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INFLUENCE OF ABIOTIC FACTORS

ON THE DEVELOPMENT OF MAIN DISEASES

OF WINTER WHEAT

IN THE CONDITIONS OF THE WESTERN FOREST-STEPPE

Winter wheat is the leading grain crop in Ukraine. Realization of potential
productivity of winter wheat is often limited to the development of phyto-diseases,
among which the most harmful in our area are septoria, powdery mildew, dark
brown spot, pyrenophorosis, rust and smut diseases. Creation of sustainable varieties
is the most effective, economically justified and perfect, from the point of view of
environmental protection, method of plant protection. Recently, against the
background of rising prices for fungicides, on the one hand, and the ecological crisis
of the biosphere on the other, the search for new effective sources of disease
resistance is of particular importance. Among the genetic resources of winter wheat
are genotypes that are resistant to several pathogens simultaneously and are of
particular value as sources of group resistance. Therefore, the aim of our research
was to study the influence of abiotic factors on the development of major diseases of
winter wheat in the Western Forest-Steppe.

The article presents the results of research on influence of abiotic factors
on the development of major diseases of winter wheat in the Western Forest-Steppe.
During 2017-2019, the most common diseases during the winter wheat growing
season were: powdery mildew, dark brown spot, pyrenophorosis. Over the years of
research, the following varieties have been noted: Oberih Myronivs'kyi, Mudrist’
odes’ka with resistance (score 6) to powdery mildew and dark brown spot. The
Vodohray bilotserkivs'kyy variety was susceptible (score 5) to these diseases.

It should be noted that the varieties: Vodohray bilotserkivs'kyy and Oberih
Myronivs'kyi showed resistance (score 6) to pyrenophorosis. Variety Mudrist’
odes’ka was susceptible to this disease (score 5).

In the conditions of the Western Forest-Steppe it is necessary to grow the
variety Oberih Myronivs'kyi, which has a high index of complex stability (ICS =
1.05). The appearance and development of powdery mildew and dark brown spots
on winter wheat, according to research, is facilitated by increased rainfall in May-
June, when the SCC reaches 1.3 and above.

© Bilovus H. Ya., 2022
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In the future, research in this direction will continue for a more detailed
study of this issue.

Keywords: winter wheat, powdery mildew, dark brown spot,
pyrenophorosis, variety, resistance index.

Binosyc I'. 51.

[actutyT cinecpkoro rocnogapcrsa Kapnarcekoro periony HAAH

BB adioTHyHux (pakTOpiB HA PO3BMTOK OCHOBHMX XBOPOO MIEHMI
03uMoi B ymoBax 3axignoro Jlicocremy

[Tmennns o3uma 3a cBoiM 3HaueHHSM 3aiiMae B YKpaiHi IpOBifHE Micue
cepel 3EpPHOBHMX KyJbTyp. Peamizaiiss TOTCHIIHHOT NPOXYKTHBHOCTI TMIICHHUII
03MMOi 4acTo 0OMEXY€EThCSI PO3BHTKOM (DiTO3aXBOPIOBAaHb, CEpel SIKMX HaHOLIbII
NIKIUIMBAMH B Hallii 30HI € CenTopio3, OOpOINHKCTa poca, TEMHO-Oypa
IUIMUCTICTD, MPeHO(OPO3, ipKacTi Ta CakKoBi XxBopoOu. CTBOpEHHS CTIMKHX
COPTiB — HaHOLIPI e(eKTHBHUH, €KOHOMIYHO OOIPYHTOBaHMH 1 NOCKOHAIWH, 3
TOYKM 30py OXOPOHH HAaBKOJMIIHBOIO CEpElOBHINA, METOJ 3aXHCTy pOCIHH.
OcranHiM YacoM Ha (OHI MOJOpOK4YaHHS (YHTIIMIHHUX MpenapariB, 3 OIHOTO
00Ky, Ta eKOJIOTiYHOI Kpu3u Oiocepu 3 Apyroro, ocoOIMBOTO 3HA4YCHHS HaOyBae
NOIIYK HOBHX e(EKTHBHUX JDKepeNl CTIHKocTi 10 XBopoO. Cepen TIeHETHYHHX
pecypciB MIIEHHUI 03UMOI € TeHOTHIH, IO XapaKTepH3YIOTHCS CTIHKICTIO NMPOTH
KIBKOX 30yJHUKIB OZHOYACHO 1 MAlOTh OCOOJHMBY LIHHICTB SIK JyKepesa IPyIHoBOT
cTiiikocTi. ToMy METOI HamIMX OOCTIIKEHb OYyJO BUBYMTH BIUIMB a010THYHHX
(hakTOpiB Ha PO3BUTOK OCHOBHHUX XBOPOO MIICHUI O3MMOI B yMOBax 3aXiJHOTO
Jlicocremy.

HaBeneno pe3ynbpraTe OOCHIKEHb 3 BHBUYCHHS BIUTUBY aO0iOTHYHHX
YMHHUKIB HAa PO3BUTOK OCHOBHHMX XBOpPOO IIIEHHUINI 03MMOi B YMOBax 3axiJHOTO
Jlicocteny. Bnpomosx 2017—2019 pp. HaiOLIbII NOIIMPEHUMH XBOPOOAMH Mij Yac
Bereranii MIIeHUNi o3uMol Oyiu: OOpOIIHKCTA poca, TEeMHO-Oypa IUIIMUCTICTb,
nipeHodopo3. 3a poku pociijkeHb Bina3HaueHo copTu: OOepir MupoHiBCBKHIA,
Mynpicte omeckka 3i cTifikicTio (6am 6) mo OOpOMIHMCTOI poch Ta TeMHO-Oypoi
wimuctocti. Copt Bomorpait GimouepkiBebkuit OyB cripuifHATIHBAM (Oanm 5) mo
ypaXeHH [IUMH 3aXBOPIOBAHHAMHU.

Crnin Bim3HauwTH, 1O copTd Bomorpaii OimonepkiBcekuii Ta O6epir
MHUpPOHIBCHKHIA TPOSIBUIM CTIHKICTh (0ay 6) 1o ypaxkeHHs mipeHodopo3om. Copt
MynpicTb ofecbka OyB CIIPUITHATIMBUM J0 LLOTO 3aXBOPIOBaHHS (6ai 5).

BcranoBineHo, 1o B ymoBax 3aximHoro Jlicoctemy moTpiOHO BHpOIyBaTH
copt O6epir MUpOHIBCBKHIA, U1 IKOTO XapaKTepHO MOETHAHHS BHCOKOTO iHACKCY
komriekcHoi criiikocti (IKC=1,05) 3 iHAMBiqyaIbHOKO CTIHKICTIO 1O OOpPOIIHUCTOT
pocH, TeMHO-0ypoi IUIIMUCTOCTI Ta TipeHo(opo3y.

TlosiBi Ta po3BUTKY OOpPOITHHCTOI POCH Ta TEMHO-OYpoOi IUIAMHUCTOCTI Ha
TMIIICHAIII O3UMIiH 32 pe3ybTaTaMy JOCTIIKEHb CIPHUSE MiIBUIIECHA KUTBKICTh OTa/IiB
y TpaBHi — uepBHi, konu ['TK nocsrae 1,3 i Buie.

KnrouoBi cjoBa: mieHuns o3uMa, OOpOIIHHCTAa poca, TeMHO-Oypa
IUSIMUCTICTB, ipeHo(OPO3, COPT, iHIEKC CTIHKOCTI.
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Introduction. Increasing the quantity and quality of crop production
is the main task of the agricultural complex. The main strategic agricultural
crop of Ukraine is winter wheat, which occupies up to 6.5 million hectares
of cultivated land, which is 40 % of the total grain area [2, 26, 27].

The cultivation of grain crops is complicated by a number of factors,
one of the first of which is the deterioration of the phytosanitary condition
of crops [4, 24, 25].

In Ukraine, the annual shortfall of the winter wheat harvest due to
the negative effect of pathogens and pests is 12-14 %. Diseases affect
wheat throughout the growing season [13, 14, 16].

Modern agroecosystems are characterized by a significant
anthropogenic load, which causes an imbalance in agrocenoses, provokes an
increase in the number of phytophages, the spread of harmful phytobiota,
pests and pathogens, and destabilization of the phytosanitary situation in
general [18, 22, 26].

The world market's need for ecologically clean agricultural products
leads to a tendency to reduce the use of chemical plant protection agents
against pathogenic organisms. An alternative to the use of pesticides is
genetic protection, the cultivation of resistant varieties and hybrids [5, 6,
11].

The development of diseases of winter wheat plants varies from year
to year. There are periods of epiphytotia and, conversely, years of weak
development or even the absence of one or another disease. The reasons for
the mass development of phytopathogens should be sought in the presence
of favorable conditions [3, 8, 9].

The influence of abiotic factors is usually manifested in several
directions. First of all, they affect the development of phytopathogens, that
is, the speed of disease manifestation, survival, aggressiveness, number and
viability. Plants also grow and develop under the influence of a complex
complex of environmental factors simultaneously acting on them [10, 15,
34]. Depending on these factors, the resistance and endurance of plants to
diseases during the growing season is formed, and they also affect the
intensity of the pathogenic process itself. The elements of the external
environment act in a complex manner on the growth, development and
degree of damage by pathogens and plant yield. And even a temporary
change in one meteorological parameter leads to the variability of others.
Thus, according to the estimates of many scientists, the degree of influence
of hydrothermal factors on the size of the crop and its quality ranges from
3010 60 % [7, 8, 12].

10
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Abiotic factors play a major role both in the occurrence of the
disease itself and in its development. It should be noted that they can
directly affect both the pathogen, stimulating or suppressing its
development, and the host plant, increasing its susceptibility or resistance.
They are the most common for all organisms of ecosystems and their
actions do not depend on the density of populations of organisms [29, 30,
32].

Researchers [25, 29, 31] established that air humidity is of great
importance for the dispersion, germination of spores and penetration of the
pathogen into the tissue, and the air temperature affects the speed of
development of the infectious process.

According to the well-known phytopathologists M. M. Kyryk,
H. M. Kovalyshyn, V. V. Bazalii, and S. V. Retman [10, 23, 25], the
harmfulness of leaf spots directly depends on climatic conditions. They note
that the timing of the appearance of dark brown spots on the leaves depends
on the average air temperature and the amount of precipitation in May.

Therefore, the goal of our research was to study the influence of
abiotic factors on the development of the main diseases of winter wheat in
the conditions of the Western Forest-Steppe.

Materials and methods. The research was conducted in 2017-2019
at the Institute of Agriculture of the Carpathian Region of the National
Academy of Sciences. The object of the research was 3 varieties of winter
wheat, of different institutions-originators, included in the Register of plant
varieties suitable for distribution in Ukraine. The soil of the experimental
plots was gray forestal surface-gleyed light-loamy, which was characterized
by the following indicators: humus content (according to Tiurin) — 1.9 %,
pH of salt extract (potentiometric method) — 4.8, hydrolytic acidity
(according to Kappen-Gilkovits) — 2.91 mg eq./100 g of soil, the content of
mobile phosphorus and potassium (according to Kirsanov) — 98 and 85 mg
per 1 kg of soil, alkaline hydrolyzed nitrogen (according to Kornfield) —
87 mg per 1 kg of soil. The technology of growing winter wheat seeds
included: pre-sowing treatment of seeds with vitavax 200 FF, 34 % v.s.k.
(3.0 I/t), application of mineral fertilizers at the rate of N3oPgoKgo during
sowing and gradual application of N3 nitrogen in the IV and VII stages of
organogenesis, chemical protection against weeds: herbicides — grodil maxi,
37.5 % o.d. (0.09-0.11 I/ha) + zenkor liquid, 60 % k.s. (0.1-0.4 I/ha). The
seed sowing rate — 5.5 million germinated seeds/ha.

According to the method [21], phenological observations of the
growth and development of winter wheat plants were carried out. The
development of diseases was determined according to 9-point scales in the
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phase of emergence into the tube, earing and milk ripeness according to
generally accepted methods [19, 20]. The index of stability and complex
stability was calculated according to the methodology of P. P. Litun et al.
[1, 28].

Under the condition of describing the weather conditions for 2017—
2019, we used the data of the Lviv hydrogeological improvement station,
the observation point — village Obroshyne. To determine the influence of
climatic factors, in particular, the amount of precipitation and temperature,
on the development of diseases, the hydrothermal coefficient — GTK was
used in the period April-July [17]. During the evaluation of the agroclimatic
resources of this territory, it was taken into account that GTK within 1.0—
1.5 characterizes optimal moisture, greater than 1.5 — excessive, less than
1.0 — unstable, less than 0.5 — weak.

Results and discussion. With the beginning of the growing season
in April in 2017, precipitation fell by 16.1 mm less than the long-term
average. The temperature in April exceeded the long-term average by 1.1
°C and equaled 8.5 °C, in May it increased by 0.9 °C.

In the third decade of May, the amount of precipitation was 22 mm
higher than the long-term average (Fig. 1).
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Fig. 1. The amount of precipitation for April — July in relation to
average multi-year data (2017-2019)
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In June, only 22.2 mm of precipitation fell, which is 24 % of the
long-term average, and in July — 57.2 mm, or 56 %. The air temperature in
June was 1.9 °C higher than the long-term average. The average monthly
temperature in July was 18.5 °C, which is 1 °C higher than the long-term
average.

According to HTC calculations (Fig. 2), in general, the entire
period from April to July in 2017 was quite wet. Such weather conditions
significantly influenced the development of pathogens of fungal diseases.
Thus, in 2017, the development of powdery mildew, depending on the
variety, was in the range of 3.5-22.5 %, dark brown spotting — 2.5-20.0 %,
pyrenophorosis — 5.0-22.0 % with hydrothermal coefficient (GTK) on
average for the growing season (May — July) 2.0; 0.4; 1.0 respectively.

4
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1,5
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0
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R

2017 2018
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Bapril Bmay Mjune HEjuly # for the entire period

Fig. 2. GTK according to average monthly data for the period
2017-2019 (April — July)

In the third decade of May, the weather was favorable for the
development of such diseases as dark brown spotting, powdery mildew.

In 2018, April was characterized by very warm and moderately
dry weather (the air temperature was 6.3 °C higher, and the amount of
precipitation was 29.4 mm less than the long-term average). In May, the air

13
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temperature was 4 °C higher, and the amount of precipitation was 16 mm
less than the long-term average (Figs. 1, 3).

Perennials
8july
v 2019 Hjune
S
2018 Emay
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2017 apr

0 5 10 15 20 25

Air temperature,°C

Fig. 3. Air temperature for April — July in relation to the long-term
indicator (2017-2019)

June was characterized by wet and warm weather (60.5 mm more
precipitation fell, and the air temperature was 2 °C higher than the long-
term average. In July, the air temperature was 1.7 °C higher, and the amount
of precipitation was 14 mm higher than The development of powdery
mildew in 2017, depending on the studied variety, was: 3.5-22.5 %, dark
brown spotting — 2.5-20.0 %, pyrenophorosis — 5.0-29.0 %.

In 2018, a more intensive development of diseases was noted,
which was facilitated by an excess level of moisture in June — July. The
hydrothermal coefficient (HTC) during the growing season (April — July)
was 0.52; 1.3; 2.8; 1.9.

Such weather conditions negatively affected the growth of winter
wheat, but contributed to the development of phytopathogens. Depending
on the variety, the development of powdery mildew in 2018 was: 1.0-
20.5%, dark brown spotting — 1.5-20.5 %, pyrenophorosis — 1.0-19.0 %.

April in 2019 was characterized by warm and dry weather (the air
temperature was 2.6 °C higher, and the amount of precipitation was

14
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18.2 mm less than the long-term average). The air temperature in May was
0.3 °C higher, and the amount of precipitation was 64.6 mm higher than the
long-term average (see Figs. 1, 2).

In the summer, the weather conditions differed among themselves.
June was characterized by warm and relatively dry weather (the air
temperature was 4.9 °C higher, precipitation was 39.9 mm less than the
long-term average). In July, the air temperature was 0.8 °C higher, and the
amount of precipitation was 20.8 mm less than the long-term average.

The hydrothermal coefficient (HTC) for April was 1.1; May — 3.6;
June — 0.83, July — 1.43.

In 2019, depending on the variety, the development of powdery
mildew on the surveyed winter wheat crops was in the range of 2.5-27.5 %,
dark brown spotting — 1.5-28.5 %, pyrenophorosis — 1.5-22,0 %.

Therefore, the weather conditions of 2017—2019 contributed to the
development of pathogens due to optimal and excessive humidification and
the corresponding air temperature.

The most common diseases of winter wheat that were discovered
during 2017-2019 years of research were: powdery mildew (Erysiphe
graminis f. sp. tritici), dark brown leaf spot (Drechslera tritici-repentis Ito),
pyrenophorosis (Pyrenophora tririci-repentis).

To determine the resistance of winter wheat varieties to the
pathogens of powdery mildew, dark brown spotting, and pyrenophorosis,
immunological evaluations were carried out with the translation of the
degree of disease damage into indicators of distance from the average value
(resistance indices) for all studied varieties.

It was established that the highest index of resistance (1=1.05) to
the pathogens of powdery mildew (Erysiphe graminis f. sp. tritici) and dark
brown spot (Drechslera tritici-repentis 1to) of the varieties: Oberih
Myronivskyi, Mudrist Odeska, and to the pyrenophorosis pathogen
(Pyrenophora tririci-repentis) — Vodohray bilotserkivskyi, Oberih
Myronivskyi (table).

The level of resistance of winter wheat to pathogens of major
diseases was assessed according to the index of complex resistance (ICS).
The highest indicators of complex resistance to the causative agents of the
two diseases were noted in the variety Oberih Myronivskyi (ICS=1.05).
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Assessment of the resistance of winter wheat varieties to major
diseases, 2017-2019

Score of resistan- | Resistance index,
ce to pathogens I
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n o D n o [ [
212|812 12 |8 |2
L a) a L a) a RS
Vodohray
bilotserkivskyi (St) 5 5 6 ,088]088)105|094
Oberih Myronivskyi 6 1,05 | 1,05| 1,05 | 1,05
Mudrist Odeska 6 6 5 1,05 |1,05| 0,88 | 0,99
X* 57 57 57 099 099 099 099
min** 5 5 5 088 088 088 094
max*** 6 6 6 1,05 105 105 1,05
R#*x* 1 1 1 017 017 017 011

Note: x* — average, min** — minimum value, max*** — maximum value, R**** — range
of variation (max-min).

Conclusions. In the conditions of the Western Forest-Steppe of
Ukraine, during the years of research (2017-2019), the differentiation of
winter wheat varieties in terms of resistance to major diseases was revealed.
According to the results of our research, the appearance and development of
powdery mildew and dark brown spotting on winter wheat is facilitated by
an increased amount of precipitation in May-June, when the HTC reaches
1.3 and above.

It was established that the highest index of resistance to the
causative agent of powdery mildew (Erysiphe graminis f. sp. tritici) and
dark brown spot (Drechslera tritici-repentis Ito) was noted in the varieties:
Oberih  Myronivskyi, Mudrist Odeska, and to the causative agent of
pyrnenophorosis (Pyrenophora tririci- repentis) — Vodohray bilotserkivskyi,
Oberih Myronivskyi. It was found that the most valuable variety is Oberih
Myronivskyi, which is characterized by a combination of a high index of
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complex resistance (ICS=1.05) with

individual resistance to powdery

mildew, dark brown spotting and pyrenophorosis.
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EFFICIENCY OF GROWING
BASIC SEEDS OF SOFT WINTER WHEAT
UNDER VARIOUS AGROTECHNOLOGICAL MEASURES

Increasing the level of crops and gross yields of agricultural crops, the main
share of which is cereals, in particular winter wheat, which fully uses the natural
resource potential of the country's regions, is the main priority for agricultural
science. The expansion of the production of grain crops seeds as an effective and
environmentally friendly mean of intensifying agricultural production encourages
the development of market relations in Ukraine. This is a strategically promising
direction for the development of both the agro-industrial complex and the economy
as a whole, orienting them to leading positions in the global hierarchy of high-tech
countries. Seeds are an important innovative and investment highly competitive
product intended for sale in the domestic and world markets. It harmonizes the
relationship between producers and consumers through scientific research on seed
needs, ensuring that the range and production volumes meet existing needs,
constantly improving the variety of structure and technologies, activating
entrepreneurship, using marketing, and the latest achievements of economic opinion.

The article presents the results of studies on the effect of varieties, mineral
fertilizers and microfertilizers on the efficiency of growing basic seeds of soft winter
wheat, conducted at the Institute of Agriculture of the Carpathian Region of the
National Academy of Agrarian Sciences of Ukraine in 2019-2021 on the influence
of the variety, mineral fertilizers and microfertilizers on the efficiency of growing
basic seeds of soft winter wheat. It was established that on the low-fertility soils of
the Western Forest-Steppe zone the highest profitability (137.1-144.6 %) of elite
seed production was obtained from the introduction of highly productive varieties
included in the State Register of plant varieties suitable for distribution in Ukraine of
the forest-steppe ecological type: MIP Vyshyvanka (originator — Myronov Institute
of wheat, named after V. M. Remeslo of the National Academy of Sciences), Kvitka
poliv (Bilotserkivska DSDS of the Institute of Bioenergy Crops and Sugar Beet of
the National Academy of Sciences of Ukraine), Spivanka Poliska (National
Scientific Center "Institute of Agriculture of the National Academy of Sciences of
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Ukraine™) and the optimal system of plant nutrition, including the rate of mineral
fertilizers N220PaoK160S28 application and plant nutrition with microfertilizers: oracul
multicomplex and yaraVita Gramitrel (1.5 1/ha each) in phases BBCH 13 (three
leaves), BBCH 32-37 (the second node — the last flag leaf).

The highest level of profitability in the production of seeds of winter wheat
was provided by: varieties of the forest-steppe ecotype — MIP Vyshyvanka
(originator — Myronov Institute of wheat, named after V. M. Remeslo of the
National Academy of Sciences), Kvitka poliv (Bilotserkivska DSDS of the Institute
of Bioenergy Crops and Sugar Beet of the NAAS of Ukraine), Spivanka Poliska
(National Scientific Center "Institute of Agriculture of the NAAS of Ukraine") —
respectively 144.6 %, 137.6 and 137.1 %, the rate of application of mineral
fertilizers N220P9oK160S28 and the application in the phase BBCH 29-31 (end of
tillering — first node) of microfertilizers — 175.1 % (oracul multicomplex) and
176.0 % — yaraVita Gramitrel.

Keywords: wheat, variety, seeds, mineral fertilizers, microfertilizers, yield,
profitability.

Bogomyk I. C., Bosomyk O. II., Kouumk I'. C., I'muBa B. B,
Bopo6iiosa 1O. B., I'epemiko I'. C., Cxyuyax O. M.

IacTuTyT cinmbebkoro rocrnonapersa Kaprnarcekoro periony HAAH

EdexTuBHicTh BHpOIyBaHHsA 0a30BOr0 HACIiHHA NIIeHMIi M’AKOL
03UMOi 32 Pi3HUX arPOTEXHOJIOTiYHUX 3aX01iB

IlinBumieHHsT piBHSA BpOXKAar0 Ta BaJOBHUX 300piB CLTBCHKOTOCHOAAPCHKUX
KyJIBTyp, OCHOBHY YaCTKy SIKHX CTAHOBJIATH 3€PHOBI, 30KpeMa MIIECHHII 03UMa, SIKa
y TIOBHOMY 00Cs131 BUKOPHCTOBY€E TPUPOTHOPECYPCHUI MOTEHIIAN PaiiOHIB KpaiHH,
€ TOJIOBHHM 3aBJIaHHSM JUIS arpapHOi Hayku. PO3IMIMpeHHs MO MOCiBiB 3epHOBHX
KyJbTYp SK €(QEKTHBHOTO Ta CKOJOTiYHO Oe3nmeyHoro 3acoly iHTeHcubikarrii
CLITLCHKOTOCTIOJAPCHKOT0 BUPOOHUIITBA 3yMOBIIIOE€ PO3BUTOK PUHKOBHX BiTHOCHH B
Vkpaini. Ile € crpareriyHo NEpCHEKTHBHUM  HAmpsIMOM — PO3BHUTKY  SIK
arporpoMHUCIIOBOTO KOMIUIEKCY, TaK i €KOHOMIKM B IJIOMY, OpIEHTYIOUHM iX Ha
MPOBiJHI TO3WLII B CBITOBil iepapXii BHCOKOTEXHONOTIYHHMX KpaiH. HaciHHs
BHCTYNIA€  BAXJIMBUM  IHHOBAIIHHO-IHBECTHLIHHIM  BHUCOKOKOHKYPEHTHHM
TIPOYKTOM, MPU3HAYEHUM JUISl TPOAAKY Ha BHYTPIIIHHOMY Ta CBITOBOMY pHHKAX,
TapMOHI3y€ B3a€MO3B’SI30K MK BHUPOOHMKAMH 1 CHOXHMBa4aMU dYepe3 HayKOBi
JIOCTIKEHHS, 3a0€3MeUeHHs BiIIOBIIHOCTI aCOPTUMEHTY Ta 00CATiB BUPOOHHUIITBA
HAsBHUM 3allnTaM, MOCTiHHE BIOCKOHAJICHHS COPTOBOI CTPYKTYpPM i TEXHOJIOTIH,
aKTUBI3aLiI0 MiANPHEMHUITBA, BUKOPHCTAHHS MapKETHHIY Ta HOBITHIX 3100yTKiB
€KOHOMIYHO{ JlyMKH.

[IpencrapieHo  pe3ynbTaTd  AOCHIIKEHb, MPOBEACHHMX B  [HCTUTYTI
cinecpkoro rocmomapetBa Kapmatcekoro periony HAAH y 2019-2021 pp., 3
BIUIMBY COPTY, MiHEpaTbHUX JOOpPHB Ta MIKPOJIOOpHB Ha e(EeKTHBHICTh
BHpOIIyBaHHS 0a30BOTO HACIHHS IIIEHMII M’SIKOi 03uMoi. Bcranosneno, mo Ha
HU3BKOPOIOUMX IPyHTaX 30HU 3axigHoro Jlicocremy HaiiBHIy peHTaOeIbHICTH
(137,1-144,6 %) BupoOllyBaHHS HACIHHSA €JNITH OTPUMAHO BiJ BIPOBA/KCHHS B
CLTbCBKOTOCTIONAPChKE BHUPOOHHUIITBO BHCOKONPOAYKTHBHUX COPTiB, BHECEHHX [0

22



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

Jlep>kaBHOTO peecTpy COPTIB POCIMH, NMPUAATHUX U TMOIIUPEHHA B YKpaiHi,
micocrenoBoro  exosoriuHoro  Ttumy: MIIl  BummBanka (opuriHatop —
MuponiBcekuil iHCTHTYT mimeHuii imeHi B. M. Pemecna HAAH), KgsiTka momnis
(binonepkiscrka JJCAC InCTHTYTY OlO€HEPTETHYHHX KyJIbTYp i IIyKPOBUX OYpsKiB
HAAH), CniBanka Ilomiceka (HamionamsHmit HaykoBmit neHtp «lHCTHTYT
3emsrepooctBa HAAH») Ta onTHManbHOI CHCTEMU JKUBIICHHS POCIIHH, SIKa BKIIFOUA€E
HOpMY BHeceHHs MiHepabHIX 100puB N220P90K160S28 1 mo3akopeHeBe MiIKUBICHHS
pOCIMH MIKpOJOOpUBAMHU: OpaKysl MyJbTUKOMIUIEKC 1 sipaBita ['pamitpen (mo
1,5 n/ra) y ¢pasu BBCH 13 (tpu nuctku), BBCH 32-37 (npyruii By30a — ocTaHHil
MPanopLEBUil JUCTOK).

HaiiBunmii piBeHb peHTa0eIbHOCTI BUPOOHHULITBA HACIHHS IMIIEHHUII O3UMOL
3abe3neyrii: coptH JiicocternoBoro exotuny — MIIT BummBanka (opuriHatop —
MupoHniBcekuii iHCTHTYT mmenuni imeHi B. M. Pemecna HAAH), Ksitka mosmis
(binonepkicrka JJCAC IHCTUTYTY GlOCHEPTeTHYHHX KyIbTYp i I[yKPOBUX OYpSsKiB
HAAH), CniBanka Ilomiceka (HaumionamsHmit HaykoBuit neHtp «lHCTHTYT
3emiepobctea HAAH») — Bigmoriguo 144,6 %, 137,6 i 137,1 %, HOpMa BHECCHHS
MiHepanbHuXx 106puB N220PooK160S28 — 161,7 % Ta mozakopeHeBe BHECEHHS B (asi
BBCH 29-31 (kiHenp KyIiHHSA — Iepmuii By3o1) Mikpogobpus — 175,1 % (opakyn
MyJIbTHKOMILIEKC) Ta 176,0 % — sipaBirta I'pamitpen.

KuawouoBi cjoBa: mimeHuns, copT, HaciHHS, MiHepalbHI O00pHUBa,
MIKpoJ00pHBa, BPOXKAHHICTh, pEHTA0EIBHICTb.

Introduction. In the context of the national economy development,
effective seed production is a strategic issue. The industry that realizes the
genetic potential of the formed varietal plant resources of the state is the
guarantee of the further growth of agricultural production. It is her task to
produce competitive seed products that would meet the consumer's
purchasing power on the domestic and foreign markets and would be
profitable for the producer [1, 11, 12].

The efforts of a number of countries are focused on providing
domestic needs for seeds, planting material and increasing exports, in
particular: Germany with a share of 44.4 % of world sales, the USA —
24.8 %, China — 12.0 %, France — 8.3 %, the Netherlands — 4.3 % [31, 32].

The largest producer of seeds in Ukraine is the National Academy of
Agrarian Sciences. 550 varieties and 87 hybrids are cultivated in 46
scientific institutions and 135 research farms. Annually, more than
5,000 tons of additional basic seeds of primary links, 60,000 tons of basic
seeds, 1,100 tons of parental forms of hybrids of corn, sunflower, sugar
beet, sorghum, 70-80 tons of vegetable seeds and more than 100 tons of
melon crops, 20,000 tons of basic potato seeds, 1.5 million pieces of
seedlings of fruit crops, 1.5 million pieces of grape seedlings, as well as
seeds and seedlings of other crops [15].
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Up to 2.5-3.0 million tons of high-quality seeds of various types of
grain crops are produced annually, of which 1.5-1.8 million tons are winter
grains and 1.0-1.2 million tons of spring grains, of which 60 % of domestic
selection [4].

The high level of improvement in the creation of high-yielding
varieties of agricultural crops by domestic breeding institutions and the
production of a sufficient number of seeds are convincing factors of the
overestimation of the real productivity of foreign varieties and their seed
material. The importance of the variety also increases under the condition of
effective use of those that have passed the state test, entered in the "State
Register of Plant Varieties Suitable for Distribution in Ukraine™ and
recommended by scientific institutions for distribution in the appropriate
soil and climate zone [14, 17, 19, 22].

Variety replacement and variety renewal play an increasingly
important role. The production of seeds at the expense of a new variety is
economically profitable, under the conditions of a scientifically based
cultivation technology that takes into account natural factors and elements
of varietal agrotechnics. The greatest value comes from those varieties that
respond positively to intensive technology, are able to pay back the spent
energy costs and meet the social demand of the producer [16, 24, 30].

The significance of a single factor or agricultural technology of
cultivation in the final share of the crop is quite difficult to single out and
evaluate, however, a number of scientists estimate the influence of the
variety and seeds at 25-35 %, while 10 % is allocated to the natural fertility
of the soil, 15 % to weather factors, 10 % to soil cultivation, and fertilizers —
25, plant protection — 15 % [3, 18, 20, 26].

In the conditions of the market economy development, there is an
increased demand of agricultural producers for the seeds of grain crops,
which, being a product of scientific and technical progress, increases the
efficiency of grain production, strengthens the competitiveness of business
entities and is one of the determining factors in increasing the supply of
commercial grain [5-8, 10].

The cost of seeds depends on the productivity of the variety and the
technology of crop cultivation, which determine the economic evaluation
and justify the wide implementation of the proposed agricultural measures
at the final stage of scientific research [2, 9, 13, 21, 33].

The purpose of our research was to establish the economic efficiency
of growing basic seeds of winter soft wheat varieties depending on the
variety and the system of main and additional nutrition of plants in the
Western Forest-Steppe zone.
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Materials and methods. The research was conducted in the crop
rotation of the Department of Seed Production and Seed Science of the
Institute of Agriculture of the Carpathian Region of the National Academy
of Sciences during 2019-2021.

The total area of the sown plot — 65 m?, the accounting area — 50 m?.
Placement of options is systematic, repetition is three times.

Agricultural technology for growing soft winter wheat is generally
accepted for culture in this zone. The predecessor is winter rapeseed. Seed
sowing rates are 5.5 million seeds/ha. Sowing dates 25.09-15.10. Seeds’
protection: poisoner — Vitavax 200 FF, 34 % v. s. k. (3.0 I/t); plants’
protection: herbicides — Roundup, 48 % v.r. (4.0 I/ha) (2-3 weeks before
plowing); Granstar, 75 % v.r. (0.025 g/ha); fungicide — Falcon Dow, k.e.
(0.6 I/ha). The total area of the sown plot — 60 m?, the accounting area —
50 m?. Repetition — three times.

The objects of research were soft winter wheat varieties included in
the "State Register of Plant Varieties Suitable for Distribution in Ukraine",
in particular: Trudivnytsia Myronivska (control), MIP Vyshyvanka
(Myroniv Institute of Wheat named after V. M. Remesla of the National
Academy of Sciences); Gratsila Bilotserkivska, Kvitka Poliv
(Bilotserkivska DSDS of the Institute of Bioenergy Crops and Sugar Beet of
the National Academy of Sciences); Vodohray, Spivanka Poliska (National
Research Center "Institute of Agriculture of the National Academy of
Sciences of Ukraine"), mineral fertilizer standards (NgoPs0KgS1,
N16sP70K120S21,  N220P9oKi60S28), microfertilizers (oracul multicomplex,
yaraVita Gramitrel).

Experiments were carried out according to the methodology of
V. O. Ushkarenko, R. A. Vozhegova (2020) [27], phenological observations
were determined by G. K. Fursov, D. I. Fursov, V. V. Sergeyeva (2004)
[28]; phytopathological evaluation — according to V. P. Omeliuta,
I. V. Hryhorovych, V. S. Chaban, and others. (1986) [23]; net productivity
of photosynthesis — by N. V. Peterson, T. O. Chernomyrdina,
E. K. Kuryliak (1993) [25]; economic efficiency — according to
V. I. Shorban (2017) [29].

Results and discussion. The dependence of soft winter wheat yield
on the soil and climatic conditions of cultivation in the Western Forest-
Steppe is greater than in other zones. The low natural fertility of soils, their
increased acidity, the washing regime, do not always give the opportunity to
obtain the expected results. Breeding work with wheat is not carried out in
the studied area, therefore grain producers purchase seed material of new
varieties from the originator institutions of the Central Forest-Steppe,
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Steppe. Under such conditions, varieties with high adaptability to local
(zonal) conditions, resistance to abiotic stresses and the ability to ensure
high and stable grain yield over the years are valuable.

In our experiments, the average yield of seeds by varieties varied
from 4.12 to 4.34 t/ha with a difference between them of 0.02-0.14 t/ha
(Table 1). The highest yield of seeds was formed by varieties in 2019 —
4.12-4.30 t/ha. The range of variation (R) by varieties was 0.02-0.60 t/ha,
by years — 0.18-0.44 t/ha.

The phenotypic difference in seed yield was insignificant (0.24—
0.31). The most stable to the influence of abiotic and biotic factors of the
environment were the following cultivars: Grazia bilotserkivska (o = 0.10),
Spivanka Poliska (o = 0.15), Kvitka poliv (¢ = 0.16). Slight variability of
seed yield, under the influence of environmental conditions, was recorded in
the Grazia bilotserkivska variety (V = 0.20%), a much wider range of
variation was observed in the Trudivnytsia myronivska variety (V = 6.2%).
The range of variability of the variety Trudivnytsia myroniska was the
highest (R = 0.60 t/ha), and Grazia bilotserkivska was the lowest (R =
0.02 t/ha). Based on the difference between the maximum and minimum
seed yield, we determined the resistance of varieties to stressful growing
conditions. A lower indicator was obtained in 2019 — R = 0.18 t/ha, which
indicates higher stability of varieties and a wider range of adaptability.

Significant differences of winter wheat varieties in response to the
soil and climatic conditions of the Western Forest-Steppe zone caused their
different seed productivity, which affected the indicators of the economic
efficiency of basic seed production. Depending on the productivity of the
variety, at the price of the basic seed — 12.0 thousand UAH/, the cost of
sold seeds was 49.4-52.4 thousand UAH (Table 2). The cultivation costs
amounted to 21.3 thousand UAH/ha, conditional net profit varied from
28.1 thousand UAH/t (Grazia bilotserkivska variety) to 30.8 thousand
UAH/t (MIP Vyshyvanka). The cost price of 1 ton of seeds was in the range
of 4.91-5.17 thousand UAH/t. The profitability of seed production of all
varieties was high, but the highest (144.6 %) was provided by the MIP
Vyshyvanka variety, and the lowest (131.9 %) by Grazia bilotserkivska.
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2. Economic assessment of the cultivation of soft winter wheat seeds
depending on the variety (2019-2021)

c| 1% Profitability
S&| & 5}
g | ST| © = 3
8 | B35 8| 85| B8
> 32 23] 8% &<
'6 - < S o] c < Y )
Variet s | g3l 2§ 23| 28 Lt
anety S| 2258 322 58 % 0
= o gl 22| 58| 53 control
¢ | B2 35 23| «8
wn o g © sl © _8 o=
< ol R o
o| O O
Trudivnytsia
myronivska
(control) 4,18 | 50.2 | 21.3 | 28.9 | 5.10 | 135.7 -
MIP Vyshyvanka| 4.34 | 52.1 | 21.3 | 30.8 | 491 | 1446 | 8.9
Grazia
bilotserkivska 412 | 494 | 21.3 | 28.1 | 517 | 1319 | -3.8
Kvitka poliv 422 | 506 | 21.3 | 29.3 | 5.05 | 1376 | 1.9
Vodohray 417 | 50.0 | 21.3 | 28.7 | 5.11 | 1347 | -1.0
Spivanka
Poliska 421 | 505 | 21.3 | 29.2 | 5.06 | 137.1 14

Note. Background of mineral fertilizers NigsP70K120S21. Cost of 1 ton of winter wheat
seeds in 2021 — UAH 12,000.

The use of mineral fertilizers in agriculture must meet the
requirements of modern agriculture, providing the needs of agricultural
crops in nutrients for crop formation and extended reproduction of soil
fertility. Today, grain producers prefer new complex fertilizers, but they do
not always get the expected results due to their high prices.

Over the years of research, the average seed yield of soft winter
wheat varieties varied from 1.58 — in the control to 4.95 t/ha — in the option
of applying mineral fertilizers in the norm N22oPgoK160S2s (Fig. 1).
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3. Economic assessment of winter soft wheat seeds cultivation
depending on the rates of mineral fertilizer application (2019-2021)

. o g Profitability
% [9+] % [+ g
= | gz| €| 85| Bz
Rate of 5| <] 8 E B E 5 <
. = o D put c — D
mineral = S2oc| 52| »2| °o +to
HH = c S = O =0T c C
fertilizers, > S8 *§ S| 85| €g| % cont-
d.r./ha 2 3| 52| 82| —=3 rol
L °© = S o| 2ol 55
w b7 o< T = [ l=1
o +— C = "J'-,
(@} 8 o
O
Control
(without
fertilizers) 158 | 19.0 | 10.2 8.8 6.5 86.3 -
NooPsoKgoS19 | 3.14 | 37.7 | 19.8 | 17.9 6.3 90.4 4.1
N16sP70K120S021| 4.12 | 49.4 | 21.3 | 28.1 5.2 1319 | 45.6
N220PooK160S28| 4.95 | 59.4 | 22.7 | 36.7 4.6 161.7 | 75.8

Note. The cost of 1 ton of winter wheat seeds in 2021 prices is UAH 12,000.

Table data indicate the high economic efficiency of using mineral
fertilizers in the production of winter wheat seeds. Depending on the
obtained yield, the cost of the basic seed sold increased from 19.000 UAH/t
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in the control (without fertilizers) to 59.400 UAH/t with the application of
mineral fertilizers — N22oPgoK160S2s. Under such options, the amount of
expenses increased from 10.2 to 22.7 thousand UAH/ha, and the cost price
decreased from 6.5 to 4.6 thousand UAH/t. The introduction of mineral
fertilizers ensured a higher conditional net profit by 17.9-36.7 thousand
UAH/ha and, accordingly, by 4.1-75.8 % profitability of basic seed
production.

The system of fertilizing winter wheat is built on the principles of
optimizing plant nutrition with the main macro- and microelements, due to
which it is possible to regulate the needs of plants during the growing
season.

The research data obtained confirmed that the increase in seed yield
of varieties varied significantly depending on foliar feeding of plants with
microfertilizers (Figs. 2, 3).

55 Oracul multicomplex (1.0 I/ha)

5,39
’ 5,36
54 531
53 J’ 5 24 52
5,07
51, os 499 5.06 r51
5 ~%.95" 519§
-l
496 Tlla078 502]
W Massll ["J| e - ||
4,7 - o
1 2 3
Trudivnytsia myronivska (control) = MIP Vysyvanka
I Grazia bilotserkivska ® Kvitka poliv
“\odohray ® Spivanka Poliska

Fig. 2. Seed yield of soft winter wheat varieties depending on the period
of foliar feeding of plants with microfertilizer oracul multicomplex
(1.0 I/ha) (2019-2021), t/ha

Note. The level of mineral nutrition iS NyPgeoKieSzs. 1 — control (without
microfertilizers); 2 — BBCH 13 (three leaves); 3 — BBCH 29-31 (end of tillering — first node);
4 — BBCH 32-37 (the second knot — the last flag leaf).

With the application of microfertilizers in the phase of BBCH 13
(three leaves), the increases were 0.10-0.14 t/ha, and the highest were for

30



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

foliar fertilization in the phase of BBCH 29-31 (end of tillering — first node)
—0.39-0.40 t/ha.

55 YaraVita Gramitrel (1.0 I/ha) 5, 4% 335 35
5!4 7 , 6
g M| 52
53 5 13 >t 53
5.2 | 5,36 j"
51 497 5,04 5, 34
’ 4, 96 5
5 5, 08 h 5, 16
49 (498 4, 98 B oo
28 Sies ||H
4,7 o
2
=Trudivnytsia myronivska (control) = MIP Vysyvanka
# Grazia bilotserkivska Kvitka poliv
'\/odohray = Spivanka Poliska

Fig. 3. Yield of seeds of soft winter wheat varieties depending on the
period of foliar feeding of plants with microfertilizer yaraVita

Gramitrel (1.0 I/ha) (2019-2021), t/ha

Note. The level of mineral nutrition is NyPooKieSzs. 1 — control (without
microfertilizers); 2 — BBCH 13 (three leaves); 3 — BBCH 29-31 (end of probing — first node);
4 — BBCH 32-37 (the second knot — the last flag leaf).

Economic calculations showed that according to the obtained highest
seed yield (5.34 t/ha) for the application of oracul seed microfertilizer at the
rate of 1.5 I/ha in phase 1 of the internode (BBCH 25-31), the cost of sold
elite seeds was 64.1 thousand UAH by the incurred costs of cultivation
23.3 thousand UAH (Table 4).

Conditionally net profit compared to the control (without
microfertilizers) was higher by 4.7 thousand UAH/ha, and the cost of 1 ton
was lower by 0.29 thousand UAH. The introduction of micro-fertilizer
oracul multicomplex in different development phases of soft winter wheat
ensured a higher profitability of seed production by 3.2-18.2 % compared
to the control.
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4. Economic evaluation of the cultivation of winter soft wheat seeds
depending on the use of microfertilizer oracul multicomplex by
development phases (2019-2021)

- Profitability
c o -
3] c - )
(2] 151 = k)
a 4 B cl|3S
< | € |2 |25|8Z
S |ls |[Ss|8%|5S
= | 8z[gE|5552
@ F | > k=]

Development phase g @ g 8 E 25| 2 ) Lio
= k=] c5|s8|= 9 0% |
= o) S S g~ 3 contro
2|2 |B |E2|ss
n o = B2

z |2 |58
S |0 ©

Control (without

microfertilizers) 4,95 594|230 36.1]|465| 156.9 -

BBCH 13 (three

leaves) 5.05 | 60.6 | 23.3 | 37.3 | 461 | 160.1 | 3.2

BBCH 29-31 (end of

tillering — first node) | 5.34 | 64.1 | 23.3 | 40.8 | 4.36 | 175.1 | 18.2

BBCH 32-37

(second node — last

flag leaf) 5.18 | 62.2 | 23.3 |1 38.9 | 450 | 167.0 | 10.1

Note. In 2021 prices, the cost of micro-fertilizer oracul multicomplex is
190.00 UAH/I.

Foliar application of microfertilizer yaraVita Gramitrel (1.5 I/ha) in
the phase of BBCH 13 (three leaves) ensured a higher cost of sold seeds by
1.7 thousand UAH/ha compared to the control (without microfertilizers), in
the phase of BBCH 25-31 (end of tillering — first node) — by 4.8 thousand
UAH/ha, and in BBCH 32-37 (second node — last flag leaf) by 2.8 thousand
UAH/ha (Table 5). When applied BBCH 29-31 (end of tillering — first
node), the cost price of a ton of elite compared to the control (without
microfertilizer) was lower — by 0.29 thousand UAH, and the level of
profitability was the highest — 176.0 %.
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5. Economic evaluation of the cultivation of winter soft wheat seeds

depending on the use of microfertilizer yaraVita Gramitrel in different

development phases (2019-2021)
[%2]

= Profitabilit
. §I Y- gg “5% rofitability
= a < 1 %] E = E a
= | =2| 82| Z<|53
Development 2| 82| §3| &€3|3s3
hase 2158 £2| 22|54 =10
p > 3 = S| ow3
= vo| 28| 58|=9 % | cont-
8 | 25| £E3| £3|8% rol
1> | og| 25|98
o
Control (without
microfertilizers) 496 | 595 | 230 | 36,5 | 464 |158.7| -
BBCH 13 (three
leaves) 510 | 61.2 | 233 | 379 | 457 [162.7] 4.0
BBCH 29-31 (end
of tillering — first
node) 536 | 643 | 23.3 | 41.0 | 435 |176.0] 17.3
BBCH 32-37
(second node — last
flag leaf) 525 | 63.0 | 23.3 | 39.7 | 444 1704|117

Note. In 2021 prices, the cost of yaraVita Gramitrel microfertilizer is UAH 218.00/1.

The average rate of profitability for both microfertilizers in the
control (without the application of microfertilizers) was the lowest —
158.7 % and increased by 6.6-17.8 % when they were applied in different
phases (Table 6). The efficiency of the microfertilizer yaraVita Gramitrel in
comparison to oracul multicomplex was slightly higher by 0.9-3.4 %.

Comparative efficiency of microfertilizers in terms of profitability of
basic seed production of soft winter wheat (2019-2021) in comparison, the
oracle multicomplex was slightly higher by 0.9-3.4 %.

6. Comparative efficiency of microfertilizers in terms of profitability of
basic seed production of soft winter wheat (2019-2021)

Culture OratI:\fIJ:crofertiIizer Averai](io Differences
development . araVita by micro-
pha%e multicomplex gramitrel % | cont- fgrtilizers
(control) rol
1 2 3 4 5 6
Control (without
microfertilizers) [156.9 | - [158.7 | - |157.8| - 1.8
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1 2 3 4 5 6
BBCH 13 (three
leaves) 160.1 | 3.2 [162.7 | 40 |164.4| 6.6 2.6
BBCH 29-31
(end of tillering —
first node) 175.1 |1 18.2 |176.0 | 17.3 |175.6 | 17.8 0.9
BBCH 32-37
(second node —
last flag leaf) 167.0 | 10.1 |170.4 | 11.7 |168.7 | 10.9 3.4

LSD o5 8.5 6.0

Conclusions

1. The level of efficiency of economic activity of seed enterprises is
largely determined by the profitability of seed production of grain crops.
Calculations of the economic efficiency of growing basic seeds of soft
winter wheat varieties using various elements of technology allow us to
state that the variety and quality seeds are the main factors in increasing the
profitability of any farm. In the Western Forest-Steppe zone of Ukraine, the
profitability of seed production for the cultivation of highly productive
ecologically plastic varieties of the forest-steppe ecotype — MIP
Vyshyvanka, Kvitka poliv, Spivanka poliska was: 144.6 %, 137.6 and
137.1 %.

2. Due to the application of mineral fertilizers, the conditional net
profit per hectare increased by 27.9 thousand UAH, and the cost of the elite
decreased by 1.9 thousand UAH/t. The highest profitability was provided by
the norm Na2PgoKie0S2s — 161.7 %, which is higher than the control
(without fertilizers) by 75.8 %.

3. Foliar application of microfertilizers (oracul multicomplex and
yaraVita Gramitrel at 1.5 I/ha each) in the phase of BBCH 29-31 (end of
tillering — first node) was the most cost-effective in both forms, providing a
12.2 % higher level of profitability compared with the introduction phase in
BBCH 13 (three leaves) and by 6.9 % in BBCH 32-37 (second node — last
flag leaf).
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DEPENDENCE OF RED CLOVER PRODUCTION PROCESSES
ON TECHNOLOGICAL ELEMENTS

One of the most promising agricultural crops is red clover, which can be
used as forage for farm animals and for energy purposes. In addition, this crop plays
an important agri-environmental role as it helps to improve soil fertility. The aim of
this work is to establish the dependence of the production processes of red clover, as
the main component of legume-grass agrophytocoenosis, on the use of lime,
inoculant, growth enhancers, and phosphorus-potassium fertilizer. The study was
conducted in the conditions of a stationary field experiment in the Western Forest-
Steppe of Ukraine. Determination of the main parameters of red clover crop
formation was carried out by theoretical calculations, which are based on the share
of red clover in legume-grass, which originated in 2011.

The highest share of red clover in legume-grass was noted in the second and
third years of use. The multiplicity of use had the greatest influence on the formation
of the assimilation surface of red clover. Three times cutting of grasses stipulated the
formation of up to 61 % of leaves. The highest percentage of leaves was recorded
when composite organo-mineral fertilizer on the background of phosphorus-
potassium fertilizer and liming was used. Liming also had a noticeable effect on the
increase in the proportion of red clover leaves. The usage of limestone fertilizers on
legume-grass increased the proportion of red clover leaves by 3—4 % in the first cut,
18-22 % in the second, and 5% in the third, and increased the net productivity
photosynthesis of red clover by 33 %. Inoculation of seeds with rhizobophyte on the
background of phosphorus-potassium fertilizer and double mowing of grasslands
provided the highest indicators of photosynthetic potential (31.8-
34.1 million m?/day/ha) of red clover. The reduction of the periods between cuts due
to three-time use reduced the photosynthetic potential of each cut, however, as a
whole during the growing season, this indicator slightly increased.

Therefore, to make fuller use of the potential of red clover when growing it
in a mixture in the meadow agrophytocoenosis, it is advisable to conduct liming of
the soil, apply phosphorus-potassium fertilizer and inoculation of seeds with
rhizobophyte, and cut the grass twice during the growing season.

Keywords: red clover, leaf mass, net productivity of photosynthesis,
photosynthetic potential.
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Hanaxuna I'. 5., Kozak H. 1., Cenpenpkuii B. M.

IactutyT cinecpkoro rocnogapcrsa Kapnarcekoro periony HAAH

3ajexHicTh  mpoayuiliHUX mpoueciB  KOHIOIIMHM  JIY4HOI  Bin
TeXHOJIOTiYHUX eJ1eMEeHTIB

OpHi€lo 13 MEPCIIeKTUBHUX CUTBCHKOTOCIONAPCHKAX KYJIBTYpP € KOHIOIIMHA
Jy4Ha, Ky MOXXHA BHKOPHCTOBYBATH SIK KOPM JUISl TBapHH, TaK 1 Ha €HEepreTHYHI
nini. BogHowac 1 KynbTypa Bifirpae BaKJIMBY arpoeKOJIOTIYHY POJIb, OCKITBKH
CHIpHsi€e TOKpAIIaHHIO POIIOYOCTI IPyHTY. Meroro wmie€i poOOTH € BCTaHOBUTH
3aJIeXKHICTh MPOAYLIMHUX MPOIECiB KOHIOUIMHYU JYYHOI SIK OCHOBHOT'O KOMIIOHEHTA
06000B0-37aKOBOTO  arpo()iTOLICHO3y BiA 3aCTOCYBaHHS BallHa, 1HOKYJISIHTA,
CTUMYIIAITOpPIB pocTy Ta (ocdopHo-KamiitHoro ynodpenus. ExcrnepuMeHTaIbHY
poOOTY BUKOHYBAJIM B yMOBaX CTAIliOHAPHOTO MOJIBOBOTO JOCIITY B 30HI 3aXiTHOTO
Jlicocteny VYkpainun. Bu3HaueHHS OCHOBHHX HapaMeTpiB ()OpMyBaHHS BpOXKAIO
KOHIOIINHY JIy9HOI IPOBEACHO HIIIXOM TEOPETHYHUX PO3PAXyHKIB, sIKi 0a3yIOThCS Ha
ii vactii y 6000B0O-311aKOBOMY TPaBOCTOT, 3aTy:keHOMY B 2011 p.

HaiiBummii  BiACOTOK  KOHIOIIMHM  JIy4HOI Yy  JOCTIIPKYBaHOMY
arpo(iToeHo31 Bif3HAYEHO y IPYyroMy Ta TPETbOMY pOKaX BHKOPHUCTAaHHA, a
HalOLTbIIMH BIUIMB Ha (OPMYyBaHHS acHMULALIIHOT MOBEpXHi Ii€i KyIbTypH Mania
KpaTHICTh ~ BHKOPHUCTaHHA. TpHpa3oBe CKOIIYBaHHA TpaB  OOyMOBIIIOBAJIO
¢opmyBanHs g0 61 % mmers. HaiiBumumii BimcoTok mHCTS 3adiKcoBaHO 3a
BHUKOPUCTaHHS KOMITO3UIIIHHOTO OpraHO-MiHepaJbHOro nobpuBa nobponii Ha ¢oni
(dhochopHo-KamiitHOro yI0OpeHHs Ta BamHyBaHHsA. Ha 30iMbICHHS YacTKH JIUCTS
KOHIOIIVHHU JIyYHOI IIOMITHHH BIUIMB MajiO TaKOX BallHYBaHHS. 3aCTOCYBaHHS
BaITHSAKOBUX J00pUB Ha 6000BO-371aKOBOMY TPABOCTOI CHPHSIIO 3POCTaHHIO IHOTO
nokasHuka Ha 3—4 % B mepmroMy ykoci, 18—22 % y npyromy i Ha 5 % y TpeTsoMy Ta
MIBUIIYBAJIO YUCTY TPOAYKTHBHICTH (POTOCHHTE3y KOHIOIIMHHU JTydHOi Ha 33 %.
IIpoBenenns iHOKymwmii HaciHHA puzoboditoMm Ha QoHI (PochopHO-KATIHHOTO
yAOOpeHHS Ta JBOPAa30BOTO CKOIIYBaHHA TPABOCTOIO 3a0e3ledyBalio HaWBHIII
TMOKa3HUKH (OTOCHHTeTHYHOro moTenmiany (31,8-34,1 mmu M%/noby/ra) miei
KyJIbTypH. 3MEHIIEHHsS TIepiofiB MK yKocaMH, OOYMOBIIEHE TpPUPA30BUM
BHUKOPUCTaHHSIM, 3MEHIIYBaJIO ()OTOCHHTETUYHHI MOTEHI{ia]l KOKHOTO YKOCY, TIPOTe
B I[IIOMY 3a BeTeTaIliiHUI Mepio 1 el MOKa3HUK HE3HAYHO 3piC.

OTxe, 1S TOBHIIOTO BUKOPHCTAHHS MOTEHIIATYy KOHIOUIMHU JIy4HO! MpU
BHUPOIIYBaHHI I y CyMimIi B Jy9HOMY arpo(iTONEHO31 MOUITBHO MPOBOIUTH
BaITHyBaHHSI IPYHTY, 3acTocoBYBaTH (ocdopHo-KamiliHe yIOOpeHHS, 1HOKYJISALIIO
HaciHHA pu3000(iTOM Ta CKOUTYBAaTH TPABOCTIH ABIYi 3a BEereTalliiHUI Tepio.

Ki11040Bi c10Ba: KOHIOIIMHA JIy4YHA, JINCTOBA Maca, YHCTa MPOIYKTHBHICTh
¢dortocuHTe3y, POTOCHHTETUUHHIN MMOTEHILIA.

Introduction. The sown area of red clover in Ukraine is more than
25 % of the total sown area of perennial grasses, or more than 300,000 ha
[7]. In order to sustainable agricultural management, thanks to the
recognition of the usefulness of legumes and red clover, in particular, an
increase in the area of its use is encouraged [24]. This culture is considered
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one of the best predecessors of many agricultural crops regardless of the
method of its use [23, 28]. Red clover is mainly used for livestock feed (and
it is fed to almost all types of animals and poultry in a wide variety of
forms: hay, haylage, hay straw, loose and granulated grass flour, etc.). Its
productivity can be 9-15 t/ha of dry matter [16], and a sufficient amount of
nitrogen accumulates in the soil to grow the following crop rotations with
reduced rates of nitrogen fertilizers by 10-12 % and without reducing
economic efficiency [17]. Red clover ensures 12—-13 t/ha of fodder units and
1.7 t/ha of digestible protein with a feed unit content of up to 142 g of
digestible protein [6, 12].

In recent years, the attention of scientists to the use of perennial
grass, and in particular red clover, for bioenergy purposes has increased [22,
19, 26]. The use of grass biomass, especially if it is in excess for use in
animal husbandry, as an energy source it is an alternative way of using this
agricultural crop [30]. Many studies have been conducted to determine the
bioenergetic potential of grass plants from semi-natural and sown grass
stands [18, 21, 20, 24, 29]. Biomass, which is cultivated regularly, and its
use as an energy source is not accompanied by a decrease in the number of
green spaces in the region, is recognized as a renewable resource and is
considered ecologically neutral because it has a zero balance of carbon
dioxide emissions.

The intensity of the growth of the above-ground mass, and therefore
the productivity of agrophytoceonoses, has a direct dependence on the rates
of production processes in plants [4, 13, 27], which are a total of processes
of formation, accumulation, and transformation of organic matter,
absorption and passage of energy through the biota of the ecosystem at
different levels of organization [14].

The main factor in plant development and yield formation is
photosynthesis, which is the basis of production processes and significantly
depends on many landscape and ecological factors (light, temperature,
water, and nutrients in the soil). Photosynthesis and growth are considered
as interrelated processes. The energy supply of the growth function by
photosynthesis is an indispensable condition for growth [9]. The
productivity of plant photosynthesis is determined by two main indicators —
the total leaf area (assimilation surface) and the intensity of dry matter
growth per unit of leaf area per day. The net productivity of photosynthesis
makes it possible to determine the limiting indicators of increasing the
productivity of the grass stand and to establish the biological potential of
plants. A leaf surface index (LSI) has been developed for counting the
number of leaves in a certain area, which is an important indicator for
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studies of the condition of agricultural crops since leaves are an important
part of plants and occupy up to 90 % of their biomass. In it, the process of
photosynthesis takes place, as a result of which the nutrients necessary for
the healthy development of plants are produced. LSI is used as an input
parameter for the productivity forecasting model. In today's high-precision
technologies, the LSI was introduced for the NASA MODIS sensor to refine
the Normalized Differentiated Vegetation Index data. Unlike the latter, it
takes into account topographic features and the spectral zones used for its
calculations undergo atmospheric correction [2].

The increase in the area of the leaf apparatus of the herbage of sown
hayfields is closely related to the level of its mineral nutrition and the
species composition of agrophytoceonoses [3, 15]. Due to the fertilization
of meadow clover plants in the phase of the beginning of flowering, high
intensity of the process of biosynthesis of pigments (chlorophyll and
carotenoids) occurs, the presence of which in plants is a determining factor
in the formation of productivity and is considered as a factor of crop
productivity [11]. According to the research conducted in the Forest-Steppe
zone [7, 8], it was established that the growth of leaf-stem mass of meadow
clover depends on fertilization by 44 % and by 18 % on the period of
regrowth (cut).

In order to find ways to increase the productivity of agricultural
crops and to develop methods of managing the production process,
knowledge about it is important both at the level of natural ecosystems and
agrophytoceonoses, as well as individual plant species. Therefore, the aim
of this work is to establish the dependence of the production processes of
red clover, as the main component of legume-grass, on the use of lime,
inoculant, growth enhancers, and phosphorus-potassium fertilizer.

The obtained results will contribute to more complete use of the
potential of red clover when growing it for fodder or energy purposes or for
increasing soil fertility.

Materials and methods. The study was carried out at the legume-
grass grasslands created in 2011 within the framework of a stationary long-
term field experiment of the Institute of Agriculture of the Carpathian
Region of the National Academy of Agrarian Sciences of Ukraine
(Stavchany 49°41' N 23°50" E longitude, altitude 320 m) on drained pottery
drain in low meadows with dark gray podzolized surface-gleyed soil with a
humus content of 3.20-3.94 % in a layer of 0-20 cm, pHsar. — 4.2-5.1, the
content of alkaline hydrolyzed nitrogen (by Kornfield) — 142-187 mg/kg of
soil, exchangeable potassium and mobile phosphorus (by Kirsanov) 62-97
and 70-164 mg/kg of soil, respectively. The grassland was grown by
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sowing a mixture of red clover cultivar ‘Peredkarpatska 6’ (4 kg/ha), goat's
rue cultivar ‘Kavkazkyi branets’ (4 kg/ha), meadow fescue cultivar
‘Dibrova’ (8 kg/ha), timothy cultivar Pidhirianka (6 kg/ha). ha) and awnless
bromus cultivar ‘Topaz’ (10 kg/ha). Determination of the production
processes of red clover was carried out by theoretical calculations, which
are based on the share of field clover in legume-grass planted in 2011.

The experiment included the unfertilized plots, the plots with
phosphorous-potassium  fertilizer (PsoKgo), and plots where in the
background (PeoKgo) the effect of a composite organo-mineral fertilizer
(dobrodii), an inoculant (rhizobophyte based on Rhizobium trifolii) and
growth enhancer (ecostym) and limestone materials by two and three-time
studying was studied. The size of the experimental plots was 15 m? with
four repetitions.

The climate is semi-continental (a lot of precipitation with rapid
temperature changes), which was formed under the influence of Atlantic
and continental atmospheric masses. In terms of temperature, the weather
conditions during the years of research were favorable for the growth and
development of perennial grasses and differed in the amount of
precipitation, which in 2011-2015 was 2-20 % lower than the average
perennial values. 2012 and 2015 were characterized by insufficient moisture
supply.

Determination of the phytoceonotic, botanical composition, and
structure of the crop of agrophytoceonosis was carried out according to the
methodology of the Institute of Fodder of the National Academy of
Sciences [1]. Determination of the area of the leaf was carried out by a
calculation method, while the area of each individual leaf was determined
by measuring the length and width using conversion coefficients, the net
productivity of photosynthesis was determined periodically by sampling
plants, in which the total mass, the mass of individual organs and the area of
the leaves were determined [5]; the photosynthetic potential of grass stands
was calculated according to M. M. Makrushyn [14], taking into account the
duration of inter-mowing periods and the area of the leaf.

Theoretical calculations were carried out using the Microsoft Excel
program. The obtained data were processed by the method of dispersion and
correlation analysis according to V. O. Ushkarenko et al. [10].

Results and discussion. The percentage of red clover in the sown
agrophytoceonosis depended on the kind of fertilizers, and the number of
cuts, and changed by the years of use. The highest share of red clover was
noted in the second (38-49 %) and third (30-59 %) years of use (Table 1).
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1. The percentage of red clover in the legume-grass depending on
fertilization, inoculation, growth enhancers, and liming, the average for
two (three*) cuts, % of the total yield

Fertilizers 2011 | 2012 | 2013 | 2014 | 2015
Without fertilizers
(control) 26 38 30 11 0
PsoKoo — background (B) 23 43 35 16 0
B + ecostym 21 38 39 10 0
B + ecostym + lime 17 49 42 20 2
B + rhizobophyte 20 46 42 20 3
B* + ecostym 10 44 38 19 0
B* + dobrodii 11 45 36 18 1
B* + dobrodii + lime 11 49 59 21 3
LSD ¢s 1,0 33 2,9 11 0,1

* Three cuts.

The percentage of leaves was quite high and amounted to 37-39 % in
the structure of red clover in unfertilized grass and with background
fertilization (PsoKgo), (Table 2).

2. The structure of the red clover yield in the newly created legume-
grass depending on different types of fertilization and the use, the
average for 2011-2015, % of the total yield

Leaves | Stems [ Inflorescence
Fertilizers Cuts
1 I | II | I I || I 11 | III
Without fertilizers
(control) 381390605902 ]2]0
PsoKgo — background
(B) 39 /37| 0 |58|54|0]4]9]0
B + ecostym 3332 0 [61|5 |06 12| 0
B + ecostym + lime 34139 0 |60|53] 0|6 ]|7]0
B + rhizobophyte 38149 | 0 [58|47] 041 4]0
B* + ecostym 37 |42 |45 |55 |42 |52 | 7 |16 | 4
B* + dobrodii 51 |51 |58 |38 |42 42118 |1
B* + dobrodii + lime 53 /60 |61 |36 [35|30|11|5 |10
LSDgs 31 29 40 32 30 30 02 03 10

* Three cuts.
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The use of bacterial preparations, growth enhancers, and liming
contributed to better growth and development of red clover, as a result of
which the plants formed powerful shoots — the number of stems in the yield
was 36-61 %, depending on the type of fertilizer. The smallest proportion
of shoots (35 % in the first cut, 30 % in the second, and 11 % in the third)
and the highest percentage of leaves (53 %, 60 %, and 61%, respectively)
was recorded with the use of a composite organic-mineral fertilizer dobrodii
on the background of phosphorus-potassium fertilizer and liming. With the
same fertilization, but excluding liming, the proportion of leaves was 2-9 %
lower.

Liming has a noticeable effect on the increase in the proportion of
red clover leaves. When it was used twice in combination with ecostym
(growth enhancer), the increase of leaves was 1 % in the first cut and 7 % in
the second. When mowing three times by the combination of liming with
organo-mineral fertilizer, the percentage of legume leaves increased by 2 %
in the first cut, and by 9 % in the second and third cut. In the case of double
mowing, the highest proportion of leaves (38 % in the first cut and 49 % in
the second cut) was provided by inoculation of leguminous grass seeds with
rhizobophyte.

In the first cut, the index of the leaf surface of meadow clover ranged
from 1.2 to 5.4. With two cutting of grasses and the use of a growth
enhancer, it decreased by 6-7 % in the second cut, which is explained by
the positive effect of ecostym on the growth of other components of the
mixture, in particular grass species. With triple cutting, the leaf surface
index increased in the second cut compared to the first (2.2-3.1 vs. 3.3-5.4)
and due to the influence of dry July-August conditions observed in the
second and third years of research, sharply decreased in the third cut (1.3—
2.8). (Fig.).

Taking into account the fact that in the structure of the red clover
yield, a significant share is occupied by stems, the net productivity of
photosynthesis in this grass is quite relative. Plants grown with the use of
phosphorus and potassium fertilizers were characterized by the highest rates
of net photosynthesis productivity (2.0-3.0 g of dry matter per m? per day)
(Table 3).

With the use of the ecostym growth enhancer, the net productivity of
photosynthesis, both with two and three cuttings, was the lowest and
amounted to 1.0-1.1 g of dry matter/m? per day in the first cutting. An
increase in the level of the net productivity of photosynthesis was noted
with the additional application of lime — with double cutting, the net
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productivity of photosynthesis increased in the first cut, and with triple
cutting — in all three cuts.

8.0 7.1
7.0
’ 5.4
5.0 i
4.0 :
3.0 2.5 2,
2.0 1,
1.0
0.0
1 2 3 4 5 6 7 8

variants
B 1stcut O2ndcut #3rd cut

Note: 1 — control (without fertilizers), 2 — B — PgoKgo, 3 — B + ecostym, 4 — B + ecostym
C + lime, 5 — B + rhizobophyte, 6 — B + ecostym, 7 — B + dobrodii, 8 — B + dobrodii + lime; 6,
7, 8 — variants of triple use.

Fig. Leaf surface index of red clover depending on the types of
fertilization and use, the average for 2011-2013

3. Photosynthetic potential and net photosynthetic productivity of
meadow clover depending on types of fertilization and use, the average
for 2011-2015

Photosynthetic potential, Net productl_vny of
Fertilizers million m?/day/ha photosynthesis, g dry
weight/m? per day
1%t cut | 2™ cut| 3" cut| 1%t cut| 2™ cut| 3" cut
Without fertilizers
(control) 8,1 12,5 19 1,6
PeoKgo — background
(B) 115 9,1 2,0 3,0
B + ecostym 31,2 20,8 1,1 1,8
B + ecostym + lime 309 | 254 1,2 1,7
B + rhizobophyte 31,8 | 341 14 13
B* + ecostym 16,1 | 156 | 59 1,0 1,2 1,2
B* + dobrodii 119 [ 21,1 ] 90 1,3 1,1 0,9
B* + dobrodii + lime 136 | 186 | 6,0 15 1,3 1,2
* Tree cuts.
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The reduction of the periods between cutting, due to the three-time
use of grass, reduced the photosynthetic potential of each cut, however, in
general, during the growing season, this indicator is higher. During the
three-times use, the highest photosynthetic potential in the first cut
(16.1 million m?/ha per day) was characterized by the grassland, where
fertilization was carried out with organic-mineral fertilizer on the
background of liming and phosphorus-potassium fertilization. In the second
and third cuts, the highest indicators were noted for the same fertilization,
but excluding liming — 21.1 million m?/ha per day and 9 million m?/ha per
day, respectively.

The photosynthetic potential of red clover had a significant influence
on the modes of use — with two times of use, this indicator was higher in the
first cut, and with three times of cutting — in the second cut.

Conclusions

1. The formation of the assimilation surface of red clover which is
grown in a legume-grass agrophytoceonosis is strongly influenced by the
multiplicity of use. Three-time cutting of grass causes the formation of
60 % of leaves in the yield of the second and third cuts, and the indices of
the leaf surface are 3.3-5.4 and 1.3-2.8 %, respectively.

2. The use of limestone fertilizers on legume-grass makes for an
increase in the proportion of red clover leaves by 3-4 % in the first cut, by
18-22 % in the second cut, and by 5 % in the third cut, and increases the net
photosynthetic productivity of red clover by 9-33 %.

3. The highest indicators of photosynthetic potential (31.8—
34.1 million m?day/ha) are provided by red clover after seed inoculation
with rhizobophyte against the background of phosphorus-potassium
fertilization and two cutting of the grass.

4. In order to fully utilize the potential of res clover when growing
it in a mixture in a meadow agrophytocoenosis is advisable to lime the soil,
apply phosphorus-potassium fertilizer, and seed inoculation with
rhizobophyte, and cut the grass twice during the growing season.
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STUDY AND EVALUATION OF WHITE CLOVER SAMPLES
AS A SOURCE MATERIAL FOR SELECTION
IN THE CONDITIONS OF PRECARPATHIAN

One of the most common perennial legume grasses of Precarpathian, a
valuable component of grass mixtures in improving natural hayfields and creating
cultivated pastures is white clover (Trifolium repens L.). It tolerates trampling and
grazing by animals, is more winter hardy, and by protein content do not concede to
red clover and hybrid clover. Due to the ability of nitrogen fixation thanks to
presence of nodule bacteria on its roots, the agrophysical, agrochemical and
biological properties of the soil are improved. An important role in the formation of
the productivity of white clover belongs to the variety, which is achieved by
conducting selection work, the first and main stage of which is the study and
evaluation of initial material.

The data of scientific research carried out on the experimental basis of
Precarpathian Department of Scientific Research of the Institute of Agriculture of
Carpathian Region of NAAS for 2021 are presented. The material for the study were
24 collection samples of white clover of various ecological and geographical origin.
The initial evaluation of the collection material on the main economic and valuable
features was carried out.

According to one-year data, the duration of the growing season of the
studied samples was 126-134 days. The plant height was 20.4-29.4 cm, daily
growth — 0.23-0.28 cm, leafiness of plants — 30.0-61.1 %. The yield of green mass
on average for two mowes was 2.05-3.10 kg/m? and the yield of dry matter was
0.302-0.420 kg/m?. The highest yield of green mass had such samples as UJ
0600796 — 3.10 kg/m?, PFZ 00372 — 3.00 kg/m?, UJ 0600658 — 3.05 kg/m?, PFZ
02112 — 3.02 xg/m? and dry matter —UJ 0600691 — 0.404 kg/m?, UJ 0600796 —
0.420 kg/m?, PFZ 00372 — 0.417 kg/m?, PFZ 02314 — 0.410 kg/m?, UJ 0600658 —
0.414 kg/m2. The seed productivity of collection samples was from 9.80 to 14.50
g/m2. The analysis of the structure of the seed productivity showed, that the diameter
of the head of the studied samples was from 19.5 to 28.0 cm, the number of flowers
in one head — from 42.3 to 83.3 pcs, the number of seeds in one head — from 43.6 to
110.5 pcs, the weight of 1000 seeds — 0.55 - 0.78 g.

Keywords: white clover, variety, selection, collection nursery, initial
material, productivity.
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Ieperpum O. P.

[actutyT cinecpkoro rocnogapcrsa Kapnarcekoro periony HAAH

BuBueHHss Ta oHiHKa 3pa3KiB KOHIOIIMHHU IOB3Y40i SK /Kepeia
BUXiIHOr0 MaTepiauy nis cenexuii B ymoBax Ilepeaxapnarrs

OpHiero 3 HaHOUTPID TOmMpeHHX OararopiyHMX 000OBHX  TpaB
IlepenkxapmaTts, IHHUM KOMIIOHEHTOM TPaBOCYMIIIOK ITPH MOJIMIICHH] IPUPOJHAX
CIHOKOCIB i CTBOpEHHI KyJBTYpHHX MacOBHII € KoHIommHa mos3y4a (Trifolium
repens L.). Bona mo0pe MmepeHOCHTh BHTOITYBAHHS i BUITACAHHS TBAPHHAMH, €
OinpIn 3UMOCTiliKa, a 3a BMICTOM OilKa HE IMOCTYMAEThCS KOHIOUIMHI Jy4HIH Ta
KOHIOIIMHI TIOpHIHIA. 3aBIsSKH 34aTHOCTI 10 a30Tdikcaril 3a paXyHOK HasBHOCTI Ha
il xopeHAX OynbOOYKOBHX OakTepiil momimimyroThcs arpodi3uyHi, arpoximiyHi i
OioJyoTiyHi BIACTHBOCTI IPYHTY. BakimBa ponb y ¢opMyBaHHI MPOIYKTHBHOCTI
KOHIOIIMHHU TIOB3y4YOi HAJIEKHUTh COPTY, L0 JOCSTA€THCS 3a PaxXyHOK BEICHHS
CENEKINiHOT pOOOTH, MEPIIMM 1 OCHOBHUM €TallOM SIKOi € BHBUCHHS Ta OI[iHKA
BUXIiJTHOTO MaTepiany.

IIpencrasneno naHi HAYKOBUX JIOCIIIJDKEHD, MIPOBEJCHUX Ha
eKcrepuMeHTanbHiil 6a3i [lepeakapnarchKoro BiAgly HAYKOBHX IOCTIHKEHb
[HctutyTy cinbepkoro rocmopapetBa Kapmarcekoro periony HAAH 3a 2021 p.
Marepianom s AOCTHimKeHb Oynn 24 KONEKIiiHI 3pa3kd KOHIOIIMHK IOB3YYOl
PI3HOTO eKOJOTO-reorpadiyHOr0 MOXOMKeHHA. IIpoBeaeHO MEpBUHHY OIHKY
KOJICKLIIITHOTO MaTepiayly 3a OCHOBHUMH T'OCHOAAPCHKO IHHUMHU O3HAKAMH.

3a  OJHOpPIYHMMH  JaHUMH, TpPUBAIICTh  BEreTallifHOrO  mepioxy
JOCIIUKYBaHUX 3pa3KiB craHoBmia 126-134 nobu. Bucora pocmun Oyma 20,4—
29,4 cm, mo6osuii mpupict — 0,23-0,28 cMm, o6mucteienicth — 30,0-61,1 %.
BposkaiiHiCTh 3€IeHOT Macu B CEpEIHLOMY 3a JIBa YKOCH cTaHoBuaa 2,05-3,10 kr/m?,
a Buxin cyxoi pedosunn — 0,302-0,420 xr/m?. Haii6inpmuii Bpoxail 3e1eHoi Macu
mamm 3paskn UJ 0600796 — 3,10 kr/m?, PFZ 00372 — 3,00 xr/m?, UJ 0600658 —
3,05 kr/m?, PFZ 02112 — 3,02 xr/m?, cyxoi peuosunu: UJ 0600691 — 0,404 kr/m?, UJ
0600796 — 0,420 kr/m?, PFZ 00372 — 0,417 xr/m?, PFZ 02314 — 0,410 kr/m?, UJ
0600658 — 0,414 kr/m?. HaciHHeBa MPOIyKTHBHICTh KOJEKIiHHUX 3pa3kiB Oysa Bij
9,80 10 14,50 r/m2. TlpoBemeHuWil aHani3 CTPYKTYypH BpPOXkAl0 HACIHHEBOT
NPOJYKTHBHOCTI MOKa3aB, IO J[iaMeTpP TOJIOBKH JOCHIJKYBaHUX 3pa3KiB CTAaHOBHB
Bixg 19,5 mo 28,0 cM, KIIBKICTH KBITOK B OnHIM rojoBii — Bix 42,3 mo 83,3 mir.,
KUIBKICTh HACIiHUH B OJHIN roaoBii — Bix 43,6 mo 110,5 mr., maca 1000 HacinuH —
0,55-0,78 r.

Kio4oBi ciioBa: KOHIOIIMHA IIOB3y4a, COPT, CENEKIis, KOJNEKLIiHHHI
pO3CcagHUK, BUXIHHN MaTepial, MPOIyKTHBHICTb.

Introduction. In the agriculture of different countries of the world,
the most common fodder crops that solve the problem of increasing the
production of plant protein and increasing soil fertility are lequmes [13, 26].
Nowadays, the lack of digestible protein in fodder can be minimized if the
specific weight of perennial leguminous grasses in field sowing is 80 %.
These grasses are able to provide high-protein fodder from early spring to
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late autumn, are a reliable means of protecting the soil from erosion
processes, enrich the soil with organic matter, improve its structure, use
nutrients from difficult-to-dissolve forms from deeper horizons, improve the
nitrogen balance due to its biological fixation [2, 3, 11]. Therefore,
perennial leguminous grasses guarantee the entry of organic mass into the
soil environment, and with it, the main elements of plant nutrition, much
more than annual fodder plants [28, 29]. Among the most common
perennial leguminous grasses in Ukraine (alfalfa, safflower, white and
yellow sweet clover, bird's-foot trefoil, meadow clover), creeping clover has
a special value as a leguminous component for meadow and field grass
seeding [14, 25].

Creeping or white clover (Trifolium repens L.) is a perennial plant
from the legume family (Fabaceae) of the leguminous order (Fabales). The
plant is short, 10-30 c¢m tall. It has a long, creeping, branched stem that
takes root at the nodes. The root system is branched and penetrates the soil
up to 1 m. The foliage is high, the inflorescences are white or pale pink
heads. The seeds are small, yellow in color [1].

According to the type of economic use, creeping clover is hay-
pasture, pasture and pasture-hay. Creeping clover of the hay-pasture type —
tall, bush is upright, has large leaves, its stems are weakly or moderately
rooted, grows quickly in spring and after mowing. The pasture type is a
low-growing, small-leaved population, the bush creeps along the ground,
the stems grow well and take root. The plants of the pasture-hay type are
medium-ripening, have medium-sized leaves, a raised bush shape, stems
take root well, and grow back quite quickly after mowing.

Creeping clover is a valuable pasture plant. Its advantage over other
leguminous grasses is its high nutritional value, resilience, resistance to
trampling, durability (it can grow in a grass stand for 8—10 years), tolerates
grazing well and grows quickly after digestion. Trampling by animals does
not suppress the herbage of creeping clover, but on the contrary, increases
the growth of pasture forage. It is well eaten by all types of livestock and
does not cause tympanitis. It makes it possible to obtain 350-400 c/ha of
green mass in 4-5 cycles of grazing. The quality of fodder from creeping
clover is higher than from meadow clover, since there are no stems in the
cut mass, it consists of leaves and petioles, and is willingly eaten by all
types of animals in a green and dry state [30].

As one of the valuable perennial legumes, clover is a good tool for
increasing soil fertility. Due to the presence of nodule bacteria on its roots,
it has a high nitrogen-fixing capacity, accumulating 100-300 kg/ha of
nitrogen annually in the above-ground mass. Nitrogen accumulated in the
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roots and post-harvest residues of clover, after their decomposition in the
soil, is well absorbed by other plants, so this crop is a good precursor for
other rotation crops [6, 8, 12, 22].

Creeping clover is a multipurpose field crop. It is most often sown in
grass mixtures with grasses such as meadow ryegrass (Lolium perenne L.),
meadow fescue (Festuca pratensis L.). When used for grazing, such grass
mixtures are more productive than with other types of clover. They provide
high and stable collections of dry matter with a better ratio of protein,
carbohydrates, are easily dried and ensiled [4, 7, 18, 21].

An important factor in increasing the efficiency of clover sowing is
the introduction into production of high-yielding varieties of the intensive
type, which ensure an increase in the yield of green mass, dry matter, seeds
and product quality. Many varieties of creeping clover were created in
Belarus (Dukhmiany, Charodiei, Matvei, Volat), Lithuania (Nyamuniai,
Suduvyai), Germany (Lirepa, Liflex, Jura, Merlin), Denmark (Klondike,
Rivendell), the Netherlands (Tasman) [19].

The State Register of plant varieties suitable for distribution in
Ukraine for 2022 (as of January 27, 2022) includes 7 varieties of creeping
clover, of which 3 varieties are represented by Ukrainian selection (Danaia
— Institute of Fodder and Agriculture of Podillia National Academy of
Sciences, as well as Lishnianska and Skhidnychanka — Institute of
Agriculture of the Carpathian Region of the National Academy of Sciences)
[10]. These are varieties for pasture and pasture-haymaking use, early and
medium-ripening, highly productive.

Considering the great value of creeping clover, the expansion of its
cultivated areas should become an important task of agricultural production.
In this regard, breeders of Precarpathia are working on creating varieties of
this crop with increased fodder and seed productivity, which would be
characterized by rapid regrowth of grass after mowing and grazing, resistant
to adverse environmental factors, varieties of various types of use [23, 24].

With the creation of new varieties, the problem of valuable raw
material as an inexhaustible source of genetic diversity of traits and
properties always remains in the center of attention. Starting material in
breeding is any genetic material that the breeder can use in his practical
work to create new varieties that would meet the purpose of the breeding
program. Source material can be: collections from the National Center of
Plant Genetic Resources of Ukraine and National Banks of other countries,
selection varieties of domestic and foreign selection, natural populations,
hybrid material, mutant and polyploid forms, etc. [5, 27]. The value of the
source material for selection is very important. It is the basis for the
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selection of samples that are well adapted to local soil and climatic
conditions and have the potential to transmit valuable traits to their
descendants in their heredity. In this regard, the mobilization of the genetic
diversity of the original forms is the first and very important stage on the
way to the creation of varieties. This is the most responsible stage of the
breeding process, which determines the final result of the breeder's work.
The larger and more diverse the source material, the more effective the
selection work will be. When creating new starting material, it is important
to involve more distant forms — carriers of valuable genes, which makes it
possible to significantly expand the genetic base of breeding material.
Preference should also be given to local samples and populations, as they
are adapted to the climatic conditions of the growing region. For this
purpose, the collection material of various ecological and geographical
origin is studied and evaluated and the best samples are involved in further
selection work [9, 15, 16].

Materials and methods. In order to study and evaluate the source
material, we established a collection nursery of creeping clover. The
research was conducted in 2021 at the experimental base of the
Transcarpathian Department of Scientific Research of the Institute of
Agriculture of the Carpathian Region of the National Academy of Sciences
(the village of Lishnia, Drohobytsky District, Lviv Region).

The soil is typical for the indicated region, drained by potter’s
drainage, sod-medium podzolic, surface-glazed, medium-acid loam formed
on deluvial sediments, the arable (0-20 cm) layer of which is characterized
by the following agrochemical parameters: humus content (according to
Tyurin) — 1.22 %, pH of salt extract (potentiometric method) — 4.6,
hydrolytic acidity (according to Kappen-Hilkovits) — 4.23 mg-eq. per 100 g
of soil, Hr (sum of absorbed bases) — 11.8 mg-eq. per 100 g of soil, mobile
forms of phosphorus (according to Kirsanov) — 118 mg, exchangeable
potassium (according to Kirsanov) — 82 mg, easily hydrolyzed nitrogen
(according to Kornfield) — 108 mg per 1 kg of soil.

24 creeping clover samples of different ecological and geographical
origins served as the research material. The Skhidnychanka variety was
taken as the standard (Table 1).

Preparation and tillage of the soil for sowing the creeping clover
collection were generally accepted for the Precarpathian zone. The
predecessor — perennial grasses. Planting of experimental plots was carried
out manually, by summer sowing without a cover. The registered area of the
site is 1 m2. In the spring, clover plants were fed with mineral fertilizer in
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the form of nitroammofoska, loosening of the rows, weeding from weeds
was carried out.

1. Researched samples of creeping clover of the collection nursery in
2021

National Institution's Samples Country of |Received
catalogue registration origin from
No. number
1 2 3 4 5
UJ 0600799 | PFZ 00507 | Skhidnychanka Ukraine IACR
(S
PFZ 02125 | ID from V. Ukraine IACR
Dotnuviai (4 row
16 bush)
PFZ 02233 | GP Ne 1079xNe Ukraine IACR
1080
UJ 0600692 | PFZ 01081 | GP Lishnianska x Ukraine IACR
Dotnuviali
PFzZ 01761 | ID from V. Ukraine IACR
Gomelska
UJ 0601027 | PFZ 01785 | ID GP AQgsX Ukraine IACR
Lishnianska
UJ 0600691 | PFZ 01080 | MD  from . Ukraine IACR
Dotnuviai
PFZ 02110 | GP Ukraine IACR
Skhidnychanka x
Atoliai
PFZ 00490 | GP Milka x Ukraine IACR
Lishnianska
UJ 0601031 | PFZ 01792 | ID from V. Ukraine IACR
Kirovska
UJ 0600636 | PFZ 00705 | No 1347 Lithuania LIZ
UJ 0600796 | PFZ 00483 | ID GP Regol x Ukraine IACR
Lishnianska
PFZ 00372 | Sprynt K-46143 Russia BIP
UJ 0600156 | PFZ 00847 | Danaia Ukraine IKCGP
PFZ 02314 | ID from V. Ukraine IACR
Rivendell
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1 2 3 4 5
PFZ 02124 | ID from V. Ukraine IACR
Dotnuviai (4 row
40 bush)
UJ 0600659 | PFZ 00651 | MD GP Ukraine IACR
Lishnianska X
Volat
UJ 0600658 | PFZ 00650 | ID GP Ukraine IACR
Lishnianska X
Otavnyi
PFz 02112 | ID from V. Ukraine IACR
Bitunai (12 bush 4
row)
PFZ 00142 | K-34 Poland BIP
UJ 0600437 | PFZ 00497 | DP Ukraine IACR
UJ 0600810 | PFZ 01308 | Nemuniai Lithuania LIZ
UJ 0600648 | PFZ 00797 | Dotnuviai Lithuania LIZ
UJ 0600440 | PFZ 00499 | DP Ukraine IACR
UJ 0600634 | PFZ 00703 | Atoliai Lithuania LIZ

Note: ID — individual selection; MD — mass selection; GP — hybrid population; DP —
wild population;— Institute of Agriculture of the Carpathian Region; ICSHP — Institute of
Fodder and Agriculture of Podillia; L1Z — Lithuanian Institute of Agriculture.

The planting of the collection nursery and the research in it were
carried out in accordance with the "Methodology of scientific research in
agronomy" [17] and "Methodology of selection of perennial leguminous
and cereal grasses in Transcarpathia” [20].

The samples were evaluated according to the main economic and
valuable characteristics. During the growing season, phenological
observations were made. Accounting for the yield of green mass and the
yield of dry matter was carried out using the haystack method (2 mowes) in
the phase of the beginning of flowering, the yield of seeds — as it reaches
maturity (the phase of full ripeness) by threshing, wiping, cleaning and
weighing separately from each plot. Statistical processing of fodder and
seed productivity data was carried out by the method of variance analysis on
a PC using a special application program for Windows 98.

Results and discussion. Weather conditions in 2021 were typical for
Precarpathia and favorable for the growth, development and formation of
clover productivity. So, the beginning of spring growth of plants was
observed on March 26, full growth on April 5. After the end of wintering,
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the density of creeping clover crops was in the range of 54-62 plants/m?.
Pasture maturity occurred after 32 days (April 26), and mowing maturity
after 75-77 days (June 8-10). On the basis of the obtained data, the
collected material was conditionally divided into two maturity groups by the
duration of the growing season from the beginning of spring growth to the
economic maturity of the seeds: 1) medium maturity — 126-130 days (11
samples); 2) late ripening — 131-134 days (13 samples).

Biometric measurements showed that the height of creeping clover
plants when used for haymaking in the first mowe ranged from 20.4 to 29.4
cm, the daily growth rate was 0.23 to 0.28 cm. The tallest specimens were
UJ 0600156, PFZ 02124, UJ 0600659, UJ 0600658, UJ 0601031, PFZ
02110.

An important indicator that characterizes the structure and quality of
the green mass of perennial grasses is the leafiness of plants. After all, it is
the leaves that contain the largest amount of nutrients. According to the
research results, the collection of creeping clover is conditionally divided by
us into samples that had a low level of foliage — 28.4-38.2 % (8 samples),
an average level of foliage — 40.7-50.5 % (7 samples) and samples with
high leafiness — 51.3-61.1 % (9 samples). Samples UJ 0600796 (60.2 %),
PFZ 00372 (61.1 %), UJ 0600691 (57.1 %), PFZ 02124 (56.2 %), PFZ
00142 (56.0 %) had the best foliage.

The yield of green mass and the yield of dry matter are the most
important criteria for the selection of samples for use as parental
components in breeding for productivity. According to one-year data,
15 samples exceeded the green mass standard by 0.03-0.78 kg/m?2. The
following samples had the highest yield of green mass on average for two
mowes: UJ 0600796 — 3.10 kg/m?, PFZ 00372 — 3.00 kg/m?, UJ 0600658 —
3.05 kg/m?, PFZ 02112 — 3.02 kg/m?.

In terms of dry matter yield, 17 samples exceeded the standard
Skhidnychanka variety by 0.001-0.094 kg/m2. The highest yield of dry
matter on average for two mowes was noted in varieties UJ 0600691 —
0.404 kg/m?, PFZ 02110 — 0.390 kg/m?, UJ 0600796 — 0.420 kg/m?, PFZ
00372 — 0.417 kg/m?, PFZ 02314 — 0.410 kg/m?, UJ 0600658 —
0.414 kg/m?, PFZ 02112 — 0.400 kg/m? (Table 2).
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2. Forage productivity and its structural elements of creeping clover
samples in the collection nursery, 2021

No. of National Height Vegeta-| Green mass Dry matter
catalogue or €19 . tion pe- yield yield
institution's of Fol(:age, riod du-
registration plants, % ration, | kg/m? |+ to St| kg/m? |+ to St

em days

UJ 0600799 (St) | 24,5 | 48,0 130 | 2,32 - 10326| -
PFZ 02125 240 | 352 134 | 2,20 | -0,12 | 0,312 |-0,014
PFZ 02233 24,1 | 505 134 | 2,55 | +0,23 | 0,341 |+0,015
UJ 0600692 22,4 | 513 134 | 2,50 | +0,18 | 0,335 |+0,009
PFZ 01761 22,0 | 481 130 | 2,60 | +0,28 | 0,373 |+0,047
UJ 0601027 26,6 | 30,0 126 | 2,10 | -0,22 | 0,302 |-0,024
UJ 0600691 26,4 | 57,1 130 | 2,65 | +0,33 | 0,404 |+0,078
PFZ 02110 28,2 | 46,6 130 | 2,80 | +0,48 | 0,390 |+0,064
PFZ 00490 258 | 444 132 | 2,46 | +0,14 | 0,359 |+0,033
UJ 0601031 28,0 | 30,1 132 | 2,05 | -0,27 | 0,308 |-0,018
UJ 0600636 22,3 | 40,7 130 | 2,40 | +0,08 | 0,350 |+0,024
UJ 0600796 210 | 60,2 134 | 3,10 | +0,78 | 0,420 [+0,094
PFZ 00372 210 | 61,1 132 | 3,00 | +0,68 | 0,417 |+0,091
UJ 0600156 294 | 38,2 128 | 2,30 | -0,02 | 0,310 |-0,016
PFZ 02314 27,3 51,8 130 2,75 | +0,43 10,410 |+0,084
PFZ 02124 29,0 | 56,2 128 | 2,37 | +0,05 | 0,319 |-0,007
UJ 0600659 28,0 | 52,1 128 | 2,85 | +0,53 | 0,338 |+0,012
UJ 0600658 28,0 | 450 130 | 3,05 | +0,73 | 0,414 |+0,088
PFZ 02112 21,1 | 420 132 | 3,02 | +0,70 | 0,400 |+0,074
PFZ 00142 20,8 | 56,0 134 | 2,15 | -0,17 | 0,327 |+0,001
UJ 0600437 204 | 323 132 | 2,25 |-0,007 | 0,332 |+0,006
UJ 0600810 250 | 284 130 | 2,18 | -0,14 | 0,318 |-0,008
UJ 0600648 22,3 | 36,1 132 | 2,12 | -0,20 | 0,322 |-0,004
UJ 0600440 21,2 | 52,0 134 | 2,35 | +0,03 | 0,328 |+0,002

UJ 0600634 225 | 301 132 | 2,31 | -0,01 | 0,342 |+0,016

LSDgs 2021 0,21 0,18

Seed yield is a complex indicator that depends on many individual
structural indicators of the plant. Indicators determining the structure of
generative organs have the greatest influence on the seed productivity of
creeping clover. Therefore, to assess the seed productivity, an analysis of
the crop structure was carried out, in which the diameter of the head, the
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number of flowers and the number of seeds in one head, the weight of 1000
seeds were determined (Table 3).

3. Seed productivity and crop structure of creeping clover samples in
the collection nursery, 2021

No. of National Head Number | Number (Weight of | Seed yield

catalogue or diameter of flowers | of seeds 1000

institution's mm i 1 head, |in 1 head, | seeds, g |9/m? | +to

registration pcs. pcs. St
UJ 0600799 (St) | 21,8 66,4 74,2 0,67 [1130| -
PFZ 02125 22,0 60,0 70,5 0,63 [11,00]| -0,3
PFZ 02233 20,5 76,2 65,6 0,66 [11,50|+0,2
UJ 0600692 20,0 42,3 55,0 0,58 [10,00| -1,3
PFZ 01761 21,0 58,0 50,0 0,60 (11,20 -0,1
UJ 0601027 21,5 66,0 75,0 0,65 |11,60]+0,3
UJ 0600691 19,5 51,0 43,6 0,55 9,80 | -15
PFZ 02110 20,0 63,0 66,4 0,62 10,80 -0,5
PFZ 00490 23,0 68,0 90,2 0,70 |13,40|+2,1
UJ 0601031 21,0 53,0 57,0 0,61 [10,50| -0,8
UJ 0600636 22,0 60,0 88,0 0,66 (11,80 | +05
UJ 0600796 24,5 78,6 110,5 0,76  |14,50 | +3,2
PFZ 00372 26,0 59,4 100,4 0,74 |13,60 | +2,3
UJ 0600156 20,5 55,5 45,0 0,61 (11,20 -0,1
PFZ 02314 21,5 73,0 70,8 0,64 |12,80|+1,5
PFZ 02124 23,0 71,0 68,0 0,62 |[12,10|+0,8
UJ 0600659 23,0 70,2 95,5 0,70 13,0 [+17
UJ 0600658 22,5 63,0 75,6 0,70 |1250 | +1,2
PFZ 02112 28,0 65,0 92,6 0,74 13,80 | +2,2
PFZ 00142 25,5 55,0 85,3 0,72 13,20 +1,9
UJ 0600437 22,0 62,4 78,0 0,66 [12,20 | +0,9
UJ 0600810 23,0 83,3 105,4 0,78 [14,00 | +2,7
UJ 0600648 24,1 66,0 70,0 0,66 (11,90 +0,6
UJ 0600440 20,7 63,2 65,5 0,58 [11,00] -0,3
UJ 0600634 24,6 71,5 80,0 0,68 12,00 +0,7
[SDgs 2021 0,10

The largest head diameter was in samples UJ 0600796 — 24.5 mm,
PFZ 00372 — 26.0 mm, PFZ 02112 — 28.0 mm, PFZ 00142 — 25.5 mm, UJ
0600634 — 24.6 mm, UJ 0600648 — 24.1 mm.

The seed productivity of studied varieties of creeping clover was
9.80-14.50 g/m?, the number of flowers in one head was 42.3-83.3 pcs., the
number of seeds in one head was—43.6-110.5 pcs.
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In the varieties we studied, the largest number of flowers in the head
was in PFZ 02233 — 76.2 pcs., UJ 0600796 — 78.6 pcs., PFZ 02314 —
73.0 pcs., UJ 0600810 — 83.3 pcs. Not every flower in an inflorescence
produces a fruit with seeds as a result of insufficient pollination and
fertilization, which is determined by weather conditions and genetic
characteristics of the variety. The largest number of seeds in the head were
such samples as PFZ 00490 — 90.2 pcs., UJ 0600796 — 110.5 pcs., PFZ
00372 — 100.4 pcs., UJ 0600810 — 105.4 pcs., UJ 0600659 — 95.5 pcs., PFZ
02112 — 92.6 pcs. Among the samples with increased seed productivity,
there were 7 that exceeded the standard Skhidnychanka variety by 1.7-3.2
g/m?2. The largest seeds (weight of 1000 seeds is 0.70-0.78 g) were noted for
such samples as PFZ 00490, UJ 0600796, PFZ 00372, UJ 0600659, UJ
0600658, PFZ 02112, PFZ 00142, UJ 0600810.

The study of collection samples of creeping clover will continue in
the next two years. Based on the results of the three-year data evaluation,
we will select the best of them, which will be included in the further
breeding work as a starting material for the creation of new high-yielding
varieties of this crop.

Conclusions. As a result of the study of collection samples of
creeping clover in 2021, it was established that:

1. The duration of the vegetation period of the studied samples from
the beginning of spring growth to the economic maturity of the seeds was
126 — 134 days.

2. The highest plant height had samples UJ 0600658, UJ 0600659,
UJ 0601031 — 28.0 cm, PFZ 02110 — 28.2 cm, PFZ 02124 — 29.0 cm, UJ
0600156 — 29.4 cm.

3. The best foliage was in samples UJ 0600796 — 60.2 %, PFZ 00372
- 61.1 %, UJ 0600691 — 57.1 %, PFZ 02124 — 56.2 %, PFZ 00142 -
56.0 %.

4. According to the yield of green mass on average for two mowes,
the samples UJ 0600796 — 3.10 kg/m? PFZ 00372 — 3.00 kg/m?, UJ
0600658 — 3.05 kg/m?, PFZ 02112 — 3.02 kg/m? were the best, and on the
output of dry matter UJ 0600691 — 0.404 kg/m?, UJ 0600796 — 0.420 kg/m?,
PFZ 00372 — 0.417 kg/m?, PFZ 02314 — 0.410 kg/m?, UJ 0600658 — 0.414
kg/m?, PFZ 02112 — 0.400 kg/m?2.

5. The seed productivity of the studied samples of creeping clover
was 9.80-14.50 g/m?, the diameter of the inflorescence (head) was 19.5—
28.0 mm, the number of flowers in one head was 42.3-83.3 pcs., the
number of seeds in one head is 43.6-110.5 pcs., the weight of 1000 seeds is
0.55-0.78 g.
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IMPOAYKTUBHICTbD PIITAKY O3UMOI'O
3A 3ACTOCYBAHHS PET'YJISITOPA POCTY BEPMUIO/IC
TA PI3HUX HOPM BUCIBY

Pimak o3uMumii — KyJibTypa IIMPOKOTO CHEKTPY BHKOPHUCTAHHS,
eKCIIOPTHOOPIEHTOBaHA, 1HTEpec /M0 SKOi IMOPOKY 3pocTae. Bucoky ioro
MPOAYKTHUBHICTh y 3axigHomy JlicocTemy MOB’S3yIOTh 3 30HOK KOHIICHTPOBAHOTO
BUPOILYBaHHS 03UMOI i spoi (OopM Ha 3HAYHUX IUIOLIAX, IO JO3BOJISE €HEKTHBHO
BUKOPHCTOBYBATH IPYHTOBO-KITIMAaTH4YHI YMOBH i MaTepiaJbHO-TEXHIUHI pecypcH B
TEXHOJIOTIYHOMY MPOIIECi, a TAKOXK HOBI COPTH 1 TiOpuan Ta eheKTHBHI arpo3axo/u.
VY 6GaraThox cdepax CLIBCHKOTO I'OCIOJApPCTBA TEXHOJIOTIT BHPOIIYBAaHHS DIillaKky €
HpeIMETOM JUCKYCiH, a CIpoOu MpakTHYHOI pealtizanii MaloTh CTUXIHHHN XapakTep
i 3OifCHIOIThCS 0€3 HANCKHOTO HAyKOBOrO OOrpyHTyBaHHSA. OcCOONHBO 1ie
CTOCY€ETHCS JI0 BAKOPUCTAHHS HOBUX PETYJISITOPIB POCTY B TEXHOJIOTiT BUPOIILyBaHHS
3a pI3HUX HOPM BHCIBY HAciHHS, MIO CIIOHYKajJO HAac JO0 TEOPETHIHOTO
OOTPYHTYBaHHS BKa3aHOTO arpo3axoy.

Ha migcraBi mocmimkeHb, IPOBEICHUX Ha JEPHOBO-OIMIN30JEHUX IPYHTAX
IIpukapmaTcpkoi nepkaBHOI CUTBCHKOTOCTIONAPCHKOi AochifHoi craHmii [HCTHTYTY
cinbchkoro rocmogapctBa Kapmarcekoro periony HAAH y 2018-2020 pp.,
BCTAQHOBJICHO e()EKTHBHICTh 3aCTOCYBaHHS peEryJisiTopa pOCTy BepMHHOIIC Y
nepeznociBHiii 00pobui HaciuHs (5 11/T) Ta nmo3akopeHeBoMy BHeceHHI y BBCH 36—
46 1 BBCH 51-60 (1o 4 51/ra) 3a pi3HUX HOPM BHCIBY HACiHHS Ta COPTOBOTO CKJIay.

3acTocyBaHHSI PETYIATOpa POCTY BEPMHHOIIC 3 YMICTOM KOMILIEKCY
TYMIHOBUX Ta IHIIMX XIMIYHHX KOMIIOHEHTIB crpwsuio 30umbmenHio Ha 10-15 %
(hopMyBaHHS  pPENpPONYKTUBHHX  OpPraHiB, MmO 3a0e3Meymsio  MiJBUIICHHS
npoxykruBHOCTi Bix 0,3 10 0,6 T/ra pinmaky 03MMOTo y JAOCTIDKYBaHUX BapiaHTaX.

© Bonomyk O. I1., Cenznenpkuii B. M.,
Menbuuuyk T. B., Cenpenpkuii . B., 2022
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OnTrManbHOI0 HOPMOIO BHCIBY I (pOpMyBaHHS arpoLeHO3y pimaky
03HMMOT'0 32 3aCTOCOBAHOI TEXHOJOTI] BUPOIYBAHHS 3 BUKOPHCTAHHSIM DETYJATOPA
pocty Bepmuiionic 6yna 0,8 muH cxox. Hac./ra — copty Uepemor ta 0,6 MITH CXOXK.
Hac./ra — Tibpumay Mepcenec.

JonociBHa 00poOka HaciHHS PEryJIsTOpOM pocTy BepMmuioxic (5 1/T) Ta
JBOpa3oBe OONPHCKYBaHHS KyJNBTYpH IIiJ dYac BereTamii y Hopmi mo 4 i/ra
3abe3neuyBano HaiBumui (0,63 1/ra — copry Uepemomr i 0,61 1/ra — ribpumy
Mepceec) npupict ypoxaiHocTi 10 kouTpoio i 0,16-0,30 T/ra 10 K0CTiKYBaHHX
BapiaHTiB. Ha npomy BapiaHTi JOCHigy OTPUMAHO HAMBHUINI €KOHOMIYHI TMOKA3HUKH
piBHSI peHTa0eNIbHOCTI BUPOIYBaHHs pimaky o3umoro: 127,7 % — copty Yepemont i
133,5 % — ribpuny Mepcenec.

KmrouoBi cioBa: pimak o3umuii, copt, ribpua, HOpMa BHCIBY HAcCiHHS,
PETYISTOP POCTY, BPOXKAWHICTD, CKOHOMIYHA ¢()ECKTHBHICTD.
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Productivity of winter rape by the application of vermiyodis growth
regulator and different seeding rates

Winter rapeseed is a crop with a wide range of use, export-oriented, the
interest in which is growing every year. Its high productivity in the Western Forest-
Steppe is associated with a zone of concentrated cultivation of winter and spring
forms over large areas, which makes it possible to effectively use soil and climatic
conditions, material and technical resources in the technological process, as well as
new varieties, hybrids and effective agricultural activities. In many areas of
agriculture, rape growing technologies are the subject of discussion, and practical
implementation attempts are spontaneous and carried out without proper scientific
justification. This is especially true for the use of new growth regulators in growing
technology at different seeding rates, which prompted us to theoretically substantiate
this agro-measure.

Based on studies conducted on sod-podzoled soils of the Carpathian State
Agricultural Experimental Station of the Institute of Agriculture of the Carpathian
Region of the National Academy of Sciences in 2018-2020, the effectiveness of the
growth regulator vermiyodis use in presowing seed treatment (5 I/t) and foliar
application to BBCH 36-46 and BBCH 51-60 (4 I/ha each) at different seeding rates
and varietal composition.

The use of the growth regulator vermiyodis containing a complex of humic
and other chemical components contributed to an increase in the formation of
reproductive organs by 10-15 %, which ensured an increase in productivity by
0.3-0.6 t/ha of winter rapeseed in the studied options.
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The optimal seeding rate for the formation of winter rapeseed agrocenosis
according to the applied growing technology using the growth regulator vermiyodis
was 0.8 million germinating seeds/ha — variety Cheremosh and 0.6 million
germinating seeds/ha — Mercedes hybrid.

Pre-sowing treatment of seeds with the growth regulator Vermiyodis (5 1/t)
and double spraying of the crop during the growing season at a rate of 4 I/ha
provided the highest (0.63 t/ha for the Cheremosh variety and 0.61 t/ha for the
Mercedes hybrid) growth yields compared to control and 0.16-0.30 t/ha to the
studied options. In this variant of the experiment, the highest economic indicators of
the level of profitability of growing winter rapeseed were obtained: 127.7 % for the
Cheremosh variety and 133.5 % for the Mercedes hybrid.

Keywords: winter rape, variety, hybrid, seeding rate, growth regulator,
yield, economic efficiency.

Beryn. Pinak — BUCOKONIPOAYKTHBHA OJIifiHA KYJIbTypa, HACIHHS SKOT
BUKOPHCTOBYIOTh Y XapuyBaHHI Ta KOPMOBHPOOHHIITBI, € CHPOBUHOIO JIJIs
MPOMHUCIIOBOCTI Ta JDKEPEJIOM 0i0€HEPTeTHKH, JOOPUM MOICPEAHUKOM, IO
noutinirye arpodi3uuHi BiacTHBOCTI Ta (iTocaHiTapHuit ctan rpyHty [13,
17, 23].

IpyHroBO-KIiMaTH4Hi ~ yMOBM  VYKpaiHW  COPUATIMBI  [UIs
HOPMAaITFHOTO POCTY Ta PO3BUTKY POCIIHH PillaKy 03UMOTO ¥ BiANOBITarOThH
Horo OIOJIOTIYHMM  BHMOTaM. 3a  3acTocyBaHHA BIITOBITHUX
arpOTEXHOJIOTIYHUX TPHUHOMIB BHUPOIIYBAHHS Ili€l KyIbTYpH MOKHA
OTpPUMYBATH BHCOKY BpoKaiiHicTh (4,0-5,0 T/ra) Haciuusa. Ilonpu Takwmii
MOTeHIia)l OuIbIIOCTI 3aHeceHUX y JlepaBHH peecTp BITYM3HSHHX 1
IHO3eMHHUX COpTIB 1 riOpuAiB pimaky 03MMOro, y BUPOOHMYHMX yMOBax iX
ypoKaliHICTh 32 OCTaHHI pPOoKM He mepeBumrye 1,7-2,8 1/ra. 3okpema 3
wiomti nociey 1 muH ra B 2018 p. B Vkpaini Oymo 3i0paHo juiie mo
2,61 1/ra [9, 10, 19].

IIponyKTHUBHICTE CITBCHKOTOCIIONAPCEKUX KYJIBTYp € OCHOBHHM
MOKAa3HUKOM, Ha OCHOBI SKOTO BH3HAYaIOTh €(EKTHBHICTH PO3POOIICHUX 1
BIPOBA/KESHUX arpOTEXHIYHUX €NIEMEHTIB cydacHux texuouorii [1, 30].

®axiBIli BBaXalOTh, IO B YKpaiHi YacTKa BHPOOHHIITBA HACIHHS
MOPIBHSHO 13 CBITOBOIO MO)Ke OYTH MOIBOEHA BHACHIZOK YIOCKOHAJCHHS
TEXHOJIOTiT BHUPOLIYBaHHS KyJbTYpH 1 30UIBIIEHHS BpOXKaiHOCTI 110
CepeHbOEBPONIEHCHKOTO PiBHSA. TOMY BIOCKOHAJCHHSI TPAAUIIHHUX 1
PO3p0o0IIEHHS HOBUX €JIEMEHTIB TEXHOJIOTI] BUPOITYBaHHS PillaKy O3MMOTO 3
BpPaxyBaHHSAM IPYHTOBO-KIIMAaTHYHHX YMOB JUIA peamizamii 0i0JoridHOTO
MOTEHIially Cy4acHHX COpTIiB Ta TiOpWAiB 3a OCTaHHIX TEHACHIIA 3MiHU
KJIiMaTy ChOTOJIHI € aKTyaJIbHAM 3aBJIaHHSM BYCHHX 1 CITbIrOCIIBUPOOHHKIB

[6, 8, 29].
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YV GaraThox KpaiHaxX CBITY 3pOcTa€ HAyKOBHH i MPaKTHIHUN iHTEpeC
JIO0 3aCTOCYBaHHS PEryJIsITOPiB POCTY 1 PO3BUTKY pocivH. Bukopucranus ix
Yy POCIMHHUITBI, CaJiBHULTBI Ta JICIBHULTBI Jla€ pe3yJbTaTH, SKHX HE
MOXHA JIOCSITHYTH 1HIIMMH METOJaMH, i CTa€ OJHUM i3 OCHOBHHX PE3€pBIB
30UIBIICHHS ~ BPOXKAHHOCTI  CITBCHKOTOCHOMAPCHKUX  KyIbTYp. 3a
ONTHMAJILHOTO 3HAYEHHsI arpOTEXHIYHUX (PAKTOPIB PETYIATOPH POCTY SIK
CIIEMEHT TEXHOJIOTI] 3a0e3MeuyoTh MPUPICT ypoxaitHocTi Ha 15-22 % [12,
22].

AHami3 JiTepaTypHUX JDKEpeNl CBIMYUTh NPO Te, IO MUTAHHIM
IIMPOKOTO 3aCTOCYBAaHHS PETYJIATOPIB POCTY POCIHMH y 3eMJIepoOCTBi
MPUIIIAIOTE BEIWKY yBary B OULTBINIOCTI €KOHOMIYHO PO3BHHEHUX KpaiH
cBity: ®pannii, Bemukobpuranii, ®PH, [IBeinapii, SAmonii, Kurai Tta
IHIIIUX, & B OCTaHHI poku 1 B Ykpaini [11, 28].

3acTocyBaHHS PEryJIATOPIB POCTY O3BOJISE€ SIKOMOTa TOBHIIIE
peanmizyBaTd TOTCHINMHI MOMJIMBOCTI POCIIHH, 3aKIagcHI B TCHOMI
NPUPOJIOI0 Ta CENEKIIEI0, PETYJIOBATH CTPOKU JIO3PIBaHHS, MOJNIMIIYBaTH
SKICTh 1 30UIBIYBAaTH MPOAYKTUBHICTH CUIBCHKOTOCHOIAPCHKUX KYJIBTYP.
CucrteMaTMuHUi aHaii3 BHUPOOHMYMX EKCIIEPHMEHTIB CBIIYHMTh, IO
peaNbHUi NPUPICT NPOJYKTUBHOCTI CUIbCHKOTOCHOAAPCHKUX KYJBTYP Mif
niero peryastopis pocty cranoButh 10-13 %. Ix 3actocyBamus minsuitye
e(eKTHBHICTH CLTLCHKOTOCIIONAPCHKOTO BUPOOHHIITBA 3aBISIKH MOKIUBOCTI
3meHnieHHst Ha 10-15 % HopMm BuTpar QyHrinmaiB i IHCEKTHIMAIB NPH
iXHBOMY KOMIUIEKCHOMY 3aCTOCYBAHHI 3 PETYJISATOPAMH POCTY POCIHH IIPH
JIOTIOCiBHIA 00poOIi HAciHHA 1 QiTocaHiTapHUX 00pOOKaX IMOCIBIB MPOTH
HIKITHUKIB 1 xBopoo [3, 5, 26].

Hopma BuciBy — une I1ue OAMH i3 HaWBaXJIMBIIIUX (akTopiB
(hopMyBaHHSI TYCTOTH POCIIMH, SIKHH BHU3HAYa€ PIBEHb IX 3UMOCTIHKOCTI,
poCTy i pO3BUTKY B OCiHHIif Ta BeCHsIHO-IIiTHI niepion [1, 4, 27].

3 Kepen JIiTEpaTypd BiOMO, IO BHCOKOBpOXAWHE HACIHHS
(hopMyeThCS 32 ONTHMAIBHUX YMOB BHPOIYBAaHHS, CEepel] SIKMX BaXKJIHBY
POJb BiIrparoTh HOPMHU BHCIBY, COCOOH CIiBOW, ()OHU KHUBIICHHS, a TAKOK
00pOONICHHS TOCIBHOTO Matepialy OiOCTHMYIIATOpaMH, MiKpOeIeMEHTaMHI
Ta iHIMMH npenaparamu [18, 20].

ParionanbpHOT MeXi 3aryIieHHs Y4 3piIKEHHS TOCIBIB I 0aratbox
KyJIbTyp i€ W J0Ci He BH3HAUCHO, HE3BAXKAIOUM Ha TPHBAIMH Nepioa
JIOCJIIJPKEHHS [IbOTO MUTaHHS. [|JI1 HOPMabHOTO POCTY 1 PO3BUTKY POCINH
MoTpiOHA BIAMOBIAHA TIUIOMA >KMBJICHHS, 3a SKOI BOHM OyIyTh MAaTH
JIOCTaTHIO KiNBKICTh ITOKMBHUX PEUOBHMH 1 BOJOTH JJISI CTBOPEHHS
BeretaTuBHOI MacH i popmyBaHHs Hacinus [16, 24].
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Sk cBimg4aTh HAyKOBI MOCTIKCHHS 1 MyOJiKamii 0araTboX aBTOPIB,
OJTHUM i3 HampsMiB 30UJIbILEHHS] BPOXKAHHOCTI HACIHHS pilaKy O3UMOro B
YMOBax 3acTOCYBaHHS HAyKOBO OOIPYHTOBAHOI TEXHOJIOTI] BHPOIYBaHHS
Ta ICTOTHHUX 3MiH arpoKJiMaTW4HUX (AKTOpiB € BHUKOPHCTaHHS
PEryJIATOPiB POCTY 3a ONTUMAIBHUX HOPM BUCIBY Haciuus [2, 7, 31].

OTrxe, BpaxoByrOuUM OiosioriuHi 0coOnMBOCTI cOpTiB 1 TiOpuaiB
pimaky 03MMOro, a TakoX 3MiHY KJIIMaTHYHUX YMOB, BUBUCHHS HOPM
BUCiBy 1 CIOCOOIB 3aCTOCYBaHHS pEryJATOpPiB pOCTy B YMOBax
IlepenxapnaTts YKpaiHu € HaA3BUYANHO aKTyaJIbHUM.

Meta HammX TOCTIMKCHb IIOJATala B HAYyKOBOMY OOIPYHTYBaHHI
e(eKTUBHOCTI ~ 3aCTOCYBaHHS  PETYJIATOpPa  pPOCTY  BEpMHHONIC Yy
MIepeATIOCiBHIH 00po0IIi HACIHHSA Ta MM03aKOPECHEBOMY BHECCHHI Y Pi3Hi paszu
PO3BHUTKY POCIHH PillaKy 03UMOTO 32 Pi3HHX HOPM BHCIBY HACIHHSL.

Marepiain i meromu. ExcniepuMeHTanbHy poOOTY BHKOHYBaIH
BrpooBx 2018-2020 pp. Ha nocnigHoMy nodi [Tpukapnarcekoi aep:xaBHOT
CLIBCHKOTOCIIOIAPCHKOI  JoCHiaHOl  craHmii  [HCTUTYTY  CLIBCBKOTO
rocriogapctea  Kapmarcekoro  periony HAAH  (IIACrAC ICT
Kapnarcekoro periony HAAH) Ha nepHOBO-OMiI30JI€HUMX IPYHTaX, sKi
mictath 2,8-3,0 % rymycy, JIy)KHOTIAPOIi30BaHOTO a30Ty — 7 /—82 Mr/Kr,
pyxomoro ¢ochopy — 113-120 mr/xr, odmirHOTO Kamito — 132—138 mr/kr,
pHcom — 5,5-5,9, 3rigno 31 cxemoro gociiay:

— (aktop A — perymaTop pocty — Bepmumidomic: 1 — momociBHa
00poOka HaciHHA (5 1/T), 2 — oIHOpa30Be MMO3aKOPEHEBE BHECEHHS (4 1/Ta),
3 — momociBHa 00poOka HaciHHA (5 1/T) + omHOpa3oBe MO3aKOPEHEBE
BHeceHHs (4 y/ra), 4 — 1BOpa3oBe MO3aKOpEHEBe BHECeHHs (1o 4 /ra), 5 —
JornociBHa 00poOka HaciuHs (5 J1/T) + ABOpa3oBe MO3aKOPEHEBE BHECEHHS
(110 4 ni/ra);

— ¢axtop B — HOpM™ma BHciBY Hacinusa: 0,6 MiH cxok. Hac./ra; 0,8 i
1,0 MaH cXO0X. Hac./Ta;

— ¢axktop C — coproBuil CKian: pimak o3uMui copty Yepemorr i
riopumy Mepcenec.

Perymstop  pocty pocimH — Bepmumiomic  (BupoOHmk  III1
«biokonsepcisi», M. [BaHO-PpaHKIBCHK) BUTOTOBJISAIOTH HA OCHOBI PiJJKOTO
OpraHiyHOTO J10OpMBa BepMUMar 3 JOIAaBaHHSAM BOJHOTO PO3YMHY HOMY,
SKAH BIUIMBAa€ HA Ol0JIOTIYHY aKTUBHICTH NpENnapary, CTBOPIOE ONTUMAJIbHI
YMOBH ISl POCTY 1 PO3BUTKY pociuH. Bmict ifomy Ha cyXy pedoBHHY B
npemnapati cTaHoBUTh He MeHIe 240-300 MKr/i, Makpo- i MiKpOEIEMEHTIB:
saranbHOro azoty — 900-1200 wmr/m, 3arameHoro ¢ochopy — 200-300,
sarayibHOro Kaiiro — 1500-1900, marmiro — 2800-3400, 3amiza — 20-25,
modi6aeny — 20-30, migi — 90-105, 6opy — 12—15, uunky — 18-25 mr/m.
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Ilepme oOmpuCKyBaHHS pETyIATOpoM pocty mpoommwmn y BBCH
3646 (cTeOmyBaHHS — mOYaTOK OyToHi3amil) B OakoBid cywmimn 3
¢ynrinunom pugomin Fong (2,5 n/ra) npotu aneTepHapiosy, cipoi rHUII,
HecnpaB)XHbOi OOpOIIHUCTOI pocH, Apyre obmnpuckyBanus — BBCH 51-60
(OyToHi3allisi — IOYATOK WBITIHHSI) B OaKOBIH CyMilIi IHCEKTHIIUIOM
KOHHEKT® (0,5 51/ra) MPOTH PINAaKOBOTrO KBITKOiAa, IPUXOBaHOXOOOTHHKIB
(cTebnoBuid, HACIHHEBHH), CTPYYKOBOTO KOMapHKa (pilakoBOi raJiuiii).

ArpoTexHika, KpiM IOCTiKyBaHUX (DaKTOpiB, — 3araJbHONPUHHATA
s periony. [licng 30mpaHHS nonepeHUKa (IIISHUI]I 03UMOi) TTPOBOIMITH
JYIICHHS CTEePHi, OpaHKy Ha TmuouHy 20—22 cM, mepearnociBHuN 00pobiToK
IPYHTY KOMOIHOBAaHMM arperatoM Yy JBa CIigd. 3aco0d 3aXUCTy
3aCTOCYBAJIM 3TiJHO 3 TEXHOJOTIYHUMH TEpMiHAMH Ta OOCTEKCHHSIM
nociBiB. Y moopeHHs — N3gPsoK110 + Noo.

ITonpoBi mochmiaM 3aKkiaJieHO B YOTHUPUPA30Bid MOBTOPHOCTI.
3araspHa MIoIMa NociBHOT AinsHKY — 30 M?, o6mikoBa — 25 M2,

JlocnmipkeHHsT TIPOBEIEHO  BIAMOBITHO 10  3araJibHONPHHHATOT
METOJUKH TPOBEACHHS IMOJBOBOTO JIOCHIAY 3 BUKOPUCTAHHSM IOJIHOBOTO,
71a00paTOPHO-TIOJILOBOI0, CTATHCTHYHOTO Ta JHMCICPCIHHOIO METOJIB.
MaremaTHYHUH ~ aHaNi3 IIOKa3HUKIB  ypOXXaWHOCTI  NPOBOJAMIM 32
JIOTIOMOTOI0 JHCIIEPCIHHOTO ¥ KOpPEJAMiHHO-PeTrpeciiHOro MEeTOIiB Ta Ha
KOMIT'FOTEpi 3 BHKOPHCTAaHHSAM CyYacHHX IIaKeTiB MPUKIAJHUX HpOrpam
tumy Excel, Statistica-6,0 [21].

PesyibTaTH Ta oOroBopenHsi. DopMyBaHHS BHCOKHX 1 CTalImx
ypokaiB HaciHHS pinaKy O3MMOTO € CKJIQJHHM IPOLECOM, TOB'SI3aHUM 3
MOCTYIOBOIO 1 TpUBaJIOK AudepeHuialiero GopMyBaHHS IeHEPaTHBHUX Ta
PENPOIYKTUBHUX OpraHiB. BiH iCTOTHO 3aJIeXKHUTh BiJ 30BHINIHIX (HAKTOPIB,
110 CYTTEBO BIUIMBAIOTH HAa CTPYKTYPY BpoXKaro. BaxxjMBuM eneMeHTOM st
OIIIHKK BPOXKAMHOCTI € 30epekeHa IycToTa POCIHH 10 30MpaHHs, KUTbKICTh
CTPYUKiB Ha POCIIMHI, HACIHKH y cTPyd4Ky i Maca 1000 naciuuu [14, 15, 25].

Sk cBimuath pe3yabratd gochimkerb O. Autonenka, O. Bosoriyk,
I. Menpauka, O. Tumodiiiuyka Ta iH., BUCOKOBpOXKaifHE 1 SKiCHE HACIHHS
i€l KyJbTypu (QOpPMYeThCS 332 ONTHMAIBHUX YMOB BHPOIIYBaHHS, CEpel
SKAX BaXJIHMBY pOJb BiAIrparoTh: COPTOBUH 1 TiOpWMAHUHA CKiIan, HOPMH
BHUCIBY HaCiHHs, CHCTEMA XXHMBJICHHS, 3aXUCTy POCIHH Ta IOTOHI (aKTopu
[2, 4].

HammmMmu  mocimiDkeHHSAMHM — BCTaHOBJIGHO, IO 3aCTOCYBaHHS
perynsTopa pocTy BEepMHHOIIC i HOPMH BHUCIBY HAciHHS COpPTy, TiOpumy
BIUIMBAJO Ha (OpMyBaHHA arpormeHo3ly 1 CTPYKTypHI €JIeMEHTH
MPOAYKTHBHOCTI POCIIHH.
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Haiibinpima KiTBKIiCTh CTPYYKIB Ha POCIHHI PillaKy O3WMOTO COPTY
Yepemorn (147,1 mr.) Oynma Ha BapiaHTi, Je MPOBOIMIM JOMOCIBHE
00poOeHHsT HACiHHS PEryJsITOpOM pPOCTY BepMHUHOMIC y HopMi 5 /T i
JIBOpa3oBe OOIPUCKYBaHHS POCJIWH (10 4 y/ra) 3a HOPMH BHUCIBY COpPTY
0,8 muH cxoxk. Hac./ra. lleii BapianT 3a0e3meunB OUIbINI TI MOKA3HUKH Ha
17,8 wr./poci. go xouTpoio i Ha 10,2 mr./poci. 3a Hopmu BUCiBY 0,6 MITH
CXOX. Hac./ra Ta Ha 16,5 mr./pocn. — 3a HopMH BuciBy 1,0 MIH CXOX.
Hac./ra.

VY ribpuny Mepcenec, sk i B copty Uepemomr, Ii MOKa3HHUKH
301IBITYBaHCA 10 KOHTpomo Ha 12-16 %.

JucriepciiHUM aHaJi30M BU3HAYCHO YACTKH BIUIMBY pPEryJsTOpa
pocty (akrop A), HOpM BuUciBYy HaciHHA ((akTop B) Ta coproBoro cxmamy
(daxrop C) Ha KiNBKICTh CTPYUKIB Ha POCIHHI pinaky o3umoro (puc. 1).

29,2%

251%

mParTop A E®akTop B B®arkTop C WBsaemogia AR
Bsaemogia AC @ B3szaemonia BC EB3aemoaia ABC  BiHwWi dakTopn

Puc. 1. Yactka BBy (akTopiB Ha KiNbKiCTh CTPY4YKiB Ha poc/uHi
pinaxky o3umoro (cepeane 3a 2018-2020 pp.)

3a pOKM JOCTI/KECHb BIUIMB (DaKTOPIiB JOCIHiAYy Ha pe3ylbTaTHBHY
o3Haky OyB TakuMm: ¢aktop A — 29,2 %, B — 25,1, C — 8,8 %. Takox cimif
BijzHaunTH mpo ButuB (31,9 %) B3aemonii dakropis BC. Pemra dakropis
MaJli He3HAYHUI BIUIMB HA GOpMyBaHHS pe3yJIbTaTHBHOI O3HAKH BKa3aHOTO
JIOCTITY.

JlocnmiypkeHHsIMA ~ BCTAQHOBJICHO, IO  CHOCOOM  3aCTOCYBaHHS
perynstopa pocTy BepMHIlONIC Ta HOPMH BHUCIBY HACiHHS BIUIMBQJIM Ha
301JIBLICHHS BPOXKAHOCTI pinaky o3umoro copTy Yepemor (tadi. 1).
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1. YpoxaiinicTp pimaky o3umoro copty YepeMoin 3aje:kHO Bil HOpMHU
BHCIBY HACiHHA i cIOCO0Y 3aCTOCYBAHHSA PeryJsiTopa pocTy Bepmuiionic
(2018-2020 pp.), T/ra

Bapianr YpoxaiiHicTh + 10 KOHTPOJIIO
nocainy | 2018 p. [2019p. [2020p. | P [T | %
0,6 MJIH CXO3K. HAac./ra
1 3,52 | 3,02 3,48 3,34 - -
2 3,78 | 323 3,79 3,60 0,26 7,8
3 383 | 325 3,78 3,62 0,28 8,4
4 3,9 | 331 3,92 3,73 0,39 11,7
5 403 | 3,37 4,06 3,82 0,48 144
6 4,12 | 3,48 4,13 3,91 0,57 17,1
0,8 MJIH CXO3K. Hac./Ta
1 3,76 | 324 3,83 3,61 - -
2 4,08 | 353 4,17 3,92 0,31 8,6
3 4,12 | 359 4,11 3,94 0,33 9,1
4 4,25 | 3,72 4,24 4,07 0,46 12,7
5 4,34 | 383 4,28 4,15 0,54 15,6
6 443 | 390 4,39 4,24 0,63 17,5
1,0 MJTH CXOX. Hac./ra
1 331 | 2,86 3,52 3,23 - -
2 3,58 | 312 3,68 3,46 0,23 7,1
3 3,61 | 3,16 3,67 3,48 0,25 7,7
4 3,70 | 3,20 3,96 3,62 0,39 12,1
5 3,75 | 3,28 4,01 3,68 0,45 13,9
6 386 | 3,35 4,10 3,77 0,50 16,7
HIPgs 3a dhaktopamu
A (perynsaTop

pocty) 0,07 0,09 0,10
B (Hopma BucCiBY - -

HaCiHHS) 0,10 0,08 0,12

Ipumitka. 1 — xonTpons (O€3 Bepmmitomic); 2 — mepearnociBHa 00poOka HaCiHHS

BepMmuiionic (5 1/t); 3 — oxHOpa3oBe IMO3aKOPEHEBE BHECEHHS Bepmuiionmic (4 n/ra); 4 —
nepeanociBHa 00pobka HaciHHA (5 J/T) 1 oHOpPa30Be IMO3aKOPEHEBE BHECEHHS BEPMHHOIC
(4 n/ra); 5 — nBopasoBe Mo3aKOpeHeBe BHECEHHs BepMmuiiozic (o 4 n/ra); 6 — mepemnociBHa
00poOka HaciHHA (5 7/T) i ABOpPa30Be MO3aKOPEHEBE BHECEHHS BepMUo/Iic (1o 4 1i/ra).

BcranoBineHo, 110 B cepelHbOMY 33 POKH JIOCHIIKeHb Y BapiaHTi 3a
JIOTIOCIBHOTO OOpOOJICHHS! HACIHHS PETyISTOPOM POCTY BEpMHHOMIC Y H03i
5 1/t 1 HOpMH BuCiBY HaciHHA 0,6 MJIH CXOX. Hac./Ta BpOXKaiHICTh pimaky
o3umoro copty Yepemomr cranoBuna 3,60 1/ra, abo Ha 0,26 T/ra Oinbiie
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MOPIBHAHO IO KOHTPONIO, 32 HOpMH BuCiBy 0,8 MIH cxoX. Hac.ra —
3,92 1/ra (0,21 T/ra), 3a HOpMHU BuCiBY 1,0 MIH cxo0. Hac./ra — 3,46 T/ra
(0,23 1/ra 10 KOHTPOIIO).

Y BapiaHTi 3a OJHOPAa30BOIO OOINPUCKYBAaHHS POCIHH pinaKy
03MMOTO il Yac Bereramii peryisTopoM pOCTY BEpMHUHOIIC y HOpMax
4 ni/ra ta 0,6 MITH CXOK. Hac./Ta BpOXKalHICTh HACIHHS CTaHOBWIA 3,62 T/Ta,
abo Oyna Bumorw a0 koHtpomo Ha 0,28 T/ra. 3a Hopmu BuciBy 0,8 MIH
CXOX. Hac./ra Ied TOCIOJapChKO IIIHHWH TMOKa3HUK cTaHOBHB 3,94 T/ra
(0,33 1/ra), a 3a Hopmu BuciBy 1,0 MiH cxoxk. Hac./ra — 3,48 T/ra (0,25 1/ra
JI0 KOHTPOJTIO).

JormociBHa 00poOKa HACIHHA pilaKy O3MMOTO PETYIATOPOM POCTY
BEPMHHOIIC y HOPMi 5 JI/T Ta OXHOpa3oBe OOMPHCKYBAaHHS POCIHH 3a
HOpMH BHCiBYy HaciHHZ 0,6 MITH CXOX. Hac.ra CIPHSUTH ITiIBHUIICHHIO
NpOIYKTUBHOCTI 110 3,73 T/ra, abo Ha 0,39 1/ra Oinblue, HK HA KOHTPOJII.
3a HopMmH BuCIBY HaciHHs (0,8 MJIH CXOX. Hac./ra 1el MOKa3HUK 3POCTaB —
4,07 1/ra (0,46 T/ra), a 3a HOpMH BuCiBY 1,0 MJIH CXOX. Hac.ra —
3HIKYBaBcs 10 3,62 1/ra (0,39 T/ra 10 KOHTPOIIIO).

JlBopazoBe OONpPHCKYBaHHS POCIMH BepMmuiionic (4 n/ra) mij vac
BereTalii 3a HOpMH BHUCIBY HaciHHS 0,6 MJIH CXOXX. Hac./ra 3a0e3Mmednio
BpoxaiHicTh 3,82 T1/ra, abo Ha 0,48 T/ra Oinpime, HK HAa KOHTpPOII, 3a
HopMmHu BHciBY 0,8 MIH cxox. Hac./ra — 4,15 1/ra (0,54 T/ra), 32 HOpMHU
BuciBy 1,0 MiH cxoxk. Hac./ra — 3,68 1/ra (0,45 T/ra 10 KOHTPOITIO).

JormociBHa 00po0Oka HaCiHHA copTy UepeMoI peryiIsTopoM pocTy B
HOpMI 5 J1/T Ta OOIPUCKYBaHHS POCIUH (4 1/Ta) mix Yac BereTarii 3a HOpMHI
BuciBy 0,6 MJIH CXOX. Hac./ra 3a0e3Neuniiv BPOXKAHHICTh y CEPEIHBOMY
3,91 t/ra, ado na 0,57 T/ra OimbIe MOPIBHSIHO 10 KOHTPOJIO, 33 HOPMHU
BuciBy 0,8 muH cxox. Hac./ra — 4,24 1/ra (0,63 T/ra 10 KOHTPOJIIO), 3a
HopMH BuciBy 1,0 MitH cxox. Hac./ra — 3,77 1/ra (0,50 T/ra 10 KOHTPOJIIO).

Ha ocHOBI OTpuMaHHX pe3yJbTaTiB JAOCHIKEHb 100YJOBaHO
MaTeMaTUYHy MOJIeJb BIUIMBY 3a3Ha4eHHUX BHIIE (akTOpiB Ha BPOXKaHHICTh
pinaky copty Uepemomr (puc. 2).

PiBHAHHS perpecii, 3aleKHOCTI BPOKaWHOCTI pillaKy O3UMOTO MAae€
takuit Burisia: y = 0,0931x + 3,844;

R?=10,8224.

Taky ¢opMyny CTaTUCTHYHOTO PIiBHSHHS OTPUMAHO BHACHiIOK
OIIPAIIOBaHHS PErpeciiiHo-KOPEeJSIIHHUX 3B S3KIB (PaKTOPHUX O3HAK Ta iX
BIUIUBY Ha pe3yJbTaTHUBHY O3HaKy. Lls (yHKIiOHaNbHA PiBHICTH CBiTYHUTH
PO MPSIMHUHA KOPEIALiHHUH JTiHIHHU 3B'130K (PaKTOPHOI Ta pe3yIbTaTHBHOL
03HAK Ta BUCOKY CHIIy TiICHOTH iX 3B’SI3Ky.

75



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepoOCTBO i TBApUHHULTBO. 2022. Bur. 71 (2)

4,7

4,5

4,3

4,1

y=0,0931x+ 3,844
R?*=0,8224

W Pap 1 « Pag 2

Niniiina (Pag 2)

Puc. 2. MatemaTH4Ha Moje/Ib KopeJsiniifHol 3a/1e:KkHOCTI BposkaiiHOCTI
pinaky o3umoro y BapiaHTi 6 3a Hopmu BHciBy HaciHHA 0,8 MJIH cXO0XK.
Hac./ra (2018-2020 pp.)

JocipkeHHsIMA BCTAHOBJIEHO, L0 3a JIOMOCIBHOTO OOpOOJIeHH:
HACiHHS Ta OJHO- YM JBOPA30BOr0 OOMNPHCKYBAHHS POCIUH PEryISTOPOM
pOCTYy BepMHUONIC HAWOLTBITYy BpOXAWHICTH pIMaKy O3UMOTO COPTY
Yepemomr otpumano 3a HopMmH BuciBy 0,8 MiH cxox. Hac./ra. Tak, y
BapiaHTI 3a JMJONOCIBHOTO OOpOOJEHHS HACIHHS pETYISTOPOM POCTY
BepMHUIIOIiC Ta ABOPA30BOrO OONMPUCKYBAHHS I1iJ] YaC BEreTallii pOCIUH LM
PEryJIsaTOPOM POCTY BPOXKAHICTh CTAaHOBUJIA y cepenHbomy 4,24 T/ra, abo
Ha 0,63 T/ra mepeBHIMIIA [TOKA3HHK HAa KOHTPOJIi, a TAKOX BOHA Oyja Ha
0,33 1/ra GinbIIOIO, HIX B aHAJIOTYHOMY BapiaHTi 3a HOpMH BUCIBY 0,6 MIIH
cxox. Hac/ra Ta Ha 0,47 1/ra — 3a HOpMU BuCIBY 1,0 MITH CXO0X. Hac./ra.

AHanoriyHi 3aKOHOMIPHOCTI 1 pe3yjbTaTd ICTOTHOTO BIUIMBY
3aCTOCYBaHHSI PETYJSATOpPa POCTY BEPMHIOAIC OyIIO0 OTpUMAHO Ha BapiaHTax
3a BUpOIIyBaHHsI ribpuay Mepcenec (tadm. 2).

JlocmiKeHHSIME BCTaHOBJICHO, 1[0 JIOIIOCiBHE OOPOOJICHHS HACiHHS
pinaky o3umoro riopuny Mepcenec peryssiTopoM pocTy BepMuioaic y 1031
5 ni/ra 3a HopMmHu BuCiBY 0,6 MJIH CXOX. Hac./ra 3a0e3neywso 30iIbIISHHS
BpOXKaiHOCTI y cepelHbOMY Ha 8 % MOPIBHSHO O KOHTPOJIO, 32 HOPMH
BuciBy 0,8 MiIH cXxox. Hac./ra — BiAmoBigHO Ha 7,4 % Oinbpine, 3a HOpMU
BuciBy 1,0 MIH cxoxk. Hac./ra — Ha 6,8 %.
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2. YpoxaiinicTp pimaky o3mmoro riopuay Mepceaec 3aje:KHO Big
HOPMHU BHCiBY HAacCiHHS 1 cmoco0y 3aCTOCYBaHHSI PeryJjsiropa pocrty
BepMmuiiogic (2018-2020 pp.), T/ra

Bapianr YpoxaiiHicTh Cepeme + 710 KOHTPOIIO
nociny | 2018 p. | 2019 p. [ 2020 p. | =~ PH ra | %
0,6 MJITH CXO3K. Hac./ra
1 3,47 3,50 3,59 3,52 - -
2 3,71 3,82 3,87 3,80 0,28 8,0
3 3,79 3,85 3,96 3,83 0,31 8,8
4 3,90 3,93 4,02 3,95 0,45 12,2
5 3,96 4,01 4,10 4,02 0,58 14,2
6 4,05 4,12 4,22 4,13 0,61 17,3
0,8 MJTH CXOK. Hac./ra
1 3,23 3,31 3,18 3,24 - -
2 3,46 3,58 3,37 3,47 0,23 7,1
3 3,50 3,62 341 3,51 0,27 8,3
4 3,61 3,70 3,49 3,62 0,38 11,7
5 3,65 3,75 3,64 3,68 0,44 13,6
6 3,74 3,85 3,78 3,79 0,55 17,0
1,0 MyIH CXO0XK. Hac./ra
1 3,08 3,20 3,05 3,11 - -
2 3,31 3,40 3,25 3,32 0,21 6,8
3 3,34 3,51 3,20 3,35 0,24 7,7
4 3,42 3,58 3,36 3,39 0,35 10,9
5 3,46 3,60 3,50 3,52 0,41 13,1
6 3,52 3,63 3,59 3,58 0,47 15,1
HIPgs 3a dhaktopamu
A
(peryansitop
pocty) 0,07 0,06 0,08
B (nopma - - -
BUCIBY
HaCiHHS) 0,05 0,08 0,10

Ipumitka. 1 — koHTposb (6€3 BepMUiiOfic); 2 — TepeanociBHa 00poOKa HACIHH
BepMmuiionic (5 1/t); 3 — oxHOpa3oBe IMO3aKOPEHEBE BHECEHHS Bepmuiionmic (4 n/ra); 4 —
nepeanociBHa 00poOka HaciHHA (5 J7/T) 1 oHOpa30Be MO3aKOPEHEBE BHECEHHS BEPMHHOMIC
(4 n/ra); 5 — nBOpa3oBe MO3aKOpPEHEBE BHECEHHsI BepMuiiofic (o 4 i/ra); 6 — mepeanociBHa
00poOka HaciHHA (5 7/T) i ABOpPa30Be MO3aKOPEHEBE BHECEHHS BepMUUo/Iic (110 4 11/Ta).

OnHopazoBe  OONMPHCKYBaHHS  POCIMH I 4ac  Bereramil
PEryJIATOpOM pOCTy BepMHHOJic y 1031 4 j/ra 3a HopMu BuciBy 0,6 MiH
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CXOX. Hac./ra 3a0e3medyBajio 30UTBIICHHS BPOXKAHHOCTI HACIHHA pirmaky
o3uMoro Ha 8,8 % MOpIBHAHO OO KOHTPOJIIO, 32 HOpMHU BHUCiBy 0,8 MiH
cXOX. Hac./ra — Ha 8,3 %, 3a HOpMu BHCIBY 1,0 MJIH CXOX. Hac./ra — Ha
7,7 %.

JonociBue 00poOJeHHsT HAaciHHA pilaKy O03UMOro IpernapaTom
BEPMHUHOIIC y 1031 5 JI/T 3 HAacTYIHMM OJHOPAa30BUM OOIPHCKYBaHHIM
pociuH min yac BereTanii Bepmuiioaic (4 n/ra) i 3a Hopmu BuciBy 0,6 MiH
CXOJ. Hac./ra 3a0e3neumsio 30UIbIIEHHA BPOXaWHOCTI HaciHHA Ha 12,2 %
MOPIBHAHO 10 KOHTPOINIO, 3a HOpMH BHCiBY 0,8 MJIH CXO0X. Hac./ra — Ha
11,7 %, 3a Hopmu BuciBy 1,0 MiH cxox. Hac./ra —Ha 10,9 %.

Y BapiaHTI ABOPa30BOro OOMPHCKYBAaHHS POCIHH PIMaKy O3UMOTO
i 9ac BereTalii peryIsITopoM pocTy BepMuioaic (4 j/ra) i HOpMH BHCIBY
0,6 MIH CcXOX. Hac./ra BiA3HaueHO 30UIBIIEHHS BPOXXAWHOCTI HACIHHS
pimaky o3umoro Ha 14,2 % nopiBHSHO 10 KOHTPOJIO, 32 HOpMHU BuciBy 0,8
MJIH CXOX. Hac./ra — Ha 13,6 %, 3a Hopmu BuciBy 1,0 MJIH CXO0X. Hac./ra —
Ha 13,1 %.

JlomociBHe 00pOOJICHHS HACIHHS pinaky 03uMoro riopumy Mepceaec
peryJaTopoM  pOCTY  BEpPMHUHOAIC 3  HACTYIIHUM  JIBOPa30BHM
OONpHCKyBaHHAM 3a HOpPMHU BHCiBYy 0,6 MJIH CXOX. Hac./ra 3a0e3mednso
30iIpIIeHHS BpoXkaiHOCTI Ha 17,3 % MOpIBHSHO 10 KOHTPOIIO, 32 HOPMHU
BuciBy 0,8 MiH cx0x. Hac./ra — Ha 17,0 %, 3a HOpMH BHCiBY 1,0 MITH CXOX.
Hac./ra—Ha 15,1 %.

3a pesynbTaTaMu JIOCHIPKEHHS C(OPMOBAHO Bi3yallbHYy MOJIEINb
(hopMyBaHHSI BpOXAWHOCTI pimaky o3mMmoro TiOpumy Mepceaec 3aiekXHO
Bijl ClIOCOOY 3aCTOCYBaHHS PEryJisiTopa pocTy BEPMHUIOIIC Ta HOPMH BUCIBY
Haciuus (puc. 3).

TakuM YHHOM, MM MOXXEMO CIIOCTEpiraTd, IO HaHOIIBIIY
BPOXKaMHICTh HAaCiHHS pimaky oszumoro riopuay Mepcenec — 4,13 T/ra
(0,61 1/ra mopiBHSIHO a0 KOHTPOJIO) y cepeanbomy 3a 2018-2020 pp.
OTPHUMAHO y BapiaHTi 3a JONOCIBHOTO 00pOOJIEHHsT HACIHHS piNaKy 03UMOro
PETYIATOPOM POCTY BEPMHHOIIC Y 1031 5 11/T, HOpMU BUCIBY 0,6 MIIH CXOXK.
Hac./Ta Ta JBOPa30OBOTO OOMPUCKYBAaHHS pOCIWH IIJ Yac Bereraril
PETyIIATOPOM POCTY BEpMUIoic y 1031 1o 4 Ji/Ta.

Ha ocHOBI mpoBeneHHMX AOCIHIKEHb MU BCTaHOBWJIM E€KOHOMIUHY
e(EeKTUBHICTh €JIEMEHTIB TEXHOJIOT1i BUPOIIYBaHHS pIllaKy 03UMOIO COPTY
UYepemomn Ta ridpmmy Mepcenec 3a pi3HMX HOPM BHCIBY Ta BapiaHTIB
3aCTOCYBAHHS PETYJISATOpa POCTy BepMuiiomic (Tadi. 3).
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Puc. 3. Moaeab ¢opmyBaHHS Bpo:kaiiHocTi pimaky o3umoro riopuay
Mepceaec 3ajie:KHO BiI cIocody 3acTOCYBaHHsSI PeryJsitopa PpocTy
Bepmuiionic (dakTtop A) Ta HopMu BHciBY HaciHHa (¢dakTop B)
(2018-2020 pp.)

Amnaniz orpumanux 3a 2018-2020 pp. pe3ysbTariB JOCIHIIKEHHS
MOKa3aB, 110 HAMBHIII €KOHOMIYHI MOKA3HUKU B TEXHOJIOTil BUPOIIYBaHHS
pimaky o3uMmoro copry UYepemomi, 3a fKOi piBeHb pPEHTAOEIHHOCTI
BUpOOHMIITBA HaciHHA craHOBUB 127,7 %, oTpuMaHO Ha BapiaHTi
JIOTIOCIBHOTO  OOPOOJICHHS IIOCIBHOTO MaTepialy peryJasTopoM pOCTY
Bepmuiionic (5 1/t), BuciBaHHS HaciHHA HOpMOro 0,8 MIIH CXOX. Hac./ra Ta
JIBOPa30BOT0 OONPUCKYBAHHS IIMM IpETapaToM KyJbTypH IiJl yac BereTawii
B 11031 10 4 si/ra. Y ribpuny Mepceaec Ha TakOMy BapiaHTi 3aCTOCYBaHHsI
peryJsTopa pocTy HaiBuilla peHTadesbHICTh craHoBmia 133,5 % 3a Hopmu
BuciBy 0,6 MJIH CXOX. Hac./ra.
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3. Exonomiuyna edeKTHBHICT, BHPOIIYBaHHS pilaKy 03MMOro COpPTY
YepeMoun 3ajie;KHO Bi 3aCTOCYBAaHHSI Peryjisitopa pPocTy Ta HOPMH
BUCIBY Hacinns (2018-2020 pp.)

e W = 7 =
Bapiant % < | 2 E ’\; = § & & g, E =
pocniny | £EZ | S5& EFE FEE| E&| &°
3 .= [ = 8 & E A <
sg | PE | 8& g 8 =
- = o O o
0,6 MJITH CXO3K. Hac./ra
1 3,34 32064 | 16530 | 15534 | 4949,1 94,0
2 3,60 34560 | 16644 | 16501 | 4623,3 99,1
3 3,62 34752 | 16754 | 16706 | 4628,2 99,7
4 3,73 35808 | 16798 | 17517 | 45035 104,3
5 3,82 36672 | 16934 | 17966 | 4433,0 106,1
6 3,91 37536 | 16970 | 18830 | 4340,2 111,0
0,8 MJIH CXO3K. Hac./Ta
1 3,61 34656 | 16545 | 16555 | 4583,1 100,1
2 3,92 37632 | 16693 | 19332 | 42584 115,8
3 3,94 37824 | 16773 | 19342 | 4257,1 115,3
4 4,07 39072 | 16799 | 20081 | 41275 119,5
5 4,15 39840 | 16935 | 21025 | 4080,7 124,2
6 4,24 40704 | 16987 | 21693 | 4006,4 127,7
1,0 MyIH CXO0XK. Hac./ra
1 3,23 31008 | 16560 | 12805 | 51269 77,3
2 3,46 33216 | 16678 | 15072 | 4820,2 90,4
3 3,48 33408 | 16780 | 15285 | 48218 91,1
4 3,62 34752 | 16826 | 15824 | 4648,1 94,0
5 3,68 35328 | 16936 | 16299 | 46022 96,2
6 3,77 36192 | 16990 | 17055 | 4506,6 100,4

Ipumitka. 1 — xonTpons (O€3 Bepmmitomic); 2 — mepearnociBHa 0OpoOka HaCiHHS
BepMmuiionic (5 1/t); 3 — oxHOpa3oBe IMO3aKOPEHEBE BHECEHHS Bepmuiionmic (4 n/ra); 4 —
nepeanociBHa 00poOka HaciHHA (5 J7/T) 1 oJHOpa30Be MO3aKOPEHEBE BHECEHHS BEPMHHOIC
(4 n/ra); 5 — nBopasoBe Mo3aKOpeHeBe BHECEHHs BepMmuiiozic (o 4 n/ra); 6 — mepemnociBHa
00poOka HaciHHA (5 7/T) i ABOpPa30Be M0O3aKOPEHEBE BHECEHHS BepMUo/ic (1o 4 1i/Ta).

BucnoBku. [{151 TOCATHEHHSI peHTa0EIbHOCTI BUPOOHUIITBA HACIHHS
pimaky osumoro 125-135 % rocmnomapctBam KapnaTtcekoro perioHy Ha
JIEPHOBO-OIII30JICHNX IPyHTaX PEKOMEH]Iye€MO 3aCTOCOBYBATH TE€XHOJIOTIIO,
sKa BKJIIOYa€ HOpMH BHCiBY copTy Uepemomr — 0,8 MiH cxox. Hac./ra,
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riopumy Mepcenec — 0,6 MIH CXOX. HAac./Ta, 3aCTOCYBaHHS pPETyJATOpa

pOCTy BepMHHOIIC B TEPEANOCiBHIA 00poOI

HaciHas (5 1/t) Ta

JIBOPa30BOMY II03aKOPEHEBOMY BHeceHHi (o 4 1n/ra) y ¢a3u po3BHTKY

kynsTypu BBCH 36-46 i BBCH 51-60.
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TPAHC®OPMAIIISAA ATPOXIMIYHUX BJJACTUBOCTEM
SACHO-CIPOI'O JIICOBOI'O ITIOBEPXHEBO OI'VIEEHOT' O
IPYHTY 3A TPUBAJIOTO IEPIOAY
CIVIbCBKOTI'OCIHOJAPCBKOI'O BUKOPUCTAHHA

VYrpaBiiHHS POIIOUICTIO Iependadae IMOCTIHHY KOPEKIil0 MeliOpaTHBHUX,
TEXHOJIOTIYHUX 3aXOJIB y CTPOriil BIIIOBITHOCTI 1O 3MIHM KiiMary, mepeliry
TPYHTOBHX IPOIIECIB 1 peXKUMIB, ()i3i0JOTIYHIX MOTPEd POCINH, PUHKY. [HTeHCHBHE
BEJICHHSI CIJIbCBKOTO TOCIOAAPCTBA B YKpaiHI CYNPOBOMXKYETHCS TpaHCHOpPMaALIiEIo
OCHOBHHX BIIACTUBOCTEH Ta pPEXKUMIB IpyHTIB. OOHAK Ha CHOTOMHI CTUXIHHHM
03HaKaM TPaHC(POPMAIIHOTO PO3BUTKY IPYHTIB i HopMyBaHHS IXHBOI POAIOYOCTI
NOTPiOHO TMPOTHCTABUTH HAYKOBO OOIPYHTOBaHY CHCTEMY YIPABIIHHSA LHUMH
HPOLECAMH.

Jns  ontuMizamii BHKOPHCTaHHS SICHO-CIPOTO  JIICOBOTO  ITOBEPXHEBO
OTJICEHOTO IPYHTY B yMoBax 3axinmaoro JlicocTermy NpiOpUTETHHMH 3aJIUIIAIOTHCS
3HW)KEHHSI KHCIIOTHOCTI, BHECEHHS OpPraHIiYHHX Ta MIHEpAIbHUX JOOpHB, IO
BOJIHOYAC 3a0e3Meuye HayKoBO oOTpyHTOBaHE BesleHHs 3emiiepoOcTBa. OO0’ €KTUBHY
iHpopMalLifo MpPo CTaH i 3MIHM arpoeKOCHCTEM, OKPEeMHX IX KOMIIOHEHTIB IIij
BILUTHBOM Pi3HHMX aHTPOIIOTEHHHX HABAHTA)KEHb MOKHA OTPUMATH TUTBKH B 0a30BUX
TPHUBAIUX CTALIOHAPHUX JOCTIIaX.

JlocmipkeHHST CTOCYIOTBCS TIOPIBHSUIBHOT OINIHKH 3MiHH arpoXiMi9HHX
BJIACTHBOCTEH SICHO-CIpOTO JICOBOTO MOBEPXHEBO OTJICEHOTO IPYHTY 3a 25-pidyHHi
nepios HOro BUKOPHUCTAHHS B CUCTEMi IHTEHCHBHOTO 3eMiiepobcrBa (kiH. |V poramii
CEeMUITUIEHOT ciBO3MiHHM Ta KiH. [X poTanii 4oTHpHUIiIEHOT CiBO3MIHM).

Pe3ynbTati HayKOBHMX JOCHIJKEHb CBiqUaTh, IO 3MiHA JIICOBHX IIEHO3IB
arponeHo3aMy IO3MTHBHO BIUIMHYJA HAa KHCIOTHO-OCHOBHI BJIACTHMBOCTI SICHO-
CIpOTO JIICOBOTO TIOBEPXHEBO OTJICEHOTO IPYHTY. 3a 25-piuHHi Tepiox BHECEHHS B
IPYHT onHiel HopMH MiHepanbHHX n00puB, 10 T/ra THOMO Ha Qoni 1,0 H CaCOs3
nokasHuk pHkc ropusonty HEgQlI B 000x poramisix € cnaGoOKHCIHM
(5,18-5,51). Bogrovac nokasuuk Hr B 000X poTarmisx Ha BiMiHY BiJ| KOHTPOJIO
KOJIMBABCS BiJl HU3bKOT IO CEPEAHBOT BEIMYMHN 3 MaKCHMAIbHUMK 3HAUYCHHSIMHU B
cepenniit yactuni npodigro. B 000X poTarlisix Ha KOHTPOJI Ta 3a Pi3HUX CHCTEM
YIOOpEHHs CIOCTepiraM aKyMyJILil0 BMICTYy TyMycCy JIMIIE y BEpXHiX IIapax
1pyHTy. Hrmokai ropusonTu € 6esrymycanmu (< 1 %).

© T"aBpumixo O. C., Omidip 0. M.,

I'abpuens A. 1., laptuxa T. B., 2022
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IpyHT mia micom 3a BMicToM rymycy B ropusonTi HEQl € Husbkorymycaum
(2,07 %), amxdi ropusoHTH € 6e3rymycHnMH (< 1 %). Ha mepenosi BmicT rymycy B
ropusonti HEQl € mmspkuit (1,74 %), BHH3 1m0 mpodinio TeHeTHYHI TOPU3OHTH €
TaKox OesrymycHumH (< 1 %).

KmiouoBi ciioBa: sicHO-cipmii JIiCOBHI ITOBEpXHEBO OIJICEHHH IPYHT,
TOPU30HT, YAOOPEHHS, KUCIOTHICTB, TyMYyC.

Oleh Havryshko, Yurii Olifir, Anna Gabryiel, Tetiana Partyka

Institute of Agriculture of Carpathian Region NAAS

Transformation of agrochemical properties of light-gray forestal
surface-gleyed soil during long-term agricultural use

Fertility management ensures the correction of meliorational, technological
measures in strict accordance with climate change, the course of soil processes and
regimes, physiological needs of plants, market. The intensive management of
agriculture in Ukraine transforms the main properties and regimes of soils.
However, today, the spontaneous signs of the transformational development of soils
and the formation of their fertility must be contrasted with a scientifically based
system of management of these processes.

To optimize the use of light-gray forestal surface-gleyed soil in the
conditions of the Western Forest-Steppe, reducing acidity, applying organic and
mineral fertilizers, which at the same time ensures scientifically based farming,
remain priorities. Objective information about the state and changes of
agroecosystems, their individual components under the influence of various
anthropogenic loads can be obtained only in basic long-term stationary experiments.

The research concerns the comparative assessment of changes in the
agrochemical properties of the light-gray forestal surface-gleyed soil over the 25-
year period of its use in the system of intensive agriculture (end of 1V rotation of
seven-field crop rotation and end of IX rotation in four-field crop rotation).

The results of scientific studies show that the change of forestal coenoses by
agrocenoses positively affected the acid-base properties of the light-gray forestal
surface-gleyed soil. During the 25-year period of applying the same rate of mineral
fertilizers to the soil, 10 t/ha of manure on a background of 1.0 n CaCO3, the pHkci
indicator of the HEgI horizon in both rotations is slightly acidic (5.18-5.51). At the
same time, the Hg indicator in both rotations, in contrast to the control, ranged from
low to medium values with maximum values in the middle part of the profile. In
both rotations in the control and under different fertilization systems, the
accumulation of humus content was observed only in the upper layers of the soil.
Lower horizons are humus-free (< 1 %).

According to the humus content of the forestal soil in the HEgI horizon, it is
low-humus (2.07 %), the lower horizons are humus-free (< 1 %). On the fallow, the
humus content in the HEgl horizon is low (1.74 %), down the profile the genetic
horizons are also humus-free (< 1 %).

Keywords: light-gray forestal surface-gleyed soil, horizon, fertilizer,
acidity, humus.
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Beryn. HaykoBo oOrpyHTOBaHa cHcTeMa BEICHHS 3eMIIepoOcTBa
Ma€ BUpilIaNbHE 3HAYEHHS Il (OPMYBaHHSA I OTPUMAaHHS NPHOYTKOBUX
BpOXKaiB BHCOKOi $IKOCTI IIUIIXOM IIOCTIHHOTO MOHITOPHHTY OCHOBHHX
(YHKIIH TPYHTIB, CBO€YacCHOI KOPEKLil Ta BIPOBAKEHHS OKPEMHX
KOMIIOHCHTIB arpotexHouorid [9, 17, 18, 25]. Yce ciabcbKOrocmoaapcbke
BUPOOHMIITBO Ta PO3POOKHM IMIONO OCBOEHHS JIICY 3ajJexarb Bij
arpoxiMiYHHX BIACTHBOCTEH BKa3aHOTO TUILy IpyHTY [14, 21].

Bimpasy 30impmryeTbcs  mofieHHa morpeba B TECTYBaHHI,
3aMiKaBIeHICTh TPOMAICHKOCTI B OTpUMaHOMY KaJiOpi mpoxykuii Bin Hel i
anpoOarist pe3ynpTariB Ha mpakTtumi [4, 5, 20]. ChnexTp AOCTiIKeHb, IO
CTOCYIOTBCSI 3MIiHM BIIACTHBOCTEH IDYHTIB 3a TPHBAJIOTO BHKOPHCTAaHHS,
nyxe mupokuit [7, 13, 16, 22, 26, 27, 29].

JocmimkeHHs SAKOCTI TIPYHTY BKIIOYAE€ aHANi3 IapaMeTpiB i
NpOLECiB, $IKI BIUIMBAIOTh HAa IPYHT, 3YMOBIIOIOYH HOro e(eKTHBHE
(yHKIIIOHYBaHHS SIK KOMIIOHEHTa 3710pOBO1 ekocuctemi [2, 5].

ToMy B KOHTEKCTI CTIMKOCTI arpoexkocucreM 1 30epexeHHs
POAIOYOCTI  MOTPIOHMM € OTpUMaHHS OO0 €KTMBHUX  PE3yJIbTaTiB
JIOCITIJDKEHHS] CTaHy arpOEKOCHUCTEM IIijl BIUIMBOM PI3HUX arpo3axoiiB Ui
30aJ1aHCOBaHOTO BUKOPUCTaHHs 1X pecypceis [3, 11, 15, 23]. /lns BupimeHHs
1i€i mpoOieMu BaXXJIMBUM € KOMITJIEKCHE ITOPIBHSIHHS PO3BHTKY arporeHHO-
TpaHC()OPMOBAaHMX Ta BIAHOCHO NPUPOJHHMX TIPYHTIB, a TaKOX
IHTEpIIpeTallisl JaHuX, MMOB’A3aHKX 13 monepeaniMu gociipkenasmu [1, 10,
12, 28, 30].

lo6 omiauTH TpaHcoOpMAaIif0o BIACTUBOCTEH IPYHTYy, sKa
BiIOYBa€ThCS B  arpoeKOCHUCTEMax, BaXJIHMBO 3pPO3YMITH, HACKIUIbKH
3MIHMJIKCS IPYHTH MOPIBHSHO 3 NPUPOJHUM (POHOBHM IPYHTOM, TOMY YU.
Chendev Ta in. 3actocyBany MOMIOHWI MiAXiM y JOCHIIKEHHSAX IPYHTIB,
0a3yrounch Ha MPHKJIAl ICTOPUYHOTO PO3BUTKY JICOBHX JaHAIABTIB Y
CIIA Ta €Bpoi [8, 10]. Bonu 3a3Havanw, 1o TpuBanuii 00pobiTOK IPyHTY
B MEpIIy Yepry AyXe 3MiHUB #Horo Mmopdosorito, Ximiuni Ta (i3udHi
BiactuBocti [6, 24, 19], TakoX HAroJOIIyIOTh Ha BaXXIHMBOCTI 4acOBOI
TPHUBAJIOCTI.

O0’exTuBHY iH(GOpPMAIFO PO CTaH 1 3MIHH arpOCKOCUCTEM,
OKpeMHX iX KOMIIOHEHTIB TMiJ BIUIMBOM PI3HHX aHTPOIOTEHHHX
HaBaHTAXXEHb MOXKHA OTPHMATH TiJIbKH B 0a30BHX TPUBAIMX CTAI[IOHAPHUX
JIoCIiaax.

MeTor0 HammWx JAOCHIIPKEHh OyJlno BCTAHOBHUTH B  yMOBax
CTaliOHAPHOTO MOCHIAY 3MiHy arpoxXiMiyHHX BIACTHBOCTEH SCHO-CIpOTO
JICOBOTO0 TOBEPXHEBO OTJIEEHOTO IPYHTY 3a 25-piyHMH TepioJ] BIUIMBY
PI3HUX CcHCTEM yAOOpEeHHS 1 MepioJUYHOTO BAIHYBAaHHS 1 MOPIBHATH iX i3
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AQHAJIOTIYHUMH BJIACTHUBOCTSAMH Yy MPHPOJHOMY CTaHI Ha TEpeso3i Ta mif
JicoM.

Marepianm i meroan. HaykoBo-mociinHy poOOTy BHUKOHYBalu B
KJIACHYHOMY CTaIliOHAPHOMY IOCHiNi, 3aKiazeHomy B 1965 p. y Bigmim
arpoximii Ta TIpPYHTO3HaBCTBAa IHCTUTYTy CUIBCBKOTO TOCHOAApCTBa
Kapnarcekoro periony HAAH. [locnix 3aneceno y Peectp H0BrocTpokoBUx
craiioHapHux mosboBux gochiniB HAAH (atectar peecrpanii HAAH
Ne 29). Tum rpyHTY AOCHIZHOI AISTHKH SICHO-CIpH JIICOBHH HOBEPXHEBO
OTJIeeHHH. 3 Yacy 3aKJaaK{ TOCTIT MPOWIIOB I’ ATh CEMHUMIUIBHIX POTAIliil.
Ha TemepinTHiif 9ac HOCIiIKEHHS BEAYTHCS Y YOTHPHITUIBHIA POTALIii.

CramioHapHU# TOCTi PO3MIIIEHUH B HATYPi HA TPHOX IOJIAX, KOXKHE
3 AKX Hamidye 18 BapiaHTIB y TpHpa3oBOMY MOBTOpeHHI. Po3ramryBaHHS
BapiaHTIB OJHOSAPYCHE, IMOCHIJOBHE. 3arajibHa IUIOMA JUISHKH CTAHOBUTH
168 ™2, oOmikoBa — 100 M2 ArpoTexHika BHMpOIIyBaHHS KYJBTYP,
00pOOITOK IPYHTY 1 JOTJISAM 3@ MOCIBAMU 3arajibHOMPUNHSATI A1 YMOB 30HH
3axinHoro Jlicocteny YkpaiHu.

ArpoxiMi4Ha XapaKTEpUCTHUKA OPHOTO IIapy IPYHTY IO 3aKiaJKu
JOCTiTy Taka: BMICT rymycy (3a Tropinum) 1,42 %, pHkcr 4,2, TiIpomiTHYHA
kucnotHicth (3a Kanmenom) 4,5, oominna (3a CokonoBum) — 0,6 Mmr-
ekxB/100 T rpyHTY, BMicT pyxomoro amomigiro 60,0, pyxomoro ¢ocdopy (3a
KipcanoBum) i oOmiHHOrO Kamito (3a MacnoBoro) — Bignosigao 36,0 i
50,0 mMr/kT IpyHTY.

Y mocminmi 3acrocoByBanmm HamiBrepempimuii THiE BPX Ha
coJoM’siHIM mifcTwini, amiauHy cemitpy (34,5 %), rpaHynboBaHUH
cynepdocdar (19,5 %), kaniiiny ciib (40 %), mirpoamodocky (NPK mo 16
%) (mipu BukopucTanHi Hitpoamodocku Bmict NPK 30a1ancoByBaju 3riaHO
3 piBHSIMHU yJOOpEHHS MPOCTUMHU J00puBamu). ['HIi y ceMunibHINA poTamii
3 po3paxyHky 10 i 20 T/ra CiBO3MIHHOI IUIOIII BHOCHJIM IiJ KapTOILIIO 1
OypsiIKM IIyKpOBi, y YOTHPHIIUIBHIA — miJ KyKypya3y. PochopHo-KaniiiHi
J00prBa BHOCHJIM BOCEHH, a30THI — IiJ MEPeanoCiBHY KyJbTHBAIIILO.
BamayBanHs y [-V poTamisx 3rigHO 31 CXEMOIO AOCIHIAY y CEMHITUIbHIN
CIBO3MIHI TMPOBOMMJIM TiJ KApPTOIUTIO; y YOTHUPUIUIBHIA poTamii — Imif
KyKYpYy/3y Ha CHJIOC, Y sIKii TaKoX BiJJKOPHI'OBaHa J[03a BHECEHHS JJ0OpHB
i KyJbTypH CIBO3MIHH, HE MOPYIIYIOYH 3MICTY BapiaHTiB. SIK BalHSIKOBI
Marepiali BUKOPHCTOBYBanu BamHsikoBe OopomHo (90 % CaO).
[ounnaroun 3 VIII poramii (2008—2011) npyruii ykic KOHIOUIMHH JIy4HOT
320pIOBAJIM TOOPUBO HA BCIX BapiaHTax JOCIITy.

Y crarTi mpencTaBiIeHO pPEe3yNbTaTH JOCHiPKeHb Ha KiHenps [V
porarii ceMHIiIbHOI CIBO3MIHH (KapTOIis — SYMIHB SpUi 3 MifCiBOM
KOHIOIIMHK — KOHIOIIMHA JIyYyHa — MIISHUIS 03MMa — OYpsIKH IyKpOBI —
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KyKypylI3a Ha CHJIOC — TIIISHWII O3WMa) y BapiaHTax: aOCOJIOTHOTO
KOHTPOJIIO 03 BHECEHH: JOOPHB (KOHTPOJIb), OPraHO-MiHEPaIbHOI CHCTEMHU
ynobpennss (10 T/ra ciBo3minHOT momi rHoro + N7PgoKeo) Ha ¢oHi
nepiognuynoro BarmHyBaHHs 1,0 H CaCOs3 3a TiIPOJITUYHOIO KUCIOTHICTIO
(6,0 T/ra BanmHskoBoro Oopomrna) Ta MiHepanbHOi (N140P180K1g0) cuctem
ynobpenss [1].

HocmimxenHss Ha kivenp IX portamii 4OTHpHMIUIBHOT CiBO3MIHM
(KyKypya3a Ha CHJIOC — SYMiHb SPHHA 3 TIICIBOM KOHIOIIMHH JyYHOI —
KOHIOIIMHA JIydHa — IIIEHWI O03WMa) IIPOBOAWIM Yy BapiaHTax:
abCOJIIOTHOTO KOHTPONIO 0e3 BHEceHHS M0OpHB, OpraHo-MiHEpaJIbHOI
cucremu ynooperas (10 1/ra ciBo3minHoOi muromyi THOIO + NesPesKes) Ha
¢oni mepiommunoro BamHyBaHHA 1,0 H CaCOsz 3a TiZpONITHYHOIO
kucnotHicTio (6,0 T/ra BamHsKOoBOro GopoiHa) ta MiHepanbHOi (NgsPssKes)
CHCTEMH YAOOpEHHS.

Jliist nmopiBHSHHS TpaHC(OpMAITi BIACTHBOCTEH IPYHTY 32 TPUBAIOT0
AHTPOIIONEHHOTO BIUIMBY Yy TPHPOAHOMY cTaHi 3akianeHo (2015 p.)
JIOJIATKOBI PO3PIi3H Mi[] JIICOM 1 Ha Tepertosi.

AmHaniTnuHi poOOTH BUKOHYBAIM B AaTECTOBAHIM arpoxiMivuHin
naboparopii (cimourso Ne PJI 149/18 Big 05.02.2018 p., BumaHe
AIT «JIpBiBCcTaHOApTMETpOJIOTIsH») [HCTUTYTY CITBCBKOTO TrOCIONapcTBa
Kapnarcekoro periony HAAH. 3paskm 1pyHTOBOTO mpOodimro s
BU3HAYCHHS arpoXiMiYHUX BIACTHBOCTEH Ha MOCIIJUKYBaHMX BapiaHTax
BiIOMpany 3 KOXXHOTO T€HETHYHOTO TOPU30HTY Ta TOTYBAlHM 1O aHANi3iB
srimro 3 JICTY 4287:2004 ta JCTY ISO 11464-2001. pH compoBoi
BUTSDKKH BUMIPIOBAJIM MOTEHLIOMETPHYHUM MeToaoM 3rigHo 3 JICTY ISO
10390-2001, rigponitnyny kuciorHicts (Hr) — wmeromom Kanmena vy
moaudikanii [IIHAO (JICTY 26212-91), pyxomuii amominiii (APY) — 3a
Coxonosum (JICTY 26485-85), cymy yeibpanux ocxos (Ca+Mg) — 3rigso
3 ICTY ISO 11260-2001, BmicT rymycy — MeTogoM TropiHa B Moandikaii
Hikirina (ACTY 4732-2007).

PesynbTatm Ta  00roBopeHHs.  AHANI3  arpoXiMIYHHX
BJIACTHUBOCTEH JOCIIIXKYBaHUX BapiaHTIB IMOKa3aB, IO Ha KOHTpoi (Bap. 1)
peakis TPYHTOBOTO pO34nHy Ha KiHenpb |V porarii ciBo3MiHM IO BCHOMY
npodinro € crbHOKUCIO (TIoKasHUK pHkcl kosmBaeThes y mexax 3,90—
4,47). Ha xinenp |X poranii 3HaueHHs BednduHu pHkel € EI0 BHIIMMU 1
craHoBIATH 4,13-4,47, npoTe peakuis IPYHTOBOTO PO3UMHY 3aJIUIINIIACS
CHJIBHOKHCIO. [iAponiTHYHa KHCIOTHICTE B 000X pOTamisx Mae
TEHJIEHII0 /0 3HIKEHHS BHH3 1O Mpodimo 3 MaKCUMaIbHUMU
BEIMYMHAMHU B TyMYCOBO-EJIIOBIaJIBHOMY TOPH30HTI, IPOTE il OKa3HUKU €
pemo Bummmu B |1V porauwii (2,28-6,04 wmr-eke/100 r rpyHTy), LIO
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xapaktepusye ii crymins y ropmsonti HEQl sk nyxe cunsHOKHCHHIA
nopiBHsiHO 3 IX porauiero (1,40-5,11 mr-exs/100 r rpyHTY), 10 BiIHOBiAa€E
BHUCOKOMY NOKa3HHKY Y LIbOMY TOpU30HTI (Tabm. 1).

1. ArpoximiuyHi BJACTHBOCTI TeHEeTHYHHX TOPHM3OHTIB SICHO-CipoOro
JIICOBOT0 MOBEPXHEBO OIJICEHOT0 IPYHTY 32 Pi3HUX CHCTeM Y/I00peHHs i
BANIHYBaHHsI HA KiHenb |V poramii ciBo3minn

Cyma AP
Topusont [ap pHxa Hr yBiOpaHuX - /K;" r yé\/tyc,
IPYHTY, CM OCHOB %
mr-ekB/100 T IpyHTY TPyHTY
be3 mobpus (KOHTPOIIB), Bap. 1
HEgl 0-30 3,99 6,04 1,6 157,8 1,44
Ehgl 30-40 4,40 4,39 1,0 123,3 0,88
legl 60-70 3,90 4,18 7,4 122,1 0,48
Igl 100-110 | 4,22 2,36 7,4 23,6 0,35
Plgl 130-140 | 4,47 2,28 8,6 25,0 -
N70Pg90Kgo + 10 1/ra rHoro + 1,0 H CaCQO3 3a Hr, Bap. 7
HEgl 0-34 5,51 2,19 5,0 1,4 1,73
Ehgl 34-45 4,50 3,29 3,2 16,7 0,97
legl 60-70 4,27 3,40 6,9 445 0,79
Igl 100-110 | 4,40 2,08 7,6 14,2 0,76
Plgl 120-130 | 4,45 2,53 10,0 22,6 0,68
N140P180K180, Bap. 15
HEgl 0-32 3,73 6,06 12 149,8 1,55
Ehgl 30-40 4,10 4,32 0,8 122,2 0,85
legl 45-55 4,20 3,68 12 92,5 0,71
Igl 60-70 4,17 4,69 6,4 133,9 0,77
Plgl 100-110 | 4,0 3,57 6,4 96,8 0,39
Pgl 125-135 | 4,11 3,24 6,2 67,4 0,46

CyMmy yBIOpaHMX OCHOB Ha KOHTPOJI B O0OX pOTAIlisiX MOXKHA
OXapaKTepU3yBaTH SIK JTy’Ke HU3bKY 1 HU3bKY 3 JIESIKUM 301JbLICHHIM BHH3
no npodimo. Ii 3Havenns xomuparoThes y mexkax 1,0-8,0 mr-exs/100 r
IpyHTy, Titeku B ropusonti legl B IX poramii Bonu cranosmsate 10,4 mr-
ekB/100 r rpyHTYy, 110 XapaKTEPU3YETHCS CEPETHBOIO BETMUYNHOIO CYMHU.

BMicT pyxoMoro amioMiHiII0O Ha KOHTPOJi B 000X poOTamisx
3HWXKYETbCA BHHU3 10 MHpOdinto, MpoTe HOro 3HaueHHS y BapiaHTi 0e3
J00puB Ha Kinenp [V porauii € nemo BummmMu nopisHsHO 3 [X porariero.
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Bwmict rymycy B ropusonti HEgl oGox potariii € nmsbkum (1,40—
1,48 %). Hik4i TOpU30HTH € 0e3ryMyCHUMH (BMICT TyMyCy HE NEPEBHIIYE
1 %) (tabn. 2).

2. ArpoximiuHi BJIACTHBOCTI TeHEeTHYHHX TOPH3OHTIB sICHO-ciporo
JIICOBOT0 MOBEPXHEBO OIVICEHOTO IPYHTY 3a Pi3HHMX cHcTeM yA00peHHS i
BAaNIHYBaHHsI HA KiHenb | X poramii ciBo3minn

Cyma AP
TopusonT [ap pHar Hr yBiOpaHuX - /K;" r yéwyc,
IPYHTY, CM OCHOB %
mr-ekB/100 T rpyHTY TPyHTY
be3 mobpus (KOHTPOJIB), Bap. 1
Hegl ops. 0-18 4,22 511 3,0 110,3 1,48
Hegl m/opn.| 18-31 4,18 4,94 2,4 1215 1,40
Ehgl 31-64 431 3,58 52 65,3 0,48
legl 64-110 | 4,13 4,20 10,4 91,8 0,28
Igl 110131 | 4,22 3,23 6,9 68,4 0,28
IPgl 131-180 | 4,47 1,40 6,0 27,5 0,47
Plgl 180200 | 4,35 2,62 8,0 36,5 0,26
NgsPesKes + 10 1/ra rHotO + 1,0 H CaCO3 32 Hr, Bap. 7
Hegl ops. 0-20 5,18 2,77 10,6 26,1 1,90
Hegl n/opu.| 20-35 5,05 2,86 7,5 64,8 1,61
Ehgl 35-55 4,90 3,11 8,5 71,1 0,83
legl 55-81 4,78 3,46 9,0 79,7 0,64
igl 81-150 | 4,90 3,15 11,9 43,2 0,55
IPgl 150-193 | 4,85 2,98 16,3 32,4 0,51
PIGI 193-215 | 4,87 2,95 18,9 24,3 0,40
NesPeaKea, Bap. 15
HEgl ops. 0-22 4,03 5,11 3,0 75,2 1,57
Hegl n/opu.| 22-35 3,98 5,20 2,8 99,5 1,45
Ehgl 3561 4,17 4,54 1,5 126,5 0,63
legl 61-87 4,00 5,25 57 148,1 0,37
Igl 87-150 | 4,07 2,97 8,0 66,2 0,26
IPgl 150-180 | 4,04 2,97 13,8 54,5 0,21
PIGI 180200 | 4,11 2,80 15,2 36,0 0,31

3a TpUBAJIOro BHECEHHS B IPYHT OJHiI€T HOPMH MiHEpPAIBHUX AOOPUB

1 10 1/ra tHOtO Ha doni 1,0 H CaCOs (Bap. 7) peaxirisi IpyHTOBOTO PO3UHUHY

TYMyCOBO-€IIOBIaJIbHUX TOPH30HTIB B 000X pOTaIisiX € ClIabOKHCIO0
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(pHker — 5,18-5,51). IIpore 3a miei cuctemn ymoOpeHHS i BallHyBaHHS Ha
kinenp [V potanii moka3Huk pHkcl mo mpodimro pisKo 3HMKYETHCA 1O
CHJIbHOKHCJIO1, a Ha KiHenb [X mocTynoBo 3Mily€eThest 0 CepeHBOKUCIION.
BopmHouac TigpoiTHYHA KUCIOTHICTH B 000X pOTAIliIX Ha BIAMIHY Bif
KOHTPOJIIO KOJIMBAETHCS BiJl HU3BKOI /0 CEPEAHBOI 3 MaKCUMaJbHUMH
3HAYCHHSMU B CEPEIHIN YaCTUHI MPOQLTIO.

Cyma yBiOpaHux ocHOB 3a BHeceHHs B IpYHT N7oPgoKgo + 10 T/ra
rHoto + CaCOz3 (1,0 7 Hr) Ha xinens [V poTanii ciBo3MiHM KOTHBAETHCS Bif
Iy’)Ke HHU3BKOI y BepxHIH dacTwHI Tpodimo Q0 HH3BKOI — B
crmaboimoBitioBaniii Marepuuchbkiii mopomi Plgl (3,2-10,0 mr-exs/100 T
pyHTy). Ha kimems IX porarmii 3a aHamoriqyHOi cHCTeMH YIOOpEHHS Ta
BallHyBaHHS 3HAYEHHA CyMH YBIOpaHMX OCHOB € 3Ha4yHO BHIIMMH 1
OIIHIOKOTHCS K HU3bKI 1 cependi (7,5-18,9 mr-exs/100 r rpyHTY), OgHAK iX
npodinapHUi posnofin nomibHui g0 mpodinekHOro posmonuty KiHusg IV
porariii ciBO3MiHH.

Bmict pyxomoro amroMiHio B 000X poTamisix 3a OpraHo-
MIHEpaJbHOIO yJIOOpEHHS 1 BalHyBaHHS € HIKYMM, HDXX Ha KOHTPOJIL.
HaiiBuiii 3Ha4€HHS CIIOCTEPIraloThesl B CepeiHii YacTHHI npodiiro, HUKYI
— Yy BepXHiii 1 HWKHi# HOro YacTuHi.

BMicT TrymMycy mWix BIUIMBOM OpPraHO-MiHEpalIbHOI CHCTEMH
ynoOpeHHs1 1 BarmHyBaHHs (Bap. 7) B ropuszonti HEgQI 3pic mo 1,73 % Ha
kigers [V poramii Ta mo 1,90 % B kxinmi IX porarii 3a BMicTy Ha KOHTpOJII
BiINOBiTHO 3a potamismu 1,44-1,48 %; HmWKYEe — TeHETHYHI TOPU3OHTH
6esrymycHi (< 1 %).

JocnimkeHHs mokaszanu, mo Ha KiHenp IV portanii 3a BHECEHHS B
IPYHT caMHX MiHepanbHUX H00puB y 1031 N1aoP180Kigo (Bap. 15) peaxiris
IPYHTOBOTO PO3YMHY II0 BChOMY IPOQIII0 € CHIBHOKHUCIOW (TIOKa3HHK
pHkcl konuBaetbes y mexax 3,73—4,20). 3a TpUBaJIOTO BHECEHHS CaMUX
MiHepanbHuX 100puB y 1031 NgsPesKes Ha kinens X poramii 3Ha4YeHHS
pHkcl xonmuBaroThess y Mexax 3,98—4,17, mio BiANOBigae CHIBHOKUCIIN
peakii pH. TigpomiTHdHa KUCIOTHICTH B 000X POTAIiSIX 3HIKYETHCS BHHU3
no npodimo. [pore B ropuzonti HEQl kinns IV porauii nmokasuuk Hr e
Jyxe BUCOKUM (6,06 mr-exs/100 r rpyHTY), BHU3 110 IPOLII0 — CEpeIHIM i
nigeuiieHnM, a B ropusontax HEglops. i HEgln/opH. Ha kineup IX porauii
MOKA3HHK TiAPOIITHYHOT KUCIOTHOCTI € BHCOKUM (5,11-5,20 mr-exs/100 r
IPYHTY), HIDKYE — BiJl HU3BKOT'O JO ITi{BUIIECHOTO.

CyMy yBiOpaHHX OCHOB B 000X pOTAIlisiX MOXKHA OXapakTepH3yBaTH
K Jy)Xe HU3bKYy y BepxHii uactuHi mpodimo (0,8—4,54 wmr-exs/100 T
IPYHTY) 1 HU3bKY Ta cepeaHto — y HmkHil (5,70—15,2 mr-exs/100 T rpyHTY).
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Bwumict pyxomMoro amromiHifo B TpyHTI i1 #ioro mpodineHUi po3moain
Ha kinenp [V porauii y BapianTti 15 npHOIN3HO KOPETIOIOTH 3 KOHTPOJIEM
(67,4-149,8 mr/kr). Jlemo HKYi, ane CXOXi 3HAYEHHS CIOCTEPIraloThCs i
Ha kiHens X poTtanii ciBo3minum (36,0—148,1 mr/kr).

Bwmict rymycy B IpyHTOBiH TOBIII 3a MiHEpaJIbHOTO YAOOpEHHS
Maike HE BIIpPI3HAETHCS BiJl KOHTPOJIO Ta IHIIMX BapiaHTiB. B 000X
POTAIlisfX Y TYMYCOBOMY TOPU30HTI BMICT TyMycy € HusbkuM (1,45-1,57 %),
3 TNIMOWHOIO — TeHETHYHI TOpu30HTH O6e3rymycHi (< 1 %) (Tabm. 1).

[TopiBHIOIOYH peaxIlifo IPYHTOBOTO PO3YMHY IPYHTIB MiA JicoM
(po3piz Ne 1) i mepemorom (po3piz Ne 2), MoXHa KOHCTAaTyBaTH, IO
arpoIeHO3! TOPIBHAHO i3 JIICOBMMH II€HO3aMH MO3UTHBHO BIUIMBAIOTH Ha
KHCIJIOTHO-OCHOBHI BJIACTHUBOCTI SICHO-CIpHX JICOBHX HMOBEPXHEBO OTJIICEHHX
rpyHTiB. Tak, peakiis IpyHTOBOTO PO3YHHY y IPYHTI MiJl JTiCOM 1 IeperoroM
1O BChbOMY Hpo(iiio0 CHIIBHOKMCIA, npoTe 3HayeHHS pHkcl y IpyHTI mig
MepesioroM Maike Ha IiB OJJMHUIII 3MILIYETHCS B CTOPOHY CEPEIHbOKHUCIIOL
(pHkci — 4,21-4,48) nopiBusiHo 3 rpyHTOM i sticom (pHker — 3,72-3,94).

AHanoriyHy IUHaAMIKy MOXKHa CIOCTepiratd 1 B MNpodiibHOMY
PO3MOII TiAPONITUYHOI KUCIOTHOCTI. Y JIOCTIDKYBaHUX IpyHTax Leit
MOKa3HUK 3HWXKYETHCSI BHU3 10 podinto. Y IpyHTI MiJ JIICOM TiAPOTITHYHA
KUCIJIOTHICTh B TYMYCOBO-CIIOBIQJILHOMY TOPH30HTI € Jy>KE€ BHCOKOIO
(9,73 mr-exs/100 r TpyHTY), a B HampsAMKy IO IPYHTOTBOPHOI ITOPOIH
MOCTYTIOBO 3MIHIOETECS Ha cepennto (3,15 mr-exs/100 T rpyHTY). Y IpyHTI
il TIepesoroM TiApOJTUYHA KHUCIOTHICTE B ropu3oHTi HEQl € BHcokoio
(5,59 mr-exs/100 r IpyHTY), HIKYE MO MPOQIN0 3MIHIOETHCS BiI IyXke
HU3bKO1 110 cepeanboi (1,31-3,85 mr-exe/100 r rpyHTy) (Tabdm. 3).

Cyma yBiOpaHHX OCHOB B IPyHTaXx IIijl JIiCOM i Ha Mepeso3i CyTTEBO
BIZII3HSIETHCS JIMILE y BEPXHiH yacTUHI npodino. Y IpyHTI mijg jicoM y
BEPXHIX TOPH30HTaX BOHA € Jyxke Hu3bkoro (0,9—1,1 mr-exs/100 r rpyHTy),
a HIDKYEe — HHU3bKOI 1 cepenanboro (6,8-13,7 wmr-exs/100 r rpyHTY).
HaromicTh y IpyHTI miJi mepesoroM cyma yBiOpaHMX OCHOB Yy BEpXHiil
yacThHI Mpodiiro € HI3bKoM (5,2-5,6 Mr-exs/100 T rpyHTY).

Pyxommii amoMiHIli KOpemroe 3 KHCIOTHICTIO IPYHTIB, TOMY
3aKOHOMIPHO, IO Yy TIPYHTI MiJ JHCOM #Oro KUIBKICTH € BHIIIOIO
(37,6-210,6 mr/xr), Hix Ha nepenosi (20,0-55,7 mr/kr). BixzHayeHo piske
3MEHIIEHHS HOTO BMICTY 3 INIMOWHOIO B IPYHTI IiJ JTiCOM.
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3. ArpoximiyHi BJIaCTHMBOCTI TeHeTHYHHMX TOPH3OHTIB SICHO-ciporo
JIiICOBOT0 MOBEPXHEBO OIJIEEHOTO IPYHTY MiJl JIicOM i mepesiorom

Cyma AP
I'opusoHT Lap pHkci Hr yBiOparinx MI“/K;“ Fyévl e
IPYHTY, CM OCHOB %
mr-exs/100 r rpyHTY 'PyHTY
Jlic (po3piz Ne 1)

Ho 04 - - - - -
HEgI 4-26 3,72 9,73 11 210,6 2,07
Ehgl 2647 3,86 6,49 0,9 183,0 1,23

legl 47-64 3,78 4,51 1,0 90,1 0,53

Igl 64-96 3,83 4,60 6,8 77,7 0,33
Ipgl 96-122 | 3,83 3,79 11,2 53,7 0,29
Pigl 122-150 | 3,89 3,42 11,9 48,7 0,26

Pgl 150-173 | 3,94 3,15 13,7 37,6 0,22

[Tepemir (po3pi3 Ne 2)

Hd 0-5 - - - - -
HEgI 5-28 4,25 5,59 5,6 54,3 1,74
Ehgl 28-40 4,35 3,41 5,2 45,3 0,46

legl 40-61 4,23 3,85 11,2 51,6 0,41

Igl 61-102 | 4,21 3,50 114 50,9 0,28

Ipgl 102-129 | 4,48 1,31 5,6 20,0 0,21
Pigl 129-150 | 4,32 2,80 7,4 36,7 0,26

Pgl 150-180 | 4,23 3,58 114 55,7 0,19

Ipyar mig sicom 3a BmicToM rymycy B ropusonti HEgl e
HI3bKOTyMycHUM (2,07 %), Hx4i ropu3oHTH — OesrymycHi (< 1 %). Ha
nepeno3i BMicT rymycy B ropuzonti HEQl € Huspkuit (1,74 %), BHU3 1O
npodiaro reHeTHYHI TOPU30HTH € TaKoX OesrymycHuMH (< 1 %) (Tabm. 2).

BucnoBku. Jlns 30epekeHHS Ta TPUMHOXKEHHS IPYHTOBO-
3eMEeJIbHUX PECYPCIiB SICHO-CIPOTO JIICOBOTO MOBEPXHEBO OTJIEEHOTO IPYHTY,
POMIOYICTH  SIKOTO  JIIMITYETbCA ~ HepiofaMH  IEPe3BONIOKEHHS |
HAJJIMIITKOBOK) KHCJIOTHICTIO, B KOMIUIEKCI MEPIIOYEPTrOBUX arpo3axoliB €
TpuBasie i cuctemarnyne BHeceHHs 1,0 H CaCOs, 10 T/ra THOIO Ta OmHiel
HOopMu MiHepanbHUX J00puB (NesPesKeg). BomHouac mopiBHsSHO 3
KOHTpojieM (0e3 100puB) oOpraHo-MiHepajbHa CHCTEMa YIOOpEHHS
HaWOUIbIIOID MIpOI0 IO3WUTUBHO BIUIMBA€ Ha IIOJIMIIEHHS HOTo
arpoxiMiuHMX BJacTHBOCTed. MiHepanbHa cucTeMa yNOOpeHHS 3a
TPUBAJIOTO ~ BHUKOPHCTAHHS  CIPUYMHSAE  TIOTIPUIEHHS  arpoXiMiuHHX
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MOKAa3HHUKIB SICHO-CIPOTO JICOBOTO IPYHTY MO piBHSA KOHTpoiio (0e3

J00puB).
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3 MiHIMalbHIMH BHUTpaTaMH, HiIBUINYIOTH TOJIEPAHTHICTH POCIUH IO CTPECOBHX
(akTOpiB, CHOPUSAIOTH 3HIDKEHHIO a0opTHBHOCTI 000iB, 30UTBLIYIOTH IXHIO
o3epHeHIcTh 1 Macy 1000 HaciHMH, TPOJOBXKYIOThH MEPiOA AKTHBHOTO (POTOCHHTE3Y
Ta cUMOIOTHYHOT a30T(iKkcarrii.

Jlyia 3abe3nedeHHs] piBHOMIPHOTO JO3piBaHHS HACIHHSA COT 3 ONTHMAILHOIO
BOJIOTICTIO JIOITGHHUM € TPOBEICHHS JECUKAIll, IO TO3BOJISE IMIBHIKO 1 SKICHO
NpOBecTH 30MpaHHsS BPOXKAK0 KyNbTypH. Llel TEeXHONOTIYHMH 3aXil MPUIIBHILIYE
IO3piBaHHS HACiHHS, CIIPHS€E 3MEHIICHHIO PIiBHS 3aCMIYE€HOCTI MOCIBIB, 3HIKCHHIO
BUTpAT Ha 30UpaHHs BPOXKAIO.

Takox 11 TPUIIBUIIICHHS JOCTHTAaHHS HACIHHS MOTPiOHMM NMPHHAOMOM €
cerikamis. lLlefi exornoriyHmii 3axing mossirae B OOpOOIl  POCIMH a30THUMH
no0puBaMH. 3a TOTIOMOTO0 CEHIKaIlil pOCIMHAM HATAETHCS TOJATKOBHIA a30T, SIKOTO
He BHCTa4ya€e HACIHHIO JUTsl pOPMyBaHHS BHCOKOTO BMICTY OiNKa.

HaBeneHo pe3ysibTaTd JOCHIKEHb IIOAO BIUIMBY I103aKOPEHEBOTO
HiJDKUBIICHHS, Tepen30upaibHol JlecuKanii 1 CeHikamii Ha MOKAa3HUKH CTPYKTYpH
BPOXKAIO 1 BPOJKAIHICTH COi.

BcranosneHo, mo mo3akopeHeBe MiIKHUBICHHS MiKponoOpuBoM Peakom-
CP-bo6ogi (4 n/ra) y dazi OyToHi3awii B moeJHaHHI 3 IepeI30MPaEHOI0 CEHIKAIII€0
nociBiB amiauHoro cemitporo (10 % po3umH) Maao MO3UTHUBHUM BIUIMB Ha
BPOXKaHHICTh i TMOKAa3HUKH CTPYKTYpH Bpokaro coi. BopHodac KijbkicTh 0600iB Ha
pocnuHi cranoBuia 29,7-32,0 1wT., KiIBKICTh 3epeH y 6061 — 2,2-2,3 mr., maca 1000
HaciHnH — 166,7-178,6 r. HaiiBuma BposaiiHicTh HaciHHs coi coprty Ciramis
cranoBuia 3,67 1/ra i Kopmoba — 3,68 1/ra.

Ilepen3OupanbHa gecuKamis IOCIBIB JOCHIIKYBaHMX COPTIB coi Maia
He3HAYHHWH BIUIMB Ha BPOXKaiHICTh HACIHHS, CIIOCTEPIrald 3aKOHOMIPHICTh OO
migBUIIeHHS Bpoxaro Ha 0,08-0,23 1/ra.

© T'ens C. I1., 2022
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KnrouoBi cioBa: mo3akopeHeBe MiIKUBICHHSA, [ECHKALlisl, CEHiKalis,
CTPYKTypa BPOXKaro, BPOXKAHHICTh, COSI.

Svitlana Hen

Institute of Agriculture of the Western Polissia of NAAS

Yield and crop structure of soybean depending on elements of growing
technology

In modern intensive technologies of soybean cultivation, the system of
fertilization ensures the application of all microelements necessary for plants.

An important tool for effective productivity management of high-yielding
soybean varieties is foliar feeding, which is an additional source of providing plants
with nutrients through the leaves. The need of soybeans in a balanced soil nutrition
necessitates foliar fertilization. Foliar fertilization affects the growth and
development of plants in the right direction and with minimal costs. It increases the
tolerance of plants to stress factors, reduce the abortive rate of beans, increase their
grain size and weight of 1000 seeds, extend the period of active photosynthesis and
symbiotic nitrogen fixation.

To ensure uniform ripening of soybean seeds with optimal humidity, it is
advisable to carry out desiccation, which allows quick and efficient harvesting of the
crops. This technological measure speeds up the ripening of seeds, helps to reduce
the level of crops' soiling, and reduces the cost of harvesting.

In addition, senication is considered to be a necessary method to speed up
the seed maturation. This environmental measure consists of treating plants with
nitrogen fertilizers. With the help of senication the plants are provided with
additional nitrogen which is not enough for the seeds to form a high protein content.

There are presented the results of research on the effect of foliar feeding,
pre-harvest desiccation and senication on soybean crop structure and its yield.

It has been ascertained that foliar fertilization with microfertilizer Reakom-
SR-Legumes (4 I/ha) in the budding phase in combination with pre-harvest
senication of crops with ammonium nitrate (10 % solution) had a positive effect on
the yield and values of soybean crop structure. The number of beans per plant was
29.7-32.0 pieces, the number of grains in the beans — 2.2-2.3 pieces, the weight of
1000 seeds — 166.7-178.6 g. The highest yield of soybean seeds for Sigalia variety
was 3.67 t/ha and for Cordoba variety — 3.68 t/ha.

Pre-harvest desiccation of crops soybean varieties under research had a
negligible effect on seed yield, the yield tended to increase by 0.08-0.23 t/ha.

Keywords: foliar feeding, desiccation, senication, crop structure, yield,
soybean.

Beryn. YV BupimieHHI  BaXJIWMBOI  mpoOsieMH  301IBIICHHS
BHUPOOHHUIITBA OiJIKa MPOBiHA POJIH HAIEKUTH BUCOKOOITKOBUM KYJIBTypaM,
cepell SIKMX OCOOJMBOIO LIHHICTIO XapaKTEpU3YEThCs COSl, HACIHHS SIKOT
mictutb 38-40 % cuporo nporeiny, 18-23 % xupy [31, 33, 34].
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Cos Big3HAYAETHCS YHIKAIBHOIO CYKYIHICTIO O3HAK SIKOCTI 3€pHa,
o OOYMOBIIOE HaA3BUYANHO INIMPOKMH CHEKTp I BUKOPHCTAHHS, 1
XapaKTepU3y€eThCsl BUCOKOIO EKOHOMIYHOIO e(eKTHBHICTIO BHUPOOHHUIITBA.
Cos € TOIOBHOIO OUTKOBOIO Ta OJIIHHOIO KYJBTYpPOK CBITY, a TI €KCHOPT €
OJTHIEI0 3 OCHOBHHUX CTaTeil CBITOBOTO MPOJaXy arpompoaykiii [6, 7, 35,
37].

301IbIIeHHST BUPOOHUIITBA HACIHHS COi B yCiX 30HaX BHPOILYBAaHHS
MOB’s13aHe K 1 3 PO3IMIMPEHHAM IUIONI MOCIBIB, TaK i, IO AyKE BaXKIHBO, 3
iABUIICHHAM 11 BPOKatHOCTI.

YpoxxalHICTP — 1€ pe3yiabTaT CKIAAHOI B3AaEMOIIl POCIHH
BIONOBITHO 3 IX TEHETHYHHM IIOTCHIIAJIOM Ta KOMIUIEKCOM (haKTOpiB
HaBKOJIMIIHBOTO cepenoBhiia. Jlisi yMOB pocTy Ta PO3BUTKY HA POCIHHH
TPOSIBIIETBCS B 3MiHI THapaMeTpiB  €JIeMEHTIB iX MPOIYKTUBHOCTI.
B3aemMo3B’s130k MiXK OCHOBHMMH TpynaMu (akTopiB 1 BH3HA4a€e piBEHb
yposkaiiHocTi coi [1-5, 8,9, 11-12, 14, 21].

VY cyyacHUX IHTEHCHBHHX TEXHOJIOTiSX BUPOIIYBaHHS cOi cHCTeMa
ynoOpeHHs1 mepefdavyae BHECCHHS HE JHIe a3ory, ¢ocdopy, Kamito, a
TaKOX BCIX MOTPIOHUX JUIsl pOCIMHH MiKpoeJeMeHTiB [24, 26, 29].

BaxiauBuMm  iHCTpyMEHTOM st €(EKTUBHOTO  YIpPaBIiHHA
NPOAYKTUBHICTIO  BHCOKOBPOXKaHMX  COPTIB €OI €  TI03aKOpEHEBi
Mi/DKUBICHHS, SIKi y 3B’S3Ky i3 BIPOBA/DKCHHSM IHTCHCHBHUX COPTIB,
3MIHOIO TIOTOJHO-KJIIMAaTHYHUX YMOB Ta 3POCTaHHSIM BapTOCTI BHECEHHS
OCHOBHHMX JOOpPHB € JOJAaTKOBHM JDKEpelIoM 3a0e3NeueHHs POCIUH
NOXMBHUMH pPEYOBMHAMM 4Yepe3 JIMCTOK 1 HaOyBaroTh 3HAYHOTO
MOIINPEHHS.

OCHOBHOIO TEpPEeBarol0 I03aKOPEHEBOTO KMBJCHHS POCIHH €
peyTuizalisi BHECEHHX J00pUB, sIKI 00XOIATh CUCTEMY KOPiHb — IPYHT, /e
BiZIOYBAIOTBCSl CKJIQJIHI TPOLECH Mirparii, epeTBOPEeHHs] Ta 3aKpilJIeHHs
NOKMBHUX PEYOBHMH; ITPH I03aKOPEHEBOMY ITi/DKUBIICHHI yIOOPIOETHCS
pociuHa, a He IpyHT. Kpurnunumu ¢azaMu y coi 100 M03aKOPEHEBHX
Mi/DKUBIEHb € Tepiogu: TpeTil TpiiyacTWit TUCTOK — OyToHi3amis —
JOITFHO TIPOBECTH I03aKOPCHEBE IIJUKMBJIEHHS JTOOpHBaMH, SIKi MalOTh
HiBUIIEHNH BMICT (ocdopy 3 MarHiem, Cipkoro, IHHKOM; OyTOHi3amis —
MOYaTOK LBITIHHSA — 3aCTOCYBaHHS JOOPHB 3 IIJBHIICHUM BMicTOM OOpy;
HaJlMB HAciHHS — JOOpHMBa 3 BHCOKMM BMICTOM KaJlifo 1 MIKpOEJIEMEHTIB.
3acTocyBaHHS I103aKOPEHEBHMX IT/DKMBJIICHb IIJBHUIIYE TOJEPAHTHICTH
pociuH coi 0 cTpecoBUX (HakTOpiB, IO BHHUKAIOTh BHACHTIIOK il
MECTUIU/IIB, HECIIPUATINBHAX IOTOJHUX YMOB (IIOCYXH, Pi3KHX IEpernasiB
TeMIeparyp HOBITPs), TPHOHMUX Ta OaKTepiaJIbHUX XBOPOO TOIIO.
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Cos motpebye 30amaHCOBAHOTO TIPYHTOBOTO JKHBICHHS IS
ONTHMAJILHOTO POCTY 1 po3BHUTKY. [IpoTe B peanbHMX yMOBax LOTO He
3aBXKIU BIA€ThCS JNOCATTH. ToMy uepe3 Hectauy OJHOTO 3 Makpo- 4YH
MIKpPOCJIEMEHTIB, 1[0 HE JIA€ 3MOTH POCIWHAM B ONTUMAJbHIA KUTBKOCTI
3aCBOIOBAaTH IHIII JKUTTEBO BAKJIMBI CKIAIOBI, BHHUKae mOTpeda B
NPOBEJICHHI M03aKOPEHEBUX MiPKUBIICHB, SIKI MO3WTHBHO BIUIMBAIOTH Ha
picT 1 pO3BHTOK POCIMH 3 MIiHIMAILHHMHU BHUTpaTaMd. BOHM CHPHSIOTH
3HIDKCHHIO a00pTHUBHOCTI 000iB, 30UIBIIYIOTH IXHIO O3EpPHEHICTH i Macy
1000 HaciHWH, TPOJOBXKYIOTH TIEpioJ aKTUBHOTO (POTOCHHTE3Y Ta
cumbioTraHO1 a3oTdikcamii [13, 15, 16, 20, 30].

Takoxx B ymoBax 3axigaoro Jlicoctemy aist 3a0e3medeHHs MBUAKOTO
PIBHOMIpPHOTO [1O3piBaHHSA HACiHHS C€Oi 3 ONTHMANBHOI BOJOTICTIO
JOLTHPHUM € BUBYCHHS TIepeI30MpaIbHOT IECHKAIIii.

Jecukaniss IMOCIBIB € BaXJIMBUM arpoTEXHIYHUM NPUAOMOM Yy
TEXHOJIOT] BUPOLIyBaHHS COi, 0COOJMBO B yMOBax AoloBoi oceni. Llei
crnoci0 J03BOJIAE MBUAKO 1 SIKICHO MTPOBECTH 30MpaHHS BPOXKAIO KYJIBTYPH i
3HAYHO 3MEHIIUTH BHUTPATH Ha JOBEJCHHS HACIHHS J0 TEXHOJOTIYHMX 1
MOCIBHUX KOHAWMIIN. Lle# TexHoMoriuyHmMiA 3aXil, KpiM Ha3BaHUX IIEpPCBar,
TaKOX CIIPUSE 3HIKEHHIO BUTPAT Ha BHUCYNIyBaHHS HACIHHSA, a 32 NEBHUX
YMOB MOJKE OyTH €MHOIO MOXIIHBICTIO 30€peKeHHS BCHOTO ypOXKaro. AKe
HACiHHA 3 IIABMINEHOK BOJIOTICTIO JIETKO IMIJAETHCA MEXaHIYHUM
MOIMIKO/DKEHHSIM, a TaKOX CXWJIbHE J0 caMOHarpiBaHHS W nBimi. Takox
KOPUCTh IECHKaIlil IMOJrae B 3MEHIICHHI PiBHSA 3aCMIY€HOCTI IIOCIBIB,
3aBASKM YOMY YHCTOTA 1 CaHITAPHUH CTaH POCIMH IOJIMIIyIOTHC.
3acTrocyBaHHsS IIBOTO 3aXOAy Ha II0CiBax COi Ja€ MOJMKIJIHUBICTh
NPUIIBU/IIATA JO3PIiBaHHS HACIHHS HA M'SITh — JECAThH 110, 3HWKYE HOro
BOJIOTICTH ¥ Jomomarae 30epertd  sKicTh, ycyBae IoTpedy B
MiCIsA30MpanbHOMY CYIIIHHI BpOXKalo, 3MEHIIye 3acMivueHicTh mHois i
3HIKYE BUTpATH mpu 36upani [18, 25, 32].

JIJist PUIIBUIIICHHS TOCTUTAHHS HACIHHS MOTPIOHMIA TaKUU BILTUB
Ha POCIMHY, SKHU CIPHAB OHW NPHCKOPCHOMY CTapiHHIO JHCTS W OLTbII
MOBHOMY BIJITOKY IUIACTHYHUX PEYOBHH 13 BET€TaTHBHUX OPTaHiB B
PENpOLyKTUBHI.

TakuMm npuiloMOM aJIsl YHpaBIiHHA TIPOLECOM JIOCTHT'aHHS Ta
TOJITIICHHS SKOCTI HACIHHS € CCHiKallis. 3a JIi€f0 Ha POCTOBI MpOIECH
CeHIKallisl 3aiiMa€e MPOMDKHE MiCIe MK IT03aKOPEHEBUM ITiJPKUBIICHHSIM Ta
JIECHUKALIICIO.

Le#t exororiuyHmii 3axix monsrae B oOpoOIi POCIWH a30THHUMH
nobprBamMH. 3a JOTIOMOTOIO CEHiKalii pOCIMHAM HAgaeThCS JTOJATKOBHI
a30T, SIKOTO HE BHCTa4a€ HACiHHIO /U1 ()OpMYBaHHS BHCOKOTO BMICTY OijKa.
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He#t 3axim 0ocobmmBO e(heKTUBHUIA 32 BOJIOTOi ITOTOIH, OCKUTBKU IO3BOJISIE
NPUCKOPUTH NPUPOJHE MO3DPIBaHHS, CIpPUSE NPUTHIYCHHIO XBOpOO Ta
3MEHILIEHHIO BOJIOTOCTI 3€pHa. BHKOpHCTaHHS LBOTO METONY CHpHSE
MOJIETIIIEHHIO MeXaHi30BaHOTo 36upanns [17, 18].

3 ommny Ha Le, BHHUKIA M0Tpeda BIOCKOHAINTH OCHOBHI
TEXHOJIOTIYHI €JIEMEHTH BHUPOIIYBaHHS HOBHX COpPTiB coi B yMOBax
3axigHoro JlicocTemy Ais MiIBUIEHHS BPOXKAHHOCTI 1 MOJMIMIIEHHS SIKOCTI
HaCiHHA.

OmHrM 13 HaWBaXJIMBIMKX TEXHOJOTIYHUX TNPUHOMIB, IO
BIUIMBAIOTh HAa BPOKAWHICTH Ta AKICTh HACIHHSA COI, € cHCTeMa yIoOpeHHS.
3acrocyBaHHS TOOPHB IS COI € CIeUU(pIYHAM, BPaxOBYIOUH ii OioJIOTIiUHY
3IaTHICTH 3aCBOIOBATH aTMOC(HEpHHI a30T 3a JOMOMOrOK CHMOiIO3y i3
Oynp0ouKoBIMH OakTepisMu-a3zoTdikcaTopamu Ta morimHATH (ochop i3
B)XKOJOCTYIHUX CIIOJIYK i3 TpyHTY. TOMy JuIlle MpaBUIIBHO MOOYI0BaHi
CHCTEeMH YAOOpEHHs 1 TEXHOJOrii BHUpOLIyBaHHS COI JaayTh 3MOTY
(opMyBaTH BUCOKY 1 IOBHOIIHHY 11 BpoxkaiiHicTs [19, 22, 24, 28, 36].

Mera jociipkeHb IOJISITAE Y HAyKOBOMY OOIPYHTYBaHHI i
BIOCKOHAJICHHI TEXHOJIOTI BHpPOILYBaHHS COi HUIIXOM I03aKOPEHEBOTO
MIKMBJICHHS] KOMIIEKCOM MIKpOEJIEMEHTIB, IPOBE/ICHHS Nepen30upaIbHOT
JIECHKAIIii Ta CeHiKallii, ki 3a0e3meyaTh BUCOKY CTaOUThHY MPOAYKTHBHICTh
coi B ymoBax 3axinmHoro Jlicocremy.

Martepiamm i meroan. ocmimkennas npooamwmm y 2019, 2020 pp.
Ha coi copriB Ciranis i Kopmoba, sKky BUpOIyBaIl HA YOPHO3EMi THIIOBOMY
cJ1a00ryMyCOBaHOMY JIETKOCYTJIIMHKOBOMY IIICJIsl TIIIEHHUIII 03UMOI B yMOBax
CTaI[IOHAPHOTO JIOCHiZy 3 BUBUYEHHS MPOJYKTHBHOCTI HOBHX COPTIB COI
pI3HMX TpyN CTHUIJIOCTI 3 YypaxyBaHHsIM iHTeHcubikaiii TexHosoril
(InctutyT cinbepkoro rocnonapcrsa 3axignoro ITomicess HAAH). Cxemy
JIOCTi Ty HaBeAeHO y Tabi. 1.

[Inoma o6mikoBoi ginaaku 50 M™%, INOBTOPHICTH TPHUPA30BA,
po3MilieHHs1 JUIsTHOK cuctemaruyHe. CiBOy coi NMpOBOAMIM 3 HOPMOIO
BuciBy 0,75 MIH mrT./ra cXoXux HaciHWH. [lo3akopeHeBe MiKUBICHHS —
MikponoOpuBom Peakom-CP-BoGoBi (4 m/ra) y a3l Oyronizamil.
Jecukanito MociBiB MPOBOIMIN HA MOYATKy MOOYpiHHS 000iB HMKHBOTO 1
CepeHBOTO sApYCiB mpemnaparoM Pernon cymep (2 n/ra), cenikamiro — 10 %
PO3YMHOM aMiayHOi CeNTpH Ha Yac MOOYpiHHS BEPXHBHOTO 1 HIKHBOTO
apyciB 0600iB. TexHoJIOTisI BUPOLIYBaHHS COi, 32 BUHATKOM (PAaKTOPiB, SIKi
MH BHBYaNH, Oyla 3aradpHONpHHAHATOO Uit 3aximHoro Jlicocremy.
MinepanbHi g00puBa mig coro BHOCWIN y 1031 NasPeoKeo, monepeqauk —
MILIEHUIS 03MMa.
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1. Cxema gocainy

®axtop A| Paxrop B (mo3akopenese ‘DEI.KT.OP C‘ )
(copr) i JKUBIICHHS ) (mecukais 1 ceHixais)

1. Be3 06pobku

2. Jlecukartist Pernon cymep

1. Be3 niuKUBIEHHS
2. ITimKuBIICHHS MIKpO-

Cirazi no6pusom Peakom-CP-Bo6oBi @ g/r(aj)enixauiﬂ NH.NOs (10
(4 2/ra) % p.OS‘II/IH) s
1. Bes mimKuBIIeHHS 1. Bes 06pq6 KH
2. Ll orrpaenns Mixpo- 2. Jlecukarist Permon cymep
Kopmnoba ) (2 n/ra)

nobpusom Peaxom-CP-bo6osi

(4 1/ra) 3. Cenixkarmis NH4NOs (10

% po3umH)

Ilpu npoBexeHHi jgociikeHb KepyBamucs "CTaTUCTUYHOIO
00pOoOKOI0 1 0OOPMIICHHSIM PE3YJIbTATIB CKCICPUMEHTAIBHHUX TOCIIIKCHB"
[27] Ta "OcHoBamu HaykOBUX JoCIikeHb B arporomii” [10].

Pe3yabTaTu Ta 06roBopenHs. PiBeHb ypoxkallHOCTI €O, SIK 1 THITHX
KyJIbTYp, BU3HAYA€ThCA KUIbKICHUMHU MapaMeTpaMH €JIEMEHTIB CTPYKTYpH
Ta iX MOEIHAHHSIM MK c000r0. PesynabraTaMul JOCIHIIKEHb BCTAHOBIICHO
BILUIMB (haKTOpiB (COPTOBHU CKIan Ta MIKpogoOpwBO) Ha (OpMyBaHHS
OCHOBHHX €JIEMCHTIB CTPYKTYPH BpPOXKal0, 30KpeMa Ha KiTbKICTH 000iB Ha
OJTHIl POCIIHHI, KINbKICTh HACIHUH y 6001 Ta Macy 1000 HaciHuH (Tabi. 2).

Y  mpoemenux mpotsrom  2019-2020 pp.  AOCHIIKEHHIX
BCTAHOBJICHO, 1110 HAHOUIBII TOKAa3HUKH €JIEMEHTIB CTPYKTYpPH BPOXKalo COi
coptiB Ciramist i Kopmoba Oy 3a mo3akopeHeBOi 00pOOKH IMOCIBIB mepen
UBITIHHSIM MikponoopuBoM Peakom-CP-Bo6oBi (4 n/ra). Kinbkicts 000iB
30iIbmIyBagacs Ha 1,9-2,1 1mr./poci., KiIbKICTh HaciHMH y 06001 — Ha
0,2-0,3 wr. i maca 1000 nacinun — Ha 2,4-7,9 r. Ilepensdupanbha
JlecuKallis He BIUIMBAJIA Ha KiJbKiCTh 000IB Ha POCIHWHI, KUIBKICTh HACIHUH
y 000i i MaJla He3HAUHHWI HeraTHMBHUI BIUIMB Ha Macy 1000 HaciHuH, 11O
npu3Beso 1o ii 3HmxkeHHs Ha 1,1-1,4 r. Halkpamii MOKa3HUKH €JIEMEHTIB
CTPYKTYPH BPOXalO BiJI3HAUYCHO B COPTIB 3a MO3aKOPEHEBOTO ITi/KUBICHHS
Mmikposoopusom Peakom-CP-BoOoBi (4 n/ra).

[IpoBeneni mocmiUkeHHS CBiIYaTh NpPO Te, MO BEIMYMHA
BPOXAWHOCTI HACIHHSA COI 3HAYHOI MIpOI0 3ayexana Bii Oi0JOTIYHHX
0co0JIMBOCTEH COPTY 1 MO3aKOPEHEBOT'O ITiKUBIICHHS MiKPO10OpPHUBOM.
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2. IToka3HUKH e1eMEeHTIiB CTPYKTYPH BPO’KAI0 POCIHH €Oi 3aJ1€KHO Bil
cOpTy, cmocodiB ciBOM Ta mnepea3dUpabLHOI AecuKauii, cepeaHe 3a
2019-2020 pp.

Bapianr Kinbkicrs | Kinbkicts Maca
Copr |[TimxuBnenns| [ecukanis, 600iB, 3epeH y 1000
CeHiKaIlis mr./poci. | 000i, MT. | HACIHUH, T
Be3 06pobku 23,8 2,1 169,2
5 Pernon cynep
otpotin |2 28,0 23 168,1
= NH4NOs
5 (10 % po3umn) 29,9 2,3 170,7
3 be3 06pobku 25,6 2,3 176,9
Peakom-CP- | Pernon cynep
boGoBi (2 n/ra) 29,7 2,4 175,5
(4 n/ra) NHiNO3
(10 % pozuun) 32,0 2,7 178,6
bes 00pobku 23,6 2,1 162,4
Pernon cynep
Bes (2 n/ra) 27,6 2,2 161,2
} 00poOKHU NH2NOs
E (10 % posunn)| 296 2,3 163,1
& be3 06pobku 25,5 2,2 164,8
~ Peakom-CP- | Persion cynep
Bobosi (2 n/ra) 29,0 2,4 163,5
(4 n/ra) NHsNO3
(10 % po3umn) 31,2 2,5 166,7

Tak, y cepemapomy 3a 2019-2020 pp. HaWBUILY BpOXKaHHICTH
HaciHHsA ojaepkaHo B copry Ciramis, sika 3aJ€XKHO BiJl €JIEMCHTIB
TEXHOJIOTII, 110 BHBYaIHM, KoauBaimacs Bix 3,19 mo 3,67 t/ra. dus copty
Kopnob6a nmoka3Huk yposkalHOCTI OyB HM)KYMM i 3MIHIOBaBCS B MEXKaXxX Bijl
3,13 no 3,68 1/ra (Tabmn. 3).

IcroTHMH BIIMB Ha MiABHINEHHS BPOXAIO COPTIB COi  MaJo
MI03aKOpPEHEBE MIJUKUBIEHHS MikponoopuBoMm Peakom-CP-BobGosi (4 n/ra),
npupict Bpoxato aist copty Ciranis craHoBuB 0,24-0,36 1/ra, Kopnoba —
0,24-0,37 1/ra.
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3. YpoxaiiHicTb HaciHHS cOi 3aj1e:KHO BiJg ejdeMeHTIB TeXHOJOril
BHPOLIYBaHHS, cepeaHe 3a 2019-2020 pp., T/ra

3 Bapiantu Vpoaii- HpgpiCT YpOsKaio
%g ITimoxus- Jecukaris, HICTb, BlA BIX
o nenss (B) cenikaitist (C) T/Ta Rl
JIEHHs | ceHikailii
Bes Be3 06pobku 3,19 - -
oBpobK Pernon cynep (2 si/ra) 3,27 - 0,08
= NHsNO; (10 % pozumn)| 3,31 - 0,12
= Be3 06pobku 3,43 0,24 -
5 PeakoMm- | Persion cynep (2 a/ra) | 3,61 0,34 0,18
CP4-B(/)60B1 NH:NOs
) (10 % poswum) 367 | 036 | 024
be3 06pobKku 3,13 - -
Bes Pernon cynep (2 ni/ra) 3,26 - 0,13
< | 00poOku NHiNO3
L§( (lO % pO3‘II/IH) 3,31 _ 0,18
& be3 06pobku 3,37 0,24 -
= CI;)G%K%M- | Person cymep (2 n/ra) | 3,60 0,34 0,23
[POPOBI NH,NO;
e (10 % posuun) 368 | 037 | 031
HIPggs,1/Ta A 0,11
B 0,13
C 0,20

Ilepen30upansHa OecHKalis IOCIBIB CyTTEBO HE BIUIMBAJNA Ha
BPOXAWHICTh IOCIIIKYBAaHHX COPTIB COi, MPOCTEXyBalacs TEHACHINSA IO
30inbIeHHs Bpoxkato Ha 0,08—0,23 1/ra.

BucnoBku. TakuM 4YHHOM, Ha OCHOBI OTPHUMAaHUX pE3YJbTAaTiB
JIOCIIIJDKEHb MOXKHA CTBEpIUKYBaTH, 110 B yMoBax 3aximHoro Jlicocremy
BEJIMUMHA BPOXKAIO HACIHHSI COT 3HAYHOIO MIpOO 3ajiexara BijJ 0i0J0riyHHUX
0COOJIMBOCTEH COPTY Ta TO3aKOPEHEBOTO IiPKUBIEHHS MiKpOAOOPUBOM
Peakom-CP-bo6oBi (4 n/ra). Haiieumry BpoxkaiiHicTe HacimHA — 3,67 T/ra
(copt Ciramnis) i 3,68 1/ra (copt Kopno6a) — oTpumManu 3a 0o3aKOpEHEBOTO
MiDKUBIEHHS MikpogoopuBom Peakom-CP-boboBi (4 n/ra) y ¢asi
OyToHi3alii B TOE€JHAHHI 3 TepeA30MpaILHOI0 CEHIKaIl€lo IOCIBIB
amiagHoro cenitpoto (10 % po3unn).
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TPaAuLiHHAM BUKOIIHUM €HepropecypcaMm, KUIBKICTh SKkuX 3MmeHmIyetbcsa. Cepen
HOBUX IIEPCIIEKTUBHUX CHEPreTHYHHX POCIMH Ha OCOOJMBY yBary 3aciyroBye
OaraTopivHa 371aKOBa KyJIbTYpa, IKa HAJICKUTh 10 pociuH 3 Cs4 THIIOM (OTOCHHTE3Y i
3/1aTHa HarpoOMaJPKyBaTH 3HAa4HI 00csru 6iomMacH, — mpoco npyronoioHe (cBiurpac)
JUIsL BUTOTOBJICHHS OionanuBa. CTpUMYIOYMM YMHHUKOM LIHPOKOTO BIIPOBAJUKCHHS
KyJIBTYPH Y BHPOOHHIITBO € HA3bKA CXOKICTh HACIHHS, IO 3yMOBJIEHO CTAHOM HOTO
CIIOKOIO, SIKMH MOXe OyTH CHPHYMHEHHH IIOHIKEHHSIM aKTHBHOCTI 3apojiKa,
3aXHUCHOI0O OOOJIOHKOI, TOPMOHAJIBHOI CHCTeMO. IlopymmTH HOro MoXHa
pi3HEMH crioco0aMH — €K30T€HHHMH ab0 eHJOTeHHHUMHU YMHHHUKAMH, OUIBLIICTH 3
SKAX IPYHTYEThCS Ha CTBOPEHHI CTPECOBHX YMOB y II€pioJ| IIPOPOCTAHHS HACIHHS
abo x J0 ¥oro moyatky. OJHUM 3 CIIOCOOIB 3HM)KEHHS OiOJOTiYHOTO CITOKOKO
HACIHHS € TIePeANOoCiBHA MiATOTOBKA.

Mertoro nmociipkeHb OyJO BHBYCHHS €JIEMEHTIB TEXHOJOTii Ta po3poOka
croco0y TepeArnociBHOI TIATOTOBKM HACiHHS, SKUA 3a0e3MeUnTh JJIOCTOBIpHE
i IBUIIEHHS HOTO CX0XKOCTI.

TexHomoriyna cxema MIiATOTOBKA HACIHHSI TMpoca MPYTOMOAiOHOTO
BUPOOHMYMX MApTiil BKIIOYAE TaKi onepanii: OYMCTKa Bifl JOMIIIOK — cKapHdikaris
— OYMCTKA BijJ MWIY Ta 3aJMIIKIB OOOJOHKH — COPTYBaHHS 32 IIMTOMOIO Macoio —
COpPTYBaHHS 3a aepOJUHAMIYHUMH BIacTUBOCTAMH. Ckapudikariis 3abe3meunia
301IbIICHHST €Heprii IPOPOCTaHHS Ta CXOXKOCTI Ha 7 % MOPIBHSHO 3 KOHTpOJIeM — Oe3
3aCTOCYBaHHS [[LOTO CIIOCOOY ITiABUILEHHS SKOCTi HACIHHSA. 3’SCOBAaHO, II0 BHACITIZIOK
HPOBEJICHHS IIBOTO 3aXOJy 3aJIeXKHO BiJ] COPTOBHX OCOOJIMBOCTEH Ha COpTO3pa3Kax
PI3HUX TPYI CTUIJIOCTI Ta IUIOIAHOCTI OTPHMAaHO JOCTOBIpHE IMiABHIICHHS €HEPTii
HPOPOCTAHHS Ta CXOKOCTI HaciHHsA. T10CHiZIOBHE COPTYBaHHS 3a MUTOMOIO Macolo Ta
ACPOAMHAMIYHMMH  BJIACTUBOCTAMH  3a0€3MEYMIO  MiZABHIICHHS CXOXOCTI  Ha
nHeBMocToni Ha 7 % 3a Buxomy HaciHHA 55,8 %, a HH3BKOCXO0XKOTO HACIHHS 3
nHeBMocTona — Ha 7-21 % 3a #oro Buxoxmy 16,7 %, 3araJbHHUI BHXiJ CTaHOBHB
72,5 %.

Cxema miIroTOBKY HACiHHS Mpoca MpyTONnoAiOHOTO, sKa BKII0YaE HOro

© Mpura B. B., [lopoHiu B. A.,
Kpasuenko 1O. A., Jlopownin B. B., 2022
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ckapudikamiio, COpTYBaHHSI 3a CYKYIHICTIO O3HAaK — IHTOMOIO MAacol Ta
ACpOIMHAMIYHUMH BIACTUBOCTSMH, € €QEeKTUBHOIO 1 3abe3neuye 3HMKEHHS
010JIOTIYHOrO CTaHy CIIOKOIO HACiHHA 1 BIANOBIZHO — JOCTOBIpHE MiABHUIICHHS

CXO0’KOCTI TiITOTOBJICHOTO JI0 CiBOM HaciHHs Ha 7-21 %, ane He 3a0e3meyuye MOBHOTO
BUPILICHHS 3HIKEHHS O10JIOTTYHOTO CTaHy CIIOKOIO HACIHHS.

KnwuoBi caoBa: TexHONOTIYHA CXEMa, CXOXKICTh, CKapUQikaiis,
COPTYBaHHS, IATOMA Maca, a¢pOTUHAMIYHI BIACTUBOCTI.

Viktoriia Dryha, Volodymyr Doronin, Yuliia Kravchenko,
Volodymyr Doronin

Institute of Bioenergy Crops and Sugar Beets of NAAS

Preparation of millet seeds (Panicum virgatum L.) for sowing

Renewable energy sources are an important alternative to traditional fossil
fuels, which are declining. Among the new promising energy plants, special
attention should be paid to perennial cereals, which belong to plants with Ca type of
photosynthesis and are able to accumulate significant amounts of biomass — millet
(switchgrass) for biofuel production. A restraining factor in the widespread
introduction of crops into production is the low similarity of seeds, due to its
dormancy. The state of biological dormancy of the seed can be caused by a decrease
of the embryo's activity, the protective membrane, and hormonal system. It can be
disturbed in various ways — by exogenous or endogenous factors, most of which are
based on the creation of stressful conditions during the period of seed germination or
before the beginning of its germination. One way to reduce it is pre-sowing
preparation.

The aim of the research was the elements of technology study and
development of pre-sowing seed preparation method, which will provide a
significant increase in its germination.

The technological scheme of production batches rod-shaped millet seeds
preparation includes the following operations: cleaning of seeds from impurities —
scarification — cleaning of seeds from dust and shell residues — sorting by specific
weight — sorting by aerodynamic properties. Scarification provided an increase in
germination energy and seed similarity by 7 % compared to the control — without the
use of this method of improving seed quality. It was found that carrying out this
measure, depending on varietal characteristics, on cultivars of different ripeness and
ploidy groups, resulted in a reliable increase in germination energy and seed
similarity. Consecutive sorting by specific weight and aerodynamic properties
provided an increase in germination on the pneumatic table by 7 % at the output of
55.8 %, and inferior in trerms of germination seeds from the pneumatic table — by 7-21
% at the output of 16.7 %, the total output was 72.5 %.

The scheme of preparation of millet seeds, which includes its scarification,
sorting by a set of features — specific weight and aerodynamic properties is effective
and reduces the biological dormancy of seeds and, accordingly — a significant
increase in similarity of seeds prepared for sowing by 7-21 %, but does not provide
complete solution to reduce the biological dormancy of seeds.

Keywords: technological scheme, seed germination, scarification, sorting,
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specific weight, aerodynamic properties.

Beryn. CTBOpeHHS BiTHOBIIOBAaHMX JDKEPENl €HEPrili € Ba’KIMBOIO
ANBTEPHATHBOIO TPAJUIIIHHIM BUKOITHAM CHEPropecypcaM, KiIbKiCTh SIKHX
3MEHIIYETBCS SIK Yy CBITI, Tak i B YKpaiHi 1 SKi MOXYTb 3MEHIIMTH
3aJeXKHICTh JIepXKaBU BiJ TpaAuliiHUX BuAiB manmuBa [1, 14] 3
MiHIMQJIFHHMU BIUIMBOM Ha JIOBKUJUIS Ta PU3UKOM TEXHOTEHHUX KaTacTpod
[1]. OcHOBHUMH CKIIaJIOBUMH TMOTCHIIIANY € T00IYHA TPOIYKINiS CLTHCHKOTO
rocrojapcTBa (cojoma, cTebia Ta iH.) 1 EHEepreTH4Hi KyJNbTYpHU Ta
BUKOPDHUCTaHHs 0ioMacd pOCIMHHOTO IIOXOJDKEHHS, BHUPOLICHOI Ha
MapriHanpHuxX 3emisix [13]. Cepen HOBHX NEpPCHEKTHBHUX CHEPTETHUIHUX
POCIIMH POAMHM 3JaKOBHX Ha OCOOJIMBY yBary 3aciIyroBye OaraTopiuHa
371aKOBa KyJIbTYpa, SIKa 3[jaTHa HarpoOMa/DKyBaTH 3HadHi oOcsru 6iomacu 3a
paxyHOK (POTOCHHTE3Y — IPOCO MPYTOMOAiIOHE (CBIUrpac), sKa HAIEKHUTD J0
pociuH 3 C4 THmoM ¢otocuHTedy [5, 10, 18]. IIpoco mpyromozniOne mae
HHU3bKY COOIBapTICTh CHPOBMHH Ul BUTOTOBJICHHS OlOmNaliBa Ta BUCOKY
BpOXKaiHICTh Haja3emHoi Macu [4, 27], il MOKHa BHPOIIYyBAaTH Ha 3EMIISIX
MaJIONPOJYKTUBHUX Ta HENPUAATHUX JUIl  KyJbTHBYBAaHHS  IHIINX
cimbepkorocnomapebkux Kynbtyp [11, 15]. 3a manumu Z. Ma, C. W. Wood,
D. I. Bransby [20], 3 ogHOrO rektapa KyJlbTypH MOKHA OTPUMATH Bif 5 10
12 T yMOBHOTO nauBa.

Po3MHOXEHHs Tpoca TPYTOMOAIOHOTO MOXKIMBE HACIHHAM 1
KOPCHEBHUIIAMH, ajle HAHCIPHUATIMBIIINM CIOCOOOM € PO3MHOXEHHS
HacinusMm [8, 28]. Illupoke BIpOBa/KEHHS Li€l KYJIBTYPH Y BUPOOHHUIITBO
3JIEP)KY€ThCSI HU3bKOIO CXOXICTIO HACiHHSI, SIKOMY NPUTaMaHHHUH TPUBAJIUH
CTaH CIIOKOI0. AJKE HAaCiHHS € HE JIMIIE HOCIEM TeHETHYHOTO IMOTEeHIialy
KYJIBTYPH, @ i OJHUM 3 OCHOBHHUX €JIEMEHTIB TEXHOJIOTIi 1i BHPOILTyBaHHSI
[24]. Hacinus Mae BUCOKHII PiBEHB CTaHY CIIOKOI, OCOOIHMBO BiZpasy micis
fioro 30upanus. 3a mammmu M. 1. Kynwk Tta im. [3], HaciHHS mpoca
NpyTONnoAiOHOTO Bijgpa3zy Imichas 30UpaHHS XapaKTEPH3YEThCS BHUCOKUM
CTaHOM CIIOKOIO.

3a manumu S. W. Adkins, S. M. Bellaires, D. S. Loch [6], M. Li [12],
cTaH OIOJIOTIYHOTO CHOKOIO HACiHHA MOXe OyTH CIpHYMHEHHI
MOHIDKEHHSIM aKTUBHOCTI 3apojika (3apo/IOK HE3pUIMH YK HEPO3BUHEHHH).
HaBkonuiiHi cTpyKTypH HaciHMHHM (3aXHMCHA OOOJIOHKA — OIUIOJIEHB) Mpoca
NpYyTONOAIOHOTO TaKOXX BHCTYHAIOTh SIK Oap'epw Uil  peryJrOBaHHS
HaJXOJUKEHHS KHCHIO JI0 3apOjKa, IO 1 € MPUYMHOI0 HHU3BKOI CXOXKOCTI
[22]. Bidpmiicte BYEHHX BBAaXKAIOTh, IO CTAaH CIOKOK B IEPEBa)KHIN
OimpIIOCTI BHIIB KOHTPONIOETHCS TOPMOHAIBHOIO CHCTEMOIO, a caMme:
HasBHICTIO abcum30Boi [12] Ta iHIOIIONTOBOI KHCIOTH i KOHIIEHTPALIIEO
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ribepeninoBoi kuciuotu [16]. CraH CIIOKOI0 MOKHA MOPYIINTH DPi3HUMH
crocobaMu — €K30reHHUMH a00 eHIOTNeHHUMHM YHHHHKAMH, OUTBIIICTH 3
SKAX TPYHTYETHCSI Ha CTBOPEHHI CTPECOBUX YMOB Y IEpioj] MPOPOCTAHHS
HaciHHA abo X 70 modaTky Horo mpopocrtanHs [23]. Cepex eK30reHHHX
YHHHUKIB BOXJIMBE MICIIC MOCIIAI0Th TEMIIePaTyPHU, BOJHUH 1 CBITIOBUMN
PEeXKHMH, Cepell eHIOreHHHX — (PITOrOpMOHAJIbHA CHUCTEMa, L0 PEryJIoE
MeTabosi3M 1 CUTHAJiHI MpH TEpexXoAi HAaciHHS 31 CTaHy CIIOKOIO JI0
npopoctanas [9, 23, 30]. OxonomkeHHAS HACIHHSA 3a [OHMKEHOI
TEMIIepaTypy BIIPOAOBXK MEBHOrO Mepiofy 3abesnedye 3HAYHE 3HIDKCHHS
fioro 6i0JIOTIYHOTO CTaHy CHOKOIO [6], MIBUIIEHA TeMIIepaTypa IpyHTY Bif
25 mo 35 °C Ha mepiox ciBOM 3yMOBIIOE€ 30UTBIICHHS ITOJEOBOI CXOMXKOCTI
[21, 26], cTtpatmdikamito HaciHHA — HagMmipHe ab0 HEZOCTaTHE HOTO
3BoJiokeHH: [19, 28] abo ckapudikamito, Mo CIpuUse KpamoMy BOHPaHHIO
BOJM, HIBUALIOMY HaOyXaHHIO 1 IpopocTaHHiO HaciHHs [2]. Ha mymky
A.J. Smart ta L. E. Moser [25], TepMiH 0i0JIOTIYHOTO CIIOKOK HAaCiHHS
MOXKHa 3MEHIIHMTH HIISIXOM PaHHbOBECHSHOTO HOro BHUCIBY B BOJIOTHH 1
HETMpOTPITHii IPYHT.

3HU3UTH OIOJIOTIYHMM CTaH CHOOKOK 1 BIiAMNOBIAHO IIiIBUILUTU
CXOXICTh HACiHHS MOXKHa B MpOLECi NepeanociBHOI HOro MiArOTOBKH.
Axe SKiCTh HACiHHS (OPMYETHCS 31 CTBOPEHHSIM HOBHUX COPTIiB, YMOB HOTO
BHPOIIYBaHHSA Ta B MpOIIECi MEePeanociBHOI 00pOOKH, IO IPYHTYETHCS Ha
BUAAJICHHI TOMIIIOK MAaIlWHAMM, SKi TPAIIOIOTh HA OCHOBI pi3HMIN 3a
(hi3MKO-MEXaHIYHIMH BIACTUBOCTSIMH KOMIIOHEHTIB BOpPOXY. TeXHOJOTisA
MEPEANOCiBHOT IMIATOTOBKA HACIHHS OUIBIIOCTI CLIBCHKOTOCIIONAPCEKUX
KyJIbTYp BKJIIOYa€ HU3KYy TEXHOJOTIYHUX OIepalliif, a came: OYHUCTKY,
nutihyBaHHs, — KamiOpyBaHHS,  COPTYBaHHS 33  aepOJHHAMIYHAMHU
BJIACTUBOCTSAMH Ta NUTOMOIO Maco0, 00pOOKy 3aXHCHO-CTUMYJIIOIOYHMU
pedoBMHaMM, IHKpycTamito ¥ apaxyBaHHs [29]. Haifuacrimme s
COPTYBaHHS BHKOPHCTOBYIOTh TaKi BJIACTHBOCTI, SIK po3MipH, ¢opma,
MUTOMa Maca, OCOOJIMBOCTI MOBEPXHi, aepoJAMHaMiuHi BJIACTHUBOCTI
(KpUTHYHA MIBUAKICTB) TOIIO.

[lepennociBHa miaroToBKa HACIHHA IpOca MPYTOMOMIOHOTO MAEo
NpocTila, HDK MiATOTOBKA HACIHHS KyKYpYy/A3W, COHSIIHHKY Ta OYpSKiB
I[yKpPOBHX, SIKa BKJIIOYa€ 0arato TEXHOJIOTIYHHUX OIlepalii, mo0 oTpuMaTH
HaCiHHS BUCOKOI SIKOCTI.

BpaxoByroun  mepcrieKTHBY ~— Ipoca  MPYTONOAIOHOro  SIK
OGioeHepreTHYHOT KyIbTYypH, OioJoriyHi 1 0COOIMBOCTI HACIHHS — 3HAYHHMA
CTaH HOTro CTMOKOI0, M0 MPU3BOJIUTH J0 3HWKEHHS CXOXKOCTI 1 BiIITOBITHO —
MOJIFOBOI CXOXKOCTI, PIBHOMIPHOCTI Ta TOBHOTH HACIHHS, JOCHITN Oyl
CIPSIMOBaHI Ha BHMBYCHHS €JIEMEHTIB TEXHOJIOTii Ta pPO3poOKy crocoly
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MEPEANOCiBHOI  MIATOTOBKM HACIHHS, SKHA 3a0e3MeYnTh TOCTOBipHE
MiABUIICHHS HOTO CXOKOCTI, IO 1 0yJI0 METO0 AOCIIPKECHHS.

Marepianmn i meroan. ExcriepuMeHTanbHy poOOTy BHKOHYBAlM B
nabopartopii HaCciHHE3HABCTBA, HACIHHHMITBA Ta PO3CATHUITBA [HCTHTYTY
OiloeHepreTHYHUX KyJIbTyp 1 mykpoBux OypsikiB HAAH ynponosx 2019-
2021 pp. 3 BUKOpPHUCTaHHIM JIAOOPATOPHOTO OONATHAHHS — AacIHipamidHOl
kosoHkH ¢ipmu «Ilerkyc» (puc. la) Ta MHEBMaTHYHOTO COPTYBAJILHOTO
croxa ¢ipmu «Bectpyd» (puc. 16).

a) acmipariiina KoJIOHKa 0) NHEeBMATHYHHIA CTiJT
Puc. 1. JIaGopaTopHe 00;1aAHAHHA A1 COPTYBAHHS HACIHHS

Ckapudikariiro HaCiHHsS MPOBOJWIN Ha CIEI[iaibHOMY OO0JIaHaHHI,
Jle HaciHHS aKTUBHO IMepeMIlIyeThcsl MDK JBoMa aOpa3suBHUMH
MOBEPXHSAMH, BOJHOYAC BiIOYyBaeThCs HOro camonutipyBaHHS 3a paxyHOK
TepTs 0JiHE 00 OJIHE, a TAKOXK YaCTKOBO 110 a0pa3MBHIN MMOBEPXHI.

BusHaueHHs KiJIBKOCTI OOOJIOHKH, SIKY BHAQISUIM, HPOBOIUIN
3BaXYBaHHSAM HAciHHS [0 cKapudikamii Ta micns Hei, HonepeIHbO
BUAISUIN 1. CXOXKICTh BU3HAYAIM 3TiAHO 3 METOJMKOIO, PO3POOIICHOIO B
IHcTuTyTI GlOCHEpreTMUHHUX KyJIbTyp 1 mykpoBux OypsikiB HAAH, skoro
nependavyeHo MPOPOIYBaHHS HACiHHs 3a NOCTiHHOT Temmeparypu 20 °C
ynponoBx 15 mi6 3 momepeaHiM HOTO OXOJOMKEHHAM Ha BOJIOTOMY JIOXKI 3a
temneparypu 10 °C ynpoaosx 7 mi0.

CraTtucTudHy 00pOoOKYy eKCIIepUMEHTATbHHUX JTAHUX 3/iHCHIOBAH 33
JIOTTIOMOT'0I0 JMCIEPCIHHOrO 1 KOPEeSIinHOr0 aHai3iB 3a MetogoM Dimepa
[17] 3 BukopucTaHHSIM KOMIT FOTEPHOI Iporpamu Statistica 6.0 Bij kommaHii
«StatSoft».
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Pe3yabTaTH Ta o6roopenns. IIpoco npyromonioHe Mae BiTHOCHO
MaJli pO3MipH HaciHHS 3 BHCOKHM pIBHEM CTaHy CIIOKOIO, TOMY
TEXHOJIOTIYHI NpPUHOMH HOro NepearlociBHOI MiJArOTOBKM MAaloTh OyTH
CIpsIMOBaHI Ha 3HIKEHHS CTaHy OIOJOTIYHOIO CIIOKOI HaciHHS Ta
MIJBUILEHHS 1HTEHCHBHOCTI mpopocTaHHs. Jlo TakMX TEXHOJOTIYHHX
NPUIOMIB HajekaTh CKapu@ikallis HaCIHHS, OYMCTKA HOTO BiJ KPYIHUX Ta
JpiOHMX JIOMIIIOK, COPTYBaHHS 3a aepOJMHAMIYHHMH BJIACTHBOCTSIMH,
IHTOMOIO MacoI0 Ta CYKYIHICTIO IIUX O3HAaK.

TexHOJNOTiYHA cXe€Ma MATOTOBKHA HACIHHS Ipoca MPYTOIOAIOHOTO
BUPOOHMYMX TApTid BKJIIOYAE TakKi OIEpamii: OYMCTKAa BiJ IOMIIIOK —
ckapu(ikamis — OYUCTKA BiJ MATY Ta 3aJIUIIKIB 00OJIOHKH — COPTYBaHHS 32
NHTOMOIO Macol0 — COPTYBaHHS 33 aePOJUHAMIYHIMH BIACTHBOCTSIMH.

(eI

1 2 3 4 5

1, 3 — MOBITPSHO-PEIIITHI MAaIIWHN; 2 — cKapudikaTop; 4 — MTHEBMaTUIHUI
COPTYBaJIBHUI CTLT; 5 — aepoMHAMIYHA acmipaliiiHa KOJIOHKa.

Puc. 2. TexHosoriuna cxemMa NiATOTOBKH HaciHHA  mpoca
NpyTONnoAioHoro

[lepmM eTarmoM MiATOTOBKH HACIHHA Ipoca MPYTOMOAIOHOTO, TakK
SK 1 IHIIMX KYJIBTYp, € HOTO OYMCTKA BiJl APIOHUX, KPYIHUX JOMIIIOK, ITHITY
Ta 3aHAJITO IPIOGHOTO HACIHHS HA MOBITPSHO-peIIiTHIN MaluHi (puc. 3).

Puc. 3. IloBiTpsiHO-pemriTHa MalIMHAa
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OunreHe HaCiHHSA IS 3HIDKECHHS HOTO O10JIOTIYHOTO CTaHy CIIOKOIO
HanpaBjIsAlOTH Ul TPOBeleHHs  ckapudikalii 3  BUKOPHCTaHHSIM
ckapudikaropa (puc. 4a) abo unripyBambHOi MammHM (puc. 40).
Ckapuoikaliis HaciHHS — e pylHHYBaHHS HOro TBEpJOi BOJOHENPOHHKHOL
MOBEPXHi 000JOHKH Ta YaCTKOBE 11 BUJAJICHHS MEXaHIYHUM a00 TepMiYHUM
YM XIMIYHAM criocobamu, 10 3a0e3nedye BUIbHHI JIOCTYI BOAW Ta KUCHIO JI0
3apojika 1 BLANOBIHO Mi/IBUIIL€ IHTEHCUBHICTb HOr0 popocTanHs [4. 91.

a) ckapudikarop CKP-300 0) nuripyBaigpHa MamiHa «Hopamaxy
Puc. 4. Mamunm 18 ckapudikanii HaciHHA

Ckapudikaris 3abe3neumia 30iJbIIEHHS €HEprii MPOPOCTaHHS Ta
cxoxocTi Ha 7 % TIOpIBHSAHO 3 KOHTpolleM — 03 3acTOCYBaHHS IIbOTO
cnoco0y minsumieHHs skocti HaciHHS (HIPoos mmst emeprii = 2,1 %, ms
cxoxocTi = 2,2 %). 3a mpoBeNeHHS LLOTO 3aXOJy 3aJIEKHO BiJI COPTOBHX
0coONMBOCTEH COPTO3pa3KiB  PI3HMX TPYN CTUIJIOCTI Ta IUIOIAHOCTI
(okcamIoinHui cepenHbOMI3HINA copTo3pa3zok KelB-iH-pok 1 TeTpamnoiganit
cepeanpocturiuii CaHOypCT) OTPUMAHO JOCTOBIPHE MIABHIINCHHS €HEpril
MPOPOCTAaHHS Ta CXOXKOCTI HaciHHg. L[i TOKa3HWKH SKOCTI HACIHHSI
30unbIIMIIMCs B copTo3paska KeliB-iH-pok Ha 5 %, CanOypcr — Ha 4 %
(HIPgs = mus eneprii 2,6 %, cxoxocTi — 2,2 %).

Micns ckapudikauii HACIHHS OYMINAIOTH BiJ HHJIY Ta YaCTHHOK
00O0JIOHKH Ha MOBITPSIHO-PEUIETHIN MalllMHI Ta MPOBOASATH HOTO MOCITIJOBHE
COPTYBaHHS 33 MHTOMOIO Macol0 Ha ITHEBMATUYHOMY COPTYBaJIbHOMY CTOJI
(puc. 56) Ta 3a aepoAMHAMIYHMUMHU BIIACTHBOCTSMM Ha acHipaumidHii
KOJIOHII (puc. 5a).

HaifeexTHBHIIINM crOCOOOM IJBHUILNEHHS CXO0XKOCTI HACIHHS €
COpPTYBaHHA 3a aepOJMHAMIYHMMH BJIACTUBOCTSIMHU Ha acHipaumidHii
KOJIOHLII Ta MUTOMOIO MAacOI0 Ha NMHEBMATHYHOMY COPTYBaJIbHOMY CTOII,
TOMY B TEXHOJIOTIYHIH CXEeMi IiArOTOBKH HACIHHS MpPOCa MPYTOMOAIOHOrO
1 omnepariii € 000B’I3KOBUMH.
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=

a) acripalliiiHa KoJIOHKa 0) MTHEeBMOCTLI
Puc. 5. Mamunm 1Jis1 COPTYBAaHHS HACIHHS 3 MeTOI0 MiIBUIIEHHS HOr0
CXO0KOCTI

Take COpTyBaHHS CIPHSIE BHAAICHHIO 0i0JOTiYHO HETMOBHOI[IHHOTO
HACIHHS, TOJIIMIICHHIO HOro MOCIBHHUX SKOCTEH 1 BUAIJICHHIO HACIHHS 3
BHUCOKHMH BPOXKaHUMH BIaCTHBOCTAMH. OUHCTKA i COPTYBaHHS MOCIBHOTO
MaTepiary MOBITPSHIM MTOTOKOM 33 KPUTUYHOIO IIBHUIKICTIO — IIBUIKICTIO
MOTOKY TOBITPS B METpax, 3a SKOi I TUIO JHINAETHCSA Y IiIBIIICHOMY
CTaHi, Na€ 3MOTY BINOKPEMHUTH MAOMIIIKA BiJ HACiHHA KyIbTypu O€3
3HAYHUX BTPAT MIOBHOLIHHOTO HACIHHS.

BceraHoBICHO, 10 COPTYBaHHS HACIHHS 33 aepOJUHAMIYHUMHU
BJIACTHBOCTSIMU 3a0e3Ieuye JOCTOBIPHE IiBUIIECHH Horo cxoxocti (Tadi.
1).

1. SIxicTh HaciHHSA Mpoca NPyTONOAiOHOI0 3aJIesKHO BiJ COPTYBaHHS 3a
aepoAMHAMIYHUMU BJACTUBOCTSIMU (cepelHe 3a 5 nociainis, 2021 p.)

BmicTs . . Ouuiiese HaciHHs Bigxoau
HoBiTpA B anm. HaciHmA| Maca xo- Maca
L micis . 1000 . 1000
acmipariifHomy o, | XKICTB, . JKICTB, .
Kamazi, M/c copTyBaHH, % % HaCl;II/IH, % HaCllfII/IH,
Kontposns - 43 1,65 - -
5,6 95,1 45 1,75 4 0,50
7,1 91,2 40 1,65 16 0,83
7,49 82,5 46 1,58 28 1,08
7,87 72,0 59 1,78 33 1,25
8,82 51,3 55 1,78 42 1,50
HIPgs 8,7 0,2 8,7 0,2
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HoctoBipHo Bumly cxoxicte HaciHHA (59 %) mopiBHSAHO 3
KOHTPOJIEM OTPHMAaHO 3a HOTrO COPTYBaHHS 31 MIBHJKICTIO TOBITPS B
acmiparfiifHii koyioHmi 7,89 M/c, BUXIJ OYMIICHOTO HACIHHS CTaHOBHB
72,0 %. 3a nporo pexumy copTyBaHHA 28 % HACIHHSA MOTPAIUIUIO Y
BIJIXOJIH, CXOXICTh SKHUX CTaHOBWIA 33 % 3 MOCTOBIpHHM 301TBIICHHAM
macu 1000 HaciHMH TOpIBHSAHO 3 IHIIUMU PEXHMaMH COPTYBaHHS.
[lixBuIIeHHS SKOCTi 3yMOBJICHO BUAAIECHHAM Jy)K€ JEIKOro HaciHHA, PO
10 CBiMuMTh 30UIbIIeHHa Macu 1000 HaciHuH.

3’scoBaHo, 1m0 MK Macoro 1000 HACIHMH Ta CXOXICTIO € cepemHs
Kopessiisa, koedimieHT kopemsmii craHoBuTH 0,68. OTpuMaHi pe3yibTaTH
rapMoHi3ytoThes 3 mochimkenasmu Aiken G. E., Springer T. L. [7 ], ski
BKa3yBaJM, II0 KPYIHIIIE HACIHHA cBiurpacy 3a macoro 1000 HaciHuH
3aTHE 0 OB IBUAKOTO MPOPOCTAHHS.

30UIbIIeHHST IIBUAKOCTI TOBITPS B acmipauiiHiil KOJOHLI 10
8,82 M/c He crnpHsATIO MiABMIIEHHIO SIKOCTI HaciHHsA. COpTyBaHHS 3a Takol
MIBUAKOCTI TOBITPS B acmipauifiHid KOJOHLI (DAaKTHYHO MPHU3BEIO JIO
pO3MOALTY HACiHHA Ha JBI YaCTUHH — OYHMIICHE Ta BIIXOAM, SAKI Mayu
Maike OJHAKOBI MOKAa3HUKU sKocTi. Iloganpliue 301MbLIEHHS IIBUIKOCTI
MOBITPS B acMipaliifiHiii KOJIOHII O0yJI0 HEJOIIIbHUM.

Ha BimMmiHy BiI TEXHOJIOTIYHHX CXEM MiATOTOBKH HACIHHS IHIIHX
CUIBCBKOTOCIIOAPCHKHUX KYJBTYD, A€ CIOYaTKy IPOBOIATH CETapariiio 3a
aepoJMHAMIYHUMH BJIACTHBOCTSIMH, a IIOTIM — 3a ITUTOMOIO Macoio, B
TEXHOJIOTIYHIH CXeMi TIATOTOBKM HACiHHSI Tpoca TIPYTONOAiIOHOTO,
HaBIIAKW, CIIOYaTKy COPTYBaHHS IPOBOAATH 3a IHTOMOIO Macoro, a
NPOMiXHY (paKLilo Ta BIAXOIM, IO CXOISITh 3 MHEBMOCTOIY, MOBTOPHO
COPTYIOTh 32 aepOJMHAMIYHUMH BJIACTHBOCTSIMH.

CopTyBaHHSI HAaciHHS 3a CYKYIHICTIO O3HAaK — IUTOMOIO Macolo Ta
aepoJMHAMIYHUMH BJIACTUBOCTSIMU — € e(EeKTHBHIIINM CHOCOOOM ioro
miaroroBku. [Ipu copryBaHHi HAaCiHHS 32 TUTOMOIO Macol0 Ha MHEBMOCTOJI
BOHO PO3AUISIEThCS Ha TP (PaKLil: BUCOKOI CXOXKOCTI, MiJrOTOBIEHE N0
ciBOM; IpOMiXKHA (paKIlis, sika HAIPaBIIETHCS Ha TOBTOPHE COPTYBAHHS, Ta
BIIXOIM.

BcranoBneno, mo HaBiTh Hu3bKOI cxoxocTi (14 %) HaciHHS 3a
COPTYBaHHS Ha THEBMOCTOJII 3a0e3ne4msio i 30uIbIeHHs Ha 7 % TOPiBHIHO
3 koHTposueM (HIPos= 5,2 %) 3a iforo Buxoxay 55,8 % (Tabm. 2).

Bognouac yactuHa HaciHH: (9,0 %) Ta Te, IO MOTPAIIIIO Y BiIXO/H,
MaJio 3aHaATO HU3BbKY CXOXicTh. Y mpoMikHY (pakmiro Hamiiinuio 21,5 %
HACiHHSA, K€ 3TIHO 31 CXEMOI0 POOOTH ITHEBMOCTOJNIA HAINPABISAETHCA Ha
MOBTOPHE COPTYBAHHs HA MTHEBMOCTOJIi. AJle TAKOTO HACIHHS HEIOCTATHBO,
mo6 piBHOMIPHO PO3MOAUINTH HAa POOOUId MOBEPXHI ITHEBMOCTOJIA, IO
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3abe3mneuye epeKTHBHE HOTO COPTYBaHHS.

2. SIkicTh HACIHHA NIPH COPTYBAHHI HOr0 32 NTUTOMOIO Macow, %

BigOupaHHs HaCiHHS 3 THEBMOCTOJIA CxoxicTs |Buxin HaciHHS
KoHTponb — 6e3 copTyBaHHs 14 -
Brcokoi sikocTi 21 55,8
Matocxoxe 9 9,0
[TpomixkHa ¢paxiis (MTOBTOPHE COPTYBAHHS) 17 21,5
Binxonu 11 13,7
HIPgs 5.2 -

3a HaMIOK CXEMOIO MiATOTOBKH HACIHHSA MpOca MPYTOMOTiIOHOTO s
MIBUILEHHS HOTO CXOXOCTi TMOBTOPHE COPTYBAHHS HACIHHS HHU3bKOT
CXOKOCTI 3 ITHEBMOCTOJNA IPOBOAATh Ha acHipaliiHiii KOJOHII 3a
aepoJMHAMIYHIMH BJIACTUBOCTAMU. JI0BECHO, 110 TaKWi 3aXij] 3a0e3rmeunB
MiABUIICHHS cX0xK0cTi Ha 13-21 % (Tabm. 3).

3. Slkictb HaciHHA TpM  cOpTYBaHHi 3a aepoaAMHAMIYHUMH
BJACTHBOCTSMH, %o

Haciuns, BiniOpane 3 CXO0XKiCTb HACIHHS Buxin
ITHEBMOCTOJIA JI0 COPTYBAHHS | TICJIsA COPTYBaHHs | HACiHHA
Mainocxoxe 9 22 7,5
[IpomixkHa (pakiis 17 33 7,5
Binxomm 11 32 2,2
HIPgs 5,2 7.4 -

[Mopsiy 3 MiABMIIEHHSM CXOXOCTI J0JaTKOBO OTpumaHo 16,7 %
SIKICHOTO HaciHHs i1 ciBOM. TOOTO 3a COpTYBaHHS 3a CYyKYIMHICTIO O3HAK
3araibHUI BUXi HACIHHSI poca mpyTornoaibHoro cranoBus 72,5 % (55,8 %
3a COPTYBaHHS Ha ITHEBMOCTOJI Ta 16,7 % — Ha acmipaniiiHii KOJIOHII).

BucnoBku. Cxema miroToBKH HACiHHS MIpOca MPYTOIMOi0HOTO, sIKa
BKIIIOYAa€ HOTO CKapU]ikalifo, COPTYBaHHA 3a CYKYIHICTIO O3HaK —
MMUTOMOIO Macol0 Ta aepoJMHAMIYHUMH BJIIACTHBOCTSIMH — € €(EKTUBHOIO i
3a0e3neyye 3HWKCHHS OIOJIOTIYHOTO CTaHy CHOKOK 1  BIATOBIIHO
JIOCTOBIpHE IMiJBUIICHHS CXOXOCTI IiATOTOBJICHOTO JI0 CiBOM HACIHHS Ha 7—
21 % Ta #ioro Buxoxy — a0 72,5 %.

Ane mnei 3axim He 3abe3nedye MOBHOTO BHUPIIICHHA 3HIDKEHHS
610JIOTIYHOTO CTaHy CIIOKOIO HACIHHSA, TOMY IOTPiOHO HPOJOBXKUTH TOIIYK
HOro TpWYHMH ISl YOPaBIIHHA 1AM SIBHIIEM 1 pPO3pOOKH TEXHOJOTIT
OTPUMAaHHS HAaCiHHS BHCOKOI SKOCTI.
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TP ®OPMYBAHHI JIYUHUX AT'PO®ITOIIEHO3IB

HenmocratHe  BuBUeHHS 3MiH  BHAOBOTO  CKiIagy  000OBO-31IaKOBHX
arpo(iTOIeHO3IB Ha CyXojoJyiax MiBHIYHOT yacTuHM Jlicoctenmy YKpaiHH CTpUMY€
BIIPOBA/DKCHHA PO3pOOOK y BHPOOHMITBO. 30KpeMa MOTpedye MOTIHOICHOTO
BUBYEHHS TpoOJieMa CTiHKOCTI 0000BOrO KOMIIOHEHTa JIIOIEPHO-3TaKOBHX
CyMilIeH, a TaKOX TUHAMIKH JIIHIHHOTO POCTY, YaCTKH JIUCTS Ta IUIOIII JIUCTKOBOL
MOBEPXHI PI3HOTUMHUX arpoditoneHo3iB. HaBexpeHO pe3ynbTaTu OOCHIIKEHb 3a
2019-2021 pp. 3 ocobnmBocTei HopMyBaHHS JHOIEPHOBOTO, JIOICPHO-3]IAKOBUX 3
PI3HMMH 371aKOBUMH KOMIIOHEHTAaMH i 3JJaKOBOTO KOPMOBHX TPABOCTOIB Ha Pi3HMX
¢oHax ynoOpeHHs 1 BamHyBaHHS Ha TEMHO-CIpUX IpyHTax. BusBieHo kparmi
JIFOIIEPHO-3JIaKOBI  arpo(iTOIEHO3HU 3a CTIHKICTIO 00O0BOTO KOMITIOHEHTA MiJ| Ji€I0
OOpUB Ta BalHYBaHHSA, a TAaKOK OCOOJMBOCTI TUHAMIKHU JIHIHHOTO POCTY, YaCTKU
JMCTS Ta TUTOMI JIMCTKOBOI TMOBEpXHI IpH (QopMyBaHHI Bpoxaro Oiomacu y 1-my
yKOCI.

YacTka JronepHu NOCIBHOI B OAHOBHIOBOMY MOCiBi Oyna Ha piBHI 86—89 %, B
JIFOIIepHO-311aKoBUX cyMimiax — 30-58 %. 3a BHeceHHs BamHa abo P4sKoo 11 BMicT y
JIFOLIEPHO-3JIAKOBUX TPABOCTOSX 30unbinryBaBcs Ha 3—5 %, a 3a moeaHaHOTro 1X
3acTOCyBaHHSI — Ha 6-9 %.

V nronepHO-31aKOBHX CyMillIax JIFOLEpHA ITOCIBHA HaMKpalle yTpuMyBajacs
3a CiBOM 3 MI3HBOCTUTIMMH THUMOQIIBKOIO IJIydHOIO ab0 MHpiEM CcepenHiMm, a
HaifTipIe — 3 arpeCUBHOIO PAHHBOCTUTIIOIO TPSCTHIICIO 30IPHOIO 1 MaJIOPivHOIO, aje
HEHOTHYHO aKTUBHOIO B MEPIINI PiK JKUTTS MaKUTHHLCIO 0araTopiqHOI0.

BceranoBneno, mo cisHi TpaBocToi (opMmyBanmcs i3 JHITHAM POCTOM
KOMIIOHEHTIB y Mexax 71-136 cm. Haiibinemioro Bucotoro (mo 136 cm)
XapakTepHu3yBaBCs CTOKOJOC O€30CTHi B JIIOLEPHO-37IAKOBHX 1 3J1aKOBOMY
arporeHo3ax 3a iforo ydvacti. IIpucyTHicTh 6000OBOTO KOMIIOHEHTA B JIIOLIEPHO-
3]IaKOBOMY TPaBOCTOi 30iNblryBasia BUCOTY 3nakiB Ha 11-20 %, BHecenHsa Nso y
cissHoMy 37akoBoMy ¢iToneHo3i — Ha 25-26 %. HaiicyTTeBimi 30imbIIeHHS
niHilHOTO pocTy (B Mexax 1,8-3,3 cm/mo0y) cmoctepiraiy mix 4ac TUIKyBaHHS —
nmoyatky OyTOHi3aIlil JFOIepPHH MOCIBHOT 1 TPYOKYBaHHS — KOJIOCIHHS 371aKiB.

Ilpu ¢opmyBanHI Bpokaro KOpMOBOI OiomMacH B Mipy NpPOXOUKeHHS (a3
BereTarii y nepimomy ykoci 3a nepiog 50 xi6 Bix 01.05 no 19.06 wactka mucts
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3MeHIIyBanaca Ha 9 %, a y cepenHeoMy 3a m00y Ha 0,2 % mnoBinmbHiIIe, a
HApOCTaHHS IUIOLI JUCTKOBOi MOBEpXHI — opieHToBHO Ha 10 mi6 BimOysamocs
JIOBIIIE Ha JIIOLIEPHOBOMY 1 JIIOLIEPHO-3JITAKOBOMY arpoleHo31 3 JOMiHyBaHHSAM
6000B0OTO BHY, HIXK Ha 3JIaKOBOMY.

Knawuogi cioBa: OGoTaHIUHMIA CKJIaJ], BaHYBaHHS, JIHIHHUA PICT, JHCTKOBA
MOBEPXHsI, yAOOPEHHSI, 4acTKa JIUCTI.

Volodymyr Kurhak, Yaroslav Havrysh

NSC "Institute of Agriculture NAAS"

Botanical composition and dynamics of linear growth, leaf and leaf
surface fraction in the formation of meadow agrophytocenoses

Insufficient study of changes in the species composition of leguminous and
cereal agrophytocenoses in the drylands of the northern part of the Forest-Steppe of
Ukraine hinders the introduction of developments into production. In particular, it
requires an in-depth study of the stability of the bean component of alfalfa-cereal
mixtures, as well as the dynamics of linear growth, the proportion of leaves and the
area of the leaf surface of various types of agrophytocenoses. The results of research
for 2019-2021 on the features of the formation of alfalfa, alfalfa-cereal with
different cereal components and cereal fodder grass stands on different backgrounds
of fertilization and liming on dark gray soils are given. The best alfalfa-cereal
agrophytocenoses in terms of the stability of the legume component under the action
of fertilizers and liming, as well as the peculiarities of the dynamics of linear
growth, the proportion of leaves and the area of the leaf surface during the formation
of the biomass crop in the 1st mowe, were revealed.

The share of alfalfa in single-species sowing was at the level of 86-89 %, in
alfalfa-cereal mixtures — 30-58 %. With the introduction of lime or PasKoo, its
content in alfalfa-cereal stands increased by 3-5 %, and with their combined
application — by 6-9 %.

In alfalfa-cereal mixtures, alfalfa seeding was best maintained when sowing
with late-maturing timothy grass or medium wheatgrass, and worst — with
aggressive early-maturing ryegrass and perennial fenugreek, which is young but
cenotically active in the first year of life.

It was established that the sown grass stands were formed with a linear growth
of its components of 71-136 cm. The highest (up to 136 cm) was the thornless sedge
in alfalfa-cereal and cereal agrocenoses with its participation. The presence of the
leguminous component in the alfalfa-cereal herbage increased the height of cereals
by 11-20 %, the application of Nao in the sown cereal herbage — by 25-26 %. The
greatest increases in linear growth (within 1.8-3.3 cm/day) were observed during
branching — the beginning of alfalfa budding and tubering — earing of cereals.

During the formation of the fodder biomass as the vegetation phases passed in
the first mowe for a period of 50 days from 01.05 to 19.06, the share of leaves
decreased by 9 %, and on average per day it was 0.2 % slower, the increase in the
area of the leaf surface was occurred approximately 10 days longer on alfalfa and
alfalfa-cereal agrocenosis dominated by leguminous species than on cereal.

127



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepoOCTBO i TBApUHHULTBO. 2022. Bur. 71 (2)

Keywords: botanical composition, liming, linear growth, leaf surface,
fertilizers, leaf proportion.

Beryn. ¥V 3minHeHHI KOpMOBOi 0a3W TBapHHHHIITBA BaXKIIMBa POIb
HaJIC)KUTh  IIIBUIICHHIO €¢(QEeKTUBHOCTI BHKOPHCTAHHSI IPHPOIHHUX
KOPMOBHX YTillb, IUIONIA SKUX B YKpaiHi CTAHOBUTH OMU3BKO 7,6 MIH Ta.
[IpoTe 1m0 OCTaHHBOrO Yacy BHAOBa HACHUYECHICTh JyYHHUX (DITOIEHO3IB
IIHHUMM ~ KOPMOBMUMH  0araTopiyHMMH  TpaBaMH  3JIMIIAETHCA
HenocTatHboo [19, 24]. OpHuM i3 HaWIEPCIEKTUBHINIMX HAIPSMIB
iHTeHcHGikamii JyKiBHHLTBA Yy CBITI € CTBOPEHHS CISHMX TPaBOCTOIB 3
MiJBUIIICHAM BMICTOM 0000OBHX TpaB SIK JPKEpena CHMOIOTHYHOIO a30Ty.
YacTkoBa 3aMiHa MIHEPaJIbHOIO a30Ty CHMOIOTUYHHM € Ba)KJIHMBUM
pe3epBOM CKOPOYEHHS BHUTpAT €Heprii, Ha SKWH IpH BHUPOIIyBaHHI
3JIaKOBUX TPABOCTOIB IHTEHCHBHOTO THITy YacTO IIPHUIIAJAE IOJOBHHA Ii
CyKymHEX 3aTpat [7, 16, 18, 28, 29]. 30inbpIIeHHs BUKOPHCTaHHS 0000BUX
TpaB y JIyKIBHUITBI € HalBa)KIMBIIIOIO CKJIAIOBOI0 YAaCTHHOIO NPOTPAMHU
BIPOBAPKCHHSI CHEPrOOLIAHNX TEXHOJIOTIH 32 KOPAOHOM, 30KpeMa i 3a
opraHiuHoro JykiBHuiTBa [25-28, 30-32].

Ha migcraBi  nmocimigpkeHb, NPOBEACHUX Y PI3HUX TreorpadivyHux,
KIIMaTHYHUX, eAadiyHuX yMoBax YKpaiHM 3 pi3HMMH BuaaMH 0000BHX
TpaB, pPO3POOJICHO 3aXOMU MiJBHUINCHHS €(QEKTUBHOCTI BHKOPHUCTAHHS
OararopiuHuX 000OBHX TpaB SIK JPKEpena JEeIeBOro CUMOIOTHYHOTO a30Ty,
a TaKoXXK HAyKOBI M TEXHOJIOTIYHI OCHOBH CTBOPEHHS 1 palliOHAILHOTO
BUKOPHUCTAHHS CiTHUX 0000BO-371aK0BHX arpodiromeHosis [3, 5, 8, 20, 29].

BaxmuBum  dakrtopom QopmMyBaHHS BpOXKAaWHOCTI Ta KOPMOBOL
IIHHOCTI arpoIleHO03iB € 11X OOTaHIYHWHA CKJIaJ, SKHA B CBOI YEpry
3yMOBIIIOETBCSI METEOPOJIOTIYHMUMHU Ta TIPYHTOBHMH YMOBaMH, BIKOM
TPaBOCTOIO, PEXMMAaMH BUKOPHCTAHHS Ta yJIOOpEHHSAM. 3a 30iJIbLICHHS
yacTKM  0000BOro  KOMIIOHEHTAa B  arpoleHo3ax  3pocTae  iXHs
MPOJYKTUBHICTH 32 paXyHOK OlonoriuHoi ¢ikcauii azoty [3, 4, 15, 21, 29].

OCHOBOIO CTBOPEHHSI BHCOKOIIPOJIYKTUBHHUX OaraTOpiYHUX  CISTHHX
arporeHo3iB € J00ip KOMIOHEHTIB 1O TpaBOCyMillled BiJIOBIIHO JI0
OiooTiyHMX O0COOIMBOCTE BHIIB, EKOJOTiYHMX YMOB 1 TEXHOJOTIiH
BUpOIIyBaHHA [22].

BaxxnmuBy poins y popMyBaHHI 00TaHIYHOTO CKJIaTy TPAaBOCTOIB MAlOTh
nobpuBa. 3a iX BHECEHHs TMoOpsx i3 30UIBIIEHHAM BPOXKaHHOCTI
CIIOCTEPIraeThesl KOHKYPEHIIsI MIXK OKPEMHUMH BHIAMH POCIINH 32 €JIEMEHTH
MiHEpaJIbHOTO JKUBJICHHS, 10 NPU3BOJMUTH O 30iTHEHHS BUIOBOTO CKJIAIy
POCIIMHHUX YIpynoBaHb. A30THI 100prBa, 30IBIIYIOYN YacTKy 3JIaKOBUX Y
[IEHO31, 3HIDKYIOTh BMICT Y HhOMY 0000Boro komroHeHta [30].
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BoboBi TpaBm, 3aBmsxu Gionoriuniii ¢dikcamii a3otry Oyiap00UKOBHMH
OakTepisiMM, SIKI pO3TallOBaHi Ha KOpEHEBil cucreMi, NOTPeOyIOTh
BHeceHHs nuie GocGopHUX 1 KamiitHMX JOOPUB, IO MO3UTUBHO BILIUBAE
Ha IX pICT i PO3BHUTOK Ta 30€PEIKEHHS y arpolieHO3aX.

Ciip BiI3HAYWTH, IO 3aKOHOMIPHOCTI 3MiH BHJIOBOTO CKJIaiy, SIKi
NpUTaMaHHI TNPUPOAHUM JIyKaM, XapakTepHi W JuIsi CISSHUX JIyYHHX
TPaBOCTOIB: y KIHLIEBOMY MiICYMKY B OJHHUX 1 THX )K€ €KOJOTIYHUX yMOBax
yepe3 MEBHUH MPOMDKOK 4Yacy 3a POKaMH KOPHCTYBAaHHS HE3aJIE)KHO Bif
BUXIJTHOTO CKJIAAY CISHOTO TPaBOCTOIO Hje mporec crabimizamii JTydHHX
arpo¢itomneHo3iB 3 JOMIHYBaHHSM HaHOUTBII TPHUCTOCOBAHMX BHIIB IO
YMOB MicIe3poCcTaHHsI. AJie me BigOyBaeThbCsA HEOTHAKOBO, 3aJICKHO Bif
MPUCTOCOBAHOCTI JI0 €KOJIOTIYHMX YMOB Ta TPUBAJIOCTI JKUTTSA BHXITHHX
KOMIIOHCHTIB arpoIeHO3iB, a TaKOX HAasBHOCTI HACIHHS IEBHUX BUMIB Yy
rpyHTi [23].

[To-pizHOMY BY€HI MOSICHIOIOTH 3MiHHM, SIKI BiIOYBalOTbCS B JIYYHHX
¢itoneHo3ax. IleHOTHYHA AKTUBHICTH BH[IB 3aJCKUTh BiJ BMICTYy B HHX
xyopodiny. € BiIOMOCTI, 1110 301IbIIEHHS BMICTy y NMEBHHX BHIIB POCIUH
XJI0podisly MO3UTHBHO BIUIMBA€ HA LIEHOTHYHI MapaMeTpu KOMIIOHEHTIB
POCIIMHHOTO YTpYIyBaHHS. 3pOCTaHHS HAKOIMYEHHS HOTO MiJi BIUIMBOM
A30THUX NOOPWB y pI3HHX BHIIB HEOJHAKOBE. BiIMIHHOCTI y KiNBKOCTI
HOTO i BIDIMBOM JOOPWB MOXKYTh OYTH OAHI€IO i3 MPUIUH 3HIDKECHHS 200
MiBUIICHHS KOHKYPEHTHHMX BJIACTHBOCTEH OKpeMHX BHAIB TpaB. 3a
JIOBTOTPHUBAJIOTO BUKOPUCTAHHS TPABOCTOIB HaBiTh HeBUCOKI (Ngo) 1 cepenHi
(N110-153) /103u a30THUX JOOpPHB BHTICHSIOTH 0OO0OBI 1 3MIiHIOIOTH
CHIBBITHOILIEHHSI MK 3JIaKOBUMH BHIaMHU. Y IbOMY pasi 3 BKJIIOYEHHSIM
rpsicTuii 30ipHOT y TpaBoCcyMill yacTka 11 3 pOKy B PIK 30LIBIIYyEThCS
MIBUALIE, HDK 33 YYacTi IHIOMX BHIIB TpaB. 3 INPHUCKOPEHHSIM L&
BiZI0OYBA€THCS NPU YAOOPEHHI MiABUILIEHUMH JJ03aMHu a30Ty [2].

OnHak 10 OCTaHHBOTO 4Yacy € MHUTaHHS 11010 TpaHchopmaril
BUIOBOTO CKJIaay 0000BO-3JIaKOBHX arpo]iTOIEHO3IB i BUPOOHHIITBA
JICIIEBUX TpaB sSHAX KOPMIB Ha CyXoJoJiaX MiBHIYHOI dacTwHHU JlicocTemy
Ykpainu, sKi [Iie He BUBUEHO, 1110 NIEBHOIO MIpOI0 CTPUMYE BIIPOBA/KECHHS
PO3pO0OOK 3 JyKIBHULTBA y CLIBCHKOTOCIIOIapChbKe BUPOOHHIITBO. 30KpeMa
HE HEJOCTaTHHO ONPAIlbOBAHUMH 3aJHMIIAIOTHCS MEXaHi3MH  CTifKOCTi
06000BOTO KOMIIOHEHTA JIIOLIEPHO-3JIAKOBUX CyMimield, a JAWHaMiKy
JHIHHOTO pPOCTY, YacTKM JIMCTS Ta IUIONI JIMCTKOBOI IOBEPXHI NpH
(dhopmyBaHHI Bpoxaro 0ioMacw PIZHOTHITHUX arpogiTOIEHO31B 30BCiM HE
BiZIIIpaIibOBaHO.

Came Ha BUBYEHHS 3a3HAYCHWX TNHMTaHb 1 CHOPAMOBAHI HaIm
JIOCITIJDKEHHS, Pe3yJIbTATH SIKUX BUKJIAJICHO Y CTaTTi.
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Martepiasm i meroau. locmimkeHHES ocoOmMBOCTEH (popMyBaHHS
0OTaHIYHOTO CKJIaay JIIOLEPHOBOTO, JIIOLEPHO-3JIAKOBUX 3 PI3HUMH
3JIaKOBUMHM KOMIIOHEHTaMH 1 3JIaKOBOTO TPAaBOCTOK, & TAKOX JHHAMIKH
HApOCTaHHS BHCOTH, YAacTKM JICTA 1 IUIOMII JIUCTKOBOi MOBEpPXHI
nposezeHo npotsirom 2019-2021 pp. y 3oHi Jlicocteny Ykpainu Ha TeMHO-
CIpOMYy OMIiJ30JICHOMY KpPYNHOIMJIYBaTO-JETKOCYTJIMHKOBOMY IPYHTI B
HHIJ «Incruryt 3emnepodcrea HAAH» (cmt Yabann KuiBcbkoi obnacri).
CxeMy mociiny HaBeJCHO HIKYE.

Cxema pocainy
(6udu mpas, ix cymiuii ma HOpMu 8UCIBAHHA HACIHHA, Ke/2a)

JlroniepHa mociBHa, 18

JlroniepHa mociBHa, 10 + rpsctuis 36ipHa, 10

JlroniepHa mociBHa, 10 + cTokomoc 6e3ocTuid, 15

JlrouepHa nociBHa, 10 + xocTpuus iy4na, 12

JlrouepHa nociBHa, 10 + xocTpuus cxinHa, 14

JlrouepHa nocisHa, 10 + maxutHuIs OararopiuHa, 14

JlrouepHa nocisHa, 10 + TumoddiiBka nyuHa, 8

JlrouepHa nocisHa, 10 + nupiii cepennii, 14

JlroniepHa mociBHa, 10 + cTokomoc 6e30cTHiA, 8 + KOCTpHUIL CXiaHa, 8

Crokozoc 6e3octuit, 15 + xocrpurs cxigna, 14

Crokomnoc 6e3ocTuid, 15 + koctpuis cxigna, 14 + Noo 30 + 30 + 30)

Hocnix npoBeneHo Ha ABOX (OHAX BalHyBaHHS: Oe3 BalHyBaHHS;
BamHyBaHHSI B 1031 1,5 T/ra i nBOX (oHaX ymoOpeHHs: Oe3 moOpus;
BHeceHHs PasKop.

Bwmicrt rymycy B mapi rpynty 0-20 cm — 2,4 %, pH (cosnpoBuii) — 5,2,
BMICT JIETKOTiIposizoBaHoro asory — 13,1, pyxomoro dochopy — 17,1 i
obminHOro Kamito — 12,9 mr Ha 100 r rpyHTY.

3rigHo 3i cxemoro jgochigy 1,5 T/ra BamHAa BHECIM OJHH pa3 y
nepennociBHuii 00poOITOK IPyHTY npu 3aiyxeHHi HaBecHi 2019 p., a
MiHepasbHi J00puBa — MmIOpivuHO: (ocOpHi 1 KaliiiHi — HaBeCHI, a30THI —
PIBHIMH YaCTHHAMH ITiJ{ KOXKHHH yKiC.

IociBHa mioma miisHKH — 16 M2, obmikoBa — 10 M2 [loBTOpHICTB
4oTUpUpa3oBa.  Po3MimeHHs  OUITHOK — TOCHITOBHE.  TeXHooris
BUPOLIYBaHHS 0araTopiuHUX TpaB, 3a BUHATKOM JOCIIXKYBaHHX (aKkTOpiB,
Oyuna 3aranpHONpHiiHsTOO 1 [IpaBoGepeskHoro Jlicocremy Ykpainu. ITin
yac 3aJy)KEHHs y JIOCHiJll BHUKOPHUCTAHO paiiOHOBaHI COPTH OaraTopidyHMX
Tpas, nmepeBaxHo cenekiii HHII «IactutyT 3emnepooctea HAAH».

ITospoBi JTOCTIIKEHHS BUKOHYBaJIH BiZITIOBiZTHO 110
3araJIbHOTIPUWHATHX y KOPMOBUPOOHUITBI MeTonuK [1] Ta 3rimHo 3 JICTY
4674:2006 [11] i ACTY 4687:2007 [12]. HdocnmimkeHHS JUHAMIKH
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30UIBIICHAS JIHIHHOTO POCTY, YACTKHU JIUCTS 1 IDIOMII JIMCTKOBOI IMTOBEPXHIi
BU3Ha4aiH 3a (hazamu Bereralii y 1-my ykoci Ha (ikcoBaHHUX IUIOIIAIKaxX
posmipoM 1 M? y 4oTHMpmpasoBiii mosTopHOCTi 3 iHTepBaiom 10 i6,
nounnatouu 3 01.05 mopivxo.

Bucoty moMiHyIOYMX KOMIOHEHTIB KOPMOBHX arpodiToleHo3iB
BU3HAYaJIM LULIXOM 3aMipsHHSA 25 pociIMH Ha JBOX HECYMDKHHX
MOBTOPEHHSX, YaCTKY JINCTS Ta OOTaHIYHUHA CKJIaj ypoXKato JOCIIIKYBaHUX
TPaBOCTOIB BCTAHOBIIIOBAJIH METOIOM aHaNi3y CHOmiB macoio 1 xr [1] Ta
srinio 3 JACTY 4674:2006 [11] 1 ACTY 4687:2007 [12]. Ilnoury
JIICTKOBOI TOBEPXHi 00uncitoBany 32 Huanmoposuaem.

IMoromHi yMOBH y POKH IOCTIKEHb y IIoMy OyIH CIPHUATINBUMHI
JUTS TIEpe3UMIBITI 1 BereTalii 0araTopiuHUX Tpas.

ATpOoXiMi4HI TIOKa3HWKH IPYHTY BHU3HA4YalM Iepel 3aKIafaHHIM
nqociiny y mapi 0-20 cM 3a 3arajJbHONPUIHATAMHU METOJUKAMH, a CaMe:
rymyc —3a Tropinum 3rigHo 3 JICTY 4289:2004 [10]; a3or, 1o Jierko
rizpomizyeTbes yroM, —3a Kopubinmom 3rigao 3 JJCTY 7863:2015 [13];
pyxomi ¢ocdop 1 kamiii —3a KipcanoBum ta Mauuriaum 3rigno 3 JACTY
4115-2002 [9]; pH (conpoBuii) — morenuiomerpuyno 3rigo 3 JACTY
1SO10390:2001 [14].

MaremarinaHe 0OpOOJICHHS OJEp)KaHMX EKCIEPUMEHTAIBHHUX JaHUX
MPOAYKTHUBHOCTI y TOCTi/Ii IPOBOIIITN METOIOM AUCIIEPCIITHOTO aHaTi3y.

PesysnsTaT Ta 00roBopeHHs. Ha OoTaHiWHWI CKiajg TpaBOCTOIB
BIUIUBA€E TAKOX PEXHM X BukopucTanHs. CKOLTyBaHHS HaJ3eMHOI MacH, 3
OHOTO OOKy, MOpYIIye HOPMaJIbHMH PHTM CE30HHOI Bereramii, II0
3aBEPLIYETHCSI YTBOPEHHSIM HACIHHS, a 3 JPyroro, — Ja€ MOJXKIHUBICTh
MOBHIIlIE BUKOPUCTATH COHSYHY €HEpril0 Ta MOXHBHI PEYOBHHH, LIO €
BOXJIMBUM (akTopoM (GOpPMYyBaHHS IEHO3Y Ta HOro MPOJYKTHBHOCTI.
Baromy posib Mae 3HaHHSI AMHAMIiKM OOTAaHIYHOTO CKJIAAY SIK 338 YKOCaMH,
TaK 1 32 pOKaMH KOPHCTYBaHHS 3aJIe)KHO BiJl OCHOBHHX TEXHOJIOTTYHHX
(axTopiB, a came: TUIy BHXIJHOTO TPaBOCTOI), CHUCTEMH YJOOpEHHsS Ta
BUKOPUCTAHHS. 3HAHHS OCOONMBOCTEH TpaHCPOPMALIHHUX TMPOIECIB Yy
[IEHO3aX 3aJeXHO BiJA €JNEMEHTIB TEXHOJOTiH BHPOIIyBaHHI Ta
BUKOPDHCTAaHHS Ja€ MOXJIMBICTh NPOTHO3YBaTH 3MIHM ¥ YHpaBISTH
(hopMyBaHHIM NPOSYKTHBHOCTI Ta SIKOCTI KopMmy [3, 6, 17].

AHati3 pe3ysbTaTiB HANIMX JOCHTIHKEHb OOTaHIYHOTO CKIIAay CisTHHX
JIFOLIEPHO-3JIaKOBHX arpoQiToIeHO3IB 32 y4acTi B BUXIJIHUX TPaBOCYyMilIax
OJIHOTO 3 CEeMH BHJiB 3JIaKOBUX TpaB a00 MapHOi iX CyMilli 3 CTOKOJOCY
6e30cToro Ta KOCTpHIl cXimHOoil (Tabn. 1) mokaszaB, MO B CEpPEeTHBOMY 3a
2019-2021 pp. BoHu POpPMYIOTECS 3 YACTKOIO JIIOIIEPHU TOCIBHOT Ha (OHI
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0e3 BamHyBaHHA Big 55 mo 71 %, a OAHOBHIOBOMY TIOCIBI JIFOIICPHU — 3
qacTKoro ii 86—-88 %.

Haiiripie mronepHa nociBHa 30epirajiacs 3 HalMEHIIO 11 4acTKOIO
(55-61 %) y TpaBocTOsIX, siKi C(HOPMOBAHO HA OCHOBI CYMIIlli JIFOICPHU
NOCiBHOT 3 TpsicTunero 30ipHOI0 a00 3 MaXWUTHHUIEIO OaraTopiyHomo, a
HalKpalie — 3 HaiOUIbIIo yacTkoro (62—74 %) — 3 mupieM cepelHiM Ta
TUMO]I{BKOIO JTy4HOIO.

Buecennst Bamma (Calciprill) y mosi 1,5 1/ra y mepeanociBuy
KYJIBTHBAIIIIO, K 1 mopidHo P4sKgo, 301bIIyBaIo BMICT JIFOIIEPHHU MOCIBHOT
Ha 3—4 %.

YacTka pi3HOTpaB’sl B JIIOIIEPHOBOMY, JIOLEPHO-3/IAKOBUX 1 3JTAKOBOMY
arponeHo3ax y cepenHromy 3a 2019-2021 pp. xonuBanacs y mMexax 9—
24 %. Haiibinpmoro BoHa Oysia Ha CisTHOMY 3J1aKOBOMY TpaBOCTOI Yy
BapiaHTax 0e3 BHECEHHS MiHEpAJILHOTO a30Ty, a HalMEeHIIOK — Ha
OJTHOBHIOBOMY TIOCIBI JIFOIIEPHH MOCIBHOT.

YacTka CISHHX 37JaKOBHX KOMITOHEHTIB Yy BCIX JJOCIHIKYBaHUX
TPaBOCTOSAX KoynuBanacs y Mexax 15-30 %. [ToMix 31aKOBHX KOMITOHCHTIB
B OiHapHMX JIOLEPHO-3JIAKOBHX arpoleH03ax HaWOUIbIIo Oyja YacTka
NaXUTHHULI OaratopiuyHoi 1 rpscTumi 30ipHOI, ska Ha pPI3HUX BapiaHTax
ynoOpeHHs 1 BartHyBaHHS 1opiBHIOBana 25-30 %, a Haitmenmmoro (15-20 %)
— 3a y4acTi THMOQIIBKM ITydHOi 1 mupit0 cepemnboro. YacTka iHIINX
37IaKOBHX KOMIIOHEHTIB 3aiiMaJia IPOMiXKHE MiCIIe.

VY nrouepHO-31aKoBiil  CyMilIi, A€ 3JIaKOBa YacTHHA IMPEACTABIICHA
JBOMa 3JIAKOBUMH KOMITOHEHTaMH, CyMapHa KiJIbKiCTh 3JIaKiB CTaHOBHJIA
26-29 %, 30KkpemMa cTOKOJOCYy Oe3octoro Oyno 11-13 %, a xoctpwuii
cxigHoi — 15-17 %.

B arpoueHo3i, sikuii c(OpMOBaHO Ha OCHOBI 3JIaKOBOi CyMili, Jie
3JlaKOBa YaCTHHA NPEJCTaBJICHA OJHAKOBHMH, SIK 1 B JIIOLEPHO-3JIAKOBIN
CyMIlllli, JIBOMa KOMIIOHEHTaMH, CyMapHa KiJIbKICTh 3JIaKiB CTaHOBHJIA
75-84 %, 30kpema crokojocy Oesoctoro Oyno 3045 %, a xoctpwuii
cxigaoi — 38—48 %. Yactka crokosiocy 6e3ocroro Oinpmioio Oyna Ha QoHi
BHeceHHs1 a30Ty (BapiaHTH Ngo i NooP4sKoo), a KocTpmi cxinHOi — 0e3 fioro
3actocyBaHHsI (BapiaHTH 6e3 106pHB i P4sKop).
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3MiHIOBaBCA OOTAaHIYHHMN CKIJIAA IOCHIIKyBaHMX TpPaBOCTOIB i 3a
pokamu ix KopuctyBaHHS (puc.). Cnig BiI3HaYWTH, WO BXE B PIK
paHHbOBEeCHsIHOT Oe3mokpuBHOI ciBOu (2019 p.) dopmyroTbes cisHi
JIFOLIEPHO-3J1aKOBl  arpo(iToleHO3M 3a YYacTli y BHUXIAHHUX CyMilax
JIFOLIEPHU TTOCIBHOI Ta OJIHOTO 3 CEMH BHJIB 3JIaKOBHX TpaB abo JBOX BHIIB
y TapHii CyMilli 3 CTOKoJIOCY 0€30CTOro Ta KOCTpHLI cXifHoi Ha (oHi Oe3
BaITHyBaHH: 3 YaCTKOIO JIFOICPHU MOCIBHOI Bif 43 10 52 %, a 0JTHOBUIOBUI
nociB mrouepHd — 3 dactkoro 70-71 %. Haiiripme mromepHa mociBHa
30epirasacss 3 HalMeHmOK il dYacTkol0 B arpoiTomeHo3i, SKAH
c(OpMOBaHO Ha OCHOBI CyMIII JIONEPHH IIOCIBHOI 3 TaXUTHHUIICIO
6araropiunoro. Buecennst Banna (Calciprill) y mo3i 1,5 1/ra y nepenmociBay
KyJIBTHBAIIi0 301JIbIIYBAIO BMICT JIIOLIEPHH NOCIBHOI Ha 4—6 %.

Y 2019 p. 3HayHy YacTKy B ypoxai 3aiiMano pi3HOTpaB’s, KUTbKICTh
SIKOTO B JIIOLIEPHOBOMY arpolieHO3i B CEpEeHbOMY 3a BCi YKOCH KOJIHBAJIAC
y Mexax 20-25 %, B JTIOLEPHO-3TaKOBHX 32 y4acTi Pi3HUX BHIIB 371aKOBHX
TpaB — y Mexax 25-40 %, a 3makoBoMy, Skuii c(hOpMOBaHO Ha OCHOBI
CyMillli 371aKiB 13 CTOKOJIOCY 6€30CTOro Ta KOCTpHLi cxinHoi, — 41-43 %.

Cuip BiI3HAYUTH, IO Y HEPIIOMY YKOCI Pi3HOTpaB’sl IOMiHyBaJlO B
ycix TpaBoctosix 3 yacTkoro 60-70 % 1 Oumbie. ITomik pisHOTpaB’s
HaOLTBIIOI Oyia YacTka (OJHOPIYHHX 1 NBOPIYHHUX BHIIB) J1000IH 0101,
TPULMKIB 3BUYAaWHMX, pelpku AWKOi. [IpucyTHiMHM OymM TakoX MOpKBa
JIMKa, pOMalika Helaxyda, 3ipOdHHK CepeIHil, KalauuKd MaJeHBbKi, KyKiIb
3BUYalHUH, (ianka IMOJbOBA, POTOBHUK KPYIJIONMCTUH, CTEHAKCHUC
OJTHOPIYHUH, a 3 371aKOBHMX BHIB — IUIOCKyXa 3BUYaiiHa.

UacTka cisHUX 37aKOBUX KOMMOHEHTIB y 2019 p. y mouepHo-
3JIAKOBHX TPABOCTOSIX KoymBanacs y mexxax 10-22 %. Haiibinbrnow Oyia
YacTKa MMAXHUTHHUII OaraTopiuHoi. Y IIIOLEPHO-3JIaKOBIM Ccymimimi, e
3JIaKOBa YacTHHA MPEJCTABICHA [BOMAa KOMIIOHEHTAMH, CyMapHa KiJIbKICTh
351aKiB cTaHoBUiIA 22—-26 %, 30kpemMa cTokojocy 6e3octoro Oymno 8—10 %, a
KoCTpHIIi cXimHoi — 14—17 %.

VY 3makoBii CyMIII, Je 3J1aKkoBa 4YacTHHA NpeICTaBIeHa
OJTHAKOBMMH, SK B JIFOIIEPHO-3JIAKOBill CyMimlimi, JBOMa KOMIIOHEHTaMH,
CyMapHa KUIbKICTh 37akiB craHoBwia 57-59 %, 30KpeMa CTOKOJIOCY
6e3ocroro Oyno 19-21 %, a koctpuui cxignoi — 37-39 %.

VY 2020 p., TOOTO Ha APYroMy pOIli )KUTTS 1| KOPHUCTYBAHHS, 4YacTKa
JIFOLIEPHU TIOCIBHOI SIK B OZTHOBHIOBOMY MOCIBI, TaK i B JIFOIIEPHO-3JIAKOBUX
CyMimiax TOPIBHSHO 3 MHepmuM pokoM 30impmmiacs Ha 20-25 %. YV
JOLEPHO-3TIAaKOBUX cyMimax ii yacTka 3pocnma Bim 63 g0 80 %, a
OJIHOBUAOBOMY TOCiBi — 10 94-96 %. Haiiripme mronepHa mociBHA
30epirayiacst 3 HAMMEHIIOO ii YaCTKOIO y TPaBOCTOI, SIKMH C(OPMOBAaHO Ha
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OCHOBI CyMIlIi JIOIEPHH TIOCIBHOI 3 MaXUTHHUIEIO OaraTopidHOIO.
Buecennst Bamua (Calciprill) y mosi 1,5 T/ra y nepeanociBHy KyibTHBALIIO
301IBIIIYBAJIO BMICT JIFOIICPHU MOCIBHOT Ha 2—4 %. YacTka CislHUX 3JIaKOBHX
KOMITOHEHTIB 'y 2020 p. B JIOIEPHO-37IaKOBUX TPABOCTOSIX KOJIHMBAJIACS y
mexkax 18-33 %. HaiiOuipimoro Oyna yacTka MaXUTHHLI OaraTopidHoi, a
TaKOX y CyMIilli 3 JBOMa 3JlaKaMH — CYMapHO CTOKOJIOCOM 0e30CTHM Ta
KOCTPHIICIO CXiJTHOI. Y JTIOIEPHO-3JIAKOBIM CyMIIIII, ¢ 37JaKOBa YaCTHHA
IpeCcTaBiIeHa JBOMA KOMIIOHCHTAMH, CyMapHa KiTBKICTh 371aKiB CTAaHOBHJIA
29-32 %, 3okpema crokomocy Oezocroro Oymo 13—-15 %, a xocrtpumi
cximHoi — 15-18 %. V 3makoBiii  cymimmmi, Ae 3J1akoBa YacTHHA
NPE/ICTaBICHA OJHAKOBHMH, SIK Yy JIIOIEPHO-3JIaKOBIH CyMilmi, IBoMa
KOMITOHEHTaMH, CyMapHa KUTBbKICTh 37aKiB cTaHOBHIa 93-95 %, 30kpema
CTOKOJIOCY 0€30CTOro Ta KOCTpHILI cXigHoi Oymo mopiBHo mo 40-55 %.
OpHak CIiji BiA3HAYUTH, IO iX KIJBKICTh 3ajexala BiJ a30THUX IOOPHB.
Yactka cToKoJOCY Oe3ocToro, sikMii aoOpe pearye Ha a3oTHI A00pwHBa,
Oinbmioro Oyna Ha ¢oHi BHeceHHs a3ory (BapiaHTH Ngo i NooPssKgo), a
KOCTpHIIi cXifgHoi — 6e3 Horo 3actocyBaHHs (BapianTu 6e3 106puB 1 P4sKop).

VY 2021 p., ToOTO Ha TPETHOMY POIIl JKUTTS 1 KOPUCTYBaHHS, YacTKa
JIFOLIEPHU TIOCIBHOT SIK B OJIHOBHIOBOMY MOCIBI, TaK i B JIFOLIEPHO-3JIAKOBUX
CyMillax TIOpPIiBHAHO 3 MEpIIMM pPOKOM 30inmpmmmacs Ha 17-25 %. V
JIONEPHO-3TaKOBUX CyMimax Ii wacTka 3pocma Bix 55 mo 82 %, a
OIHOBHJOBOMY ToOCiBi — mo 93-95 9%. Haiiripme mronepHa mociBHa
30eperuiacst 3 HAHMEHIIOO 1i YaCTKOIO Yy TPaBOCTOI, KUK CHOPMOBAHO Ha
OCHOBI CyMIiIlli JIFOLIEPHU TIOCIBHOI 3 MaXUTHHUICID OaraTOpivyHON0, depe3
BUCOKY 11 IEHOTUYHY aKTHUBHICTb y HEPIIOMY POLIi XHTTS i KOPUCTYBaHHS,
a TaKoX 3 TPSCTHUIICIO 30IpHOI0 Yepe3 BUCOKY 11 arpecHBHICTh Y Jpyromy i
TpeThoMy pokax. Buecenus Bamma (Calciprill) y mosi 1,5 T/ra y
MEepPEANOCiBHY KyJbTHBALiIO abo miopiuHo PasKgo 30imbIIyBaio BMicT
JIFOIIepHHU OCiBHOT Ha 2—4 %.

YacTka CiSTHHX 371aKOBUX KoMmoHeHTiB y 2021 p. B JjromepHo-
371aKOBHMX TPAaBOCTOSAX KoJMBayacs y mexax 16—42 %. Haiibinpmioro Oyia
yacTka rpsctui 30ipHoi (39-42 %), a Takok y CyMili 3 ABOMa 3JIaKaMH,
CyMapHO CTOKOJIOCY 0€30CTOro Ta KOCTpHILI cXigHol — B Mexkax 28-29 %.
YacTka mnaXWTHULI OaraTopivyHOi y 1IbOMYy poui nopisHsHO 3 2020 p. uepe3
HECHPUATIMBI TOTOJHI YMOBH 3MeHmmiacs Ha 4-7 % i craHoBmma 23—
25 %. Ti micre, sk i MoIEpHM MOCIBHOI, YaCTKA AKOi y I[OMY arpoleHo3i
TaKOXX 3MeHmmiaca 10 61-64 %, 3alfHsSIM TPEACTaBHUKH TPYIH
pi3HOTpaB’s, KiNbKicTh sfKOro 30inpmmiacs Ha 8 % i gocsria piBHA 13—
14 %. VY mouepHo-37aKoBil CyMIIIIIi, /Ie 377aKoBa YacTHHA TPECTaBJICHA
JIBOMa KOMIIOHEHTaMH, CyMapHa KiJIbKICTh 3JIakiB cTaHoBmima 28-29 %,
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30KpeMa cTokonocy 6ezocroro O6ymno 13 %, a koctpumi cxigaoi — 15-17 %.
V 37maKoBiil Cymilni, A€ 31aKoBa YacTHHA MPEACTAaBICHA OJHAKOBUMH, SIK B
JIFOLIEPHO-3JIaKOBIH CyMIIIIi, JIBOMa KOMIIOHEHTaMH, CyMapHa KiJIbKiCTbh
3nakiB ctaHoBmwia 92-93 %, 30kpema ctokoiocy 6ezoctoro 0yio 42—58 %,
a xoctpuili cXigHoi — 35-53 %. Cria BiI3HAYMUTH, IO MIEpeBara CTOKOJIOCY
0e3ocToro mepen KOCTPHUICIO CXiTHOIO Ha a30THOMY (oHI Oyna OiibII
BUPKEHOIO, HIX 33 CEpeIHIMHU IMOKa3HUKAMH 32 BCI POKH JOCIIKEHb.
I[Ipo TOTOBHICTP YHM ONTHMANBbHUH AarpOTeXHIYHWA TEpMiH
MACOBHUIIHOTO YH CIHOKICHOTO BUKOPHUCTAHHS KOPMOBOTO arpoQiTOreHO3y
CBIIUUTPH JIHIHHUH picT pOCIHH, 30KpeMa iX BucoTa. Bing BucoTH, SK i Big
IIUTEHOCTI 3aJISKUTh SKICTh CHacyBaHHA XyA00010. Brucokuii TpaBocTiit Ha
NACOBHIII IIOTaHO IOiNa€ThCs. BakimBe 3HAYEGHHA BHCOTA Mae W IpH
BHOODPi 3ac00iB MEXaHI30BAHOTO CKOIIYBAaHHS i MiAOWpaHHS Ta TEXHOJOTII
3aroTiBii KOpPMiB y wHijoMy. BoHa € BU3HAa4YaubHUM KpUTEpiEM s
BU3HAYCHHS CTPOKY CKOIIYBaHHsS 4M criacyBaHHs. Bucota arpoditoreHosis
3aJIeKHTh Y TEpILy Yepry BiJl peKMMY BUKOPHCTaHHS, BUJOBOTO CKIIAly Ta
arpoeKOJIOTIYHUX YMOB BHPOIIYBaHHS, a caMe: Bill yJIOOpEHHS Ta PiBHSA
3BOJIOKEHHS. B yMOBax BHCOKOro arpoQoHy BiANOBIAHO POCIWMHH BHILI.
Bkirouennst GaratopiyHux OOOOBHX TpaB sIK JUKepeda CHUMOIOTHYHOTO
a30Ty JI0 TPaBOCYMIIIeH MiABUINYE JiHIHHUNA PiCT 3TAaKOBUX KOMITOHEHTIB.
IMopsin 3 M BHECEHHS a30THHUX JOOPHB CYTTEBO 30UBIIYE BUCOTY 3JIAKiB 1
MaJIo BIUIMBAE Ha IeH MOKa3HUK y OaratopivHnx 6000BHX Tpas [19, 25].

3a HammMu JaHuMU (TaO. 2), 3aJeKHO BiJ THIY TPABOCTOKO Ta
BapiaHTIB yIOOpEHHs, BHCOTa CISSHUX BHIIB B OIHOBHIOBOMY IIOCiBi
JIOIICPHM MOCIBHOI Ta 3JIaKiB y JIFOIEPHO-37aKOBHX 1 37aKOBid
TpaBocyMimax y cepeanbomy 3a 2019-2021 pp. Ha pi3HHX QoHax
yA00OpeHHs1 y mepimomy ykoci Oyna B Mexax 71-136 cwm.

Sk y 6000BO-371aKOBHX 1 3ITaKOBOMY arpolieHo3ax Ha 32-41 cw,
TaK i TPABOCYMIIIIAX HAWBUIIMMHU OYJIM POCIMHHU CTOKOJIOCY 0€30CTOr0, HiXK
IHIIMX JOCHTIPKYBAaHUX BH/IB TpaB, a HAWHIKYAMH —  HOKUTHHUII
0araTopivyHOI Ta THPII0 CEPEIHBOTO.

Bucora nronepH# OCIBHOT B OTHOBHJIOBOMY Ta 3MIlIaHUX MOCiBaxX
i3 3makamu Oyna Ha piBHI 82-90 cMm. SIk po3ninbHe BHeceHHS PasKep, Tax
1 BallHa MiJBUIYBAJIO JIHIHHUN pICT JIOUEPHH HA 2—4 CM, a MO€IHAHE
3acTOCyBaHHS JOOPHB 1 BarHa — HA 5—7 cM.
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Ha BrcOTY 37aKOBHX TpaB y MEPIIOMY YKOCI TTO3UTHBHO BIIJIMBANA
W MpUCYTHICTH y O00OBO-3JIaKOBHX arpoleHo3ax 000OBHX TpaB, 30KpeMa
JIFOLIEPHHU TTOCIBHOI SIK JpKepesia cuMOioTHYHOTO a30Ty. [TopiBHAHO 3 cistHUM
3]IAKOBHM TPABOCTOEM 13 CTOKOJIOCY 0€30CTOro Ta KOCTPHII CXimHOI Ha
JIOLIEPHO-31akoBOMY  (JIIOIlepHa IOCiBHa + cTokojoc Oe3octmit  +
KOCTpUIIS CXiZIHA) BMCOTA KOCTPHII CXiIHOT Ha pi3HMX (hoHax mo0puB Oyia
oimproro Ha 15-18 cMm, a crokonocy Oesocroro — Ha 11-14 cM, mo
MiATBEPIDKYE PE3yNbTaTH IOCIIKEHb IHIINX aBTOPIB 3 BHBUCHHS BIUIUBY
cUMOIOTHYHOTO a30Ty O0OOBHX TpaB Ha 3JIAKOBI KOMIIOHEHTH 0000BO-
3JIAKOBHUX TPABOCYMIIIIEH.

Haiibinpime Ha JTiHIHHUN picT 37IaKOBHX TpaB y MEPIIOMY YKOCI
MO3UTHBHO BIUIMBAaB a30T. 30KpeMa BHECEHHS mix mepmuii ykic Nsp
301LIBIIYBAJI0O BHCOTY CTOKOJOCY Oe3ocrtoro Ha 32-33 cM, a KOCTpHII
cxigHoi — Ha 24-26 cmM.

Jns onTuMizanii CTPOKIB CKOIIYBaHHS 3a CIHOKICHO-TACOBHIIHOTO
BUKOPHCTAHHSI BJKJIMBO 3HATH OCOOJIMBOCTI JIIHIHHOTO POCTY POCIUH SIK B
OTHOBHMJIOBUX, TaK 1 CyMiCHMX IX mociBax 3a (hazamMu Bererauii Ipu
(dhopMyBaHHI BpOKar KOPMOBOi OioMacH. AHaji3 JaHUX HAIKUX JOCHIKCHb
3 BHM3HAUCHHs IIOKa3HWKIB BHCOTH Ha MNpPHKJIAAl JIIOLEPHU MOCIBHOI i
KOMITOHEHTIB JIFOIIEPHO-3/IaKOBO{ Ta 371aKOBOi CyMilllell y mepiioMy yKoci,
AKi HaBeleHO B TaOi. 3, MOKa3aB, IIO Ha BCIX TPaBOCTOSX CYTTEBE
30UTBIICHHST BHCOTH BiZIOYBaJOCS O MacOBOTO IIBITIHHS OCHIKYBaHHX
TpaB, ICIIS YOTO CIOCTEPIraay HeCYyTTeBE 3pocTaHHs (iumie Ha 1-3 cM 3a
10 mi6), o0 HAOYHO BUAHO HA 3JIAKOBOMY arpoIeHO3l i3 CTOKOJIOCY
6€30cTOoro 1 KOCTPHII CXiJTHOT.

VY 3makoBoMy TpaBoCTOi 3a MEpioA BiJ KiHI KYIIiHHS JO TOYaTKy
wionoHoIreHHs (3a 50 1i0) y cepeansomy 3a 2019-2021 pp. y crokojocy
O6e3ocroro BuHcoTa 30impmmiacs Bim 13 go 115 cM, abo Ha
102 cm, a B xoctpuii cximuoi — Big 10 1o 82 cm, abo 72 cM, a B JIFOIEPHO-
3J1aKOBOMY — BifmoBigHo Bix 14 mo 133 cm, abo Ha 119 cm, i Bixg 11 no
92 cM, abo Ha 81 cm. OTXKe, y JIOLEPHO-3IAKOBOMY arpoleHO31 IOPiBHSHO
13 37aKOBHM Y Bci (ha3u BereTallii 3a3Ha4eHi 371aKOBi TPpaBU OyIIM BUIIUMH,
30KpeMa CTOKoyioc Oe3octuii — Ha 1-18 cM, a kocTpuns cximHa — Ha 1—
10 cM. 3aBnsku [ii CHMOIOTHYHOTO a30TY 3a BBECh MEPIOJ CIIOCTEPEKECHBb
cepeHbo1000BUI MPUPICT CTOKOJIOCY 0E30CTOro B JIIOIEPHO-3JIAKOBOMY
arporeHo3i MOpIBHSAHO i3 3J1aKOBMM OyB Ha 3 cM OUIbIIMM, a KOCTPHII
cxigHoi — Ha 1 cMm.
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3. [unamika JiHii{HOTO pOCTy JIIOLEPHOBOTO Ta KOMIIOHEHTIB
JIIOLEPHO-3JIAKOBOI0 i 31aK0BOro TPaBOCTOIB 3a (pa3amMu Bererauii mpu
dopmyBanHi nepmoro yxocy, cM (cepeane 3a 2019-2021 pp.)

TpaBocriit
(mominyto- | @aza Bererauii | [lara | Jlronepna | Crokosoc | Koctpuisa
YUl KOMIIO- JIOMIHAHTA 00iKy| mociBHa | Oe3ocTHii | cXimHa
HEHT)
[MaronoytBopennss  |01.05] 10/1,0 - -
[Movarok rinkysannsl 10.05| 28/1,8 — —
MiotepHa ['iKyBaHHS 20.05| 51/2,3 — —
ociBHa IMouarox 6yronizaril] 30.05| 72/2,1 — —
Kineus 6yronizamii [09.06| 82/1,0 — —
[pitinms 19.06 6(317/&?53 _ _
ITaroHOyTBOpEHHS
Kineup Kymiignsg)  [01.05( 11/11 14/1,4 11/1,1
[Mo4aToK rijKyBaHHs
TpyOKyBaHHS) 10.05| 29/1,8 44/3,0 31/2,0
UTroriepHo- [[inkyBaHHS (TI04a-
BIAKOBHMH  [TOK KOJIOCIHHS) 20.05| 53/2,4 77/3,3 61/3,0
moriepHa  [[loyatok OyToHi3aIli]
MmociBHa) Kineup kosocinns) |30.05( 73/2,0 106/2,9 84/2,3
Kirers OyToHizamii
LBITiHHS) 09.06| 83/1,0 130/2,4 91/0,7
[{BiTiHHs (IIOYaTOK 19.06 88/0,6 133/0,3 92/0,1
[JIOTOHOIICHHST) ) (1,5% (2,2%) (1,5%
Kineup Kyuinas 01.05 — 13/1,3 10/1,0
TpyOKyBaHHs 10.05 — 40/2,7 28/1,8
Bnaxosuii [[louarok xonocinug | 20.05 — 70/3,0 55/2,7
crokosioc |Kinenp xomocinasg | 30.05 — 95/2,5 75/2,0
0ezocTuil) [[[BiTiHHA 09.06 — 113/1,8 81/0,6
IMouaTok 19.06 B 115/0,2 82/0,1
[JI0JOHOIICHHS ' (1,9%) (1,4%)
HIPgs, cm 3a pakropamu:
TpaBocriit 3 4 3
daza Bereranii 4 5 4

Ipumitka 1. Y 3HaMEHHHKY HaBeIEHO N0OOBe 30UIBIICHHS JiHIHHOTO POCTy 3a
Tepio BereTallii, cM, a B Iy’KKax i3 3ipOYKOI0 — 32 BECh MEPIiO CIIOCTEPEIKEHB.

IIpumitka 2. JlocTipPKeHHS Ha JIIOLEPHOBOMY 1 JIFOLIEPHO-3JIAKOBOMY TPaBOCTOL
npoBeneHo Ha GoHi PssKog, a Ha 3makoBoMy — Ha (oHi NgoPssKgo.

Tpumirtka 3. ¥V myxkax HaBeneHo (a3y BereTauii 37aKOBUX KOMIOHEHTIB JTFOIIEPHO-
3JIAKOBOI CYMIIIIi.

143




ISSN 0130-8521. ITepearipHe Ta ripcbke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

Bucora monepHH TOCIBHOI 3a mel mepiof SK B OJHOBHIOBOMY
MOCIBi, Tak 1 JIIOIEpHO-371aKoBilii cyminn 30inbmmnacs Bin 10-11 mo 87—
88 cm, abo Ha 77 cM, 1 Bil arpoleH03y CyTTEBO HE 3ajieKaa.

Haii6inbin iHTEHCHBHE 301bIICHHS BUCOTH 3JIAKOBUX TPaB SK Y
3J1aKOBOMY, TaK 1 JIFOIIEPHO-3JIAKOBOMY TPaBOCTOSIX B CEPEIHBOMY 3a TpHU
POKH JOCHIKEHb CIIOCTEpirany y Inepioj BiA KiHI KyIIiHHS JIO KiHII
konocinHsa (Big 1 mo 30 TpaBHs) 3 cepeAHBOAOOOBHM MpHPOCTOM 1,8—
3,3 cm. IomitHO OimpmmMm y meit mepioxn (sa 0,3-1,0 cm) BiH OyB y
CTOKOJIOCY 0€30CTOro, HiK y KocTpumi cxigHoi. TmMwacoMm y JronepHH
MOCiBHOI ~ 301NBIICHHS BHUCOTH Oyino OUTBII-MEHII BHUPIBHAHUM i
PO3TATHYTHM IIPOTATOM YCHOTO IIEPIOJY CIIOCTEPEKEeHb, X04 1 OynH
BIIPI3KM  BiI TOYATKy BIgPOCTaHHS IO MArOHOYTBOPEHHS 1 BiJ KiHIA
OyToHi3amii 10 UBITIHHA, KOJIH CEPEeIHHOAOOOBHI MpPHUPICT BUCOTH OYB
HatiMeHiuM 1 cranoBuB 0,5-1,1 cm. [lpoTe 1i MOKa3HHUKH 301TBIICHHS
JiHIHHOTO pocTy 3a TepMiH Big 9 g0 19 uepBHs Oynm Ha 0,2-0,5 cm
OUTBIIMMHU, HDK y KOMIIOHCHTIB 3JIaKOBOTO TPaBOCTOI0, Y SKHX JICII0
KOPOTILIA BEereTaris.

VY monepHr TOCIBHOT 3a Iepioj] Bill MaroHOYTBOPEHHs MO KiHII
OyToHi3alii, ToOTO 3a 1epioA, BOPOJOBXK SKOTo JiHiHUN picT Ha 10 cM OyB
OUTBIIAM, HIX Y 37TAKOBOMY TPaBOCTOI, JOOOBHUII IPUPICT BUCOTH KOJIUBABCS
y mexax 1,0-2,4 cm, To6T0 OyB MEHIIUM, Hi’K Y KOMIIOHECHTIB 3JIaKOBOTO
TPaBOCTOIO.

Ha sxicte TpaB’sHUX KOPMIB CYTTEBO BIUIMBA€ YacTKa JIMCTS B
yposkai 6iomMacH, aJpke B JIUCTI HArPOMAKYEThCS OLITBIIEe CHPOTO MPOTETHY i
MEeHIIe cUpoi KIITKOBMHH, HiX y crebinax. [lapamerpu 1poro nokazHuka
3anecero 10 JICTY 4674:2006 [11] 3 MeTOIO OIIHKK MPUAATHOCTI OioMacH
JUISl BATOTOBJIEHHSI TIEBHOTO KJIacy TpaB’siHUX KOpMiB. ToMy Jtyre BaXKJIMBO
3HATH JWHAMIKY YacTKH JIUCTS B ypoikai JIIOLUEpHH TOCIBHOI, JIFOLEPHO-
3JIaKOBUX 1 3JIaKOBUX TPaBOCTOIB 3a (hazamu Beretauii mpu (opMyBaHHI
BpO’Karo KOPMOBOI OioMacH 3a yKocamH.

AHami3 HammxX JOCHiIKeHb (Tabn. 4) 3 BUBYCHHSA IMX 3MiH Y
HepuioMy YKOCI TI0Ka3aB, [IO Ha BCIX JOCHI/UKyBaHHX TpPaBOCTOSX
3MEHIIEHHsS] YacTK{ JIMCTS Bif0yBaslocsi B Mipy CTapiHHS TPaBOCTOIO BiJ
(a3u MaroHOyTBOpPEHHS JO WBITIHHS Yy IIIONEPHU MOCIBHOI 1 BiJ KiHIA
KYyII[IHHS JI0 NTOYaTKY IUIOIOHOLIEHHS JOMIHYIOUOT0 3]1aKOBOT'0 KOMITOHEHTa
(crokoisocy 6e3ocroro) B iHTepBam Bix 01.05 mo 19.06. 3a ueit tepmin y
cepenabomy 3a 2019-2021 pp. OOMUCTSHICTP B OJHOBHUIOBOMY TIOCIiBi
JIIOLIEPHHM MTOCIBHOI Ta JIFOIIEPHO-3JIaKOBii cyminn 3meHmunacs Big 87-90 o
28-31 %, a B 3makoBOMY arporeno3i — Big 94 no 26 %.
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4. TunamMika 4acTKH JHUCTS B JIIOLEPHOBOMY, JIOLIEPHO-3JIAKOBOMY i
3J1aKOBOMY TPaBOCTOfX 3a ¢a3aMu Bererauii npu ¢gopmMyBaHHi Bpo:kaio

biomacu y mepuomy ykoci, % (cepeane 3a 2019-2021 pp.)
TpaBocriit Poku
(moMiHyto- ®da3sa Bereranii Jlara
e tomimanta | obuiky | 2019 | 2020 | 2021 | CePeAHe
KOMITOHEHT),
ITaroHOyTBOpEHHS 01.05 | 91 86 84 87/—
[Mouarox rimkyBanHs | 10.05 78 76 74 76/1,1
Towepia ['i1KyBaHHS 20.05 | 64 54 52 57/1,9
ociB Il; a [Mouarok OyTownizarii | 30.05 | 45 39 37 40/1,7
Kineip 6yToHi3alii 09.06 | 36 30 29 32/0,8
. 28/0,4
LBiTiHms 19.06 | 30 | 28 | 26 | (1.2
[TaroHOYTBOPEHHS 01.05 | 93 90 88 90/—
T _ [Mouarok rinkysanus | 10.05 | 85 81 79 | 82/0,8
FOUCPHO™ 1M nkyBanms 20.05 | 64 | 67 | 65 | 65/1,7
3&“";“}3 Mouatok GyTomizamii | 30.05 | 46 | 49 | 47 | 47/19
o cilll;HF;) Kineip 6yToHi3alii 09.06 | 38 39 37 38/0,9
.. 31/0,7
i 1006 | 31 | 31 | 31 | (12
KiHenp KyIiHHs 01.05 | 95 94 92 94/
TpyOKyBaHHS 10.05 | 80 78 76 78/1,6
Bnaxkosuii [[lowaroxk kosmocinug | 20.05 52 50 48 50/2,8
crokojioc |KiHelp KOJIOCIHHSA 30.05 | 37 35 33 35/1,5
0e3octuil) [[IpiTiHHs 09.06 | 31 29 27 29/0,6
IMoyaTox 26/0,5
[JI0JOHOLLIEHHS 19.06 | 28 26 24 (1,4)
HIPgs, cM 3a ¢akTopamu:
TpaBocriit 3 4 3 3
daza Bererarii 4 4 4 4
HpHMiTKa 1. v 3HAMCHHUKY HaBEJICHO Z[OGOBC 3MCHIICHHS YaCTKH JIUCTS 3a

10 i, a B my>kkax — 3a BBech mepiox (50 xib).
Ipumitka 2. JlocnimKeHHS Ha JIOLEPHOBOMY 1 JIIOI[EPHO-3]IaKOBOMY TPaBOCTOI
npoBeeHo Ha GoHi PsKgg, a Ha 3makoBoMy — Ha (hoHi NgoPssKgp.

Orxe, n00pe TMOMITHO, IO 3MCEHIIEHHS LBOIO ITOKa3HMKA
BiZIOYBA€ThCSl IOBUIBHIIMMHE TEMIIaMH B JIIOLIEPHOBOMY 1 JIIOIIEPHO-
371aKOBOMY TPABOCTOI 3 JOMIHyBaHHSIM OOOOBOTO BHIy, HIK y 3JIaKOBOMY.
3a 50 ni6 y mepmomy BHIAnKy OOJMCTSHICTH 3MeHIIwiacs Ha 59 %, y
Jpyromy —Ha 68 %.

CepenHp0000Be 3MEHIIIEHHS YaCTKH JINCTS B Mipy CTapiHHS TPaB 3a
3a3Ha4YeHHi BHIIE MEePio/] y JIOIEPHOBOMY 1 JIOLEPHO-37aKOBOMY TPaBOCTOT
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konmuBanocs y mexax 0,4-1,9 %/noby (B cepenHbOMy 3a BBECH INEpiof
1,2 %/no0y), THM4YacoM SK Ha 3JIaKOBOMY TpaBocToi — y Mexkax 0,5—
2,8 %/moby (B cepemubomy 1,4 %/mo0y).

Crnin BiA3HAYUTH, [0 HAWIIBHIANIC IIe BiAOyBaloCsS y NeEpiof
HalOuIbIIOTO X pocty. HalicyTTeBile 3MEHIIEHHS YaCTKH JIUCTS B yposkai
0lomMacu 3JaKOBOTO TpPaBOCTOI0 B CEpPEIHbOMY 3a POKH JOCIHiIKEHb
CriocTepiraiu y nepioj Bix KiHus (¢a3u KyIliHHS 10 KiHIs KojnociHas (Bix 1
mo 30 depBHA) 3 CcepenHBOJOOOBHM 3MCHIICHHAM y TMpoMiKky 10 mib
1,6-2,8 %/no0y. Y monepHH MOCIBHOI Ta JIIOIEPHO-3IaKOBOTO arporeHo3y 3
JIOMiHYBaHHSM OOOOBOTO KOMIOHEHTa Il mepion OyB TpWBANIIINM, a
came: BiZ (a3 TAaroHOYTBOPEHHSA 10 KiHOg Qasu OyToHizamii 3
napamerpamu  0,8-1,9 %/moby. Omxe, mpu ¢opMmyBaHHi Oiomacu y
MEepIIOMY YKOCI MIBHALIE 1€ BiAOYBAETHCS B 3TAKOBOMY, HIXK y TPABOCTOSX 3
JIOMIHYBaHHSM JIIOI[CPHH MTOCIBHOT.

3aKOHOMIPHOCTI LIO/I0 3MEHUICHHS YacTKU JIMCTSI B ypoxkai mpu
MPOXO/KCHHI (ha3 BereTailii, TOOTO B Mipy CTapiHHS POCIHMH Yy MEPIIOMY
YKOCi, SIKI CIIOCTEpirajiu B CEpPeIHbOMY 3a POKH AOCIiJKEeHb, Oyau i B
Ko>kHOMY porti. Crii BiA3HAYUTH, IO B yCi CTPOKH Ha OJHY 1 Ty XX ATy
BiZIOMpaHHs POCIMHHMX 3pa3kiB Ha 1-8 % OunbmIO OONUCTSAHICTH Oyna y
nepromy 2019 p. )KUTTS 1 KOprCTyBaHHS TpaB, Hix y 2020 i 2021 pp.

Bimomo, oo MpOXyKTHBHICTH IIEHO3IB TICHO TOB's3aHa 3 1HIEKCOM
JUCTKOBOI TIOBEpXHi, i ONTHYHUMH ¥ OIONOTIYHUMHU SKOCTSAMH, SKa
MaKCHUMaJbHUX 3HA4YCHb AOCATae B (pasi KOJOCIHHS NOMIHYIOYHX 3JIaKiB 1
OyToHizarii 6000BHX.

3a HallMMM JJAHWMH, HApOCTaHHsS IUIOII JMCTKOBOI IIOBEPXHI NpU
dbopMyBaHHI BpOXXKa KOPMOBOI Oiomacu y rmepiiomy ykoci (tadi. 5) y
JOCHI/DKYBAaHMX ~ 0araTopiuHMX KOPMOBHX arpoLEHO3iB  BigOyBajocs
HEOJIHAKOBO. Y 3JIaKOBOMY TPaBOCTOI 30uibineHHS 11 (B cepeaHbOMY 3a
2019-2021 pp. 3 napamerpamu Big Bigx 11,1 mo 38,5 tuc. m?%ra)
CIIOCTepIrajay y Hepion BiX KiHIS KYIIIHHS 10 MOYaTKy Kosocinus. [laii,
MOYMHAIOYM 3 (a3M KIHI KOJOCIHHS aX JI0 IOYaTKy IUIOJOUICHHS
(MOJIOYHA CTHUTIICTB), BOHA IIOCTYNOBO 3MeHmmmacs Bix 37,8 mo 31,0 Ttuc.
m?/ra.

V monepHr NOCIBHOT 1epio]1 HapocTaHH ii OyB OB PO3TATHYTUM
MOPIBHSHO i3 3JIaKOBUM TPaBOCTOEM. Y ceperanboMy 3a 2019-2021 pp. 3
mapameTpamMu  Bim 6,9 no 34,9 Tuc. mM¥ra me Oyno mig wac Binm
MAarOHOYTBOPEHHSI X N0 KiHmg OyToHizarii. He3HauHe 3MeHIeHHs i
BinOyocsa y mepion Bix KiHI OyToHi3amii 1o ¢a3m meitiaas (no0 32,7 Tuc.
m?/ra).
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5. InnHamika muiomi JUCTKOBOI MOBEPXHi B JIIOIEPHOBOMY, JIIOLIEPHO-
3JIAKOBOMY 1 3/1aKOBOMY TpPaBOCTOSIX 3a ¢a3aMu Berertamii npwu
¢Qopmyeanni kopmoBoi Oiomacu y mepmomy ykoci, THC. M%/ra
(cepenne 3a 2019-2021 pp.)

TpaBocriit Poku
(mominyto- da3za Bererariii Hata

M JIOMiHAHTA o6utiky| 2019 | 2020 | 2021 Cepenne
KOMIIOHEHT)

[MaronoytBopennst  |01.05| 28 | 87 | 9,1 6,9
[Moyarok rinkysaunns | 10.05| 7,6 | 23,6 | 24,7 18,6
Jlronepna | lnkyBaHHs 20.05| 11,8 | 36,5 | 38,2 28,8
IOCiBHA ITouatok OyTonizanii| 30.05| 13,7 | 42,4 | 44,5 33,5
Kinerns Oyronizamii |09.06] 14,2 | 44,1 | 46,3 34,9
LBiTinHs 19.06| 134 | 41,4 | 43,4 [32,7(25,9)
IMaronoyteopennst  |01.05] 3,8 [ 119 | 125 9,4
JIrouepno-| INouarok rinkysanns | 10.05| 11,3 | 35,1 | 36,8 27,7
snakouii | ['UIKyBaHHS 20.05| 14,6 | 45,4 | 47,6 35,9
(;monepHa | TTouatok Gyronizari| 30.05| 16,8 | 52,2 | 54,7 41,2
nocisHa) | Kineus Oyronizauii | 09.06| 159 | 494 | 51,7 39,0

LBiTinHs 19.06| 15,1 | 46,7 | 49,0 [36,9(3L,7)
Kinenp KyniiHas 01.05| 45 | 14,0 | 14,7 11,1
TpyOkyBaHHS 10.05| 13,0 | 40,4 | 42,4 31,9

3nakosuii | [louatok xomnociuns | 20.05| 15,7 | 48,7 | 51,1 38,5
(crokonoc | Kineup xomocinus | 30.05| 15,4 | 47,9 | 50,2 37,8
6e3octuif) | 1IpiTiHHA 09.06| 14,4 | 44,5 | 46,7 35,2

TTouatok
IUIOJOHOIIEHHS 19.06| 12,6 | 39,2 | 41,1 |31,0(30,9)

HIPgs, cM 3a ¢akTopamu:
Tpasocriit 0,5 2,0 2,1 3
da3sa Bererariii 0,6 2,2 2,2 4
Ipumitka 1. Y mykkax HaBeIeHO cepejiHiil MOKa3HIK IUIOMI JINCTKOBOI ITOBEPXHI 3a
BBECH JIOCIIJKYBaHHI IEPioJ] HAPOCTAHHS KOPMOBOT OioMacH.
Tlpumitka 2. JlocmipkeHHS Ha JIIOLIEPHOBOMY 1 JIIOIIEPHO-3JIAKOBOMY TPaBOCTOL
npoBeieHo Ha GoHi PsKgg, a Ha 3makoBoMy — Ha (hoHi NgoPssKgp.

VY IonepHo-371aKoBii CyMillli 3 JIOMiHYBaHHSIM JIOLEPHH IOCIBHOL
3aKOHOMIPHICTh TIOZO0 30UTBIICHHS TUIONII JINCTKOBOI TOBEPXHI B
cepennbomy 3a 2019-2021 pp. 3aiimana mpoMiKHE MiCIle MiX JIOIEPHOIO
MOCIBHOIO 1 37IaKOBMM TpaBocToeM. HapoctanHs BimOyBamocs Bin ¢asu
MAaroHOYTBOPEHHSI 0 ToYaTKy OyToHi3amii 3 mokasHukamu Bix 9,4 1o
41,2 tuc. m%/ra. Hesnaune 3menmmenss (10 36,9 tuc. m%/ra) 6yio y nepion
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BiJ mouaTKy OyToHi3amii mo uBitiHHA. CIix Big3HAYWTH, IO I MapaMeTpH
Oynu HaWOLIBIIMMHU 3 KOJMBAaHHAMH 3a [ECATHICHHUMH NepiogaMH B
mexkax 9,4-41,2 Tuc. m%ra (y cepemubomy 31,7 tuc. m%ra). Cepeniii
IOKa3HUK Yy JIOLEpPHO-31aKOBOMY arpoueHosi Ha 0,8 tuc. m%ra OyB
OLIBIINM Bifl 3]1aKOBOTO i Ha 5,8 THC. M%/Ta — BiJl TIOLEPHOBOIO TPABOCTOIO.

3aKOHOMIPHOCTI IIONO 3MiH IUIOLI JIMCTKOBOiI MOBEPXHI IpH
NpOXOPKeHHI (a3 Bereranii, ToOTO B Mipy CTapiHHS pPOCIHH, SKi
CIOCTEpITaly B CepeIHHOMY 32 POKH JOCIIIKEHb, OYIIN 1 B KOXKHOMY POIIi.
Crnix Big3HAYWTH, MO B YCi CTPOKM Ha OXHY 1 Ty X JaTy BigOWpaHHS
POCIMHHMX 3paskiB  Ha 5,9-37,9 Tuc. m*ra BoHa Oyna MEHIIOKW Ha
MEPIIIOMY POIIi MTOPIBHSIHO i3 APYTHM 1 TPETIM POKaMHU.

BucHoBKH. VY mepiui TpH POKH XKHTTS | KOPUCTYBaHHSA (hOPMYIOTHCS
arpoditomeHo3n 3 JOMIHYBaHHSM BHCISHUX KOMIIOHCHTIB 3 YaCTKOIO
JIFOIICPHH MTOCIBHOT B OJTHOBHUIOBOMY TOCiBi 86—89 %, B JIIOIIEPHO-3]IAKOBUX
cymimax — 30-58 %. Buecenns BarHa a0o P4sKgo 301b11y€e BMICT JTFOLIEpHU
MOCIBHOT B JIIOIICPHO-3JIAKOBUX TPABOCTOSIX Ha 3—5 %, a moegHaHe ix
3actocyBaHHs — Ha 6—9 %.

VY GiHapHUX JIOLEPHO-3JIAKOBUX CyMIlIaX 332 POKaMH JKUTTS Hai-
Kpallle JIFOIICPHA MMOCIBHA YTPUMYEThCS TIPH CiBOI 3 MI3HBOCTUIIIMMU THMO-
(hiiBKOIO JTyYHOIO 1 MHUPIEM CepenHiM, a HalTipIIe — 3 arpeCHBHOIO PaHHBO-
CTHIJIOI0 TPSCTHUICIO 30ipHOI0 i MAIIOPIYHOIO, ajie IEHOTHYHO AKTHBHOIO B
MEePIINA PiK KUTTA TMaXUTHHIEIO OaraTtopiuHoro. 3a mepiox Bix 1-ro mo 3-
IO POKIB Yy JIFOLEPHO-37TaKOBOMY Ha 0e3a30THUX (POHaxX i 371aKOBOMY arpo-
1eHo3i Ha (oHi BHeceHHS Ngo MOMIX JBOX 3JIAKOBHX KOMITOHEHTIB BiOY-
BAETHCS 3MIHA CITIBJOMIHAHTA — KOCTPHIII CXiJTHOI HA CTOKOJIOC OE€30CTHIA.

CistHi TpaBoCTOi (POPMYIOTHCS 13 BUCOTOIO KOMITOHEHTIB 71-136 cm.
Haii6111p111010 BUCOTOIO XapaKTEPU3y€EThCsI CTOKOJIOC O@30CTHH Ta JIOLEPHO-
371aKOBI 1 3J1aKOBMH arporeHo3u 3a ioro yuacti. CHMOIOTHUHHMI a30T
JIIOLIEPHU TOCIBHOT 30iibiye BucoTy 3nakiB Ha 11-20 %, miHepanbHHI
a3oT y 1031 Nazp y cissHOMy 371aKk0OBOMY TpaBocTOi — Ha 25-26 %, a noeqHaHe
BHeceHHs mopiuHo P4sKgo Ta 1,5 T/ra BanHa mpwm 3amyxenHi — Ha 5-8 %.
Haii6inpmi mpupoctu Bucotn (B Mexax 1,8-3,3 cm/moOy) BinOyBaroThCs
Ml Yac TNKyBaHHS — TI0OYaTKy OyTOHi3amii JIIONEpHH TIOCIBHOI 1
TpyOKyBaHHS — KOJIOCIHHS 3J1aKiB.

VY Mipy cTapiHHS TPaBOCTOIO NpH (GOPMYBaHHI BPOXKAIO KOPMOBOT
GiomacH y mepioMy ykoci 3MEHIIEHHS YacTKH JHCTS 3a nepiox 50 1ib Bix
01.05 go 19.06 BimOyBaetbest Ha 9 % (B cepemupomy 3a m00y Ha 0,2 %)
MOBUIBHIINE, & HAPOCTAHHS TUIOIII JIUCTKOBOI MOBEPXHI — OPIEHTOBHO Ha
10 ni6 moBmIe Ha JIONEPHOBOMY 1 JIIOLEPHO-3JITAKOBOMY arpoIeHo3i 3
JIOMiHYBaHHSIM 000OBOTO BUJY, Hi’K Ha 3JJaKOBOMY.
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CTPYKTYPA BPOXKAIO
CISIHOI'O BOBOBO-3JTIAKOBOI'O TPABOCTOIO
3AJIEZKHO BIJ BUJOBOT'O CKIIAAY TA YAOBPEHHS

Crpykrypa OaratopiuHux O00OBO-37TaKOBHX TPABOCYMIIIOK Bifirpae
BOXJIMBY poiib y (popMyBaHHI Bpokaro 1 sikocTi kopmoBoi Macu. Oco0mmBo 11
CTOCY€TBCSl JIMCTKIB, y XJopodini sKkux BinOyBaeTbcsi mponec (GOTOCHHTEIY
OpTaHiYHOi Pe4OBHHH. Pa3oM 3 THM JIMCTKH 3HAYHO Oaratiii Ha MOXKUBHI PEYOBHHH.
ToMy uyum Oifblia y CTPYKTYpi BpOXKAK Maca JHMCTKIB, THM BHIIIA BPOXKAWHICTD i
KOpPMOBA TI0>KHBHICTh TPABOCTOIO.

JocnimkenHs, mpoBeaeHi B ymoBax Jlicoctermy 3axiTHOTO Ha TEMHO-CipOMY
OIA30JICHOMY TJICFOBaTOMY CIa0O3MHUTOMY IPYHTI, MOKa3alH, IIO CTPYKTypa
BpOXKal0 OaraTopivHUX 0OOOBO-37TaKOBHX TPABOCYMIIIOK 3aJI€KHUTH BiZl BHIOBOTO
CKJIaTy, yIOOpeHHS 1 TO03aKOPEHEBOTO MiPKUBICHHS TPABOCTOK PETYIATOPOM
pocty opraHik OamaHc. BopHouac HaiOuTeIIMI BigCOTOK JHCTKIB (26,5-29,4) y
6000Bux TpaB | ykocy Bif3HaYeHO y TpaBOCYMININi, Ze 31 3JaKiB BHCIBAIN
IpACTHLIO 30ipHY, MaXKUTHULIO OaraTopidHy i THMOGQIIBKY JyduHy, 3 0000OBHX —
KOHIOIIMHY JIy4HY 1 JISJBEHELb poraTHid. Y 3JaKOBHX TpaB HaHOUIbIIe JHCTI Y
CTpyKTypi Bpoxato (27,1-29,9 %) croctepiranu Ha AiISHKax, A€, KPiM 3JaKiB,
BUCiBa 000OBI KOHIOIIMHY TiOpHOHY Ta JSABEHENb pPOTaTHH YH KOHIOUIMHY
TiOpHUIHY 1 KOHIOIINHY JY9HY.

TloBHi MiHepanbHi JOOpHBa, BHECEH] 3 po3paxyHKY N3oPesoKoo, 30imbmryBanm
YacTKy JHCTKIB y 0000BHX TpaB | yKoCy, 3aJIe)KHO BiJ CKJIay TPaBOCYMIIIKH, 3
25,7-27,2 % wna xoutpomi i 26,3-27,3 % Ha dochopHo-KamiiiHoMy ¢oHi g0 27,0—
28,5 %. Y 31akoBHX TpaB Iieil MOKAa3HUK 3pOCTaB BiAMOBiAHO 3 26,4-27.9 mo 27,0—
28,0 i 28,5-29,9 %. INoxasnpiie MiABUIICHHS MO3H JIOJATKOBO BHECEHOTO a30Ty JIO
Neo He 30iMBIIYBaIO YACTKY JIUCTKIB SIK y 3JIAKOBHX, TaK i O00OBHX KOMIIOHEHTIB
TpaBocyMimku. Ilo3aKkopeHeBe ITDKHBICHHS TPAaBOCTOI PEryJIATOPOM POCTY
opraHik OajaHC MiJBUIIYBaJO Macy JHCTKIB Yy CTPYKTypi Bpoxkar 06000BHX i
371aKOBHX TpaB I yKocy Ha BCiX BapiaHTax yJoOpeHHS.

Breceni miHepanbHi 10OpuBa 301IbIIyBaIH 1 Macy cTeben: y 6000BHX TpaB
3 55,4-56,7 % na xontpomi 10 55,8-57,3 % na ninsHkax, ynoopenux PeoKoo, i 10
56,6-59,9 % wna BapiaHTax, yZOOpeHHX MOBHHMH MiHEpPaJbHUMH I00pHBaMH 3
pospaxyHky NeoPsoKgo.

VY npyromy ykoci 6060B0-3J1aKOBOT TPaBOCYMIIIIKH YaCcTKa JIUCTKIB Y
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0000BUX TpaB 3HW)KyBajacs MOPIBHSHO 3 MEPIIMM yKocoM 3 25,7-29.8 nmo 16,0—
20,2 %, 3makiB — 3 26,4-29,8 mo 17,5-20,9 %.

VY wmipy crapiHHS 6000BO-37aKOBOTO TPAaBOCTOIO Maca JIUCTA y CTPYKTYpi
BpO’Karo 6000BHUX 1 37TAKOBHX TPAB CYTTEBO 3HIDKYBAJIacs.

KnawuoBi ciaoBa: 06000B0-37aKOBa TPaBOCYMIIlIKa, BHJOBUI  CKIAJ,
OOJINCTBIICHICTh TpaB, MiHepaJbHI JHOOpWBa, PEryJsITOp POCTY OpraHik OaiaHc,
nponec (OTOCHHTE3Y, OpraHidHA PEIOBHHA.

Nataliia Pylypiv

Institute of Agriculture in the Carpathian Region NAAS

The structure of the crop of sown legumes and cereals depending on the
species composition and fertilizer

The structure of perennial legume/cereal mixtures plays an important role in
crop formation and forage mass quality. This is especially true for the leaves in
which chlorophyll undergoes the process of organic matter photosynthesis. At the
same time, the leaves are much richer in nutrients. Therefore, the greater the mass of
leaves in the crop structure, the higher the yield and fodder nutritional value of the
standing grass crop.

Studies carried out in the conditions of the Western Forest-Steppe on a dark-
gray podzolized gleyic weakly washed soil showed that the crop structure of
perennial legume/cereal herbage mixtures depends on the species composition,
fertilizer, and foliar fertilizing of the standing grass crop by the organic balance
growth regulator. At the same time, the largest percentage of leaves (26.5-29.4) in
leguminous grasses of the 1st hay cutting was noted in the herbage mixtures, where
the cereals cat grass, perennial ryegrass, and timothy, as well as the leguminous
grasses red clover and bird's-foot trefoil, were sown. In cereal grasses, the largest
leaves in the crop structure (27.1-29.9 %) were observed in areas where, in addition
to cereals, legumes alsike clover and bird's-foot trefoil or alsike clover and red
clover were sown.

Complete mineral fertilizers applied at the rate of NsoPsoKoo increased the
share of leaves in legumes of 1st hay cutting, depending on the herbage mixture
composition, from 25.7-27.2 % in the control and 26.3-27.3 % with the
phosphorus-potassium background up to 27.0-28.5 %. In cereal herbs, this indicator
increased from 26.4-27.9, respectively, to 27.0-28.0 and 28.5-29.9 %. A further
increase in the dose of additionally introduced nitrogen to Neo did not increase the
share of leaves in both cereal and legume components of the herbage mixture. Foliar
fertilizing of the standing grass crop with the organic balance growth regulator
resulted in an increased mass of leaves in the crop structure for the 1st hay cutting of
leguminous and cereal grasses in all variants of fertilizing.

The introduced mineral fertilizers also increased the weight of stems: from
55.4-56.7 % in leguminous grasses at the control to 55.8-57.3 % in fertilized areas
of PsoKoo and to 56.6-59.9 % fertilized with full mineral fertilizers at the rate of
NeoPeoKgo.
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In the second hay cutting of the legume/cereal mixture, the share of leaves in
legumes decreased compared to the first hay cutting from 25.7-29.8 to 16.0-20.2 %,
and from 26.4-29.8 %, to 17.5-20.9 % cereals.

As the legume/cereal standing grass crop aged, the mass of leaves in the
crop structure of the legume/cereal grasses significantly decreased.

Keywords: legume/cereal herbage mixture, species composition, leaf
coverage, mineral fertilizers, organic balance growth regulator, photosynthesis
process, organic matter.

Beryn. BararopiuHi TpaBu € BaXJIMBUM JKEPEIIOM BHCOKOSKICHHUX 1
JIEIIEBUX KOPMIB JUI TPOMAJIChKOTO TBapUHHMITBA [3, 5, 9, 10, 11, 14, 16].
Oco06snBoO 11e CTOCYEThCs 0000BO-371aKOBUX TpaBocymimiok [18, 23, 24, 26,
27]. Ha mifcraBi y3aradbHEHHs JITEPaTYpHHX JDKEpen 1 BIaCHUX
mociimkens B. I'. Kyprak i 3. M. Ilanaciok [30] mifinmiy BHCHOBKY, IO
CTBOPEHHSI CISHMX TPaBOCTOIB i3 MiZABMIIEHHMM BMICTOM 0OaraTopigyHux
0000BHMX TpaB € OJHWUM i3 HAWNEPCHEKTUBHIIIHNX HANpPsAMIB BEICHHI
OpraHIYHOTO JNyKiBHUNTBA. J[0 TOrO X 0000BO-371aKOBI TPABOCYMIIIKH Oe3
BHeCeHHs 1o0puB B 1,7-2,5 pa3su TPOAYKTHBHINI IOPIBHIHO 3
OIHOBHJOBHMH TociBaMH 3makiB. [Ipo mepeBary 06000BO-3IIaKOBHX
TPaBOCYMIIIOK HAJ YUCTUMHU TOCIBaMH 3JIaKiB CBIAYaTh 1 JTOCIIKCHHS
0araThOX IHIIUX BITYM3HSAHHUX Ta 3apyODKHUX BueHUX [4, 6, 7, 15, 31, 34].

BaxauBy pomp 'y QopMyBaHHI KOPMOBOi IPOAYKTHBHOCTI
OaraTopiuyHHMX CIsIHUX TPaBOCTOIB BiJirpae CTpykTypa Bpoxato [7, 12, 17,
19]. Oco0aMBO IIe CTOCYETHCS OOJMCTBICHOCTI. AJDKE BIIOMO, IO Yy
3eJeHUX JIMCTKax 0aratopiuHUX TpaB, sK Yy BCIX BHUIUX POCIHH,
BiOyBaeThcst  mpouec  (OTOCHHTE3y  OpPraHiyHOlI  PEYOBWHHM,  BiJ
IHTCHCUBHOCTI SKOTO 3aJIC)KUTh BEIMYHMHA BPOXKAO KopMoBoi Macu [22]. I
OJTHUM 3 OCHOBHHX HUISXIB MiABHIIEHHS NMPOAYKTHBHOCTI (DOTOCHHTE3Y €
(hopMyBaHHS TOCIBIB 3 ONTHMAaJIBGHO PO3BMHEHHM JIMCTKOBHM araparoM,
OCKIJIBKM caMe JINCTOK — OCHOBHHUH OpraH, II0 3aCBOIOE COHSYHY €HEpriio i
CHHTE3Y€ OpraHiuHi CHOJYKH, SKI BHKOPHUCTOBYIOTHCA Ha (HOpPMYyBaHHS
HOBHX OpraHiB pociuH Ta Bpoxaio [22]. [oOpe po3BUHEHUI
(DOTOCHUHTETHYHUI amapaT — Ba)JIMBHH (DAKTOpP OTPUMAaHHS BHCOKOTO
BpPOXKal0  CUIbCHKOTOCHOZAPCHKUX  KYJNBTYp, a TOMYy BiH  Mae
XapaKTepU3yBaTHUCS BHUCOKOIO IHTEHCHBHICTIO Ta MPOAYKTHUBHICTIO B YCi
(a3u pocTy 1 pO3BHTKY POCIHH. Y 3B’S3KYy 3 IMM BCi TEXHOJIOTIYHI 3aX0]I1
BHUPOIIYBaHHA TPABOCYMIIIOK MAalOTh OYyTH CHIpSAMOBaHI Ha CTBOPEHHS
CHPHUATIMBUX YMOB Uit (pyHKIIOHYBaHHS (DOTOCMHTETHYHOTO arapary Ta
HiBUILIEHHS KOe(illieHTa BUKOPUCTAHHS POCIMHOIO COHAYHOT eHeprii [22].

Jlo Toro x aucTKH 0000BHX 1 37IaKOBUX TPaB MICTSATh 3HAYHO OibIle
NOXHBHUX PEYOBHH MOPIBHSHO 3 IHIIMMM OopraHamu pociuH [25, 32, 33].
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Bineir o6MCTBIICHI TpaBH Kparle NOigaroThesl TBAPHHAMH, 1 IepeTpaBHICTh
NOKMBHUX PEYOBMH y HHUX 3HayHO Buima. ToMmy umM Oijplia
OOJIMCTBJICHICTH TPABOCTOIO, THM BHILA MOKUBHICTH KOPMOBOI MacH [6, &,
28, 29].

CrpykTypa BpoXkarw 0araTopiyHuXx 0000BO-37IaKOBHX TPaBOCYMIIIOK
3aJeXHUTh Bij OaraTboXx (HaKTOpiB: BHUAOBOTO CKJIAAY, NMEpiojgy Bereraii,
KpPaTHOCTI CKOIIyBaHHs, ymoOpenHs Ta iH. [13]. Sk cBiguaTh naHi
M. T. SIpmomioka Ta iH., BHECEHHS a30THUX IOOPHUB PEryIIIO€ HApPOCTAHHS
JHUCTKOBOI TOBEPXHI 1 TPOMOBKYE IKUTTEBHH IIMKI, CTUMYJIOIOYH
npoOyMKeHHS Na3yIIHUX OpYHBOK i IEpeTBOPEHHS iX Ha OOKOBi maroHu. |
AKIIO Ha HEyHOOpeHWX MUISHKAaX Maca IJIMCTKIB Yy WepIioMy YKOCI
craHoBmwIa 63 %, TO Ha yAOOpEHNX MOBHUMH MiHEpAIbHUMHU 100pHUBaMH —
70 %, y TpeTroMy yKoci — BiamosigHo 62 1 87 % [1].

[TiaTBepIKEHHSAM I[LOTO € TAKOX JAaHi, siki otpumana ['. 5. [Tanaxung
Ha Jy4YHOMY TpaBOCTOI. 3aB/SIKM JA0OJaTKOBOMY BHeceHHI0 120 kr/ra azoty
Ha (oni PsoKoo uacTka mucTkiB 3pocina 3 50 10 58 % y mepuiomy ykoci i 3 82
10 87 % y mpyromy ykoci [21].

3aciayroByrTh Ha yBary Oaratopiuni mociimxerss 1. T. Cmrocaps ta
iH., POBEJICHI Ha OCYIIyBaHUX 3eMJISIX T'yMiZHOI 30HM YKpaiHu. 3rigHO 3
OTPUMAHUMH JaHUMHU 301IBIICHHS JIMCTKOBOI MacH y CTPYKTYpi BpOXKaro
MPOCTEXYETHCS HA TPABOCTOSIX YCIX POKIB BHPOIIYBAHHS Bill TUITHOK 0e3
BHECCHHS TOOPHB /IO BapiaHTIB 3 MOBHUM MiHEpalIbHUM ymoOpeHHsM. [1o
TOTO X BiJICOTOK 3MEHILIECHHS JIMCTKOBOI MacH BPOXKAO 3MEHIIYEThCS 31
CTapiHHSIM TpPaBOCTO. HalHMXK4i TOKAa3HWKHA OOJIUCTBICHOCTI BPOXKAFO
MIICTHAALSATOTO POKY BHUKOPHCTaHHS Oy/M Ha HEyIOOpeHMX MAUISHKaX —
52,1-53,7 %, a 3a BHecenns NPK — 54,9-57,1 % mnpoTu TpaBOCTOIO
Heploro poky —  BignowigHo 67,2-67,8 i 67,4-68,1 %. 30inbuieHHs
KIJIBKOCTI CKOIIIYBaHb CHPUSIE MiIBUILEHHIO BiJICOTKA JIMCTKOBOT Macu [20].

JocmijkeHHs, TpPOBENEHI HAa OCYIIEHHX TOP(POBUX IPYHTAX
IMaudunscsroi gocmianoi cranmii HHII «Iuctutyt 3emiepooctsa HAAHY,
MOKa3alk, 0 B MIpy CTapiHHSA TpaB BiA (a3m TpyOKyBaHHS JO MacOBOTO
UBITIHHA — TIIOYaTKy JO3piBaHHSA HACiHHA 4YacTKa JIUCTS B yposkal
smeHnmiacst Bin 70-76 no 40-30 %. BopmHowac moripmmnacst SKiCTh
KOpMY, 30KpeMa BMICT CHpOTo NpoTeiHy B CyXiif Maci 3MeHIryBaBcs Bij 16—
21 o 9-14 %, neperpaBHicTh cyxoi Macu in Vitro — Bix 65-75 mo 50-55 %,
a BMICT cHpOi KIIITKOBUHH 301bInyBaBcs Big 19-25 no 30-35 % [25].

Ha HusuHHIA &Tyni i3 BUPOMKEHHM TPaBOCTOEM, PO3MIIICHIH Ha
TEMHO-CipOMY OIIiA30JICHOMY OTJIEEHOMY CEepeAHBOCYTIMHKOBOMY IPYHTI
JOCTITHOI AIISHKH BiIIiTy KOPMOBHPOOHHITBAa IHCTHTYTY CUIBCBKOTO
rocriogapctBa  Kapmatcekoro — periony  HAAH, 3a  BciBaHHA
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TPUKOMIIOHEHTHOI TPABOCYMIIli Ta 3aCTOCYBaHHS MOBHOTO MiHEPaIBLHOTO
nobpuBa NeoPsoKoo i mpemnapaty Bykcaman KomOi yacTka JHCTS 3J1akiB y
mepuioMy ykoci konuBanacs B Mexkax 20—43 %, npyromy — 35-54 %, y
TpetboMy — 53-65 %. UYacTka creOern 371aKOBUX TpaB y MEPIIOMY YKOCI
Oyuna HaiiBuIoro 1 cranoBwiIa 50—-67 %. Yacrtka muctsi 6000BUX Y TpaBOCTOT
MepIIoro YKOCy KonuBanacs B Mexax 31-46 %, npyroro — 45-66 % i
TpeTboro — 32—68 %. Yacrtka creben craHoBWIa BianoBigHo 47—65, 28-50 i
31-50 % [9].

Martepiasm i Meroan. BuBUYeHHS 3a1eXKHOCTI 3MIHH CTPYKTypH
BpOXaf0 0araTOpiuHUX CISHUX TPABOCYMINIOK BiJ BHIOBOTO CKIamy M
yIOOpeHHs NPOBOAWIM Yy TMOJBOBOMY MOCHINI, SKHHA 3aKIaZeHO Ha
tunoBomy i Jlicoctemy 3axigHOTO TEMHO-CIpOMY  OIiI30JICHOMY
TJICIOBATOMY  CTa0O3MHTOMY  IPYHTI  IOCHITZHOTO  TOJSA  BiAIUTY
KOPMOBUPOOHUITBA [HCTUTYTY ciibChbKOro rocmozaapcTsa Kaprnarcbkoro
periony HAAH. Opuuit (0-20 cM) map rpyHTY XapakTepH3yeEThCsl TAaKHMHU
MOKa3HMUKaMHU POAIOYOCTi: BMicT rymycy (3a Tropinum) — 2,0-2,2 %, pHkcl
— 5,7-6,0, rigposniTiuHa KUCIOTHICTH (32 Kannenom) — 2,1-2,5 mr-exB. Ha
100 r rpyHTy, Jy)HOTiApomizoBaHoro a3oty (3a Kopudinmom) — 110 wmr,
pyxomoro dochopy (3a KipcanoBum) — 120 i1 oOmiHHOro kamiro (3a
Macnooto) — 125 mr Ha | kr IpyHTYy. BMICT ryMycCy BiTHOCHO HEBHCOKWIA,
III0 CBIAYMTH PO HU3BKY NPUPOJHY POIIOUYICTh INX IPYHTIB.

JocniKkeHHsT TPOBOIMIN 32 METOJIUKOI0 I[HCTHTYTYy KOpMiB Ta
cinbepkoro rocrogapetsa [Hoximns HAAH [2].

Hocnin nBodakTopHAil: hakTOop A — BUIOBHIA CKJIA] TPABOCYMIIIOK i
taxtop b — ynob6penHs.

Buposuii cknan nyynux ¢itoneHosiB (pakrop A): TpaBocymimika 1
— rpactuid  30ipHa, NHaXUTHHUL OaraTopiyHa, THMOQiiBKa Iy4Ha,
KOHIOIIMHA TiOpUIHA 1 JIsIIBEHEb POTAaTHH; TPAaBOCYMIIIKa 2 — TPSCTHIL
30ipHa, MaXuTHHL OararopiyHa, THMO(IiiBKa JiydHa, KOHIOUIMHA Jy4HA i
JSIIBEHEIb POTaThii; TPABOCYMIllIKa 3 — TPSACTUI 30ipHA, MaKUTHHUILL
OaraTtopiuHa, TEMOQiIBKa JIydHa, KOHIOITNHA JTyYHA i KOHIOIIMHA Ti0pHIHA.

®axtop b: HOpMU yHOOpeHHS — KOHTPOITE (0e3 JOOPHB); KOHTPOIH +
OB; PsoKao; PeoKgo + OB; N3oPeoKao; NsoPsoKeo + OB; NeoPeoKao; NeoPeoKgo +
Ob (Ob — moszakopeHeBe MHiJUKUBIEHHS TPaBOCTOIO PETYISTOPOM POCTY
oprasik OanaHc).

VY TpaBOoCyMillIKaXx BHCIBaJM PEKOMEHJIOBaHI JAJsI BHUPOLIYBaHHS y
Jlicocteny 3aximHoMy COpPTH OaraTopiyHUX 37aKOBUX 1 0OO0OOBHX TpaB:
rpsicrunist 36ipua (Dactylis glomerata L.) JIporo6uuanka, 6 k/ra CX0KOro
HaCiHHs;, maxuTHHUI Garatopigra (Lolium perenne L.) dporo6umpkuii 16,
10 xr/ra; tumodiiska smyuna (Phleum pratense L.) ITiaripsiaka, 6 xr/ra;
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koutormmmHa nyuna (Trifolium pratense L.) Ilepemkapmarceka 6, 5 Kri/ra;
asaBeHens porartuit (Lotus corniculatus L.) Askc, 4 kr/ra; KOHIOUIMHA
ri6pumna (Trifolium hybridum L.) IlpuanictpoBchka, 4 Kr/ra.

HdobpuBa y  ¢opmi amiauHOi  CeNiTpH, TpaHyJbOBAHOTO
cynepgocdary i kajimartesii 3riHO 31 CXeMOIO JOCIIiy BHOCHIN PaHHBOIO
BECHOIO TIiJ Yac BIJHOBJIEHHs Bererauii Tpas. Perynsrop pocty opraik
0ajaHC BUKOPHCTOBYBAIM IUISIXOM I103aKOPEHEBOTO OONPHUCKYBaHHS
BETeTYI0UOI'0 TPABOCTOIO IIEPE/l BUXOJOM 371aKOBUX KOMIIOHEHTIB y TPYOKY.

3araypHA IDIOMA JOCTIJHUX AUITHOK — 36 M2 o6mikoBa — 20 M2
IToBTOpHICTS 4-pa3zoBa. Po3MimeHHs AIITHOK MMOCTiTOBHE.

CTpykTypy BpOXalw 0000BO-371aKOBOT TPaBOCYMILIKHM BH3HAYAIH
nepex 30HMpaHHAM KOXKHOTO YKOCY IDIIXOM 3BaxyBaHHA 10 pocimuH
37IaKOBHX 1 0000OBHX KOMIIOHEHTIB 1 OKpEMO — JIFICTKIB Ta CTEOEI.

36upanHsi 6000BO-3]1aKOBOT TPAaBOCYMIIIKH MPOBEIM Ha IOYATKYy
IBITIHHS KOHIOIIMHY JYYHOT 1 KOHIOIIHUHY T1OPHIHOI.

MerteoposioriuHi yMOBH Y POKH IPOBEJCHHS JOCHIIKEHb OyiH, 3a
JaHuMH JIbBIBCHKOTO LIEHTPY 3 TiIPOMETEOPOJIOTii, B OCHOBHOMY THIIOBUMH
it Jlicoctemy 3aximHOro, mNpoTe MM Miclle JAESKi BiIXUICHHS
CepeHbOIO00BUX  TEMIIepaTyp TMOBITPS 1 OHadiB  BiM  CepeaHix
OaraTopivyHHX IMOKa3HUKIB B OKpeMi MicsIli BereTamii OaraTopigHux 6000B0-
3JIAKOBHX TPaBOCYMIIOK. OcoOIHMBO I CTOCYETHCS MEPiONiB BiIPOCTaHHS
pociuH y 2018 i 2019 pp., Komu Yepe3 HeIOCTaTHIO KUTBKICTh omamis (-29,4
i -18,2 MM) Ta migBUIIEHY Temreparypy moBiTps (Ha +6,3 i +2,6 °C)
MOPIBHIHO 3 CEPEIHBOI0 0AraTOPiYHOIO 3JIaKOBi i 0000BI TpaBU BiICTaBaIN
y pocTi.

Oco0aMBOCTSIMH TIOYATKy BereTauii cisHUX OaraTopidHux 0000BO-
37MaKOBUX  TpaBocymimok 2020 p. Takox  OyJo  MiJBHUILEHHS
TeMIlepaTypHOro pexuMmy KsiTHs Bijg 7,6 no 10,7 °C Ha ¢(oHi 3HaUHOTO
nedinury omaniB (Big 0 y mepimiéi mekami g0 7,6 MM 3a [BI OCTaHHI 3a
HopMu 51 mMMm). BifzHaueHo Takox pi3Ki KOJUBAHHS TEMIEpPATypH MOBITPS:
BiJl 3aMOpPO3KiB Ha TOBepxHi IpyHTY 10 -5,9 °C 1 xBiTHa mo +23,1 °C 29
KBITHS, [0 HEraTHBHO BIUIMBAJIO Ha IPOLEC KYIUiHHSA 3JIaKOBUX TpPaB.
Jpyruii micsip BererauniiHOTO IMepiofy CisIHUX JIydYHHX arpo(iTOIeHO3iB
6y nHa 2,1 °C XOJOAHIIIMM 3a HOPMY 1 CYNpOBOMXKYBaBcsS SK
TeMIlepaTypHUMHU KoiuBaHHsMHu (Bix -1,5 mo +25,8 °C mporsrom 11-13
TpaBHs), Tak 1 HaaMipHUMH arMmochepHuMu onagamu (1474 %
OaraTopidyHOi HOPMH).

OnHak y IMUJIOMY TOTOJHI YMOBH B POKH IPOBEIEHHS MOJIOBUX
JIOCITiPKeHb OYJIM THUTIOBUMHU JIJIsl BKa3aHOI 30HU.
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PesyabTaTH Ta o00roBopeHHsi. JlaHi TpPUPIYHUX HOCHTIIKEHB
MoKa3aly, IO CTPYKTypa BPOXKAIO CisHOI OaratopiuHoi 0000BO-371aKOBOT
TPABOCYMIIIIKK 3HAYHOIO MIpOI0 3aJICKUTh Bill BHUIOBOTO CKIAay, PIBHS
MIiHEPAJIBHOTO YAO00pEHHS 1 MO3aKOPEHEBOTO IMiDKUBICHHS PErYIATOPOM
pocty opraHik 6ananc (tadm. 1).

1. Crpykrypa Bpoxkamw 0060BUX TpaB Yy 0000B0-3JIaKOBiit
TpaBocyMimmi I ykocy 3ame:kHo Bin BHI0OBOro ckijaay i yaoOpeHHs,

cepense 3a 2018-2020 pp., % y cyxiii maci
TpaBocyMirka Y nobpeHHs Jucts Crebna | CynBitTs

KoHTponb 25,7 56,7 17,7
I'pscruns 36ipHa, Kontpons + OB| 27,1 55,0 17,9
MMAKUTHUALA PeoKao 26,3 55,8 15,9
OararopivHa, PsoKgo + Ob 27,0 58,1 14,9
TuMo(iiBka TydHa, N30Ps0Koo 28,0 58,5 13,6
KOHIOIIKHA Ti0puaHa, | N3gPgoKeo+ OB 28,3 57,7 14,6
ISIBEHELb POTATUH NeoPsoKgo 27,2 59,9 12,9

NeoPsoKgo+ OB | 28,6 58,9 12,6

KoHTponb 27,2 55,4 17,5
I'pscruns 36ipHa, Kontpons + Ob| 28,8 55,2 16,1
MMAKUTHULA PeoKao 27,3 57,3 15,4
OararopivHa, PsoKgo + Ob 28,0 57,3 14,6
tuMo(iiBka TydHa, N30Pg0Koo 28,5 56,6 14,9
KOHIOIIKHA Ti0puaHa, | NagPgoKeo+ OB 28,7 55,0 16,4
KOHIOIIMHA JIy4YHa NeoPsoKgo 27,5 56,8 15,7

NgoPsoKgo+ OB 28,0 55,5 16,6

KonTtpois 26,5 56,0 17,6
I'psictuis 36ipHa, Kontposs + Ob 27,5 54,4 18,1
NAKUTHALSA PsoKoo 27,2 55,9 16,9
OararopivHa, PsoKgo + Ob 27,7 57,0 15,3
tuMo(iiBka TydHa, N30Pg0Koo 29,4 56,3 14,3
KOHIOIIMHA JTyYHa, N3oPsoKoo + OB 29,8 54,8 15,7
JISIIBEHEIh pOraTuit NsoPsoKoo 27,3 57,1 15,6

NsoPsoKoo+ OB | 28,3 56,1 15,6

IIpumiTtka: OB — no3akopeHeBe IiPKUBICHHS TPABOCTOIO PETYJIATOPOM POCTY OpraHik
OasaHc.

Hait0inpmie y 3aranpHIH Maci pocawHH y 000OBHX IpHIIagae Ha
crebma. Ha HuX, 3aJe)XHO BiI CKJIALy TPaBOCYMIIIKM I ymoOpeHHs,
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npunanae Big 55,0 mo 59,9 %. YacTtka MUCTKIB 3HAYHO MEHIIIA i CTAHOBUTH
25,7-29,4 %. llle MeHma yacTka B ypo)kai TPaBOCYMILIKH y CYLBITTS —
mume 12,6—18,1 %. Haii6inbiuit BigcoTok JUcTKiB (26,5-29,4) y 6060BUX
TpaB BiZI3HAYEHO y TPABOCYMIIIII, 1€ 31 371aKiB BUCIBaJIM TPSCTHLIO 30ipHY,
HNaXUTHHULIO 0araTtopiuyHy i TUMOQIIBKY JydHY, 3 0000BHX — KOHIOIIUHY
Jdy4Hy 1 JsiiBeHenb poratuil. [loTyxHy cre0noBy wactuHy (opmyBanu
0000BI pOCIMHM Ha JUISHKaX 3 BUCIBOM TPSCTHLI 30ipHOI, Ma)KUTHUII
OaraTopiuHOi, TUMOGQIIBKA JTy4HOI Ta KOHIOIIWHH TiOpWUAHOI 1 JISIIBEHITIO
poraToro: BiICOTOK cTe0el y 3araibHii Maci pociuH csaras 10 59,9 %.

3HayHAN BIUIMB Ha OOJUCTBICHICTH OOOOBMX BHIIB TpaB Mail
BHECCHI MiHepanmbHI moOpmBa. Tak, Ha miNsSHKAX, yHOOPEHWX TOBHUMH
MiHEepaJbHUMH  J0OpmBaMH 3 po3paxyHKy NszoPeoKgo, dacTka mmcTKiB
POCIIHH, 3aJ€XHO B CKIaTy TPaBOCYMIIIKH, 3poctana 3 25,7-27,2 % Ha
KoHTpomi i 26,3-27,3 % Ha docdopHo-KkaniitHomy ¢oni no 27,0-28,5 %.
[Toganplie mmiABMINEHHS JO3U JOJATKOBO BHECEHOTO a3oTy 10 Neo
BUSIBUJIOCS Hee(DEKTUBHUM.

BaxyueuM 3aco00M 301IbIIICHHS Bard JIMCTSA y Maci POCIHH CTaJIo
MO3aKOpPEHEBE OOMPUCKYBaHHS TPaBOCTOK y (a3l BHUXOAY B TPYOKy
3JIAKOBHX KOMIIOHEHTIB PErYyJSITOPOM POCTy oprasik Oamanc. Jfo Toro x
e arposaxim OyB eEeKTHBHMM Ha BCIX BapiaHTax yAoOpeHHs 0000BO-
371aKOBOT'O TPABOCTOIO.

o x mo crebern, To iX YacTKa y 3arajbHIi Maci pociIHH 3pocTana B
Mipy MiABHIICHHS 1103 a30Ty Ha (oHi PochopHO-KamiiHHOro yaoopeHHs. |
AKIIO Ha JUITHKaX, ynoOpeHmx PgoKgo, crebma B maci 6000BHX pociuH
3aiimanu 54,4-57,3 %, 10 3a BHeceHHs NgoPsoKoo — Bike 56,8-59,9 %.
[To3akopeHeBe Mi/KUBICHHS TPAaBOCTOI PETYJSITOPOM POCTY POCIHMH
Opraik 0ajaHc 3HMXKYBAJIO YaCTKy CTe0el y 3arajibHiil Maci 0000BUX BHUIIB
TpaB, OCOOJMBO Ha JAULIHKaX 3 YyIOOPEHHSM TPABOCTOK MOBHUMH
MiHepaJIbHUMH JOOpUBaMH.

BupmoBuii ckian TpaBOCYMIIIKM i yJOOpEHHS Malld TaKOXK
BITUYTHHH BIUIMB Ha CTPYKTYPY BPOXKal0 3JIaKOBOTO KOMITOHEHTa (Tabu1. 2).

Sk y 0000BHX, Tak i y 3IIaKOBHX TpaBax CiSHOTO OaraTopi4HOTrO
ciHOKOCy HaiOiuTbIIMK BiZCOTOK 3araipHOi Macu pociuH (54,2-58,3 %)
npunanae Ha credna. Jlemo MeHe B CTpyKTypi TpaBocToro (26,4—29,8 %)
CTaHOBHUTH JHCTA 1 Haiimenme (12,6-18,1 %) — cyusirrsa. Haiibinbm
obimcTBieHMMH €  OararopiuHi  000OBO-371aKOBI  TpaBOCTOi,  MIO
CKIIaJaroThcd 13 3JAKOBHX: TIPACTHII 30ipHOi, MaXWTHUI OaraTopidHoi,
TUMO(DiiBKH Jy4HOiI 1 0000BMX: KOHIOIIMHU TiOpWUAHOI Ta JISABEHITIO
pOraToro 4 KOHIOIIMHU TiOpHUIHOT 1 KOHIOMMHN TydHoi. Ha nux minsakax
JIMCTKH 3J1aKOBOI'O0 KOMIIOHEHTa CTaHOBIATH 27,1-29,9 % Binx 3arajibHOI
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MacH pOCIWH. YIOOpPEeHHS CiSHOTO TpaBOCTOI0 | yKOCYy TOBHHUMH
MiHepaJdbHUMHK a00puBamu 3 po3paxyHKy NaoPsoKgo 30imbmryBano gactky
JIMCTKIB 3J1aKOBHX Y 3aranbHiil Maci TpaB 3 26,4-27,9 % Ha KOHTPOJBHUX
BapianTax 10 28,5-29,9 %. [lomanpme migBuieHHst 103u a30Ty 10 Neo Ha
dhoHi hochopHO-KATIITHOTO KUBJICHHS JICIIO 3HIKYBAJIO IIeH MOKA3HHUK.

2. CTpykTypa BpOXKal 3J1aKOBUX TpaB Yy 0000B0-3/1aKO0Biii
TpaBocyMimmi I ykocy 3ajieskHo Bin BHIOBOTro ckJaay W yao0peHHs,

cepense 3a 2018-2020 pp., % y cyxiii maci
TpaBocyMirka Y nobpeHHs Jucts Crebna | CynBitTs

KoHTponb 26,4 56,0 17,7
I'pscruns 36ipHa, Kontpons + Ob| 27,8 54,3 17,9
MMAKUTHUALA PeoKao 27,0 57,1 15,9
OararopivHa, PsoKgo + Ob 27,8 57,8 14,4
TuMo(iiBka TydHa, N30Ps0Koo 28,5 58,1 13,4
KOHIOIIKHA Ti0puaHa, | N3gPgoKeo+ OB 28,7 56,6 14,6
ISIBEHELb POTATUM NeoPsoKgo 27,9 58,3 12,9

NeoPsoKgo+ OB | 29,2 58,2 12,6

KoHTponb 27,9 54,4 17,8
I'psictuns 36ipHa, Kontpons + Ob| 29,4 54,2 16,5
MAKUTHUALA PeoKao 28,0 56,3 15,8
OararopivHa, PsoKgo + Ob 28,3 56,3 15,3
tuMo(iiBka TydHa, N30Pg0Koo 28,8 55,1 15,4
KOHIOIIKHA Ti0puaHa, | NagPgoKeo+ OB 29,8 54,4 16,7
KOHIOIIIMHA JIyYHa NgoPsoKoo 28,8 56,3 14,9

NgoPsoKgo+ OB 29,4 54,0 16,6

KonTtpois 27,1 55,3 17,6
I'psictuis 36ipHa, Kontposs + Ob 28,2 53,7 18,1
NAKUTHALSA PsoKoo 27,1 56,0 16,9
OararopivHa, PsoKgo + Ob 28,4 56,8 14,8
tuMo(iiBka TydHa, N30Pg0Koo 29,9 55,8 14,3
KOHIOIIMHA JTyYHa, N3oPsoKoo + OB 29,8 54,4 15,8
JISIIBEHEIh pOraTuit NsoPsoKoo 28,0 56,4 15,6

NsoPsoKgo+ OB | 29,0 55,3 15,7

IIpumiTtka: OB — no3akopeHeBe IiPKUBICHHS TPABOCTOIO PETYJIATOPOM POCTY OpraHik
OasaHc.

ITo3akopeHeBe MiIKUBICHHS CisHOI 0araTopidyHOI TPaBOCYMIIIKH
ICTOTHO TIiJBWIIYBaJO YacTKy JHCTKIB y Bpoxai. Lle crocyerbcs Bcix
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BapiaHTIB ymoOpeHHS. SKImo, Hampukiax, Ha HEYNOOPEHMX IiISHKaX
(koHTpoNB) Ha JHUCTKM mpunagano 26,4-279 % ypoxkaio, TO mpu
JIOZATKOBOMY Mi/PKMBIIEHHI POCIHH PETYJISITOPOM POCTY OpraHik OajaHc —
Bxke 27,8-29,4 %.

YnoOpeHHsT  CITHOTO  TPaBOCTOIO  MOBHUMHM  MiHEpalbHUMH
JMOOpUBaMH MIJBHIIYBaIO 4YacTKy CTeOen y Bpoxai 0000BO-311aKOBOT
TpaBocyMimku 3 55,3-56,0 % Ha HeynoOpeHux ninsHKax ao 56,4-58,3 %
Ha yIOOpeHMX TOBHMMH MiHEpaIbHUMH JOOpPHBAaMH 3 pO3pPaxyHKy
NsoPsoKoo.

lomo cymBiTTA, TO HOTrO BiACOTKOBE BiAHOIICHHS A0 3arajbHOI
MacH pOCIMH 3 BHECEHHSM MiHEpAJIbHHX NOOpPHB 3MeHIIyBanocs 3 17,6—
17,8 % na xonTpomi 10 12,9-15,6 % Ha ningHKax 3 yZoOpeHHSIM TPaBOCTOO
MTOBHUMH MiHepadbHUMHU 1o0puBaMu 3 po3paxyHKy NeoPsoKoeo.

YiTKOT 3aJIC)KHOCTI 3MIHM YaCTKH CTEOEN 1 CYIBITTS y 3araibHiil Maci
POCIIMH BiJi TI03aKOPEHEBOTO MiPKUBICHHS 000OBO-371aKOBOTO TPaBOCTOIO
PETYJIATOPOM POCTY OpraHik OajlaHC He CIIOCTepiraiy.

Y npyromy ykoci cisHOI 0000BO-31aKOBOi TPABOCYMIIIKH MU
BIZI3HAYWIM 3HAYHO HIKYY 4YacTKy JIMCTSI y 3arajpHii maci 0000BHX
POCIIMH TOPIBHSHO 3 nepiuuM (Tadm. 3).

Sxmo y mepmoMy yKoci OOMUCTBICHICTE O0OOBUX TpaB CTaHOBHIIA
3aJeXHO BiJ CKJIaXy TpaBOCYMIIIKH U ymobpenns 25,7-29,8 %, 1o y
apyromy — jmme 16,0-20,2 %. I, HaBmakm, wactka creOesnr B ypodkal
6000Bux TpaB 3pocina 3 54,0-58,3 % y mepmomy ykoci 1o 59,3-66,5 % y
npyromy. Bogrodac 3pocna i yactka cyusite 3 12,9-18,1 no 16,5-19,3 %.

3. Crpykrypa Bpoxkaw 0000BUX TpaB Yy 0000BO-3j1aKoBiii
TpaBocymimui Il ykocy 3ajexHo Bil BHAOBOro ckjaay il yno0peHHs,

cepenne 3a 2018-2020 pp., % y cyxiii maci
TpaBocymiika Y nobpenHst Jlucrsa Crebna | Cyusitrs
1 2 3 4 5

KonTponb 19,1 63,5 17,4
I'psictuus 30ipHa, Kontpoas + Ob| 19,1 62,6 18,3
MaKUTHULIS PsoKoo 18,2 64,8 17,0
6araTopqua, PsoKgo + OB 17,7 64,8 17,6
TumMo(diiBKa ay4Ha, N30PeoKoo 17,6 63,8 17,6
KoHtomuHa ridpuaHa, | N3gPeoKe + OB 18,2 64,6 17,2
JIABCHE b pOFaTI/Iﬁ NsoPsoKoo 16,0 66,5 17,6

NgoPsoKgg + OB 16,4 66,1 17,6
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1 2 3 4 5

KoHTponb 19,1 62,4 18,5
I'psictuis 36ipHa, KonTposs + OB 19,2 62,5 18,4
MAKUTHULA PeoKoo 18,9 64,6 16,6
OararopiuHa, PsoKgo + OB 19,2 64,4 16,5
TuMo(iiBKa IydHa, N30Ps0Koo 20,2 60,6 19,2
KOHIOIKHA Ti0puaHa, | N3gPgoKeo + OB 19,1 62,1 18,8
KOHIOIIIMHA JTyYyHa NeoPsoKao 17,5 63,4 19,2

NgoPsoKgg + OB 18,7 62,7 18,7

KoHTponb 18,3 63,3 18,4
I'psictuis 36ipHa, Kontposs + Ob 18,3 62,4 19,3
MMAKUTHUALSA PgoKao 17,9 64,0 18,1
OararopivHa, PsoKgo + Ob 18,0 64,7 17,4
TuMo(iiBka TydHa, N30Ps0Koo 20,1 59,3 20,7
KOHIOIITMHA JTy4YHa, N30Ps0Kao + OB 19,2 59,9 21,0
T ABEHENb poratuii | NgoPeoKgo 18,0 64,0 18,1

NgoPsoKog+ OB 18,3 63,3 18,4

TIpumiTtka. OB — M03aKopeHeBe IMiKUBIICHHS TPABOCTOIO PETYIISTOPOM POCTY OpraHik
OaraHc.

M{omo micasiaii yaoOpeHHsI 1 MO3aKOPEHEBOIO IMi/DKUBJICHHS Ha
IUHAMIKy  CTPYKTypHHX IIOKa3HHKIB 0000BHX TpaB, TO  UiTKOI
3aKOHOMIPHOCTI MU He 3a(iKCyBaIu.

Y npyroMy yKoci dacTKa JIMCTKIB y Maci 3JIaKOBUX TpaB
OaraTopiyHOi 0000BO-37TAKOBOI TPAaBOCYMIIIKM Oylla TaKOXX 3HAYHO
HIDKYOI0, HDXK Y TIepimomMy ykoci (Tadir. 4). [ skmo y mepmomy yKoci BOHH
craHoBum 26,4-29,8 %, 10 y gpyromy — mume 17,5-20,9 %. Ile
TIOSICHIOETBCSl €KCTPEMaJlbHO BHCOKMMHM TEMIEpaTypHHUMH YMOBaMH i
3HW)KEHOIO BOJIOro3abe3neyueHicTio popMyBaHHSI BPOXKAKO JPYroro yKocy.
[Ipore B qpyromy ykoci 3Ha4HO 3pocia Maca creben — 3 54,3-58,3 no 61,8—
66,9 %. Haiibinpury OOJIMCTBIEHICTh 371aKOBUX TpaB y 0000BO-311aKOBii
CYMIIIII CHOCTepirajgy Ha AISTHKAxX, A€ 31 3IakaMu TpsCcTUIEr0 30ipHOIO,
MaKUTHALEIO0 0araTopivHOI0 1 TUMO(IiBKOIO JIy9HOIO BUCIBAJIM KOHIOIIMHY
Jy4YHY 1 KOHIOMIMHY TiOpHIHY: Ied MOKa3HWK KOJHMBaBcA y Mexax 17,7—
21,0 %, Toni 5K y ABOX iHMIMX He nepepuiryBas 19,6—20,1 %.

BHeceni 3 BecHM MiHepalibHi I0OpHUBa 1 T03aKOPEHEBE IMiPKUBICHHS
TPaBOCTOIO PETYJSITOPOM POCTY OpraHik OajmaHc Ha OOJHMCTBIIEHICTH
371aKOBHX TPaB IPaKTUYHO HE BIUIMBAIIH.
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4. CrpykTypa BpoO:Kal0 3JJaKOBUX TpaB  0000B0-31aK0BOL
TpaBocymimkn Il ykocy 3ajexxHo Big BHAOBOro ckJaay il y1o0peHHs,

cepenne 3a 2018-2020 pp., % y cyxiii maci
TpaBocymiika Y noOpeHHs Jlucts Crebna | CyusiTTs

KoHTpomb 194 63,9 16,8
Fp}ICTI/IH}I 36ipHa, KOHTpOJ'IL + Ob 19,6 62,9 17,6
MAXUTHULIS PsoKao 18,6 65,3 16,2
OararopivyHa, PsoKgo + OB 18,0 65,3 16,8
TuMo(iiBKa Ty4Ha, N3oPeoKgo 18,0 64,7 17,3
KOHIOIIKHA Ti0puaHa, | NagPgoKeo+ OB 18,6 65,5 15,9
JIIBEHELb pOTaTHI NsoPsoKgo 17,5 66,9 15,7

NsoPsoKoo + OB 17,7 66,5 15,8

Kontposb 20,6 62,6 16,8
FngTHu;[ 36ipHa, KOHTpOJ'H) + Ob 20,7 62,6 16,7
MAKUTHULISL PsoKoo 20,7 63,3 16,1
OaratopivyHa, PsoKgo + OB 21,0 63,0 16,1
TuMo(diiBKa Ty4Ha, N3oPs0Kgo 20,9 61,8 17,4
KOHIOIKHA Ti0puaHa, | NagPgoKeo+ OB 19,8 63,2 17,0
KOHIOIIIMHA JTy4Ha NeoPsoKao 17,7 64,6 17,7

NsoPsoKoo + OB 18,8 64,3 17,0

Kontposb 20,1 63,4 16,6
rpFICTI/ILIH 36ipHa, KOHTpOJ'H) + Ob 20,1 62,6 17,4
MaKATHALS PsoKoo 19,6 63,2 17,2
OararopiyHa, PsoKgo + OB 19,7 63,8 16,5
TuMo(iiBKa ay4Ha, N30PeoKoo 20,8 60,1 19,2
KOHIOIITMHA JTy4YHa, N30P60Kgo + OB 19,7 62,1 18,2
JsaBenens poratuil | NgoPsoKoo 18,4 65,0 16,7

NgoPsoKgo + OB 18,6 64,8 16,6

IIpumitka: OB — no3zakopeHeBe MiPKUBIICHHS TPABOCTOIO PETyJIITOPOM POCTY OpraHiK
OasaHc.
Bapto  Big3HauWmTH, 1[0 IOKa3HUKH CTPYKTYPH  BPOXKAIO

OaraTopiyHUX CisTHUX 0000BO-37JaKOBHX TPaBOCYMIMIOK | ykocy 3anmexanu
HE TUTBKH BiJ BUOBOTO CKJIATy W yIOOpeHHS, a ¥ BiJIyTHO 3MiHIOBAINCS B
Mipy crapinas (Tabm. 5).

I sxmo B mepmmii pik BHKOpHcTaHHS | ykocy 0000BO-311aKOBOTO
TPaBOCTOIO OOJIMCTBJIGHICTE OOOOBHMX TpaB KolMBajacs B Mexax 34,7—
39,0 %, 1o B npyruit — 3menmmacs o 20,3-26,4 % i Ha tperiit — mo 20,3—
25,8 %. Jlo Toro x y Jpyruil i TpeTii pPOKM BHKOpUCTaHHA 00OOBO-
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3JIaKOBOTO TPAaBOCTOI0 | yKOCY MO3aKOpEHeBe MiKUBICHHS PEryJISTOPOM
pOCTy OpraHik 6ajgaHc e(pEKTHBHIIIC BILUTMBAJIO HA OOJUCTBICHICTH 0000BHIX
TpaB MOPIBHSIHO 3 TEPIIAM POKOM.

5. lunamika MacH JqucTd B ypoxkai 0000Bux Tpas I ykocy 3ane:kHo Bin
TPHBAJIOCTi BHKOPHCTAHHS TPaBOCTOI0, %o

TpaBocymika Yno6penHs 2018 p. | 2019p. | 2020 p.

) Konrpoisb 36,6 20,3 20,3

T'pacrunsa 36ipua,  "yeoprmons + Ob | 36,7 23,4 21,3
ga"‘m‘*?“" PeoKao 37,8 20,6 20,6
Ti;f;g‘};‘;;a;yma PeoKoo + OB 37,8 21,4 21,8
KOHIOIIHHA ’ N30Ps0Kgo 38,0 23,3 22,7
riGpumHa, N3oPsoKgo + OB 38,0 23,6 23,3
JsIBEHELb poraTuii NeoPsoKeo 38,5 21,6 21,6
NeoPsoKgo + OB 39,0 24,1 22,6

) KonTtpoan 34,6 23,5 23,5

T'pacrunsa s6ipua,  Mieopmmons + Ob | 34,7 25,8 25,8
gammﬂ%m PeoKoo 35,8 23,1 23,1
TIiFMa(?(i))Ii?l'quK};a;Iqua P6oKgo + OB 35,8 24,7 23,6
KOHIOIIHHA ’ N30Ps0Kgo 36,0 25,3 24,3
riGpuHa, N30PgoKgo + OB 36,0 25,2 24.8
KOHIOIIMHA JTy4yHa NeoPsoKeo 36,5 22,0 24,0
NeoPsoKgo + OB 37,0 22,5 24,5

KouTpoan 35,6 21,9 21,9

I'psactuns 36ipHa, KOHTpOJ‘IB + Ob 35,7 23,4 23,4
MAKUTHULISL PeoKoo 36,8 23,6 21,2
OararopiyHa, PsoKoo + OB 36,8 24.6 21,7
tumodiiBka myuna, | N3oPsoKgo 37,0 25,9 25,4
KOHIOILIMHA JTy4YHa, N30PeoKoo + OB 37,0 26,4 25,2
JEIABCHCI b pOFaTI/II7I NsoPs0Kgo 37,5 22,2 22,2
NeoPsoKoo + OB 38,0 23,4 23,5

Ipumitka: Ob — mo3akopeHeBe MiKHBICHHS TPABOCTOIO PETYJIATOPOM POCTY OpTraHiK

OasaHc.

Ha Bigminy Bixm obnmcTBieHOCTI 4yacTka ctebenm 600oBux Tpas |
YKOCY B Maci pOCJIMH 3 POKaMH TUIBKHU 3pocTana 3 48,4-52,0 % y nepumii
pix BuKOpuctaHHs 10 57,2-63,9 % y tperii pik. Taky * 3aKOHOMIpHICTh
CIIOCTEpIrajH i 3 MOKa3HUKaMH CTPYKTYPH BPOXKalo 371aKOBHX TPaB.
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BucHoBku. Y cTpyKTypi BpoOXKaifHOCTI KOpMOBOi Mach 0000BO-
3JIAKOBOI TPaBOCYMIIIKH | ykocy ocHOBHa Maca y 6000oBux (55,0-59,9 %) i
3nmakoBux (54,2-58,3 %) npunanae Ha crebia.

Hait0inpmmii BimcoTok mnucTkiB (26,5-29.4 %) y 0000BHX TpaB
MEePIIOr0 YKOCY BiJ3HAUCHO Y TPABOCYMIIIIN, J¢ 31 3JIaKiB BHUCIBaJH
rpsacTuifo 30ipHY, NaKUTHHULIO OarartopiuHy i TuUMoOQiiBKy IyuHy, 3
6000BHX — KOHIOIIMHY JIy4YHY 1 JIIZIBEHEIlb POTaTHIL.

Y 3makoBux TpaB 0000BO-37aKOBOI TPaBOCYMIIIKH HaHOiIBITY
obmmcTBieHicTh (27,1-29,9 %) coctepiranu Ha AiNITHKAX, A€, KPiM 37aKiB,
BuciBarn 000O0BI KOHIOMIMHY TiOpWAHY Ta JISABCHEIb pOTAaTHH YU
KOHIOIIMHY T1OpUAHY 1 KOHIOMIWHY JIy9HY.

IToBHi minepanmbHi m0OpmBa B 1031 N3oPsoKoo 30impIryBamu gacTky
JHCTKiB 0000BHX TpaB | ykocy, 3aeXHO Bill CKIIAAy TPAaBOCYMIIIKH, 3 25,7—
27,2 % na koHTpOi 1 26,3-27,3 % Ha GochopHO-KaiiiHOMY (oHi g0 27,0—
28,5 %. Ilopanpliie MigBUINCHHS 03K JAOJATKOBO BHECEHOTO a30Ty 10 Ngo
BUSIBUJIOCS] Hee(DEKTHBHUM.

[Tozakopenese miKUBICHHS 0000BO-311aKOBOTO TpaBOCTOK | ykocy
PEeryasTOpOM pOCTY OpraHik OaJaHC MiJABHINYBajJ0 OOJUCTBICHICTh
06000BHX TpaB Ha BCiX BapiaHTax yJOOpEHHS.

Yno6peHns cisHOro (iTONEHO3y | yKOCYy MOBHUMH MiHEpaTbHUMHU
mobpuBaMu 3 po3paxyHKY NioPeoKgo 30inmpImyBamo dYacTKy JIHCTKIB
3JIaKOBUIX Yy 3arajibHiil Maci TpaB 3 26,4—27,9 % Ha KOHTpOJIbHUX BapiaHTax
mo 28,5-29.9 %. Ilogampime miABHINEHHS O03W a30Ty A0 Neo Ha (oHI
(bochopHO-KATIITHOTO KUBJICHHS JEII0 3HIKYBAJIO el MOKa3HHK.

Y apyromy ykoci 6000B0-3/1aKOBOi TPABOCYMIIIKH OOJIUCTBIICHICTh
06000BHX TpaB 3HIKYBaJIacsi MOPIBHSAHO 3 MEpIIMM YKocoM 3 25,7-29.8 no
16,0-20,2 %, 3makiB — Bigmosigxo 3 26,4-29,8 no 17,5-20,9 %.

Y wmipy crapiHas 0000BO-371aKOBOTO TPaBOCTOI OOJIUCTBICHICTH
6000BHX 1 3TAKOBHX TPaB CYTTEBO 3HUIKYETHCH.
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TEMITIEPATYPHUI PEXKUM OCIHHBOI BETETAIIIT
NINEHUII O3UMOI TA if IEPE3UMIBJISI
B YMOBAX KAPITIATCBKOTI'O PETIOHY

P03BHTOK POCIHMH 03MMHX 3€pHOBHX KYJIBTYP BIPOJOBXK OCIHHBOI BereTarii
Ta X NEepe3uMIBII € BaXJIMBOIO YMOBOIO ()OPMYBaHHS BPOXKAWHOCTI Ta SKOCTI
3epHa. [lociBM 3 ONTHMaJbHUMH IapaMeTpaMH Haa3eMHOi 0ioJoTi4HOi Macw,
(oTOCHHTE3yI0401 IUIONII JIMCTKOBOTO amapaTry, CTPYKTypH IaroHiB, KOpPEHEBOI
CHUCTEMH BH3HAYalOTh CTAH €JIEMEHTIB NMPOAYKTHBHOCTI MPOTATOM BCi€i aKTHBHOI
BereTalii POCIHH Ta BIUIUBAIOTH Ha CTA0UIBHICTh 36pHOBUPOOHHIITBA.

IIponecn, sxi BinOyBarOThCcA B OCIHHIN Hepio] PO3BUTKY O3MMHUX, 30KpeMa
YTBOPEHHSI HOBHX IIarOHIB, BTOPHMHHOI KOPEHEBOI CHCTEMH, HarpOMajKeHHS
IUIACTHYHUX PEYOBHH, BIUIMBAIOTh HAa IX CTIMKICTh OO HECHPUSITIMBHX YMOB
MepPE3NUMIBIII.

HaBeneHo pe3ynbTaTd JOCHIDKEHHS YMOB (OpMyBaHHS E€IEMEHTIB
NPOJYKTHBHOCTI arpoleHO03iB TMIIEHHIi O03UMOI Ha CIpUX JICOBHUX ITOBEPXHEBO
OTJIEEHHX IPYHTaxX 3a pPIi3HUX TEMIEPaTYpHUX DPEXKUMIB BEreTalliiiHuX mepioaiB
2020/2112021/22 poxis.

Hocnimxysamu copti mmeHni o3umoi Ectadera mmuponiBcbka, [loBipa
onecbka, AxXim, BUCisfHI B pi3Hi ctpoku (20.09; 05.10; 20.10).

Bcranosneno, mo Temno3abe3nedeHicTh POCIMH O3MMHX 3€PHOBHX Ha dac
MPUMIHHEHHS OCIHHBOT BereTarlil 3ajekana Big JaTd iX ciBOM. Y BereramiiHoOMy
nepioxi 2020/21 pp. cymMa akTHBHHX Ta e(EKTHBHHX TeMmeparyp, Oim3pka 0
ONTUMAaJBHUX 3HAauYeHb, Oyia 3a ciBou 20.09 (Bimmosiguo 606,0 i 301,0 °C), a 3a
ciBou 05.10 i1 20.10 1i MOKa3HUKM 3MEHIIMIINCA, O 0e3rocepeHbO BINIMHYJIO HA
nporecH KyuieHHs pociuH. KoedimnieHT kymienHs 3a ciBou 20.09 cranosus 3,4-3,8,
Toxi sik 3a ciB6bm 20.10 — 1,1-1,5 (y copTy AXiM KyIICHHS BiJICYTHE).

ITouatok BereramiitHoro mepiogy 2021/22 pp. XapakTepu3yBaBcs 3HAYHUM
He000pOM TeMIeparyp, ITOYHHAOYH 3 KiHI ONTHMAIBHUX CTPOKiB. 3a ciBbu 20.09
CyMa akTUBHHUX Temrepatyp cranosuia 355,1 °C, edextuBaux — 150,1 °C.

© Pynasceka H. M., Konuk I'. C., llyBap A. M., [I3t06aiino A. I'.,
Beren JI. JI., Tumuumun O. @., Jlopora I'. M., 2022
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3MmimeHHs cTpokiB ciBOu Ha 20.10 3yMOBHIIO 3MEHIICHHS IUX MOKa3HHKIB
BiamoBinHO Ha 184,0 i 84,0 °C. Pocnunu mmennii o3umoi y 2021 p. He3aneKHO Bif
CTPOKiB CiBOM BBIMILIM B 3WMy B HEIOCTaTHROMY po3BUTKY (BBCH 11-21).
OcHOBHHUM (DaKTOpPOM, IO 3yMOBHB TaKHi CTaH IIEHO3iB, CTaB HeJ00ip aKTUBHUX
temmeparyp y Il nexani >koBTHS.

Ilepe3umiBns pociauH BereramiiiHoro mepioxy 2021/2022 pp. 3amexHO Bif
CTpOKIB ciBOM ctaHoBmia 95,0-98,6 %. Halikpaii pe3ynsTaT oJepkaHo 3a CiBOH B
KIiHIl ONTUMAJIBHOTO CTPOKY. 3a Mi3HIX CTPOKiB BOHA MPOXOIUIIA 3aJOBLIBHO.

KnrouoBi cioBa: mmeHnns o3uma, TeMmIepaTypa MOBITpS, CTPOKU CiBOW,
COPTH, IEPE3UMIBIISL POCIIHH.

Nataliia Rudavska!, Hryhorii Konyk?!, Antin Shuvar?, Andrii
Dziubailo?, Liubov Behen?, Oksana Tymchyshyn!, Hanna Dorota®

Lnstitute of Agriculture of Carpathian region NAAS

2\West Ukrainian National University

Temperature regime of autumn vegetation of winter wheat and its
wintering in the conditions of the Carpathian region

The development of winter cereals during the autumn growing season and
their overwintering is an important condition for the formation of grain yield and
quality. Crops with optimal parameters of aboveground biological mass,
photosynthetic area of leaf apparatus, structure of shoots, root system determine the
formation of elements of productivity throughout the active vegetation of plants and
affect the stability of grain production.

Processes that occur in the autumn period of winter development, in
particular, the formation of new shoots, the formation of a secondary root system,
the accumulation of plastic substances, determine their resistance to adverse
wintering conditions.

The results of conditions' research of productivity elements formation of
winter wheat agrocenoses on gray forestal surface-gleyed soils at different
temperature regimes of vegetation periods 2020/21 and 2021/22 are given.

The objects of the study were winter wheat varieties Estafeta myronivska,
Dovira Odeska, Achim, sown at different times (20.09; 05.10; 20.10).

It was established that the heat supply of winter grain plants at the time of
the cessation of autumn vegetation depended on the date of their sowing. In the
vegetation period of 2020/21, the sum of active and effective temperatures was close
to the optimal values for sowing on 20.09. (respectively 606.0 and 301.0 °C), and
for sowing 05.10 and 20.10 these indicators decreased, which directly affected the
processes of plants' tillering. The coefficient of tillering for sowing on 20.09 was
3.4-3.8, while for sowing on 20.10 — 1.1-1.5 (in the variety Achim there is no
tillering).

The beginning of the growing season 2021/22 was characterized by a
significant shortage of temperatures since the end of the optimal period. During
sowing on September 28, the sum of active temperatures was 355.1 °C, effective —
150.1 ° C. The shift of sowing dates by 20.10 led to a decrease in these indicators by
184.0 and 84.0 °C, respectively. Plants of winter wheat in 2021, regardless of the
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sowing time, entered the winter in insufficient development: VVSN was 11-21. The
main factor that led to this state of cenoses was the lack of active temperatures in the
second decade of October.

Overwintering of plants of the 2021/2022 vegetation period, depending on
the sowing time was 95.0-98.6 %. The best results of overwintering of winter wheat
were obtained by sowing at the end of the optimal period. Overwintering by the late
sowing periods was satisfactory.

Keywords: winter wheat, temperature, sowing dates, varieties,
overwintering.

Beryn. [lmenwnns € migepoM y CBiTi 3a IDIONIAMH IIOCIBY Ta
BaJIOBUMH 300paMHu 3¢pHa, OJJHAK 3POCTaHHS 11 BUPOOHHUIITBA 3aJICIKUTh Bif
3MiH KJiMaTy. Po3risia morogHux ¢aktopiB MiATBEPIDKYE TX CTPIMKY 3MiHY
31 3HAYHUM Mi/IBUILEHHSIM TEMIIEPATYpH 1 KOJIMBAHHSAMH KiJIBKOCTI OMasiB,
0 € HaWOUIBLIIMM pHU3UKOM JecTadiiizamii ClIbCHKOTOCIIOAapChKOTO
BUpoOHMITBA [25]. Taki yMOBH BILIMBaIOTh Ha (PEHOJOTIYHI (ha3u PO3BUTKY
MIIEHUI, HAa CTPOKH CIBOM — JO3piBaHHS il TPUBANICTh BEreTauidiHOTO
Tepioy BUPOIILYBAaHHA, IO 00YMOBIOE (HOpPMYBaHHS BPOXKAWHOCTI 3epHA
[2, 26, 31, 32].

3a ganmmu A. 1. 3agonneBa, B. 1. bonmapenka [5], I'. P. Ilikyma
[14], waiikpaior MNPOAYKTHBHICTIO Ta MOPO30CTIHKICTIO XapakTepu3sy-
I0ThCSl POCIIMHH ONTHMAJIBHUX CTPOKIB CiBOM, SIKI 1O BXOJUKEHHS B 3UMY
BCTHTAIOTh yTBOpUTH 3—5 maroHiB. L[o0 chopmyBaTté Taky KiTBKICTh
crebed, cyma eeKTUBHUX TemIepaTyp nositps mae cranoButd 300-350 °C
[12]. 3a manumu Buenux [6, 9, 13], ciBOy muIeHuI 03UMOT 38 CIIPUATIHUBHUX
YMOB 3BOJIOXKCHHS OLIIBHO MPOBOAUTH 3a 45-—60 mi0 10 MpUITHHEHHS
OCIHHBOI Bererallii, pu Nepexo/ii cepeHbLOA000BOT TeMIIepaTypy HOBITPs
gepez +14...+17 °C. 3a wmeit mepiog mae HakommuutHcs 450-550 °C
aKTHBHUX Temrepatyp i chopmysaTucs 4—5 naroHis.

BcraHoBneHO NpsIMy 3aJISKHICTH MIX CTYHEHEM PO3BUTKY POCIHH i
crpokamu ciB6ou [33]. 3MileHHst CTPOKIB CiBOM Biji onTUMaibHUX (K y OiK
paHHIX, TaKk 1 IM3HIX) NPU3BOIUTH JO 3HIDKEHHS pIBHA peaii3armil
MOTEHINialy IpoxyKTuBHOCTI mociBiB [7, 11, 27, 30]. 3a ganumu Xopimi-
ko C. A., Hali0inpIIy BpOXKalHiCTh MIIEHMII 03MMoi B ymoBax [liBHiuHOTO
Creny Ykpainu oTpuMalyd Ha BapiaHTax, /e ciBOy mpoBoawiu 15 BepecHs.
Cigba ax y Oimpm paHHiM cTpok (5 BepecHs), Tak i B Oimpmr mi3HiM
(25 BepecHsT) mpuU3BOAMIA 10 3HIKEHHS BpPOXKaWHOCTI BimmoBigHO Ha 0,45
ta 0,40 1/ra, a6o Ha 9,3 Ta 8,7 %. 3a ciBOu 5 Ta 15 >KOBTHS BpOXKAHHICTH
3epHa 3HIKYyBaJIacs 1ie OibI MOMITHO — BiagmoBigHO Ha 19,7 Tta 30,7 % i
cranoBmia 3,87 Ta 3,34 1/ra [22].
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[Taronn, mo QopMyroThCA 3a pPi3HHX TEMIEPATYPHHX 1 CBITJIOBHX
YMOB, MalTh Pi3HY 3UMOCTIHKiCTh. HaiOuipl pO3BHHYTUMH Ha KiHElLlb
OCCHI € POCJIMHU PaHHIX CTPOKiB ciBOM [1, 17]. 3MilICHHS CTPOKIB CiBOM B
0iK Mi3HIX MPU3BOIUTH 10 3MEHIIEHHS BUCOTH i MAacH POCIHH, KUIBKOCTI
cTeben 1 By3JOBHX KOpeHiB [24]. MeHI CTiiiki 0 HECHPHUATIMBUX YMOB
MEPE3UMIBII TIEPEPOCIi POCIMHY, IO MArTh 6 i OLIbIIE CTEOEN, a TAaKOK
1-3 mmctku [1, 13]. Benuka cTiliKicTh A0 HHM3BKHX TEMIEpaTyp, SK
NPaBUJIO, BIACTHBA IIEPIIUM 2—3 IIarOHaM POCIIMH ONTHMalIbHUX CTPOKIB
ciBOM, ski (opMyBamMCS 3a IOMIpPHHX TEeMIIepaTyp MOBITps. Y pocimH
HaJIMIpHO paHHIX CTPOKIB ciBOM mepmri 1—2 maroHu OiNbIIe YITKOIKYIOTHCS
32 KPUTHYHUX TEMIIEpaTyp HOBITPS B MepioX 3UMiBIi a00 30BCIM THHYTH.
Kyuepenko O. Ta iH. BHSBWIM, IO POCIHMHH IIICHULI O3MMOI pPaHHIX
CTPOKIB CiBOM OynHM MEHII MOpPO3OCTIHKHMH TIOPiBHSHO 3 BHCISHUMH B
ONTHMAJIBHI 1 Mi3HI TepMinu [29].

Bueni [28] Bka3yloTh Ha 3MILICHHS ONTHUMAaJbHUX CTPOKIB CiBOM
MIIEHUII 03UMOI Ha OUIbII Mi3HIH Hepiof, IO 3yMOBJIEHE 3pOCTaHHIM
TeMmreparypHoro (oHy B OCiHHIH mepioa. 30KpeMa 3MIICHHS ONTUMATbHUX
CTPOKIB CiBOM MIIEHUIII 03UMOI Y NPOTHO30BaHUX yMoBax kiimary 2030 p.
MOPIBHIHO 3 MEPIONOM 0 MOTEIUTiHHS y 30HI 3aximnoro Jlicocremy Oynme
CTaHOBUTH B cepenaboMy 1620 nmi6 [3, 4, 16, 23], ms IliBgas Ykpainm —
10-15 mi6 [19]. Ha TeHmeHmito A0 3MilIEHHS TEPMiHIB CIBOW MIICHHUII
03UMOi B OIK Mi3HINIMX: MOPIBHAHO 3 TepMiHamu ciBOM B 50-Ti pokn
MUHYJIOTO cToiTTs — Ha 30 1i6; 70-Ti — 20; 80-11 — 15-20; 90-Ti poku — Ha
10 mi6 Bkazye O. JI. Yiiu. 3apa3 onTUMaNbHI CTPOKH CiBOM MpUNIAalOTh Ha
30 BepecHs 1 3HAYHOIO MIpOK 3ajexkarh Bif renotumy [27]. 3a
pesynbpTatamu jaociimkeds, nposegeHnx B ICI'KP HAAH, naiiBunry
BpOXKaiHiCTh oTpuMaiu 3a cisbu 30.09 [20].

Knimaruusi 3MiHu B OiK MOTEIUTIHHS Ta 3MEHIICHHS CyMH OIAJiB 3a
BereTaiito B 30Hi Jlicocreny Hapa3i He € KPUTHYHUMHU Ul OTPUMAaHHS
BUCOKHX BpOXKaiB Cy4aCHHMX COPTIB INIEHMII 03MMOI 33 E€HEepProolaJIHUX
TexHonoriii BupomyBaHHA (5,8-6,0 T/ra). OmgHak 3a agaNTHBHUM
HOTEHLIaJIOM BOHHM HE MOXYTh €()EKTHBHO MPOTHCTOSITH IIOTOAHMM 3MiHAM
y POKH JocIiKeHs [12].

Tomy ananramis TeXHOJIOTI] BHPOIIYBAaHHS NIICHUI O3UMOI,
30KpeMa CTpPOKIB CiBOM SIK OJHOTO 3 B&KJIMBHUX (DaKTOPIB, IIO JIO3BOJISIE
MOBHIIllE BUKOPUCTOBYBaTH T€HETWYHHUH IIOTEHIIAN COPTiB, € OJHUM 31
NUIAXiB cTabimizamii BUpOOHUIITBA 3epHA.

Martepiasm i Meroam. [ocmigay poOOTy MPOBOIWIM HA MOJAX
ICTKP HAAH Ha cipomy JiCOBOMY IOBEPXHEBO OTJICEHOMY IpPYHTI 3
TaKUMH arpoxXiMiYHMMH TOKa3HMKaMH (10 3aKIaAkKd Aociimy) mapy 0—
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20 cMm: rymyc (3a Tropinum) — 2,2 %, pH (comboBoi BUTSXKKH) — 6,2, a30T
ayxHorinponizoBanuii (3a Kopudinmom) — 114,7 Mr/kr rpyHTy, pyXxomi
¢dopmu ¢dochopy (3a Kipcanoum) — 112,0 Mmr/kr rpyHry, kamioo (3a
KipcanoBum) — 111,0 Mr/kr rpyHTy. 3a YMHHOIO I'pajalli€l0 Takuil IPyHT
Ma€ Cepe/iHE 3a0E3MECUCHHS a30TOM, miaBuIeHe — (hocdopoM i cepenHe —
KaJli€eM.

[onboBi nocnmiaM 3aknagaid 3a METOAUKOI, SIKY OIHCAIIN
€menko B. O. i Ymikapenko B. O. [8, 10]. denomnoriuni criocrepekeHHs 3a
POCTOM 1 pO3BUTKOM POCIIMH, BU3HAYCHHS ITOJIEOBOI CX0XKOCTI 3IiHICHIOBAIN
3a Metoaukoro I'. K. @ypcosoi, . I. Dypcora, B. B. Cepreesa [20].

VYpoxair 30upamm  komOaitHOM «Cammo-130» 3  HacTymHHM
nepepaxyHkoM Ha craHgapTHy (14 %) Bomoricts 3epHa. CraTucThUdHE
OTIPAIfOBaHHS  PE3yJbTATIB  3AIHCHIOBAIM 3a JOINOMOTOI0 HpOorpam
«Statistica 6.0» ta «Excel 2003».

HocnimxyBamu copti nmeHuni o3umoi Ecradera mupoHiBebKa,
Jogipa oznecbka, AxiM 3a ctpokiB ciBou (20.09; 05.10; 20.10) Ha pi3HHX
(donax minepansroro ynoopenus (NeoPsoKeo (N3oPeoKeo mia KyneTHBaILito +
N3zo (BBCH 29-30); Ni20PaoKgo (N3oPooKogo mim xysiprusamito + Nis — mo
mepanotaiomy IpyHTi + Nas (BBCH 29-30) + N3p (BBCH 55-57)); Bapiant
2 + ;mBopasoBe BHeceHHs Mikponobpus (AMJIAMIH-KOMITJIEKCHUM
JIUCTKOBE T DKUBJICHHS).

IMociBHa mroma HimsHky — 40,8 M2, 061IikoBa — 25 M?, MTOBTOPHICTB —
4-kparHa. [TonepeHuk: oBec Ha cuepar.

MinepanbHi 100prBa BHOCHIIH BiIIOBITHO IO CXEMH JOCIIY.

3axHCT POCIMH: NPOTPYIOBaHH: HaciHHA BitaBakcoMm 200 OD, 34 %
B. ¢. k. (3,0 1/1), 6opoThba 3 Oyp’sitHamu (repOinua — rpoain makci, 37,5 %
o. 1. (0,09-0,11 n/ra)), xBopobamu (¢yHrinun ansTo-cynep, 0,5 a/ra),
wKigHukamu  (iHcektuumpa —kapare, 0,2 1n/ra), BpaxoByroun EITII
(eKOHOMIYHMH MOPIT IKOJOYMHHHOCTI).

Mera po0OTH — JOCTIJUTH BIUIMB CTPOKIB CiBOM Ha (OpMYyBaHHS
€JIEMEHTIB TPOMYKTHUBHOCTI HOBHX COPTIB MIICHHUIIl O3MMOi B IPYHTOBO-
KIIiMaTHIHAX yMoBax 3axigHoro Jlicocrerry.

PesyabTaTn Ta 00roBopeHHsi. MeTeOpOJOTidHI YMOBH Yy DPOKH
JIOCIIJIKSHHS BiJIPi3HSITUCS KOTUBAHHAMH T1IPOTEPMIYHUX MOKA3HUKIB, 10
JlaJio 3MOT'Y OIIIHUTH BIUIMB YMOB BereTallii B OCIHHbO-3MMOBHH II€pioj Ha
NPOXOPKEHHST TpoleciB  (OpMyBaHHS €JIEMEHTIB IPOAYKTHBHOCTI 1
MIEPE3UMIBIIIO POCIIMH TIIIEHUII 03UMOA.

IlinroroBka T1pyHTY mix mociB o3uMux KymbTyp 2020/2021
BETETAIlIIfHOT0 POKY MPOXOJAMIA 32 BKpail HECTIPUATIMBHX TiAPOTEPMIYHHX
yMoB. [edinut onaxiB cmoctepiranu me 3 I gexaam naumas. Bei gexaaun
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CEepIHS TAaKOX XapaKTepu3yBajiucs ix HecTadero: B | Bumano 4,7 mm (16 %
Bix HOpMH), 11 — 5,2 (18 %), Tpoxu Ginpuie Bunaso B I nexani — 13,8 Mm
(58 % Bin HOpMHM). CepenHbOMICSAYHA TeMIlepaTypa MOBITPs MEpeBHIINIA
kiriMatnuani mokasuuk Ha 3,1 °C i gopiBaroBanma 20,0 °C. V Il mekani
CEepIHs IIPHUIAAE MOYATOK OOpOOITKY I'PYHTY MiJl O3UMI 3E€pHOBI, 3amacu
MPOJYKTUBHOI BOJIOTH Oy JyX€ HU3bKUMH, 10 CTBOPIOBAJIO MEPEIIKOIH
JUISL TIPOBEJICHHS Horo 00po0iTKy Ha ONTUMaJIbHY INTHOUHY.

TeMnepaTypHi MOKa3sHHKHM BEPECHS MEPEBUINMIN CEperHbOOAraTo-
piuny wHOpMy (13,1 °C) ma 2,2 °C. Onmamm B JAeKajgax BHUIIaJaid
HepiBHOMIpHO: y [ — 18,4 MM (115 % vOopMn), y 11 BoHM Oynu BincyTHi, B 111
— IPOWIITN CHJIBbHI A0 y KiTbKOCTi 77,1 MM, a00 HOTHPH JeKaTHI HOPMHU.

CrabuIbHO BHCOKI TEMIEpaTypH IIPOJOBXKYBald YTPHUMYBATHCS B
JKOBTHI, BoHH nepeBummmm HopMy (8,0 °C) Ha 3,1 °C. OmaniB Bumano
44,3 mm 3a HOpMH 57 MM. Skmo B I ta Il ngekamax iXx Hammuiok OyB
HeBesukui, To B 11 o BunaB y mizepHiii Kinbkocti — 4,4 MM.

I Ta I pekagm nmcTomaza Oynmd TEIUIMMH, CEPEIHBOIOOOBI
TEeMIIepaTypy CTAaHOBWIX BiAmoBiqHO 6,6 1 5,4 °C, mo Ha 2,0 i 3,3 °C Buie
BiZ cepeaHboOaratopiunux 3HayeHb. Y Il gekani TemmepatypHuil pexum
JnopiBHiOBaB HopMmi. Omaau B JMcTomaai Oyiau HenoCTaTHIMU: 17,2 MM
(35,8 % micsiuHOT HOpMH).

[Ipunmaenas Beretamii BigzHaueHo 20 nmcTtomana (Ha IBa THDKHI
Ti3HIIIE BiJl cepeIHhOOAraTOpivyHOl T1aTH).

ligpoTepMiuHUIT peXWM 3MMOBHX MICAIIB XapaKTepU3yBaBCs
3HAYHUMH BapialisMU MapaMeTpiB, 0COONHMBO 3a NeKaaaMu. J(oMmiHyBaiu
IUTIOCOBI  CepeiHbOI000BI  Temreparypu; ONM3bKI 0 CcepeaHbodararo-
piuHoro mokasHuka cnocrepiranu y | gekani rpynas (-0,7 °C 3a HopmHu
-0,9 °C) ta B II gekani ciuns (-5,6 °C 3a Hopmu -5,2 °C); numie B 11 gexasmi
JIIOTOTO  CepeliHb0I000Ba TeMmiiepaTypa mopiBHOBana -6,2 °C  (Hopma
-3,2 °C); B iHII JeKaay BOHA MepeBHINyBajia KIIMATHMYHUI MOKa3HUK Ha
2,0-5,4 °C. Hdediuut onaniB Bimznaueno B I ta Il nexamgax rpynus it y 111
JIeKaJii JIFOTOTO, B iHINI — HAJTMINKOBI OmMamu. Y LIJIOMY 3a 3UMY BHIIAJIO
192,2 MM omaniB 3a HopMHA 131 MMm.

Criiikuii cHiroBuii moxpus yrBopuscs 7.02, cranom Ha 10.02 iioro
BucoTa csarana 23-27 cm. Hacrynsi chiromagy 30uUmemmmim Horo 1o
38-40 cMm, TaHeHHs BimOyiocs 3 KiHI Jrotoro ¥ cranom Ha 10.03 BiH
3ajMIIaBcs Micsamu (1o 6 OaiB).

I'mnbuna mpomep3aHHS IPYHTY CcTaHOBWiIA Big 2 1o 17 cwm.
MinimansHa TeMIlepaTypa Ha TAMOMHI 3aldraHHsA By3Ja KyIIiHHS Oyna
BHUIIIOIO BiJI KpUTUYHO] 1 HE OIycKajacs Hikde -6,3 °C.
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3rigHO 3 METOOMKOI0 TpOBeNeHHA mociimkenbp 25.01 ta 23.02
OyJ10 BiiOpaHO MOHOJIITH POCIIMH NIIEHUII 03UMO] JUIsl BiIPOIyBaHHS, SIKE
MPOBOJINIIN MEPUCTEMATUIHUM METOJIOM.

Homxuna BimpocranHs Mepucremu 23.02.2021 BusiBmiacs
meHmoro Ha 0,2—1,5 ¢cM MOPIBHAHO 3 NEPILUM BiJPOLIYBaHHSAM 1 CTaHOBHJIA
3anexxHo Big copty 0,1-2,8 cm (3a ciBOu 20.09). 3arubenp pocnuH
cranoBuia Bix 1,4 mo 4,1 % (3aJ1exKHO BiJl COPTY Ta CTPOKY CiBOM).

Haii0inpmuii BiICOTOK pOCIHH i3 T0OPOIO KHUTTE3AATHICTIO OYB 3a
ciBou 20.09, B mexax 83,0-93,6 %. 3mimenns crpokiB ciBou Ha 20.10
3YMOBHJIO 3pOCTaHHS KITBKOCTI POCIIHH 13 MOHMKEHOIO JKATTE3NATHICTIO HA
27,5 % y copriB Ecradera muponisceka, JloBipa oxecrka i 20,5 % y copty
Axim (Tabm. 1). OgHOYAaCHO 3pOCTaB BiICOTOK 3aTHOIIX POCIHH.

1. Pe3yabTaTu BiApouyBaHHs Npo0 POCJMH NIIEHULi 03UMOI CTAHOM
Ha 23.02.2021

Koedii % >KUBHUX POCIHH 13 %
Copt )j.[aTa OCOIUEHT JKMTTE3MATHICTIO: 3aruImx|
ciBOHn KYIIiHHS
JIOOPOI0 | HIOHFIKEHOIO | POCIIHH
Ecrad 20.09 3,6 92,8 5,8 1,4
- Cgii;f]i o 05.10 2,8 87,6 10,5 19
P 20.10 15 63,3 33,3 3,3
. 20.09 3,4 93,6 48 1,6
Jlowipa 705 10 2.6 83,7 146 17
a 20.10 11 66,1 323 16
20.09 3,8 83,0 15,1 1,9
Axim 05.10 2,7 78,6 18,3 3,1
20.10 — 60,3 35,6 4,1
HIP o5
A 0,23 0,51 0,43 0,46
B 0,23 0,51 0,43 0,46
AB 0,39 0,89 0,74 0,80

BMicT po3uMHHUMX BYyIJIEBOJIB y By3jaX KYLIIHHS MIIEHHUII O03UMOT
ontuMansHOro cTpoky ciBbu (20.09) cranom Ha 28.01.2021 craHOBUB
16,4-16,8 %, y mactkax — 15,3—15,6 %. [lepen uum 21-27.01 crmocrepiramu
Biuury; 3 26.01 pOCIHHYU 3HAXOIMINCS il CHITOM BUCOTOIO 5—6 cM. 2.02
MOBTOPHO BU3HAYMJIM BMICT LyKpiB, SIKWH y By3JlaX KyIIiHHS 3aJIAIINBCS
6e3 3miH — 16,5-16,7 %, y muctkax — 19,5-19,7 %.

BwMicT mykpiB y By3iax KyIIiHHS OyB HH3BKHM, IO CBIIYHUTH IIPO
3Ha4Hi iX BUTpaTH (K 3aXMCHOI PEUYOBHMHU 1 CHEPreTHYHOTO MaTepialy Ha
MIPOIIECH TUXAHHS).
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Cepenni temmneparypu moBitps | ta II mexamm Oepesns Oymu
nocuts Bucokumu (0,5 Ta 1,7 °C) i nepeBULIIIN HOPMY BiANOBIgHO Ha 2,2
ta 1,6 °C. Iouatok III mexamu (21-23.03) xapakrepusyBaBcsi HU3BKHMH
TeMIlepaTypamMu, BOHM OyJn HMX4Yi BiJ KiiMaTH4HOrO nokasnuka (3,1 °C)
Ha 2,5-3,4 °C, minimym 21.03 nopiBaroBaB -7,3 °C. BucoTa cHiroBoro
NOKpUBY cTaHoM Ha 20-23.03 cranosuna 1-3 cMm. IpyHT BHOYI Tpomep3aB
Ha TIHONHY 5—6 CM.

Y 2021 p. Bereramis o3umMux BimHOBWiacs | xBiTHia. g nara
BiImoOBizae cepenHpobaratopiunii. Temmeparypa kBitHa Ha 1,2 °C Oyma
HIDKYOI0 BiJJ CEpeAHbOOAraToOpiyHMX 3HA4YCHb, OMaziB Bumamo 78,2 %
MICSTIHOT HOPMH.

Bereraniftnmii mepiog 2021/2022 pp. xapakTepu3yBaBcCs IOBOI
MIHIIMBAM TiIpOTepMIiYHUM peKUMOM. CepeaHboJ000BI TeMIepaTypu
MOBITPsI B BEPECHI i JKOBTHI OyJIM OJU3bKUMU 10 KIIMATHIHUX MOKA3HHUKIB
(13,1 °C nns BepecHst Ta 8,0 °C — >KOBTHSI) 1 CTAaHOBHWJIM BiamoBigHo 13,3 i
84 °C. Xoua y II gekami >KOBTHsS crmocrepirand Ae(imuT Tera:
CepeIHbO/ICKaHa TemIeparypa aopiBHioBana 6,8 °C 3a Hopmu 8,0 °C.
JlucTonan BUSIBHBCS TEIUIMM 33 METCOPOJOTIYHUMHM ITOKa3HUKAMH: Ha
2,4 °C Bumie 3a cepeanbobararopiunuii mokasuuk (2,4 °C). V 1 mekani
CepeaHbOI000B] TeMIepaTypH NEPEeBUINWIA OIlONOTiYHHA MiHIMyM 1
nopisHIOBanu 6,3 °C.

Bim3HaueHO CyTTe€Be KONMBAHHS KIIBKOCTI OCIHHIX OMAaiB Bij
HopMu. IlepeBaxkHo crioctepiramy ix aedinur, 3a BUHSATKOM BEpPECHS, KOJH
Bunaio 73,2 mm onaais (133 % HopMU), Ta BKpail HepiBHOMIpHHI pO3IIOIiI
moao aekan. 3HauHa cyma (63,4 mm, ab6o 317 % paekagHOi HOPMH)
npunagana va Il gekamy, 1m0 NPHU3BEIO OO MEPE3BOJIOKEHHS IPYHTY 1
3YMOBWJIO BIATEpMIHYBaHHS ONTUMAalbHUX CTPOKIB CiBOM. Y JKOBTHI Ta
JIUCTOMAl CIOCTEpIrajyd 3HAYHy HECTayy OMajiB, BHUIAIO BiIMIOBIIHO
8,0 mm (14,0 % Bin Hopmm) i 29,8 MM (62 % Binm HOopMmHm). OpHak,
HE3BaXKAIOYM Ha TaKi HEBEJMKI JOII, 3amacd HpPOJYKTHBHOI BOJOTH Y
TPYHTI 3aJUIIAINCS TOCTATHIMH.

Iepexin 03UMHX KyJBTYp 1O BHUMYIICHOTO 3MMOBOTO CIOKOIO Yy
2021 p. BimOyBcst 23 nucronana (cepeaHb00araTopiyHa qarta NPUIMHEHHS
Bererarii — 6.11).

Jara mpuxoxy MeTeoposIOriuHOi 3MMHM Maibke 30irmacs 3
KajeHnapHoo. Bona Hacrama 3 rpynmHs, KOIM  CepeaHbOJ000BI
TeMIIepaTypy MoBIiTPsl HAOyJI MiHYCOBHX 3HaueHb. [10ToHI YMOBH IpyIHS
i ciuHa OynM BKpail HecTaOiibHI: 3HAYHI Mepenaay TeMIeparyp, TaIuid —
3aMep3Nuil TPYHT, HAIJIMIIKOBI OMaaud B BHTIISAAL CHITY, MOKpOTO CHIry,
JIOITY, YTBOPEHHS — CXOJ/DKEHHS CHITOBOTO MOKPUBY. Taki MeTeopoJoTivHi
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(hakTOpM YCKIAQHIOIOTH MEPE3NMIBIIO O3MMHUX KyJIbTyp. TemmepaTypHUH
PSXUM TPYIHS B 1IoMy ¥ | mekamu 30kpema BiAMOBiZAB 1X KIIMATHUYHUM
nokaszHukam: -1,8 ta -0,9 °C. Il nexkana Oyna remimoro Ha 2,2 °C (-0,1 °C),
alll —na 1,4 °C (-3,7 °C). MakcumasbHa TeMIeparypa HOBITpsl B Ipy/Hi
nopieaioBana 7,8 °C (2.12), miniMansHa noBitps — -13,6 °C (26.12), Ha
NoBepxHi cHiry — -15,0 °C, Ha rauOuHI 3aysraHHS By3ja KyIIiHHS — He
omyckanacst Hwk4e -5,5 °C. Onazis 3a Micsip Bunaio 87,7 MM 3a HOpMHU
48 MMm.

CepenHpofeKanHi TeMnepaTypu CiuHs Oyiu BUCOKMMHU: y | mekani
1,8 °C, II — -1,8 °C ta III — -2,1 °C 3a HOpMH BigmoBigHo -4,4 °C, -5,2 Ta
-4,3 °C. AMimiitya Mk MaKCHMaJbHOIO Ta MiHIMAJIbHOIO TeMIepaTypaMu
MOBITPs 32 MicAns Oyna myxe Bucokoro: 9,1 °C (1.01) ta -15,6 °C (25.01);
MiHIMaTbHa Ha MOBEpXHi CHIry — -16,0 °C, Ha rimOuHI 3aITaHHSA By3Ja
KymiaHsa — -5,0 °C. MicsyHi onajgy CTaHOBWIIM cyMy 52,3 MM 3a HOpMH
40 mm.

Haiikpamii pe3ynbTaTd HEepe3uMIBII MIISHHUI 03UMOI OJEpXkKaHO 3a
CiBOM B KIiHII ONTUMAJBHOTO CTPOKY. 3a JOIMYCTHMHX CTPOKIB BOHa
MPOXOJMiIa 33/I0BUIbHO, 33 MI3HIX — CIOCTepirajgd HalOUIbIINKA BiICOTOK
3aruomux pociuH (6,4-7,9 %) Ta i3 noHmwKeHow xutre3aarHictio (30,8—
31,6 %) (Tabm. 2).

2. Pe3yabTaTu BiIpolIyBaHHS MPOO POCIAMH MIIEHHI 03HMMOI CTAHOM
Ha 23.02.2022

% >KMBHX POCIHH
Jata - . %
. ®daza i3 100poIO | 13 MOHIKE-
Coprt ciBOw, 3aru0Imx
2021 PO3BHTKY | JKMTTE3/1aT- | HOO KHUTTE-| "/
P- HICTIO 3IaTHICTIO P
B 28.09. |BBCH 21-22 98,3 1,7 —
Cerabera 7510 | BBCH I 87,3 9,1 36
P 20.10 |BBCH 13-14| 628 30,8 6,4
. 28.09 |BBCH21-22 96,2 1,9 1,9
f‘;‘;ﬁ; 510 |BBCH13-14| 833 10,0 6,7
s 20.10 |BBCH 12-13| 60,5 316 7.9
28.09 |BBCH 21-22 88,5 9,9 1,6
Axim 5.10 |BBCH 13-14 83,8 10,0 6,2
20.10 |BBCH 12-13 61,6 31,4 7,0
HIP g5
A 3,0 0,25 0,36
B 3,0 0,25 0,36
AB 5.2 0,43 0,63
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Temno3zabe3nedeHiCTh  POCIMH  O3WMHX  3€pHOBHX Ha  dac
NPUIMHEHHS OCIHHBOT BereTallii 3aiexaia Bij AaTH iX ciBOu.

VY 2020 p. cymMa akTUBHHX Ta €(EKTUBHHUX TeMIeparyp, OJU3bKa 10
ONTUMAJIFHUX 3HaueHb, Oya 3a ciBou 20.09 (tabdm. 3).

3. /InHamMika HAKONMYeHHS] AKTHBHUX Ta e(EeKTHBHHUX TeMIepaTyp
3aJ1eKHO Bi/l CTPOKIB ciBOM NMIEHHMIi 03MMOI 10 NMPUNUHEHHS OCiHHbLOI
Bereranii, °C

Jata Cyma TemmepaTyp
T IPaxyHKY axtuBanx (Bume 5 °C) | edexruBrnx (Bume 10 °C)
JHara ciBou, 2020 p.
20.09 05.10 20.10 20.09 05.10 | 20.10
20.11.2020 606,0 390,5 230,0 301,0 160,5 | 75,0
JHara ciBou, 2021 p.
28.09 05.10 20.10 28.09 05.10 | 20.10
24.11.2021 355,1 284,8 1711 150,1 109,8 | 66,1

Y 2021 p. Bim3HaueHO HEHNOOIp TeMmmeparyp, MOYHHAIOYHN 3 KiHI
ONTUMANBHUX CTPOKiB. 3a ciBOm 28.09 cyma akTHBHHX TeMIIEpaTyp
cranoBmna 355,1 °C, epexrupaux — 150,1 °C. 3MimmeHHs CTpOKiB ciBOM Ha
20.10 3ymMOBWIIO 3MEHIIEHHS IIMX TOKa3HWKIB BiamoBimHo Ha 184,0 i
84,0 °C. Pocnunu muenuni o3umoi y 2021 p. He3aJIeKHO Bijl CTPOKIB CiBOH
BBIMIIUIM B 3UMYy B HEJIOCTaTHHOMY pO3BUTKY (BBCH 11-21). OcHOBHUM
(hakTopoM, IO 3YMOBHB TaKHil CTaH IIEHO3IB, CTaB HEIOOIp AKTHBHHX
temrepatyp y I nexani >koBTHsL.

be3szanepeyHo MOXHa KOHCTAaTyBaTH, IO PIBEHb MPOAYKTHBHOCTI
03MMHX 3€PHOBHX 3aKJIaJIA€ThCS B MEPioJl iX OCIHHBOI Bereraiii i BEJIMKOO
MIpOIO 3aJISKUTPH BiJ mepediry mereopornorignux (akropis. [Tnomi mizHIX
MOCIBIB CIIi] BBaXaTH pPHU3IUKOBAHUMH, 00 MaHOyTHE ILHX KYJIBTYp
BU3HAYAIOTh YMOBH MOJAJIBIIOI IIEPE3UMIBIIL.

Bumnii Bix cepeHb00araTopiuHUX 3HaYEHb TEMIEPATypPHUN PEXXUM
s3umoBoro mepioxy 2020/2021 pp., BIACYTHICTH PI3KMX IepenaiB
TEeMIlepaTyp CHPHWSUIM 30epeXXeHHIO IOCIBIB TMIIEeHUNi o3uMmoi. 3a ciBOu
20.09 BincoTok mepesumiBmi y copty Ecradera MupoHIBCEKa CTaHOBHB y
cepeaubomy — 98,5, JloBipa omecbka — 98,3, Axim — 97,6 %. 3mimieHHs
cTpokiB ciBobm Ha 05.10 i 20.10 3yMOBHIO 3HIKECHHS MOKa3HHKIB
nepe3umiBii copty Ecrtadera mmponiBceka BimmosimHo Ha 0,1 1 1,9 %,
Jogipa oxecbka — Ha 0,3 %, Axim —Ha 1,21 2,2 % (Tabdsm. 5).

Y 2021 p. HaifbineIy KiTbKicTh cTeben Ha pociwHi (4,2—4,5 mT.)
copmysas copt Ecradera mupoHiBchka 3a nepioro cTpoky cisou (20.09),
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3a ciBom 05.10 i 20.10 ix kimpkicTh 3MeHmmnacsa Ha 0,9—1,0 mr. (10 3,3—
3,5 m./pociuni). Y copriB JloBipa omeckka i AXiM 3a 3MIIICHHS CTPOKIB
ciB6u Ha 05.10 1 20.10 kimbKicTh cTeben 3meHmaacs jumie Ha 0,1-0,2 mT.
1 3HaXOAMNIACA B Mexax 3,1-3,5 mr./pociuny.

5. EneMeHTH MPOAYKTHBHOCTI POCIMH NIIEHUII 03UMOI 3aJIe’KHO Bil
COPTY Ta CTPOKIB ciBOM

KinpkicTs pocinna

Ha 1 M2, mmicos
MEepEe3UMIBIIi, IIT.

[epesumisins,

Kinbkicts cTeben
Ha POCIIHHI
(BBCH 26-28).,
LIT.

KinmpkicTb cuH-
XPOHHO PO3BHHE-
HUX KOJIOCKIB Y
kozoci (BBCH
29-30)., wmT.

Bapiantu
VII0ODEeHHS

2021
p.

2022
p.

cep.

2021

cep.
p. P

2021
p.

2022

cep.
p. P

2021|2022

cep.
p. p. P

[EEN

2 3 4

5 7

8 9 10

11 | 12 | 13

Ecradera MupoHiBchKa

(I cTpok ciBOH)

[EEN

427 450 (439

98,6/99,1 98,8

42 (32 |37

18,3 (17,9 18,1

N

433 | 440 | 437

98,4198,2 |98,3

43 [35 39

18,6 |18,2 |18,4

w

422 1460 |441

98,5/100 99,2

45 (38 |41

18,5118,4 |18,4

cep.

427 1450 | 438

98,5199,1 [98,8

43 [35 ]39

18,5 ]18,2 ]18,3

Ecradera muponisceka (Il ctpox ciBOu)

414 [424 [419

98,2|95,1 |196,6

33 (28 |30

18,4 |18,6 |18,5

427 |426 |427

98,5/95,1 196,8

34 (31 32

18,5 (19,2 18,8

WIN |-

422 1435 429

98,6 /98,8 |198,7

35 (32 |33

18,6 [19,8 |19,2

cep.

421 428 |424

98,4196,3 1974

34 (3,0 ]32

18,5 19,2 18,8

Ecradera Mmupon

iBcpka (11 cTpox ciBOm)

405 393 |399

96,4/93,6 95,0

33[25]29

17,7 17,8 |17,7

394 1398 | 396

96,6/93,9 195,2

341 2630

18,4 |18,6 |18,5

WIN |-

387 393 |390

96,8|94,5 95,6

35]26]30

18,5 18,6 |18,5

cep.

395 1394 394

96,6/94,0 195,3

34 126 |30

18,2 |18,3 |18,2

Jogipa oxmecpka (|

CTpOK CiBOH)

455 439 | 447

98,5/98,0 |198,2

34 (25 30

17,5115,0 |16,2

430 441 1436

98,4 /98,0 |198,2

35 (27 |31

17,9 116,0 |16,9

WIN |-

462 438 450

98,1/98,2 198,2

35 (28 |31

17,9 116,1 |17,0

cep.

449 1439 444

98,3198,1 198,2

35 (27 |31

17,8 |15,7 |16,7

Jogipa oxmeceka (11

CTPOK CiBOM)

[ERN

419 1402 411

98,3/93,0 |95,6

34 121 128

17,3 16,7 |17,0

N

459 399 429

98,0/92,8 1954

35 (25 [30

17,8 18,8 |18,3

413 410 412

97,8193,6 95,7

35125 30

17,8 119,0 |18,4
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1 |2 3] 4|56 | 7] 8[9 |10]1]12]13

cep. |430 [403 416 [98,0 (93,1 (955 [3,5 |24 [29 |17,6 [18,2 [17,9

Jlosipa onmeckka (Il cTpok ciBOm)

409 |386 |398 |98,391,41948 ]33 |20 |26 |17,2 15,0 |16,1

412 |381 |397 |98,1 916 194834 |22 |28 |17,7 |16,2 |16,9

w(N [~

404 |381 |393 |97,8 92,0949 |34 |22 |28 |17,7 (16,1 16,9

cep. |408 |382 |395 98,1 91,6 194834 |21 |27 |17,5]15,8 [16,6

AxiM (I cTpok ciBOM)

439 |437 |438 |198,1 975197832 |24 |28 |18,7 |17,3 18,0

432 |450 441 1976|978 197,734 |29 |31 |18,9]18,5 18,7

WIN [~

433 |442 1438 |97,2 (98,2 197,7 13,3 [3,0 | 3,1 |19,0 19,0 |19,0

cep.| 434 |443 438 |97,6 |97,8 |97,7 |33 |28 [3,0 18,9 ]18,3 |18,6

Axim (Il cTpox ciBom)

415 |418 |417 196,8 [92,9 1948 132 |23 | 2,7 |18,6 |17,0 17,8

422 |414 1418 196,5(93,0 194,733 |29 |28 |19,2 17,8 185

WIN |-

426 |415 |421 196,0(935194,7133 |29 |31 |19,1 18,5 18,8

cep.|421 |415 [418 |96,4 |93,1 [94,7 |33 | 2,7 [ 3,0 19,0 17,8 |18,4

Axim (Il cTpok ciBom)

388 1396 [392 [958 192,5(94,1 |31 |21 |26 |18,6 |17,0 17,8

N[

376 1389 |383 [95,4 /92,6 [94,0(3,2 | 2,3 | 2,7 |19,1 |18,0 18,5

3 381 |398 |390 |95,0 93,094,033 |23 |2,8 |19,0]18,2 |18,6

cep.|381 |394 [387 |95,4 (92,7 194,032 |22 |2,7 |18,9 |17,7 [18,3

HIPgs
A 251 22 0,14 0,16 0,11 0,18 0,16 0,19
B 251 22 0,14 0,16 011 0,18 0,16 0,19
C 251 22 0,14 0,16 011 0,18 0,16 0,19
ABC 754 6,61 041 047 034 054 0,48 0,58

3aneHICTh IMePEe3UMIBIIi POCITHH MIICHHIII 03UMO]T BiJl CTPOKIB CiBOU
Bij3HaueHO Takoxk y 2022 p., T BiICOTOK 3HMXKYBaBCS Bijl MEPLIOTO IO
TPeThOro CTPoKy cisOM. Haiibinbua KinbkicT pocnuu Ha 1 M? Gyna 3a
nepioro ¢rpoky cisou (28.09) — y cepeanbomy 443-450 mr. 3mimeHHs
cTpokiB ciB6u Ha 05.10 i 20.10 3yMOBMIIO 3HI)KEHHS IIHOTO TIOKA3HUKA Y
copry Ecradera mupoHiBchka BianoimHo Ha 22 i 56 wr./m?, Jlosipa
onecbka — 361 57, Axim — 28 1 49 mt./M2.

AHanoriyHo 3MiHIOBaJacs KiJIbKiCTh creben Ha pociuHi. 3a ciBOu
05.10 cnocrepiranm i 3MeHIICHHs 3alle)kHO Bij copty Big 0,1 mo 0,5, 3a
ciBou 20.10 — na 0,6—0,9 mr./pociuHi.

BucnoBku. PesynbraT 10CHiPKEHb CBIqUaTh, 10 METEOPOJIOTIUHI
YMOBH BETETAIIHOTO Mepiofy i CTPOKH CiBOM MalOTh 3HAYHWH BIUIMB Ha
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(hopMyBaHHS IICHO3IB MIICHUII 03UMO] Ta IPOXOKEHHS POCIIMHAMH ETAITiB
OpraHoreHesy.

IToromui ymoBM mouaTKy Beretamiinoro mepioxy 2020/2021 pp.
XapaKTepU3yBaJIMCsl JOCTATHHOIO CYMOIO TeMIlepaTyp Ta OMNajiB, [0
CIPHSJIO NPOXOKEHHIO TPOIECiB KyIeHHs 03uMoi nmenuni. Haitbinpnry
KiJIbKicTh cTeOen Ha pociuHi (4,2—4,5 mr.) chopmysaB copt Ecradera
MupoHiBcbka 3a ciBOm 20.09, 3a ciBou 05.10 1 20.10 iX KiIBKICTH
smeHnmiaca Ha 0,9-1,0 mr. (mo 3,3-3,5 mr./pocnuni). ¥ copriB oBipa
omechka i AxiM 3mimeHHS cTpokiB ciBOm Ha 05.10 i 20.10 3ymoBmIO
3MEHIIEHHs KiJIbKocTi cTeden Ha 0,1-0,2 mT.

Temno3abe3nedyeHiCTh  POCIMH  O3MMHX  3E€PHOBHX Ha  4ac
TMPUITUHEHHS OCIHHBOI BereTalii y BereTamiiHoMy mepiomi 2021/2022 pp.
Oyma HemocTtaTtHROW. Pociian mmeHuti o3uMoi y 2021 p. He3aeKHO Bix
CTpOKiB ciBOM BBilILUM B 3uMy B (pa3i cxoxiB — nouatky kyminus (BBCH
11-21).

Iepe3umiBist pociuH BereTamiHoro mepiogy 2021/2022 pp.
cranoBuia 95,0-98,6 %. Haiikpaiiii pe3ysIpTaTH OJepKaHO 3a CIBOM B KiHIII
ONTHMAJIBLHOTO CTPOKY. 3a JOMYyCTUMHX CTPOKIB BOHa IPOXOJHia
3aJJ0BUIBHO, 3a Mi3HIX — CIOCTEpIraii HaHOLIBIIMK BIJCOTOK 3aruOIUX
pocnus (6,4—7,9 %) Ta i3 noHmwkeHow xurre3aatHictio (30,8—31,6 %).
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Vpainu. 2015. Ne 8. C. 158-162.
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Muponiscoruii sicnux. 2019. Bum. 8. C. 73—
90.
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V]IK 632.7:633.1

A. B. ®EJJOPEHKO, O. O. BAXMVT, B. I. BOPUCEHKO, A. ®. YEJIOMBITKO,
KaHANJIATH CTbCHKOTOCIIONAPCHKHX HAYK

M. M. BAHIEHKO, mostoamuii HayKoBHii cliBpodiTHHK

Incruryt 3axucry pocaua HAAH

eyn. Bacunokiscora, 33, m. Kuis, 03022, e-mail: Komanche2017@ukr.net

MKITHUKAU 3EPHOBUX KOJIOCOBUX KYJIBTYP
3 PAAY TBEPJTOKPUJINX

byno mnpoBeneHo BHBYEHHS ()ITOCAaHITApPHOTO CTaHy IIOCIBIB 3€pHOBHX
KOJIOCOBHX KYJIBTYp Ha TepHTOpii YKpaiHH, BU3HAYEHO NOMiHyI0ui BHIM (iTodaris,
MiJIFOTOBJICHO MaTepial MoJ0 O0COONMMUBOCTEH (PiTOCAaHITAPHOTO CTaHY B yMOBax
POKy Ta CKIafeHO JOBrOCTPOKOBHH (pi4HMII) MPOTHO3 PO3BUTKY IIKiJIUBHX
OpraHi3MiB Ha HACTYIIHHH piK Ha OCHOBI BiATIOBIJHOTO aHAJI3y OTPUMAHUX JaHUX.

Tak, 3a ocTaHHI poKM 3MiHa KiIiMaTy B YKpaiHi mposBHIacs dYepes
MIIBULICHHS CEepPeaHbOI piYHOI TemMmepaTrypd Ta 30UIbIIEHHS CyMH €(QEKTHBHHX
Temiieparyp. Biq3HaueHO 3MEHIIECHHs 30HH JOCTaTHHOTO 3BOJIOXKEHHS IPYHTY, ii
Me)ka 3MIIIYETbCsl HA IBHIY. Y CBOIO dYepry Bce Ie NPHU3BOJUTH IO 3MIiHH
TPUBAJIOCTI CE30HIB pPOKY 1, SK HACIIJOK, 3MIHIOIOTBCS XapaKTEePUCTHKU
€KOJIOTIYHUX YMHHUKIB JOBKUUISA Ul KOMaX, [0 MOXeE CIPUATH PO3MHOXEHHIO Ta
MOIIMPEHHIO JesSKUX i1X BHAIB. Tak, Bif3HA4U€HO, M0 B yMOBAax 3MiH KIiMaTy
30UTBLIYETECS YAcTOTA KPU30BHX SBUII Yy POCIMHHUNTBI, $AKI BHKIHKaHI
(iTocaHiTapHOIO AECTa0UTi3aIl€0 arpOeKOCUCTEM, IO MOXKE CYTPOBOIKYBATHCS
TIOSIBOIO HOBHIX T'PYII IIKiTHHUKIB 1 3HAYHAMH BTPaTaMH BPOXKaIo.

IIkiqHUKH 1 XBOPOOH 3arpoXyIOTh CLIBCHKOTOCIOAAPCHKUM KYJIBTYpaM
HPOTIArOM YChOTO Mepiofy iX pPO3BUTKY, BTpaTH Bil HMX LIOPIYHO CTAHOBITH
30-35 %, a HAa OKpPEeMHUX IUIONIAX y MEPiOJ MACOBHX CHAaNaXiB 1X YHCENBHOCTI —
nepeuiytoth 50 % 4YM HaBiTh MPHU3BOJATH 1O MOBHOI 3arubeni mociBiB. Ilix
BIUIMBOM a0lOTWYHMX YMHHHKIB (hiTodarn 3MiHIOIOTH CBiff apean i 30HM LIKiIJH-
BOCTi, TOMYy HaJiifHUH 3aXHCT KyJbTyp HEMOXINBHNA 0€3 MOCTITHOTO MOHITOPHHTY,
YTOYHEHHS iX BHJOBOTO CKJIagy Ta (iTocaHiTapHOTo mporHo3dy. Ekomoriuna Tta
€KOHOMIYHa JOIJIBHICTh 3aCTOCYBAaHHA THX YH IHIIMX 3aCO0IB 3aXHCTY TICHO
3aJI@KUTh HacaMIlepel BiJ CBO€YacHO! iHpopMalii Mpo HAasBHY YHCEIBHICTb,
MOIIUPEHHS IKIJAJIMBUX OPTaHi3MiB Ta CTPOKH 3aCENEHHS] HUMH CiJIbCHKOTOCIIOaap-
CbKHX KYJIBTYp. Y CBOIO 4Yepry Bce Iie MNOTpeOye JOCKOHAIOr0 BH3HAYCHHS
KOMIUIEKCIB JOMIHYIOYMX MIKIJHUKIB Ta BUBYEHHs ocoOnmBocTeil ix Oioyorii i
PO3BUTKY. YIOCKOHAJICHI METOAWYHI IiAXOAM OIHKK ()ITOCaHITapHOTO CTaHy
arpoIeHO3IB, ONEPATHUBHICTh OTPUMAHHS BIAMIOBITHUX JaHUX — JIO3BOJIATH BHPOO-
HHKaM CiJIbCHKOT'OCIIOAPCHKOI MPOAYKIII BYACHO YXBAJIIOBATH DIillleHHS IOJO0
€KOHOMIYHOT TOUTBHOCTI 3aCTOCYBaHHS THX UM 1HIIHX 3aC00IB 3aXUCTY POCIHH.

© denopenko A. B., baxmyt O. O., bopucenko B. I,
Yenombitro A. @., bamerko M. M., 2022
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Iloroani ymoBu 2021 p. He cpUsIM PO3BUTKY XJITIOHHX JKYKiB Ta XJIOHOTO
TypyHa, IX YHCENBHICTh 3alWINanacs BIAHOCHO HH3bKOIO, Ha DPIBHI NOMEpEIHIiX
pokiB. YncenpHICTh XTIOHMX OMIMIOK Ta 37aKOBUX II'SBUIIb TAKOX 3HAXOAMIACS Ha
PiBHI BiIIOBIHUX MOKa3HUKIB 3a IMOMEPEIHI POKH, 1X MIKIIMBICTH 3COLIHIIOTO
0Cepe/IKoBa.

KmiouoBi ciaoBa: 3epHOBI  KOJOCOBI  KyJbTypH, (iTOcaHITapHUH
MOHITOPHHT, JOBIOCTPOKOBHII IPOTHO3, IIKITHUKA 36PHOBHX KOJIOCOBHX KYJIBTYD.

Andrii Fedorenko, Olexandr Bakhmut, Volodymyr Borysenko, Andrii
Chelombitko, Mariia Bashchenko

Institute of plant protection of NAAS

The cereal crops' pests of the Coleoptera species

A study of the phytosanitary state of cereal crops on the territory of Ukraine
was carried out, the dominant species of pests were identified, materials were
prepared regarding the peculiarities of the phytosanitary state in the conditions of the
year, and a long-term (annual) forecast of the development of pests for the next year
was drawn up based on the appropriate analysis of the data obtained.

In recent years, climate change in Ukraine has manifested itself through an
increase in the average annual temperature, and an increase in the sum of effective
temperatures. A decrease in the zone of sufficient soil moisture was noted, its line
shifted to the north. In turn, all this leads to a change in the length of the seasons,
and as a result, changes in the characteristics of environmental factors for insects,
which may contribute to the reproduction and spread of some of their species. Thus,
it is noted that in the conditions of climate change the frequency of crisis phenomena
in crop production, which are caused by phytosanitary destabilization of
agroecosystems increases, which may be accompanied by the emergence of new
groups of pests and significant crop losses.

Pests and diseases threaten crops throughout the period of their
development, losses from them annually amount to 30-35 %, and in some areas,
during mass outbreaks of their number — exceed 50 %, or even lead to complete
death of crops. Because, under the influence of abiotic factors, pests constantly
change the boundaries of their habitat and zones of damage, therefore reliable
protection of crops is impossible without constant monitoring, constant clarification
of the species composition of phytophages, and phytosanitary forecast. Ecological
and economic expediency of use of these or those means of protection closely
depends, first of all, on timely information on the expected number, distribution of
harmful organisms, and terms of settlement of crops by them. In turn, all this
requires a perfect definition of the complexes of dominant pests, and the study of
their biology and development. Improved methodological approaches for assessing
the phytosanitary state of agrocenoses and the promptness of obtaining relevant data
will allow agricultural producers to make timely decisions on the economic
feasibility of using certain plant protection products.

Weather conditions in 2021 did not favor the development of cereal beetles
(Anisoplia and Zabrus tenebrioides Goese.), their number remains relatively low, at
the level of previous years. The number of Phyllotreta vittula Redt., Oulema
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melanopus L., Oulema lichenis Voet. also remains at the level of the corresponding
indicators for previous years, their harmfulness is mostly focal.

Keywords: cereal crops, phytosanitary monitoring, long-term forecast,
pests of cereal crops.

Beryn. PiBenp mkimmmBocTi THX UM iHmMHX BUAIB (Qitodaris
MOCTIHHO 3MiHIO€ThCs. Tak, craH iX momyJssimid B IEBHI Mepiogy MOKHA
OXapaKkTepu3yBaTH SIK JEHPECHBHHI, ane B IHIII — BIJ3HAYAETHCS pi3Ke
3poctaHHs yucenbHOCTI [1, 6]. Jleski BHOM IIKiJHUKIB TOBHICTIO
BTPAyaroTh CBOIO aKTYyaJbHICTb, MPOTE iM Ha 3MiHY 3 sBISArOTHCS iHII [30,
32, 33]. Jocutk yacTo Taki pi3ki 301IbIIEHHS YHCEIbHOCTI (iTodaris, Tak
3BaHI «cHajaxu», BCe IIe 3aIMIIAIOTHCS AUl arpapiiB CTHXIMHUM JHXOM 1
BaXkKO rmependauyBani [34-37]. 3a3HaueHi BHIE KOJWBAHHS YHCEIBFHOCTI Y
MOMyJIAIIsAX PI3HUX BHUIIB TBapWH, a OCOOIMBO — KOMax, HacamIiepen
3YMOBIICHI BIUTMBOM AaHTPOIMIYHUX Ta EKOJIOTIYHWX UYWHHHUKIB pPi3HOI
MPUPOAH, Cepel SKUX TOTOMHI i KIIMAaTHYHI 3MiHH 3alfMarOTh HE OCTAHHE
Micre [5, 12, 21-23].

AHati3 TUHAMIKH arpOMETEOPONIOTIYHAX ITOKa3HUKIB CBIAYUTH, IO
3a OCTaHHI POKH 3MIHHM KIIiMaTy B YKpaiHi NPOSBUIIUCS Yepe3 MiJBUIICHHS
CepelIHbOT PpIYHOI Temmeparypu Ta 30UIbIICHHS CYyMH e(QEKTHBHHX
temnepatyp [4, 5, 11, 13, 16]. CuiroBuil MOKpHUB, SIKHH 3’SBISIETHCS B
JMCTONA] 1 JIOKUTh 0 Oepe3Hsi, — HUHI BEJHMKa PIAKICTh, 3UMH CTald
OUTBII TEIIUMH 1 MAJOCHDKHUMH, 3arajibHa TPUBATICTh 3UMOBOTO MEPIOAY
3MEHIIMIIAacS Maike Ha MiCsIIb, a CI9HEBI 1 JIIOTHEBI JOIIi — 3apa3 3BUUaiiHe
sBuIe. BiMHOBICHHS BECHSHUX IPOIECIB BiIOYBa€ThCS, SK IPABHIIO, HA
2-3 TwKHI paHime, i, K HACNIiJOK, BiJ3Ha4eHO 30umbmmeHHS Ha 7-10 1mi0
TPHUBAJIOCTI MEpiofy aKTUBHOI BereTamii pociwH. Y XapakKTepi pPO3IOALTY
OMajiB  CIIOCTEPIra€TbCs  TEHACHHIA 1O  30UIBIICHHS  KUIBKOCTI
MaroeeKTUBHUX TPUBAIHX JIOIIIB (3JIMB), KOJIH MiCSIYHA HOPMa BHIIAJIAE 32
1-2 mobu [27, 29]. Takox Bim3HAYEHO 3MEHINCHHS 30HH JOCTATHHOTO
3BOJIOKEHHS IPYHTY, 1 11 MeXa IiJHIMAeThCsl BCe BHINE Ha miBHIU [5, 16,
21-23].

VY cBOIO Yepry Bce Iie MPU3BOAUTH J0 3MiH €KOJOTITHOTO ONTUMYMY
pi3HuX BHAIB WKiAHUKIB [3, 4]. Tak, 3MiHM KIIiMaTy BIUIMBAIOTH HA 3MiHH
apeany 6aratrox (itodariB Ta 30H ix mkigmusocti [11, 25, 33, 34, 37]. Sk
NPUKJIAJ TOMY, HA CbOTOJIHI OLTBIIICTD MEPEBAXXKHO CTETIOBUX BHUJIIB CTAIOThH
3BUYHMMH 1 B HempuTaMaHHUX Ui HuX Jlicoctemy Ta HaBiTh Ha [lomicci [3,
10, 12-14]. BiazHayeHO HOIIMPEHHS 30H IX CEKOJOTMIYHUX ONTHMYMIB Ha
HIiBHIY, a y JIESKUX BUIIB (JIyCKOKPHJII) — TIOCTYIOBE 30UIbIIEHHS KiJIbKOCTI
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reHepaitiii (y 3B’s3Ky i3 TIOMOBKEHHSIM ce30Hy Bereramii) [24, 26, 28, 31,
36].

Marepiamm i meroan. [IpoBeneHo aHani3 (hiTOCAHITAPHOTO CTaHY
3ePHOBHX KOJIOCOBHX KYJNBTYp B YKpaiHi, IUIOL] MOIIMPEHHS IIKiTHHUKIB,
JUHAMIKH iX 4YHCENbHOCTI, (peHomorii Ta craHy MOMyJsuid B KOHTEKCTI
npupoHo-kiiMatnuHux 30H (Crermy, Jlicocreny i [Tomices).

OOnikM  IUKIJHUKIB ~ TPOBOMWIM 33  3araJlbHOIPUHHATHMU
METOIMKAMH. X YMCENbHICTh Ha MOJSAX BM3HAYAIM NLISXOM MiJPaxyHKY
exzeMmipiB Ha 1,0 merp kBaapaTHHii (€K3. Ha KB. M) YH METOAOM
E€HTOMOJIOTIYHOTO KOCiHHA (ek3. Ha 100 momaxiB cayka), MO0 JUIHHOK
XIIOHUX JXYKIB Ta XJIIOHOTO TypyHa — METOJOM IIOIIaPOBHX IPYHTOBHX
PO3KOIIOK (€K3. Ha KB. M).

Jis cBoedacHOi OmWiHKH (DITOCAHITAPHOTO CTaHY KYJNBTYp Ta HOTO
JUHAMIYHUX 3MIH BHKOPUCTOBYB&JIHM: pe3yibTaTH (iTocaHiTapHOTO
MOHITOPUHTY TIOCIBiB 3€pHOBUX KOJOCOBHX KYJBTYp, SKHHA IIPOBEIN
6e3nocepenHbo criBpoOiTHUKY Jabopartopii npornosy I3P HAAH; norouni
3BITM HAYKOBHX CITIBPOOITHHKIB IHIIMX Jabopartopiii [HcTuTyTy 3axucry
pociua HAAH 3 Micib BiAps/KeHb, ¢ HPOBOIIN TOJIBOBI JOCIIIH;
MaTepialid MOJCKAJHUX 3BIiTiB OOJIACHMX CTaHINA 3aXUCTy POCIHMH Ta
MYHKTIB CHTHAJI3amil i MporHo3y, ski HamaBama JlepkaBHa iHCHCKIIiS
3aXUCTy POCIHH; iH(QOPMAII0 BiJ PETiOHANBHUX AEpP>KaBHUX IOCIHITHUX
craHmii Ta iHcTuTyTiB HAAH.

Pe3yabraTu Ta oGroBopenHs. XJioui skyku (ky3bka (Anisoplia
austriaca H.), kpacyn (Anisoplia segetum H.), ocepenxoso xpecroHoceun
(Anisoplia agricola P.)).

KonuBaHHS 4YMCENBHOCTI LMX IIKIAHUKIB TPAIUUIACS TOTSATOM
YChOTO TEpioAy PO3BUTKY CIIBCBKOIO TOCHOAApCTBA, a Ha TEpUTOPIl
VYkpainu noOpe Bigomi Bxke 3 apyroi nonoBuHU XIX Ta MHUHYJIOro CTOpIY.
Bripo1oBxk 0CTaHHIX POKIB 3aCENEHICTh MOJIB XJIIOHMMHU KYKaMH BiTHOCHO
Hu3bKa. Ueprosuii cmaa 4uceabHOCTI posmouascs 3 2012 p. i TpuBae a0
HUHIIIHBOTO Yacy. [IpuunHamu cuTyanii, o cKianacs, € He JIMIIE TTIOT0/IHi
YMOBH, a i aHTPOIIYHAN YHHHUK. SIK BiTOMO, caMUIl XJIIOHHUX JKYKIiB IJIs
BIIKTaJJaHHS S€Ib BiIIAIOTh IMEpeBary IoOCiBaM IyKPOBUX OYpSKiB
(mpocarmHa KynbTypa 3 100pe NpPOrpiTHM 1 PO3MYHIEHHMM IPYHTOM Y
MIKPSAIAX), TUIOII SIKHX OCTAHHIMH POKaMHU B YKpaiHi iCTOTHO 3MEHIIICHO
[2, 7, 18-20].

Y 2021 p. NOMiHAaHTHUM BHJOM Yy BCiX OONACTAX, SK 3aBXKIH,
3aUIIABCS JKYK Ky3bKa, CTAaHOBISAYM B IPOIIEHTHOMY CIIiBBiTHOIICHH]
4acTKy B Mexkax 60—100 % Bix ycix iHIINX TpejcTaBHUKIB poxy Anisoplia.
Kyx xpacyH, xoda i 3aiiMaB apyre MicIe Hicisd Ky3bKH, IPOTe (aKTHIHO
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CTAaHOBHMB HE3HAYHy YacTKy. MakCHMalbHHI HOTO MPOIEHT CIIOCTEpirain
Ha Binanuuuni Ta [TonraBumHi (BigmosigHo 19 Ta 20 %).

3a mepion 3umu 2020-2021 pp. 3aranpHHi cepeiHiil NMOKa3HUK
3aruOeni JTMYMHOK Ha Tepuropii YkpaiHu He mepeBuinyBaB 7,9 %, 1o Ha
1,3 % Oinplue HiX MONEPETHBOTO POKY. Y OUIBIIOCTI BUNAIKIB OCHOBHOIO
NPUYUHOIO CTalu XBOpoOw, 1 jmme B JHinmponeTpoBchkiii Ta BiHHMIBKIH
obnactsix — abiotmuHi Qakropu. HaitGinemmit npoueHt 3arnberni mix yac
3UMiBJI Big3zHaueHo B 30Hi Jlicoctemy — 14,2 %, 10 3HAYHO TIEPEBHIIYBAJIO
3HA4YCHHS BiIMOBiMHUX Mmoka3HUKIB y Cremy Ta Ha [lomicci (BixmoBimHO 5,5
i1 4 %). Skmo X mpoaHamizyBaTH Oe3MOCepenHbO 3a OONACTAMH, TO
TOPIBHSIHO BUCOKHH TMOKAa3HWK CMEPTHOCTI IUX KOMaX, K i TOpiK, OyJo
3adikcoBaHo Ha TepHomimpmmHI, a Takoxk y Yepkacbkiil i BiHHMIBKiH
obmactax (18-19 %).

Buxin iMaro xyiOHHX JKYKiB Ta 3aCEJICHHS HUMH TIOJIiB Ha OLIBIIOCTI
TepUTOpiil OyJIo BiA3HAYEHO, K 1 B ONEPEIHHOMY POILIi, 3 KIHLS TPaBHS —
Ha MOYaTKy YEpBHSI.

VY (}azi M0JIOYHO-BOCKOBOI CTUIIIOCTI 3€pHa IMaro XJOHHUX JKYKIiB Y
MeKax CBOro apealty Ha TepuTopii YkpaiHu B cepeqHpomy 3acenunu 37,7 %
obcrexxenux mwom. Tak, Oe3nocepenubo B Crely 3aceleHICTh CTAaHOBHJIA
23,1 % 3 BiTHOCHO BUCOKHMH 3HAUYCHHSIMH IIhOTO TIOKa3HUKA B 3aMOPi3bKii,
Jlyrancekiii 1 JIHinponeTpoBChKii obmactsax (BigmosinHo 33; 44,7 1 45 %);
y Jlicoctemy — 68,4 %, 30KpeMa BHCOKY 3aceleHICTh BiJ3HAYCHO Y
XmenpHunpkift (94 %), Cymcekiit (78 %), Kwuiscpkiit (77 %) Ta
[onragcekiii (76 %) obnactsix, a MakcuManbHy — y Xapkicbkiid (100 %).
Ha ITomicci »x 0yso 3aceneno 21,5 % o,

CepenHsi YMCENBHICTh IMaro Ha TepUTOpil Hamoi KpaiHuW y Ieid
nepion cranoBmiaa 0,5 ek3. Ha KB. M, II[0 aHAJIOTIYHO MOMEPEIHBOMY POKY.
[Toka3HUK MakCUMaJbHUX 3HaYECHb YUCEIBHOCTI B OCEpe/IKax MaB HE3HAYHY
TEHJIEHIIIO 10 CIIaJaHHs, CTAHOBJIAYM 2,5 €K3. Ha KB. M, 3aMiCTh 2,6 €K3. Ha
KB. M, 110 Oyno Bim3HadeHo y 2020 p. SIKII0 X pO3MIAAaTH CUTYAIIIIO
Oe3mocepenHBO B perioHax, To BiiTKy 2021 p. y 30Hi Cremy crocrepiraiu
TEHJCHIII0 10 3pOCTaHHSA 4YHCeNbHOCTI. Tak, 11 cepemHill MOKa3HUK
craHoBuB 0,7 €K3. Ha KB. M, a MAKCUMaJIBbHUHA B ocepeaKax 30UIbIINBCS —
3,4 ex3. Ha kB. M. (B 2020 p. — BignoBigHo 0,6 i 2,6 ek3. Ha KB. M). Y
Jlicocrerny, HaBNaky, BiA3HAYEHO AESKWI CHaj, CepelHs YHCENIBHICTh —
0,5 ex3. Ha KB. M, a MaKCHMaJIbHa B ocepenkax — 2,5 ex3. Ha kB. M (y 2020 p.
— Bigmosigao 0,6 i 3,1 ex3. Ha kB. M). Ha IloJicci » moka3HHK cepenHbol
YUCEJILHOCTI 3aJIMIIMBCS Ha PiBHI monepeausoro poky (0,3 ex3. Ha KB. M), a
MaKCHUMaJbHOI B Oocepeakax — jaemo 3Hu3uBcA (1,5 ex3. Ha KB. M 3aMicTh
1,8 ex3. Ha kB. M y 2020 p.). BigHocHo Bucoky (5,0 ek3. Ha KB. M) LIUIbHICT
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TOMyJIAMi] INKiTHUKA TOPIBHAHO JO pEIITH TEepUTOpid BiA3HAYCHO B
ocepenkax XepcoHchkol Ta [lonTaBcbkoi oOnacTel, a MaKCHMalbHY — Ha
JlyranmuHi (8,0 ex3. Ha KB. M).

3a 1aHMMHU OCIHHIX IPYHTOBUX PO3KOIIOK, JIMUMHKH XJIIOHUX KYKIB
BUSIBJICHO TOBCIOJIHO B MEXax CBOTO TpaauuiiHoro apeainy. IlopiBHsHO 3
MHUHYJIHM POKOM JIeI0 30UIBIINBCS MPOLEHT 3arajbHOi 3aCeICHOCTI HUMH
ot (Ha 1,6 %), cranoBistun 20,2 %, MOKa3HHUKH iX 3arajibHOI CEpeIHBOT
gncenbHOCTI (Ha 0,1 €K3.) Ta MaKCHMaNbHOI YHCENBFHOCTI B ocepenkax (Ha
0,3 ex3.), cranoBisun y 2021 p. Bigmosigao 0,6 1 2,2 eK3. Ha KB. M.

Haiibinpime 3aceleHHS MIKITHUKOM TepuTOpii OyJo Bim3HAYeHO B
Jlicoctemry — 22,9 %; y Creny Ta Ha [lomicci — BigmoBigao 16,1 1 21,5 %
wiont. 1{omo cepeaHpOi YMCENBHOCTI 3MMYIOUOTO 3amacy WX KOMax: y
Creny — 0,5 ex3. Ha kB. M, y Jlicocteny — 0,7 ex3. Ha kB. M, Ha [lomicci —
0,5 ex3. Ha KB. M. 3a JIETAIBHOrO PO3IJISAY OUIBIIY LIUIBHICTH MOIMYJISIIT
(1,0 ex3. Ha kB. M) Bim3HaueHo y Yepkachkiit oomacTi. [llogo MakcuManbHOT
YHUCENbHOCTI B OCEpe[Kax, HalWBUIE 3HAYCHHS LbOTO TOKa3HHKa, 5K 1
MONepeTHbOr0 poKy, 3adikcoBano Ha CymmumHi — 8,0 ex3. Ha kB. M. Y
cepeHbOMY Ha TepuTopii YKpainu nepeBakanu auauHku [ poxy — 51,1 %.

HesBaxkaroun Ha Te, [0 YHCENBHICTL IIKITHHKA TOCHUTH HHU3bKA 1
BXKC INOCTHUH pIK IOCHINB ICTOTHO HE 3MIHIOETBCA, CIiJl 00OB’SI3KOBO
BPaxOBYBAaTH IOTOTHI YMOBH 3UMOBoOTO Iiepioay 2021-2022 pp. Ax Bigomo,
came IMpoMep3aHHs IPYHTY Ha TiubuHy mo 1,0 M i Oimpmie — omwH i3
OCHOBHHX (DaKkTOpiB, 110 KOHTPOJIIOE MIKIUIUBICTh XTiOHUX XyKiB [7, 8].
IIpore wporopiuHoi 3WMH HH3BKI W KPUTHYHI UIS IBOTO (Qitodara
TeMmIepaTypy 30iraiucst 3 JOCTAaTHIM NOKPHUBOM CHIry Ha moisix. Otxe,
BpPaxOBYIOUM CKa3aHe BHINE, HE BapTO BUKIIOYATH HMOBIPHICTb
0CEepeIKOBOro 30UIbIIEHHST YUCENBbHOCTI XJIOHMX KyKiB. Pusuk icHye
HacaMmIiepe]] y Tpaauminuux s dirodara odnactsax Cremy Tta Jlicocremny, i
0cobmMBO — 0Oe3mocepeHbO HA MMOJAX, M€ 3a OCIHHIX 00CTEXEeHb
nepepaxkanu  JmuMHKM Il poky. BupimanbHuM — KpuTepiem  1ie
3aJIMIIATUMETHCS TIepiojl TPaBHA — YEpPBHs. AJKE NMOMIpPHO Teria JOII0Ba
moroga B meit wac 3 I'TK 0,6-1,0 — mpyruit micias 3WMU BHUpIMIaTbHHUN
(baxTOp, 110 BU3HAYAE ClIaaxy 4uceabHOCTI [6, 7, 8]. 3a KUIbKOCTI XYKiB
Bume EITHI (3,04,0 ex3. Ha KB. M) y HIepio MOJIOYHO-BOCKOBOI CTHIJIOCTI
3€pPHOBHX CIIii TIPOBOJUTH KpaioBi abo cyninbHi oOpoOku IoiiB, 110
OJTHOYACHO 3aXMCTATH IOCIBH 1 BiJ psily iHIIMX cymyTHIX ¢itodaris [1, 7,
8].

XnioHuit TypyH (Kyxkenuusi) mana (3Buuaitma) (Zabrus
tenebrioides Goese.) po3BuBayacs Ta MIKOAMIA OUIBIIO MIpOIO Ha MOJISAX
03UMUX 3€PHOBUX KYJBTYp, PO3MIIICHUX TICJIS KOJOCOBUX TOIMEPEIHHUKIB,
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Maibke B ycix obmactsax Crery, JlicocTemny, BKIIO9alO9H 3aXilHI perioHH, a
TaKOX Bke TpajuiiiHo B 30Hi [omices — wa Bonumni [2, 15, 19, 20, 26].
OcraHHi II’ITh POKIB NOCYIIIMBA IOTOJa JIMIHS — BEPECHs CTpUMYyBasa
aKTHBHICTB 1IbOTO (hiTo(ara, IpoTe MOTOJHI YMOBH MHHYJIOTO POKY (Teria
3uma 2019-2020 pp., AOCTaTHE 3BOJIOKEHHS TIPYHTy Ta HEBHCOKI
TEeMITEpaTypH B JIMITHI) JIEIIO CIPHSIN HOTO PO3BUTKY.

VY 2021 p., 32 JaHUMHU OCIHHBOTO BHOIPKOBOTO OOCTEXEHHS Ha BCIiX
MOJISIX CiBO3MIHHM, XJIIOHUM TypyHOM Oymo 3aceneno 16,3 % murom, mo Ha
1,6 % Oimpme, Hix y 2020 p., a cepenHs HOro YHCENBHICTh CTAaHOBHIIA
0,6 ex3. Ha KB. M, III0 HE BiAPI3HAETHCS B/l CUTYyalii y MOIepeTHHOMY POTIi.

Y Cremy HaiOIMBIINH BIACOTOK 3aCENCHHUX IUIONI TPAIHUIiHHO
Bim3HaueHo Ha moinsix Kiposorpaacekoi (28 %), Omecekoi (24 %) Ta
MuxomnaiBebkoi (22 %) oGmacteil, mpoTe cepeaHsl YHCENbHICTh JMIYUHOK
cranoBmia 0,5-0,8 ex3. Ha kB. M, m0 He mepepuinyBano EIIII ta icToTHO
HE BIAPI3HSIIOCS BiJ] PELITH TEPUTOPIN Li€T 30HH.

VY Jlicocteny MakcuMaJbHHU BiICOTOK 3aceneHux mionl (36 %)
BiZI3HAYEHO, SK 1 MHHYJIOrO pOKy, Ha XMenbHH44YHMHI. [loka3sHUKH
YHCENbHOCTI LIKIJHUKA CYTTEBO HE PI3HWIUCS B 00JNACTAX, JIUIIE Oymydu
Jemo BUIIMMU y XMeJbHUIBKIH Ta XapkiBcbkidd (Bimmosimno 0,9 Ta
10ex3. Ha KB. M), a Ha pCIITI TEPHUTOPil KOIMBAIOYUCH Yy MeXKax
0,5-0,7 ex3. Ha KB. M.

Ha Ilomicci momo 3aceieHuX IDIONI — TPAAHMMIHHO Bigpi3HSIACS
BonmacbKa 001acTh, 1€, SIK 1 MUHYJIOTO POKY, 3aceneHo 40 %.

3aceeHICTh TONIB 3 O3MMHUHOK Imif ypoxkaih 2022 p. cTaHOBIIA
22 %, mo nurre Ha 0,2 % OunbIe Bil MUHYJIOPIYHUX MOKa3HUKIB., CepemHs
JK YHCENIbHICTh IIKiJHUKA He3HaYHOI Miporo (Ha 0,1 ex3.) mepeBuIlyBaia
BIAIMOBITHUI MMOKAa3HUK MONEPEAHBOTO POKY, cTaHOBIsUM 0,6 €K3. Ha KB. M
(2020 p. — 0,5 ex3. Ha kB. M), Oyayuu HaiiOLnbmIONO0 Ha [lomicei — 0,7 ex3. Ha
KB. M, a B 30Hax Creny Ta Jlicocreny cranoBmsiun BignosinHo 0,5 1 0,6 ex3.
Ha KB. M. SIKIIO % PO3TJISTHYTH O€3M0CepeIHbO 3a 00IACTSIMH, TO HAWOLIbIII
3HAYCHHS [HOTO TOKAa3HHWKA CIIOCTEpiraid y XMenbHHUIbKii, KuiBchkiit
(1,0 ex3. Ha kB. M) Ta JIbBiBChKiH (0,9 €k3. Ha KB. M), Ha PEIITI K TEPUTOPIii
YHUCENIbHICTh KoMBayacs B Mexax 0,2—0,8 ex3. Ha KB. M.

Sk Bxke OyJO 3a3HAYECHO BHWIIE, CHCKOTHI TOTOJHI YMOBH KIiHIIS
YepBHA — II0YaTKy CEpIHs JIeNl0 CTPUMYIOTh DO3BHTOK TYpYyHiB. 3a
pesyibraramMu OCiHHIX 00mikiB y 2021 p., HOKa3HUK iX cepeaHboi
YUCEJILHOCTI TPOJOBKYE 3alUIIATHACA B MeXaxX Jiama3oHy BiAMOBITHUX
HU3BKUX 3HA4YEHb 3a nomepeani poku. [Ipote He ciix 3a0yBaTi mpo moroaHi
ymoBu 3umMu 2021-2022 pp., fKi Big3HAYalIHMCAd TOCTAaTHBHOIO KIUIBKICTIO
CHITOBOTO TOKPHWBY Ha TOJSX, IO 3MOXE€ 30iMbIIUTH TMEBHUN MPOIECHT
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BIDKMBAHHS JNMYWHOK. [HmmMu Baromumu ¢akropamu y 2022 p. MOXYTh
crati cnpustiauBui g mkigHuka ['TK BecHsiHO-nmiTHROTO mepiomy Ta
HEJIOTPUMAaHHs NPaBUJIbHOI arpoTEeXHIKH HaBecHi. Bce 1e Moske npusBecTn
JIO TIOSIBU OCEPEJIKIB 13 MIJBHUILIEHOI YWCEJIBHICTIO. 3arpo3a Bij XiiOHOT
Ky Kenuii HMOBIpHa HacamIepes] y 30Hi 11 «3Ha4HOI IIKOJ», Ha O3UMHUHI,
10 BHCISIHA ICJISl 36pHOBUX MOMNEPETHMKIB, Ha 3HMKEHHX penbedax, Ha
MicIsIX BTpaT 3epHa Micis 30upaHHs, NOOIM3Y CKUPT 3 COJIOMOIO, KyIu
TypYyH MIrpyBaB 3 MOJIiB mpopocioi maganuti. [IpoBigHy pons y 60poTsbi 3
XITIOHOIO JKYXKEJMICI0 BIIIrparoTh arpoTeXHIUHI 3axonu, a came: ciBOa
O3UMHHHU y IOIyCTHMO IIi3HI CTPOKH, HAYKOBO OOIpYHTOBaHa CiBO3MiHa,
30MpaHHS BPOXKal0 B ONTUMAIBHO PAHHI Ta CTUCII CTPOKH, JyIIECHHS CTEPHI
Ta paHHSA OpaHKa, aPKe CBOEYACHHH OOpPOOITOK TIPYHTY TAKOX 3HIDKYE
HarpoMa/DKeHHs IKinHuKa. [Torpeba B XiMiTHOMY 3aXWCTi BUHHKATAME 3a
Henonoporosoi uncenbHocTi ¢itodara (EINI nmonax 3,0-4,0 nuunHKN Ha
kB. M) [15-17].

Moo xmioHmMx Oaimok, 3a manumu 2021 p., Ha MONAX 3€PHOBUX
KosocoBux mnepeBaxkana cmyracta (Phyllotreta vittula Redt.), mkomsun
3/1e0LIBIIOT0 OCEPEeIKOBO HAa PIBHI MHUHYJOPIYHUX IOKa3HUKIB. Tak, y
Oinmpiocti obnacted irodarom Oyio 3aceneHo B cepemHboMy S5-31 %,
MmakcumanabHo  70-100 % oOcTexeHMX  IUION[ IIIEHHII  O3MMOI
(MukonaiBceka, Bimaumpka, JHinmponerpoBchka, KuiBcpka, [lonraBchka,
Cymcbka, XapkiBchka, XMeTbHHIbKA 00acTi) 3a gncenpHOCTi 0,3-5,0 ex3.
Ha kB. M. [lomkomxkeno 1-15 % pociuH, mepeBaxxHO B CIAaOKOMy Ta
CepeHbOMY CTYIICHI.

VYV mociBax SYMEHIO O3MMOrO0 B Ce€pelHbOMY 3aceneHo 6-50 %,
MakcumainbHO 80—100 % oOcTexeHux mwioll, momkomkeHo 1—-15 % pociua
(y cnabkoMy Ta cepenHbOMY CTyMeHi) 3a uncensHocTi 0,2—6,0 ex3. Ha KB. M
(AuinpomerpoBcrka, Onecbka, MukonaiBchka, Binamipka Ta KwuiBchka
obnacTi).

[Momo spux 3epHOBHX, Yy cepenHboMmy 3acenero 10-53 %,
makcumanbHO 100 % obcrexenux miom (JHinponerpoBcbka, 3amopisbka,
KuiBcpka, Binnnneka, [TonraBchka, XapkiBcbka, XMenbHHUIBKA, CyMchKa
o0acri), momkomkeHo 1-21 % pociun 3a yncenpHOCTI 0,3—8,0 €K3. Ha KB.
M. [HTEHCHBHICTB ITOUIKOKEHD TIOCIBIB MEpeBaXKHO OyIia ciadKoro.

3amnac mikigHUKa, mo 3uMyBas (2021-2022 pp.), OyB Jeo MEHIIUM
3a MUHYJIOPiUHI TIOKa3HUKH, CTAHOBJITYM B cepeqHbomy 0,2-3,5 ek3. Ha KB.
M, MakcuMasibHO — 4,0—6,0 ek3. Ha kB. M (JIyrancbka, XMenbHHIIbKA 00I1.).
IIpore 3a oNTHMalbHMX IOTOAHMX YMOB BeCHSHOTO mepioxy 2022 p.
IIIKOM WMOBiIpHE OCepeaKoBe 30UIBIIEHHS YMCEIBbHOCTI XTIOHMX OIMIOK.
Tak, 3aXuCHiI 3aX0AM TPOTH HHUX OyAyTh JOIUIPHAMH 3a HAasgBHOCTI iX
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HAJITOPOTOBOI YHCENBHOCTI, 31e0UIBIIOT0 Yy KPaHOBHX CMyrax IIOJIB, I
TaKOX OyAyTh 30CEpe/KEHI ¥ 1HIN BUIU IIKITHUKIB 3€PHOBHX KOJOCOBHX
KyJaeTyp [1, 6, 9, 26].

3nakoBi m’sBuni (yepBonorpyna (Oulema melanopus L.) i cuns
(Oulema lichenis Voet.)). HaBecni 2021 p. y mepiof 3acefeHHs MIKiTHAKOM
MOCIBIB 3€PHOBUX KOJIOCOBHX Ha HOr0 pPO3BUTOK HETaTHBHO BIUTHMHYIIH
norosHi yMoBH (pi3Ki KOJMBaHHS JICHHUX Ta HIYHMX TeMIeparyp, IO
pizuoi inrencusrocti) [19, 20]. Ha momsx mmenwumi o3umoi y ¢asi ii
KyIIiHHS T’ sBUIB Oyio BigzHadeHo Ha 0,2—45 % ob0cTe)keHUX IO, J1e 3a
gucenpHOCTI 0,1-1,0 ex3. Ha kB. M momkomkeHo 0,3-3 % pociauH Yy
cmabkoMy crymeHi. Y (a3i BUXOXy pOCIHMH y TPYOKYy 3aCEleHICTh ILION]
3pocina, B cepenHboMy craHoBisiun 0,9-33 %, a makcumansHO — 58—84 %
(Biganneka, KwuiBceka, IlonraBchka, XapkiBchka Ta XMeENbHHUIbKA
obmacti). 3a uucenpHocti 0,1-6,0 ex3. Ha poci. momkomkeHo 1-7 %
pOCIMH y c1abKoMy CTyIEHi. Y TMepioji KOJOCIHHS CepeqHs YHCEIbHICTh
¢itodara cranopmna 0,3-6,0 ex3. Ha poci., MmakcuManbHo — 17,0 ek3. Ha
pocia. (3amopizbka 00:1.). Ilomkomkeno 1-9 % pocmun, Makc. 17 %
(3amopizpka 0011.). CTymiHb MOUIKOIKCHHS TEPEBAXXHO OYB CIaOKuM.
3aceneno 4-65 % oOcTexeHUX IUIOLL, a IMOoJeKy 1 B ocepenkax KuiBcbkoi
Ta XapkiBchKkoi oomacteit — 97-100 %.

[MociBu nmennmi spoi Oyno 3aceyneHo I’ IBUISIMU B CEPETHHOMY 10
60 %, a MmakcumanbHO B ocepenkax — 10 100 % (XmenpHuIBKa, JIBBIBChKA
ta KuiBcpka obmacti), me 3a umcenpHOCTI 1,0-12,0 ek3. Ha KB. M Yy
ciabkoMy cTyneHi nmomkopkeHo 0,4—15 % pocnua.

Ha mociBax S4YMEHIO 4YHCENBHICTh I'sBUIb Yy (a3l KymiiHH
cranoBmia Bix 0,1 mo 4,0 ex3. Ha poci., nomkokeno 0,2—4 % pociuH y
ClmabkoMy CTymeHi. Y CepeaHhOMYy 3aceleHiCTh MNociBiB — g0 40 %,
MakcumanbHo (62,5-100 %) — B ocepeakax XMeIbHHUIIBKOI, 3aropi3bKoi,
Kuiscbkoi Ta IlonTaBecbkoi o6acTei.

VY nepiogu BHXOIy POCIHH y TPYOKYy Ta KOJIOCIHHS Ha OLIBIIOCTI
tepuropii Ykpainu Oyno 3acemeHo 1,5-34 % obcrexxeHux miom. Y
Binaumpkiit, Bonurckkiit, HimponeTpoBebkii, XXuromupcerkiit, CyMchKiit
ta YepHiBenpkid 00nacTsIX neil mnokasHUK OyB y Mexax 50-70 %, a
MaKCHMaJlbHE 3acelieHHs Big3HauyeHo B ocepeakax [lonraBchkoi,
XMenbHUIBKOT, 3amopi3pkoi, KuiBcbkoi Ta XapkiBCbKOi obOiacted —
88-100 %. CepenHsi YMCENpHICTh MIKITHWKA y [EH Tepio] KOJIUBajacs B
mexax 0,5-6,37 ex3. Ha pocia., mnomkomkeHo g0 10 % pocnuH.
MaxkcumanbHy YHCENBHICTh BiI3HAYEHO B OcepenKax 3amopizbkoi 00macTi —
10,0 ex3. Ha pocn., ae momkomkeHo 24-33 % pociuH, MEepeBaXHO B
CITabKOMYy CTyTIEH.
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3a maHUMH OCiHHIX OOCTE)XEHB, YHCENBHICTh I SBHIb Y MICIIIX IX
3UMIBIII 3aJMIIaiacs B MEXaxX BIiJIIOBIIHMX 3HA4€Hb MUHYJOPIYHUX
nokaszHukiB — 0,2-2,0 ex3. Ha kB. M. Ane y 2022 p. 3a cOpUsTIMBOI A
¢iTodara moMipHO BOJIOTOl ¥ TEMIOl MOTOAM y BECHSHO-JITHIM mepiof
IIIKOM WMOBIpHE 3acelieHHS J>KyKaMH TNOCIBIB O3MMHHH Ta 3a OLIbII
BUCOKOI HMOBIPHOCTI — SIpuX 3epHOBUX (y (ha3u KyIIiHHS — BUX1J Y TPYOKY)
[1, 9,6, 26].

BucHoBkH. AHami3 IWHAMIKH arpoMeTEeOpOJIOTIYHMX MOKA3HHUKIB
JTO3BOJIMB MIIHTH BHCHOBKY, IIO 32 OCTaHHI POKH 3MiHa KIiMaTy B YKpaiHi
NpOSBUIIACST Yepe3 IMiJBUINCHHSA CEPeAHBOI pIYHOI TeMmepaTtypu Ta
30UIBIIEHHSA CyMH €(DeKTHBHUX TeMIepaTyp. BinzHaueHO 3MEHIIEHHS 30HU
JOCTaTHHOTO 3BOJIOKCHHS IPYHTY, 11 MeXa 3MIIIyeThcs Ha MiBHIY.
BinHOBNICHHS BECHSHUX IPOIIECIB BiIOYBAETHCSA, K MPABIIO, HA 2—3 TIDKHI
paHile, Bi3Ha4YeHO 301JbILEHHSI TPUBAJIOCTI IEPiofy aKTHBHOI BereTaril
pociun Ha 7-10 ni6. SIk HacnioOK, L€ MPU3BOAUTH O 3MiH €KOJIOTIYHOTO
ONTHUMYMY JUISl JISSIKMX BMIIB ULIKIJUIMBUX OpPraHi3MiB, PO3LIMPEHHS iX
apeajiB y MIBHIYHOMY HAmpsMi Ta MOCTYIMOBOTO 301UIBIICHHS KiIBKOCTI
reHepariil y 3B’3Ky i3 I0JIOB)KEHHSM CE30HY BereTarii.

Came TOMY HaQ/3BHYaiHO aKTyaJbHHM 3JIMIIAETHCS BOJIOJIHHS
ICTHHHOIO  iH(OpMaIliefo IIOJ0 BHIOBOTO CKJIANy MIKIAHWKIB, iX
YHCEJNFHOCTI Ta MNOIIMPEHHSA, a TAKOXX INPOTHO3 PO3BHTKY. OmnepaTuBHE
JMOBeINeHHs 1€l  iHpopmamii 1m0 pi3HUX  KaTeropii BUPOOHUKIB
CUIBCBKOTOCIIONAPCHKOT  MPOXMYKIii  JTO3BOJUTH  BYACHO  BH3HAYATH
JOLTBHICTh 3aCTOCYBaHHS ONTHUMAalbHOI KOMOIHAIii 3axomiB i 3aco0iB
3aXHCTY POCIIHUH.

[Moroani ymoBu 2021 p. He CHpHSIM PO3BUTKY XJIOHUX JKYKIB Ta
XJIIOHOTO TYpYyHa, 1X YHCENbHICTh 3aJIMIIATIACS BiTHOCHO HU3bKOIO, Ha PiBHI
nonepeaHix pokiB. UucenpHICTh XTIOHUX OJIIIOK Ta 3JaKOBHX I SIBUIlb
TaKOX 3HAXOZMJIACS Ha PIBHI BIINOBIJIHUX MMOKA3HUKIB 3a IOIEPE/HI POKH,
3arpo3a Biji HUX HMOBIpHa JIMIIIE TTOIEKY/IH B OCepeIKaX.
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BIIVIMB CUCTEM YJIOBPEHHS HA ®OPMYBAHHSA
MNPOAYKTUBHOCTI 3EPHOBOBOBUX KYJIBTYP
Y KOPOTKOPOTAIIMHUX CIBO3MIHAX

JlocmipkeHO BpOXKAWHICTD 1 SIKICHI NOKA3HMKH 3€pHa TOpOXy, coi Ta
BOJHO-(QI3NYHMI 1 TMOXHMBHHMH CTaH IPYHTY MiA IX IOCIBAMH y pI3HHX BHAAX
CIBO3MIH 3a IHTEHCHUBHOI W QJbTEpPHATHBHOI CHCTEM YIOOpeHHs. MakcHManbHy
BpOXKaitHicTh 3epHa ropoxy (2,51-2,64 t/ra) i coi (2,13-2,25 1/ra) oTpuMaHo B
YMOBaX BHKOPHCTaHHS Oe3MmocepefHpo Mmiag Topox i coro NisP4sKas 1 3aoproBanHs
oIuH pa3 3a poranito 40 T/ra THOIO, IO MEPEBUIIIIIO MOKA3HUKHA KOHTPOJIO Ha
29,0-29,2 i 35,2-36,4 %. Buuyy BpokaiiHiCTb (GOpPMYBaiM DPOCIMHH TOPOXY Y
3epHOBIH CiBO3MiHI i3 50-BiICOTKOBMM HacHUYCHHSM 3€PHOBHMH KOJOCOBUMH. Y
CiBO3MiHI, HacH4eHiit 75 % KOJOCOBHX, YpOXKalHICTh ropoxy Oylia HIDKYOK Ha
0,13 1/ra. Kpamum momnepeqHukoM s coi OyB SUMiHb SpHM, IICHIA SIKOTO Ha
HeyZI00peHoMy BapiaHTi chopMyBaBcs Bpoxail Ha 3,5 % BHIIUIA, HIX Mics TPEYKH i
Ha 4,3-5,3 % mpu 3acToCyBaHHI OpraHO-MiHEpaIbHUX CHCTEM YHOOpeHHs. Y 3epHi
ropoxy 1 coi HaiiBumy macy 1000 3eper (3a kympTypamu 237-244 Tta 172,5—
176,3 1), Hatypy 3epHa (779—789 r/m), BMicT Oinka (18,86-19,70 i 37,7-38,6 %) Ta
xupy (19,0-19,7 %) opmepxano Ha BapiaHTi michmaamii rHoro (40 T1/ra) i
0e3mocepeIHbOr0 BHECEHHS MiJ KyJbTypu 100puB y HopMi NasPssKas. 3epHo
HIDKYOI SIKOCTi OZiepKajiy Ha KOHTpouli (6e3 1oOpuB). 3anexHo BiJ MONEpeaHuKa i
BUJly CIBO3MIHHM BiJJCOTKOBMI BMICT 0iJKa B 3epHi ropoxy Ta coi ctaHoBuB 18,48—
18,53 ta 35,7-36,1 % i xxupy — 18,0-18,7 %.

3amacu MPOAYKTHBHOI BOJIOTH B OPHOMY IHapi IPYHTY Ha ITEpioJ CXOiB
3epHO0000BHUX KYJIBTYp OyJH TOCTATHIMH UL POCTY 1 pO3BHUTY POCIMH Ta 3aJIEKHO
BiJl CTPYKTYPH CiBO3MIHH 1 IONEPETHUKIB CTAHOBIIIH: ITiJ] TOPOXOM — 26,5-28,0 MM,
coero — 30,4-31,8 mm. Li moka3HUKH 3pocTand i3 TIHOWHOIO BiIOOPY 3pasKiB i B
nrapi 2040 cm craHoBui: mig ropoxom — 31,4-33,2 mm, coero — 36,0-37,8 Mm.
CucremMn ynoOpeHHs 3a0e3nedyBajyd BHIIWI pPiBEHb HarpoMapKeHHs BOJIOTH.
[TopiBHSHO [0 KOHTPOJIO Ha BapiaHTax aJbTEPHATHBHOI CHCTEMH YAOOPEHHS
3HA4YEHHS BOJIOTOCTI IPyHTY Oyino Buiue Ha 1,8-2,4 %, inTencuBHoi — Ha 6,0—6,4 %
mig ropoxom Ta Ha 3,0-3,8 16,5-7,0 % mix coero. 3 IPOXOKEHHSM TTOAATBIIAX

© Illep6a M. M., Kaumap O. I1., [ly6uripka A. O.,
Baspunosnu O. B., Tapasceka O. B., 2022
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(a3 Bererarlii 3Ha4E€HHs BOJOTOCTI IPYHTY 3MIHIOBAIHCS 3aJCKHO BiI BHIATaHHS
OmajiB, IHTCHCUBHOCTI 11 BUKOPHCTaHHsS KyJIbTypaMH CIBO3MIH Ta Pi3HUX PIiBHIB
yRAoOpeHHs.

linpHicTs OymOBM IPYHTY I 3epHOOOOOBHMH KYJIBTYpaMH CiBO3MiH
30UTbIIyBaacsl MPOTATOM IX Bereramii i HaifHIK4or0 Oysla B modaTkoBi (hasu
po3BHTKY. 30KpeMa Ha mepion cxonaiB y mapi 0—10 cm mig ropoxom ii 3HaueHHS
3MiHIOBanucs B Mexax Big 1,10 no 1,18 r/cm3, B ropusonTi 10-20 Ta 20-30 cM —
Bimmosigao 1,19-1,28 ta 1,26-1,37 r/cM®, mim mociBaMu coi — BiNOBiZHO 3a
ropusontamu: 1,12-1,17, 1,17-1,22, 1,21-1,26 r/cm®. 3acTocyBaHHs iHTEHCHBHOI
(THil + MiHEepabHI T0OpHUBA) 1 aJIBTEPHATUBHOI (3eJIeHa Maca MICIISHKHUBHOI PeIbKH
onmiifHoi + mNoOiYyHa MPOAYKIS MONepenHHKa + MiHepalbHi IOOpHBa) CHUCTEM
YAOOpEHHS CTPUMYBAJIO MPOIIEC YINUIBHEHHS 1 3abe3meuyBayio y mapi rpyHty 0—
10 cMm Hwx4i Ha 3,4-1,7 % 3HaueHHS 00’ €MHOI MacH TICIIS SIYMEHIO Sporo i Ha 2,6—
1,74 % micns rpevkH MOPIBHSIHO 10 KOHTPOITO 0€3 YI0OpCeHHS.

[MoxuBHUI pexxuM IPYHTY y HOCIBaX TOpOXy Ta coi 3aliekaB Bif CHCTEM
yIoOpeHHs, BUAYy CIBO3MIH Ta IonepenHrka. HailBuimuii ymicT JIy)KHOTIIpOIIi3HOTO
a30Ty K y mociBax ropoxy, tak i coi (11,97-12,08 ta 11,64-11,75 mr/100 r
IpyHTY), pyxomoro ¢ochopy (12,97-13,13 Ta 12,71-12,86 mr/100 r rpyHTty) W
oominnoro kamro (11,57-11,67 ta 11,45-11,63 mr/100 r rpyHTy) B OpHOMY Imapi
OyB y ¢a3i cxomiB Ha BapiaHTi BukopucTaHHi 40 T/ra THOIO y CiBO3MIHI i
0e3mocepeITHEOr0 BHECEHHS MiJ Il KyJBTypH MiHEpalbHOTO yJOOpEeHHS y J03i
Na5P4sKas,

KnrodoBi cioBa: ciBO3MiHHM, NONEPEIHUKH, YNOOPEHHS, TOpOX, COs,
YpPOXaiHICTb, OJbOBA BOJIOTiCTh, TPOLYKTHBHA BOJIOTICTh, IIIBHICTh IPYHTY.

Mariia Shcherba, Oksana Kachmar, Anhelina Dubytska, Oksana
Vavrynovych, Oksana Taravska

Institute of Agriculture of Carpathian Region of NAAS

Influence of fertilization systems on productivity formation of grains
and legumes in short-rotation cultivations

The yield and quality indicators of a pea, soybean grain, and water-
physical and nutritional condition of the soil under these crops in different types of
crop rotations under intensive and alternative fertilizer systems were studied. The
maximum yield of pea grain 2.51-2.64 t/ha and soybean 2.13-2.25 t/ha was
obtained under conditions of direct N4sRasKas use for peas and soybeans and
plowing once per rotation of 40 t/ha of manure, which exceeded control indicators
by 29.0-29.2 and 35.2-36.4 %. Higher yields were formed by pea plants in grain
crop rotation with 50 percent saturation of grain ears. In the crop rotation, saturated
with 75 % of ears, pea yield was lower by 0.13 t/ha. The best precursor for soybeans
was spring barley, after which the unfertilized variant yielded 3.5 % higher than
after buckwheat and 4.3-5.3 % when using organo-mineral fertilizer systems. Peas
and soybeans have the highest weight of 1000 grains (237-244 g and 172.5—
176.3 g), grain nature (779-789 g/l), protein content (18.86-19.70 and 37.7-38.6 %)
and fat (19.0-19.7 %) were obtained on the variant of manure aftereffect (40 t/ha)
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and direct application of fertilizers to crops in the norm NassP4sKass. Grain of lower
quality was obtained under control (without fertilizers). Depending on the
predecessor and the type of crop rotation, the percentage of protein in peas and
soybeans was 18.48-18.53 and 35.7-36.1 %, fat — 18.0-18.7 %.

The reserves of productive moisture in the arable layer of the soil for the
period of germination of legumes were sufficient for the growth and development of
plants and depending on the structure of crop rotation and predecessors were: under
peas — 26.5-28.0 mm, soybeans — 30.4-31.8 mm. These indicators increased with
the depth of sampling and in the layer of 2040 cm were: under peas — 31.4—
33.2 mm, soybeans — 36.0-37.8 mm. Fertilizer systems provided a higher level of
moisture accumulation. Compared to the control on the options with alternative
fertilization system, the value of soil moisture was higher by 1.8-2.4 %, intensive —
by 6.0-6.4 % under peas, and by 3.0-3.8 % and 6.5-7.0 % under soybeans. With the
passage of subsequent phases of vegetation, the values of soil moisture changed
depending on precipitation, the intensity of its use by crops, and different levels of
fertilizer.

The density of soil structure under legumes of crop rotations increased
during their growing season and was lowest in the initial stages of development. In
particular, for the period of germination layers 0-10 cm under the pea, its values
varied from 1.10 to 1.18 g/cm?, in the horizon 10-20 cm and 20-30, respectively,
1.19-1.28 g/cm® and 1.26-1.37 g/cm®. Under soybean crops, respectively, by
horizons: 1.12-1.17, 1.17-1.22, 1.21-1.26 g/cm?®. The use of intensive (manure +
mineral fertilizers) and alternative (green mass of post-harvest radish oil + by-
products of the predecessor + mineral fertilizers) fertilizer systems restrained the
compaction process and provided the soil layer 0-10 cm lower by 3.4-1.7 % of the
soil mass after spring barley and by 2.6-1.74 % after buckwheat in comparison with
the control without fertilizer.

The nutrient regime of the soil in pea and soybean crops depended on the
fertilizer systems, the type of crop rotation, and the predecessor. The highest content
of alkaline hydrolysis nitrogen in both pea and soybean crops (11.97-12.08 and
11.64-11.75 mg/100 g of soil), mobile phosphorus (12.97-13.13 and 12.71-
12.86 mg/100 g of soil) and exchangeable potassium (11.57-11.67 and 11.45-
11.63 mg/100 g of soil) in the arable layer were in the germination phase on the
option of using 40 t/ha of manure in crop rotation and direct application under these
cultures of mineral fertilizers in a dose of N4sR4sKas.

Keywords: crop rotations, precursors, fertilizers, peas, soybeans, yield,
field moisture, productive humidity, soil density.

Beryn. BucokoToBapHe — ClIBCBKOTOCHOAAPCHKE  BHPOOHUIITBO
HEMO>JIMBE 0e3 HasBHOCTI HAyKOBO OOIPYHTOBAHUX CIBO3MiH, CYBOpPOTO
peraaMeHTOBaHOTO KOMILIEKCY TEXHOJIOT1H i oprasizariiiHo-
TOCIOJAPCHKUX 3aXOJiB, SIKi BiJIOBIJAIOTh BUPOOHUYIN crerianmizarii
roCIo/IapcTBa i MpUHHATIHM cucTeMi 3eMmiiepoOCTBa.
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3abe3medyroud  ONTUMANbHY CTPYKTypy HOCIBHHX  IDIOMI,
CHIBBITHOIICHHS, PO3MILIEHHS 1 4YepryBaHHI KyJbTYp, CIiBO3MIHHK
CTBODIOIOTh HAlKpamli yYMOBHM JJisi OTPHMAaHHS BHCOKMX YpOXaiB 3
OJTHOYACHUM ITiIBUIIIEHHSIM POJFOUOCTI IPYHTY.

PesynpraTamMu HayKOBHX JOCIHIJKEHB 1 MPAKTHUKOIO JIOBEJCHO, IO
0e33MiHHAa KyJbTypa pIi3KO 3HMWKYE BPOXKAHHICTh, pOJIIOYICTH IPYHTY,
HOTipIIy€e HOro (hiTocaHITApHUI CTaH 1 MOCIBIB MOPIBHIHO 3 CIBO3MIHHOIO.
CrabinpHiCTh 3eMIIepoOCTBa HA Cy4acHOMY eTari BHPOOHHUIITBA HOTpeOye
e(eKTHBHHUX pillleHh 3 BIATBOPEHHS POMIOYOCTI IPYHTIB, 30epeKeHHS iX
MPOAYKTHBHOTO IIOTCHIIANY Ta BIPOBAKEHHS TEXHOJOTIH, SKi 3HaTHI
3a0e3MeunTH CTalll 3acay BUPOIILYBAHHS CUIIbCHKOTOCHOAAPCHKUX KYJIBTYD.
Cucrema yHnoOpeHHS Ta CTIPYKTypa CiBO3MIH € HalieeKTUBHIIMMUA
TEXHOJIOTIYHUMH 3aX0J[aMH y TOCSITHEHHI ITOCTaBJICHOI METH.

B ocraHHi IeCATUIITTS BHACIIJIOK 3aHeNaay rajy3i TBapUHHUITBA
CTPYKTypa arpapHOro BHPOOHHIITBA 3a3Hajia ICTOTHHUX 3MiH. ArpapHa
rajgy3b PO3BHBAETHCS NIEPEBAXKHO 32 PaXyHOK POCIMHHUIITBA, SIKE TIOTEPIIAE
Bil HAJMIpHO BY3bKOi CIHeMiami3amii, Ja¢ BIJICYTHE BHPOIIYBaHHI
OaraTopiyHMX OOOOBHX TpaB, a OCHOBHI aKICHTH 3pOOJICHO Ha II’STH
HaWnpuOyTKOBILIKMX KyJIBTYpax, Cepe]] SKUX MIISHUI 03UMa, KyKypyA3a Ha
3epHO, COsl, COHAIIHMK Ta pinak [1, 4, 9, 19].

B ymoBax nedinury THOrO cTabimizamii OpraHiYHOI pEYOBUHH Y
TPYHTI MOJKHA JIOCATTH, IIOE€IHABIIM 3acCTOCYBaHHA Ha JOOpWBO BCi€l
moOIYHOT TPOAYKLii Ta ONTHMANbHUX J03 MiHEpalbHUX JOOpUB 1
ONTHMI3yBaBIIM CTPYKTYpPY CIBO3MIHM BBEAEGHHAM J0 1I CcKIaxy
3epHO0000BHX, a Kpaie 0000BHX TPaB’SIHUX KYJIBTYP.

BuBueHHi0  mpoOneMH  BITBOPEHHS  POIIOYOCTI  IPYHTIB,
parioHai3aiii CTPYKTypy MOCIBHUX IUIOII, BIPOBAHKCHHIO TPAAMIIIAHIX
Ta aJbTEPHATUBHHUX CHUCTEM YJOOpPEHHS y CiBO3MiHAaX KOPOTKOi Ta JOBroi
poTaliii NpHUCBAYEHO JOCHiKeHHsS ykpaiHcbkux BueHux II. 1. boiika,
I'. M. T'ocnionapenka, A. C. 3apumnsika, B. B. Isaninu, T. B. Koni6abuyk,
B. M. TomsoBoro, I. [I. Ilpumaka, 5. II. Ige#t, O. A. Lljoxka Ta iH.
3epHOO000BI KyNBTYpH TMOpsA 13 3a0e3MeYeHHSM IIHHUMH Xap4OBHMHU
NPOJYKTaMH 1 KOpMaMu MaroTh BHpillaJibHEe 3Ha4YeHHS y (iTomesnioparii,
¢iTocaHiTapHIiH OYMCTHI IPYHTY, a TaKOXX Yy 3HIDKEHHI 3aTpar Yy
pociuHHULTBI  [59]. BaxnuBuM JDKEpenoM 3pOCTaHHsS BHPOOHUIITBA
KOHKYPEHTOCIIPOMOJKHOT TpPOAYKIii pPOCIMHHMITBA B CHUCTEMI CTaJOTO
3emJIepoOCTBa € 301TbIICHAS TUTOMOI Macu 0000BHX KyJbTyp Y CTPYKTYpi
MOCIBHUX TUION] Yepe3 iXHIO 3JaTHICTh A0 cuMOioTHYHOI dikcamii a3oty [2,
3]. BBeneHHsS y HAyKOBO OOTPYHTOBaHI CiBO3MiHHM 3€pHOOO0OBHUX KYJBTYP
MOJKE CIIyTyBaTH Ba)XJIMBUM (akTOpoM iHTeHCHUikarii 3emmepobcTBa, 1o
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3a0e3medye palioHaIbHE BUKOPUCTAHHS OiOJOTIYHOTO 1 MiHEpalbHOTO
a30Ty, CKOPOYCHHS CHEPro3aTpar i MOJIMIICHHS eKOJOTiYHOro craHy [12,
26].

BupomryBanns 0000BuX y ciBO3MiHI 3a0e3nedye 3pOCTaHHS
BpPOXKAl0 IHIIMX KYJBTYp 1 3HAYyHO MOJIMIIyE HOTO SKICTh, MOCHIIIOE
OioJIOoTiuHI TpoIECH B I'PYHTI BHACHTIJOK CHPUSATIMBOTO XIMIYHOTO CKJIamy
KOPEHEBUX Ta MiCISHKHUBHUX PEIITOK.

OTxe, BBemeHHS OO CKIAAy CiBO3MIHH OOOOBHX KYJIBTYD,
3aCTOCYBaHHA OpraHo-MiHepanbHOL CHUCTEMHU yanoOpeHHs €
HaleheKTUBHIIIMMH YHHHUKAMHU (OPMYBAaHHS CHPUSATIABOTO IS POCTY 1
PO3BUTKY POCINH TOXXUBHOTO PEXHUMY IPYHTY.

Martepiamn i wmeroau. IlomboBi HOCHIIKEHHS BUKOHAHO Y
JIOBTOTPHUBAJIOMY IBO(AKTOPHOMY CTaIliOHApHOMY nociimi [HCTHTYTY
cimeebkoro rocmonaperBa Kapnarcekoro periony HAAH 3 BuBYeHHsS
PI3HOPOTALIMHUX CIBO3MIH 13 HACHUEHHSM iX 36pHOBHMH KyJIbTypamH BiJ
50 mo 100 %. I'pyHT HOCTimHOI MiNAHKM — CIpUH JICOBHH TOBEPXHEBO
OrJIeEHUH 3 BMicTOM rymycy B opHomy (0-20 cm) mapi 1,60-1,71 %,
aerkorigpoinizaoro asoty — 9,2-9,9, pyxomoro docdopy Ta 0OMIHHOTO
kaunito — Bignosigno 10,8-11,13 1 9,3-9,5 mr/100 r rpyHTYy, CyMH BOUpHHX
ocHOB — 4,4-5,0 mr-exe/100 T rpyHTYy. Peakmis rpyHTOBOTO pO34HHY KHCTA:
pHkcl — 4,70-4,84, rimpomiTHaHa KHCTIOTHICTD — 2,26 Mr-eks/100 r rpyHTY.

KimpkicTs mocmimkyBaHuX ¢akTopiB — 2. JiISHKH NEepIIoro
MOPSIKY — KOPOTKOPOTAITiifHI CiBO3MIHH, JPyroro — ymoOpeHHs. 3araibHa
IUIOIA TUISHKH 3a CiBOSMIHHUM (DaKTOpOM CTaHOBHUTH 972 Mm% (72 M X
13,5 M), 3a ynob6pennsm: 3aransaa — 96 M2 (12 M x 8 M), obnikosa — 60 M?
(10m x 6 ™). PosmimeHHs BapiaHTiB 1 MOBTOPEHH CHCTEMAaTHUHE.
BxomKkeHHs KyJIbTYp Y CiBO3MiHY 3A1HCHIOBAJIM OJHOYACHO BCIMa MOJISMH.
[oBropuicTh TpupazoBa. Cxema Jociigy BKIOYana JABI CHCTEMHU
yIOOpeHHs: IHTEHCHBHY (BHKOPHCTaHHS Ha TeKTap CIBO3MIHHOI IUIONII Y
YOTHPHIUIBHUX ciBo3MiHax 10 T rHOI0 i MiHepaibHHUX JOOpPHB Ha piBHI
N51,2.65,2P56,2.68,7K65,2.58,7, y H’}ITI/IHiJ'ILHI/IX — & T THOWO W N59P77K77) i
IBTEPHATHBHY (OJJHOPa30BE 320PIOBAHHS 33 POTALII0 3€IEHOT0 YAO0OPEHHS
(pempka oumiifHA), COJNIOMH TONEpeqHUKA W Na31.481P143.468Kas3468 ¥
qoTUpUNUIBHUX 1 NagsPsgsKags y 1M’ sITUMINBHMX ciBO3MiHAX). 3a KOHTPOJb
B3STO BapiaHT, 1ie 100pUB HE BHOCHIIH.

Jdnst  3a0e3nedeHHs pOCIMH TOpPOXYy Ta COi MOXHBHHUMH
eleMeHTaMu J00pHBa BHOCHIM B OCHOBHE YHOOpeHHS Ta TpH CiBOI.
®docdopni i kamiiHi go0puBa y Burisiai cynepdocdary (P.0s — 18 %) i
kamito xynopucroro (K:O — 60 %) BHocwimM TmmiJi OCHOBHHH 00pOOITOK
rpyHTy. HaBecHi mpoBoamim mepenrnociBHUN 0OpOoOITOK TIpyHTY, SKHN
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nepeabadaB KyITbTHBALiI0O Ha TIHOMHY 6—8 CM 3 TNPHKOYYBaHHIM ISt
3a0e3MeuyeHHs ONTHUMalbHUX YyMOB CiBOM Ha 3amaHy TimbOuny. Ilin
MEPEANOCIBHY KYJIbTHBAII0 BHOCHIN a30THI OOpHUBa y BHUIJIAII aMiaqHOT
cemitpu (N — 34,0 %).

OO6’exTOM mociikKeHHsT OyJIM MOCIBU TOPOXY, SIKI BUPOILYBAIH y
JIBOX 3EPHOBHX YOTHPHIIUIBHMX 1 €O — y JBOX 3€pHO-IPOCAITHUX
I’ SITUIUIBHUX CiBO3MiHAaX. besmocepenHpo mia 3epHOO000BI KyJIbTYpH 3a
iHTeHCMBHOI ~ cucTteMu  ymoOpeHHS  3actocoByBamm  NasPasKss, 3a
anprepHaTHBHOT — N22 5P22 5K22 5 + 3a0proBaHHs coOMU momepeTHUKA.

Binbip rpyHTOBMX mTpoO Ta MATOTOBKY IX HOO aHawi3iB
spiticaroBamm 3rigHo 3 JICTY 4287:2004 ta JCTY ISO 11464-2001 y
muHaMini 3 mapi 0-20, 2040 cM. VY BigiOpaHuX 3pa3kax BU3HAYAIHA BMICT
nerkorigpomnizHoro azory 3a JACTY 7863:2015, pyxomoro ¢ocdopy Ta
obminnoro kamiro — 3a JICTY 4405:2005.

IlineHicts OymoBu BusHavamu 3a JICTY 1SO 11508:2005.
[TonboBy BOJIOTICTH IPYHTY aHaji3yBaJld TEPMOCTaTHO-BaroBUM METOJOM
srinzno 3 JICTY ISO 11465:2001, 3amacu mNpOXYKTUBHOI BOJOTH —
PO3paxyHKOBUM METOJIOM.

Bwmicr Oinka BusHauanu 3a JJCTY 4117:2007, macy 1000 3epen —
3a ICTY ISO 520:2015, Hatypy 3epHa — 3a TOCT 10840-64.

VYpokaliHICTb TOPOXY 1 cOT BU3HAYANIN Y CTaHi TEXHIYHOI CTHTIIOCTI
METOZOM CYLLTBHOTO 30MpaHHs 3 OOJIKOBUX IUISHOK 3 IEpepaxyHKOM Ha
CTaH/IapTHY BOJIOTICTB Ta YUCTOTY KOKHOTO BapiaHTa.

Pe3ynbraTi 1OCTIKEHD y3aralbHIOBAIN METOJOM JHCIEPCIHHOTO
aHa;izy 13 3acCTOCYBaHHSAM MporpaMm MaremaTudHoi o00poOku Excel,
Statistica 10.0.

PesyabTaT Ta 06roBopeHHs. PocnmHM ropoxy i coi, MOYMHAIOYH
BiJl IPOPOCTaHHs HACIHHS Ta BIPOJOBX OCHOBHHX €TalliB OpraHoreHesy,
noTpPeOyIOTh ONTUMAJILHOTO CITIBBITHOIICHHS BOJIOTH, TEIUIA 1 €JIEMEHTIB
JKUBJICHHSI.

Bonora — oxHa 3 HaWBaXJIMBIIINX CKJIAJOBUX IPYHTY, NMOTpiOHA
pociIHMHAM Il HOPMAJBHOTO Hepediry MpoIeciB KUTTEMSUIBHOCTI. SKicTh
MiAIrOTOBKH I'PYHTY, PIBHOMIPHICTh 3arOpTaHHs HaCiHHSI, OSIBA CXOIB, PICT
1 PO3BUTOK POCIIMH 3aJI€XKaTh HE TUIBKU BIJ CTYIEHS YIIUIbHEHHS IPYHTY,
ale ¥ Big KUIBKOCTI Bojornm B HbOMy. KpiM TOro, Boma € BasKIMBUM
CTPYKTYPHHUM €JIEMEHTOM pPOCIIMH, BOHa MOXXE YTPUMYBAaTH BEJIHKY
KUTBKICTh TeIlIa, 10, OE3yMOBHO, € OCHOBOIO ii TEPMOPETYJIIOIYOTO
BruiMBy. HarpomamkenHss @ epeKTMBHE  BHKOPUCTAHHS  BOJIOTH
aTMOC(EepHUX OMaIiB € OJHMM 3 BAXKIMBUX YWHHHKIB (DOPMYBaHHS 1
MiJBUIICHHS BPOXKaWHOCTI CUTBCHKOTOCHOJIAPCHKUX KYJBTYP, SIKA € Cepel
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BOXIMBUX HEKOHTPOJIHOBAaHUX abiOTHYHHX (aKTOpiB, MO0 OOMEXye
NPOIYKTUBHICTh. JlediuT BOJOrM B IPYHTI BIIPOJOBXK IEpiofy Bereraii
MOJBOBHX KYJBTYp, OKpPIM HETaTHBHOTO BIUIMBY Ha JAWHAMIKY POCTOBHX
MPOLECIB, MPHU3BOAUTH 1 10 3HWKEHHS €(DEKTUBHOCTI OKPEMHX EJICMEHTIB
TEXHOJIOTIT BHpOILYBaHHS, 30KpeMa Aii MiHEpalbHUX JOOpHB, CHUCTEMH
3aXMCTy MOociBiB 1 iHmMX [18, 32]. 3aranbHuUil CTaH BOAHOTO PEXUMY IPYHTY
B CIBO3MIiHI 3aJIC)KUTh BiJl CHIBBITHOIICHHS KYyJIbTYp, PI3HUX IIOJ0
BPOXAWHOCTI, TPUBAJIOCTI  BETETAIifHOTO Tepiogy, HEOTHAKOBOTO
BUKOPHCTAHHS BOJOTH 3 IPYHTY, MacH 1 ITTMOMHU NPOHUKAHHS KOPEHEBOi
CHUCTEMH, PpIBHA MIHEpaTbHOTO JKMBJICHHS, 3arajJbHOi  KiIBKOCTI
aTMOC(epHHUX OmamiB Ta iX pO3MOAUTY BIOPOJOBXK  Bereraii,
TEMIIEPaTypHOTO PEKHMY.

Topox mociBuuit (Pisum sativum L.) mo Bomord BUMOTJIHBHA,
MOYMHAIOYM 3 MPOPOCTaHHA: HACIHHSA OyOHsBi€ NP MOTJIMHAHHI BOIM JIO
115 % BnacHOi cyxoil Macu. Y HMOCYIUIMBI POKH BPOXKAHHICTH TOPOXY Pi3KO
3HUXKY€EThCS — OOMaaaloTh KBITKH, 3MEHILYETHCS O3EpPHEHICTh 000iB, Maca
1000 nacinun. Ilig yac BereTauii pOCIMH 3amacu BOJIOTHM B OPHOMY Iuapi
TPYHTY MalOTh CTAaHOBUTHU He MeHIIe 15 mm [15, 22, 31].

VY Hammx IOCHIPKEHHSX ropoxX copTy OMIOT BHPOIIYBaIH MiCIs
MIONepeTHUKA OBEC Y IBOX YOTHPHITUIBHUX 36PHOBHUX CIBO3MiHaX 3 HA00OpPOM
KyJIbTyp: TOPOX — IIIEHMI O3MMa — MIICHUI O3MMa — OBEC 1 TOpOX —
NIICHUIT 03MMa — KyKypyZJ3a Ha 3epHO — oBec. OTpuMaHi pe3ysbTaTh
HAIIUX JOCII/DKCHb CBiAYaTh, IO 3allaCH BOJIOTH OYJIHM JOCTATHIMH IS
pociuH ropoxy. Ha uac mosiBu cXofiB y cepeJHbOMY 3a POKH JOCIHIIKEHb
Bonu y mapi 0-20 cM craHoBmin: moskoBoi 14,8-15,5 % ta 26,5-28,0 MM
MPOJAYKTHBHOT 3 BHIIMM 3HAYEHHSIM BOJIOTOCTI Y CIBO3MiHI, HACHYCHIN
75 % 3epHOBUX KOJOCOBHX KyJIbTYp Ha BapiaHti 0Oe3 ymoOpenns. Lli
MOKA3HUKH 3POCTAIH i3 MIMOMHOIO BigOopy 3paskiB i B mapi 2040 cm
cranoBmwu 16,—-17,0 % ta 31,4-33,2 MM (tabn. 1). Cuctemu ynoOpeHHs
3a0e3nevyBaiy BUIIMNA PIBEHb BOJIOTOHATPOMaKEHHS. Y BEPXHbOMY Iapi
IPYHTY Ha BapiaHTax aJbTEPHATHUBHOI CHCTEMHU 3a CiBO3MIHAMH 3HAUCHHS
BOJIOTOCTI BapitoBamu B Mexax 27,4-28,7 mM, Ha iHTeHCHBHiH — 28,3—
29,8 MM, y mapi rpyHty 20—40 MM BignoBinHo craHoBwiH 33,2-34,0 MM Ta
34,0-35,1 MM (Tabm. 1).

Binomo, mo Haii0inblle BOJIOTH POCIMHHM TOPOXY NOTPeOyroTh i
BUKOPHCTOBYIOTbH 1i 3 I'PyHTY y IepioJ UBITIHHS — HaJMBaHHS IUIOAIB. Mu
BCTAHOBWIIM, IO y (a3l MBITIHHA TOPOXY, SKWH BHPOILIyBaIH y ABOX
3epHOBHX CiBO3MiHAaX, BMICT IIOJIbOBOi Ta MPOAYKTHBHOI BOJOTH OyB
Bucokuii. [TompoBa BOJIOTICTH CcTaHOBWJIA B OopHOMy mapi 17,3-18,8 Ta
16,7-18,0 % i B migopuomy — 18,0-20,8 ta 17,1-20,0 %, mpomyKTUBHOT
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BoJjiorocti — BigmoBigHo 33,7-36,4 Tta 34,9-37,3 1 39,0-43,2 Ta 40,1—
44,6 MM.

Jlemo 3HMKyBajacs M0JIbOBa BOJOTICTh Y NEpioa NOBHOI CTUTIIOCTI
ropoxy 1y ciBo3MiHi, HacuueHil 75 % 3epHOBUX KOJIOCOBUX KYJIBTYD, Oyia
B mexax 14,7-16,3 % B opromy i 16,7-18,3 % B mijopHOMY IIacTax,
3aracy MpojayKTUBHOI BOJIOTOCTI IPYHTY Oynu Ha piBHi 25,7-30,0 Ta 34,3—
36,8 MM BiANOBiIHO B IIapax IPyHTY. Y ciBo3MiHI, Hacuuenid 50 %
3ePHOBHX KOJOCOBHUX KyIbTYp, 3a3HaUCHI BUINE MOKA3HUKH (POPMYBAIUCS
HIDKYMMH 1 CTaHOBHWIIM: B mapax rpyHty 0-20 i 20—40 cm 14,0-15,6 1 15,8—
17,7 %, 3amacu TPOAYKTHBHOI BOJIOTH BigNOBiOHO Oynm Ha piBHI 24,8—
28,4132,6-35,6 mm.

1. Bmict moboBoi (%) Ta 3anmac NpoAyKTHBHOI BOJIOTH (MM) Y IPYHTI
BIIPOJIOB:K BereTaiii ropoxy, cepenne 3a 2016-2020 pp.
[epion BU3HAYCHHS

Ne Bupn ciBo3miy, [Hap

. . L. MOBHA
ciBo- BapiaHT IPYHTY, CcXoau LBITIHHS .
. CTHUTJICTh
3MIHU yI0OpeHHs cM
% | MM % MM % | MM

3epHoBa, nonepeanuk osec (75 % H. 3. K., 25 % 3epHO6060BI)

0-20 155 | 28,0 | 17,3 | 349 | 14,7 | 257
2040 | 17,0 | 33,2 | 18,0 | 40,1 | 16,7 | 34,3
0-20 16,8 | 29,8 | 188 | 37,3 | 16,3 | 30,0
20-40 | 18,6 | 351 | 20,8 | 44,6 | 18,3 | 36,8
N225P225K225 + 0-20 16,1 | 28,7 | 18,0 | 36,0 | 154 | 27,3

Kontpons

1 Na4sP4sKas

I I 2040 | 17,1 | 34,0 | 20,1 | 42,3 | 17,6 | 35,3
3epHoBa, nonepennuk osec (50 % H. 3. k., 25 % 3epHO6060BI, 25 % KyKypya3a
Ha 3epHO)

Kortpors 0-20 148 | 26,5 | 16,7 | 33,7 | 14,0 | 24,8
20-40 | 16,4 | 31,4 | 17,1 | 39,0 | 158 | 32,6
) NasPasKs 0-20 16,3 | 28,3 | 18,0 | 36,4 | 15,6 | 28,4

20-40 | 18,0 | 34,0 | 20,0 | 43,2 | 17,7 | 35,6
N22,5P225K225 + | 0-20 154 | 274 | 17,4 | 351 | 148 | 26,2
m. 1. 20-40 | 16,7 | 332 | 191 | 414 | 17,0 | 341

Ipumitka. H. 3. K. — HAacH4YeHHsS 3EPHOBHMH KOJIOCOBUMH, 1. II. — I0OiYHA
MIPOJTYKILiS.

Bumorn Oyab-sIKUX CiTBCBKOTOCTIONAPCHKUX KYJIBTYP JO BOJIOTH
3aNexaTh BiJ mepiomy ix pocTy i po3BUTKy. /1 mpopocTaHHS 3epHa coi
notpibeH 3HauyHmii 3amac Bosioru (1o 130-160 % cBoei macu) B rpyHnti. Ha
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MOYATKy BereTallii, KOJIH cOsl BKOPIHIOETBCSA, a TEMIIH POCTY BEreTaTHBHOI
Macu CIOBUIBHEHI, BOHA JIOCUTH 0Ope BUTPUMYE IOCYXY. 3 MOCHIICHHIM
pOCTY BereTaTtMBHOI Macu NMOTPeOM Yy BOJIO31 30UIBLIYIOTHCS, JOCATAIOYH
MaKCHMyMY i/l 4ac IBITIHHS POCIIMH Ta PO3BUTKY IUioAiB. Hecraua Bosoru
B 16l 4ac IPU3BOAUTH JI0 0ONaJaHHs KBITOK, MOJIOJHX IIIOAIB, 3MEHIIICHHS
IHTEHCHBHOCT] ()OTOCHMHTE3YIOYOI0 amapary, IO HpOSBIIS€ HEraTHBHUM
BIUIUB HA YTBOPEHHS OYJIbOOYOK Ha KOPEHSIX POCIHH 1, 3pEIITOI0, 3HHXKYE
BpoOXxaii 3epHa [16, 29, 36].

Coro kymeTypHy (Glycine max L.) copry Arar BHpOIIyBamd y
HAIIUX JOCHTI[HKEHHIX Yy JBOX ITITHUIUJIBHUX 3€PHO-TIPOCAITHUX CIBO3MIiHAX
3 Ha0OpOM KYyIBTYp: KYKypyA3a Ha 3€JIeHy Macy — IIICHHUISI O3uMa —
SYMIHP SpUH — COS — MIICHWIM O3UMa 1 KyKypyA3a Ha 3eJeHy Macy —
MIICHUI]S 03UMa — IPeYKa — COsl — MIICHUIIS 031Ma.

AHai3 OTpUMaHUX PE3yJIbTATiB MIOKA3aB, 110 Ha MEPioj CXOMIIB COi
HaWOuIbII 3amacu Bojoru y 1mapi rpyHTy 0-20 cM dopmyBanucs micis
SYMCHIO SIPOTO 1, 3aJIe)KHO BIJl CHCTEM YIOOpeHHs, cTraHOBWiIM 31,8—
34,0 mMm, B mimopHomy (2040 cm) — 37,8-39,7 Mm. Y ciBo3MmiHi, 1ae
MONEePEeTHUKOM BHCTYIAJla Tpeyka, 3amacd NPOAYKTHBHOI BOJIOTH OyiiH
HwkynMu Ha 3,8-4,4 % B opHomy i Ha 2,8-4,8 % — mimopHOMY Iapax
(Tadm. 2).

3a mepion OOCTIMKCHb BCTAHOBICHO, MO Y IMOCIBaX coi, SK i
TOpOXY, HalKpamnly BOJOTOYTPUMHY 31aTHICTh IPYHTY 3a0€3MEUNIA OPTaHo-
MiHepaNbHI CHCTeMH yIOOpeHHsS. 3a IHTEHCHBHOI CHCTEMH YIOOpEHHs Ha
Yac CXOZIB KYJBTypH 3aJ€KHO BiJ MOMEPETHHUKIB  TOKAa3HUKU
BoJioro3abesnedyeHHs Oyiu Oubii Ha 6,5-7,0 % NOPIBHSHO 10 KOHTPOJIIO i
Ha 3,0-3,8 % — 1o anprepHaTiBHOI. Taka x 3aKOHOMIpPHICTB 30epiraiacs i B
HacTymHUX (ha3ax Bererarrii.

3a jiTepaTypHUMH JaHUMH, AQIUT BOJIOTH il Yac IBITIHHA —
HaJIMBY 3€pHa COi MPU3BOJKUTH [0 CKOPOYEHHS TPHUBAJIOCTI BEreTaliiHoro
nepioxy Ta BpoxkaitHocti Ha 10-23 % [36].

VY mepiof UBiTIHHS 01, KOJH PicT i pO3BUTOK ii BETETaTUBHOI MacH
€ OCUTh CHIILHUM, TIOTpeda y BOJI 1 eJIeMEHTaX MiHEepaJbHOTO KUBICHHS
301IBIIYETHCS,, TOMY 3allacyl BOJIOTH B IPYHTI JIEIIO 3MEHIIYBAJMCS, aje
Oyiu nOoCTaTHIMM 1 3MIHIOBAIMCS B OPHOMY TOPHM30HTI 3aJIeXHO Bij
ynobOpenHs Bix 25,4 mo 27,8 MM Micist IONIEpeHUKA TIMEHIO SIpOTO Ta BiJl
24,1 no 26,7 MM micis Tpedkd. Bucoke 3a0e3ledYeHHsS BOJOTOK y I
BOXJHMBI  TEPIOAM  JKUTTEIISUTBHOCTI  COI  CHPHUSIIO  3POCTaHHIO
MPOJYKTUBHOCTI KYJIBTYPH.

VY mepiox moBHOi cturiiocti 000iB coi 3amacw BOJIOTH y IPYHTI
MiCsT SYMEHIO SPOTO 3aJMIIAIOTHCS BHUINAMHU, HIDK TICAS TPEYKH, IO
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CBIIYUTH IIPO BIUTUB TONEPETHUKIB HA BOJOT03a0€3MEeUCHICTh KYIBTYp Bil
MOYATKY 1 10 3aBEpILICHHS 1X BEreTaliiHOro nepiosy.

3a po3MilLEeHHs COT MiCis TYMEHIO IPOro 3HAYEHHS BOJIOT03aIaciB
Yy BEpXHbOMY 1 HIKHbOMY mapi craHoBwio 36,0-38,1 1 374—
40,2 MM, micyisl ONepeTHIKA TPEYKH MOKAa3HUKHM OyJIM HUKYI BIAMOBIIHO
Ha 3,3-4,1 1 2,1-3,5 %. IlonpoBa BOJIOTiCTh IPYHTY B MOCIBaxX cOi HaOyBasa
3Hauenb: 17,0-19,2116,5-18,7 % 1a 19,0-21,0 1 18,4-20,2 %.

2. BmicT nosiboBoi (%) Ta 3anac mpoAYKTHBHOI BOJIOTH (MM) y IPYHTI
BIIPOJIOB:K Bererauii coi, cepeane 3a 20162020 pp.

Ne | Bug ciBo3minmy, | 1llap [lepion Bu3HaYECHHS
ciBo- BapiaHT IPYHTY,| cXoau LBITIHHS MIOBHA CTHUTIICTh
3MiHY  yZOOpEeHHS M % | MM % | MM % | MM

3epHo-TIpocaIHa, HoNepeaHuK suMiHb spuit (80 % H. 3. k., 20 % Kykypy/a3a Ha 3. M.)

0-20 | 17,6 31,8 14,1 254 | 17,0 36,0

Kontpore 2040| 196 | 378 | 162 | 311 | 190 | 374

0-20 | 19,0 34,0 16,0 27,8 19,2 38,8
6 Na4sP4sKas

20-40| 20,8 | 39,7 186 | 340 | 210 | 402

N225P225K225 + 0-20 | 18,2 32,8 15,3 26,6 18,1 37,1

I 10 20-40| 20,2 | 386 174 | 324 | 197 | 381

3epHo-TpocanHa, nonepeaHuk rpedka (80 % H. 3. k., 20 % KyKypya3a Ha 3. M.)

0-20| 16,8 | 304 | 135 | 241 | 165 | 348

Kourpoinnb 2040 184 | 36,0 | 154 | 294 | 184 | 366

0-20 | 18,5 32,7 15,2 26,7 18,7 37,2
7 NasP4sKas

20-40| 20,2 | 386 17,7 | 332 | 202 | 388

N22,5P225K225 +H 0-20 | 17,7 31,6 14,6 255 17,6 36,0

. 10 20-40| 19,6 37,1 16,7 314 19,3 37,3

Ipumitka. H. 3. K. — HACHYEHHS 36PHOBUMH KYJIBTYPaMH, 3. M. — 3eJIeHa Maca, II. II.
— 100I4YHa MPOTYKILisL.

Cepen ycix arpoi3sMYHHX TOKa3HHUKIB POMIOYOCTI MIUTBHICTH
IPpyHTY €  HalOIbIl  TICHO  TOB’S3aHOI0 3 ypOXalHICTIO
CUIBCBKOTOCIIONAPCHKUX KynbTyp [7, 17]. InTeHcudikamis 3emiepoOcTaa,
3aCTOCYBaHHS BAXKKOL TEXHIKH Ta MIOCTIHHOTO 00po0iTKY
CUIBCHKOTOCIIOJIAPCHKUMH  3HAPSIAASIMU  TPU3BOJUTH 10  YIIUIbHEHHS
rpyHTy. Lle cripuumHIOe pyiHYBaHHS HOTO CTPYKTYpPH, IMOTipPIIEHHS BOJIHO-
(hi3MYHUX BIACTHUBOCTEH, 3MEHIIEHHA BMicTy Tymycy. I[lepeymiapHeHHS
IPYHTY 3yMOBIIIOE IOTIPLICHHS] PO3BUTKY POCIHH — KOPEHEBa CHCTEMa Mae
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HIDKIY Macy 1 00’eMm, 00 IPYHT € MEXaHIYHOIO IEPEUIKOIOI0 ISl POCTy
KOpIiHHSI, MAa€ MEHIIY KUIbKICTB I1Op, 3a[IOBHEHNX BOJIOIO Ta MOBITPSM.

®i3uyHI BIACTUBOCTI IPYHTY B TOETHAHHI 3 IHIIMMH yYMOBaMH
HKHUTTS pociuH 3a0e3neuyroTh BUCOKY MPOIYKTHUBHICTD
CUIBCHKOTOCIIONAPCHKHUX KYIIBTYD.

OnTuManbHa NIIBHICTE A OUTBIIOCTI KYJIBTYP 3HAXOMUTHCS B
mexax 1,0-1,3 r/em®. 3a mimemocti 2,0 r/cm® yca Bomora crae
HEJOCTYITHOIO AJISI POCIIHMH, OCKIJIBKH IOPYLIYETHCS KaliJIsipHa Ta 3arajbHa
nopucricTs [20, 33].

PesympraTaMm  HayKOBHX  JOCHIKeHP I  OaraTtopidHOIO
BUPOOHUYOIO JisTIBHICTIO B arpapHii cepi JoBEICHO, IO caMe CIBO3MIHH €
HETIOPYITHOI0 OCHOBOIO CTalIIBHOCTI 3eMiIepoOCTBa, 60 BOHH MTO3UTHBHO
BIUIMBAlOTh HA BCi BaXJIMBI TPYHTOBI ITOKAa3HHWKH, 30KpeMa IMUTBHICTH
IPYHTY Ta HOrO peXHUMH, HacamIiepe/] NOXXKUBHHW 1 BOJHUMA, a TaKOX Ha
NOBITPSHUH 1 TeroBud. [lO3UTHBHMI BIUIMB CIBO3MIHM MOXe OYyTH
MIiJICWICHUI 3a paxyHOK pO3ILIMPEHHS YaCTKH IOCIBIB 0araTopiyHux i
OJTHOPIYHUX 00OOBUX TpaB, 36pHOOOOOBUX KYJBTYp, BUKOPUCTAHHS THOIO,
BIPOBAKEHHSI CHJIEPaJbHUX Ta IPOMDKHHX IIOCIBIB SIK OpraHiuyHOTO
nobpwusa [5, 21].

CiBo3MmiHa 1 Miclle KyIbTYpH B Hil, BIUIMBAIOYM Ha IIUTBHICTH
IPYHTY, BU3HAYAIOTh 1 BPOXKaWHICTh BUPOIIYBAHUX KYJIbTYD.

OpnepsxaHi AoCHigHI JaHi, SKi HaBeAeHO B TaOm. 3, cBim4aTh mpo
3MIHA BENIMYMHU YIIJIPHEHHS TIPYHTY 3a Yac BETETAIifHOTO Iepiomy
TOpOXYy, a TAKOX 3aJIEKHICTh IbOTO MOKAa3HUKA BiJl CTPYKTYPH CIBO3MIHH U
HOMNepeHHUKA.

3. IlinpHicTs OynoBH ciporo JicoBOro rpyHTy BHPOJOBK Bereraiii
OCJIMH TOpoXy, r/cm®, cepenne 3a 2016-2020 pp.

Ne ciBo- | Bwup ciBo3miHm, lap IMepioj BU3HAYCHHS
3MiHH _|BapiaHT yZoOpeHHs |[TPYHTY, CM| CXOH [BITIHHS |TIOBHA CTHTJIICTD
1 2 3 4 5 6

3epHoBa, morepeaHuk oBec (75 % H. 3. K., 25 % 3epH000060BI)

0-10 1,16 1,21 1,29

KonTpoib 10-20 1,21 1,25 1,33

20-30 1,25 1,30 1,36

0-10 1,14 1,18 1,27

1 NasPasKas 10-20 1,17 1,21 1,29

20-30 1,22 1,26 1,31

0-10 1,15 1,19 1,30

N225P225Kao2s + 10-20 1,19 1,23 1,32

m. 11 20-30 1,24 1,28 1,34

212



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

T 2 3 | 4 [ 5 | 6
3epHoBa, nonepexHuk osec (50 % H. 3. k., 25 % 3epHOO0060BI, 25 % KyKypyn3a
HAa 3€PHO)

0-10 1,18 1,23 1,33

Kontpons 10-20 1,25 1,28 1,36

20-30 1,28 1,32 1,39

0-10 1,15 1,20 1,29

2| NasPasKas 10-20 119 1,24 132

20-30 1,23 1,28 1,34

0-10 1,16 1,22 1,31

N225P225Ka2s + 10-20 1,20 1,26 1,34

I. 11 20-30 1,25 1,29 1,36
Ipumitka. H. 3. K. — HacH4YeHHs{ 3EPHOBHMH KOJIOCOBUMH, II. II. — II00iYHA

MIPOTYKILiS.

HaitHmk4oro IiJBHICTh CKJIAJICHHS Oyiia B MEPiOj CXOMIB TOPOXY
Ta cTanoBmia B mapax 0-10, 10-20 1 20-30 cm: 1,16-1,18; 1,21-1,25 Ta
1,25-1,28 r/cm® 3anexuo Bix Buny ciBosmin (Tabn. 3). Ha nepioa UBiTiHHS
KyIbTYpH LIiNBHICTE IPYHTY 3pocTana a0 1,21-1,23 r/cm® y mapi 0-10 cm
Ta 10 1,25-1,28 1 1,30-1,32 r/cm® Bignosiaxo B mapax 10-20 i 20-30 cm. 3
MIPOXO/KCHHSAM TOAANbIINX (pa3 Bererarlii ropoxy IpyHT yIIUTBHIOBABCH, 1
Ha TEpioJ TOBHOI CTHUIIIOCTI KYJIBTYPH HOTO HIUTBHICTh y CEPEeIHBOMY 3a
POKH JOCIHIDKEHHS JOcsTana 3a aHamizoBaHUMH mmapamu 1,29-1,33; 1,33—
1,36; ta 1,36-1,39 r/cm®.

BHeceHHst JOOpHB MO3UTUBHO BILIMBAJIO HA IOKPAIAHHS IHOTO
MOKa3HUKA ISl POCTY ¥ PO3BUTKY POCIMH TOPOXY. 3aCTOCOBaHI B HAILIMX
JOCHIJDKEHHSIX ~ cUCTeMHM  ynoOpeHHs (IHTEHCHMBHA, aJbTepHATHBHA)
3MEHIYBaJIN 3HA4YeHHS 00 €MHOI MacH 1 3HIKYBAJIM IMUIBHICTH IPYHTY
moa0 kouTposto Ha 1,7-2,5 % y Bepxubomy ropu3onti (0—-10 cMm) Ta Ha
3,2-3,3 % y mapi rpyary 10-20 cm. Crnig Bia3HaYUTH OijbIle 3HUKESHHS
OIUTPHOCTI 32  IHTEHCHBHOI CHCTEMH  yAOOpPEHHS  IOPIBHIHO 3
ANbTEPHATHBHOIO. BiJ3HaueHO BUIII 3HAYCHHS MIUTBHOCTI CKIIAJACHHS
pyaty B ropu3onti 20-30 cm mopiBHsHO 3 0-10 cM y Bci mepiomu
BHU3HAYCHb.

Hammmu gocnmipkeHHSIMH BCTaHOBIICHO, IIO HIUIBHICTE OYyIOBH
IPYHTY B 3€pHO-TIPOCAITHUX CiBO3MiHaX BIIPOAOBXK BereTauii coi (Tadi. 4)
Oyia HaWHIDKYOIO Ha Tepion cxomiB Ta craHoswia 1,13-1,17; 1,19-1,22 i
1,22-1,26 r/cm® y mapax 0-10, 10-20 ta 20-30 cM micist momepenHuKa
rpeuku Ta 1,12-1,15; 1,17-1,20; 1,21-1,24 r/cm® micis sSUMEHIO SpPOTO.
3acrocyBaHHS IHTEHCHBHO] (THIH + MiHepabHI JOOpWBa) 1 aIbTEpPHATHBHOT
(cunepat, moGiYHA TMPOIYKIisI MOTEpEeTHIKA, MiHEpalIbHI J0OpHBa) CHCTEM
yIOOpEHHsI CTPUMYBAJO TPOLEC YIIUIBHEHHS 1 3HWKYBAJO 3HAYCHHS
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00’eMHOI MacH TpyHTY y BepxHbOMY mIapi rpyHTy (0—-10 cm) Ha 3,4-1,7 %
micis rpedku 1 2,6—1,74 % micas stMMEHIO SIpOro  IMOPIBHSIHO JJO KOHTPOJIO
0e3 ynoOpeHHsI.

3 NpOXO/UKEHHSM NOAaNbIIMX (a3 PO3BUTKY KyJIBTYpH IPYHT
VIIiJIBHIOBABCS 1 TIOKA3HUKK 00’€MHOI MacH MIOJO0 MEPioay CXOIIB 3pocTa-
mu. Iepen 36upannsam y mapax 0—10; 10-20 ta 20-30 cM mpu po3mileHHi
Hicis STYMEHIO SPOro BOHM CTAHOBWIM BinmosimHo 1,26-1,29; 1,30-1,33;
1,33-1,36 r/em?, rpeuxn — 1,28-1,31; 1,32-1,35 i 1,32-1,38 r/em®.

OTxe, cyMiCHE 3aCTOCYBaHHS OPTaHIYHHX 1 MiHEpalbHUX TOOpUB
Ha CipoMy JICOBOMY TIpYHTI CIpHSI€ 3MEHIICHHIO HOTO MIIIBHOCTI Ta
NOKpAIaHHIO YMOB POCTY i PO3BHTKY POCIMH Ta (GOpMYBaHHS BpOXKaio
TOpoxy i coi.

4. inbHicTb 63y;103n ciporo J1icoBOro rpyHtry BIpPOJOBK Bererauii
0CJIMH c0i, I/cM°, cepenne 3a 20162020 pp.

No B . . ap [epios BU3HAYCHHS
; UJT CIBO3MIHH,
c1Bo- BapiaHT y10OpeHHs TPYHTY, CcX0U LBITIHHS TOBHa
3MiHH cM CTULJICTD
3epHO-TIpOcanHa, nonepenHuK suMisb sipuit (80 % H. 3. k., 20 % KyKypyn3a Ha 3.M.)
0-10 1,15 1,20 1,29
KonTpois 10-20 1,20 1,24 1,33
20-30 1,24 1,27 1,36
0-10 1,12 1,16 1,26
6 NasPasKas 10-20 1,17 1,21 1,30
20-30 1,21 1,24 1,33
0-10 1,13 1,18 1,27
10-20 1,19 1,23 1,31
N22,5P22,5 K225+ 1. 1. 5030 123 126 135
3epHo-mIpocarnHa, nonepenHuk rpedka (80 % H. 3. k., 20 % KyKypy/n3a Ha 3. M.)
0-10 1,17 1,22 1,31
IKonTposb 10-20 1,22 1,26 1,35
20-30 1,26 1,30 1,38
0-10 1,13 1,18 1,28
7 INasPasKas 10-20 1,19 1,23 1,32
20-30 1,22 1,26 1,35
0-10 1,15 1,20 1,30
10-20 1,21 1,25 1,33
N22,5P22,5 K225+ 1. 1. 50-30 124 128 1.36

Ipumitka. H. 3. K. — HACHYCHHS 3¢PHOBUMH KYIIbTYyPaMu, 3. M. — 3€JIeHa Maca, II.
1. — T0OIYHA TPOAYKIIis.

3epHOO000BI KYJIBTYPH BiIrpaloTh BaXIUBY POJIb y IMOJIMIICHHI
pomrodocTi IpyHTiB. BOHM XapakTepH3yIOThCS BHKIIOYHO I[IHHOIO
3/IaTHICTIO 3B’S[3yBaTH BUIBHUH a30T MOBITPS 32 JOIIOMOTOI0 OYJIb00YKOBHX
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Oaxrtepiit 1 30arauyBatu IpyHT Ha a30THiI cnomyku [8, 23]. Ilicasa 360py
3epHO0000BUX KyibTyp Ha | ra B IpyHTI 3anmmaerses 20-70 n/ra
KOPCHECBHX 1 MOKHUBHUX 3aJMIIKIB, B SKUX MicTuThcs 45—130 kr asory,
10-20 kr docdopy i 20-70 kr kamito [11, 25]. A30T KOpeHEBHX i
MOKHUBHHX 3aJIMIIKIB 36pHOO0OOBUX KYJIBTYp MPAKTUYHO HE BUMHBAETHCS,
OCKIJIBKHM MiHepaii3yeTbesi noctynoso [13, 30]. BupomryBanus 6000BUX Y
ciBO3MiHI 3a0e3nedyye 3pOCTAaHHS BpOXKAIO IHIIMX KYJBTYp 1 3HA4YHO
TIOJIMIITY€ HOTO SIKICTB.

AHAN3YIOUH PE3yNbTaTH IHHAMIKA TOXHBHOTO PEXUMY TiJ
3epHO0000BUMH, a caMme IIiJf TopoxoM (Taldi. 5), Mu 6aunMo, 10 HalOiIbIIe
3a0e3MedeHHs POCIIHMH eJIEMEHTaMH JKUBJICHHS 0yJo y (asi iX cXomiB.

BHeceHHs 0Oe3mocepesHbO il TOPOX MiHEpabHUX HOOPHUB Yy H031
N4sP4sKss 3a micmsiaii THoto B 000x 100 % 3epHOBHX CiBO3MiHAX CHpHSIIO
Hakonu4eHHIO B mapi 0—20 i 20—40 cM Ty>KHOT1IPOTI3HOTO a30Ty B MEXax
12,08-11,97 i 10,50-10,62, pyxomoro ¢ochopy — 12,97-13,13 i 11,86—
11,97, obminnoro kamiro — 11,57-11,67 i 10,23-10,32 mr/100 r rpynTty. Y
(a3l UBITIHHS BMICT JOCTYIIHUX EJIEMEHTIB 3HWKYBaBCS y 3B’3KYy 3
BUCOKUM BUKOPHUCTAaHHSM IX POCIMHaMHu ropoxy. Bmict mykHorimpois-
Horo aszorty craHoBuB y miapi 0-20 cm 11,09-11,21 mr/100 r rpyHTy,
pyxomoro ¢ochopy — 11,08-11,44 mr/100 T rpyHTY, OOMIHHOTO Kalil0 —
10,43-10,57 mr/100 T TpyHTY 3aJI€XKHO BiJ HACUYCHHS 3ePHOBHMH KOJIOCO-
BUMH KyJIbTYpaMH y ciBo3MiHax. HalHIDKYMIA yMICT €IEMEHTIB KUBJICHHS
BiJ3HaueHO y (pa3i MOBHOT CTUTIIOCTI HACIHHS TOPOXY: 3a OPraHO-MiHEepab-
HOi cucteMu ymoOpeHHs B opHoMy mrapi — 10,50-10,61 mr/100 r rpyHTY
JaykHorigposizHoro asory, 10,86-11,25 wmr/100 r rpyHTY pyXoMoro
dhochopy 1 10,19-10,28, mr/100 r rpyuTy obminHOTO Kamiroo (tadmi. 5). Ha
BapiaHTi 0e3 3acTocyBaHHsI y0OpeHHs 3a0e3IeUeHHs POCIHH eJIeMEHTaMH
JKMBJICHHSI OYJIO HAHMKYMM Y BCix (pazax Bererarii KyJbTypH.

Taki & 3aKOHOMIPHOCTI B TEPEpO3MOALTI MOKHUBHHUX EJIEMEHTIB
(Tabs. 6) cmocrepirany i B mociBax col: HaWBHUIIUIl iX BMIiCT OyB Ha 4ac
cXomiB KynbTypH i craHoBuB 11,64—11,75 mr/100 r rpyHTY JIy>KHOTiApOIi3-
Horo asory, 12,71-12,86 mr/100 r rpyHTy pyxomoro ¢ocdopy, 11,45—
11,63 mr/100 r rpyHTY OOMIHHOTO KaJlil0 B OPHOMY I'OPHU30HTI Ha BapiaHTi
BUKOPUCTAHHS THOK 1 MiHEpaJbHUX [OOpHB  BiJIOBITHO  IiCIA
MOTNIEpEeTHHUKIB STYMEHIO SIpOro i rpedku. J{o KiHIs BereTamii coi KiIbKIiCTh
pyxoMux ()OpM OCHOBHHMX €JIEMEHTIB >KUBJICHHSI 3MEHIIyBajacsi BHACIIIOK
BUKOPHUCTAHHS 1X KyJIBTYPOIO JJISI pOCTY 1 610mpOIyKyBaHHS.
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Y a3l moBHOI CTHUTIIOCTI Ha 3a3HAYEHOMY BapiaHTi y MABOX
CIBO3MIHAaxX TiCisl TONEPEIHMKIB SYMEHIO SpOro 1 TpedYKH IX BMICT
3HaxonuBcs Ha piBHI 10,34-10,49 Mr/100 T IpyHTY Jy>HOTiZPOJII3HOTO
asory, 11,09-11,24 wmr/100 t r1pyHty pyxomoro dochopy, 10,11-
10,27 mr/100 r rpyHTYy OOMIHHOTO KaJilo.

I'opox 3rigHO 31 CXEMOIO IOCHIPKEHb BUCIBAJIHM y JBOX 3€PHOBUX
CIBO3MiHaX, Jic 3pHOBI KOJIOCOBI B CTPYKTYP1 MOCIBHUX IO 3aiiManu 75 i
50 % micnst exuHOTO TONEpenHMKA BiBca. OCHOBHI €1EMEHTH CTPYKTYPH
BPOXaro, TaKi SIK KUTBKICTh KBITOK, 000IB 1 HaCiHWH, Maca HaCiHHS TOIIO,
npsAMO TOB’s3aHI 3 (OPMyBaHHAM 3€pHOBOI MponykTuBHOCTI. Ha mymKy
M. 1. Kongparenka [20], BaxiamBo chopMyBaTH ONTHMAIBHI MTOKa3HUKU
CTPYKTYPH BpPOXKaro, OCKUIBKH MIX KiTBbKiCTIO 000iB Ha POCIHHI, KITTBKICTIO
3epeH Ha POCIHHI, Macolo 3epHA 3 POCIMHH Ta BPOXKAHHICTIO iCHYe mpsiMa
KOpeJIsiiiHa 3aIeKHICTb.

PiBeHb 3epHOBOI TPOJYKTHBHOCTI 3epHOOO0OBHMX KyJIbTYp, 1
30KpeMa TOpoXy, BH3HAYAEThCS KOMOIHAILIEI0 IapaMerpiB CTPYKTYpH
BPOXAal, OCHOBHHMH 3 SKHX € KUIbKICTh POCIMH Ha OJIUHHMII IUIOI,
KUTBKICTh 000iB Ha POCIIMHI, KUIbKICTh HACiHUH y 0001, Mmaca 1000 HaciHuH,
Maca HacCiHHS 3 POCJIMHH Ta iH [24].

BaxnuBuM YMHHUKOM (OPMYBaHHS BPOXKAHHOCTI TOPOXYy €
TyCTOTa MPOAYKTHBHOTO CTEOIOCTO0. Y CeperHbOMY 3a POKH JOCIiIKECHb
3aCTOCYBaHHS aJbTEPHATUBHOI CHUCTEMH YJOOpEHHS cIpusuio (hopMyBaH-
Hi0 104,1-106,4 mrt. mpoxykTuBHUX cTeOen Ha 1 M2, IO MEPEBUILUIO
NOKA3HUKU KOHTpomo Ha 2,7-3,1 wr./m% Haiieumi nokassuxu (106,2—
108,4 wmr./M?) TycTOTM NpPOAYKTMBHMX cTe0el OTpMMalH Ha BapiaHTi
IHTCHCUBHOI CHCTEMH YyIOOPCHHS 3aJIE)KHO Bil CTPYKTYpH CiBO3MIHH.
3a3HaueHa BUIlE cHCTeMa yJNOOpeHHs (opMyBajia i HaWBHINI MMOKa3HUKU
IHIMBITyaIbHOT IPOJYKTUBHOCTI POCIIMH rOPOXY, KiJIbKICTh 000IB Ha ONHIMH
POCJIMHI Ta KiJBbKICTh HACIHMH B OJHOMY 0001, 1110 CTAHOBUIIU BiJIOBIIHO
3,32-3,43 ta 3,46-3,58 wmt. HaiibisbIie 3MiHIOBAIKCS i1 BILTABOM JO00pUB
MOKAa3HUKH Macu 3epHa 3 pocnuHu i Macu 1000 3epen. Maca 3epHa 3
POCIHHU 3aJIeXKHO BiJ BUIY CiBO3MiHH 3pocna 3 2,47-2,53 T Ha KOHTPOII 0
3,9-4,11 r 3a BHECEHHS €JIEMEHTIB KHMBJIEHHS B 1031 NsP4sKys, a maca 1000
3epeH — BigmoBigHO 3 204-212 1 no 237-244 1, mo 1 CTalO0 OCHOBOIO
3pOCTaHHS BpOXKaHHOCTI 3epHa. 3acTocyBaHHA O€3IOCEPEIHBO  ITif
KynbTypy NasPssKas cnpusino ¢opmysanHiro macu 1000 3epeH B 000x
ciBo3MiHax Ha piBHI 237-244 T 3 HaTYpHOIO Baroo BiAmoBigHo 779789 /1
(Tabm. 8). 3a ambTepHATHBHOI cHUCTeMHU NpU BHECEHHI NopsPsKops +
nobiyHa MPOAYKINSA I1i MOKAa3sHWKH HAaOyBadM HIDKYAX 3HA4YeHb 1 3a
CiBO3MIHAMH CTaHOBWJIM BimmoBigHo 226-235 Ta 761-771 r/m. Ha
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BapiaHTax 0e3 mOoOpHWB (i3W4HI MMOKA3HUKH SIKOCTI 3epHa Tropoxy (iforo
HatypHoi Macu i Macu 1000 3epeH) OynaM HU3BKMMHU 1 B CEpelHbOMY 32
m’sTh pokiB  craHoBwiau 703—711 r/m i 204-212 r. Bumi 3Ha4YeHHS
CTPYKTYPH BpOXKaro Tropoxy (opMmyBaiucs y ciBo3MiHi, HacuueHii 50 %
3€PHOBHX KYJBTYP.

VYnoOpeHHs € OIHMM 3 KIIOYOBHX (DaKTOpIB MiJBUINECHHS
MPOJYKTUBHOCTI 36pHOOO0OBUX KyJBTYp. ['0JIOBHOIO yMOBOIO OfI€pXKaHHS
BHUCOKHX YpPO’KaiB HaJIe)KHOI SIKOCTI € ONTHMalbHE J>KMUBJICHHS POCIHH,
JIOCSTTH AKOTO 0€e3 3aCTOCYBaHHs ToOpHB HEMOKIMBO [6, 37, 38].

Jus hopmyBaHHS | T 3epHA i BIATIOBIAHOT KUTBKOCTI COJIOMH TOPOX
cnoxuBae 50—60 xr azoty, 1520 dochopy, 25—30 kamiro, 20—25 xamnbLito,
8—13 xr MarHiro, MikpoeleMeHTH, Hacammepea 0op 1 momioaeH [24, 34, 35].
KopeneBa cuctema ropoxy BOJNOII€ MOCHJICHOIO 3[aTHICTIO IOTJHMHATH
(docdop i Kamiif 3 OpHOTO Ta MiKOPHOTO MIAPiB IpyHTY. OHAK, HE3BAKAIOUN
Ha IIe, 3acTocyBaHHSI (ochOpHMX 1 KamiifHUX DOOPUB 3HAYHO ITiABHIILYE
BPOXKAWHICTH 1 AKICTh 3epHa ropoxy [14, 27].

Ha Bapiantax 3acTrocyBaHHsS IOBHOI 03U MiHEpaJbHHX H0OpHB
(N4sP4sKss) mpu  iHTEHCHBHINH OpraHo-MiHEepajbHii cucTeMi B 000X
CIBO3MIHAX OJICP)KAaHO HAMBHIIUIA Bpoxail 3epHa ropoxy (2,51-2,64 1/ra)
(Tabm. 7).

7. YpoxaiiHicTh 3epHa ropoxy B 3epHOBHMX ciBo3MiHax (2016-2020 pp.)

Ne Bun ciBo3MiHu, BapiaHT YpoxaiHicTh, T/Ta
CIBO3MIHH ynoOpeHHs 3epHa | COJIOMU
3epHoBa, nmonepenuuk osec (75 % H. 3. k., 25 % 3epH006000BI)
1 Kontpons 1,78 1,90
NssPasKas 2,51 2,79
N225P225K225+ 1. 1. 2,23 2,35

3epHoBa, nonepenuuk osec (50 % H. 3. k., 25 % 3epH000060BI, 25 %
KyKypy/3a Ha 3epHO)

Kontposs 1,87 2,05
2 NasPasKas 2,64 2,90
N2z 5P225K22 5+ 11. 1. 2,34 2,45
HIPgs, T/Ta MOTIEPEeTHIKH 0,07
ymoOpeHHs 0,11
B3aEMOJIis MIOTIEPETHUKY + YIOOPEHHS 0,15
Ipumitka. H. 3. K. — HacHYeHHs 3EpHOBMMH KOJIOCOBHMH, II. M. — I00iuHa

MIPOJTYKILiS.
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CyMicHe BHUKOPHUCTaHHS IIOJIOBHHHOI JTO3W MiHEpalbHUX IOOpPUB
N225P25Koos 13 3a0ploBaHHSM  COJIOMH — IIONEpEAHMKA BiBca B
IBTEPHATHBHIN cucTeMi ynoOpeHHs 3a0e3neyyBajio piBeHb YpPOKaHHOCTI
KyJIbTypH B cepegHbomy 2,23-2,34 1/ra. HaifHnmk4a MpoyKTUBHICTh 3epHa
ropoxy (1,78-1,87 1/ra) Oyna Ha HEYIOOpPCHHUX BapiaHTaX.

Bumuit piBeHb ypoxKaltHOCTI TOPOXY OTPHMAHO y CiBO3MiHi i3 50-
BIZICOTKOBMM HACHYEHHSM 3E€PHOBUMH KOJIOCOBUMH. Y  CiBO3MiHi,
Hacu4eHiH 75 % KonocoBuX, ypoxaiHicTh ropoxy Oyna ma 0,09-0,13 T/ra
HIDKYOIO 3aJIeKHO BiJl yIOOpeHHS.

BaxmmBorO CKIIa0BOIO TIPAKTHYHOI peattizarii 0yap-sKoi CHCTEMH
3eMiIepoOCTBa MOPYY 3 OTPUMAHHAM BarOMHX ypOXKaiB € SKICTh MPOIYKILil.

BuBueHHA SIKICHUX IIOKa3HMKIB 3€pHa TOpOXy IIOKa3ajo, II0
OpraHO-MiHEepaNbHi CHCTEMH MiJIBHINYIOTh HOTO SKICTb.

HaiiBummit ymicr 6inka (22,8 %) y 3epHi Topoxy OTpUMaHO Ha
BapiaHTi BUKOPUCTaHHS MiHEpaJbHUX H00pUB y 1031 NasPssKss Ha doHax
micisnii THOIO y ciBo3MiHI, HacuueHit 50 % 3epHOBUX KojiocoBux. Ha
KOHTpOJI BiH ctaHoBuB 21,1 %.

8. BniiuB ynoOpeHHsi Ha sikicHi Moka3HHMKM 3epHa ropoxy (2016-

2020 pp.)
No Bun ciBo3aMiHy, BapiaHT Maca 1000 Harypha Bara,
CIBO3MiHH YI0OpEHHS 3epeH, T r/n
3epHoBa, monepenHuk oBec (75 % H. 3. K., 25 % 3epHOO000BI)
KoHTpois 204 703
1 NasPsKas 237 779
N225P225Ko2 5+ 1. 1. 226 761
3epHoBa, nonepeanuk osec (50 % H. 3. k., 25 % 3epHO00060BI, 25 %
KYKypy/i3a Ha 3epHO)
KoHTpois 212 711
2 N45P45K45 244 789
N225P225Ko25 + 1. 1. 235 771
Ipumitka. H. 3. K. — HAacHYeHHS 3€PHOBUMH KOJOCOBHUMH, M. I. — MNOOiYHA
TIPOYKIis.
Ilepexix 1m0 pHUHKOBOI EKOHOMIKM CIIOHYKaB BHPOOHHKIB
CITbCHKOTOCTIONAPCHKOI  MPOAYKINI  MEepepo3NOAUTUTH  KyJIbTYpH  Ha

€KOHOMIYHO TpWBAOIUBi 1 HEPHBAOINBI, IEPEHTH HA IHTCHCUBHI CUCTEMU
BUPOIIYBaHHS Ta CKOPOUEHHS POTAIlii CiBO3MiH.

Y cydacHMX yMOBax COs BHUCTyIa€ OIHIEI0 31 CTpaTETidHHX
KyJIbTYp, IUIONII HOCIBY SIKOi 3HA4HO 3pocTaioTh y Kapmarcbkomy perioHi.
ToMmy nocnmifpkeHHS yMOB peamizalii MOTEHI[ally MpOAYyKTHBHOCTI
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KyJIbTYpH, palioHaIbHOTO 1i po3MilleHHS B CiBO3MiHaxX, miadopy
MOTIEPETHHUKIB Ta PiBHS YAOOPEHHs Ma€ BayKJIMBE 3HAUCHHSI.

VYposkaliHiCTh 3epHa COi 3HAYHOIO MIpPOIO 3aJICKUTH BiJl OKA3HUKIB
COPTOBOI MPOJYKTUBHOCTI, KiIbKOCTI 000iB 1 HaciHuMH y 0061, macu 1000
3epeH. Pesynbratn QOCHIIKEHb CTPYKTYpH BpOXKaro COi IMOKa3ajiH, IO
MaKCUMallbHa KUTBbKICTh 000iB Ha poCiuHi 1 3epeH 3 onHiel pocnunu (16,7—
17,6 1 34,2-36,5 mr.) ¢dopmyBamacs Ha BapiaHTi Oe3moceperHbOTO
BHECCHHS Mix KynbTypy NasPssKss 1 micmsamii 40 T/ra THOIO 3aJeHO Bif
morepeHuKa, mo Oyno Ha 1,9-2.3 ta 5,6-6,6 mT. Oinplie HMOPIBHAHO 3
KOHTpoJeM. Taky K TEHACHIIIO BiA3HAUEHO IIOJ0 MOKAa3HUKIB MacH 3epHa
3 onuiel pocimHM i Macu 1000 3epeH, sAki 30UTBIIyBamMCsA 32 BHECCHHS
nmoOpuB mix KyneTypy. Ha xoHTpOIi (0e3 1oOpHuB) 3a ciBO3MiHAMH 3HAUCHHS
MacH 3epHa 3 OJHI€T pocTUHH coi cTaHoBMWIO 4,58—4,97 1, macu 1000 3epeH
— 160,4-166,4 T, i 11l MOKA3HUKH MigBHUIyBanucs Ha 1,45-1,6 Tta 14,4—
15,9 r 3a BHECEHHS B I'PYHT MiHEpaJIbHUX J00pHB y 1031 NasPasKiss.

3a pesynpTaraMM JOCIHIIKEHb y CEpPEeIHbOMY 3a II'SITh POKIB
MaKCHMaJIbHUH yposkail coi y I’SITUMIJIBHUX 3€PHO-NPOCAIIHUX CIBO3MiHAx
Npy TONEpeNHUKY sSuMiHb spuii (2,25 T/ra) ta rpeuka (2,13 T/ra)
(dopmyBaBcs 3a IHTCHCHMBHOI CHUCTeMH ynoOpeHHs (micnsigis THOWO +
N4sP4sKss). Bukopucranas MiHepansHUX 100puB Yy HOpMi NoosP2sKoos +
nmoOiYHA TPOMYKINs MOTEPEeNHUKIB + MICIAMis cHAepaTry pelbka oiliHa
3a0e3MeYI0 TMPOAYKTUBHICTh KyJBTYPH BINMOBIZHO Ha piBHI 1,84 1
1,76 t/ra, Ha koHTpOMi (6e3 mobpus) — 1,38 i 1,43 T/ra. Ypoxkail coromu
3HaXOAMBCS B IPSAMIiH 3aJIe)KHOCTI Bijl ypOsKaro 3epHa.

9. YpoxkaiiHicTh 3epHa coi B 3epHO-TpocamHux ciBo3minax (2016—
2020 pp.)

. . . . . YpoxaiiHicTb, T/Ta
Ne ciBo3minu | Bup ciBo3minn, BapiaHT ya0OpeHHS
3epHA | COJOMH
3epHo-TIpocarnHa, nonepeIHuK suMisb spuit (80 % H. 3. K.)

KoHTposb 1,43 1,60

6 N4sP45K4s 2,25 2,54

N22,5P225K225 + 1. 1. 1,84 2,04

3epHo-npocanHa, nonepeaHuk rpedka (80 % H. 3. K.

KonTpons 1,38 1,51

7 NasPasKas 2,13 2,38

N22,5P225K225 + 1. 1. 1,76 1,92
HIPgs, T/Ta MOTIEPETHUKN 0,06
yIOOpeHHS 0,11
B3AEMOJIis TIOTIEPEIHUKH + YI0OPEHHS 0,14

Ipumitka. I1. m. — noGiyHa NpOOyKWUis, H. 3. K. — HACHYCHHS 3EPHOBHMH

KyJbTypaMH.
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[Ipobrmema 30iNbIIEHHS BPOXKANHHOCTI CUTBCHKOTOCHONAPCHKUX
KyJIBTYP 13 BUCOKOIO SIKICTIO € aKTYaJIbHOIO 1 Ha Cy4acHOMY €TaIlli pO3BHUTKY
arpapHoro BupoOHHMITBA. OIHUM 13 BaXIUBUX pE3CPBIB 30UIBIICHHS
BPOXKAMHOCTI 1 SKOCTI HAaciHHA COi € HAyKOBO OOIPYHTOBAaHWH MiAXin /10
BuOOpy monepeanukie [28]. AwHami3 pe3yJibTaTiB IOCIIIKEHb BMICTY
cuporo Oimka 1 JKHPY B HaCiHHI COi IOKa3aB, MO 3aJIC)KHO BiJ
JIOCITIPKYBAaHMX YMHHUKIB, YMICT Oiflka B HaciHHI coi BapitoBaB Bix 35,0 1o
37,6 %, a xupy — Bin 17,7 mo 19,7 % (tabm. 9).

HaiiBumi 3nauenns Bmicty Oinka (37,6 %) 1 xupy (19,7 %) y
HaciHHI COi OTPUMAHO 3a 11 PO3MILIEHHS MiCJIs IYMEHIO SIPOro Ha GOHI THOO
i Oe3nocepeTHHOr0 BHECEHHs MiHepanbHUX NoOpHB y 1031 NssPasKss. Ha
KOHTPOJII BOHH OyJH HaiftHIK4i 1 ctaHoBHIH 36,1 % Oinka, 18,7 % xupy.

BucHoBku. 3amacu TPOAYKTHBHOI BOJIOTM IMijJ  MOCIBaMH
3epHOO000BUX KYJBTYp B OPHOMY LIapi IPYHTY 3alie)Kalld BiJ CTPYKTypH
CiBO3MIHM ¥ momepenHukiB. 3a cepeanimu ganmmu (2016-2020 pp.), y
Mepio]] CXOMIB BOHH OYJW JOCTaTHIMH JUIsI POCTY 1 PO3BHTY pPOCIHH H
CTAaHOBWIW: mix TropoxoM — 26,5-28,0 MM, coero — 30,4-31,8 mm. Ili
MOKa3HUKH 3pOCTAH 13 TIIMOMHOI BimOopy 3paskiB i B mapi 2040 cm
ctaHoBWIW Tig ropoxom — 31,4-33.2 mm, coero — 36,0-37,8 mm. Cucremu
ynoOpeHHs1 3a0e3nedyBany BHUINMH pPIBEHb HAarpOMa/UKEHHS BOJIOTH.
[TopiBHSHO [0 KOHTPOJIIO Ha BapiaHTaX aJbTEPHATHBHOI CUCTEMH
yIOOpPEHH I1iJ] TOPOXOM 3HAUESHHS BOJIOTOCTI IPYyHTY OyJsii BUIIMMH Ha 1,8—
24 %, mig coero — mHa 3,0-3,8 %; 3a IHTEHCHMBHOI BiANOBIZHO 3a
KynbTypamu — Ha  6,0-6,4 16,5-7,0 %. 3 npOXOKESHHAM MOJAIbINNX (a3
BereTalil 3Ha4eHHs BOJIOIOCTI I'PYHTY 3HAUHO 3MIHIOBAJMCS 3aJISKHO BiJ
BUTMIAAaHHS OMaJiB, iX pPO3MOAUTY BIPOJOBXK TMEpioxy Bereramii Ta
IHTEHCUBHOCTI BUKOPHCTaHHS KYJIbTypaMH CIBO3MiH.

IinpHicTE OYymOBH IPYHTY Il 3ePHOOOOOBHUMH KYyJIBTYpaMH
ciBo3MiH Oyra HaWHIKYOO B TIOYaTKOBI (a3m iX pO3BHTKY U
30LIBIIyBajacs MPOTATOM BereTamii. 3aCTOCYBaHHS iHTEHCHBHOI (THIH +
MiHepanbHi 10OpHWBa) 1 anbTepHATHUBHOI (cHaepar, MOOidHA MPOAYKIis,
MiHepasbHi J0OpHBa) CHCTEM yI00pEHHSI CTPUMYBAJIO MPOIEC YIIUIbHEHHS
MiJ] CO€I0 1 3HMKYBAJIO 3HAYECHHS 00’ €MHOT MacH B 1api rpyHty 0—10 cm Ha
3,4-1,7 % mnicns staumenro sporo i 2,6-1,74 % — micns rpevky HOPiBHSHO JI0
KOHTPOJTIO 0e3 y100peHHs!.

HaiiBumuit ymicT Ty KHOTiApPOJII3HOTO a30Ty 5K Y MOCIBaX TOPOXY,
tak 1 coi (11,97-12,08 Ta 11,64-11,75 mr/100 T rpyHTYy), PyXOMOTO
¢docoopy (12,97-13,13 Ta 12,71-12,86 mMr/100 r rpyHTY) H OOMIHHOTO
kauito (11,57-11,67 ta 11,45-11,63 mr/100 r rpyHTy) B OpHOMY mI1api OyB
y asi ix cxoxniB Ha BapiaHTi BUKOpucTaHHs 40 T/ra THOIO Yy CiBO3MiHI i
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Oe3mocepeIHOr0 BHECEHHS iJ Il KyJbTypH MIHEPAJILHOTO yIOOpPEHHS Y

1031 NasPssKas,

Bu3HauanpHMH BIJIMB Ha BEIWYMHY BpPOKAHHOCTI 3epHOO000BHX
KyJIbTYyp TPOSIBISUIN CHUCTEMH yIOOpEeHHs. 3aCTOCyBaHHs Oe3mocepenHbO
N4sP4sKas 1 3a0proBaHHs oquH pa3 3a porartiito 40 T/ra THOIO 3a0e31edyBaio
yposkait ropoxy Ha piBHi 2,51-2,64 T/ra B 3epHOBHX Ta coi — 2,13-2,25 T/ra
Y 3¢pHO-TIPOCANHUX KOPOTKOPOTALIHHUX CIBO3MIiHAX.

Haiixpami sxicui nokasanku (18,86—18,70 1 37,7-38,6 % Oinka i
19,0-19,7 % xwupy) 3epHa TOpoxXy i cOl MOXKHa OTPHMATH BiJl CyMiCHOTO
BUKOPHUCTAHHS OpPTaHIYHHX 1 MiHEpaJbHUX NOOPHB Y KOPOTKOPOTAIIHHHX

CIBO3MIHAaX.
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DEVELOPMENT OF HEIRFERS
AND DAIRY PRODUCTIVITY OF COWS,
DOUGHTERS OF DIFFERENT SIMMENTAL BREED BULLS

Scientific-economical experiment on animals of Simmental cattle combined
(dairy-meat) breed was carried out in TzOV «Litynske». A retrospective analysis
was conducted and the milk productivity of cows and daughters of different bulls
was studied. The growth of repair heifers, half-sisters by father was studied.

The genealogical structure of the herd in TzOV «Litynske» is represented by
three lines. To improve the genealogical structure of the herd, selected cows and
heifers of mating age in the period from 2017 to 2020 were inseminated by purebred
elite bulls, in particular: Imago 9727 (Redad’s line 711620016.77), Wikht 75771
(Horror’s line 809706945.79) of German breeding and Obrii 938 (Streif’s line
120081.78) of Austrian breeding.

The growth and development of young Simmentals of combined (dairy-
meat) breed of three lines was studied. Live weight was quite high in animals of all
studied lines, which is typical for animals of Simmental combined breed. However,
in all the studied periods there is a trend of higher live weight in heifers, daughters
of the bull Imago 9727.

Studies have shown that the formation and manifestation of milk
productivity signs of cows was significantly influenced by their parents and
belonging to the line. Thus, the analysis of the obtained data shows that the
daughters of the bull Imago 9727 are characterized by higher milk productivity.

Thus, yields of the first-born cows were 4297 kg of milk. In the first-born
cows of other comparable groups this figure was lower by 983 kg, or 22.9 %
(daughter of Wikht 75771), 279 kg, or 6.5 % (daughter of Obrii 938).

The advantage by vyield for the second lactation was observed in cows,
daughters of the bull Imago 9727. Yield was higher by 740 kg, or 16.0 % (daughter
of Wikht 75771), 392 kg, or 8.5 % (daughter of Obrii 938).

Among adult cows, the predominance by yield was also observed in the
offspring of the bull Imago 9727. The difference compared to the daughters of
Wikht 75771 and Obrii 938 was 634 kg, or 12.2 % and 534 kg, or 10.3 %.

© Dankiv V. Ya., Petryshyn M. A., Pavlyshak Ya. Ya., 2022
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The fat content in milk in the studied groups ranged from 3.69-3.87 % for
the first, 3.74-3.83 % for the second and 3.71-3.85 % for the third lactation. The
coefficient of variation in the milk yield was in the range from 19.8 to 48.0 %, the
fat content in milk — 6.0-13.5 %.

Keywords: cows, heifers, simmental combined breed, line, breeding,
lactation, milk productivity.

JaunbkiB B. S., Ilerpumun M. A., llapaumax S1. 5.

IacTuTyT cinmbebkoro rocrnonapersa Kapnarcekoro periony HAAH

Po3BuTOK TeMuIb Ta MOJOYHA NMPOAYKTHBHICTH KOPiB, J0YOK pPi3HUX
OyraiB CHMEHTAJbCHKOI MOPOAN

Y T30B «JliTHHCBKE» NPOBEICHO HAYKOBO-TOCIIONAPCHKUHA IOCHIA Ha
TBapWHAX BEJIHMKOI poraroi XymoOM CHMEHTaJbChKOI KOMOIHOBaHOI (MOJIOYHO-
M’sicHOI) mopoau. IIpoBeneHO peTpPOCIeKTHBHMII aHadi3 Ta BHBYEHO MOJIOYHY
HNPOIYKTHBHICTh KOPIB, JOYOK pi3HMX OyraiB. BHBYEHO pPIiCT PEMOHTHHX TEIHILb,
HartiBcecTep 3a 6aTbKOM.

I'eneanoriuna crpykrypa craga T30B «JliTHHCBKE» MpeacTaBicHa TPHOMA
TmiHiAMA. [{nd  TOMIMIIEHHS CTPYKTYpU CTaja BimiOpaHHX KOpiB Ta TEIHIb
napyBaipHOrO BiKy y mepiog 3 2017 mo 2020 p. ociMEHsUIM YHUCTOIOPOIHHMH
emitHEMU Oyrasmu, 30kpema: Imaro 9727 (mimis Pemama 711620016,77), Bikxt
75771 (minis Xoppopa 809706945,79) nimenpkoi cenekmii Ta OOpii 938 (miHis
Crpeiida 120081,78) aBcTpiiichKoi CeNMeKIIii.

BuBueHo picT Ta PO3BHUTOK MOJIOAHSAKY CHUMEHTAIBCHKOI KOMOIHOBaHOT
(Mono4HO-M’sICHOT) mOpojau TphOX JiHIH. JKuBa Maca Oyna IOCHTB BHCOKOIO Y
TBapMH YCIX JOCIIDKYBaHMX JIHI, IO € XapakTepHHUM JUIsI CUMEHTAIBCHKOT
KoMOiHOBaHOi mopoau. OmHaK y BCi JOCHIIKYBaHI MEPIOTU CHOCTEPIraeThest
TEHJIEHIIis1 O1IBIIOT )KUBOT MacH y TeHIb, 1040k Oyras Imaro 9727.

IIpoBeneHrMHU DOCIiIKEHHSIME BCTAHOBJICHO, IO Ha (OpMyBaHHS 1 MPOsB
03HaK MOJIOYHOI MPOAYKTHBHOCTI KOpPIiB MOMITHHH BIUIMB Mand ix OaTbKu Ta
HaJIeXKHICTB JI0 JIiHii.

AHani3  OTpUMaHMX JAQHUX  CBiIYMTh, 1[I0 BHUIIOID  MOJOYHOIO
MPOJYKTUBHICTIO XapaKTepU3ylThCs A0uku Oyras Imaro 9727. Tak, Hamiii KopiB-
nepBicTok craHoBMB 4297 Kr MoJioKa. Y KOPiB-TIEPBICTOK iHIINX IOPIBHIOBAaHHUX
rpyn o3HaueHWil mokasHuk OyB MeHIMM Ha 983 kr, abo 22,9 % (moukm Bikxra
75771), 279 kr, a60 6,5 % (nouxu O6pist 938).

IlepeBary 3a HamoeMm 3a ApYTy JIAKTAIil0 Bif3HAYEHO B KOPIB, JOUOK Oyras
Imaro 9727. Hapniii 6y Bumum Ha 740 xr, a6o 16,0 % (mouku Bixxrta 75771),
392 kr, a60 8,5 % (mouxm O6pist 938).

Cepen MOBHOBIKOBMX KOpIB MepeBary 3a HaJZOEM CIOCTEpIrajii TakoX Y
Hamaakis Oyras Imaro 9727. Pi3nuus nopiBHsHO 3 noukamu Bikxrta 75771 ta O6pis
938 cranosuia 634 kr, a6o 12,2 % i 534 xr, a6o 10,3 %.

BwmicT jxupy B Mool 3a TOCHIIKYBaHUMH Tpynamu cTaHoBuB 3,69-3,87 %
3a nepmry, 3,74-3,83 % 3a mpyry ta 3,71-3,85 %, 3a Tpetio makranito. Koedimient
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Bapiaii 3a piBHeM Hazot0 OyB y Mexax Bin 19,8 no 48,0 %, BmicTy xupy B Moo
—6,0-13,5 %.

KnrouoBi ciioBa: kopoBH, Tenulli, CHMEHTaJbCbka KOMOiIHOBaHA MOPOAA,
JIHIS, PO3BECHHS, JIAKTallisl, MOJIOYHA IIPOXYKTUBHICTE.

Introduction. The problem of increasing productivity in livestock is
determined by the conditions of feeding, maintenance, exploitation of
animals and genetic factors, the ultimate goal of which is the improvement
of breeding and productive qualities.

Ensuring the growing population’s demand for milk and meat
requires the breeding of competitive combined breeds of cattle with a high
level of milk and meat productivity [1, 3, 11, 26, 27]. This can be achieved
by obtaining animals capable of consuming a large amount of roughage and
paying for it with high productivity, good reproductive capacity,
precociousness and excellent adaptation qualities. Such a breed is the
Simmental with a highly developed volume and muscularity of the cows’
body, a satisfactorily developed, easy-going udder, and a strong set of
limbs.

Simmentals are one of the classic, oldest and most famous breeds in
the world.

During the time of its development and improvement, the Simmental
breed became widespread in almost all continents. Due to high universal
productivity, good health, fertility, endurance, unpretentiousness and
adaptability to maintenance technologies, wide use for industrial
crossbreeding, they make it an unrivaled asset of the world gene pool [6, 13,
29, 35].

The Simmental breed, which successfully combines milk and meat
productivity, occupies one of the leading places in the countries of the
world [28]. Only in European countries there are about 36 million heads,
which is about 22 % of all Simmental cattle in the world. The use of the
global genetic potential of Austrian Simmentals made it possible to increase
the milk productivity of cows of Ukrainian breeding. The milk productivity
of the European population is at the level of 5000-6700 kg of milk, with a
fat content of 3.83-4.18 %, although the record-breaking cows have a
productivity of 10000 kg of milk per lactation [4, 15].

The competitive advantages of Simmentals are a long period of
economic use, resistance to leukemia and udder mastitis, high fertility,
adaptability to any production and climatic conditions, suitability for
tethered and untethered, stable and pasture conditions [22, 32]. Along with
the quantitative assessment of milk productivity for farms specializing in
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Simmental breeding, the quality of milk (protein and fat content) is also
important. Milk has high cheese qualities: a high protein and fat
composition compared to other types [7, 23, 25].

The greatest advantage of the Simmental breed was seen in its
versatility, a combination of such characteristics as high milk yield and milk
fat, excellent growth energy and meat quality.

Based on the results of previous studies, it was established that the
Simmental breed has high potential for increasing milk productivity;
according to the number of record-breaking cows, it occupies one of the
first places among other breeds [5, 18].

The extreme farming conditions in many regions of Ukraine also
confirm the need for the selection of the Simmental breed of the combined
type [30].

Preservation of the genetic potential of the Ukrainian Simmental
will make it possible to strengthen the domestic livestock industry, both in
increasing the quantity and improving the quality indicators of raw
materials and products.

The main task of the dairy industry is to increase the milk
productivity of cows to the genetically programmed limit. For this purpose,
new technologies are developed and implemented, new breeds are created
and existing breeds are improved. Dairy farming has gained the greatest
development in countries where, along with the biological features of
livestock, a complex of genotypic and paratypic factors that shape milk
productivity are taken into account.

It is recognized that milk productivity depends on many geno- and
paratypic factors [9, 10, 12]. Studies by a number of authors have proven
that increasing the productivity of dairy cattle depends significantly on
quality selection, evaluation and intensive use of breeding bulls based on
breeding value, both in terms of milk productivity and exterior type [16, 24,
31]. Selection of bulls for herd reproduction is an important and responsible
measure, since the heredity of breeders in the genetic improvement of
breeds is extremely high [2, 20, 33].

According to many scientists, the formation of milk productivity of
first-born cows depends 80-90 % on the breeding value of sire parents and
only 10-20 % on the genetic potential of mothers [34]. In Finland, breeding
bulls undergo a strict evaluation system for the productivity of their
daughters, health, reproductive and other functional qualities [21].
Therefore, both abroad and in our country, when selecting young animals,
the father is given more importance than the mother. With this in mind, it is
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necessary to constantly monitor the issue of the effectiveness of using bulls
to increase the productivity of daughter cows.

The aim of our research was to determine the influence of breeding
bulls of different origins on the formation of milk productivity of their
daughters in the conditions of breeder "Litynske" of Drohobytskyi district,
Lviv region, based on the processing and analysis of breeding and
zootechnical records.

Materials and methods. The research was carried out in the
conditions of breeding center "Litynske" of Drohobytsky district, Lviv
region. The object of study was the Simmental breed of milk-meat
productivity. The analysis included information entered in the farm database
about cows that lactated in the herd during 2017-2020. An electronic
database of the breeding purpose of the Simmental breed in the milk and
meat area of productivity was formed with a retrospective of 4 years for 97
variables. The results of the grading of Simmental cattle of the milk and
meat productivity direction were also used.

In order to identify the best breeders based on the information
database, an assessment of milk productivity in the herd over the last 4
years was carried out.

To improve the genealogical structure of the herd during 2017-2020,
selected cows and heifers of mating age were inseminated with purebred
elite bulls, in particular: Imago 9727 (Redada line 711620016,77), Vikht
75771 (Horrora line 809706945,79) of German selection and Obrii 938 (line
Streifa 120081.78) of Austrian selection (Table 1).

1. Characteristics of breeding bulls of the Simmental breed

Bull’s alias,| Line Productivity

inv. number Father's mother Father's father's mother

yield, fat |milk fat,| yield, fat  |milk fat,
kg |content,| kg kg |[content,| kg

% %

Imago 9727 [Redada | 9460 3,8 359 6791 4,1 277

\Vikht 75771 Horrora | 7963 | 3,94 314 5836 | 3,96 231

Obrii 938  [Streifa | 7341 4,2 308 | 7581 | 3,89 295

Feed costs per 1 kg of increase in live weight of young animals
amounted to 16 kg per head. 39.9 tons per cow per year were fed.

The dynamics of live weight growth, average daily gains of heifers
obtained from breeders of different lines were analyzed. Live weight and
growth were studied from birth to 9 months of age. Weighing was carried
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out at the same time of day. On the basis of weighing, the average daily
gain of live weight was calculated according to the formula:

R= (Wt— Wo) [to—ta,
where: Wy and W, are final and initial live weight, kg;

t; and t; — age at the end and beginning of the period, days.

Live weight of cows was studied at 2-3 months of lactation by
weighing.

The milk productivity of cows was determined for 305 days of
lactation by the control milking method, the fat content in milk was
determined by the Gerber method.

The magnitude and direction of the relationship between quantitative
traits were calculated using the correlation coefficient.

Biometric analysis of the obtained data was performed using
Microsoft Excel software [14, 19].

Results and discussion. Purebred breeding of Simmental cattle of
the dairy and meat direction of productivity is carried out in the breeding
center "Litynske" of the Drohobytsky district, Lviv region. With the
evaluation of breeding bulls according to the quality of the offspring for
their effective use in the selection process.

The role of the breeder in dairy cattle breeding consists in the mass
distribution of the heredity of his mother, or rather, the female ancestors of
the maternal side of the pedigree.

At the "Litynske" farm, the selection and breeding work to increase
the genetic potential of animals is being improved on the basis of the wide
use of Simmental breeders of the Lviv Research and Production Center
"Zakhid plemresursy".

Thus, such valuable breeder bulls as Imago 9727 (Redada line
711620016.77), Vikht 75771 (Horrora line 809706945.79) and Obrii 938
(Streifa line 120081.78) had a breeding value index of +986, +970 and +976
kg in accordance. The productivity of their mothers is: Imago 9727 — 9.4
thousand kg of milk with a fat content of 3.8 %, Vikhta 75771 — 7.9
thousand kg of milk with a fat content of 3.9 % and Obrii 938 — 7.3
thousand kg of milk with a fat content 4.2 %.

The largest share of the total number of cows, 53 %, is represented
by the daughters of the bull Imago 9727, the daughters of the bulls Vikhta
75771 and Obrii 938 — 16 % and 31 %, respectively (Fig. 1).
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Obrii 938
31%
Imago 9727
53%
Vikht 75771
16%

Fig. 1. Genealogical structure of the herd of TzOV «Litynske» (2017—
2020)

The intensity of growth and development is determined by the
change in live weight over a certain period of time, which is the most
important economic feature, since, other things being equal, fast-growing
animals consume less feed per unit of growth than slow-growing ones, and
reach economic maturity faster [8, 17].

Animals of the Simmental combined breed belong to medium
maturity and are characterized by long growth.

It was established that the live weight of heifers of different lines at
birth ranged from 34.3 to 36.5 kg (Table 2). Redada 711620016,77 —
36.5 kg were the largest animals born. It should be noted that the heifers of
the three lines developed well, the live weight was quite high and
corresponded to the complex classes of "elite" and "elite-record" according
to the evaluation.

However, according to the conducted research, it was established
that according to the dynamics of growth of live weight of the heifer, the
daughters of the bull Imago 9727 (line Redada 711620016,77)
outperformed their peers, the daughters of the bull Vikhta 75771 (line
Horror 809706945,79) and Obrii 938 (line Streifa 120081,78) during the
entire period from birth to 9 months.

Thus, the live weight of the daughters of the bull Imago 9727 was: at
birth — 36.5 + 0.4 kg, at 3 months — 108.0 + 0.7 kg, in 6 months — 173.6 =
1.3 kg, in 9 months — 232.8 + 2.9 kg. In the heifers of the compared group,
the determined indicator at birth was lower than the indicator of the
daughters of bull Vikht 75771 and Obrii 938: by 1.1 kg (3.0 %) and 2.2 kg
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(6.0 %), respectively, in 3 months — by 1.2 kg (1.1 %) and 2.0 kg (1.9 %), in
6 months — by 2.5 kg (1.4 %) and 1.8 kg (1.0 %), in 9 months — by 2.9 kg
(1.2 %) and 2.5 kg (1.1 %) (P < 0.01).

2. Live weight of heifers depending on age and belonging to the line (M
= m)

Age, months Live weight
M=+m | Cv,, %
line Redada 711620016,77
At birth 36,5+0,4 7,7
3 months 108,0+0,7 3,3
6 months 1736+1,3 4,0
9 months 232,8+29 6,6
line Horrora 809706945,79
At birth 354+0,7 8,3
3 months 106,8 +£0,9 3,5
6 months 171,1+2,1 4,8
9 months 2299+ 3,5 6,0
line Streifa 120081,78
At birth 34,3+0,33 6,1
3 months 106,0 + 2,30 3,2
6 months 171,8+4,21 3,8
9 months 230,3 +5,63 4,2

The highest average daily gains of heifers were noted in the period
from birth to three months, in different lines they ranged from 779 to 797 g.
With age, a tendency to decrease this indicator was observed in the period
from three to nine months. The heifers obtained from the breeder of Redada
line 711620016,77 grew more intensively.

Among the breeding traits of cows, the most important is yield. The
analysis of data on the milk productivity of Simmental cows (Fig. 2)
indicates a change in the amount of milk yield with the age of the animals,
as well as with years of keeping. There is an increase in milk yield from the
first to the third and older lactations: 975 kg in 2017, 1057 kg in 2018, 1345
kg in 2019, and 1443 kg in 2020. This trend of increasing milk yield of
cows with age corresponds to the physiological capabilities of animals [12,
13, 20, 23].
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Fig. 2. Milk productivity of cows in TzOV «Litynske» (2017-2020)

Also, the yield of milk has increased in lactations over the years.
Thus, from 2017 to 2020, an increase in milk yield is observed: the first
lactation by 453 kg, the second by 1160 kg, the third by 1183 Kg.
Replacement of low-yielding cows of the main herd with intensively bred
first-borns with higher genetic potential ensured an increase in milk yield in
all lactations.

The statistical analysis that was conducted established that the
average yield increased by 22.4 %, 20.9 % and 6.8 %, respectively, during
the years under study.

Taking into account individual characteristics, the best
representatives of the type were selected for the breeding group. For a
number of years, the percentage composition of the tribal nucleus fluctuated
between 58.3-68.5%. This ratio of the breeding nucleus to the total herd
ensures a high selection differential and qualitative improvement of the
mother herd due to selection. It should be noted that there is a tendency to
increase the percentage of the breeding nucleus with each subsequent year,
which is explained by the increase in the class of animals. Thus, of the
entire bonitized herd according to the studied years, class elite and elite-
record correspond 59.1 % (2017), 66.7 % (2018), 73.7 % (2019) and 80.7 %
(2020).
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The analysis of obtained data shows that the daughters of the bull
Imago 9727 are characterized by higher milk productivity. Thus, the yield
of the first-born cows was 4297 kg of milk (Table 3). In first-born cows of
other compared groups, the determined indicator was lower by 983 kg, or
22.9 % (daughters of Vikhta 75771, at P < 0.001), 279 kg, or 6.5 %
(daughters of Obrii 938, at P < 0.05).

The advantage in milk yield of cows during the second lactation was
noted in daughters of bull Imago 9727. Yield was higher by 740 kg, or
16.0 % (daughters of Vikhta 75771, at P < 0.01), 392 kg, or 8.5 % (daughter
of Obrii 93, P < 0.05).

Among full-aged cows, the superiority in terms of milk yield was
also observed in the offspring of the bull Imago 9727. The difference
compared to the daughters of Vikhta 75771 and Obrii 938 was 634 kg, or
12.2 % and 534 kg, or 10.3 % (P < 0.05).

With higher lactation, the highest milk yields were also observed in
the offspring of the bull Imago 9727. The difference compared to the
daughters of Vikhta 75771 and Obrii 938 was 529 kg, or 9.4 % (P < 0.05)
and 70 kg, or 1.2 %.

The fat content in milk according to the studied groups ranged from
3.69-3.87 % for the first, 3.74-3.83 % for the second and 3.71-3.85 % for
the third lactation. The coefficient of variation for milk yield ranged from
19.8 to 48.0 %, the fat content in milk 6.0-13.5 %.

The data indicate the existence of a certain influence of parents of
different breeding values on the productivity of their daughters. With the
growth of the breeding value of the breeding parents, the milk productivity
of the first-borns also increases. Daughters of the breeder Imago 9727 (line
Redada 711620016.77) with a breeding value of 986 kg had the highest
yield, daughters of bull Vikht 75771 (line Horror 809706945.79) with a
breeding value of up to 976 kg had the lowest yield.

It was established that the live weight of cows also depended on
belonging to the line. In all experimental periods, except for higher
lactation, cows, daughters of the bull Imago 9727, exceeded their peers in
terms of live weight. Thus, the first-born daughters of the bull Imago 9727
outweighed their peers daughters of the bulls Vikht 75771 and Obrii 938 by
18.3 kg (P <0.001) and 10.2 kg (P < 0.01), respectively. During the second
lactation, daughters of bull Imago 9727 outperformed their peers, daughters
of bull Vikht 75771 by 15.3 kg (P < 0.001). No significant difference in live
weight was noted for the groups of daughters of bulls Imago 9727 and Obrii
938 during this period. During the third lactation, the daughters of the bull
Imago 9727 outperformed their peers, the daughters of the bulls Vikht
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75771 and Obrii 938 by 16.6 kg (P < 0.001) and 4.3 kg (P < 0.01),
respectively. Daughters of the bull Obrii 938 dominated for higher lactation
by live weight. However, considering that animals with different life spans
were included in the analysis, the results are biased.

3. Milk productivity of daughters of different bulls in TzOV «Litynske»
Yield, kg Fat content in Live weight, kg
milk, %

M+tm |C,,% M=£m

Father n C.

% M+tm C\/, (yo

I lactation
Imago 9727 |162| 4297 +90|26,7|3,87 +0,03| 8,0 |477,2+2,13| 59
Vikht 75771 | 42 (3314 + 246|48,0|3,79+0,08(12,8| 458,9+ 3,54| 5,0
Obrii 938 76 | 4018+93(19,8(3,69+0,03| 7,7 |467,0+£2,77| 5,3
11 lactation
Imago 9727 |162| 4611 +90|26,2|3,83+0,03| 9,0|487,1+2,27| 6,2
\Vikht 75771 | 30 (3871 +202|28,6|3,78+0,10({12,6|471,8+5,29| 5,9
Obrii 938 76 (4219+102|21,1|3,74+0,04| 9,0 | 486,8 +4,18| 7,3
111 lactation
Imago 9727 |152| 5189 + 97 |23,0|3,85+0,02| 6,0 |512,1+3,24| 7,8
Vikht 75771 | 24 |4555 + 207|22,3|3,83+0,11|13,1|495,5+6,48| 5,5
Obrii 938 72 |4655 +139|25,4|3,71 +£0,06(13,5/507,8 £ 3,85| 6,2
higher lactation
Imago 9727 |162| 5652 + 87 |20,8|3,86 + 0,02| 6,6 | 508,8 + 3,72| 9,0
\Vikht 75771 | 42 (5123 +271|29,9|3,77 +0,06| 9,1 | 500,6 +8,73| 8,5
Obrii 938 76 |5582 +148|24,4|3,79+0,05/12,1|520,8 + 6,25| 10,2

High-yielding cows and record-breaking cows play an important role
in breeding work. The presence of a sufficient number of highly productive
animals in the breed and their use in herds reveals the breed's potential,
contributes to increasing the genetic potential of herds and the effectiveness
of selection and breeding work as a whole.

From 2017 to 2020, there were 22 record-breaking cows in the herd
of TzOV Lytinske, which yield more than 6000 kg of milk, 68.2 % of them
are daughters of bull Imago 9727 (Redada line 711620016,77).

Lifetime productivity of cattle is one of the important components of
breeding work both in our country and abroad. Various researchers studied
the question of the degree of genetic determination (influence of belonging
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to a breed, lineage, family, paternal origin, etc.) of indicators of the
effectiveness of lifelong use.

Currently, breeders-practitioners have a need to breed livestock that
combines high milk yield with a long period of use. Interest in the study of
this trait is determined by the following factors: it is genetically determined,
its variability is related to the reaction of the genotype to environmental
conditions, in addition, the productive use of cows is also of economic
importance [22, 32].

It is known that the effectiveness of selection work with dairy and
mixed breed cattle largely depends on the duration of economic use of
cows. Simmentals, as noted by Y. Z. Siratskyi (1992) and D. T. Vinnychuk
(1994), are characterized by productive longevity.

We established that in the "Litynske" breeder, the life expectancy of
Simmental cows of the milk-meat productivity direction was 4.07 lactations
in the daughters of bull Imago 9727, 4.29 in the daughters of Vikht 75771,
and 4.93 in the daughters of Obrii 938 (Table 4).

Moreover, the variability of this indicator was high in — 56.45 %,
71.26 % and 23.70 %, respectively. Lifetime milk yield was 18,392 kg for
daughters of bull Imago 9727, 18,320 kg for daughters of Vikht 75771 and
21,579 kg for daughters of Obrii 938. The average fat content in milk was
3.84 %, 3.83 % and 3.80 %, respectively. Moreover, the variability of this
indicator was 4.60 %, 2.89 % and 2.80 %, respectively.

4. Productive use of Simmental cows, daughters of various bulls in
TzOV «Litynske»

Indicator - Father —
Imago 9727 Vikht 75771 Obrii 938

Number of animals 142 43 84
Lifetime, lactation 4,07 +0,17 4,29 + 0,55 493+0,28
Lifetime
productivity, kg 18392 + 750 | 18320+ 2722 | 21579 + 1327
Average fat content,
% 3,84 £0,01 3,83+ 0,02 3,80+ 0,01

Among various forecasting methods, the genetic and statistical ones,
which are based on calculations of heritability coefficients, correlation,
regression of milk productivity traits, etc., occupy an important place.

In Simmental cows, daughters of different bulls, the relationship
between the signs of milk productivity was established: yield x fat content
in milk, yield x live weight (Table 5). The obtained regularities confirm the
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calculated correlation coefficients. We established positive correlation
coefficients r = 0.14-0.40 between milk yield and live weight. That is, with
an increase in the live weight of animals, milk yield increased.

Instead, in all experimental groups, the relationship between milk
yield and milk fat content has negative values in the range of -0.01...-0.33,
which is also a completely natural phenomenon.

5. Correlation between the main indicators of cows, daughters of
different bulls

Lactation | n | Yield, kg x fat content, % | Yield, kg x live weight,
kg
Daughters of the bull Imago 9727
First 162 -0,05 0,22
Second 162 -0,01 0,16
Third 152 -0,01 0,20
Higher 162 -0,01 0,25
Daughters of the bull Vikht 75771
First 42 -0,10 0,40
Second 30 -0,33 0,17
Third 24 -0,25 0,15
Higher 42 -0,21 0,39
Daughters of the bull Obrii 938
First 76 -0,05 0,14
Second 76 -0,28 0,15
Third 72 -0,01 0,16
Higher 76 -0,02 0,21

Conclusions. In the "Litynske" breeder, a significant part of the
herd's genealogical structure is represented by daughters of the bull Imago
9727 (Redada line 711620016,77), the share of which was 53 %.

The studied heifers of the Simmental breed during the growing
period were noted for good indicators of live weight. In all age periods,
according to this indicator, they prevailed over the breed standard.
However, the superiority of the heifers, daughters of the bull Imago 9727 in
terms of live weight compared to their peers from other studied lines, was
established. Thus, their live weight was: at birth — 36.5 kg, at 3 months —
108.0 kg, in 6 months — 173.6 kg, at 9 months — 232.8 kg.

The results of the research indicate that the daughters of the bull
Imago 9727 are characterized by higher milk productivity. Thus, the yield

240



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiiepobeTBo i TBapuHHKITBO. 2022. Bum. 71 (2)

of the first-born cows was 4297 kg of milk. In first-born cows of other
compared groups, the determined indicator was lower by 983 kg, or 22.9 %
(daughters of Vikht 75771), 279 kg, or 6.5 % (daughters of Obrii 938).

From 2017 to 2020, there were 22 record-breaking cows in the herd
of TzOV Lytinske, which yielded more than 6000 kg of milk, 68.2 % of
them are daughters of bull Imago 9727 (Redada line 711620016,77).

The use of purebred elite bulls of foreign selection in the genetic
process makes it possible to significantly increase the genetic potential and

productivity of the herd.
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