IHTEHCUBHOTO TUMY 31 30UIBIICHOI0 PEAKLIEI0 HAa YMOBH BHUPOIIYBAaHHS: 3a 3arajbHOIO
ypOKalHICTIO — 26; 32 TOBapHOIO BpOKaHICTIO — 40; 32 cepeJHbOI0 MAaCOI0 TOBAPHOTO IIJIOTY
— 43 3pa3ka. 3pa3ku 31 CepeAHIM pIBHEM €KOJIOTIYHOI IIACTUYHOCTI: 32 3arajbHOIO
ypoxkaitHicTio — 50; 32 TOBapHOIO BPOKAWHICTIO — 46; 32 CepeJHHOI0 MACOI0 TOBAPHOTO IIJIOTY
— 44 3paskiB. Bucoko miactuyHi, sIKi HE3HAYHO pearyloTh Ha 3MiHY YMOB BHUPOIIYBaHHS: 32
3arajlbHOI0 YpOJKaWHICTIO — 25; 3a TOBApHOIO ypoOKalHICTIO —15; 3a cepenHbOIO Macoro
TOBapHOTO TWIONY — 14 KOJeKIiHHUX 3pa3kiB. 3a cenekuiiiHoio wiHHicTio renotuny (CL{I7)
BUJIJICHO: 32 O3HAKOIO 3arajbHa BPOXKaWHICTh 15 3pa3kiB; 3a 03HAKOIO TOBapHa BPOXKAHHICTh
YOTUPU 3pa3Ky; 32 03HAKOIO CEpPeTH Maca TOBAPHOTO oAy — 31 KOJMEKIIMHUN 3pa3oK.

Kniouosi cnosa: xasym, cenexyis, KoneKyilHill 3pasox, celekyilia 03HaKka, a0anmuena
30amHicmb, cMAabiIbHICMb, NIACMUYHICINb, CeNeKYIUHA YIHHICTb.
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INHERITANCE OF SPIKE PRODUCTIVITY ELEMENTS IN F; WINTER BREAD
WHEAT HYBRIDS

Chernobai Yu.O., Riabchun V .K.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

In 2018-2020, the Plant Production Institute named after V.Ya. Yuriev of NAAS
evaluated the inheritance of spike productivity elements in winter bread wheat for dominance
degree (hct). In F; hybrids during the study years, the prevailing type of inheritance of all the
studied traits was overdominance, specifically for the spike length (50%, 95% and 75% in 2018,
2019 and 2020, respectively), the spikelet number per spike (85% in 2018 and 2020 and 100%
2019), the kernel number per spike (70% in 2018, 95% in 2019 and 55% in 2020), the kernel
weight per spike (75% in 2018, 100% in 2019 and 95% in 2020), and the thousand kernel weight
(70% in 2018 and 2020, 75% in 2019).

Keywords: winter bread wheat, inheritance (hct), spike productivity elements, combination,
overdominance

Introduction. Increasing yield is the mainstream of winter wheat breeding. The creation
of wheat varieties with the highest possible yield capacity is the ultimate goal of every breeder, as
its increase is one of the most important objectives and this objective is very difficult and
complex [1]. In its turn, the yield capacity is determined primarily by spike productivity and
productive stem density.

To create high-yielding varieties, it is necessary to have starting material with several
valuable characteristics. At the early stages of breeding, it is important to predict how hybrids
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from different crossing combinations inherit traits from their parents [2, 3]. The most complete
information about genetic features of varieties and prospects of their use in breeding can be
obtained by studying the inheritance of traits in F; hybrids [4].

Literature Review and Problem Articulation. The yield capacity is determined
primarily by spike productivity and productive stem density. The spike productivity is determined
by its constituents: the spike rachis length, spikelet and kernel numbers per spike, kernel weight
per spike and thousand kernel weight [5].

Several scientists demonstrated various types of inheritance for different traits in F; winter
bread wheat hybrids. For example, Lozinskyi M. V., Ustynova H.L. and Filitska O.O. established
that positive overdominance was the most common type of inheritance of the main spike length
in F; (in 15 out of 20 crossing combinations) [6].

The phenotypic inheritance types for the spikelet number per spike, one of the most
important elements of plant performance according to O.M. Bakumenko’s data [7], was
distributed as follows: overdominance was shown in 37% of combinations, partial positive
dominance — 3%, intermediate inheritance — 33%, partial negative inheritance — 20%, depression
— 7% [8].

Lozinskyi M.V., Ustynova H.L., Filitska O.0O. and Samoilyk M.O. [9] studied the kernel
number per spike and observed significant effects of parents and year conditions on the trait
expression in F;, degree of phenotypic dominance and inheritance type. They revealed that
positive overdominance was the most common type of inheritance of the kernel number per spike
in Fl.

Lozinskyi M.V., Ustynova H.L., Obrazhii S.V., and Dikhtiarenko V.M. [10] showed that
the most common type of inheritance of the kernel weight from the main spike in F; winter bread
wheat was positive overdominance, which was determined in 82.5% of hybrids. Zhupyna A.Yu.,
Bazalii H.H., Usyk L.O., Marchenko T.Yu., Suchkova V.M., Mishchenko S.V., and Lavrynenko
Yu.O. [11] demonstrated that F; hybrids inherited this trait mainly by overdominance (heterosis)
and dominance, and if differences in this trait between parents were significant, the inheritance
was intermediate.

As Bakumenko O.M. and Vlasenko V.A. [12] showed, hybrids were divided into groups
according to phenotypic inheritance type for the thousand kernel weight: 37% of combinations
displayed overdominance, 10% - partial positive dominance, 20% - intermediate inheritance, 7%
- partial negative inheritance, and 27% - depression. It should be noted that, according to their
results, overdominance for the thousand kernel weight as well as a high value of true heterosis,
were observed mainly in combinations derived from genotypes with wheat-rye translocations.
Yakymchuk R.A. [13] found a wide range of inheritance types for the thousand kernel weight:
heterosis, complete dominance, intermediate inheritance and depression, as the inheritance of this
trait depended on weather conditions.

Thus, the results on the inheritance of the spike productivity elements by F; winter bread
wheat hybrids indicate the ambiguity of different authors’ data because of dependence of the
traits on genotypes and growing conditions, so it is expedient to establish peculiarities of the
inheritance of these traits in winter bread wheat accessions of different geographical origins.

Purpose. Our purpose was to study the inheritance of the spike productivity elements by
F; hybrids from tester crosses of winter bread wheat varieties.

Materials and Methods. The strudy was carried out in the Laboratory of Genetic
Resources of Cereals of the Plant Production Institute named after V.Ya. Yuriev of NAAS in
2017-2019. Twenty 20 hybrid combinations from tester crosses were studied. Five domestic
accessions, Dyvo and Korovaina (Plant Production Institute), Ladyzhynka (Institute of Plant
Physiology and Genetics), Vodohrai Bilotserkivskyi (Bila Tserkva Experimental Station), and
Khvala (Plant Breeding and Genetics Instutute) were taken as female forms; testers were two
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accessions from Germany (Arktis and Kanada) and one from Russia (Donera) and one from
Slovakia (Viglanka).

The experiments were laid out in accordance with the requirements of breeding field
experimentation. F; hybrids and their parental forms were sown with a hand planter within the
optimal timeframe. The row length was 1 meter; the distance between the rows was 20 cm; the
depth was 4—6 cm; the predecessor is black fallow. 20 kernels per row were sown.

Data were statistically processed, as B.A. Dospekhov described [14].

To conduct genetic analysis of the inheritance of the spike productivity elements in F,
winter bread wheat hybrids, the parental forms were involved in direct crosses using the twirl
method. Twenty well-developed flowers per spike were left upon emasculation. Ten spikelets
were pollinated for each combination. Uncontrolled cross-pollination was prevented with
individual parchment paper bags.

The phenotypic dominance degree for the traits in the hybrid combinations was calculated
by B. Griffing’s formula [15]. The obtained data were grouped in compliance with G.M. Beil and
R.E. Atkins’s classification [16]: positive overdominance (hct >+1); positive dominance (+0.5 <
het < +1); intermediate inheritance (-0.5 < her < 0.5); negative dominance (-1 < her < -0.5);
negative overdominance (depression) (het <-1).

Results and Discussion. In 2017-2020, the inheritance of the spike productivity elements
in F1 from 20 hybrid combinations was determined by dominance degree (hct) (which
characterizes the level of expression of a trait in hybrids compared to the original forms) was
determined due to tester crosses.

In 2018, the ‘spike length’ trait was inherited by overdominance (hct >+1) in 50% of
hybrids; in 2019 and 2020, this type of inheritance prevailed and accounted for 95% and 70%,
respectively. In 2018, positive dominance (+0.5 < her < +1) of this trait was observed in five
combinations (20%), namely Korovaina / Donera (hct = 0.7), Korovaina / Arktis (hct = 0.9),
Ladyzhynka / Viglanka (hct = 1.0), Vodohrai Bilotserkivskyi / Viglanka (hct = 1.0) and Khvala /
Arktis (het = 0.9). In 2019 and 2020, this type of inheritance was observed in one combination
(Ladyzhynka / Viglanka (hct = 0.8)) and in two combinations (Korovaina / Arktis (hct = 0.7) and
Khvala / Doner (hct = 0.8)), respectively. In 2018, intermediate inheritance (-0.5 < hct < 0.5) was
observed in four combinations (Ladyzhynka / Donera (hct = 0.3), Ladyzhynka / Arktis (hct =
0.0), Dyvo / Arktis (hct = 0.5), Khvala / Donera (hct = 0.0)); in 2020 - in three combinations
(Ladyzhynka / Donera (het = 0.0), Ladyzhynka / Viglanka (hct = 0.3) and Dyvo / Viglanka (hct =
0.1)). In 2018, negative dominance (-1 < her < -0.5) was recorded in the Vodohrai
Bilotserkivskyi / Arktis combination (hct = -0.9), and in 2020 — in the Korovaina / Kanada
combination (hct = -0.8) (Table 1).

In 2018 and 2020, the ‘spikelet number per spike’ trait was inherited in 85% of the
combinations by overdominance, while in 2019, this type of inheritance was observed in 100% of
the combinations. In 2018, two combinations, namely Korovaina / Kanada (hct = 1.0) and
Vodohrai Bilotserkivskyi / Kanada (hct = 0.7), inherited this trait by positive dominance, and the
Ladyzhynka / Kanada combination (hct = 0.1) showed intermediate inheritance. In 2020, one
combination inherited the ‘spikelet number per spike’ trait by positive dominance (Vodohrai
Bilotserkivskyi / Viglanka (hct = 0.8)); one combination - by negative dominance (Ladyzhynka /
Donera (hct = -1.0)); and one combination — by intermediate inheritance (Korovaina / Kanada
(hct =-0.3)).

The ‘kernel number per spike’ trait in 70%, 95% and 55% of the combinations was
inherited by overdominance in 2018, 2019 and 2020, respectively. In 2018, positive dominance
was observed in 20% (4 combinations) of the combinations, namely Vodohrai Bilotserkivskyi /
Donera (hct = 0.8), Vodohrai Bilotserkivskiy / Viglanka (hct = 0.6), Vodohrai Bilotserkivskiy /
Arktis (hct = 0.9), and Khvala / Donera (hct = 1.0), while in 2020, this type of inheritance was
observed in the Ladyzhynka / Arktis (hct = 1.0) and Ladyzhynka / Kanada (hct = 0.8)
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combinations. In 2018, intermediate inheritance of this trait was observed in two combinations
(Ladyzhynka / Kanada (hct = 0.0) and Vodohrai Bilotserkivskyi / Kanada (hct = 0.3)); in 2019 —
in the Korovaina / Kanada combination (hct = 0.4); and in 2020 — in seven combinations.
Negative dominance was not observed in any of the study years.
Table 1
Inheritance of the spike traits in F; winter bread wheat hybrids. Degree of dominance.

Dominance degree

. Spikelet number ~ Kernel number ~ Kernel weight per
. o Spike length & & spike
Hybrid combination per Spixe per Spixe
= 2 8 ¥ 2 8§ & @ § & o §
S &8 § &8 &8 &8 §8 &8 & & & &

Korovaina/Donera 07 55 15 15 50 56 14 44 25 09 1.7 13
Korovaina/ Viglanka 110 1.8 12 34 43 18 15 30 58 12 42 30
Korovaina/ Arktis 09 13 07 1.8 34 115 24 19 04 29 30 14
Korovaina/ Kanada 29 37 -08 10 34 -03 25 04 41 39 110 57
Ladyzhynka/Donera 03 31 00 106 7.0 -1 18 60 23 03 21 1.8
Ladyzhynka/ Viglanka 10 08 03 26 70 57 14 123 78 1.1 48 50
Ladyzhynka/ Arktis 00 25 20 38 50 34 28 115 1.0 48 55 3.0
Ladyzhynka/ Kanada 30 48 15 01 40 177 00 65 08 05 108 1.8
Dyvo/Donera 21 47 18 1.7 70 35 150 45 140 3.6 28 50
Dyvo/ Viglanka 1.8 1.7 01 13 74 140 1.8 58 28 81 216 50
Dyvo/ Arktis 05 19 43 56 46 70 28 55 04 12 32 50
Dyvo/ Kanada 20 45 99 19 38 290 28 51 04 189 222 40
Vodohrai
Bilotserkivskyi/Donera 90 43 37 19 30 100 08 90 -01 08 19 05
Vodohrai
Bilotserkivskyi/ 10 21 16 23 50 08 06 7.0 21 15 184 7.0
Viglanka
Vodohrai
Bilotserkivskyi/ Arktis -09 30 13 1.1 50 22 09 35 -01 27 63 1.7
Vodohrai
Bilotserkivskyi/ Kanada 55 28 25 07 23 29 03 137 03 1.5 212 20
Khvala/Donera 00 15 08 170 50 50 10 62 12 01 24 1.0
Khvala/ Viglanka 12 1.3 11 243 90 19 22 38 290 35 108 119
Khvala/ Arktis 09 20 110 1.7 30 12 26 1.7 04 83 1.8 3.0
Khvala/ Kanada 26 67 30 10 60 47 07 102 12 26 49 23

The © kernel weight per spike’ trait was inherited by overdominance in 75%, 100% and
95% in 2018, 2019 and 2020, respectively. In 2018, in two combinations, this trait was inherited
by positive dominance, namely in Korovaina / Doner (hct = 0.9) and Vodohrai Bilotserkivskyi /
Donera (hct = 0.8); intermediate inheritance was observed in three combinations (Ladyzhynka /
Donera (hect = 0.3), Ladyzhynka / Kanada (hct = 0.5), and Khvala / Donera (hct = 0.1)). In 2020,
positive dominance was observed in one combination (Khvala / Donera (hct =1.0)).

In 2018 and 2020, the ‘thousand kernel weight’ trait was inherited in the same way (Fig.
1). Thus, overdominance was the prevailing type of inheritance, accounting for- 70% (14
combinations); positive dominance was observed in 15% (3); and intermediate inheritance was
recorded in 15% (3) of the combinations. In 2019, the prevailing type of inheritance was also
overdominance: 75% (15 combinations); positive dominance was observed in 10% (2
combinations; (Dyvo / Kanada (hct = 0.8) and Khvala / Viglanka (hct = 0.6)); and intermediate
inheritance was also observed in 10% (Korovaina / Donera (hct = 0.3) and Khvala / Donera (hct
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= 0.4)). In addition, in that year, the thousand kernel weight in the Khvala / Kanada combination
(hct = -1.1) was inherited by negative overdominance (depression) (hct < -1).
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Figure 1 Inheritance of the ‘thousand kernel weight’ trait by F; winter bread wheat hybrids

Conclusions. Across the study years, the prevailing type of inheritance of the ‘spike
length’ trait in F; hybrids was overdominance (50%, 95% and 75%, respectively, in 2018, 2019
and 2020).

Overdominance was also the prevailing type of inheritance for all the traits under
investigation, specifically for the spikelet number per spike (85% in 2018 and 2020 and 100% in
2019), the kernel number per spike (70% in 2018, 95% in 2019 and 55% in 2020), kernel weight
per spike (75% in 2018, 100% in 2019 and 95% in 2020), and the thousand kernel weight (70%
in 2018 and 2020, 75% in 2019).

In 2018, four hybrid combinations with overdominance inheritance of all the investigated
traits were selected: Korovaina / Viglanka, Dyvo / Kanada, Dyvo / Viglanka, and Khvala /
Viglanka.

In 2019, 13 hybrid combinations were selected by to these parameter, and in 2020 - three
combinations (Korovaina / Viglanka, Dyvo / Viglanka, and Khvala / Viglanka).

On average across the study years, two hybrid combinations with overdominance
inheritance of all the investigated traits were identified: Korovaina / Viglanka and Dyvo /
Viglanka. Viglanka showed the highest combining ability.
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INHERITANCE OF SPIKE PRODUCTIVITY ELEMENTS IN F; WINTER BREAD
WHEAT HYBRIDS

Chernobai Yu.O., Riabchun V .K.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Purpose and Objectives. Our purpose was to study the inheritance of the spike productivity

elements by F; hybrids from tester crosses of winter bread wheat varieties of different
geographical origins.

Materials and Methods. Twenty hybrid combinations from tester crosses were studied. Field

studies were conducted in 2017-2019. The experiments were laid out in accordance with the
requirements of breeding field experiments. F; hybrids and their parents were sown with a
hand planter within the optimal timeframe. The row length was 1 meter; the distance between
the rows was 20 cm; the depth was 4-6 cm; the predecessor was black fallow. 20 kernels per
row were sown. Data were statistically processed, as B.A. Dospekhov recommended. The
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phenotypic dominance degree for breeding traits in the hybrid combinations was calculated by
B. Griffing’s formula. The obtained data were grouped in accordance with G.M. Beil. and R.E.
Atkins’s classification.

Results and Discussion. In 2018, in 50% of the hybrids, the ‘spike length’ trait was inherited by
overdominance; in 2019 and 2020, this type of inheritance prevailed, accounting for 95% and
70%, respectively. Positive dominance of this train in 2018 was observed in five combinations
(25%). In 2019 and 2020, this type of inheritance was observed in one combination (5%) and
in two combinations (10%), respectively. Intermediate inheritance was observed in four
combinations (20%) in 2018 and in three combinations (15%) in 2020. Negative dominance
was recorded in the of Vodohrai Bilotserkivskyi / Arktis combination (hct = -0.9) in 2018 and
in the Korovaina / Kanada combination (hct = -0.8) in 2020.In 2018 and 2020, the ‘spikelet
number per spike’ trait was inherited by overdominance in 85% of the combinations; in 2019,
this type of inheritance was observed in 100% of the combinations. In 2018, two
combinations, namely Korovaina / Kanada (hct = 1.0) and Vodohrai Bilotserkivskyi / Kanada
(hct = 0.7), inherited this trait by positive dominance, and the Ladyzhynka / Kanada
combination (hct = 0.1) - by intermediate inheritance. In 2020, one combination inherited the
‘spikelet number per spike’ trait by positive dominance (Vodohrai Bilotserkivskyi / Viglanka
(hct = 0.8)); one combination - by negative dominance (Ladyzhynka / Donera (hct = -1.0)) and
one combination — by intermediate inheritance (Korovaina / Kanada (hct = -0.3)).The ‘kernel
number per spike’ trait was inherited by overdominance in 70%, 95% and 55% of the
combinations in 2018, 2019 and 2020, respectively. In 2018, positive dominance was observed
in 20% (4 combinations) of the combinations; in 2020, this type of inheritance was observed
in 10% (2) of the combinations (hct = 0.8). Intermediate inheritance of this trait was observed
in two combinations (10%) in 2018, in the Korovaina / Kanada combination (hct = 0.4) in
2019 and in seven combinations in 2020. Negative dominance was not observed in any of the
study years.The “kernel weight per spike’ trait was inherited by overdominance in 75%, 100%
and 95% in 2018, 2019 and 2020, respectively. In 2018, this trait was inherited by positive
dominance in two combinations, namely in Korovaina / Donera (hct = 0.9) and Vodohrai
Bilotserkivskyi / Donera (hct = 0.8); intermediate inheritance was observed in three
combinations (Ladyzhynka / Donera (hct = 0.3), Ladyzhynka / Kanada (hct = 0.5), and Khvala
/ Donera (hct = 0.1) ). In 2020, positive dominance was observed in one combination (Khvala /
Donera (hct =1.0)).The ‘thousand kernel weight’ trait was inherited similarly in 2018 and
2020: the prevailing type of inheritance was overdominance - 70% (14 combinations). Positive
dominance was observed in 15% (3 combinations) and intermediate inheritance — also in 15%
(3) of the combinations. In 2019, the prevailing type of inheritance was also overdominance,
accounting for 75% (15 combinations); positive dominance was observed in 10% (2
combinations; Dyvo / Kanada (hct = 0.8) and Khvala / Viglanka ( hct = 0.6)) and intermediate
inheritance was also observed in 10% (Korovaina / Donera (hct = 0.3), Khvala / Donera (hct =
0.4)). In addition, in that year, the ‘thousand kernel weight’ trait in the Khvala / Kanada
combination (hct = -1.1) was inherited by negative overdominance (depression) (hct <-1).

Conclusions. Across the study years, overdominance was the prevailing type of inheritance in F;
hybrids for all the studied traits, specifically for the spike length (50%, 95% and 75% in 2018,
2019 and 2020, respectively), the spikelet number per spike (85% in 2018 and 2020 and 100%
in 2019), the kernel number per spike (70% in 2018, 95% in 2019 and 55% in 2020), the
kernel weight per spike (75% in 2018, 100% in 2019 and 95% in 2020) and the thousand
kernel weight (70% in 2018 and 2020, 75% in 2019). On average across the study years, two
hybrid combinations with overdominance inheritance of all the investigated traits were
identified: Korovaina / Viglanka and Dyvo / Viglanka. Viglanka showed the highest
combining ability.

Keywords: winter bread wheat, inheritance (hct), spike productivity elements, combination,
overdominance
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YCIIANKYBAHHA EJIEMEHTIB IIPOAYKTHBHOCTI KOJIOCY TIIBPHIAMH
HEPHIOr0 IIOKOJITHHA ITHIEHUAII M’AKOI O3HMOI

Yepnooaii F0.0., Ps6uyn B.K.
Incrutyr pocnunnunrsa iM. B.S. FOp’eBa HAAH, Ykpaina

Merta i 3aga4i gocaizkeHHsi. MeTOI0 JOCHKEHHST OyJI0 BHUBYEHHS YCIAJKyBaHHS E€JIEMEHTIB
MPOAYKTUBHOCTI KOJIOCY TiOpHIaMM HEpIIOro MOKOJIHHS BiJl TECTEPHUX CXPEIlyBaHb COPTIB
MIIEHHIII M’ SKOT 03UMO1 PI3HOTO reorpadiyHOro NOXOPKEHHSI.

Marepiaau Tta mMeroau.MatepiagoM juia gochiukeHHs BucTynainu 20 riOpuaHux KoMOIHAIii
CTBOPEHHX Yy pe3yJbTaTi MpPOBEIEHHS TECTEPHUX cCXpelryBaHb. [loiboBi AOCHiIKEHHS
nposeaeHo B 2017-2019 pp. Jochimu Oyno 3akiajgeHo BIAMOBIAHO 10 BUMOT CENEKI[IMHHIX
MOJILOBUX EKCIIEPUMEHTIB. PyuHoro camxankoro BuciBamu riopumu F;, Ta ix 0OaTbKiBChKi
KOMITIOHEHTH B ONITUMAaJIbHI CTPOKU. JloBxkuHa psaaka — 1 merp, mikpamas — 20 cM, rimubuna 4—6
CM, TIONIEpETHUK — YOpHUH map. Y psiok BuciBanu 20 3epeH.CraTucTHUHY 0OpOOKY pe3yabTariB
npoBesieHo 3a MeToaukoro JlocniexoBa b.A. CTymiHb ()eHOTUIOBOTO JOMIHYBaHHS y T1OPHIHUX
KOMOIHAIIISX 32 CENEKIIHHUME O3HAaKaMH Ta BIACTUBOCTAMHU OOpaxoByBaiu 3a (opmysown B.
Griffing. ['pynyBanHS OTpUMaHUX JaHUX MPOBOIMIM BiAMOBiIHO o Kiacudikamii G.M. Beil,,
R.E. Atkins.

OoroBopennsi pesyabtatiB.y 2018 p. y 50 % riOpumiB o3HaKa JOBXHHA KOJIOCY
yCHaJKOBYBalIach 3a TUMOM HanaoMminyBaHHs, y 2019 ta 2020 pp. gaHuii TMO ycnaJKyBaHHS
nepeBakaB 1 craHoBuB 95 Ta 70 % BinnmoigHo. Ilo3uTHBHE AOMIHYBaHHS TaHOI O3HAKU Y
2018 p. cmocrepiraniocst y mw’situ komOiHamid (25 %). Y 2019 Ta 2020 pp. manuii Tun
yCHaJKyBaHHs criocrepiraBcs B onHiei komOiHamii (5 %), Ta B 1mBox (10 %) BiamosimHo.
[TpomixHe ycnankyBanuscrnocrepiraigocs B 2018 p. y yotuprox kombinamiit (20 %) ta y 2020
p. B Tppox komOiHawii (15 %). Heratusue nominyBanus y 2018 p. 6yno B komOinanii Bogorpaii
ounonepkiBcrkuit / Arktis(het = -0,9), a 8 2020 p. B Kopogaiina / Kanada(her = -0,8).0O3naka
KUIBbKICTh KOJIOCKIB y Kosoci B 2018 ta B 2020 pp. ycnankoByBayach B 85 % komOiHawiil 3a
TUTNIOM HaanoMiHyBaHHs, a B 2019 p. manmit Tunm ycmanakyBauHs crocrepiraBes B 100 %
koMmOiHamii. Y 2018 p. nBi kombOiHaltii, a came Koposaitna / Kanada(hct = 1,0) Ta Bogorpait
oinonepkicrkuiit / Kanada(ther = 0,7), ycmaakoByBaiau AaHy O3HaKy 3a THUIIOM TO3UTHBHE
JOMiHyBaHHs, a koMOiHamis Jlammkuaka / Kanada(her = 0,1) mana npoMikHe ycriagKyBaHHs. Y
2020 p. mo oxaHii KOMOIHAIil yCHaJKOBYBaJIM O3HAKU KUIBKICTH KOJIOCKIB Y KOJIOCI 32 THUIIOM
no3utuBHe AoMminyBaHHS (Bomorpait OimouepkiBcekuit / Viglanka(hcr = 0,8)), nHeratuBHe
nominyBanHs (Jlamwkunka / Howspather = -1,0)) ta npomikae ycmagkyBanus (Koposaiina /
Kanada(hct = -0,3)).O3Haka kibKicTh 3epeH y kojoci y 70, 95 Tta 55 % xomOiHarii
yCMaaKOBYBaJacs 3a THUIOM HajytoMiHyBaHHA y 2018, 2019 ta 2020 pp. Bimmosigno. Y 2018 p. y
20 % (4 wr.) xoMmOiHawii crocTepiranocs MO3WTUBHE NOMiHYBaHHs, a y 2020 p. maHuil Tum
ycnaakyBaHHs crioctepiraBest B 10 % xomOinartiii (2 mr.) (her = 0,8). [IpoMbkHe ycraakyBaHHS
nanoi o3Haku B 2018 p. cnocrepiranocs y nqBox kombOiHamisax (10 %), y 2019 p. — y kombOinarii
Kopogaiina / Kanada (her = 0,4), a B 2020 p. — y cimox koM0iHarisx. HeratTuBHOro JTOMiHYBaHHS B
’KOJTHOMY 3 POKIB JIOCHIKEHb He criocTepiraii.O3Haka Maca 3epHa 3 KOJIOCY YCIaJKOBYBalach
3a TUIOM HaanoMiHyBaHHs y 75, 100 ta 95 % B 2018, 2019 Ta 2020 pp. BignmosigHo. Y 2018 p. y
JBOX KOMOIHAIIM J1JaHa O3HAKa YCIaJKOBYBAJach 3a THUIIOM IMO3UTHUBHE AOMIHYBaHHS, a came B
Koposgaiina / Jlonspa (her = 0,9) Ta Bonorpaii Ginouepkisebkuii. / Jlonspa (her = 0,8), a y
TpbOX KOMOIHaIIH criocTepiranocs npoMbkHe ycnaakyBanHs (Jlamoxunka / Jlonspa (her = 0,3),
Jlammwxkunka / Kanada (her = 0,5), XBana / Honspa (her = 0,1). ¥V 2020 p. y oaniel komOiHamii
(XBana / Jonapa (her =1,0) cnocrepiranocst no3utuBHe gominyBaHHs. O3Haka maca 1000 3epen
y 2018 Ta 2020 pp. ycnaakoByBajlacsi OJHAKOBO, TaK IEPEBAKAIOYMM THUIIOM YCHaJKyBaHHS
oyno HagmominyBanHs — 70 % (14 mT.), MO3UTUBHE NOMIHYBaHHS crioctepiranoch y 15 % (3
IIT.) Ta NPOMDKHE YycmajakyBaHHs Oyno Takox y 30 % (3 mr.) xomOinamit. Y 2019 p.
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NepeBaKal0uuM THIIOM YCTIaZKyBaHHS TeX Oyino HagmnoMminyBaHHs — 75 % (15 mrt.), Ha oqHOMY
piBHi, mo 10 % (2 mrt.) cnoctepiranocs nmo3utuBHe AoMinyBaHHs (uBo / Kanada (her = 0,8) Ta
Xgana / Viglanka (hcr = 0,6)) Ta npomixue ycnagkyBanus (Koposaiina / [{onspa (her = 0,3),
Xsana / Jlonspa (her = 0,4)). Takoxx y nanomy pomi o3naka maca 1000 3epen y komOiHamii
Xpana / Kanada (her = -1,1) ycmagkoByBanmach 3a TWUIIOM HETaTHBHE HaJOMIHYBaHHS
(mempecis) (her <-1).

BucnHoBku. 3a poku pociimpkeHb y F riOpuniB mepeBakaroudM THUIIOM YCIAAKyBaHHS BCIX
JIOCTIDKYBAaHUX O3HAK Oylo HaJIOMiHYBaHHS, a came JoBxkuHaA kojocy (50, 95 ta 75 %
BigmoBigHO y 2018, 2019 Ta 2020 pp.), KUTEKOCTI KOJIOCKIB y Kosoci (85 % — 2018 Ta 2020 pp.
ta 100 % — 2019 p.), xinbkicTh 3epen y xoioci (70 % — 2018 p., 95 % — 2019 p. ta 55 % — 2020
p.), Maca 3epHa 3 koJocy (75 % — 2018 p., 100 % — 2019 p. ta 95 % — 2020 p.) Ta maca 1000
3epeH (70 % — 2018 ta 2020 pp., 75 % — 2019 p.). Y cepenHpomMy 3a pOoKd AOCHIIKEHb BUALUICHO
1Bl TiOpUAHI KOMOIHAIl, sIKi 32 BCiMa JOCHIPKEHUMH O3HAKaMU Malll TUI YCHaJKyBaHHS
HaanominyBanHsa: Koposaitna / Viglanka ta JluBo / Viglanka. Copt Viglanka mnposBus
HaBUIIY KOMOIHAIIHHY 37JaTHICTb.

Knrwouogi cnosa: nwenuys ym’ska o3uma, ycnaokyeauws (hem), enemenmu npooyKmueHocmi
KOOCA, KOMOIHAYIs, HAOOOMIHYBAHHSL
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