis’ — 3a rycrotu 12,9 Tuc. mr./ra. TennoTBopHa 37aTHICTE OioMacu B ycix
JOCTIKYBAaHUX COPTIB 1 BapiaHTIB YAOOpEHHS BiAPI3HIETHCA HE3HAUHO, 3MIHIOIOUUCH Y MeXaX Bij
17,9 no 18,4 MJLx/kr. IIpu 1bOMy NpPOCTEKYEThCS 4YiTKa TEHIEHIS 10 1i 3MEHIIEHHSA 3i
30UTBIIICHHSIM JIO3M BHECEHHs J0OpWB, IO TOB’S3aHO 31 3POCTaHHSAM ITOKa3HUKIB 30JIbHOCTI.
Haii6inpie eneprii y TpupiuHoMy Bposkai Oiomacu mictuthes B copTy ‘Tora’ — Big 729 mo 1056
I'JIx/ra 3ane:xHO Bi BapiaHTIB yI0OpEHHS, TOAL SIK Y copTy ‘Inger’ 1eil moKa3HUK 3MIHIOETHCS Bij
395 mo 691 I'JIxx/ra, a B ‘Tordis’ — Bix 496 no 704 I'Ix/ra. 14.

BucHoBok. Ha ocHOBI mpoBeAeHMX HaMH JOCHKEHb B ymoBax 3aximHoro Jlicoctemy
VYkpaiHu TUTaHTalliifHe BUPOIIYBAaHHS EHEPreTUYHOi BepOOBOI CHPOBUHHU, KPIM EKOHOMIYHOTO
CKJIaJIHMKA, MAa€ BAXKJIMBE 3HAUEHHS 3 EKOJOTIYHOro morisiay. EHepreTwuHi miuaHTarii BepOu
MOXYTh VYCIIIITHO POCTH Ha 3a0pyAHEHHX 3eMIIIX Ta 3eMIIAX, MAJOTPOAYKTUBHUX 3 TOTJISTY
BHUPOIIYBAHHS CUILCHKOTOCHOIAPCHKUX KYNbTYp. BOHU MOXYTh €(PEKTUBHO 3aCTOCOBYBATUCS Y
MPOTHEPO3INHUX 3aX0/1axX JUI YKPIIJICHHS I'PYHTIB Ta MiIABUIIEHHS X POAIOYOCTI.

CIIMCOK BUKOPUCTAHUX JUKEPEJI
1. 'eneryxa I'. I'., XKenezna T. A. Cy4yacHuii cTaH Ta NepCHEKTUBH PO3BUTKY OI0€HEPTreTUKH
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B Ykpaini. Yactuna 1. [Ipomuciosa terorexnika. 2010.T. 32, Ne 3. C. 73—79.

Borjesson P. Environmental effects of energy crop cultivation in Sweden I: identification and
quantification. Biomass and Bioenergy. 1999.Vol. 16, Iss. 2.P. 137-154. doi: 10.1016/S0961-
9534(98)00080-4

PRODUCTIVITY OF BAR MILLET IN THE RIGHT-BANK FOREST STEPPE

Nagnibida S.V., student 15 m groups, Shcherbakov O.V., student of the 15th group
Vyshnevska L.V., Candidate of Agriculture and Rural Development. n., associate professor

Reducing the energy dependence of the population of territorial communities through the use
of plant raw materials as an alternative source of energy, especially when growing energy crops on
marginal lands, is an actual direction of research. In the conditions of the forest-steppe of Ukraine,
the most promising and adapted crop to the growing conditions is millet (Panicum virgatum L.), the
biomass of which is used as a raw material for the production of biofuels. However, the yield level,
production volume and biomass quality are insufficient to meet domestic energy needs. Therefore,
the study of these issues in the conditions of the Right Bank Forest Steppe is relevant and timely [1,
2].

Research methodology. In the experiments, the following planned and ongoing observations,
records and analysis were carried out: phenological observations of the growth and development of
millet plants during the growing season were carried out according to the methodology of the state
variety testing of agricultural crops; stem density, after the restoration of spring vegetation and
before harvesting, was determined by counting the number of plants per 1 m of row in four places
along the diagonal of the plot with subsequent calculation per 1 ha according to the methodology;
accounting for the productivity of the biomass of rod-shaped millet was carried out by divisional
weighing of sheaf samples of above-ground vegetative mass, followed by its conversion to dry mass
in accordance with the moisture content of the raw material.

Research results. The growth and development of millet plants depended on the biological
properties of the variety, the phase of plant growth and development. Among the varieties of millet,
which were put to study for the density of plant standing before the onset of winter (October 26),
the Cave-in-rock variety was singled out, which has the highest number of stems per 1 m2 in an
average of three years - 105.1 pcs. , the plants were in the tuber phase, the average stem height was
32.0 cm. The late-ripening varieties include varieties of rod-shaped millet: Kanlov, Alamo, and
Kartaj, which before the onset of winter had a green color, insignificant plant density, which
averaged 23.5 pcs./m2, 40.5 and 67.3 pcs. ./m2, respectively, the stem height was at the level of
31.5; 38.3 and 28.5 cm, respectively. Stem density for the Nebraska variety was 79.2 stems/m2,
Sunburst variety — 61.4 stems/m2, Foresburg — 65.5 stems/m2 for plant height — 14.1; 21.3 and 16.0
cm, respectively.

During the time of the study, there was a significant variation in the yield of varieties of
millet. In varieties of the early-ripening group (Dakota, Nebraska, Sunburst), the yield varied from
10.7 to 15.4 t/ha, in medium-ripening varieties (Foresburg and Cave-in-Rock) - from 14.2 to 16.8
t/ha, in the late-ripening variety Kartaj - from 15.6 to 16.7 t/ha, and very late (Kanlov and Alamo) -
from 7.0 to 15.0 t/ha. On average, the highest yield of dry mass on cultivated soils was formed by
varieties of rod-shaped millet: Foresburg and Carthage - more than 16.0 t/ha, at a high level of
yield, the Cave-in-Rock variety (15.8 t/ha) provided the lowest, and the lowest Dakota (11.1 t/ha),
in other varieties this indicator varied from 13.2 to 13.8 t/ha.
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The level of profitability of biomass production of the Foresburg and Karthage varieties
during the years of the study was 76.7 and 76.5%, respectively, and for the Shelter variety - 75.3%,
with a unit cost of production, respectively, by varieties - 537.7; 538.4 and 542.0 hryvnias. The
Alamo grade had the lowest level of profitability per unit of production (7.7%).

Conclusion. Based on our research in the conditions of the Right Bank Forest Steppe of
Ukraine, in order to obtain a high yield of dry millet biomass at the level or more than 15.0 t/ha, it is
recommended to use an optimized growing technology, which involves growing millet on marginal
lands on a carefully prepared field using a semi-steam system the main tillage, by carrying out two
spring cultivations: the first - to a depth of 12-14 cm, the next - to a depth of 6-8 cm, and pre-
sowing cultivation - to a depth of 2-3 cm, with mandatory rolling of the field before and after
sowing seeds.
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TECHNOLOGY OF GROWING ENERGY WILLOW

Storchak B.V., 14th grade student, Argat 1.V., 11th grade student
Vyshnevska L.V., Candidate of Agriculture and Rural Development. n., associate professor

Today, the highest rates of biomass use in energy are characteristic of Northern European
countries, which are actively implementing modern technologies for the use of environmentally
friendly, renewable energy sources, in particular, the cultivation of energy biomass on special
willow plantations. Such plantations are characterized by high biomass growth with relatively low
soil requirements [2, 3]. In Ukraine, taking into account the significant problems with the supply of
traditional types of energy carriers, favorable soil and climate conditions, and ancient farming
traditions, the production of energetic plant biomass has great prospects and will further contribute
to a significant reduction in the need for energy imports [4]. Therefore, the study of these issues in
the conditions of the Western Forest Steppe is relevant and timely.

Research methodology. In the experiments, the following planned and current observations,
records and analysis were carried out: phenological observations of plant growth and development
were carried out according to the methodology of the state variety testing of agricultural crops; the
density of plantings from the appearance of shoots on the cuttings to the collection of biomass was
determined by counting plants per 1 linear meter of the row in five places along the diagonal of the
plot with subsequent calculation per 1 ha; the height of willow shoots - with a measuring rod with
an accuracy of 1 cm; the diameter of the shoots at the base - with an electronic caliper with an
accuracy of up to 0.1 mm; dry matter content was determined by drying the biomass sample to a
completely dry mass in a drying cabinet at a temperature of 100-105 °C for 4-6 h; the yield was
calculated by weighing the raw mass in parts, followed by its conversion to standard moisture
indicators.

Research results. Conducted studies of plantations of three varieties of energy willow in the
research region showed that during the first growing season, the survival rate of their cuttings was
high and varied from 82.1 to 95.1%. The highest rates of grafting were noted for the Tora' variety
when cuttings were planted by hand (95.1%). During mechanized planting, the rooting rate of
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cuttings was lower (89.4%). The same dependence is explained by the fact that during machine
planting cuttings are often planted at an angle, and during manual planting - vertically, which helps
them reach deeper, better moistened soil layers and has a positive effect on their rooting. The yield
of dry willow biomass in the third year of vegetation reached maximum values in the varieties
Tora', 'Inger' and 'Tordis' - 28.12; 30.27 and 24.76 t/ha, respectively. At the same time, the
productivity of the 'Inger' variety turned out to be the highest at a planting density of 16,400
units/ha, and of the Tora' and Tordis' varieties at a density of 12,900 units/ha. The calorific value
of biomass in all studied varieties and fertilizer options differs slightly, varying from 17.9 to 18.4
MJ/kg. At the same time, there is a clear tendency to its decrease with an increase in the dose of
fertilizer application, which is associated with an increase in ash content. The most energy in the
three-year biomass yield is contained in the "Tora' variety - from 729 to 1056 GJ/ha depending on
the fertilization options, while in the 'Inger’ variety this indicator varies from 395 to 691 GJ/ha, and
in the "Tordis' - from 496 to 704 GJ/ha. 14.

Conclusion. On the basis of our research in the conditions of the Western Forest Steppe of
Ukraine, the plantation cultivation of energy willow raw materials, in addition to the economic
component, is important from an ecological point of view. Vigorous willow plantations can grow
successfully on contaminated land and land that is not productive for growing agricultural crops.
They can be effectively used in anti-erosion measures to strengthen soils and increase their fertility.
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PICT I TPOAYKTHUBHICTD I'lbPUAIB KYKYPY /I3 HA 3EPHO 3AJIEZKHO BIJ
HOPMMU BUCIBY B IIPABOBEPEKHOMY JIICOCTEITY

Jlomatuncbka M.B., ctynenTka 11 m-3-a rpynu
HayxoBuii kepiBHUK — K. C-T.H., 101IeHT Poraascbkuii C.B.

Pi3ui ribpuau 1 copTu KyKypyId3H, HaBiTb B MeEKax OJHI€I TPYNH CTUIJIOCTI ICTOTHO
BIZIPI3HAIOTBCS 32 TEMIIAMHU POCTY 1 PO3BUTKY 3aJIeXKHO Bijl arpOCKOJIOTIYHMX yYMOB Ta IEBHUX
B3a€MOBIIHOCHH 3 HABKOJIMIIHIM cepeaoBHIem. [1].

BaxmBUM acnekToM BUKOPUCTAHHS Yy BHUPOOHMLTBI TIOPUAIB KYKYpYA3W pI3HUX TIpyln
CTUIJIOCTI € BCTAHOBJIEHHS ONTUMAJIbHUX MapaMeTpiB, BIACTUBUX TUIbKH KOHKPETHUM O10JI0TTYHUM
THIIaM.

3MIHIOIOYH T'YCTOTY CTE€OJIOCTOI0 KYKYPYI3H, MU 3MIHIOEMO YMOBH POCTY, PO3BUTKY POCIIHH
1 TUM caMMM PeryJloeMO iX MPOJAYKTHUBHICTb. MaKCUMalbHUI pPIBEHb YpPOXKAaHHOCTI KYyKYpYI3U
3a0e3MeuyeThCsl  3aBASKM BUCOKIM  IHIUBIAYyaJlbHIM MPOIYKTUBHOCTI KOXHOI POCIMHH 1
ONTUMAJIbHIM TYCTOTI iX CTOSHHS Ha OJMHHMII IUIOLIi, BCTAaHOBJEHOI I NEBHUX T'PYHTOBO-
KJIIMaTUYHUX YMOB.

I'on0BHOIO MeTOI0 poOOTH Oyn0 BCTAHOBUTH ONTHUMANIbHI CTPYKTYpPH arpoleHO31B HOBHX
riOpuaiB KyKypya3u pi3HUX TIPYIl CTUIJIOCTI HpPU PI3HUX T'YCTOTaX CTOSIHHS POCIHH, 32 SKHUX
JOCATAEThCSl MaKCUMallbHA peai3allii TEeHeTMYHOro NOTEeHIany IiX MpOAYKTHUBHOCTI, BHIII
MOKa3HUKH eKOHOMIuHO1 edexkTuBHOCTI. Jlns peanmizamii maHOT MeTH mependadanoch JOCITIIUTH

33



3aKOHOMIPHOCTI POCTY Ta PO3BHUTKY POCIHH 1 (hOPMYBaHHS MPOIYKTUBHOCTI TiOPHIIIB KyKYpYA3H
3aJIeKHO BiJ TYCTOTH CTOSHHSI POCIIMH, BU3HAUUTH IHIMBIAYalbHY NPOAYKTHBHICTH POCIUH
KYKypY/I31 3aJIe)KHO BiJ ()aKTOPiB, 110 BUBYAIHCS Ta MPOBECTH EKOHOMIYHY OIIHKY €()eKTHBHOCTI
BUPOOHMIITBA 3€pHA KYKYPY/A3H 3aJISKHO BiJ] TYCTOTH CTOSIHHS TiOpHIIIB Ta CTPOKIB CIBOU.

JocmipkenHss npoBoawinuck mpotsrom 2023-2024 pp. Ha npociimHoMy Todi Kadeapu
POCIMHHHUIITBA Y MAaHCHKOTO HALlIOHAJIHHOTO YHIBEPCUTETY CaAiBHHUIITBA.

VY HOCHiPKEHHSIX BHBYAIM BIUIMB T'YCTOTH CTOSHHSI POCIMH Ha PICT Ta NMPOAYKTHBHICTH
riOpuaiB KyKypyA3H pi3HUX TPYIl CTUTIIOCTI HA 3€PHO.

I'ycroTa pocnua nepes 30upanHsaM s paHHbocTHTIIOTO Tiopumy SBip 180 CB — 60 THC./Ta,
cepenapopanaboro Kaap 267 MB — 55 tuc./ra i cepenapocturioro [[ainmpoBcekuii 337 MB — 50
tuc./ra. Ilpu npoBeneHHI AOCHIIKEHb BHKOPHCTOBYBAJIM 3arajlbHONPUHHATY METOIUKY [2]
MetoauuHi pekomenaanii BH/II kykypymsu [3].

Ha ocHoBI mpoBeneHMX JOCTIDKEHb BHSBIEHI OCOOMMBOCTI POCTY Ta PO3BUTKY POCIHUH 1
(¢bopMyBaHHS MPONYKTUBHOCTI HOBUX TIOpHIIB KYKYpyA3H PpI3HUX Tpyl CTHIJIOCTi, fKI
0OyMOBIIIOIOTBCSI TYCTOTOIO CTOSIHHS Ui yMOB miBleHHoro Jlicocteny VYkpainu. Busnaueni
HaWOUIBII aJanTUBHI 1 MPUAATHI JUIsl BUPOOHUIITBA TOBAPHOTO 3€pHA 3a PISHUMH TEXHOJIOTTYHUMHU
cXeMaMmH T10pUIu KyKypy/I3H Ta OOIpyHTOBaHA JIOMUIBHICTh 3aCTOCYBaHHSI ONITUMAIbHUX MTPUHOMIB
X BUPOII[yBaHHS B KOHKPETHIHN 30Hi, 10 BUSBIISIETHCS B HACTYITHOMY:

TpuBanicts mepiofy Bereranii KyKypyA3d BH3Hauaiachb OIOJOTIYHHMHU BJIACTUBOCTSIMU
riOpuaiB Ta IyCTOTOIO CTOSIHHSI pociuH. [Ipu 3aryiieHHs MociBy MOJIOBXKYBAJIO BEreTalliio TiOpHIiB B
cepeHbOMY Ha 1-2 JHi.

[Ipu 3arymensni nociBy riopuna SAsip 180 CB Bix MiHIMaJIbHOTO 10 MAaKCHUMAJIbHOTO PIBHS
JiHIAHI po3MipH KayaHa 3MeHIyBanuch Ha 4,3 %, Kaap 267 MB — na 7,0 %, J{ninpoBcekuii 337
MB - na 8,3 %, a maca 3epHa 3 kauana —Ha 18,6 T, 28,2 1 34,2 r BiANOBITHO.

MakcumanbHUN yposkail 3epHa PaHHBLOCTHUTJIOTO TiOpHAa OAEPKAHO MPU TYCTOTI CTOSHHS
pocnuH 60 THC./Ta, cepeTHbOPaHHBOTO 55 1 cepemubocTurioro 50 Tuc./ra.

[Ipn onmTuManeHI IS KOKHOTO TiOpuaa TYCTOTI CTEOJIOCTOI0 HaWBHIIMM OyB pPIBEHBb
peHtabenbHOCTI BUpoOHuITBa riopuaa Kaap 267 MB — 62,4 %, okynHICTh BUTpau€HUX KOIITIB SBip
180 CB cranoBmia — 58,6 % Ta Jninposcekuit 337 MB — 59,2 % [4.5].

CnucoK BUKOPHUCTAHUX JKepeJt:

1. 3inuenko O.l. PociuaaunTBo.-YManb: «Couincbkuid M.M.»,2016.-612c.

2. OcHOBHU HayKOBHX AOCIHimKeHb B arpoHoMmii. Ilimpyunuk / B.O. €menxko, I1.I". Konutko, B.IL
Omnpumiko, I1.B. Koctorpus; 3a pexn. B.O. €menka. — K.: Jlis1. — 2005. — 288 c.

3. Txanig FO.I. OnTumizariis mioiri KUBJICHH KyKypyI3U - pe3epB 30UTbIICHHS ii BpOKaHOCTI //
Martepianu BeeykpaiHcbko1 HAYKOBO — MPAKTUYHOI KOH(EPEHI[iT MOJIOJUX BUEHHUX 1 CHELIaliCTIB 3
npoOiemMu BUPOOHUITBA 3epHa B YkpaiHi (5-6 Gepesnst). — [uinponerpoBcebk. — 2012, — C. 50-
51.Kemena TI'.Il., IlleBenroB B.B. BmimB Aeskux arpoTeXHIYHUX 3aXOJIB BUPOIIYBaHHA Ha
3a0yp’siHeHICTb Ta BojorosadesneueHicts Kykypyasu // Bicuuk [IJICT'T. — 2010. — Ne 2. — C. 12-15.
4. Echols J.W. How many plants are enough // Colorado Rancher Farme. — 1988. - Vol. 42. Ne 3. -
P. 12-13.

NPOAYKTUBHICTD COI 3AJIEZKHO BIJI FOPOHYBAHHSA

KPUBOPYK T. C., ctyaenT 13 M-a rpynu GakynbTeTy arpoHOMii
HaykoBuii kepiBHUK — K. c-T. HayK., goueHT CIYKAP A.O.

Icuyrounii piBeHb BUPOOHUITBA (Ypa)KHOTO 1 MPOJOBOJIBYOrO 3€pHA, B YKpaiHM He
3aJI0BOJIbHSIE BHYTPIIIHIX, a TaK0X 1 30BHIMIHIX €KCHOPTHUX MOTped. Bupimmtu 1o npodnemy
MOJKHA 3a JIOTIOMOT0I0 3€pHOBO1 Ta KOPMOBOi KYJIbTYPH — COi.

BaxnrBor0 0COOMUBICTIO Cy4yacHOTO BHUPOOHHMIITBA COI, SIK 1 IHIIUX MOJHOBHX KYIBTYp €
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€KOJIOTIYHO JONUIbHI TEXHOJOTII BUpOIIYBaHHSA. Y 3B’S3Ky 13 MM OCOOJIMBOI yBaru moTpedye
crcTeMa JIOTJISIy 3a ociBaMu, 30KpemMa — 60poTb0a 3 Oyp’ssHaMH.

Mertoauka pociipkeHb. Jlocmigm 3 BHUBUYEHHS OCOONMBOCTEH POCTY pPOCIMH €Ol 1
BPOXKAHOCTI 3aJIe)KHO BiJ arpOTEXHIKU JOTISAY NpoBoIwiIM mpotsaroM 2023 p. Ha JOCHITHOMY
10J1i YMaHCBHKOTO HAI[IOHAIBHOTO YHIBEPCUTETY CalIBHUIITBA.

[PYHT — 4OpPHO3€EM OIIA30JEHHH, BAKKOCYTJIMHKOBHUI. CXeMa T0CIiny cKiaaaiacs 3
[IECTH BapiaHTIB Ta TPHOX MOBTOPHOCTEH. Po3MilleHHsS AUISTHOK y CXeMi JOCHiAy — HOCITiIOBHE.
ITmoma quistaku — 121 M2, ob6aikoBa — 73 M2 .

I'yctora pocnmuu coi Ha mepion 30mpanHs 500 Tuc. mr./ra. JlocxomoBe OOpOHYBaHHS
npoBoqwiid mociBHUMU OopoHamu  3BI1-0,6, depe3 5—6 naHIB micis CiBOM, KOJIM HACIHHS
PO3MOYHHAIO MPOPOCTATH, a Oyp’sHH 3HAXOIAThCA y (Pa3i «Oumoi HuTOukmM». Yepe3 5—6 nHIB
OOpOHYBaHHS TTOBTOPIOBAJIH.

[Tepi micsicxo10B1 OOpOHYBaHHS MPOBOIMIIN JIETKUMH OOpOHAMH y (pa3y mepiioro
TPIAYACTOrO JIMCTKA — MPUOIN3HO HAa 4—5 neHb micis 3’sBieHHs cxoxAiB. [loBTopHO OOpoHyBayIM
MociBu coi uepe3 4-5 aHiB. TakoX MPOBOMMIM PUXIIEHHS MDKPSIb: TEpIIe MPHU TOSBI MEPUIOTO
TPIAYACTOTO JIUCTKA HA TIUONHY 4-5 cM, npyre — yepe3 8—10 nHiB, Tpete — 20 nHIB.

Pesynbratn nocmimxkeHb.  OONIKM 1 CIOCTEPEKEHHS IMOKa3aid, [0 HpHU MEpHIoMYy
J0CXOJ0BOMY 00poOITKY (cepeaHiMu OopoHamu), 3HUITYyBaIOCh 91-94% cxoxiB Oyp’siHIB y (a3i
01101 HUTOYKH, TIPU ApyroMy (JIETKUMHU OOpiHKaMHU Ha TIIHOMHY 00poOiTKy 2-2,5 cm) — 76—77%;
MPOMDKHHN 0OpOOITOK TMPH TOSBI CXOJMIB COi PI3KO CKOPOYYBaB 3a0yp ’sSHEHICTh IUIONI Tepen
MEPIINM ITCISCX0A0BHM 00po0OiTKOM. Tak, mpu MPOBEACHHI OJHOTO JIOCXOJ0BOTO OOpOHYBaHHS,
nepes TMEepHIuM  MICISICX0I0BUM OOpOOITKOM Ha 3BUYAMHOMY PSAKOBOMY TOCiBi Oyino 63,7
3MILHUIUX pOCIUMH Oyp’sHIB, Ha IIHpOKOpsnHOMY — 75,4 1T./M2, NpU JABOX JOCXOJOBHX
00pobiTkax — 22,6 1 23,7 mT., Mpu ABOX JOCXOJOBUX 0OpOOITKAX 1 OTHOMY B TIEPIOJI MOSIBU CXO/IIB
— 14,6-16,2 mT./M2, sKi y IIbOMY BapiaHTi OyiH mepeBaXHO B MOYaTKOBHX (pazax pocry. 3eneHa
Maca Oyp’sHiB y ¢a3i UBITIHHS COi y BapiaHTi JBa A0 1 JBa MICIACXOJAOBUX + JOJATKOBUM
00poOITOK B mepioa MosiBU CXOAiB craHoBuia 31,3-32,7 r/mM2; mpu NMpoBEACHHI IBOX JO 1 JBOX
MICSICX010BUX 00poOITKIB — 63,2—68,4 T; muIe 0 HOTO 10 1 MICIICX010BOTO 00pobiTKy — 112,4—
116,8 r/mM2; Ha koHTpOJI — 24,3 T/M2.

[ToTpiOHO Big3HAYUTH, IO B MPOLIECI POCTY COs 100pe mpurHiaye Oyp’ssHu, 60 HaBiTh 112—
117 r 3enenoi macu Ha 1 M2 — ne nume 5,1-5,2 % BereratuBHOT Macu arpodironeHo3y. Aue
BIIPOJIOBK BereTallii coi 1ie MPUHOCUIIO BITUYTHY IIKOIY MOCIBY.

3a MeXaHIYHOTrO JOIJISIAY IOCIBM Ha IOYaTKy Bereralii 3piKyBalWCh y BapiaHTax
IHTEHCUBHOTO JOTJISALY (2 GOpOHYBaHHS 10 1 2 MICSA CXOMIB) 1 T€ K + MPOMDKHUN 00poOITOK Mpu
nosiBi cxoAiB ) Ha 19-21 %, 110, B KiHIIEBOMY MiZICYMKY HE BIUIMHYJIO Ha MPOJAYKTHUBHICTH MOCIBY.

VY BapiaHTi, e IPOBOAWIN JHUIIE OJUH JO 1 OJUH MICISICXOAO0BHM 00OpOOITOK BMICT a30Ty
MOPIBHSIHO 3 KOHTPOJIEM OYyB BUILMIA JinIe HA 4—6 MI/KT IPYHTY. 3al€KHO Bl TEXHOJOTIl JOTISAY
3MIHIOBQJIaCh BHUCOTAa POCIHH, TMOKAa3HUKU JHUCTKOBOTO IHJIEKCY, CTPYKTypa pOCIMH Ta IHII1
noka3HukH. Tak, 3a IHTEHCUBHOTO JOTISAAY (2 10 1 2 MiCIsICX0J0BUX 0OPOOITKU 1 T€ K, JOTIOBHEHE
OOpOHYBaHHSIM IpPU TMOSIBI CXOJIB) BHCOTa POCIUH B MOcCiBax 3 MibKpsgaaMm 15 1 45 cm
nepeBuIlyBajia KOHTpoJab Ha 4,4—7,2 1 5,3—7,6 cm; nuctoBuii inaekc 6y Bumum Ha 0,1-0,5; 0,1-
0,4. Xou rycroTa TMOCIBY BHACIiJOK OOpOHYBaHHS 3HW)KyBalach, a BHCOTa POCIUH Ha
HIMPOKOPSIHUX MOCiBax Oyna Ha 1—2 ¢M HIKYOIO BHACHIAOK OUIBIIOrO OIYHOTO T'JIKYBaHHS, 1I€ HE
MaJio HEraTUBHOTO BIUIMBY Ha BUIIIE BKa3aHi MOKa3HUKHU.

OO6niku BpOkKaMHOCTI coi CBiMYaTh, M0 3a MPOBEIEHHS IBOX 1O 1 JBOX MICIS CXOAOBHX
OOpOHYBaHb YPOKAMHICTH COI B CepeIHbOMY CTAaHOBWJIA HAa 3BUYAWHUX PSAKOBHX mociBax 23,4, Ha
mupokopsanux 24,3 1y/ra, npotu 22,5 1 23,2 11/ra Ha KOHTPOII.

VY BapiaHTi fociiny, A€ MPOBOAMIN JOJATKOBUH MPOMDKHHUM 0OpOOITOK B MEpioj MOSBH
CXOJIIB OTPHUMAHO 3HAYHI MPUPOCTH BPOKAIO MOPIBHAHO 3 KOHTposieM — 8,9 1 10,3% BinnmoBiiHO B
nociBax 3 MibxpsagaMu 15 145 cwm, siki Oynu J10CTOBIpHI.

Jluiie ouMH 10 1 OJIUH MICTSCXOJOBUI 00pOOITOK CIIPHUMHUB Pi3KE AOCTOBIpHE 3HMKEHHS
BPOXaHOCTI HOPIBHIHO 3 KOHTPOJIEM Ta IHIIMMM BapiaHTaMHu 00pOOITKY.
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Jlornsaq mo MiHIManbHIA cXeMi — OJHE J0 1 OJHE TICHsS CX0J0BE OOpPOHYBaHHS Pi3KO
3HWKYBAaB TMOKAa3HUKH EKOHOMIYHOI €(EeKTHBHOCTI BHPOIIYBaHHS KYJIbTYpH  TOPIBHSHO 3
KOHTPOJIEM 1 0COOIMBO 3 JIOTJIAZOM KU BKJIIOUaB OOPOHYBAHHS B IEPioj MOSIBU CXOAiB. Bkazanuit
BapiaHT IHTEHCHUBHOI CXEMH JIOTJISAY 3a MOCIBaMU COT Ha 3€PHO 3HAYHO IMEepeBakaB KOHTPOJIb, HA
SKOMY PEHTa0ENbHICTh TeXK Oyiia He BUCOKOIO, TO/I SK IPU MEXaHIYHOMY JIOTJIsI/Il BOHA CTAaHOBHJIA
90,4-108,6 %.

BucnoBku.  Ilpum BupouryBaHHi coi s 60poTsOH 3 Oyp'stHaMHU, 3aJI€KHO Bil TPUBAJIOCTI
nepioay ciBda — mosiBa CXOJiB, JOLUIBHO 3aCTOCOBYBAaTH 1—2 10CX010BHX OOpOHYBaHHS, 00pPOOITOK
IIPH TOSB1 CXOMIB i JBa 0OpoOiTKM Ticis cxoiB. OOpOoOITKH MPOBOJUTH 3aJICKHO BiJl MOSBU Y
IPYHTI IPOPOCTKIB Oyp'stHiB y ¢a3i ,,01101 HUTOUKH".

Crrcok BUKOPUCTAHUX JKEPET

1. 3iruenko O.l. PocIMHHUIITBO: MiApyd., BHA. TPETE, NOMOBH. 1 mepepos. /O.1. 3iHueHko —
VYmanb: Bupaseuns «Couincbkuii M.M.», 2016. — 612 c.

PICT I TPOAYKTUBHICTD I'lBPUIB KYKYPYI3! HA 3EPHO 3AJIEZKHO BIJI
CTPOKY CIBBH B ITIPABOBEPE’KHOMY JIICOCTEITY

Hudyabko 1.0., ctyaent 11 m-a rpynu
Cropoxyk M.C., ctynent 14 m-a rpynu
HayxoBuii kepiBHUK — K. C-T. H., o1ileHT Poranbebkuii C.B.

Kykypyn3a € oHiI€r0 13 OCHOBHHX KYJIBTYP Cy4aCHOTO CBITOBOTO 3eMJIepOOCTBa, ii BUPOIIYIOTh
JUTSL TIPOJIOBOJIBYMX, KOPMOBHX 1 TEXHIYHHMX MOTpeO. Y Hamriid KpaiHi KyKypyna3a, Hacammepen, €
OCHOBHOIO KOPMOBOIO KYJIbTYpoOIO [1].

B ocrannHi poku y BUpPOOHMITBI 3’SBWJIAach 3Ha4HA KUIBKICTh CKOPOCTHUIJIMX TiOpHIIB

KyKypyI3u, IIpOTe€ arpoTeXHiKa iX BHUPOILIYBaHHS BHMBYEHAa HEIOCTaTHHO. BpaxoByroum BaxiuBe
rocroJilapchke Ta EKOHOMIYHE 3HAa4YeHHsS BHUPOOHMIITBA KYKYpYI3H, OCOOMMBOiI yBarum HaOyBae
BCTaHOBJICHHA ONTUMAJbHUX @ApaMETpPiB OCHOBHHUX AarpoOTEXHIYHMX 3aXOJAIB BHMPOIIYBaHHS,
30KpeMa Pi3HUX CTPOKIB CIBOH.
["osoBHOIO MeTOIO poOOTH OYIIO BUSIBUTH BIUIUB CTPOKIB CIBOM Ha TEMITH MPOXOHKEHHS (a3 pocTy 1
PO3BUTKY pPOCIHH, (JOPMYBaHHS aCHMUIAILIIITHOT TOBEPXHI, 32 SKUX 3a0€3IMeUyeThCs pallioHAIbLHE
BUKOPUCTaHHS COHSYHOI pajialii, BOJIOTH, NOXUBHUX PEYOBMH 1 JOCATAIOTHCS Kpalll NOKa3HUKU
YPOKaHOCTI, SIKOCTI HACiHHS, EKOHOMIUHOI Ta eHepreTuyHoi epexkTuBHOCTI. Jlyia peamizarii gaHoi
MeTH Iepeadadanoch BUPIMIEHHS 3aBAaHb MO JOCIKEHHIO 3aKOHOMIPHOCTI POCTY Ta PO3BHUTKY
pociuH 1 (QopMyBaHHA NPOAYKTUBHOCTI TiOpUIIB KYKYpYyI3H 3aJ€KHO BiI CTPOKIB CIiBOH,
BU3HAYEHHS IHAMBIAYyalbHOI HNPOAYKTHUBHOCTI POCIUH KyKYpYA3W Ta IMPOBEICHHS E€KOHOMIYHOI
OIIIHKH €()eKTUBHOCTI BUPOOHHUIITBA 3€pHA KYKYPYI3H 3aJI€KHO BiJl CTPOKIB CiBOU.

Hocnimkenuss npoBoauwinchk mnpotsrom 2023-2024 pp. Ha pocinigHoMy Mol Kadeapu
POCIMHHUITBA ¥ MaHCHKOTO HALlIOHAJIBHOTO YHIBEPCUTETY CaIBHUIITBA.

VY nocnimxeHHsx npotaroM 2023-2024 pokiB BUBYAIHU BIUIUB CTPOKIB CiBOM (25 KBiTHS, 5 Ta
15 TpaBHs)HA PICT Ta NPOAYKTUBHICTh TOPUIIB KYKYPYI3H PI3HUX TPYI CTUIJIOCTI Ha 3€pHO.

I'ycroTa pocnuH nepes 30upanHsaM A paHHbocTHrIIoro riopuny SAsip 180 CB — 60 THc./ra,
cepennbopanHboro Tutan 220 CB — 55 Ttuc./ra. [Ipu npoBeneHH] TOCHIIKEHb BUKOPUCTOBYBAIH
3araJlbHONPUHHATY METOAMKY [2] 1 MeToauuHi pekomenaauii BHI kykypyasu [3].

Ha ocHOBI mpoBeseHUX JOCHIKEHb BHUSABJIEHI OCOOIMBOCTI POCTY Ta PO3BUTKY POCIHMH 1
¢dbopMyBaHHS NPOJYKTUBHOCTI HOBUX TIOpUAIB KYKYpPYA3H pIi3HHUX TPyl CTUTJIOCTI, SKi
0OyMOBIIIOIOTBCSL CTPOKaMHU ciBOM B ymoBax miBaeHHoro Jlicoctenmy YkpaiHu Ta oOIpyHTOBaHa
JOUUIBHICTh 3aCTOCYBaHHS ONTHMAIbHUX TNPHUHOMIB iX BHUpOIIYBaHHS B KOHKPETHIM 30HI, IO
BUSIBIISIETHCS B HACTYITHOMY:

TpuBanicte mepiony BereTauii KyKypyA3H BH3HAYaslach OI1OJOTTYHMMM BIIACTHBOCTSIMHU
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riopuniB ta crpokamu ciBou. Ilpum ciB6i riopunis fAsip 180 CB, Turan 220 CB B mni3Hi CTpoku
BiIOYBAJIOCh CKOPOYEHHS MEpioay ,.CXOAW — IBITIHHA BOJOTEH”, 1 SIK HACTIIOK —3MEHIIyBalach
TPUBAIICTh BeTeTallii B LIJIOMY.

Binbi iHTEHCHBHI POCTOBI mporecu 3adikcoBaHi y pociuH riOpuaiB npu ciBOi B Mi3HI
ctpokd. [1o Mipi BiicTpodeHHs CiBOM JI0 Mi3HIX CTPOKIB y PaHHBOCTHUTIIOTO TiOpuaa 301IbIIyBaIach
II0MIA JIMCTKOBOT MOBEPXHI, 8 y CEPETHROPAHHBOTO Ta CEPEIHBLOCTHUTIIOT0 HAHOUTBINOK Oyia mpu
ciBOi 5 TpaBHsL.

IIpu 3acTocyBaHHI Mi3HKOT CIBOM BOJIOTICTH 3epHA TiOpuaa SABip 180 CB mixBunryBanacsk i3
22,5 no 29,4 %, Turan 220 CB — 3 23,8 10 29,7 %. Ilo mipi MOJOBXKEHHS TPUBAJIOCTI MEPioay
BereTarlii riopu/IiB BOJIOTICTh 3pOCTalia i BapioBalia 3aJIeKHO Bijl TYCTOTH POCIIMH Y PAHHBOCTUTIIOTO
riopuna y mexax 24-25,4 %, cepeaapopannsoro — 26,0-27,0.

INOpunm KykypyA3u PpI3HUX TPyl CTUIVIOCTI MPOSIBUWIM IHAUBIAYyaldbHI OCOOJIMBOCTI
(hopmMyBaHHS CTPYKTYPHUX MOKA3HUKIB YPOXKAIO 3aJIEKHO Bl CTPOKY ciBOM. MakcuManbHUN BUX1
3epHa y paHHbocturioro riopuaa Asip 180 CB 3adikcoBanmii npu ciB01 5 TpaBHs (82,8 %), y
cepenapopanuboro Turtan 220 CB — 84 % mnpu ciBOi 25 KBITHS.

OnTtumanbHi yMOBH Ui (OpMYyBaHHS ypokaro paHHbocTHrioro riopuaa fsip 180 CB Ta
cepenubopanHboro Turtan 220 CB Oynu npu ciBOi 5 TpaBHs. Panni cTpoku (25 KBITHS)
TIPU3BOIMIIN JIO 3MEHIIICHHS yposkaitHOCTI — Ha 9,1 %-12,2 %, a mi3Hi (15 TpaBus) —Ha 0,8 %-3,7 %.

Kpamux mnoka3HUKIB €KOHOMIYHOI €(eKTUBHOCTI BHPOIIYBaHHS TiOpHUIIIB KYKYpyI3u Ha
3epHO Jocsranu npu ciBdi 5 TpaBHs, y panHbocturioro fAsip 180 CB npudyrok cknanas 1159,6
rpH./ra, cepeaabopanaboro Tutan 220 CB — 1388,8 rpu./ra [4,5].
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YKPATHCHKHUM PUHOK COIi

Em C., Ianamapuyk A ., [laasianuxo L., ctyaentu 11 m-a rpynu
HayxoBuii kepiBHUK — K. ¢-T. H., o1ieHT TperbsikoBa C. O.

I'moGanbhuil puHOK coi. Cost € OCHOBHUM JPKEPETIOM MPOTEiHY JUI KOPMIB - B CEPEIHBOMY
MOKa3HUK BMICTY NPOTEIHY B HaciHHI 1i€] KynbTypu nepeOyBae Ha piBHI 38-40%. OnuH Kinorpam
coi 3a KUIBKICTIO IPOTETHY 3aMiHIO€ MPUOIM3HO JiBa Kiorpamu M’sica abo pubu. OCHOBHY YacTUHY
MOTUTY Ha COI0 MPOTATOM OCTaHHIX JecATHIITh 3abesneuye Kwuraii. Skmo nHampukiami 1980-x
pOKiB crioxkuBaHHA M’sica B Kurtai craHoBuiio 20 Kr Ha Aylly HaceslIeHHS Ha piK, TO Ha MOYaTKy
2020-x 1eil moKa3HUK 30LIBIIUBCS 10 OLIbIe HK 60 KT.

Hapasi na Kurtaii npunanae 6inbine 25% CBITOBOTO CHOXHBaHHA M’sca (B TOMY YHCII
6inbme 50% CBITOBOTO CIOKMBAaHHS CBUHUHM). TOX HE AMBHO, II0 caMe KUTAWCHKUH MOMUT CTaB
OCHOBHMM JIpaiiBEpoM 3pOCTaHHs INI00ANTBHOTO CIIOKUBAHHS COT IPOTITOM OCTaHHIX JeCATUPIYb.

Imnopt coi Kurtaem 36inbmuBes 3 25-30 muH ToH B cepenuni 2000-x 10 98 MIH TOH B
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ce30Hi 2022/23. Tlpu upboMy BUpOOHHUITBO coi B KuTai CTAaHOBUTH POTATOM OCTaHHIX pokiB 15-20
MJIH TOH Ha piK.

[HIIMM BiZHOCHO BeMMKUM iMIopTepoM coi € €C — eBponelchKi KpaiHu BUPOOIISIOTH JIUIIE
2-3 MJTH TOH COi Ha piK, a IMIOPTYIOTh B CEpPEeIHbOMY 15 MJIH TOH (a TakoX, 10JaTKOBO, 16-17 mMiH
TOH CO€BOTO LIPOTY).

Hapasi 3a 3araqbHUMH CBITOBUMH TIOCIBHIMH ILIOIIAMH COSI TIOCIIA€ TPETE MicIie cepes ycix
3€pHOBHUX Ta OJIHHUX KYJIBTYp, IOCTYNAIOYNCH JIUIIE MIIEHUI Ta KyKYpYya3i.

OcHoBHUMM KpaiHaMu-BUpoOHMKamu coi € bpasumisa, CHIA Tta Aprenruna. Ilpotsrom
OCTaHHIX POKIB YacTKa TPhOX KpaiH - HAWOUTBIIMX BHPOOHHKIB — B 3araJilLHOMY CBITOBOMY
BUPOOHUITBI cKianana Outbine 80% (mpu npoMy YacTka camoi juine bpaswuiii cranoBuia 35-40%).

Came 30uTBIIICHHS BHPOOHUIITBA B Bpasmitii 703BOIWIIO 3aIOBUTEHUTH 3pOCTAOUNI TIOTIHT 31
ctoponu Kurato. [Ipotarom octaHHix ABaALATH POKIB MOCIBHI Mol coi B bpasuii 3pocnu B 1Ba 3
MTOJIOBUHOIO pa3H, 3arajibHe BUPOOHUIITBO — OUIbILIE HDK B TPU Pa3H.

B ce3oni 2022/23 nociBHi ol coi B bpasuinii cranoBuian pekopani 43.4 MIIH ra, cepeaHs
BpPOKaHHICTh — 3.6 T/ra, 3aranpHuil Bpokaid — 156 MuiH ToH. 30U1bLIeHHS BUpoOHUIITBA B bpazumii
(Ha 26 MJTH TOH JI0 TOTNIEPEAHBOTO CE30HY) M03BOJIMIO 30UIBIIUTH 3arajbHe CBITOBE BUPOOHUIITBO,
HE3Ba)KalOUM Ha 3HAUYHUN HETaTUBHUM BIUIMB BiJl MOCYXU B ApPreHTHHI (i€ Bpokail 3HU3UBCS 3 44
MJIH TOH B ce30H1 2021/22 1o 25 MJH TOH), a TakoX 3HMKeHHs BupoOHunTBa B CILIA (3 121 muH
TOH 70 116 MTH TOH).

butbmy wactuny (mpuOAuM3HO ABI TpeTHMHHU) CBO€i coi bpaswiis, He mnepepoOIoun,
excrioptye (B ocHoBHOMYy B Kurait). Illomo CIHIA, TO excmopT Ta mepepoOKa B OCTaHHI POKH
CKJIa/aloTh MPHUOJU3HO pIBHI YaCTUHH, a OCb ApPreHTHHA MPAKTHYHO BCIO BHPOILEHY COO
nepepooITioe.

Came ApreHTHHa € HAaHOUTBIITUM CBITOBHM €KCIIOTEPOM COEBOTO IIpoTa 3 yacTkor 35-40%
(mpu mepepodr1ii 1T coi B cepenHboMy oTpuMytoTh 10 200 Kr coeBoi 0J1ii Ta 6113bK0 780 KT COEBOTO
IpoTYy).

3aranpHe CBITOBE BHPOOHHUIITBO coi B ce30H1 2022/23 3a octanHiMu (depBeHb 2023 poky)
ominkaMu USDA crtanoBusio 6iu3pko 370 miH, y mopiBHsAHHI 3 360 MJIH TOH B MOIEPEAHHOMY
CE30HI).

CBITOBI 1IIHU HA COIO JOCUTH CUIIBHO KOPETIOIOTH 3 IHIIMMH TOBAPHUMU I'PyIaMH, B MEPILY
4yepry, 3 Kykypyaszoto. Crpen B LiHI MDK KyKYpYy/I3010 Ta CO€I0 BIUIMBAE K Ha 3MILICHHS MOMUTY
MDK IUMH KyJIbTypaMH, Tak 1 Ha pimeHHs (epmepiB (B mepury 4epry — aMEpUKaHChKHUX Ta
Opa3mIIbChKHUX) CTOCOBHO PO3IOJILTY Y MOCIBHUX IUIOIIAX MK COEI0 Ta KYKYpPYA30IO.

be3ymoBHO, CyTTeBMI BIUIMB Ha I[IHM Ma€ 1 JUHaMiKa I[iH Ha HadTy (JacTwmHa coi Ta
KYKYpYy/I34 IEPepOOTIOETHCS Ha O10T1aIUBO).

Takum uymHOM, yKpaiHChKi ¢epmepu (0cOOJMBO Mami Ta cepefaHi — dYepes

0COOJIMBOCTI BIAIIKOAyBanus I1JIB mpu ekcrmopTi) moYaid IOCTYHNOBO 3MEHIIYBATH MOCIBHI
ol cofl.

B ce3oni 2018/19 npu ckopoueHHi 101, 32 PaXyHOK PEKOPAHOI Ha TON Yac BpPOXKailHOCTI
(2.6 1/ra), 3aranpbHUI Bpoxkaiil (Maiixke 4.5 MIH TOH) MEPEBUIINB MOKA3HUK MOTEPEAHBOIO CE30HY
(1o mpu3BeNo 10 TOro, 110 3amacu coi Ha KiHeub ce3oHy 2018/19 — Ounbme 400 Tuc. ToH — Oynu
HaBUILMMU 32 OCTaHHI POKH).

B nonaneiomy jx BUpOOHUUTBO TUIBKH CKOPOYYBAIOCh, JOCATHYBIIU MO3HAUYKH B 2.8 MIIH
ToH B 2020/21 MapKkeTUHIOBOMY po1ii, 1110 OyJ0 HallMEeHIINM 3Ha4eHHsIM, ounHatouu 3 2022 poky.

B ce3oni 2021/22 npu ctabuibHUX MOCIBHUX Iutomax (0nm3pko 1.3 MuIH ra) 3a paxyHoOK
HOBOTO pPEKOpAy BpokaiHOCTi (2.64 T/ra) BUpOOHUITBO coi 30uIbIIMIOCH (10 3.5 MJIH TOH), a
ockiibki B 2020 pomi Oysio BIIHOBIEHO peXHM Oe3mepemkoaHoro BiamkoayBaHHs [1/IB s
MOCEPETHUKIB — EKCIIOPTEPIB, a TAKOK BITHOBHUBCA MONMT Ta MOKpAIUIacsS CUTYaIlisl Ha CBITOBOMY
PHUHKY, MOXHa OYJI0 O4iKYBaTH Ha MOJIAJIbIIIe 3pOCTaHHA BUPOOHULITBA.

HoBum Ta HalOUIbIIMM  JUIs  yKpaiHCbKMX  QepMepiB  BUIPOOYBaHHSM  CTajo
NoBHOMacIITa0He pociiicbke BTOPrHEHHs B moToMy 2022 poky.

38



CEKIIA 2. TEHETHUKHA, CEJEKIIII POCJIMH TA BIOTEXHOJIOI'TI
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. 1012 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.

39



10.

11.

12.

Literature:
Vkpainens A. I.,  Ilranreesa H.I.,  Kmumenko JI. C.  Texnomorii  IyKpONpOAYyKTiB i
IyKpo3aMiHHUKIB: HaBY. nocioauk. Kuis: HYXT, 2009. 231 c.
Kpacusk O. I1., Amonc C.E, Punok mykpy: mpoGieMu Ta NEpCreKTUBH EdekmusHa eKoHOMIKaA.
2020. Ne 1. http://www.economy.nayka.com.ua/pdf/1_2020/66.pdf
Yopua T., I'ycatuaceka H. CnokuBanHS 1mykpy: cBiToBi TpeHau. Tosapu i pumku. 2023. Ne 3.
C. 33-38.
[lerpenko C. 1., [lerpenko O. B. KopMoBHpoOHHUIITBO: €JIEKTPOHHUM HiIPYYHUK.
chrome://efaidnbmnnnibpcajpcglclefindmkaj/https://agroscience.com.ua/sites/default/files/library/fi
les/user585/kormovyrobnyctvo.pdf
Kanernix I'. M. Bupobuuurso ta Bukopucranns Oionanus: [ligpyuynuk. Binnung: Koncons, 2015.
408 c.
JIro6uenko 1. O., Psabosoxn JI. O., JlroO4eHko A. I. BukopucranHs KyiabTypH inVItr0 B aganTHBHIiA
ceneKtii pociuH. 30ipruk naykosux npays YHYC. 2016. Burr. Ne 88. C. 126-139.
[Momimyk B B.,, Kapnyk JIM., Ilymkal. M., Cepxyk O.Il., Iommyk T.B. Crepunizaris

POCIMHHOTO MaTepiany Oypska I[yKpOBOTO B 3aJIKHOCTI Bi/I THUITY CTEpHII3aTOpa, KOHIIEHTpAIIii 1
eKCIO3UIIil cTepuitizaiii in Vitro. Bicnux Ymancvkoeo HYC. 2015. Ne 1. C. 71-T76.

Penpko B. 1., Poik M. B.,, Hemsx T. M., bex H. C., Cnyupka H. I1. TloBiibHO pocTydi in vitro
KOJIEKIIT IYKPOBHX 1 KOPMOBHX OYypsiKiB SIK MeTOJ 30epexeHHS iX I'€HETUYHOro PI3SHOMAHITTS.
36ipnux naykosux npays Incmumymy yykposux 6ypsaxie. 2008. Ne 10. C. 231-234.

YyryukoBa T. B BukopucranHs KIITHHHOT Celekilii Ui CTBOPEHHs CTIHKHX (opm Oypskis.
Dizionoeis i bioximia kyremypuux pocaun. 2009. T. 41. Ne 6. C. 509-515 C.

Knsiaenko O. JI. KommiekcHa cenmekitist in Vitro OypsikiB mykposux (Beta vulgaris L.) Ha
MOCYXOCTIMKICTh Ta CONECTINKICTh. bionoeiuni cucmemu. 2018. T. 10. Bum. 1. C. 14-19.

Komowmiens FO. B. Knsiuenko O. JI., Bamenko JI. M. BukopucranHs iHIYKOBaHOTO MyTarcHe3y B
CeNeKIii CTIHKMX 70 OakTepio3iB IYKPOBHUX OypskiB. Hayxoeuti 6icHux Yaceopoocvkoco
yHisepcumemy: cepis bionoein. 2006. Bun. 18. C. 137-143.

Psi6oBoa JI. O., Psa6osou . C. CTBOpeHHs BUXITHOTO TaIlIOiTHOTO Ta TOMOUILIOITHOTO MaTepiary

Oypsika IIyKpOBOTO 3 BUKOPHUCTAHHSAM MHOTEHETHYHOT CTUMYJIALI. Bichux Ymancokoeo HYC. 2012.
Nel-2. C. 43-50.
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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. x 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

MNPOAYKTUBHICTH COHAINIHUKY 3AJIEKHO BIJ{ YMOB MIHEPAJIBHOI'O
AKHUBJIEHHA

Jlyuenko €. C., crynent 13 m-a rpynu, ¢paxyibTeT arpoHOMii
HaykoBuii KepiBHUK — K. C.-T. H., ToueHT MaptuHiok A. T.

Huni Ykpaina € cBITOBUM JiiepOoM 3 BUPOOHMIITBA HACIHHS COHSIILIHUKY Ta COHSIIHMKOBO i
oyiii. 30UIbLIEHHS BajJOBOrO 300py HACIHHSA COHSIIHUKY MOJIJIMBE 3a BIPOBAIKEHHSI Yy
BUPOOHUIITBO HOBUX BHCOKONPOJAYKTHBHUX TIOpHUJIIB Ta YAOCKOHAJEHHS TEXHOJOril ix
BHUpPOIIlYBaHHS, 30Kpema 1 cucteMu ynoopeHHs. CTBOpPEHHS ONTHUMAJIbHUX YMOB IPYHTOBOTO
KUBJICHHSI NO3UTHBHO BIUIMBA€ Ha IHTEHCHBHICTh POCTOBUX IPOLECIB POCIUH 1 (OpMyBaHHS
BHCOKO1 IPOTYKTHBHOCTI COHSIITHUKY.

B VkpaiHi 1110 BaxIMBY OJIIHY KyJIbTYPY BUPOIIYIOTh Ha PI3HUX TUIAX I'PYHTIB MEPEBAKHO Y
3onax Jlicocreny i Creny. I'pyHTOBO-KIIIMaTH4YHI yMOBH y IIMX 30HAX € Pi3HUMH, TOMY i 10oTpeba
COHSIIITHUKY Ha BHECEHHs JOOPHB 3aJIEKHO Bil YMOB BHPOIIYBaHHS € TakoX pizHoro. [lotpeba
POCIIMH B eJleMeHTaX KUBJIEHHs] 6araTo B YOMY 3aJIEKUTh BiJ] 3aMaciB BOJIOTH B IPYHTI: UMM Kpalle
poCiIuHU 3a0e3IedeHi BOJOro0, TUM Oulbllle BOHM BHSIBIAIOTH MOTpeOy B J00pHBaxX, 0COOIHMBO
a30THUX, 1 HABIAK{, YMM POCIMHHM MeHIIe 3a0e3MeueHi BOJIOrok, TUM JI03a BHECEHHS T0OpHUB Mae
Oyrn MeHmor. Jlyis MiIBUILEHHS BPOKAHHOCTI COHSIIHHMKY IMEpIIOYEpProBe 3HAYEHHS MaroTh
dhocdhopni 1oOpuBa, sKi TOIUTFHO BHOCUTHU B 11031 40—60 kr/ra a. p. JlonaBanus no Hux azoty (30—
45 xr/ra), SIK IPaBUJIO TMIABUIIYE BPOKAWHICTH, OCOOJMBO Ha 301THEHUX a30TOM IPYHTaX, aje Mpu
[IbOMY 3MEHIIIYe BMICT oOii B HaciHHI. ToMy Ha dYopHO3eMax 3BHYAHHUX CTETMOBOi 30HU
MPOTIOHYIOTh BHOCUTH (ocdopHi abo azoTHO-PochopHi 1o00puBa 3 po3paxyHky 30-60 kr dochopy
ta 3040 kr/ra a3ory.

3a JaHUMU JOCTIDKEHb [HCTUTYTY 36pHOBHX KYJBTYp, 103U BHECEHHS MIHEpPaJIbHUX 100pUB
Kpallle BCTAHOBJIIOBATU 3@ arpoXIMIYHUMH KapTorpaMamu. 3a CepeHboi 3a0e3[1e4eHOCTI TPYHTY
MO’)KUBHUMH PEYOBHHAMM, ONTUMAJIbHA J103a BHECEHHS NOOpUB NMOBHHHA CTaHOBUTH NaoPeoKao. Ha
YOpHO3eMax MIBJCHHUX, L0 XapaKTepU3YKTbCS BHUCOKOK 3a0€3ME€YEHICTI0 a30TOM 1 KajieMm Ta
cepenuboro — docdopom, BHeceHHS N3zoPeoKso mim ocHoOBHUE 00poOITOK TIPYHTY, 3a JaHUMHU
HaykoBLIB O/1eCbKOro IHCTUTYTY CUIBCHKOTO rocnojapcrBa IlpuyopHomop’s, 3abe3neuye nNpupict
yposkaro HaciHHsA coHsAmHUKY 0,48 T/ra mpoTH HeynoOpeHoro (oHY, a 32 HU3BKO1 3a0€3MeUeHOCT]
azoToM BHeceHHS NooPsoKao — 0,59 1/ra.

B nocnigax, mio npoBOAUIKCS B HE3POIIYBAHUX YMOBAX Ha MOJsSX MuUKoIaiBCbKOT Iep:KaBHOT
cimbChbKOTOCHOAapCchkoi  cTaHuii IHcTuTyTy 3pouryBaHoro 3emuiepooctBa HAAH  Vkpainu,
BCTaHOBJICHO 30UIbIIEHHS BPOXKaMHOCTI BUCOKO oJieiHoBoro ridpuny Kaner na 24,1 % 3a BHeceHHs
MiHepanbHUX J00puB y 1031 NooPgoKeo, mopiBHsiHO 3 BapianToM N3oP40Kso, a y ridopuais I'ektop 1
Omrot e maBuiieHHs ckiano 33,3 Ta 28 %, BigmoBigHO. 3a JaHUMH IHIIUX JTOCIITHHKIB, 3arajJbHa
KUTBKICTh JOOPHB, 110 BHOCSTH i COHSIIHUK JUIS pailoHIB MIBHIYHOTO 1 HeHTpaiabHoro Crery,
MOBHHHA cTaHOBUTH He MeHIe N3oPssKss. B miBgennomy Cremy 110 103y MOXHa 3MEHIIUTH 32
pPaxyHOK 3MEHIIEHHS 103 Kajlifo a0 MOBHOTO MOTO BHKIIIOYEHHS, a KUIBKICTh a30THUX JTOOPHUB —
30uTbIIMTH 10 45 Kr/Ta.

JocmipkenHsamu, npoBeaeHuMu B JliBoOGepeskHomy JlicocTenmy Ha 4YopHO3eMax TUIOBHX
MaJIOTYMYCHHMX, BCTAaHOBJIEHO MO3UTHUBHUI BIUIMB 3aCTOCYBAaHHS PI3HUX 03 MIHEpAIbHUX HOOpUB
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Ta IO03aKOPEHEBOTO MIKUBJIEHHS Ha (OpMYBaHHS NPOAYKTHBHOCTI TIOpUIIB pI3HHX TPyl
crurnocti. Cepes BapiaHTIB yJ0OpeHHS, HAWOUIBII CIIPUATINBI YMOBHU Ui (JOpMYBaHHS y TiOpuIiB
Kaner, SApuno i Bupiii naiiBumoi Bposxaiinocri 3,14; 2,47 i 3,19 1/ra Ta 360py omii —1380, 1088 i
1432 kr/ra, BIiONOBIIHO, CKJIQJalvCs 3a TO€IHAHHS BHECCHHS MIHEpPAJIBHHUX JOOpPHB y /031
N32P32K32 Ta mo3akopeneBoro mipkuBiIeHHS MoCiBiB KapOaminom 10 kr/ra.

B TIlpaBoOepexnomy Jlicoctermy BHECEHHS MiHEpanbHUX 1T00puB y 1031 NaoP4oKeo
3a0e3rmeuio 30UThIICHHS BPOXKaHHOCTI TiOpuay consmauky Tanca Ha 53 %, [IponTo Ta longeH —
58 %, a il moaBOEHHS, MOPIBHIHO 3 KOHTpoJieM, Ha 75, 73 ta 81 %, BiamoBimHo. Ha wopHO3emax
3BHYAHUX MAJIOTYMYCHHX Ba)KKOCYIJIMHKOBUX BHECEHHS MiHEpaIIbHUX J0OpHB y 1031 NeoPooKoo B
YMOBAaxX HECTIKOTO 3BOJIOKEHHSI CIIPUSUIO 30epEKEHHIO 3amaciB BOJIOTH Ta MOKWBHUX PEUOBHH Y
IPYHTI, a TaKOXX HE3HAYHOMY IIJIBULIEHHIO BPO’KAWHOCTI COHSIIHMKY HOPIBHAHO 3 JI03010
NasPasKss.

3a yMOB HecTiiikoro 3BosiokeHHs [IpaBoOepexxHoro Jlicoctemy Ha 4YOpHO3eMi
ciaboperpajoBaHOMy MaKCHUMallbHUH pIBEHb Bpo’KaliHOCTI ridbpuay Xazap — 3,83 1/ra, mpupict
Bpoxkato Biz 1oopuB — 1,03 1/ra (35 %), BuUxXig ofii 3 oxuHuULi miomi — 1,82 T/ra 3abe3neunsno 3a
TIOJIMIIEBOT OpaHKHU 3aCTOCYBaHHS B OcHOBHE ynoOpeHHsS NgoPooKso 1 N3g Kr/ra a.p. BECHOIO TpH
ciB61. Jlns ribpunaiB 3narcoH 1 PaBenin Ha QoH1 opaHku epeKTUBHUM OyJI0 BHECEHHS MIHEpaIbHUX
y 1031 NeoPooKso + N3o BECHOIO y KOMIUIEKCI 3 00pOoOKOI0 HACIHHS Ta JTBOPA30BHUMH KOPECHEBUMH
MIPKUBIIEHHSAMU MIKpoioOpuBamMu y xenatHid gopmi (Dpes-AkBa) y $ha3u TUCTKOYTBOPEHHS, 110
3a0e3Meunio CyTTeBe 3pocTaHHs BpoxkaiHocTi HaciHHS — 0,77-0,84 1/ra (35,8-38,2 %) Ta cnpusiio
MakcuMaiabHOMY 300py omii — 1,33 11,28 T 3 oquHUII IO

OTmxe, 3 oOrysay JITepaTypHUX JDKEpEN BHJIHO, IO MHUTAHHIO YIOOPEHHSI COHSIIHHUKY
MPUAUIAETHCS 3HaYHA yBara 0araTboX JOCIIIHUKIB, aje pe3yabTaTH AOCIIHKEHB 00 103, CTPOKIB
Ta CIMOCco0IB X 3aCTOCYBaHHS PI3HUX aBTOPIB € TAKOXK PI3HUMHU. TOMY 1€ TUTAHHS TOTPeOye OUIBII
MoryIMOJICHOTO BWBYEHHS, 30KpeMa 1 B yMOBaxX HECTIHKOro 3BojIoeHHs IIpaBoOepexHOTo
Jlicocteny Ykpainu.

JTUHAMIKA BMICTY MIHEPAJIBHOI'O A30TY Y IPYHTI I NIIEHULEIO IPOIO
3A PI3BHUX HOPM A30THUX JObPUB

HEBJIA/JI B. 1., kauauaat culbCbKOTOCIOAPCHKUX HAYK, TOLIEHT
TABA 1. B., cryzent 11 M-a rpynu
YMaHChKU HAI[IOHATBHUYN YHIBEPCUTET CaJIIBHUIITBA

EdexTuBHICT, a30THUX J0OpUB 3al€KUTh Bif OaraThox (akTOpiB, TOMY Ui PO3POOKHU
ONTUMAJILHOI €KOJIOT'YHO Oe3MeYHOT CUCTEMH 3aCTOCYBaHHs JOOpUB HeoOXiJHA JeTajJbHa HayKOBa
iHpopMalis Mpo ePeKTUBHICTh PI3HUX HOPM Ta CTPOKIB BHECEHHS a30THHMX JOOpPHUB 3alIeKHO BiJ
BMICTY MIHEpaJbHOIO a30Ty B IPYHTi, MOTPeOM POCIMH B a30Ti MPOTArOM BereTallii, CE30HHOT
JMHAMIKU MIHEpaJIbHOTO 30Ty Ta Mirpaiii #oro mo nmpo¢uito IpyHTY B KOHKPETHUX YMOBaXx.

Hapnumox abo HecTaua a30Ty B IPYHTI PI3KO IMPOSBISETHCA HAa OCOOJIMBOCTAX POCTY Ta
PO3BUTKY POCIHH MIIeHUI. Halnuimoxk y rpyHTI JIETKOJOCTYHUX (OpM a30Ty Beje A0 CHIBLHOTO
BEreTaTUBHOTO POCTY MIIEHMI, CHJIbHOI KYIIMCTOCTI Ta BWJIATaHHI. B pe3yabTari 4oro
3HWXKYETbCS BpOXKai, MOTIpIIyeThesl sKiCTh 3epHa. IlpM Ha[uMIIKy a30Ty KOpEeHeBa cHucTema
30uIbIIy€eThCs ciallle, YUM HaJ3eMHa, IPU HECTadl — HAaBIAKM, KOPEHEBa CHCTEMa PO3BUBAETHCS
Kpare.
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[IngxoM peryaroBaHHS a30THOTO >KMBJICHHS MOXKHA 3HAYHO 3OUIBIIMTH TNPOTYKTHUBHICTH
POCIIHH NIIEHUIII POi M’ AKO1.

Merta noCHiPKeHb — BCTAHOBUTH IIJISXM ONTHUMI3allii @30THOTO KUBJICHHS POCIUH IMIICHUII
Apoi M K0T 32 paxyHOK e€(eKTUBHOTO 3aCTOCYBaHHS PI3HUX HOPM Aa30THHUX JOOPHB i A1arHOCTUKU
YMOB JKMBJICHHS POCIMH Ha YOPHO3EMi OI30JICHOMY BaXXKKOCYIJIMHKOBOMY IIpaBoOepexHoro
Jlicocteny Ykpainu.

Jliisa peanizaiii miei MeTH nmepeadavyanoch BUPIICHHS TAKUX 3aB/IaHb;

— BCTAHOBHTHU MIrpamil0 MiHEpaJIbHUX CHOJYK a30Ty MO MPOQiI0 IPYHTY 3a PI3HUX HOPM
BHECEHHS a30THUX JJOOPUB 1 HA iX OCHOBI MPOBECTH PO3PAXYHOK ONTUMAIIBHOT 103H;

— BCTAHOBHUTH BIUIMB JOOpPHB Ha JMHAMIKy HApOCTaHHS HaJI3eMHOI Macu 1 (opmMyBaHHS
BPOXKaAro.

HaykoBi pociikeHHs MNpOBOOWINCH Ha JociiiHuX JuisHkax @I «B’sa3iBcbke»
3BEHUTOPOJCHKOro paiiony Uepkacbkoi 00acTi.

JlocilKeHHsT TPOBOIUIIN 32 CXEMOTO:

1. PgoKgo — o (1), KOHTPOIIB

2. ®oH + N4o (2)

3. ®on + Ngo (2)

4. ®on + N1z (2)

5. ®on + Niso (2)

[Tpumitku: (1) — BHeceHHS HocPOpHUX 1 KANIHHUX JOOPUB B OCHOBHE YI0OpEHHS;

(2) — BHECEHHS a30THHUX JOOPHB il IEPEANOCIBHY KYJIbTHBAIIIIO;

[ToBTOpEHHST MOCTiAY TpUpa3oBe, PO3MIIIECHHS BapiaHTIB PEHIOMIi30BaHE. 3arajbHa IUIOIIA
nocinHol nisHKK — 72 M2, 06mikoBa 40 M.

Jlnst eeKTUBHOTO BUKOPUCTAHHS a30THHUX JOOPUB HEOOXIIHO BpaxoByBaTH (opMy a30Ty B
no0OpHUBi, B3aEMO/IiI0 JOOPUBA 3 TPYHTOM Ta 010JIOT14HI 0COOIMBOCTI KyIbTypu. Bigomo, mo Hemae
KYJIbTYp, K1 O IMOraHO pearyBajy Ha a3oT, 1 HEeMa€ IPYHTIB, Ha AKUX OM a30T OyB HEe(PEKTUBHUM.

HaiiGinpiie 3Ha4eHHS Yy pO3BUTKY IIICHHUIII SIPOi Ma€ Ta KUIbKICTh MIHEPaJBbHOTO a30Ty, sKa
3HaXOJUTKCS Y TPYHTI B MepioJ] BereTallii. B mpoBeneHuX M0CII/PKEHHSIX BUBYCHO TUHAMIKY BMICTY
MiHepaIbHUX (OpM a30Ty — HITPATHOTO ¥ aMOHIHHOTO B TPYHTI IiJ MIICHHUIICIO SPOO.
BusnaueHHs, MpoBeleHI NPOTATOM BereTalii KylIbTypU [OKa3alid, IO IX YTBOPEHHS 1
HarpoMaJDKEHHS OOYMOBIIFOETHCS PI3HOMAHITTSAM YMOB TIPOXOJDKEHHS MPOIECIB MiHepamizaiii
opraniyHoi pe4oBuHH. OCOONHMBO CUIBHUIN BIUIMB Ha JUHAMIKYy BMICTY IIUX (OpM a30Ty Malu
MOTO/IHI YMOBHU — BOJIOTICTH 1 TeMIlepaTypa Ta 1031 J00puB. OJHUM 3 HANUTOJOBHIMKX (PAKTOPIB Yy
(dbopMyBaHHI BpOXKar0 3epHA MIICHUIl SIPOi 1 HOro SKOCTI € PiBEHb BMICTY B IPYHTI IPOTATOM
BereTalii pyxoMux GopM €JIeMEHTIB KUBJICHHS.

Sk mokaszanm Hain JOCTIIKEHHS, Pi3HI HOPMH a30THUX JOOPUB CHPUSUIA 3MiHI TTOKHMBHOTO
PEeXUMY IPYHTY. 3 OCHOBHHMX €JIEMEHTIB JKMBJICHHS B HAWOUIBbIIIN Mipi 1€ CTOCYETbCS A30THOTO
pexxumy (tabi.l).

Tabmums 1
JnHamika BMICTY MiHepaJIbHOro a30Ty B mwiapi rpyHty 0 — 20 ¢cM mix nieHHIero sipoxo
M’SIKO10, (2023 p.), MI/KT

®asza pocTy 1 pO3BUTKY POCIUH

Bapiant

Kyminas | Konocinns 30upaHHs BpOKako
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< < = < < = < < >
PaoKgo — pon 16,4 24,6 41,0 2,8 18,4 21,2 cmimgn | 15,2 15,2
(KOHTpOJIB)
®on + Nao 18,2 27,8 46,0 3,4 21,3 24,7 1,2 16,4 17,6
®on + Ngo 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
@oH + Nieo 21,3 30,2 51,5 4,3 27,9 32,2 1,5 17,2 18,7

Sx BUAHO 3 JaHUX TaOuwMI 1, HAWOUTBITNI BMICT MIHEpAIBHOTO a30Ty y mapi rpyaTy 0 — 20
cM OyB y ¢asy kymriaas mmenni spoi — 41,0 — 51,5 mMr/kr rpyHTY 3alIe)KHO Bif BapiaHTy JOCIINY.
[Tpu upoMy y Horo CKiIaji aMOHIMHUI a30T YaCTKOBO TepeBakaB HiTpaTHuid — 24,6 — 30,2 npotu
16,4 — 21,3 Mr/KkT 3aneXHO Bin BapiaHTy yaoOpenHs. Lle, meprm 3a Bce, MOXHA TOSICHUTH OLTBII
IHTEHCUBHUM IOTJIMHAHHAM HITpaTHOI (POpMH, K POCIMHAMU, TaK 1 MIKpOOpraHi3MamH.

VY ¢a3y konociHHS 30epirajiach TaKOX 3aKOHOMIPHICTb, ajieé KUIBKICTh HITPATHOTO a30Ty
3MeHmuiIach A0 2,8 — 4,3 Mr/kr rpyHty. BmicT ke aMOHIMHOTO a30Ty MpH LbOMY MPOJIOBKYBaB
3QJTMIIIATHCH Ha JOCUTh BUCOKOMY piBHI — 18,4 — 27,9 mr/kr. B nitoMy BMIiCT MIHEPAIBHOTO a30Ty
Ha 1eil mepio, MopiBHSHO 3 (a30r0 KymliHHA, 3MeHmuBcs 3 41,0 go 21,2 mr/kr y BapianTti 6e3
A30THUX JOOpHWB, TOJI 5K, HAIPUKJIAA, y BapiaHTi 3 BHeceHHsAM Nigo Bijf OyB 3HAYHO BUIIUM — 32,2
MI/KT.

VY nepiona 30upaHHsS BPOKAIO B IPYHTI OYB HasIBHUM JIMIle aMOHIMHUHN a30T. HirpaTHOTO a30Ty
Oymu mume cmign — mo 1,5 mr/kr. Ile TosICHIOEThCS 3aCBOEHHSM MOTO POCIMHAMH, a TaKOXK
3HI)KEHHSIM BOJIOTOCTI TPYHTY, IO B CBOIO YEPry 3HIDKYE IHTCHCHBHICTH MPOIECY HITpHUQIKaIlii.
BwmicT aMOHIHHOTO a30Ty MpH IOMY TaKOX OyB y HE3HAYHMX KUIBKOCTAX — 15,2-17,2 mr/kr
IpyHTY. AMOHIi(iKaIlisg, SK BiIOMO, HE TaK BHMOIVIMBA 10 YMOB ii mpoxoukeHHs. Ha mepion
30UpaHHs BPOXKAI0 PI3HMIIST Y BMICTI MIHEPaJIbHOTO a30Ty B I'PYHTI Oyj1a HEJJOCUTh CYyTTEBOIO — 15,2
— 18,7 Mr/kr, MO TOSICHIOETHCSA OUTBIIMM 3aCBOEHHSM a30Ty y BapiaHTax 3 OUIBIIMMH J103aMHU
BHECEHHS a30THUX J0OpUB.

B pesynbrari mpoBeneHUX AOCHIKEHb BCTAHOBJIEHO, LIO CEpel] OCHOBHHX €JIEMEHTIB
KUBJICHHS] HAaHOUIBIIMM 3MiHAM MIiATAEThCS a30THUIM PEXHUM IPYHTY. ToMy a30T Bifirpae BaXKIUBY
POJIb y POCTI 1 PO3BUTKY POCIHH MIIEHUIII ApO1 1 TOTpelye peryaroBaHHs;.

O1xe, BHECEHHsI a30THUX JOOpUB y N03aX N4o-160 CHpPHSIE TOKPALIEHHIO a30THOTO PEXUMY
TPYHTY IiJ NIIEHUIEI0 Spot0. Y HOro AUHaMIll BIAMIYE€HO i1CTOTHE 3MEHIIEHHS HITPAaTHOTO a30TYy,
TOM1 SIK 3MEHIIIEHHS aMOHIHOro Oyllo MeHII iICTOTHMM. B minomy, 3a mepioj] BereTailii MiieHuIi
Apoi, BMICT MiHEpaJIbHOTO a30Ty He3aJIe)KHO Bijl BapiaHTy JIOCIiY 3MEHIIUBCS Maibxke B 3 pasu. Lle,
TIepIll 3a BCe, CBIIYUTH MPO IHTEHCHBHE 3aCBOEHHS HOTO POCITHMHAMHU.

MNOXUBHUM PEXXUM I'PYHTY 3AJEXHO BIJI YMOB
MIHEPAJIBHOTI'O )KUBJIEHHSA BYPAKY IYKPOBOI'O

Hocos B. 1O, ctynent 13 m-a rpynu, pakyibTeT arpoHOMil

HaykoBuii kepiBHUK — K. C.-T. H., TolleHT MaptuHiok A. T.
®opMyBaHHS CHPUSATIUBOTO JUI POCTY 1 PO3BUTKY POCIHH IOKHUBHOTO PEXUMY T'PYHTY €
OJIHUM 3 OCHOBHMX UYMHHHKIB ()OpPMYBAaHHS BHMCOKOi MPOIYKTHUBHOCTI OYpsIKYy IIyKpOBOTO, SIKWH,
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MOPIBHSHO 3 IHIIMMU CUIbCHKOTOCHIOJAPCHKUMH KyJIbTypaMH, BHHOCHTh 3HAYHO OUIbIIE €JIeMEHTIB
KUBJICHHS. BaknuBoro naHkoro iHTeHcH(ikarii OypsSKIBHHITBA € MIIBUIICHHS €(EKTUBHOCTI
3acTOCyBaHHS A0OpUB. 3abe3neunTy BUCOKY OI0JIOTIYHY BPOXKAHHICTh ITi€1 KYJIBTYpH MOXIIMBO Ta
30aJIaHCOBAHOTO  a30THO-(OC(HOPHO-KATIMHOTO JKUBICHHA. 3aCTOCYBaHHS JOOpUB  CHpUsiE
MIZIBUIEHHIO BMICTY PyXOMHX (DOpPM MOKMBHUX PEUYOBUH y I'PYHTI, 110 3HAYHO BIUIMBAE HA PEKUM
MIHEPAIBHOTO JKUBJICHHS POCIIHH, 30KpeMa i OypsKy IyKpOBOTO, Ta iX MPOAYKTHBHICTb.

EdextuBHicTs 100pHB 3aJeXUTh Bix 1103, (opM, CTPOKiB 1 cImOcOOIB iX BHECEHHS,
010JIOTTYHUX OCOOJTMBOCTEH BHPOIIYBAaHUX KYJIBTYp, MOMEPETHHUKIB, PEKUMY 3BOJIOKEHHS,TOIIO.
Oco065MBO 1€ CTOCYETHCS a30THUX JOOPUB, 30alaHCOBAaHE BHECEHHS SKUX 3a0e3nedye popMyBaHHS
BHUCOKOSIKICHOTO BpOXal0 OYypsIKOIyKpoBOI CUpOBUHU. BHeceHHs min OypsKk Ha 4YOpHO3EMI
BunyryBanoMmy 200 kr/ra J.p. a30Ty MOCHJIIOBAJIO MIHEpali3allil0 OpPraHiuHOTO a30Ty ¥ CIpUsIo
J0JJATKOBOMY HAaKOTIMUYEHHIO B IPYHTI «EKCTpa» a30Ty Ta MOKPAIIyBaJl0 a30THE KUBJICHHS POCIIHUH
3a paxyHOK JIOOpUB 1 TPYHTOBHX 3aracis.

3acrocyBaHHsI TOOPHB B yMOBaX HECTIHKOTO 3BOJIOKEHHS B JOBrOTPUBAJIOMY CTAIliOHAPHOMY
JOCTI/11 HE TUIbKYU CIIPUSUIIO MIBUIIEHHIO BMICTY MIHEPAJIBHOTO a30Ty B YOPHO3€M1 OMi/I30JI€HOMY,
aje ¥ TOCWIIOBAJIO BHMHBAaHHs HiTpaTHOI Horo dopmu mo rmmbuam 60-80 cm. Ile mamno
CIPUSTINBUAN BIUIMB HA a30THE JKUBJICHHS POCIMH HA IMI3HIX CTaisAX iX POCTY 1 PO3BUTKY.
BuecenHss MiHepanpHUX JOOOpPHMB B yMOBax JIOCTaTHHOIO 3BOJIOKEHHS 30UTBIIYBAjO BMICT
HITPaTHOTO a30Ty B METPOBOMY LIapi YOPHO3EMY BHIIYTYBAHOTO YK€ B MEpIOoJl CXOHIB OYypsKy
IyKPOBOTO.

3a JaHUMU JITEpaTypHUX JDKepen B yHoOpeHH1 OypsKy ITYKPOBOTO CJifi OCTEepiraTHUCh
BUCOKUX 103 a30THUX J00pHB. 3a HE30aJaHCOBAHOIO a30THOTO JKMUBJICHHS, KOJM 103U a30Ty
ICTOTHO MEpEBUILYIOTh MOTPeO0Y B HBOMY POCIMH, 3pOCTAal0OTh HENPOIYKTHUBHI BTPATH a30Ty, IO
MPU3BOAUTh 7O 3a0pyIHEHHsS HABKOJMIIHBOTO CEPEJOBHINA  HITpaTamMH. 3aroOiraHHio
HETIPOAYKTUBHUX BTpAT a30Ty 13 TPYHTY, CIPHUSAE 3aCTOCYBaHHS aMOHIMHUX 1 OCOOJIMBO aMiITHHUX
dbopm a3oTHHX AOOPHUB. YHACIIIOK OOMIHHOTO 3aKpIIJICHHS aMOHIHHOTO a30Ty KOJIOiTaMH TPYHTY
ICTOTHO 3MEHIIYEThCS BUMHMBAHHA a30Ty Y HUKHI IIApH 1 a30T NPOAYKTHBHIIIE BUKOPUCTOBYETHCS
pOCIMHAMU.

BuBuUeHHsSI a30THOrO PEKUMY YOPHO3EMY OIIJ30JIEHOIO YHIPOJOBXK IISITH pOTaliil 3epHO-
OypsIKOBO1 CIBO3MIHU I10Ka3ajo, 110 32 OPraHO-MIHEPalbHOI CHUCTEMH YJOOPEHHS CTBOPIOIOTHCS
CTaJll YMOBM a30THOTO >KMBJIEHHS OYpsAKYy I[YKpPOBOI'O YIPOJOBXK TpUBaloOro mnepiogy. Bwict
MIHEpaJIBFHOTO a30Ty B METPOBOMY ILIapi TPYHTY, MOPIBHSIHO 3 KOHTpoJieM 0e3 NoOpHB, HAa KiHElb
’sToi poTauii ciBo3MiHK migBuIIuBCs Ha 45 %, 3a minepanbHoi — Ha 24 %. Ilpu upomy oprano-
MiHEpallbHA CHCTE€Ma, MOPIBHAHO 3 BHECEHHSM JIMIIE MiHEpalIbHUX J00pUB, Maibke YABidi
MIABUIINIIA BMICT JIY>KHOT1IPOJIi30BaHOTO a30Ty B opHOMY 0—30 cM miapi rpyHTYy.

IIpo 3pocranHsi ycix (¢pakiiii a3oTy TPyHTY 3a OpraHo-MiHEpajIbHOI CHUCTEMH YyI0OpEHHS
CBiUaTh JNOCHIHKEHHS W IHIIWX HAYKOBI[B, fKi BKa3ylOTh HE TUIbKM Ha TOKPAIICHHS yMOB
a30THOTO XKUBJICHHS POCIMH, ajle ¥ Ha cTaluri3alifo a30THOro (OHIY Ta MPUPOIHOT POIIOUOCTI
TPYHTY.

®ocdop y IpyHTI 3HAXOIUTHCS B OpPraHiuHiid Ta MiHepaJbHIM GopMax, OCTaHHS HIIA€THCS
mporecaM XiMI4HOI TpaHcdopmallii, 0 HNPU3BOAUTE A0 mepexony ¢ocdopy y HEpO3UMHHI Ta
MaJIOAOCTYIIHI POCIMHAM CHOIYKH. [[iIBUIIEHHS! BMICTY BaJIOBOTO Ta pyXoMoro ¢ochopy B IpyHTI,
Ha JYMKY OUIBIIOCTI BUEHHMX, BU3HAYAE PEXUM (POCHOPHOrO KUBJICHHS 1 3aJIeKHUTH BT (GopM Ta
703 BHeceHHA (ochopHux n00puB. BeraHOBIEHO, IO 3a MO3UTUBHOIO OallaHCY 3aCTOCYBaHHS
dochopHux m0OpPHB MiABUIIYETHCS BMICT BaJOBUX Ta pyXoMmux (ocdariB y IpyHTi, 3pocTae
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JIOCTYMHICTE (Gocopy UIsl POCIMH Ta CTBOPIOETHCS TpHBana ix micusmis. [Ipu oMy BMiCT
¢docdopy B IpyHTI MOMITHO MiABHIY€EThCS A0 Mmouan 0—50 cM.

Bimomo, 1m0 YMOBH KalifHOTO pPEeXUMY TPYHTY 3HAYHO MOKPAIIYIOTbCS 32 BHECEHHS
MIHEpAIbHUX 1 OpraHiYHUX J0OpHB. 3a CHCTEMAaTHYHOTO 3aCTOCYBaHHS NOOPHUB Ha YOpPHO3EMi
OIIA30JICHOMY BMICT PYXOMHX CHOJYK KaJil0 3pOCTaB MO BCHOMY METPOBOMY IMpPO(DLII0 TPYHTY.
Mirparis KaJiro MOCHIIIOBAIACS 3 MiJBUILEHHIM /103 KaTiiHUX 100puB. B mocmipKeHHSIX Ha 1HIIMX
rpyHTax OyJO BCTaHOBJICHO, IO BECh BHECEHWH 3 N0OpMBaMM Kalili KOHIIEHTPYETHCS Y ImIapi
rpyaty 0-20 cm.

[IpoBeneHi Ha YOPHO3EMi THIOBOMY IOCTDKCHHSAMH TIOKa3ajiH, IO IICIsS TPUBAIOTO
3aCTOCYBaHHS MIHEPAJIbHUX JOOPHUB BMICT OOMIHHOTO Kaulito 30uIbITyBaBcs Ha 23—30 mr/kr, Ha Tl
rHoto — Ha 9—60 mr/kr rpynry. [lopsin 3 muM € naHi, sKi CBig4aTh, IO B PE3yJabTaTi BHECEHHS
T0OpUB 30UTBIICHHST BMICTY OOMIHHOTO KaJlifo HE icTOTHE 1 He nepeBuirye 2—9 %.

His pocdopy 1 Kamiro 3anexuTh Bia 3a0e3neyeHHs OypsKy LYKpOBOro a3otoMm. Tomy B
CUCTEMI1 MOro JKMBJICHHS BEJIMKE 3HAYCHHS MA€ BCTAHOBJIEHHS ONTHMAJIbHHUX CIIBBIIHOIIEHb MIXK
OKpeMHMHU esieMeHTamH. 3MiHa criBBigHomeHHs N : P : K npu ynoOpenni Oypky 1ykpoBoro Ha
KOPHCTH JIBOX OCTaHHIX €JIEMEHTIB CHpusie 30UThIIEHHIO IYKPUCTOCTI KopereroaiB Ha 0,22-0,72
%.

B Hammx [OCTIDKEHHSX, IO NPOBOJMINCS B YMOBaX HECTIHKOTO 3BOJIOKEHHS
[IpaBoGepesxnoro JlicocTeny, BCTAHOBIEHO 30UIbIIEHHS] BMICTY MIHEPAJIbHOIO a30Ty B YOPHO3EMI
OMII30JI€HOMY T MociBaMu OypsiKy LykpoBoro Ha 2,8—7,1 MI/KT, MOPIBHSHO 3 KOHTpOJIEM, 3
MIIBUIIECHHSIM 103 a30THUX 100puB 3 90 1o 180 kxr/ra.

CEKUIA 4. 3ATAJIBHOI'O 3BEMJIEPOBCTBA

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 tres importante
pour obtenir les meilleurs rendements de certaines plantes agricoles. Aprés 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 colts 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 systemes de fonctionnement de I’industrie agricole ont changé. Parce que
maintenant le marché, la demande, le prix des produits dictent leurs régles. 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 I’avance, de
sorte que méme si le prix diminue, vous recevrez toujours des bénéfices. Par conséquent, les
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superficies de certaines cultures sont réduites non seulement en raison d’une diminution de la
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 céréalicres a été acceptée pour le développement avec I’alternance
suivante de cultures :

1. Soya,

. le blé d’hiver;

. Mais;

. Orge de printemps;

. Du mais a 1’ensilage;
. le blé d’hiver;

. Tournesol.

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

L’emplacement du blé 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 précedent dans les
deuxieéme et sixieme champs, car selon la grande majorité des scientifiques, la période d’alternance
devrait étre d’au moins un an.

~N N DWW

Quant a notre ferme, ici, le blé d’hiver est cultivé aprés les prédécesseurs recommandés: le
soja et le mais pour I’ensilage. Selon les publications scientifiques, le soja dans la zone Forét-
Steppe est consideré comme un excellent predécesseur, car il améliore la structure du sol, ne le
prive pas d’azote et réduit ’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 consequent, 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 troisieme champ de notre ferme, aprés 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 systeme racinaire musculaire est
tres ramifié avec une pénétration profonde des racines dans le sol. Par conséquent, pour obtenir des
rendements élevés de graines, il est tres 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 1’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 1’état phytosanitaire des cultures de soja en raison d’une augmentation du nombre
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de mauvaises herbes et d’une quantité importante de carrion, elle est ensuite éliminée par
I’introduction d’herbicides et de cultures intercalaires.

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 aprés les prédécesseurs recommandés pour la zone.
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HayKOBe BUJAAHHHA

35IPHUK CTYAEHTCBKUX HAYKOBUX ITPALlb
YMAHCBKOI'O HAHIOHAJIBHOI'O YHIBEPCUTETY CAAIBHUIITBA

dakyJbTeT arpoOHOMil

Binnosiganeuuit penakrop — Henouarenko Onena OnekcanapiBHa
Binnosinaneuuit cekpetap — TperbsikoBa CBitiiana OnekciiBHa

Buoaemwvcs 6 aemopcwkiii pedakyii. Pedakyis ne Hece 810n06i0albHOCMI 34 3MICI Mamepiais.

Asmopu emiweHux mamepianie 8UCL08I0I0Mb C80H0 OYMKY,
KA He 3a624c0uU 30ieaemvpcs 3 NO3UYIEI0 pedaKyii.

Komm’rorepre Bepcranns TperbsikoBa Citiiana OJiekciiBHA

52



	Найбільше значення у розвитку пшениці ярої має та кількість  мінерального азоту, яка знаходиться у грунті в період вегетації. В проведених дослідженнях вивчено динаміку вмісту мінеральних форм азоту – нітратного й амонійного в грунті під пшеницею ярою...
	Як показали наші дослідження, різні норми азотних добрив сприяли зміні поживного режиму ґрунту. З основних елементів живлення в найбільшій мірі це стосується азотного режиму (табл.1).
	Таблиця 1
	Динаміка вмісту мінерального азоту в шарі грунту 0 – 20 см під пшеницею ярою м’якою, (2023 р.), мг/кг
	Як видно з даних таблиці 1, найбільший вміст мінерального азоту у шарі грунту 0 – 20 см був у фазу кущіння пшениці ярої – 41,0 – 51,5 мг/кг грунту залежно від варіанту досліду. При цьому у його складі амонійний азот частково переважав нітратний – 24,6...
	У фазу колосіння зберігалась також закономірність, але кількість нітратного азоту зменшилась до 2,8 – 4,3 мг/кг ґрунту. Вміст же амонійного азоту при цьому продовжував залишатись на досить високому рівні – 18,4 – 27,9 мг/кг. В цілому вміст мінеральног...
	У період збирання врожаю в ґрунті був наявний лише амонійний азот. Нітратного азоту були лише сліди – до 1,5 мг/кг. Це пояснюється засвоєнням його рослинами, а також зниженням вологості ґрунту, що в свою чергу знижує інтенсивність процесу нітрифікації...
	В результаті проведених досліджень встановлено, що серед основних елементів живлення найбільшим змінам піддається азотний режим ґрунту. Тому азот відіграє важливу роль у рості і розвитку рослин пшениці ярої і потребує регулювання.
	Отже, внесення азотних добрив у дозах N40-160  сприяє покращенню азотного режиму грунту під пшеницею ярою. У його динаміці відмічено істотне зменшення нітратного азоту, тоді як зменшення амонійного було менш істотним. В цілому, за період вегетації пше...

