ISSN 2707-5826  DOI: 10.37128/2707-5826-2023-4

BIHHULbKUIA HALIIOHAJIbHUIA
ATPAPHUI YHIBEPCUTET

| ClabCbKe rocnogapcTBo
Ta JICIBHHITBO

|  Ne 4 (31), 2023 p. |



MIHICTEPCTBO OCBITU I HAYKHU YKPAIHHU
BIHHUIIbKUI HAIIIOHAJIBHUI ATPAPHUI YHIBEPCUTET

CijibChbKe rocnoaapcTBo
TAa JIiCIBHUIITBO

Ne 4 (31)

Binnuus
2023



"CIJIbCBKE 'OCITOJAPCTBO TA JIICIBHULITBO"
"AGRICULTURE AND FORESTRY™
3acHoBanuii y 1995 poui nig Ha3BoOO
"BicHux BiHHHIIBKOTO 1€ep:kaBHOTO
CiIbCHKOroCMOAAPCHKOT0 iHCTUTYTY

Y 2010-2014 pokax BUX0AWB Tix Ha3BOK "'30ipHUK HAYKOBHUX
npanb BiHHUIBLKOro HAiOHATBLHOT0 arpapHoOro yHiBepcurery".
32015 poky "CijibcbKe rocnogapcTBo Ta JiciBHUOTBO"
Csidoymeo npo depaicasiy peccmpayiio 3aco0ié Maco8oi
inghopmayii Ne 21363-11163 P 6i0 09.06.2015

7KypHaJj HAyKOBO-BUPOOHUYOI0 Ta
HABYAJILHOI'O CIPSIMYBaHHS

T'onoenuit peoakmop
KaHJIUIAT CUIBChKOTOCIIOIAaPChKUX HayK, mpodecop Mazyp B.A.

3acmynHuK 20108H020 peoaKkmopa
KaHJAUIAT CUIBChKOTOCTIOapChKuX HayK, mpodecop Hixyp 1.M.

Ynenu peoaxuintnoi konezii:

JOKTOp O10J10TIUYHUX HayK, Tpodecop, akaaemik HAAH Ykpainu Meabauuyk M./,
JIOKTOP CUIbCHKOTOCIIOIAPCHKUX HayK, nmpodecop Baroenko C.A.

JIOKTOP CUIbCHKOTOCTIOIAPChKUX HayK, mpodecop Tkauyk O.I1.

KaHAUAaT reorpadiyHuX HAyK, TOLEHT Myapak I'.B.

KaHJIUJAT CUIbCHKOTOCIIONApChKUX HayK, noiieHT [lanuupena I'.B.

KaHJIUJAT CUIbCHKOTOCTIONAPChKUX HayK, noteHT [lanamapuyk LI

KaHJIUJAT CUTbCHKOTOCTIONAPChKUX HayK, noreHT umopa S1.T.

JIOKTOP CUIbCHKOTOCTIOIAPCHKUX HAyK, uleH-KopecronaeHT HAAH,

CT. HayK. CIIIBpOOITHUK Yepueas B.1O.

JOKTOP CLTBCHKOTOCTIONAPChKUX HayK, nmpodecop Moaropeubknii C. I1.

JIOKTOP CUIbCHKOTOCTIONAPChKUX HayK, npodecop Kiaumenko M. O.

JIOKTOP CUTbCHKOTOCTIOIAPCHKUX HAYK, CT. HayK. cmiBpoOIiTHUK Mockasens B. B.

Dr. hab, prof. Sobieralski Krzysztof
Dr. Inz Jasinska Agnieszka
Dr. hab, prof. Siwulski Marek
Doctor in Veterinary Medicine Federico Fracassi

Buoaseywv: Binnuybkuii HauioHanbHUIL azpapHuil yHieepcumem
Binnosinansumii cekperap — Masyp O. B., kanauaar cuibChKOTOCIIOIAPChKUX HAYK, TOLIEHT
PenaryBanns, Kopekiis i mepekiag Ha iHo3emMHy MoBYy — KpaBeus P.A., moxtop
MeJaroriyHuX HayK, JOIICHT.

Komm'totepna Bepctka — Masyp O.B.

ISSN 2707-5826 ©BHAY, 2023
DOI: 10.37128/2707-5826



ISSN 2707-5826 CUIbBCBKE I'OCIIOAPCTBO
DOI: 10.37128/2707-5826-2023-4 TA JIICIBHULITBO

"CIJIBCBKE I'OCIHHOJAPCTBO TA JICIBHULITBO"
"AGRICULTURE AND FORESTRY™

JKypnan naykoeo-eupoonuuozo ma nasuanvnozo cnpamyseanns 12°2023 (31)

POCJIMHHHUIITBO, CY YACHUU CTAH TA I[IEPCIIEKTHUBH PO3BUTKY

TTYP LM., IMTAHCHKUI B.L BIUTVMB MIKOPW3AIIIT HACTHHS TA
TPYHTOBOTI'O BIOJJOBPUBA HA ®OPMYBAHHS IHAMBITY AJILHOT
MMPOJTYKTUBHOCTI POCJIMH COf

ITAJIAMAPYYK B.J. POJIb PEI'VJIATOPIB POCTY POCJIMH V ®OPMYBAHHI
MMPOAYKTHUBHOCTI I'lBPUAIB COHALIHUKY

IALFOPA SLI. JIOCJIPKEHHS CTPECOCTIMKOCTI COPTIB PEJIbKU OJIIAHOI JIO
MIHYCOBUX TEMIIEPATYP METOJIOM ®EO®ITUHIZALIIL XJIOPODLTY

I'ETMAH H.A. [TOPIBHAJIBHA OLIHKA ITPOAYKTUBHOCTI AI'PO®ITOILIEHO3IB 3
I'OPOHIKOM ITOCIBHUM 3AJIEXKHO BIA TTAPOTEPMIYHUX PECYPCIB

Me3l
2023

PELEKH L.V. INFLUENCE OF PREDECESSORS ON THE FORMATION OF INDIVIDUAL

PRODUCTIVITY OF SPRING TRITICALE VARIETIES

KOLISNYK O.M., LEBID 0O.V., KOVKA N.S. APPLICATION OF ADVANCED
TECHNOLOGIES IN AGRICULTURAL SECTOR FOR INCREASING GROSS
PRODUCTION AND EXPORTING AGRICULTURAL PRODUCTS

MAZUR O.V., POLTORETSKYI S.P.,, MAZUR O.V. BREEDING AND GENETIC
FEATURES OF SOYBEAN VARIETIES BASED ON THE MANIFESTATION OF TRAITS
IN F1 HYBRIDS IN TOPCROSSES

BAOBEHKO C.A., CEBIOB B.II. BIIJIMB CIIOCObY ®OPMYBAHHSI POCJIMH HA
PICT I PO3BUTOK IHAETEPMIHAHTHOI'O I'lBPUAY [TOMIJIOPA TOUBO F;

RUDSKA N., ZABARNY1 O. CONTROL OF THE OF MAIN PESTS OF WINTER
OILSEED RAPE IN THE CONDITIONS OF VINNYTSIA REGION

CABYEHKO O.M. JUHAMIKA BHUJIOBOI 3MIHU )KMUBOI'O HAJITPYHTOBOI'O
[NOKPUBY V HE3IMKHYTUX KVYJIbTYPAX )XEPEEKIBCHKOI'O JIICHULITBA

BJIOBEHKO C.A., MATYCSK M.B., JAHUJIIOK B.M. IIEPCIITEKTUBU
BUPOIIIYBAHHS POCJIMH POJIY EUSTOMA L. B 3AKPUTOMY IPYHTI

HIKATYJIA 10.M., KAITPILA A.O. SAKICHA OIIHKA I'PYHTIB ®I' «®JIOPA A.A.»
TYJIBYUUHCHKOI'O PAIOHY

103

126

137

157

168

179



ISSN 2707-5826 CUIbCBKE I'OCIIOAPCTBO Ne3l
DOI: 10.37128/2707-5826-2023-4 TA JIICIBHULITBO 2023

BPAJIIN O.I. BIUIMB PIBHS MIHEPAJII3ALIII [TIMTHOI BOJIU HA BMICT B HIM
BAXXKHNX METAJIIB 192

BEPXOJIIOK C.[., HAXTMAH €.B. BUPOIIITYBAHHA MOPKBI B YMOBAX
BIJIKPUTOI'O IPYHTY ITPABOBEPEXXHOI'O JIICOCTEITY YKPATHU 209

CTOPOXYK 10.B. BUKOPUCTAHHA JOBPUB HOBOI'O [TOKOJIIHHA HA ITOCIBAX
TPUTUKAJIE O3UMOI'O 220

SIKOBEID B.I. JUHAMIKA BUPOBHUILITBA COf B YKPAIHI TA €BPOIIEMCHEKOMY
COI03I 230

JKypHas BHECEHO B OHOBJICHUH Neperik HayKoBuX (haxoBux Buaanb YKkpainu Kateropis b

3 CLIIBCHKOTOCIOIaPCHKUX HAYK M1 Ha3BOI «CUIbChKE TOCHOIAPCTBO Ta JIICIBHULITBOY

(mipcraBa: Haxa3 MinictepcTBa ocBiTH 1 Hayku Ykpainu 17.03.2020 Ne409).
Anpeca penakiii: 21008, Binnuus, ByJj. Conssuna, 3, Tes. 46-00-03
BinHnubknii HAaNiOHAJBLHUN arpapHUil yHiBepcUTeT

Enextponna aapeca: selection@vsau.vin.ua agpeca caiity: (http://forestry.vsau.org/).
Homep cxeaneno i pexomenoosano 00 opyKy pimiennuam: Peoakuiiinoi konezii scypuany,

npomoxkon Ne 16 ¢io 25.10.23 poky; Buenoi paou Binnuyvkozo nayionanvnozo azpapnozo

yHigepcumemy, npomoxon Ne 7 ¢i0 02.12.2023 poky.


mailto:selection@vsau.vin.ua

ISSN 2707-5826 CIJIbCHKE I'OCIIO/JAPCTBO Pocrunnuymeo, cyvacnuii cman Ne3 ]

TA JIICIBHULITBO ma nepcneKmusU po36UmKy 2023
YJIK 633.19 :
DOI:10.37128/2707-5826-2023-4-5 L.V. PELEKH, PhD in Agriculture,
INFLUENCE OF PREDECESSORS| Senior Lecturer at the Department of
ON THE FORMATION OF Agriculture,  Soil  Science and
INDIVIDUAL PRODUCTIVITY OF | Agrochemistry, Vinnytsia National
SPRING TRITICALE VARIETIES | Agrarian University

Ukraine's agricultural production is dominated by winter crops, with winter wheat
accounting for the largest area. At the same time, due to dynamic climate change and unstable
weather conditions in the autumn-winter and early spring periods, there is a need to reseed
significant areas of winter crops every year. Spring triticale is one of the insurance crops. Due to
its high productivity and unpretentiousness to growth and development conditions, its cultivation on
large areas can contribute to a significant increase in food grain production.

In the current conditions of reforming the agricultural sector of Ukraine's economy, as well
as climate warming, there is an urgent need to develop agrotechnological methods that would
ensure the efficient use of crop rotations in general. One of the methods to increase the efficient use
of arable land in modern business conditions is to grow crops that produce less costly and
competitive products. Triticale meets these requirements best of all. Modern varieties, in particular
those of Ukrainian breeding, are characterized by high physical properties, and in terms of grain
quality and technological properties of flour are not inferior, and in some respects even superior to
bakery wheat. Thanks to this, spring triticale can be grown as a major food crop. To date, many
technological methods have been developed that ensure sufficiently high grain yields of this crop
both in irrigated and non-irrigated farming. However, the technology of triticale cultivation in the
context of climate change remained insufficiently developed and studied. In particular, such
important elements of the technology as triticale varieties, precursors and doses of mineral
fertilizers have not been determined.

Therefore, the study of the peculiarities of growth and development of high-yielding varieties
of spring triticale and the introduction of basic methods of growing the crop, establishing the effect
and interaction of the variety and mineral fertilizers, which significantly affect the yield and quality
of grain, sowing and yielding qualities of seeds in the conditions of the Right-Bank Forest-Steppe
are relevant, which determined the choice of the topic of the master's thesis.

On average, over two years of research, the influence of different precursors was also
significant in the cultivation of spring triticale. Thus, the most mineral fertilizers significantly
influenced the formation of grain yield of spring triticale varieties, namely increased it, but a
significant increase in yield - 1.58 t/ha was obtained only when N30P60K60.+ N30 was applied in
the earing phase. Thus, the highest grain yield of the studied spring triticale varieties was obtained
in the most favorable year of 2019 - 6.48 t/ha, in 2020 it was 5.99 t/ha, which is 0.49 t/ha less. The
yield of the spring triticale variety Boriviter in 2019 was the highest and amounted to 6.48 t/ha,
respectively, in 2020 it was 5.47 t/ha and on average for two years of research did not exceed 5.97
t/ha.

Keywords: variety, spring triticale, agrocenosis, precursor, productivity, yield.

Table 4. Lit. 15.

Problem statement. Spring triticale is rapidly gaining priority positions in the
grain sector due to its high yield potential. And modern varieties of spring triticale are
characterized by fullness of grain and relatively larger sizes than wheat or barley. The
difference is clearly visible when determining the weight of a thousand seeds, which
Is about 50 g. The root system is also better developed than in other cereals and
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penetrates to a depth of 2-3 meters. Compared to wheat, spring triticale absorbs and
utilizes nutrients much better. It is possible to obtain high yields of spring triticale by
observing the main elements of the technology of growing this crop [1]. In his
experiments, V.A. Ishchenko studied the effect of fertilizers, which determine the
level of competition between plants in crops, on the grain yield of spring triticale
varieties and proved the high efficiency of their use. The grain yield of spring triticale
significantly increased with the use of mineral fertilizers (4.48 t/ha) compared to the
natural background (3.39 t/ha). The yield increase was 1.09 t/ha or 32.1%. The
highest yields in the Steppe were formed by the varieties Khlibodar Kharkivskyi
(4.72 t/ha), Lehyn Kharkivskyi (4.58 t/ha), Sontsedar Kharkivskyi (4.57 t/ha), and
Boriviter (4.55 t/ha). Significant variability in the yield of varieties on different
backgrounds of mineral nutrition (25.5-41.4%, 25.8-35.3%) is due to their biological
properties and plasticity in contrasting growing conditions over the years. Protein and
gluten content in triticale grain depended on both weather conditions and varietal
characteristics. In triticale, the protein and gluten content was 9.7-11.8% and 14.2-
17.1% (without fertilizers), and in N30P30K30 - 10.4-12.2% and 14.9-17.3%,
respectively. Higher protein content on both nutrition backgrounds was provided by
Volya variety, and gluten content by Dar Khliba [2].

Triticale is one of the most unpretentious wedge crops. The high quality of
gluten makes it possible to use spring triticale flour to make blends with low-quality
wheat flour, so producers often use this to make more profit with low-grade grain.
Interestingly, the biochemical properties of spring triticale grain allow it to be used in
cereal production and for starch production. Also, spring triticale grain is used to
produce high-quality alcohol. As for the cultivation technology, it is no different from
spring wheat and spring barley [3].

People's desire for stable grain harvests led to the creation of a new grain crop,
spring triticale, which was popularly called "breadbasket."

The creation of commercial triticale varieties was made possible by many years
of work by geneticists and breeders who combined the heredity of wheat and rye and
identified biotypes with high productivity, adaptability and grain quality.

In 2005, winter and spring triticale varieties were harvested from an area of
about 4.0 million hectares worldwide. At the same time, 14.7 million tons of grain
were harvested. Spring triticale is most widely grown in Austria, Germany, Poland,
Ukraine, Belarus, Spain and other countries.

What makes spring triticale so popular? First of all, it makes it possible to
produce food grains where there are problems with the traditional bread crop, winter
soft wheat.

As the climate has become more continental, the frequency of negative weather
effects on plants has increased. This is especially true for farmers in the eastern and
southern regions, where most of the winter wheat crops are located. The May frosts
of 1999 and 2000, the complex of harmful factors in winter and spring 2003, the dry
fall of 2005 and severe frosts on snowless fields in January 2006 are still fresh in the
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memory. Winter wheat did not come out of wintering without losses in the
abnormally warm winter of 2016/2017.

At the same time, the "planned"” reseeding of winter wheat, even under more
favorable conditions, reached 14-15% of the area. This is due to late sowing of winter
crops after the worst predecessors, damage to seedlings by pests: larvae of winter
moth, borer, bread beetle, damage to crops, especially in the early stages, by fungal
and viral diseases.

Thanks to its valuable biological characteristics: high ability to absorb nutrients,
increased resistance to frost, drought, diseases and pests, spring triticale is
successfully grown after corn for grain and silage, soybeans, sugar beets, and other
row crops - even sunflower. When sowing spring triticale after stubble predecessors,
grain yield losses from pests and diseases are reduced compared to winter wheat.

Spring triticale has become a reliable grain crop in the Central and Northern
Steppe, Forest-Steppe and Polissya regions of Ukraine, where its area is about 70
thousand hectares, according to unofficial data.

In the Forest-Steppe and Steppe zones, 12-15% of the area under winter crops
can be allocated for spring triticale annually. Under dry autumn conditions, some of
these areas may increase, reducing the risk of losses from reseeding with winter
crops. Spring triticale is effectively used as an insurance crop for winter crops [4].

Among the non-steamed predecessors, the best is pea, which, under favorable
weather conditions, is close not only to the busy but also to the black fallow. The
value of such a precursor is due to the early maturity of the crop, sufficient residual
reserves of productive moisture in the soil and the accumulation of easily digestible
nutrients [5]. Under dry conditions, which are increasingly common in the Steppe,
predecessors play an important role in obtaining high and sustainable grain yields, as
they leave behind sufficient moisture and nutrients, and hence significantly affect the
emergence of wheat germination, plant development, wintering, grain yield and
quality. According to Konashchuk 1.0., an increase in the share of spring triticale in
field crop rotations above 30% inevitably leads to its repeated sowing and placement
after stubble predecessors [5, 6].

According to P. I. Boyko, the most important thing in the farming system to
stabilize yields in extreme years is the selection and alternation of crops with
different levels of water consumption [7]. After the reform of the agro-industrial
complex, the production of reproductive seeds in the western region is carried out by
farmers and small peasant farms, where 9-10-seed rotations recommended for seed
crops have been replaced by short rotations (3 - 4), saturated with economically
profitable crops. This has led to the placement of cereals not after the best
predecessors (perennial legumes, corn for green mass, early potatoes, etc.), but after
non-traditional ones (winter rape, oats) [8].

The precursors have an indirect effect on seed quality, leaving different moisture
and nutrient reserves in the soil, as well as causing the development of diseases and
pests. A four-split with the following crop rotation may be optimal for winter triticale
under such conditions: Field 1 - perennial legumes; Field 2 - winter triticale; Field 3 —
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beets, rapeseed, potatoes, legumes other than cereals; Field 4 - spring barley, spring
wheat, annual grasses with underplanting of perennial grasses. Scientifically based
crop rotation is the basis for regulating the number of pests and allows us to keep
them at levels that do not exceed the thresholds of harmfulness. If crop rotation is
disrupted, massive reproduction of pests and disease epiphytoties is observed [9].

Modern high-intensity triticale varieties are characterized by high technological
properties of grain, capable of accumulating 13-16% of protein, which contains up to
350 mg/% of essential acid lysine, and carotenoids content of 1.5-2.0 mg, and these
characteristics can ensure its high nutritional value. However, despite its valuable
economic and useful properties, triticale culture has not been widely used in different
soil and climatic zones [10].

Research methods and techniques. Field experiments to establish the main
agrotechnical methods of growing spring triticale were conducted during 2019-2020
in the field and laboratory conditions.

The three-factor field experiment was set up in accordance with the
methodology of field research (2020) [11].

Factor (A) - varieties of spring triticale (Boriviter, Darkhliba and Lebed); Factor
(B) - predecessor (sunflower; corn and soybean); Factor (C) - fertilizer: 1. control
(background - PgoKgp); 2. N3gPgsoKeo; 3. N3gPeoKso + N3g in the earing phase.

The sowing period is the first decade of April. The total area of the sowing plot
is 50 m?, the accounting area is 25 m®. Replication is three times.

Agrotechnical measures and the level of mechanization in the experiment are
typical for the Right-Bank Forest-Steppe zone, except for the factors studied.

Phenological observations and relevant records, measurements, calculations, and
sampling were carried out according to the Methodology of the State Service for the
Protection of Plant Variety Rights (now the State Veterinary and Phytosanitary
Service of Ukraine) [6]. The date when 10-15% of the plants entered the phase was
taken as the beginning of the phase, and 75% as the full phase. The duration of the
growing season was calculated from the date of germination to the waxy ripeness of
the grain.

1. The density and bushiness of plants were determined on specially fixed test
plots of 1/6 m2 (2 rows of 28 cm) in three places along the diagonal of the plots, in
two non-contiguous replications.

2. Laboratory analysis of plants included the determination of elements of the
crop structure: stem and ear length, number of spikelets and grains in the ear, weight
of 1000 grains, weight of grain from 1 ear.

3. The yield of spring triticale was determined by sectional harvesting of grain
with a SAMPO-500 combine and weighing with subsequent correction for standard
moisture (14%) and purity (100%).

4. The statistical analysis of the crop data was performed using the computer
program Microsoft Exel, "Statistika 6.0" by the method of analysis of variance and
correlation.
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5. The economic efficiency of the studied agricultural measures was calculated
using the computer program Microsoft Exel on the basis of the technological map at
average prices that were established during the years of research.

Research methods: field - phenological observations of plant growth and
development, measurements of plant organs, harvest accounting; laboratory - to
determine the quality of spring triticale grain; mathematical and statistical - to assess
the reliability of the research results and calculation and comparison - for economic
and energy assessment of agrotechnical methods of growing spring triticale varieties
studied in field experiments.

Summary of the main material. The main elements of the yield structure of
spring triticale are the density of productive stem, the number of grains in the ear and
their weight, and the size of the ear. Each of these elements can vary significantly,
depending on the agrotechnical methods of cultivation and lead to a proportional
increase or decrease in crop yield [12]. A deeper understanding of the peculiarities of
grain crop yield formation is possible by taking into account changes in its structure,
since the level of its yield directly depends on the number of productive stems per 1
m2 and the weight of grain per 1 ear, as well as the number of plants before
harvesting (pcs./m?), productive bushiness, the average number of grains per ear and
the weight of 1000 grains. Therefore, when growing spring triticale, it is necessary to
create such conditions that all elements of the crop structure reach their greatest
guantitative manifestation.

The formation of the elements of the yield structure of spring triticale largely
depends on both varietal characteristics and the level of mineral nitrogen nutrition of
plants. The influence of different doses of nitrogen fertilizers on the formation of
crop productivity elements has a number of specific features. Therefore, most
scientific institutions note that the main elements of productivity are stem density and
ear productivity.

At the same time, regulating only the density of the stem, it is not always
possible to ensure a high yield of the crop. To increase the yield of spring triticale, it
IS necessary to increase the productivity of the ear.

The main components of the ear that contribute to the formation of the yield are
the number of grains in the ear and the weight of grain per ear. According to the Lviv
National Academy of Agrarian Sciences, the development of the ear depends on
many factors, the main ones being the genetic characteristics of the variety. After all,
each variety is characterized by a certain number of ears.

The formation of the ear of spring triticale occurs from the third to the eighth
stage of organogenesis, so its size and number of grains in it significantly depend on
external conditions during this period, the most important of which are temperature
and daylight hours. High temperatures inhibit plant growth and accelerate the growth
of the ear and its elements, which negatively affects its size and, accordingly,
productivity [13].

The results of many years of research have shown that plant height performs
Important economic and biological functions in ontogeny, and is closely related to
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other traits and properties: resistance to lodging, nutrient absorption, productivity and
product quality.

The results of our research showed that spring triticale varieties depended on the
influence of mineral fertilizers on the formation of productivity and differed in plant
height, which is due to their genetic basis and high heritability. Thus, the formation of
the main elements of productivity and bushiness of winter triticale varieties depended
on the influence of the use of individual elements of the technology of growing this
crop, for example, as a variety, fertilizer and sowing method, rather than on other
factors that are in some way interrelated with weather conditions during the years of
research. It was noted that on average for two years of research, the total number of
triticale plants of the Darkhliba variety was in the range of 352-358 pcs./m?, for the
Boriviter variety, and, accordingly, was 12-19 pcs./m? less than that of the Lebed
variety. The number of productive stems was 567-657 pcs./m?, which is 45-71
pcs./m? more than in the Boriviter variety and 1 8-40 pcs./m? less than in the Lebed
variety. [14].

It was found that the height of triticale was significantly influenced by the norms
of nitrogen fertilizers. This indicator was the lowest in triticale plants fertilized with
PsoKeo, Which averaged 74.1 cm in the Lebid variety, and the highest in the case of
full fertilization - 75.2 cm. The highest plant height was formed by the variety of
spring triticale Boriviter when applying the norms of mineral fertilizers NgoPeoKeo
together with fertilizing in the earing phase, which was 101.4 and 102.1 cm,
respectively. The lowest plant height was characterized by crops with the use of
fertilizer rates PgoKgo-background, which did not exceed 98.1 and 98.7 cm.

Along with this, the height of spring triticale plants was significantly affected by
weather conditions during the years of research. Thus, in the dry (95%) year of 2020,
due to very dry weather conditions in spring, spring triticale of the Lebed variety
formed a height that averaged from 73.1 cm to 94.6 cm. And in the average dry year
(75%) in terms of precipitation in 2019, the height of plants varied from 75.1 cm to
91.4 cm. On average, over the two years of research, among the other varieties
studied, the Lebed variety formed the lowest plant height, which reached 74.1 cm.

The second most important element of the yield structure is the number of grains
per ear. On average, over the two years of research, the highest grain size of the spike
of the Boriviter variety was formed after sowing soybeans with 30.9 - 33.8 grains per
spike. Whereas after sunflower, the grain size was the smallest 28.9 - 30.7 grains per
ear. Weather conditions also play an important role in this indicator. Thus, the highest
grain size was formed under favorable conditions in 2019, which amounted to 29.9-
30.4, after sunflower, 31.5-31.7 and soybeans 32.9-34.4 grains per ear, respectively.
As our research has shown, the number of grains per ear varied significantly not only
from different predecessors, but also with the use of mineral fertilizers (Table 1).

On average, over two years of research, the Boriviter variety formed 31.4 grains
per ear when fertilized (PgoKgo ), respectively, N3oPgoKeo - 31.6; N3oPgoKgo + N3g in
the earing phase - 32.2 grains per ear.
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Table 1
Productivity and main elements of the yield structure of spring triticale

variety Boriviter depending on fertilizer and predecessor
(average for 2019-2020)

P!ant Number of 'Grain Weigr_lt of Biological
Predecessor height, grains per Welg_ht per1 | 1000 pieces yield, tha
cm. ear, pcs. spike, g of grains, g
PeoKeo
sunflower 98,1 28,9 1,08 37,3 3,16
corn for grain 98,4 30,2 1,14 37,7 3,46
soybean 98,7 30,9 1,18 38,3 3,77
N30Ps0Keo
sunflower 98,9 29,7 1,16 39,0 4,45
corn for grain 99,1 30,9 1,24 40,2 4,80
soybean 99,6 32,4 1,32 40,9 5,25
N30PeoKgo + N3g in the earing phase

sunflower 101,4 30,7 1,31 42,8 5,08
corn for grain 101,8 32,0 1,39 43,6 5,46
soybean 102,1 33,8 1,50 44,5 5,97

the source is formed on the basis of own research results

However, according to scientists [15], much wider opportunities for increasing
the yield of grain crops are inherent in another indicator - the weight of grain per ear,
since it is the number of productive stems and the weight of grain per ear determined
before harvesting that give us the value of the biological yield.

To a large extent, the productivity of spring triticale spike in our studies
depended on the supply of plants with mineral nutrition elements. Thus, when
applying phosphorus and potassium fertilizers (PsoKso), the weight of grain from one
ear did not exceed 1.18 grams on average over two years of research, while when
applying NzoPeoKeo - 1.32 grams. It was also found that the weight of grain from 1 ear
of Boriviter variety in 2019, compared to 2020, regardless of mineral fertilizers and
precursor, was the highest and amounted to 1.57 g/ear, respectively, in 2020 - 1.44
g/ear.

In the final stages of development of spring triticale plants, a high level of yield
is also achieved due to the fullness of the grain, which is characterized by such an
indicator as the weight of 1000 grains. It has been established that grain size is a
clearly expressed varietal trait, so each variety of cereals is characterized by a
corresponding weight of 1000 grains [6].

Our studies have shown that the Boriviter variety formed the lightest grain on
average over the two years of research, the weight of which significantly depended
on the use of mineral fertilizers, which on average varied from 37.8 to 43.6 grams
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and on the predecessor, respectively, 39.7 to 41.2 grams.

The results of the research showed that the height of triticale plants of the spring
variety Darkhliba varied both by years and by research variants. The largest stem
length was noted for the conditions of 2019 with a range from 93.1 to 97.1 cm. The
smallest for the conditions of 2020 - from 73.1 to 87.1 cm. On average, for all the
years studied, the height of the plants was 83.1 to 92.1 cm, which is significantly less
than that of the Boriviter variety (by 13 cm). Optimization of mineral nutrition of the
variety Darkhliba on average for two years of research had a positive effect on plant
growth, since the use of mineral fertilizers significantly contributed to an increase in
plant height: PgKe - background - 83.1-83.7 cm, respectively, N3oPeoKeo -84.1-84.9
cm; N3oPgsoKeo + N3g in the earing phase - 91.4-92.1 cm.

Studies have shown that the weight of grain per 1 ear was highest when sown
after soybeans, which was 1.15-1.29 grams against 1.12-1.23 grams after corn and
1.08-1.20 grams after sunflower. Based on the results of field experiments, it was
found that for the variety Darkhliba, when applying N3oPgoKgo With fertilization in the
earing phase, the optimal number of productive stems is 657 pcs./m?, and the weight
of grain per 1 ear is 1.29 grams.

Under such conditions, on average, over two years of research, a biological yield
of 5.08 t/ha was formed. When sowing after sunflower at the above rate of mineral
fertilizers, the optimal number of productive stems is 636 pcs./m?, and the weight of
grain per 1 ear is 1.20 g, respectively, when sowing after corn for grain - 640 pcs./m?2

Table 2
Productivity and main elements of the yield structure of spring triticale
variety Darkhliba depending on the predecessor and fertilizer
(average for 2019-2020)

Weight of
P!ant Nur_nber of Grain weight 1000 Biological
Predecessor height, | grains per . . )
per 1 spike, g | pieces of yield, t/ha
cm. ear, pcs. .
grains, g
PsoKeo
sunflower 83,1 28,6 1,08 37,6 3,59
corn for grain 83,4 29,4 1,12 38,2 3,75
soybean 83,7 29,8 1,15 38,7 3,95
N30Ps0Keo
sunflower 84,9 30,7 1,17 38,1 4,44
corn for grain 84,1 31,2 1,21 38,7 4,63
soybean 84,6 31,9 1,25 39,2 4,86
N3oPs0Keo + N3p in the earing phase
sunflower 91,4 31,4 1,20 38,2 4,57
corn for grain 91,5 32,1 1,23 38,3 4,72
soybean 92,1 33,2 1,29 38,8 5,08

the source is formed on the basis of own research results
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and 1.23 g. Under these conditions, the biological yield reaches 4.57 t/ha and 4.72
t/ha.

The interaction of all the factors that were put into the study had a positive effect
on the formation of yield. When N30 was applied in the earing phase, the Darkhliba
variety responded much better to sowing spring triticale after soybeans. At the same
time, the number of grains in the ear and its weight were the highest.

Along with such important indicators as the number of productive stems, the
number of grains in the ear and the weight of grains per 1 ear, the variety Darkhliba
had the highest weight of 1000 grains in the variants after soybean with the
introduction of N3oPgKey and amounted to 39.2 grams. This indicator fluctuated
slightly and did not exceed the error of the least significant difference at the five
percent level. The Lebid variety was more plastic to weather conditions. Thus, at
elevated temperatures and slightly reduced precipitation in 2020, plant height ranged
from 73.1-94.6 cm. While in 2019, when the amount of precipitation during the
growing season was 78 mm higher, the height of plants ranged from 75.1-91.4 cm.
The data obtained are explained by the fact that this variety is adapted to the
conditions of the Steppe zone and Polissya. However, in the conditions of the Forest-
Steppe, this variety was more productive and elastic than other varieties of spring
triticale.

The data obtained indicate that on average over two years of research, the Lebid
variety formed the highest plant height when sown after the soybean predecessor and
fertilizer at the rate of N3oPgoKeo, With fertilization in the earing phase at the rate of
N30, Which was 93.0 cm (Table 3).

Table 3
Productivity and main elements of the yield structure of spring triticale variety
Lebed depending on the predecessor and fertilizer
(average for 2019-2020)

Plant Number of Grain Weight of Biological
Predecessor height, | grains per ear, | weight per | 1000 pieces .
i . yield, t/ha
cm pcs 1 spike, g | of grains, g
PsoKeo
sunflower 74,1 27,9 1,05 37,8 3,70
corn for grain 74,9 30,3 1,15 38,1 4,03
soybean 75,2 31,2 1,20 38,5 4,25
N30Ps0Kso
sunflower 79,0 29,7 1,15 38,6 4,52
corn for grain 79,6 32,6 1,29 39,7 5,16
soybean 80,1 33,2 1,32 39,8 5,46
N30Ps0Kso + N3o in the earing phase
sunflower 89,0 33,4 1,29 38,8 5,14
corn for grain 91,5 35,4 1,41 40,0 5,70
soybean 93,0 36,3 1,48 41,0 6,19

the source is formed on the basis of own research results
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This is due to the fact that legumes are a better predecessor for this variety.

It was found that the mass and number of developed grains in the ear depends on
the duration of their growth, which can vary significantly under the conditions of
deficit of productive soil moisture, high average daily air temperatures and
insufficient nitrogen nutrition. Thus, in spring triticale plants of the Lebed variety, on
average over two years of research, the number of grains per ear did increase
proportionally with the increase in the level of nitrogen nutrition from 27.9 to 33.4
pcs./m? on crops after sunflower, from 30.3 to 35.4 pcs./m? after corn, and 31.2-36.3
pcs./m? after soybeans. The data indicate that along with mineral nutrition of plants,
the results were influenced by the precursors and their aftereffects on the plants of
spring triticale.

Therefore, as with all other varieties that participated in the study, the optimal
predecessor for the Lebid variety is a legume.

The analysis of the yield structure of spring triticale varieties with different
biological characteristics shows that a significant reserve for increasing the crop
yield, along with ensuring the required density of productive stems, is also an
increase in the weight of grain per ear. On average, over the years of research, with
the elimination of nitrogen nutrition and changes in the predecessor, the weight of
grain per ear did not exceed 1.48 grams. This indicator significantly depended on the
tillering intensity of all studied varieties. Therefore, the weight of grain per ear of
Lebid variety increased significantly when nitrogen fertilizers were applied, which
contributed to a sufficiently high crop yield. With the formation of the number of
productive stems up to 687 pcs./m” and the weight of grain from 1 ear equal to 1.48
grams, the biological yield reached 6.19 t/ha in the variants where there was a
soybean predecessor with the introduction of N3PsoKgg + N3 In the earing phase .

The fullness of the grain is best characterized by the weight of 1000 grains.
Lebed variety, regardless of the predecessor, formed a weight of 1000 grains ranging
from 37.8-41.0 g. This indicator for this variety increased slightly with an increase in
nitrogen fertilizer rates by 1.0-2.5 g.

Experimental data obtained during two years of research indicate that the
studied spring triticale varieties were characterized by high productivity. Obtaining
high yields of spring triticale grain in the conditions of Khmilnyk district of Vinnytsia
region is limited, first of all, by weather conditions during the growing season of the
crop. However, despite the fact that during the two years of spring triticale vegetation
the weather conditions were different, the yield of Boriviter, Darkhliba and Lebid
varieties, with the simultaneous study of the influence of various precursors and the
use of mineral fertilizers, was quite high.

Thus, the highest grain yield of the studied spring triticale varieties was obtained
in the most favorable year of 2019 - 6.48 t/ha, in 2020 it was 5.99 t/ha, which is 0.49
t/ha less. The yield of the spring triticale variety Boriviter in 2019 was the highest
and amounted to 6.48 t/ha, respectively, in 2020 it was 5.47 t/ha and on average for
two years of research did not exceed 5.97 t/ha.
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The Darkhliba variety has shown high yields during all years of research. In
2019, its yield was the highest and amounted to 5.49 t/ha, in 2020 - 4.68 t/ha, which
averaged 5.08 t/ha over the two years of research. At the same time, the increase in
grain yield of the Darkhliba variety compared to the Boriviter variety in 2019 was
0.99 t/ha lower, and compared to the Lebid variety it was 0.91 t/ha lower. In 2020,
the Lebid variety produced a grain yield of 5.99 t/ha, which is 0.52 t/ha higher than
the Boriviter variety and 1.31 t/ha higher than the Darkhliba variety.

The increase in grain yield of spring triticale variety Darkhliba with the use of
mineral nitrogen fertilizers, compared to the background (PeKso) in 2019 was:
N3oPsoKeo - 0.80 t/ha and N3oPsoKgot+ N3g in the earing phase - 1.1 t/ha, respectively,
in 2020 - 0.96 t/ha and 0.96 t/ha.

On average, by variety, the yield of spring triticale grain when applying nitrogen
fertilizers, compared to the background (PsoKso), in 2019 was: when N30 was applied
- 1.01 t/ha, N3 + Nz in the earing phase - 1.63 t/ha. In 2020, the yield increase
reached 1.20 and 1.54 t/ha, respectively. On average, over the three years of research,
the increase in grain yield when applying mineral fertilizers at the rate of N3oPgoKeo iS
1.1 t/ha and N3oPgoKso + N3g in the earing phase is -1.58 t/ha.

At the same time, during all the years of research, the same trend was observed -
obtaining high grain yields when sowing spring triticale on soybeans and applying
mineral fertilizers - N3gPgoKgg With N3 fertilization in the earing phase (Table 4).

Table 4
Grain yield of spring triticale varieties depending on the predecessor and
fertilizer rates (average for 2019-2020), t/ha

Varieties | Predecessor of Fertilizers (Factor C) Average | Average
Fa;:[or Faétor PeoKey NoPeoKeg NSiI:\?Zz(GO for fgctor by fgctor
sunflower 3,16 4,45 5,08 4,23
Borovita corn for grain 3,46 4,80 5,46 4,57 4,60
soybean 3,77 5,25 5,97 5,00
sunflower 3,59 4,44 4,57 4,20
Darkhliba corn for grain 3,75 4,63 4,72 4,37 4,40
soybean 3,95 4,86 5,08 4,63
sunflower 3,70 4,52 514 4,45
JIe6inp corn for grain 4,03 5,16 5,70 4,96 4,91
soybean 4,25 5,46 6,19 5,30
Average by factor C 3,74 4,84 5,32

HIPos, t/haA — 0,20; B — 0,35; HIP05 C - 0,20; AB - 0,06; AC - 0,12; BC - 0,10; ABC - 0,14
the source is formed on the basis of own research results

On average, over two years of research, the influence of different precursors was
also significant in the cultivation of spring triticale. Thus, the most mineral fertilizers
significantly influenced the formation of grain yield of spring triticale varieties,
namely increased it, but a significant increase in yield - 1.58 t/ha was obtained only
when N3oPgsoKgot N3g Was applied in the earing phase.
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When growing spring triticale for sunflower, the average yield of the varieties
for two years of research was 3.48 t/ha against the background of mineral nutrition
PsoKeo. The gradual addition of nitrogen fertilizers increased the growth by 0.72 t/ha
on the background of N3oPeKeo and by 0.82 t/ha on the background of NzgPgoKgot+
N3o in the earing phase. The same trend was observed in all studied varieties.

At the same time, the share of the main factors of influence studied in the field
experiment - varieties, fertilizer doses and predecessors on the formation of the yield
of spring triticale varieties was different. The influence of the variety factor on the
grain yield of spring triticale varieties during all years of research was 13.5-19.2%,
the predecessor did not exceed 5.9-8.1%, and mineral fertilizers, primarily nitrogen
fertilizers, had the greatest influence on the formation of the grain yield of spring
triticale varieties during all years of research. In 2019, the share of the influence of
this factor was 67.3%, respectively, in 2020 - 60.6%.

On average, for two years of research, the share of the variety factor did not
exceed 17.1%, respectively, the precursor - 7.6 and fertilizer 57.3%). Based on the
research, it should be noted that the greatest productivity potential was provided by
the Lebid variety, which, when sown after soybeans and using mineral fertilizers
N3oPeoKso When fertilizing during the earing phase, on average over two years of
research, formed a grain yield of more than 6.19 t/ha, respectively, and the lowest
variety Darkhliba - 5.08 t/ha.

Conclusions. Our work presents the results of experimental studies on the
theoretical substantiation of obtaining high productivity and quality of spring triticale
grain by optimizing the elements of crop cultivation technology:

1. The yield of spring triticale grain, when eliminating the influence of the
variety and mineral fertilizers, did not exceed 5.14 t/ha for sunflower, respectively,
for corn - 5.70 t/ha and for soybeans - 6.19 t/ha. However, the share of the
predecessor's influence did not exceed 7.6%.

2. The correlation and regression modeling of the productivity of the studied
varieties revealed a high level of influence on plant productivity of the background of
nitrogen nutrition and the predecessor. The greatest potential for productivity with a
grain yield of more than 6.19 t/ha was provided by the Lebid variety when nitrogen
fertilizers were applied at the rate of N3gPgoKgg + N3g in the earing phase of soybean.
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AHOTALIA
BIUIHB ITOMEPEJHHKIB HA ®OPMYBAHHA IHHBIIYAIbHOI
ITPOJIYKTHBHOCTI COPTIB TPHTHKAJIE IPOI'0

B aecpapnomy eupobrnuymei Yxpainu npoeione micye nocioaroms 03umi 3epHOBI KYabmypu,
ceped sAKUX HAUOLbWi NIowi Hanexcamov nuieHuyi o3umii. Boonouac uepes Ounamiumi 3miHU
KAimMamy U HecmitKi No20OHI YMOBU 6 OCIHHbO-3UMOBUL I PAHHbOBECHAHUL NEPiooU WOPOKY
BUHUKAE nompeba 6 nepecianmi 3HauHux niow, ozumunu. OOHI€IO 31 cMpPaAxo8ux Kyibmyp €
mpumuxane spe. 3a80AKU BUCOKIU NPOOYKMUBHOCMI MaA He8UOA2IUB0Cmi 00 YMO8 pocmy U
PO3BUMKY U020 GUPOWYBAHHS HA 3HAYHUX NAOWAX MOMCE CHPUAMU CYMMEGOMY 3POCMAHHIO
8UPOOHUYMEA NPOO0BOILYUO20 3ePHA.

B cyuacnux ymoseax pegopmysamHs acpapro2o ceKxmopy eKOHOMIKU YKpainu, a makoic
NOMENNIHHA KILIMAMY, 20CMpO 8UHUKIA HEOOXIOHICMb pO3POOKU A2POMEXHONOIUHUX NPULIOMIB, K
0 3abe3neyysanu epexmusHe SUKOPUCAHHS Ci803MIH 8 yinomy. OOHUM 3 MemoOi8 NiO8UWeHHs
eexmueHo20 8UKOPUCINAHHA OPHUX 3eMelb V' CYYACHUX YMOBAX 20CNO0APIOBAHHS € GUPOULYBAHHS
CIIbCLKO20CNO0APCLKUX KYAbMYP, AKI OpMYIOmMb MeHul 3ampammuy U KOHKYPEHMOCHPOMOICHY
npooykyiro. Hatiboinbwe yum eumozam eionogioae mpumuxane. Cywacui copmu, 30Kpemda
VKPAiHCbKOI cenekyii, 8IO3HAYAIOMbCA BUCOKUMU NOKA3HUKAMU (I3UYHUX eracmusocmel, d 3d
AKICMIO  3epHa U MeXHONOIYHUMU 6AACTMUBOCINAMU OOPOUIHA He NOCMYNAIOMbC, d 3a 0esIKUMU
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O3HaKamu U nepesaxdcaromsv NueHuyi X1iO0NeKapcoKux Kuacig. 3a0AKU YbOMY Mpumukaie spe
MOJICHA BUPOWYBAMU SIK OCHOBHY NPOO0BOLYY Kyabmypy. o menepiunbo2o 4acy po3pooneHo
bazamo MmexHON0STUHUX NPUTIOMIB, AKI 3a0e3neuyioms OMpUMAHHA OOCMAMHbO BUCOKUX YPOICATE
3epHa 0anoi KyIbmypu 5K 6 YMOBAX 3POULY8AHO20, MAK I Henoiuenoeo zemiepoocmea. Ilpome
MEXHON02IA SUPOWYBAHHS MPUMUKALe, 8 YMOBAX 3MIHU KIIMAmy, 3aIUANAcs HeOOCMAamHbO
po3pobrenoro ma eusuenoro. 30Kpemda, He BUHAYEHO MAKI BAXNCIUBL eleMeHMU MEXHON02ll SK:
copmu mpumukaie, nonepeoOHuKy ma 003u MiHepaIbHuUxX 000puUs.

B cepeonvomy 3a 06a poxu 0ocniodxiceHb 6NIUE PIZHUX NONEPEOHUKI8 MAKON’C MA8 iCMOmHe
3HAYEeHHA NpU BUPOWYEAHHi mpumuxane apoeo. Tax Haubinbuwul MiHepanbHi 000pUEA 3HAYHOI
MIpoI0 8NIUEANU HA POPMYBAHHI BPOICAIO 3ePHA COPMIE MPUMUKALe AP020, A came 30ibulysanu
ii, npome icmomnuu npupicm ypoowcatinocmi — 1,58 m/ea ompumano nuuie npu 6HeceHHi
N3oPsoKs0.+ N3o ¥ gpazy xonocinua. Tax, Hausuwyy ypodrcatiHicms 3epHa copmie mpumuxaie apoeo,
wWo eusyanucs, ompumano 6 Haubinew cnpuamaueomy 2019 poyi — 6,48 m/ea, ¢ 2020 poyi eona
cmanosuna 5,99 m/ea, wo menwe na 0,49 m/ea. Ypoocatimicmv copmy mpumuxraie sApoco
bopusimep 6 2019 p. 6yna naiisuworo i ckrana 6,48 m/ea, gionogiono, y 2020 p. eona 6yna 5,47
m/2a i 8 cepednbomy 3a 08a pOKU OOCTIONCEeHb He nepesuwyysana 5,97 m/ea.

Kniwowuoei cnoea: copm, mpumukane spe, azpoyeHo3, NONEPeOHUK, NpOOYKMUBHICD,
VPOdHCAHICMb.

Taon. 4. Jlim. 15.
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