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Spectral assessment of varieties and breeding lines
of winter wheat during the restoration of spring vegetation

Abstract. The development of new and implementation of existing methods of field assessment
of winter wheat genotypes is one of the key tasks of modern breeding. The use of modern
screening methods in breeding allows the breeder to get a more objective assessment, as well
as to increase the volume of the studied samples several times. The time of spring vegetation
recovery (TSVR) is one of the key stages of the vegetation period of winter wheat. Biometric and
spectral assessment of winter wheat with the onset of the TSVR allows establishing how plants of
a certain genotype overwintered, as well as the state of their growth and development before the
start of the second growing season. The purpose of this study was to determine the characteristics
of plant growth and development of modern varieties and promising breeding lines of winter
wheat of The V.M. Remeslo Myronivka Institute of Wheat (MIP) from sowing to the restoration of
spring vegetation. The hydrothermal conditions of the seedling-TSVR period had diverse effects
on the reproductive process of the genotypes of winter wheat under study. According to the study
results, abnormally dry conditions of the period from sowing to the end of the autumn growing

Suggested Citation:

Topko, R., Kovalyshyna, H., Vologdina, G., & Gymenyk, O. (2021). Spectral assessment of varieties and breeding lines
of winter wheat during the restoration of spring vegetation. Plant and Soil Science, 12(4), 68-79. doi: 10.31548/
agr2021.04.068.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
~ Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)



Topko et al.

season in 2019 adversely affected the condition of winter wheat plants that were in BBCH
Phase 10-13, autumn tillering did not take place. Regardless of the genotype, plants were more
developed during the first sowing period. According to biometric and spectral parameters, at the
time of spring vegetation recovery, the following varieties turned out better than the Podolyanka
standard variety (NDVI = 0.52): MIP Dnipryanka (NDVI = 0.58), MIP Lada (NDVI = 0.56), Balada
Myronivska (NDVI = 0.56) and lines Lutescens 37519 (NDVI = 0.55) and Erythrospermum 55023
(NDVI = 0.58). During the second sowing period, the variety MIP Dnipraanka (NDVI = 0.45) and
the selection lines Lutescens 37519 (NDVI = 0.44) and Erythrospermum 55023 (NDVI = 0.43) were
selected. The standard Podolyanka variety had an NDVI index value of 0.43. MIP Lada and Balada
Myronivska varieties react more sensitively to the timing of sowing and need a longer period of
autumn vegetation to accumulate more dry matter and better pass the winter rest period.

Keywords: soft winter wheat; varieties; breeding lines; spring vegetation recovery time; NDVI index;
biometric analysis; morphophysiological analysis

RELEVANCE

Among the most important grain crops, winter
wheat takes the first place in Ukraine in terms
of cultivated area and is the main food crop.
Over the past three years, the sown area of this
crop reached approximately 6.8-7 million ha,
which is a quarter of the entire arable land of
Ukraine.

One of the factors of agricultural intensifi-
cation in Ukraine is the collection and evalua-
tion of remote sensing spectral data. Presently,
the use of satellite monitoring during the grow-
ing season of agricultural crops is becoming
the norm in the production activities of most
agricultural enterprises.

The introduction of the latest scientific
and technical achievements in breeding prac-
tice not only improves the quality of evaluation
of the source material, but also increases the
volume of samples studied. The spectral as-
sessment of winter wheat plants in a complex,
considering the data of morphological and bio-
logical analysis, allows identifying the reaction
of the genotype to environmental conditions,
the level of which depends on such properties
as cold and frost resistance, drought resistance,
resistance to pathogens, etc.

The development and implementation of
a comprehensive method for field assessment
of winter wheat genotypes based on spectral
and morphobiological analysis will improve the
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quality of selection of initial forms and enable
a more comprehensive investigation of the cre-
ated varieties and breeding lines.

ANALYSIS OF RECENT STUDIES
AND PUBLICATIONS

The time of spring vegetation recovery plays a
noticeable role in the life of wintering plants,
since the intensity and duration of solar radia-
tion considerably affects their growth and de-
velopment (V.D. Medynets, 2014.; V.D. Medynets,
1974.;0.Ye. Medynets, 2014; V.D. Medinets, 2001).

An increase in the average daily air tem-
perature contributes to the gradual restoration
of all physiological and biochemical processes
in the plant. The ecological effect of the spring
growing season recovery time allows predict-
ing the ontogenesis of winter wheat in the sec-
ond half of the growing season with high relia-
bility. To a large extent, the final productivity of
the crop is not influenced by the starting con-
ditions of the TSVR (nature and quality of solar
radiation), but by a more stable indicator - the
duration of vegetation from its recovery to ear-
ing. The longer this period, the better plants
use the energy of the Sun's rays during photo-
synthesis.

The essence of this natural phenomenon is
related to the radiation regime, duration, inten-
sity, and qualitative composition of sunlight, its
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exceptional role in the life of a plant organism.
During the early recovery of the spring growing
season, the intensity of blue-violet rays of the
solar spectrum is quite low, and during the late
recovery period, it increases and the intensity
of red rays prevails. The later the vegetation of
winter wheat resumes, the more total radiation
enters the surface of crops. Therefore, in years
with a late spring, plants grow and develop in
conditions of higher air temperature and more
solar energy. In the case of early spring, the veg-
etation of winter wheat occurs at lower tem-
peratures and their slow growth, which is more
favourable for the regeneration of damaged or-
gans, plant growth, and the course of all growth
processes (V.D. Medynets, 1974; V.D. Medynets,
2001; Yu.F. Tereshchenko, 2014).

Currently, methods of phenotyping winter
wheat are the principal methods of breeding
this crop in leading breeding institutions of
developed countries of the world. All spectral
studies are carried out using the basic NDVI in-
dex (Normalized Difference Vegetation Index,
B.J. Rouse et al,, 1973). Recent studies indicate
a close correlation between the NDVI index ob-
tained during winter wheat flowering and yield
results (T. Duan, S.C. Chapman, Y. Guo, B. Zheng,
2017).

Given that the UAV image acquisition
operation is less time-consuming and with
higher accuracy than previously used im-
ageless proximal sensing, airborne UAV-
based multispectral sensing is expected to
increase the efficiency of high-throughput
phenotyping (M. Maimaitijiang, A. Ghulam,
P. Sidike, S. Hartling, M. Maimaitiyiming,
K. Peterson, E. Shavers, J. Fishman, J. Peterson,
S. Kadam et al,, 2017; M. Tattaris, M. P. Reynolds,
S.C. Chapman, 2016).

The purpose of this study was to establish
the features of plant growth and development
of modern varieties and promising selection

NDVI =

(%)

NIR—RED
NIR+RED

lines of winter wheat of MIP selection from
sowing to the time of spring vegetation recov-
ery using spectral and biometric evaluation.

MATERIALS AND METHODS

The study was conducted during the 2018/19-
2020/21 growing seasons in the selective crop
rotation of the winter wheat breeding labo-
ratory at the VM. Remeslo Myronivka Insti-
tute of Wheat (MIP) of the National Academy
of Agrarian Sciences of Ukraine. Sowing was
carried out after the soybean predecessor in
two terms: 2018 - September 25 and October 5;
2019 and 2020 - October 5 and 15. Placement of
land plots was systematic, four-fold repetition,
accounting area - 10 m?2 Seeding rate - 5 mil-
lion germinating seeds per 1 ha. The Podolyan-
ka variety was used as a standard. Agricultural
cultivation techniques were generally accept-
ed for the Forest-Steppe zone. The study was
conducted according to the “Methodology of
the Field Experiment” (B. A. Dospekhov, 1979),
phenological observations and records - ac-
cording to the “Methodology of the State Vari-
ety Trial” (V.V. Volkodav, 2003). The main meth-
od of research is field-based, supplemented by
analytical studies, measurements, calculations,
and observations.

Spectral evaluation of winter wheat varie-
ties and breeding lines was performed using a
Mavic Zoom 2 UAV using a Parrot Sequoia mul-
tispectral camera. Pix4Dcapture and Pix4Dmap-
per software were used to form the orthopho-
toplan. Photo recording was performed with a
multispectral camera at 30 m above the level of
the object under study to improve the quality of
the orthophotoplan, with an overlap of 80% of
the images and with a time interval of two sec-
onds. The NDVI index (Normalized Difference
Vegetation Index) was calculated using the for-
mula (“Measuring Vegetation”. NASA Earth Ob-
servatory. 2000-08-30.):

: @
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where NIR is areflection in the near-infrared re-
gion of the spectrum; RED is the reflection in the
red region of the spectrum.

The years of the study were contrasted with
the hydrothermal regime, with an uneven distri-
bution of precipitation over the months, which
allowed for objective data. Meteorological con-
ditions were analysed using data from a private
stationary weather station connected to the
Meteoblue global system (Basel, Switzerland),
located within a radius of 6 km from the fields
where the study was conducted.

Biometric analysis was conducted according
to the method of FM. Kuperman (FM. Kuperman,
1977), as well as according to the scientific pub-
lications of the MIP (VT. Koliuchyi, V.A. Vlasenko,
H.Yu. Borsuk, 2007).

RESULTS AND DISCUSSION

It is known that the rapid growth and devel-
opment of winter wheat plants in autumn
are incompatible with high winter hardiness
(V.V. Volkodav, 2003). Plants are characterized
by wide leaves, develop rapidly at all stages,
especially during the tillering period, which
adversely affects the course of hardening pro-
cesses to the action of low temperatures. They
are characterized by a rapid rate of develop-
ment since the resumption of spring vegeta-
tion, have a large ear and large grain, and under
conditions of favourable wintering can form a
high yield. In natural conditions, plant growth
and development depend on a complex of fac-
tors: soil, nutrients, light, moisture, heat, etc.
A favourable combination of these factors en-
hances growth processes, and in case of their
lack or excess, the weakening of plant devel-
opment is noted (A.V. Cherenkov, A.D. Hyrka,
0.0. Pedash, O.I. Dubovyi, 2009). Long-term
observations and practice prove that in years
when full-fledged sprouts are obtained in time,
crops in the autumn develop well and have a
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strong root system and, as a rule, provide a
high yield of grain even under adverse weather
conditions in the summer months. Weakly de-
veloped and thinned autumn crops are almost
always low-yielding (https://propozitsiya.com/
sroki-poseva-ozimoy-pshenicy). The autumn
period of 2018 was excessively wet (HTC = 1.76),
the rest — dry (HTC = 0.005-0.27). The temper-
ature regime of the growing season over the
years of the study was slightly higher than the
annual average (over the past 30 years).

Weather conditions in 2019 were unfavour-
able for seedlings: the amount of precipitation
from August to the end of October was 287 mm
(long-term average - 163.2 mm). The air tem-
perature for August-October 2019 exceeded
the long-term average values by 0.4-2.7°C. The
increased temperature regime was observed
in December 2019 and February 2020 - 81°C,
with an average long-term value of 5.9°C over
the past 30 years. Sharp changes in air tem-
perature did not help winter crops to complete
the hardening phase necessary for overwinter-
ing and to accumulate sufficient sugars in the
nodes of the shoots. Their value was at 20% or
lower, which is insufficient to counteract the
adverse factors of wintering. This sugar content
and thelack of snow cover during the winter led
to the complete or partial death of winter crops,
especially in the plots during the second sow-
ing period. Such weather conditions created a
natural background for selecting shapes with
high adaptive capacity.

According to weather conditions, the
2018/2019 growing year was the most favour-
able for the growth and development of winter
wheat plants. Thus, according to the amount
of daily precipitation during the autumn-win-
ter period until the time of vegetation recovery
(March 4) in the spring, the year was quite wet,
with repeated precipitation of more than 5 mm,
which were productive (Fig. 1).
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Figure 1. Climatogram of the autumn - TSVR period for 2018-2021, MIP

In the specified period of 2019/2020, the vast
majority of precipitation did not exceed 5 mm, so
it can be considered abnormally dry for the For-
est-Steppe zone of Ukraine. During the resump-
tion of the spring vegetation in 2020 (March 2),
two rains of approximately 8 and 18 mm of rain-
fall were recorded, but this was insufficient to
successfully establish the root system, the num-
ber of leaves and productive shoots.

In the autumn of 2020, four cases of produc-
tive precipitation (over 7 mm) were observed,
as well as a substantial amount of precipitation
during the period of winter dormancy. In gener-
al, moisture accumulation in the soil was more
than sufficient for high-quality plant fertiliza-
tion and successful restoration of spring vegeta-
tion (March 26).

The average air temperature during the
autumn - TSVR period of the 2018/2019 grow-
ing year turned out to be more than optimal for
the normal growth and development of winter

wheat plants. A gradual decrease in the air
temperature towards negative values positive-
ly affected the biochemical and physiological
processes during the hardening of plants. This
temperature regime positively affects the hard-
ening of plants (Pirych, Bulavka, Kovalyshina,
Derhachev, Humeniuk, 2018).

November 2019 was relatively warm and dry,
but with sharp drops in air temperature to mi-
nus 5-7°C. The average value of the indicator in
the winter period of the 2019/2020 growing year
was mainly within 0-+3°C and only sometimes
passed to a negative value, which indicates an
almost complete absence of winter dormancy in
winter wheat plants.

The autumn period of 2020 was satisfactory
for the development and growth of winter wheat
plants. In the pre-sowing period, two rainy days
were noted with precipitation of 18 mm (out of a
total of 24.1 mm for the entire period), which al-
lowed for sowing in moist soil. The total amount
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of precipitation in autumn was 68.6 mm, which
ensured good shoots and normal growth pro-
cesses.

The heat requirement of plants is charac-
terized by the sum of the average daily temper-
atures after their passage through the biolog-
ical minimum for a certain growing season. It
is known that during the autumn vegetation,
winter wheat plants from sowing to stable tran-
sition at +5°C must undergo the second stage
of organogenesis, form two to four stems and
harden. For this, they need to collect the sum

of effective temperatures of 450-550°C, provid-
ed that there is sufficient moisture (Tanchyk,
Mokriienko, Motornyi, 2014). Under such condi-
tions, plants accumulate a sufficient amount of
plastic substances for the overwintering period,
which allows them to better withstand the harsh
conditions of both the winter and spring-sum-
mer growing seasons. In the fall of 2020, winter
wheat plants of the second sowing period, dur-
ing the period from sowing to a stable transition
through +5°C, gained the minimum amount of
active temperatures (Table 1).

Table 1. Characteristics of the weather conditions of the pre-sowing period, autumn vegetation and
the TAVC-TSVR period, (2018/19-2020/2021, MIP)

e Sum of active
Precipitation, mm o
temperatures, °C
Year Interphase period Date . . . .
sowing period sowing period
I II I II
. 01.0918-
Pre-sowing 24.09/041018 710 1017 4391 5379
2018/2019 Sowing-TAVC* 2509/051018- 377 70 4273 3285
051118
o 06.11.18-
TAVC-TSVR 04.0319 1604 -234.8
. 01.09.19-
Pre-sowing 04/141019 14.8 16.5 533.2 6395
2019/2020 Sowing-TAVC 05/151015- 15.2 135 4430 336.7
191119
20.1119-
TAVC-TSVR 02.03.20 1159 1751
. 01.09.20-
Pre-sowing 04/1410.20 241 410 6179 780.3
2020/2021 . 05/15.10.20-
Sowing-TAVC 1011.20 445 276 4185 256.1
TAVC-TSVR 1111.20-26.03.21 190.8 -142.0

Note: * - time of autumn vegetation cessation, ** - time of spring vegetation recovery
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A value of 418.5°C was recorded for the first
and 256.1°C for the second sowing period. In per-
centage terms, the difference in the sum of the
average daily temperature between the sowing
periods was 38.8%, and in 2018 and 2019 - 23.1%
and 25.0%, respectively.

The autumn period of 2018 was the wettest
and warmest, which was a prerequisite for the
good development of winter wheat plants dur-
ing both sowing periods: over 107 mm of precip-
itation (a sixth of the long-term average for this
zone); 18 days with an average air temperature of
+10°C for plants of the first sowing period and 14
days - for the second period.

During the above period, 30 mm of precipi-
tation fell in 2019, of which only two productive
rains can be distinguished, which fell almost at
the end (03.11.19 and 11.11.19, respectively) of the
autumn growing season (4.0 and 2.4 mm). Under
such conditions, at the time of termination of

the growing season, winter wheat plants were in
a development phase that varied between phas-
es 10-13 according to the international BBCH
classification, no autumn tillering occurred.
Notably, the winter dormancy period until the
resumption of spring vegetation was abnor-
mally warm: the average daily air temperature
ranged from 0°C to +1.6°C, and its repeated ex-
cess of +5°C was noted. The average value of the
indicator for winter dormancy in the 2019/2020
growing year was +1.68°C, while in 2018/2019,
2020/2021 - -1.97°C and -1.04°C, respectively.
Consequently, the hydrothermal conditions
of the germination period had different effects
on the reproduction process of the winter wheat
genotypes under study. Regardless of the gen-
otype, plants were more developed during the
first sowing period. Indicators of phytocenosis:
the number of stems and leaves, the height of
the plant and its weight are presented in Table 2.

Table 2. Biometric and spectral indicators of winter wheat plants
of the first sowing period during the resumption of spring vegetation
(average for 2018/2019-2020/2021 growing years, MIP)

Variety, breeding line Quantlyperiplantpes h P Letri: Xglzi%?atr?tf, N DI
stems leaves eight, cm g index
MIP Assol 249 806 19.24 0.86 0.54
Balada MYR* 2.66 8.88 1745 0.99 0.56
Hratsiia MYR 247 803 16.31 092 0.54
MIP Yuvileyna 2.37 821 17.31 100 0.53
MIP Lada 2.62 7.89 19.65 108 0.56
MUP Dnipryanka 310 912 18.69 104 0.58
Erythrospermum 55023 2.50 835 16.84 107 0.58
Lutescens 55198 243 828 1713 0.93 0.52
Lutescens 37519 409 8.37 1777 102 0.55
Lutescens 60049 2.24 779 16.23 0.81 0.53

)
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Table 2. Continued

Quantity per 1 plant, pcs. i
Variety, breeding line yperi ’ e xfel%}ll;r?tf NDVI
’ height, cm ’ index
stems leaves g
Lutescens 60107 2.87 812 1799 0.95 0.52
Podolyanka St 262 814 16.98 0.77 0.52

Note: * MYR - Myronivka

Biometric analysis data, combined with the
NDVI Index, allows for a more objective assess-
ment of the condition of plants after overwinter-
ing and provides insight into how they develop,
simulate the relative yield of a certain genotype.
The implementation of NDVI index accounting
in the selection process improves the efficien-
cy of winter wheat plant state accounting dur-
ing the growing season: the time for inspecting
crops is reduced by 5-6 times and the depend-
ence on weather conditions is reduced; the
number of tested samples increases and the
quality of the obtained results improves sub-
stantially. The breeder has time to interpret the
data. Chlorophyll is known to absorb red waves:
as a result, photosynthesis occurs, i.e., the plant
grows and develops well, and the cell structure
reflects near-infrared light. Therefore, there is a
correlation between the value of the NDVI index
and biometric indicators of aboveground bio-
mass. The use of both methods of determining

the state of winter wheat plants in a certain
growing season allows establishing the reliabili-
ty of the observed differences and obtaining the
necessary information regarding valuable raw
material for selection for high productivity and
adaptability.

Varietal characteristics affected the level of
development of winter wheat plants during the
growing season. The best varieties and breeding
lines of winter wheat in terms of the main biom-
etric indicators included: MIP Dnipryanka, MIP
Lada, Balada Myronivska, Lutescens 37519, and
Erythrospermum 55023. They also had the high-
est NDVIindex value.

During the second sowing period, the MIP
Dnipryanka variety and the Lutescens 37519 and
Erythrospermum 55023 breeding lines were
selected. Varieties MIP Lada and Balada My-
ronivska were at the level or dominated in some
morphological and spectral indicators the Po-
dolyanka standard variety (Table 3).

Table 3. Biometric and spectral indicators of winter wheat plants
of the second sowing period during the resumption of spring vegetation
(average for 2018/2019-2020/2021, MIP)

uantity per 1 plant, pcs. i
. o Quantity per 1 plant, p Plant ieishic NDVI
Variety, breeding line hei of one .
eight, cm index
stems leaves plant, g
MIP Assol 210 6.53 15.98 0.59 043
Balada MYR 218 6.20 15.58 0.54 044
Hratsiia MYR 2.01 5.87 12.99 0.55 043
MIP Yuvileyna 227 6.28 13.88 0.51 042
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Table 3. Continued

uantity per 1 plant, pcs. i
. - Quantity per 1 plant, p Plant Gyt NDVI
Variety, breeding line hei of one .
eight, cm index
stems leaves plant, g
MIP Lada 1.86 5.69 14.37 0.55 043
MUP Dnipryanka 2.53 6.94 16.74 0.67 045
Erythrospermum 55023 196 598 16.00 0.64 043
Lutescens 55198 196 5.87 14.89 0.54 042
Lutescens 37519 3.29 6.75 1318 0.51 044
Lutescens 60049 2.22 6.27 13.99 0.58 043
Lutescens 60107 2.23 647 1448 049 043
Podolyanka St 2.34 6.63 15.01 0.57 043

Note: * MYR - Myronivka

These varieties react more sensitively to the
timing of sowing and need a longer period of au-
tumn vegetation to accumulate more dry matter
and better pass the winter rest period.

Thus, the conducted studies allowed es-
tablishing the features of plant growth and de-
velopment of modern varieties, and promising
selection lines of winter wheat of MIP selection
from sowing to the time of spring vegetation re-
covery using spectral and biometric evaluation.
The selected genotypes have a well-developed
aboveground mass, are resistant to unfavoura-
ble conditions for growth and development, and
can form high productivity.

CONCLUSIONS

The hydrothermal conditions of the seedling-
TAVC-TSVR period had diverse effects on the
reproductive process of the genotypes of winter
wheat under study. According to the study re-
sults, abnormally dry conditions of the period
from sowing to the end of the autumn growing
season in 2019 negatively affected the condition
of winter wheat plants that were in BBCH Phase
11-13, autumn tillering did not take place.

)

Regardless of the genotype, plants were
more developed during the first sowing period.
According to biometric and spectral parame-
ters, at the time of spring vegetation recovery,
the following varieties turned out better than
the Podolyanka standard variety (NDVI = 0.52):
MIP Dnipryanka (NDVI = 0.58), MIP Lada (NDVI =
0.56), Balada Myronivska (NDVI = 0.56), Lutescens
37519 (NDVI = 0.55), and Erythrospermum 55023
(NDVI = 0.58). During the second sowing period,
the variety MIP Dnipruaanka (NDVI = 045) and
the selection lines Lutescens 37519 (NDVI = 0.44)
and Erythrospermum 55023 (NDVI = 0.43) were
selected. MIP Lada and Balada Myronivska varie-
ties react more sensitively to the timing of sow-
ing and need a longer period of autumn vegeta-
tion to accumulate more dry matter and better
pass the winter rest period.

The use of biometric analysis methods with
the NDVI index to determine the condition of
winter wheat plants in a certain growing sea-
son allows establishing the reliability of the ob-
served differences and obtaining the necessary
information regarding valuable raw material for
selection for high productivity and adaptability.
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P.l. Tonko

AcnipaHT 3-ro poKy HaBYaHHA

MMWPOHIBCbKMI IHCTUTYT NweHuLi imeHi B.M. Pemecna HAAH YkpaiHun

08853, By. LleHTpanbHa, 68, cmT. LleHTpanbHe, YkpaiHa

.M. KoBanuwuHa

JOKTOP CiNbCbKOrocnoaapCbKkmux Hayk, npodecop

HaujioHanbHMin yHiBEpCUTET BiopecypciB i NPMPOAOKOPUCTYBAHHS YKpaiHK

03041, Byn. Tepois ObopoHu, 15, m. Kuis, YkpaiHa

I.b. BonorgiHa

KaHauaaT ciflbCbKOroCcnoAapCbKMx HayK, CTapLIMii HAyKOBWUI CniBpobiTHUK nabopaTopil
MWPOHIBCbKMI IHCTUTYT NweHuu imeHi B.M. Pemecna HaujoHanbHOT akagemii Hayk YkpaiHm
08853, Byn. LleHTpanbHa, 68, cmT. LleHTpanbHe, YkpaiHa

0.B. l'ymeHIoK

KaHamaaT cinbCbKOrocnoaapcbKkix HayK, 3asiayBay nabopatopii

MWPOHIBCbKMI IHCTUTYT NweHuu imeHi B.M. Pemecna HaujoHanbHOT akaaemii Hayk
08853, Byn. LleHTpanbHa, 68, cmT. LleHTpanbHe, YkpaiHa

CnekTpanbHa OUiHKa COPTiB Ta ceneKuinHuX NiHin nweHuui
O03MMOI y Nepion BigHOBNEeHHA BECHAHOI Beretauii

AHoTauif. Po3po6ra HOBHX Ta BIIPOBAKEHHS HasBHUX METOHIB IIONBOBOI OI[iHKU TeHOTUIIIB
MIIeHUI]i 03MMOI € OLHUM i3 KJIFOYOBUX 3aBAAHB CYy4aCHOI CesIeK1il. 3aCTOCYBaHHA Cy4aCHUX METOIB
CKPUHIHTY B CeJIEKIil Aae MOKJIMBICTD CeJIeKIiOHepy AicTaTu 6ibIl 06'€KTUBHY OLIHKY, 8 TAKOK
y pasu 36UIBIINTH 06CATY AOCTIIKYBAaHUX 3pasKie. Yac BifIHOBIEHHS BecHAHOI BereTaril (UBBB)
€ OJHUM i3 HaWBaKJIMBILUINX eTalliB BereTalliliHOTO Ilepiofy IIIeHUI]i 03uMoI. BioMeTpuyHa Ta
CTIeKTpaJIbHA OLIiHKA ITIIeHUIIi 03MOi i3 HacTaHHAM UBBB fja€ 3MOT'y BCTAHOBUTY, SIK [IePE3UMYBaIN
POCJIMHU [1eBHOT'O TeHOTUITY, @ TAKOXK CTaH iX pPOCTY Ta PO3BUTKY Ilepes, ITI0YaTKOM APYToro Iiepiony
BereTarlii. MeTowo IOCTiIKEHHA 6y/I0 BCTAHOBJIEHHS OCOBJIMBOCTEN POCTY Ta PO3BUTKY POCIHH
Cy4aCHUX COPTIB i IIepCIIeKTUBHUX CeJIeKLIINHNX JIiHIN NIIIeHUI]i 03UMOI ceJleK1il MUPOHIBCHKOTO
iHcTUTYTY mineHwuii iMeHi B.M. Pemecsa (MIIT) Bix ciB6u [0 BiIHOB/IEHHSA BECHSHOI BereTallil
TimporepMiuHi yMOBU Iepiony cxomu-UBBB 110 pisHOMY BIUIMBaIY Ha PENPOAYKIINHUN IIPOLiec
JOCIIIKyBaHMX TeHOTHUIIIB ITIIEHULI] 03MMOI. 32 pe3y/ibraTaMy AOCIiIyKeHb aHOMaJIBHO ITOCYILIIUBI
yMOBU TIEpioAy Bif ciB6U Ho Yacy MpUNUHEHHA OCiHHBOI BereTallii y 2019 p. HETaTUBHO BILIMHYIU
Ha CTaH POCJIMH IIIeHUITi 03UMOi, Ki 3Haxomunuch y ¢asi 10-13 3a MikHapoaHow Kiacudiraliiero
BBCH, ociHHBOTO KyLIiHHS He Bifbynoch. He3aleKHO Bif T€HOTHUITY 6i/IBII PO3BUHYTUMU 6yIu
POCJIMHY 3a TIEPLIOTO CTPOKY ciB6U. Ha yac BifHOBIEHHS BeCHAHOI BereTallii 3a 6i0MeTpUYHUMHU Ta
CIIEKTPaIBHUMU ITOKA3HUKAMU KpallMU 3a COPT CTaHmapT IlomonsHky (NDVI = 0,52) BUABUIIMCA:
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coprtu MIII Tuinpsauka (NDVI = 0,58), MIIT Jlaga (NDVI = 0,56), Banazma MupoHiBceKa (NDVI = 0,56) Ta
ninii JTroTeciierc 37519 (NDVI = 0,55) i1 EputpocmiepMyM 55023 (NDVI = 0,58). 3a Ipyroro CTpoKy ciB6u
BUIiTMIM copT MITI Ouinpsuka (NDVI = 0,45) Ta cesteRuiiiHi inii Jlrotecuenc 37519 (NDVI = 0,44) i1
EpuTtpocriepmMyM 55023 (NDVI = 0,43). CopT cTraHmapT [TofoigHKa MaB 3HaueHHA iHgercy NDVI Ha
piBHi 0,43. Coptu MIII Jlaza Ta Banaza MupoHiBChKa HiIBII Yy TIMBO pearyioTh Ha CTPOKY CiB6U Ta
MOTPe6YIOTh TPUBAJTILIOTO EPioly OCIHHBOI BereTallii 11 HaKOIMMYeHHSs 6iJIbII0i KUTBKOCTI CyXux
PEYOBUH i Kpalloro MpoxXoAsKeHHs ITepiofy 3MMOBOIO CITOKOIO

KniouyoBi cnoBa: miieHWIls M'SKa 03UMa; COPTY; CEJIEKLiNHi JIiHil; Yac BifHOBJIEHHS BECHSHOI
Berertatiii; ingekc NDVI; 6ioMeTpuuHUM aHai3; MopdodisionoriaHmii aHami3
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