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Introduction
The collection of peonies of the M. M. Grysh-

ko National Botanical Garden (NBG) National 
Academy of Sciences is currently the largest 
in Ukraine and the richest in Eastern Europe. 
Having the status of a national treasure, the 
collection reflects a long period of historical 
development of the peony culture, which is a 
source of enormous genetic diversity and the 
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The origin of Herbaceous hybrid Group peony cultivars
of the M. M. Gryshko National Botanical Garden 
of NAS of Ukraine collection and the prospects for their use
V. F. Gorobe ts, T. O. Shcherbakova*

M. M. Gryshko National Botanical Garden of the National Academy of Sciences of Ukraine, 1 Tymiriazievska St., Kyiv, 03004, Ukraine, 
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Purpose. To analyze the origin of the Herbaceous Hybrid Group peony cultivar collection of the M. M. Gryshko National 
Botanical Garden (NBG) National Academy of Sciences of Ukraine (NAS) and to determine the prospects for their use in 
breeeding work and decorative horticulture. Methods. The object of research was peonies of the Herbaceous Hybrid Gp of the 
NBG peony collection. The plants are grown on sunny open experimental and exposition plots of the NBG. Cultivars studies 
and phenological observations of plants were carried out during 2012–2022. Results. Varietal diversity of Herbaceous 
Hybrid Gp peonies of the NBG collection was analyzed by origin. The analysis showed that 122 varieties were created by US 
breeders, of which the Saunders breeding is represented by the largest number of varieties in the collection. 38 varieties 
are of Ukrainian breeding and created in the NBG. The analysis of hybrids obtained by distant crosses made it possible 
to identify combinations that give fertile offspring and to create promising double and triple hybrids. For decorative 
horticulture, 165 varieties of world and domestic breeding are recommended. They were grouped into four groups by flower 
color and two groups by the beginning of flowering. Plants of the early group start flowering before May 22 (± 4 days). 
The flowering of the late group of varieties occurs at the beginning of the flowering of the variety ‘Red Charm’ (May 22 ± 4 
days) and later. Conclusions. For more than 50 years of introductory work with peony Herbaceous Hybrid Gp, 133 varieties 
of world breeding were tested at NBG. The main number of varieties was included in the collection in the first years of the 
21st century. A comparative study of new varieties showed that most of them are sterile. Varieties ‘Dreamtime’, ‘Greenland’, 
‘Quitzin’, ‘Lavender Whisper’, ‘Lemon Chiffon’, ‘Pastelegance’, ‘Pastelorama’, ‘Salmon Dream’, ‘Sunny Boy’, ‘Sunny Girl’, ‘Sunny 
Day’, ‘The Mackinac Grand’, ‘Vanilla Schnapps’, ‘Triphena Parkin’, ‘Pink Vanguard’, ‘Lavender Whisper’, were fertile and can be 
successfully used in the hybridization process. It was revealed that the source of early flowering of varieties created in the 
NBG was introduced wild species of herbaceous peonies: P. peregrina, P. wittmanniana, P. arietina. Peonies with double or 
semi-double flowers can be obtained by using P. officinalis ‘Rubra Plena’ with double flowers as a maternal component, and 
P. lactiflora varieties (‘President Taft’, ‘La Pionce’, ‘Lord Kitchener’, ‘Adolphe Roussean’, ‘M-lle Janne Riviere’) as paternal one 
also with terry flowers.

Keywords: interspecies hybridization; crossing; flowering.

basis of domestic breeding [1–3]. The mobi-
lized varieties serve as the basis for morpho-
logical and biological studies of plants, study 
of the rhythms of their growth and develop-
ment, and features of adaptation under con-
ditions of introduction [4, 5]. On the basis of 
the collected gene pool, methods of variety 
assessment and cultivation technologies are 
being developed. The collection is a standard 
for the State Variety Testing, a source of re-
plenishment and expansion of the collections 
of regional botanical gardens and material 
for horticulture and greening. The collection 
also has scientific and educational value for 
breeders, amateurs, students of biological 
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and agricultural specialties, and schoolchil-
dren [2, 3].

Currently, the collection is a generic com-
plex of Paeonia L., represented by three life 
forms and numbering 10 species, 650 varieties 
and 17 promising hybrid forms. It includes 
varieties of all garden peony groups:

Lactiflora Gp (varieties based on a single 
species P. lactiflora Pall.),

Herbaceous Hybrid Gp (varieties obtained 
by hybridization of herbaceous peonies of dif-
ferent species),

Lutea Hybrid Gp (P. lutea Delavay ex 
Franch. (P. delavayi Franch.) and P. × suffru-
ticosa Andrews varieties were used to create 
cultivars),

Itoh Gp (obtained by crossing plants of dif-
ferent life forms),

Suffruticosa Gp (based on P. × suffruticosa) 
[1, 2].

Varieties of peonies of the Herbaceous Hy-
brid Gp are promising for the introduction 
and use. The group includes varieties created 
by hybridization of species of herbaceous peo-
nies of diverse ecological and geographical 
origin: P. officinalis L. (South-Western and 
Eastern Europe, the Mediterranean), P. lacti-
flora (South-East Asia), P. anomala L. (South 
and Central Asia), P. arietina G. Anderson 
(Southeastern Europe, Caucasus), P. offici-
nalis L. (Central and Southeastern Europe),    
P. peregrina Mill. (Southeastern Europe),              
P. tenuifolia L. (Balkan Peninsula, Caucasus, 
Crimea, Siberia), P. daurica subs. wittmanni-
ana (Hartwiss ex. Lindl.) D.Y.Hong (Western 
Caucasus) and others [6, 7].

The species have different ploidy; there-
fore, most of the Herbaceous Hybrid Gp varie-
ties were obtained by distant hybridization are 
tetraploids or triploids [8–10]. Such varieties 
are characterized by a wide range of morpho-
logical features, which increases their decora-
tiveness and adapts well to new cultivation 
conditions. They differ from other groups in 
early flowering periods, originality of the co-
loring (bright red, coral pink, yellow flowers 
in the color of flowers) and flower shape (sim-
ple, semi-double and double) [11, 12].

The first attempts to create interspecific 
peony hybrids were made in Europe in the 
middle of the 19th century. French breeder          
V. Lemoine first crossed P. lactiflora with            
P. wittmanniana and obtained hybrids (‘Avant 
Garde’, ‘Le Printemps’, ‘Mai Fleuri’, ‘Russi 
Major’) with an early flowering period. The 
German breeder G. Arends, crossing P. pere-
grina with P. wittmanniana, obtained hybrid 
forms with light yellow and pink flowers. 

Three of his varieties are registered in the 
Peony Registry of the American Peony Soci-
ety: ‘Alpha’, ‘Mai Königin’, ‘Reine de Mai’ 
[13]. In England, P. Barr was engaged in peo-
ny interspecific hybridization. Having done a 
lot of work on crossing P. officinalis and               
P. arietina and their breeding forms, he re-
ceived a number of seedlings, among which he 
selected the variety ‘Northern Glory’.

At the end of the XIX – beginning of the XX 
century American breeders A. Saunders,                  
L. Glass cock, E. Auten crossed P. lactiflora and 
P. officinalis and obtained about a hundred in-
terspecific hybrids. Also, from crossing P. of-
ficinalis and P. tenuifolia, L. Glascock obtained 
hybrid forms, one of which was registered as 
‘Laddie’ variety. Professor A. Sanders made a 
particularly great contribution to the creation 
of new varieties. His work made it possible to 
extend the flowering period of peonies by two 
to three weeks compared with varieties based 
on P. officinalis, P. tenuifolia and interspecific 
hybrids obtained by W. Lemoine. He created 
new peony varieties with flowers of scarlet, 
red, light cherry, pale lilac, waxy hue with an 
interesting border of petals, as well as the color 
of bone and opal. But the greatest achievement 
was to obtain a pink color with orange-pink, 
coral, cherry shades, which were previously 
present only in Chinese bush peonies and never 
seen in herbaceous varieties [1, 13].

The success of distant hybridization has in-
spired many breeders to develop a whole group 
of early flowering varieties. So, W. Krekler 
created more than 400 varieties, including: 
‘A. Krekler’, ‘Abalone Pearl’, ‘Abalone Pink’, 
‘All My Love’, ‘Allen Lewis’ and others.              
W. Mains received now widely known varie-
ties ‘Buckeye Belle’, ‘Bill Krekler’, ‘Walter 
Mains’, ‘Goody’. W. Bockstoce made himself 
famous for varieties ‘Henry Bockstoce’, ‘Di-
ana Parcks’, ‘Carol’, ‘Bess Bockstoce’. Cur-
rently, 1127 varieties of Herbaceous Hybrid 
Gp are registered in the Peony Registry of the 
American Peony Society [13].

In Ukraine, varieties of the described peony 
group began to appear after the Second World 
War and are cultivated in the collections of 
botanical gardens, arboretums and amateur 
flower growers. Peony collection of the NBG is 
the most represented in terms of assortment.

The purpose of the research is to analyze the 
origin of the Herbaceous Hybrid Group peony 
varieties from the collection of the 
M. M. Gryshko National Botanical Garden of 
NAS of Ukraine (NBG) and to determine the 
prospects for their use in breeding work and 
ornamental horticulture.
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Materials and methods
Plants of peony varieties of the Herbaceous 

Hybrid Gp of the NBG peony collection were 
the object of research. Varieties of the Herba-
ceous Hybrid Gp were included to the collection 
by exchange and purchase of planting material 
(parts of rhizomes with three or four rudimen-
tary shoots) with botanical institutions, ama-
teur flower growers and garden centers in 
Ukraine and the world. The introduction fore-
cast was carried out using the methods pro-
posed by P. E. Bulakh [14], taking into account 
the varietal characteristics of the plants.

All available variety descriptions and varie-
ty descriptions from the Peony Registry of the 
American Peony Society were used for variety 
identification [13]. Plants of the peony collec-
tion are grown in the open sunny experimen-
tal and exposition areas of the NBG. The sites 
are located on the Pechersk slopes of the Kyiv 
Upland in the natural landmark “Zvirynets” 
(50°32′ N and 30°33′ E) in the southeastern 
part of Kyiv on the border of two physical and 
geographical zones: the forest zone of Polissia 
and Forest-Steppe zones. The climate is tem-
perate continental. The average annual air 
temperature is 9.5 °C [15].

A comparative study of peonies of foreign 
breeding and varieties created in the NBG was 
carried out according to the method of V. M. 
Bylov [16] and the Method for conducting an 
examination of peony varieties (Paeonia L.) for 
Distinctness, Uniformity and Stability [17]. 
According to these methods, 6 plants of each 
variet y were used for research [16, 17]. During 
2012–2022 phenological observations of plants 
were carried out, the results were statistically 
processed [16, 18]. The most important indica-
tors of the decorative variety value were sin-
gled out: the color of the flower and the begin-
ning of flowering, according to which the varie-
ties were grouped. Grouping varieties accor-
ding to these parameters allows us to show the 
diversity of the peony assortment, which can 
be used in the selection of varieties for orna-
mental horticulture and breeding.

Although the weather conditions signifi-
cantly shift the dates of the beginning of the 
variety flowering, however, the correlation 
between varieties regarding the timing of 
flowering is maintained: that is, the early-
flowering variety always blooms earlier than 
the middle one, the middle one before the late 
one. Therefore, based on the determined 
timing of the beginning of each variety flo-
wering, all varieties were divided into two 
groups relative to the beginning of flowe ring 

of the medium-flowering variety ‘Red Charm’: 
group I – varieties blooming before the flo-
wering of ‘Red Charm’, group II – after the 
beginning of its flowering [19]. Such a distri-
bution of varieties into groups allows us to 
select varieties to expand the range of decora-
tive flower arrangements. This distribution of 
varieties by groups makes it possible to choose 
varieties for expanding the range of flower 
arrangement decorativeness.

Results and discussion
Peony introduction and breeding started at 

the beginning of the NBG construction and 
development. The formation of the collection 
fund began in 1947, when 30 first varieties 
were obtained through the German company 
“Lange”. Later the collection was replenished 
with samples from other botanical gardens, 
experimental stations, scientific institutions 
and our own breeding.

The first varieties of the Herbaceous Hy-
brids group were included in the collection in 
1971–1976 (Fig. 1). These are A. Saunders 
varieties, created in the 30–40s: ‘Carina’, ‘Ca-
vatina’, ‘Early Daybreak’, ‘Legion of Honor’, 
‘Reward’, ‘Rosy Cheek’, ‘Seraphim’; E. Auten 
varieties: ‘Auten’s Red’, ‘Early Scout’. Also 
‘Mahogany’ (Glasscock, 1937), ‘Ann Zahller’ 
(Mains, 1956).

During the 80–90s of XX century 26 more 
varieties were introduced. The main number 
of varieties was included in the collection in 
the first years of the 21st century, which was 
due to the import of new varieties of world 
breeding to Ukraine and the need to test them 
in our conditions. In particular, during 2000–
2019 the collection fund was enriched by 76 
new varieties.

In total, over 50 years of introduction work 
with peony Herbaceous Hybrid Gp, 133 varie-
ties of world breeding were tested in the NBG.

The analysis of the origin of the introduced 
varieties showed that 121 varieties were created 
by US breeders (Fig. 2). Of them, the collection 
of A. Saunders (33 varieties), E. Auten (13 va-
rieties), L. Glasscock (10), and U. Bockstoce (7 
varieties). The collection also includes varieties 
created and registered in Canada, Belgium, 
Sweden, Russia, the Netherlands, and France.

A. Saunders used a range of species as pa-
rental forms, crossing P. lactiflora with P. of-
ficinalis, P. peregrina, P. anomala subsp. 
veitchii (Lynch) D.Y.Hong & K.Y.Pan, P. dau-
rica subsp. mlokosewitschii. To obtain early 
varieties, Sanders included P. tenuifolia and 
P. macrophylla (P. daurica subsp. macrophyl-
la) in the breeding process.
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Plants. The priority direction of breeding work 
was the creation of varieties with early and 
very early flowering periods. Wild-growing 
species of herbaceous peonies were introduced 
into the NBG as a source of early flowering:          
P. peregrina, P. wittmanniana, P. arietina. The 
carriers of high decorativeness of the flower 
and high productivity of flowering were the 
varieties P. lactiflora and P. officinalis and 
their decorative subspecies and forms.

In the process of analyzing the results of 
our own breeding work, great form-building 
possibilities of distant hybridization were re-
vealed, consisting not only in a combination 
of useful features of the original forms, but 
also in the appearance of many new ones that 
are not characteristic of the parental genera-
tion. Since in all combinations of crosses where 
wild-growing species were parental forms, the 
first generation was dominated by a negative 
trait – a single flower form, therefore the back-
cross method, recurrent backcrossing, and cros-
sing of terry P. lactiflora varieties with fertile 
interspecific hybrids F

1
 were applied.

The results of hybridization showed that 
the most decorative forms of peonies with 
double or semi-double flowers can be obtained 
using  P. officinalis ‘Rubra Plena’ with double 
flowers as the maternal component, and P. lac-
tiflora (‘President Taft’, ‘La Pionce’) as the 
paternal component, ‘Lord Kitchener’, ‘Adol-
p he Roussean’, ‘M-lle Janne Riviere’) also with 
double flowers (Table 1). For example, variety 
‘Yuvilei Kyieva’ was created by crossing                 
P. officinalis ‘Rubra Plena’ with P. lactiflora 
‘Adolphe Roussean’, ‘Benefis’ variety – by 
crossing P. officinalis ‘Rubra Plena’ and                  
P. lactiflora ‘President Taft’. Sometimes it 
was possible to obtain double forms by cros-
sing P. officinalis ‘Rubra Plena’ with varieties 
or breeding numbers of P. lactiflora that have 
single flowers. This is how the variety ‘Chak-
lunka’ was obtained.

Analysis of the hybrid stock obtained from 
distant crosses made it possible to identify 
combinations that give fertile offspring:                 
♀ P. officinalis ‘Rubra Plena’ × ♂ P. peregrina, 
♀ P. officinalis ‘Rubra Plena’ × ♂ P. humilis 
(P. officinalis subsp. microcarpa Nyman),              
♀ P. officinalis ‘Rubra Plena’ × ♂ P. officinalis 
var. alba, ♀ P. officinalis ‘Rubra Plena’ ×               
♂ P. officinalis var. banatica. The hybrids cre-
ated as a result of such combinations turned 
out to be promising in further breeding work.

Most P. lactiflora cultivars were crossed 
with F

1
 distant hybrids (♀ P. officinalis ‘Rub-

ra Plena’ × ♂ P. peregrina) and triple distant 
hybrids were obtained.
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Fig. 1. The number of introduced varieties of world (I) 
and domestic breeding (II) in different years 

in the M. M. Gryshko National Botanical Garden 
of the NAS of Ukraine

Fig. 2. Distribution of Herbaceous Hybrid Gp varieties 
of the peony collection of of the M. M. Gryshko National 

Botanical Garden of the NAS of Ukraine by country 
of variety registration

USA – 121

Canada – 5
Russia – 2

Sweden – 2

Ukraine – 38

Belgium – 1

Netherlands – 1
France – 1

The varieties of Auten, Glasscock and Bock-
stoce present in the collection owe their origin 
to P. lactiflora and P. officinalis.

It should be noted that the French cultivar 
‘Smoutii’ (Smout / van Houtte, 1843) is the ol-
dest one in the collection. The presence of P. te-
nu ifolia genes in its genotype allows the varie-
ty to bloom already in the first decade of May.

From the data shown in Figures 1 and 2, it 
follows that 38 varieties of the Herbaceous Hy-
brid Gp collection are varieties of Ukrainian 
breeding created at the NBG. Breeding work 
with this group of cultivars was started at the 
NBG back in 1970 by V. F. Gorobets, Candidate 
of Biological Sciences, Leading Researcher of 
the Department of Flower and Ornamental 
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Table 1 
The origin of the Herbaceous Hybrid Gp varieties of the the M. M. Gryshko National Botanical Garden 

of the NAS of Ukraine breeding

Variety
Year of registration 

and author 
of the variety

Combination of crossings

Double interspecific hybrids
1 ‘Benefis’ 2003

Gorobets
♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora ‘President Taft’

2 ‘Blondyn’ 2013 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

3 ‘Vesniane Defile’ 2014 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. wittmanniana

4 ‘Dzvony Mykhailivskoho’ 2022*
Gorobets

♀ P. peregrina × ♂ P. lactiflora ‘Vesilna’

5 ‘Kozachok’ 1981 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

6 ‘Koketka’ 2011
Gorobets

♀ P. officinalis var. banatica × ♂ P. lactiflora ‘President Taft’

7 ‘Koryfei’ 2003
Gorobets

♀ P. peregrina × ♂ P. lactiflora ‘President Taft’

8 ‘Lehin Honorovyi’ 2022*
Gorobets, 
Shcherbakova

♀ P. peregrina × ♂ P. lactiflora ‘Vesilna’

9 ‘Malynova Vatra’ 2010 
Gorobets

♀ P.peregrina × ♂ P. lactiflora ‘La Pionce’

10 ‘Ofieliia’ 1998 
Gorobets

♀ P. officinalis var. banatica × ♂ P. lactiflora ‘President Taft’

11 ‘Svitliachok’ 2013 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

12 ‘Travnevi Rosy’ 2013 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

13 ‘Favoryt’ 2009 
Gorobets

♀ P. peregrina × ♂ P. lactiflora ‘President Taft’

14 ‘Khokhloma’ 1986
Gorobets, Tyran

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

15 ‘Chaklunka’ 2003 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

16 ‘Cheburashka’ 2011 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. peregrinà

17 ‘Chervonyi Oksamyt’ 1984 
Gorobets, Tyran

♀ P. peregrina × ♂ P. lactiflora ‘President Taft’

18 ‘Chervoni Vitryla’ 1998 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora

19 ‘Chumatskyi Shliakh’ 2010 
Gorobets

♀ P. lactiflora ‘Lord Kitchener’ × ♂ P. arietina

20 ‘Yuvilei Kyieva’ 2003 
Gorobets

♀ P. officinalis ‘Rubra Plena’ × ♂ P. lactiflora ‘Adolphe Roussean’

Triple interspecific hybrids
21  ‘Vechornytsi Travnia’ 2022 

Gorobets
♀ P. officinalis × ♂ F

1
 (P. officinalis ‘Rubra Plena’ × P. officinalis var. 

alba)
22 ‘Dudaryk’ 2022*

Gorobets 
Shcherbakova

♀ P. officinalis × ♂ F
1
 (P. officinalis ‘Rubra Plena’ × P. officinalis var. 

alba)

23  ‘Herkules’ 2010 
Gorobets

♀ P. lactiflora ‘Adolphe Roussean’ × ♂ (P. officinalis ‘Rubra Plena’ ×
P. peregrina)

24 ‘Heroiam Nebesnoi Sotni’ 2014 
Gorobets

♀ P.lactiflora ‘Lord Kitchener’ × ♂ F
1
 (P. officinalis ‘Rubra Plena’ ×

P. peregrina)
25 ‘Irokez’ 2007 

Gorobets
♀ P. lactiflora ‘Lord Kitchener’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ ×

P. officinalis var. banatica)
26 ‘Kvazimodo’ 2010 

Gorobets
♀ P. lactiflora ‘M-lle Janne Riviere’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ × 

P. peregrina)
27 ‘Pysanka Kolomyi’ 2010 

Gorobets
♀ P. lactiflora ‘Adolphe Roussean’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ × 

P. peregrina)
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Variety
Year of registration 

and author 
of the variety

Combination of crossings

28 ‘Metelyk’ 2009 
Gorobets

♀ P. lactiflora ‘Lord Kitchener’ × ♂ F
1
 (P. officinalis ‘Rubra Plena’ × 

♂ P. officinalis var. banatica)
29 ‘Madiarochka’ 2021

Gorobets
♀ P. lactiflora ‘Lord Kitchener’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ × 

P. officinalis var. banatica)
30 ‘Svitankova Poema’ 2011 

Gorobets
♀ P. arietina × ♂ F

1
 (♀ P. officinalis ‘Rubra Plena’ × ♂ P. peregrina)

31 ‘Sny Roksolany’ 2021
Gorobets

♀ P. lactiflora ‘Lord Kitchener’ × ♂ P. officinalis var. banatica

32 ‘Stozhary’ 2021
Gorobets

♀ P. lactiflora ‘Lord Kitchener’ × ♂ F
1
 (P. officinalis ‘Rubra Plena’ × 

P. peregrina)
33 ‘Strily Amura’ 2021

Gorobets
♀ P. lactiflora ‘Lord Kitchener’ × ♂ F

1
 (♀ P. officinalis ‘Rubra Plena’ ×

♂ P. officinalis var. banatica)
34 ‘Chempion’ 2009 

Gorobets
♀ P. lactiflora ‘Adolphe Roussean’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ × 

♂ P. peregrina)
35 ‘Chervona Vezha’ 2009 

Gorobets
♀ P. lactiflora ‘Adolphe Roussean’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ × 

♂ P. peregrina)
36 ‘Chornomor’ 2013 

Gorobets
♀ P. lactiflora ‘Lord Kitchener’ × ♂ F

1
 (P. officinalis ‘Rubra Plena’ ×

♂ P. peregrina)
37 ‘Filizhanka Koraliv’ 2022*

Gorobets
♀ P. officinalis ‘Rubra Plena’ × ♂ P. peregrina

38 ‘Lunnaya doroga’ Gorobets ♀ P. officinalis ‘Rubra Plena’ × ♂ P. wittmanniana

*year of filing an application for the State registration of a variety.

Continue Table 1

One of the most important decorative fea-
tures of a peony flower, which is primarily 
taken into account by gardeners and land-
scape designers, is its color. We combined all 
the variety of peony colors and shades into 
four groups: red (light, dark red flowers, 
orange-red, purple-red, cherry, etc.), pink 
(light, dark pink flowers, salmon-pink, coral, 
coral pink, lilac pink, purplish pink), white 
(white, creamy white), yellow (light yellow 
petals, bright yellow, lemon yellow, creamy 
yellow) (Table 2).

The analysis of the variety origin have 
showed that those of early breeding in 20s-60s 
of the XX century mainly have a red flower 
color, inherited from P. officinalis, P. tenuifo-
lia, and P. peregrina.

Varieties of light pink, pink, coral-pink 
color were obtained mainly in the second half 
of the 20th century, when various forms of           
P. officinalis, P. arietina and subspecies                   
P. daurica and P. anomala were actively in-
cluded into the breeding process.

At the end of the 20th and the beginning of 
the 21st centuries, a group of new varieties 
with bright yellow flower color appeared. The 
coloring was caused by genes that induce the 
synthesis of kaempferol glycosides of yellow 
color, obtained from the ancestral P. daurica 
subsp. mlokosewitschii [20]. New cultivars 
have been the result of a complex hybridiza-
tion of early yellow-flowered cultivars: ‘Moon-

rise’, ‘Nova’, ‘Rushlight’, ‘Ballerina’, ‘Eliza-
beth Cahn’, ‘Claire de Lune’, ‘Prairie Moon’.

Tests of new varieties in the conditions of 
Ukraine showed that the most promising of 
them were: ‘Lemon Chiffon’ – D. Reath’s varie-
ty with a double shape and lemon-yellow color 
of the flower, yellow and cream-yellow K. La-
ning varieties ‘Sunny Boy’ and ‘Sunny Girl’  
(Fig. 3). Introduced in the NBG, the Swedish 
variety ‘Quitzin’ (author Prof. Harald Faw-
kner) has large bomb-shaped double flowers 
with creamy peach petals and bright yellow 
staminoids. It is characteristic that on one 
plant there are flowers, both single and of 
varying degrees of doubling. ‘Quitzin’ turned 
out to be quite promising for further bree-
ding, resulting in its creamy pink veriety 
‘Trip hena Parkin’ of 2009.

Obtaining varieties with cream-pink, pink-
cream, pastel color of the flower has become 
one of the modern trends in the breeding of 
this peony group. Among them, Pastelegance 
(Seidl, 1989) and Pastelorama (Seidl / Bre-
mer, 2013) turned out to be promising in our 
conditions. Both are the result of crossing 
pink and yellow Salmon Dream (‘Paula Fay’ × 
‘Moonrise’) parental forms with ‘Lemon Chif-
fon’ and R. Anderson’s hybrid, respectively.

In the NBG, P. daurica subs. wittmanniana, 
is included in the breeding work, which made 
it possible to obtain a light pink-cream variety 
‘Vesniane Defile’.
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Comparative study of modern varieties 
showed that most of them are sterile and do 
not bear fruit. The sterility of varieties, 
which in most cases are triploids, is mani-
fested due to the different fecundity of the 
original parental forms. However, we mana-
ged to find and select a number of fertile 
varieties: ‘Dreamtime’, ‘Greenland’, ‘Quit-
zin’, ‘Lavender Whisper’, ‘Lemon Chiffon’, 
‘Pastelegance’, ‘Pastelorama’, ‘Salmon Dream’, 

‘Sunny Boy’ , ‘Sunny Girl’, ‘Sunny Day’, 
‘The Mackinac Grand’, ‘Vanilla Schnapps’, 
‘Triphena Parkin’, ‘Pink Vanguard’. The se-
lected varieties can be successfully used for 
hybridization in the breeding process.

The beginning of the peony flowering, as 
well as other ornamental plants, is one of the 
most significant indicators that allows choo-
sing the right varieties for both cut and land-
scape compositions. The timing of the begin-
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Fig. 3. Flowers of modern peony varieties of Herbaceous Hybrid Gp of yellow, cream, cream-pink color promising 
for breeding work and decorative gardening: 1. ‘Lemon Chiffon’ (Reath D. L., 1981), 2. ‘Sunny Boy’ (Laning, 1985), 

3. ‘Sunny Girl’ (Laning, 1985), 4. ‘Quitzin’ (Fawkner, 2001), 5. ‘Triphena Parkin’ (Fawkner, 2009), 6. ‘Pastelegance’ 
(Seidl, 1989), 7. ‘Pastelorama’ (Seidl / Bremer, 2013), 8. ‘Pink Vanguard’ (Seidl / Hollingsworth, 2005), 9. ‘Greenland’ 

(Pehrson / Seidl, 1989), 10. ‘Dreamtime’ (Seidl / Bremer, 2013), 11. ‘Vesniane Defile’ (Gorobets, 2014), 
12. ‘Golden Wings’ (Pehrson / Hollingsworth, 1994)
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ning of flowering is a varietal characteristic, 
which strongly depends on the natural and 
climatic conditions of the region of introduc-
tion. However, the correlation between varie-

ties regarding the timing of flowering is main-
tained.

We divided the introduced Herbaceous Hy-
brid Gp cultivars into two groups relatively to 
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the beginning of flowering of the ‘Red Charm’ 
cultivar, which begins flowering on 22.05 ± 4 
days under NBG conditions. Under the condi-
tions of the NBG, the varieties of the first 

group bloom in the last days of April and un-
til May 22. Varieties of the second group be-
gin flowering on May 23 – the first days of 
June (Table 2).

Table 2
Peony varieties of Herbaceous Hybrid Gp promising for decorative gardening

Years of 
variety 

registration

Groups of varieties by flower color

Red Pink White Yellow

Beginning of flowering < Red Charm

Before 
1939

‘Jean E. Bockstoce’ (Bockstoce, 
W. S.), ‘Rosedale’ (Auten), 
‘Smoutii’ (Smout / van Houtte), 
‘Sunbright’ (Glasscock)

‘Cavatina’ (Saunders) ‘Chalice’, ‘Sera-
phim’ (Saunders)

1940–1959 ‘Ann Zahller’ (Mains), ‘Auten’s 
Red’, ‘Early Scout’, ‘Fiesta’, ‘Oran-
ge Glory’ (Auten), ‘Dad’ (Glass-
cock / Krekler), ‘Carina’, ‘Early-
bird’, ‘Heritage’, ‘Reward’ (Saun-
ders), ‘Illini Belle’, ‘Convoy’, ‘Red 
Charm’ (Glasscock), ‘Massasoit’ 
(White / Wild & Son), ‘Orleonok’ 
(Fomocheva)

‘Athena’, ‘Firelight’, ‘Laura 
Magnuson’, ‘May Lilac’, ‘Pico-
tee’, ‘Winterthur’ (Saunders)

‘Ballerina’, 
‘Garden Peace’, 
‘Moonrise’, ‘Nova’ 
(Saunders), ‘Early 
Daybreak’, ‘Eliza-
beth Cahn’, ‘Star-
ligh’ (Saunders)

‘Claire de Lune’ 
(White / Wild & Son), 
‘Golden Wings’ (Pehr-
son / Hollingsworth), 
‘Nova’ (Saunders)

1960–1978 ‘America’ (Rudolph), ‘Burst of 
Joy’, ‘Red Romance’ (Auten-
Wild & Son), ‘Tiny Tim’ (origin. 
unknown via Smirnow),

‘Coral Fay’ (Fay / Reath, D. L.), 
‘Novost’ Altaya’ (Luchnik), 
‘Paula Fay’ (Fay), ‘Rose Heart’ 
(Bockstoce / Landis)

‘Cream Delight’ (Reath, 
D. L.), ‘Roselette`s 
Child’ (Saunders)

1980–1999 ‘Merry Mayshine’ (Saunders 
/ Hollingsworth / Smetana), 
‘Chiervoni Vitryla’ (Gorobets), 
‘Khokhloma’ (Gorobets, Tyran)

‘Lavender Whisper’ (Klehm, 
R. G.), ‘Lois Choice’ (Laning),
‘Kozachiok’, ‘Ofieliia’ 
(Gorobets)

‘Early Glow’, Sun-
day Chimes (Hol-
lingsworth)

‘Lemon Chiffon’ (Reath, 
D. L), ‘Sunny Boy’, ‘Sun-
ny Girl’ (La ning), ‘Lun-
naya doroga’ (Gorobets)

2000–2019 ‘Benefis’, ‘Cheburashka’, 
‘Chervona Vezha’, ‘Heroiam 
Nebesnoi Sotni’, ‘Pysanka Kolo-
myi’, ‘Stozhary’, ‘Yuvilei Kyieva’ 
(Gorobets)

 ‘Blondyn’, ‘Chumatskyi Shliakh’, 
‘Filizhanka Koraliv’, ‘Koketka’, 
‘Metelyk’, ‘Strily Amura’,
‘Svitankova Poema’,
‘Svitliachok’, ‘Travnevi Rosy’, 
‘Vechornytsi Travnia’, ‘Vesniane 
Defile’, ‘Dudaryk’ (Gorobets)

Beginning of flowering ≥ ‘Red Charm’
1920–1939 ‘Chocolate Soldier’ (Auten), 

‘Flame’, ‘Mahogany’, ‘Cherry Red’ 
(Glasscock), ‘Topeka’ (Auten)

1940–1959 ‘Alexander Woolcott’, ‘Ellen 
Cowley’, ‘Legion of Honor’, 
‘Lustrous’, ‘Postilion’, ‘Scarlet 
Tanager’ (Saunders), ‘Angelo 
Cobb’ (Freeborn), ‘Buckeye 
Belle’, ‘Walter Mains’ (Mains), 
‘Carol’, ‘Diana Parks’, ‘Henry 
Bockstoce’, ‘Howard R. Watkins’ 
(Bockstoce, W. S.), ‘Chief 
Justice’, ‘Dandy Dan’, ‘Favorita’, 
‘Eldorado’, ‘Robert W. Auten’ 
(Auten), ‘Helen Matthews’ 
(Saunders / Krekler) 

‘Bess Bockstoce’ (Bockstoce, 
W. S.), ‘Cytherea’, ‘Gillian’, 
‘Lovely Rose’, ‘Ludovica’, 
‘Rosy Cheek’, ‘Nadia’ 
(Saunders), ‘Eventide’, 
‘Salmon Glow’ (Glasscock), 
‘Goody’ (Freeborn), ‘Raspberry 
Rose’ (Auten), ‘Chalice Pink’ 
(Saunders / Krekler)

‘Requiem’ 
(Saunders)

‘Prairie Moon’ (Fay)

1960–1979 ‘America’ (Rudolph), ‘Aristocrat’ 
(Krekler), ‘Blaze’ (Fay / Reath, 
D. L.), ‘Old Faithful’ (Glasscock /
Falk)

‘Ann Berry Cousins’ (Cousins 
/ Klehm, R. G), ‘Coral Charm’, 
‘Coral Supreme’ (Wissing), 
‘Heavenly Pink’ (Smirnow), 
‘Salmon Dream’ (Reath, D. L.), 
‘Hi-Mabel’ (Bockstoce)

‘Colonel Owen 
Cousins’ 
(Cousins / Klehm, 
R. G.)
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Varieties whose parent forms were early flo-
wering species and their forms begin flowering 
earlier. Thus, ‘Earlybird’, one of the first varie-
ties of Saunders, which blooms in the conditions 
of the NBG as early as April 28 ± 3 days, was 
created on the basis of the hybridization of             
P. woodwardi and P. tenuifolia. Another early 
(May 5 ± 4 days) Saunders variety ‘Seraphim’ 
was obtained by crossing P. lactiflora and              
P. macrophylla. ‘Starlight’ – a hybrid of                 
P. lactiflora, P. officinalis, P. macrophylla,           
P. daurica subsp. mlokosewitschii blooms on 
May 12 ± 3 days.

An early flowering period is also noted for 
variety ‘Orlyonok’ (V. F. Fomicheva), which 
blooms on May 12 ± 4 days due to the pre-
sence of P. tenuifolia genes in its genotype. 
On May 11 ‘Tiny Tim’ (Smirnov, 1975) begins 
its flowering, which is due to the early flowe-
ring of P. tenuifolia ‘Rubra Plena’. Early 
flowering ‘Novost Altaya’ variety (Z. I. Luch-
nik) is due to the crossing of P. lactiflora with                   
P. anomala.

Among the introduced cultivars, Autena 
cultivars are among the first to bloom: ‘Early 
Scout’ (15.05 ± 5 days) was created on the 
basis of P. lactiflora ‘Richard Carvel’ and              
P. tenuifolia; ‘Favorita’ (16.05 ± 4 days) is the 
result of hybridization between P. lactiflora 
and P. officinalis.

Varieties created in the NBG are marked by 
early flowering periods. Among them, ‘Vesnia-
ne Defile’ and ‘Stozhary’ bloom on May 12 ± 
2 days, ‘Strily Amura’ – on May 13 ± 3 days, 

Years of 
variety 

registration

Groups of varieties by flower color

Red Pink White Yellow

1980–1999 ‘Command Performance’ 
(Hollingsworth), ‘Red Grace’ 
(Glasscock-Klehm, R. G.), ‘The 
Mackinac Grand’ (Reath, D. L.), 
‘Christmas Velvet’ (Anderson, 
R. F.), ‘Chervonyi Oksamyt’ 
(Gorobets, Tyran)

‘Carnation Bouquet’, 
‘Pastelegance’ (Seidl), ‘Coral 
Sunset’ (Wissing), ‘Coral`n 
Gold’, ‘Etched Salmon’ 
(Cousins / Klehm, R. G.), 
‘Lorelei’ (Hollingsworth), 
‘Coral Magic’, ‘Pink Hawaiian 
Coral’ (Klehm, R. G.), ‘Salmon 
Chiffon’ (Rudolph / Klehm, 
R. G.)

‘Greenland’ 
(Pehrson / Seidl) 

‘Golden Wings’ 
(Pehrson / 
Hollingsworth)

2000–2019 ‘Chaklunka’, ‘Chempion’, 
‘Chornomor’, ‘Favoryt’, 
‘Herkules’, ‘Koryfei’, 
‘Madiarochka’, ‘Malynova Vatra’, 
‘Dzvony Mykhailivskoho’,
‘Lehin Honorovyi’
 (Gorobets)

‘Dreamtime’, ‘Pastelorama’ 
(Seidl / Bremer), ‘Joker’ 
(Bockstoce / Landis/ Allan 
Rogers) ‘Lavender Baby’ 
(Warmerdam), ‘Pink Vanguard’ 
(Seidl / Hollingsworth), 
‘Triphena Parkin’ (Fawkner), 
‘Roselette`s Baby’ (Adelman), 
‘Irokez’, ‘Kvasimodo’, 
‘Sny Roksolany’ (Gorobets)

‘Vanilla Schnapps’ 
(Seidl / Bremer)

‘Quitzin’ (Fawkner)

Continue Table 2

‘Filizhanka Koraliv’ – on May 14 ± 2 days, 
and ‘Blondyn’ – on May 16.

Among the late varieties, we should note 
‘Colonel Owen Cousins’, ‘Coral`n Gold’, ‘Hen-
ry Bockstoce’, ‘Lorelei’, ‘Old Faithful’, ‘Herku-
les’, ‘Koryfei’, the beginning of flowe ring of 
which falls on May 27–31 and ‘Dzvony Mykhai-
livskoho’, ‘Lehin Honorovyi’ – on 09.06 ± 2 
days.

 
Conclusions
For more than 50 years of introduction 

work with Herbaceous Hybrid Gp peonies, 133 
varieties of world breeding were tested in the 
NBG. The main number of varieties was in-
cluded in the collection in the first years of 
the 21st century, which was due to the intro-
duction of new varieties of world breeding to 
Ukraine and the need to test them in our con-
ditions.

Varieties created in the late XX – early XXI 
century with bright yellow, pastel, pink-
cream, cream-pink flower color, proved to be 
promising for cultivation in Ukraine. Com-
parative study of new varieties showed that 
most of them are sterile. Fertile varieties 
were: ‘Dreamtime’, ‘Greenland’, ‘Quitzin’, 
‘Lavender Whisper’, ‘Lemon Chiffon’, ‘Paste-
legance’, ‘Pastelorama’, ‘Salmon Dream’, 
‘Sunny Boy’, ‘Sunny Girl’, ‘ Sunny Day’, ‘The 
Mackinac Grand’, ‘Vanilla Schnapps’, ‘Tri-
phena Parkin’, ‘Pink Vanguard’, ‘Lavender 
Whisper’, which can be successfully used in 
the hybridization process.
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Introduced wild species of herbaceous peo-
nies are the source of early flowering cultivars 
created in the NBG: P. peregrina, P. wittman-
niana, and P. arietina. Peonies with double or 
semi-double flowers can be obtained using 
both the maternal component of P. officinalis 
‘Rubra Plena’ with double flowers, and the 
paternal of P. lactiflora varieties (‘President 
Taft’, ‘La Pionce’, ‘Lord Kitchener’, ‘Adolphe 
Rousse’, ‘M-lle Janne Riviere’) also with doub-
le flowers.

For ornamental horticulture, 165 varieties 
of world and domestic breeding, combined 
into four groups according to flower color and 
two groups according to the beginning of 
flowering are recommended, which makes it 
possible to select varieties to expand the range 
of decorative flower compositions.
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Ìåòà. Ïðîàíàë³çóâàòè ïîõîäæåííÿ ñîðò³â ï³âîí³é Her-
baceous Hybrid Group êîëåêö³¿ Íàö³îíàëüíîãî áîòàí³÷íîãî 
ñàäó ³ìåí³ Ì. Ì. Ãðèøêà Íàö³îíàëüíî¿ àêàäåì³¿ íàóê 
Óêðà¿íè (ÍÁÑ) òà âèçíà÷èòè ïåðñïåêòèâè ¿õ çàñòîñóâàííÿ 
â ñåëåêö³éí³é ðîáîò³ òà äåêîðàòèâíîìó ñàä³âíèöòâ³. 
Ìåòîäè. Îá’ºêòîì äîñë³äæåíü ñëóãóâàëè ðîñëèíè ñîðò³â 
ï³âîí³é ãðóïè òðàâ’ÿíèñò³ ã³áðèäè (Herbaceous Hybrid Gp) 
êîëåêö³¿ ï³âîí³é ÍÁÑ. Ðîñëèíè âèðîùóþòüñÿ íà ñîíÿ÷íèõ 
â³äêðèòèõ åêñïåðèìåíòàëüíèõ òà åêñïîçèö³éíèõ ä³ëÿíêàõ 
ÍÁÑ. Ïîð³âíÿëüíå âèâ÷åííÿ ñîðò³â òà ôåíîëîã³÷í³ 
ñïîñòåðåæåííÿ çà ðîñëèíàìè ïðîâîäèëè ïðîòÿãîì 
2012–2022 ðð. Ðåçóëüòàòè. Ïðîàíàë³çîâàíî ñîðòîâå 
ð³çíîìàí³òòÿ ï³âîí³é Herbaceous Hybrid Gp êîëåêö³¿ ÍÁÑ 
çà ïîõîäæåííÿì. Àíàë³ç ïîêàçàâ, ùî 122 ñîðòè ñòâîðåíî 
ñåëåêö³îíåðàìè ÑØÀ, ç ÿêèõ ó êîëåêö³¿ íàéá³ëüøîþ 
ê³ëüê³ñòþ ïðåäñòàâëåíà ñåëåêö³ÿ Ñàíäåðñà. 38 ñîðò³â – öå 
ñîðòè óêðà¿íñüêî¿ ñåëåêö³¿, ñòâîðåí³ â ÍÁÑ. Àíàë³ç ã³áðèä³â, 
îòðèìàíèõ øëÿõîì â³ääàëåíèõ ñõðåùóâàíü, äàâ çìîãó 
âèä³ëèòè êîìá³íàö³¿, ÿê³ äàþòü ôåðòèëüíå ïîòîìñòâî, ³ 
ñòâîðèòè ïåðñïåêòèâí³ ïîäâ³éí³ òà ïîòð³éí³ ã³áðèäè. Äëÿ 
äåêîðàòèâíîãî ñàä³âíèöòâà ðåêîìåíäîâàíî 165 ñîðò³â 
ñâ³òîâî¿ òà âëàñíî¿ ñåëåêö³¿, ÿê³ îá’ºäíàëè ó ÷îòèðè ãðóïè 
çà çàáàðâëåííÿì êâ³òêè òà ó äâ³ ãðóïè çà ïî÷àòêîì öâ³ò³ííÿ. 
Ðîñëèíè ðàííüî¿ ãðóïè ðîçïî÷èíàþòü öâ³ò³ííÿ äî 22 òðàâíÿ 

(± 4 äîáè). Êâ³òóâàííÿ ï³çíüî¿ ãðóïè ñîðò³â ïðèïàäàº íà 
ïî÷àòîê öâ³ò³ííÿ ñîðòó ‘Red Charm’ (22 òðàâíÿ ± 4 äîáè) òà 
ï³çí³øå. Âèñíîâêè. Á³ëüø ÿê çà 50 ðîê³â ³íòðîäóêö³éíî¿ 
ðîáîòè ç ï³âîí³ÿìè Herbaceous Hybrid Gp â ÍÁÑ áóëî 
âèïðîáóâàíî 133 ñîðòè ñâ³òîâî¿ ñåëåêö³¿. Îñíîâíà ê³ëüê³ñòü 
ñîðò³â áóëà çàëó÷åíà äî êîëåêö³¿ â ïåðø³ ðîêè ÕÕ² ñò. 
Ïîð³âíÿëüíå âèâ÷åííÿ íîâèõ ñîðò³â ïîêàçàëî, ùî á³ëüø³ñòü 
³ç íèõ º ñòåðèëüíèìè. Ôåðòèëüíèìè âèÿâèëèñÿ ‘Dreamtime’, 
‘Greenland’, ‘Quitzin’, ‘Lavender Whisper’, ‘Lemon Chiffon’, ‘Pas-
telegance’, ‘Pastelorama’, ‘Salmon Dream’, ‘Sunny Boy’, ‘Sunny 
Girl’, ‘Sunny Day’, ‘The Mackinac Grand’, ‘Vanilla Schnapps’, 
‘Triphena Parkin’, ‘Pink Vanguard’, ‘Lavender Whisper’, ÿê³ 
ìîæóòü óñï³øíî âèêîðèñòîâóâàòèñÿ â ã³áðèäèçàö³éíîìó 
ïðîöåñ³. Óñòàíîâëåíî, ùî äæåðåëîì ðàííüîãî öâ³ò³ííÿ 
ñîðò³â, ñòâîðåíèõ â ÍÁÑ, áóëè ³íòðîäóêîâàí³ äèêîðîñë³ 
âèäè òðàâ’ÿíèñòèõ ï³âîí³é: P. peregrina, P. wittmanniana,         
P. arietina. Ï³âîí³¿ ç ìàõðîâèìè àáî íàï³âìàõðîâèìè 
êâ³òêàìè ìîæíà îòðèìàòè, âèêîðèñòîâóþ÷è ÿê ìàòåðèíñüêèé 
êîìïîíåíò P. officinalis ‘Rubra Plena’ ç ìàõðîâèìè êâ³òêàìè, 
à ÿê áàòüê³âñüêèé – ñîðòè P. lactiflora (‘President Taft’, ‘La 
Pionce’, ‘Lord Kitchener’, ‘Adolphe Roussean’, ‘M-lle Janne Ri-
viere’) òàêîæ ç ìàõðîâèìè êâ³òêàìè.

Êëþ÷îâ³ ñëîâà: ì³æâèäîâà ã³áðèäèçàö³ÿ; ñõðåùóâàííÿ; 
öâ³ò³ííÿ.
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Îêèñíþâàëüí³ òà àíòèîêcèäàíòí³ ïðîöåñè 
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Ìåòà. Íà îñíîâ³ âèâ÷åííÿ îêèñíþâàëüíèõ òà àíòèîêèñíþâàëüíèõ ïðîöåñ³â ó ðîñëèíàõ ïøåíèö³ (Triticum aestivum L.) ó 
ôàç³ êîëîñ³ííÿ çà âðàæåííÿ Septoria tritici Rob. âèÿâèòè ñîðòîâ³ îñîáëèâîñò³ çà çì³íîþ ð³âíÿ ïåðîêñèäó âîäíþ, ³íòåí-
ñèâíîñò³ ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â, àêòèâíîñò³ àíòèîêñèäàíòíèõ åíçèì³â äëÿ ðîçðîáëåííÿ á³îõ³ì³÷íèõ ìåòîä³â 
äîáîðó ñò³éêèõ ïðîòè õâîðîáè cîðò³â. Ìåòîäè. Ïîëüîâèé, ñïåêòðîôîòîìåòðè÷í³ ìåòîäè âèçíà÷åííÿ á³îõ³ì³÷íèõ ïî-
êàçíèê³â, ïîð³âíÿííÿ, óçàãàëüíåííÿ. Ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â äîñë³äæåíü ïðîâîäèëè çà äîïîìîãîþ ïðîãðàìè 
Libre Office Calc (GNU Lesser General Public Licensev3). Ðåçóëüòàòè. Âèÿâëåí³ çì³íè âì³ñòó ïåðîêñèäó âîäíþ, ìàëîíî-
âîãî ä³àëüäåã³äó òà àêòèâíîñò³ ñóïåðîêñèääèñìóòàçè, êàòàëàçè, ïåðîêñèäàçè â ðîñëèíàõ ïøåíèö³ ó ôàç³ êîëîñ³ííÿ çà 
³íô³êóâàííÿ ñåïòîð³îçîì. Óñòàíîâëåíî íàÿâí³ñòü îñîáëèâîñòåé çì³íè îêèñíþâàëüíèõ òà àíòèîêèñíþâàëüíèõ ïðîöåñ³â 
êë³òèí ðîñëèí ïøåíèö³ çà ³íô³êóâàííÿ çáóäíèêàìè ñåïòîð³îçó çàëåæíî â³ä äîñë³äæåíîãî ñîðòó ïøåíèö³. Ïîêàçàíî, 
ùî ðåàêö³ÿ ðîñëèí íà âðàæåííÿ çáóäíèêàìè ñåïòîð³îçó â ñò³éê³øèõ ïðîòè õâîðîáè ñîðò³â ïøåíèö³ õàðàêòåðèçóâà-
ëàñÿ ï³äâèùåíèìè àáî íåçì³ííèìè â³äíîñíî êîíòðîëþ âì³ñòîì ìàëîíîâîãî ä³àëüäåã³äó òà àêòèâíîñò³ ïåðîêñèäàçè. 
Âèñíîâêè. Îòðèìàí³ ðåçóëüòàòè ðîçøèðþþòü çíàííÿ ïðî ìåõàí³çìè ï³äòðèìàííÿ îêèñíþâàëüíîãî ãîìåîñòàçó â ðîñ-
ëèí ïøåíèö³ çà ³íô³êóâàííÿ çáóäíèêàìè ñåïòîð³îçó òà äàþòü çìîãó âèä³ëèòè á³îõ³ì³÷í³ ðåàêö³¿ ðîñëèí êóëüòóðè ó â³ä-
ïîâ³äü íà ³íôåêö³þ, ÿê³ ìîæóòü áóòè âèêîðèñòàí³ íàäàë³ äëÿ ðîçðîáëåííÿ á³îõ³ì³÷íèõ ìåòîä³â ³äåíòèô³êàö³¿ ñò³éêèõ 
ïðîòè õâîðîáè ñîðò³â.
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ðîñëèí, çíèæåííÿ âðîæàþ çåðíà ³ ïîã³ðøåí-
íÿ éîãî ïîñ³âíèõ òà òåõíîëîã³÷íèõ ÿêîñòåé. 
Óòðàòè âðîæàþ ìîæóòü ñòàíîâèòè 40% [1]. 
Âèêîðèñòàííÿ ð³çíèõ (àãðîòåõí³÷íèõ, ñåëåê-
ö³éíèõ, á³îòåõíîëîã³÷íèõ) ñïîñîá³â ï³äâèùåí-
íÿ ñò³éêîñò³ ðîñëèí ïðîòè õâîðîá º âêðàé 
âàæëèâèì çàâäàííÿì. Îäíèì ç íàéá³ëüø åêî-
íîì³÷íî âèã³äíèõ òà åêîëîã³÷íî áåçïå÷íèõ 
ñïîñîá³â ï³äâèùåííÿ ñò³éêîñò³ ðîñëèí º âè-
êîðèñòàííÿ ó âèðîáíèöòâ³ ñò³éêèõ ñîðò³â. Íå-
çâàæàþ÷è íà ñêëàäí³ñòü ðîçâ’ÿçàííÿ öüîãî 
çàâäàííÿ, ïðàêòè÷íî ïî êîæí³é êóëüòóð³ º 
ñïåêòð ãåíîòèï³â, ùî â³äð³çíÿþòüñÿ çà ð³âíåì 
ñò³éêîñò³ ïðîòè ò³º¿ ÷è ³íøî¿ õâîðîáè [2]. 
Çíà÷ íó äîïîìîãó â ïðîöåñ³ ñòâîðåííÿ âèõ³ä-
íîãî ìàòåð³àëó äëÿ äîáîðó òà ñòâîðåííÿ ïåð-
ñïåêòèâíèõ ãåíîòèï³â çà ñò³éê³ñòþ ïðîòè õâî-
ðîá ìîæå ïîêàçàòè äîñë³äæåííÿ ô³ç³îëîãî-á³î-
õ³ì³÷íèõ ìåõàí³çì³â ¿¿ ôîðìóâàííÿ, âèÿâëåí-
íÿ á³îõ³ì³÷íèõ êðèòåð³¿â, ÿê³ ìîæóòü áóòè 
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âèêîðèñòàí³ â ïðîöåñ³ ðîçðîáëåííÿ åôåêòèâ-
íèõ ìåòîä³â äîáîðó ñò³éêèõ ãåíîòèï³â ó ñå-
ëåêö³¿. Âèÿâèâøè á³îõ³ì³÷í³ êðèòåð³¿, ïîñò³é-
íî ç÷åïëåí³ ç³ ñò³éê³ñòþ ïðîòè õâîðîáè, ìîæ-
íà óíèêíóòè íåîáõ³äíîñò³ òåñòóâàííÿ çíà÷íî¿ 
ê³ëüêîñò³ ðîñëèí òðàäèö³éíèìè ìåòîäàìè – 
äîñòàòíüî îö³íèòè íàÿâí³ñòü ìàðêåðà øâèä-
êèì á³îõ³ì³÷íèì òåñòîì, ³ çðîáèòè âèñíîâîê 
ùîäî ñòóïåíÿ ñò³éêîñò³ ðîñëèíè.

Çàãàëüíîþ ðåàêö³ºþ â³äãóêó æèâèõ îðãà-
í³çì³â, çîêðåìà é ðîñëèí, íà ä³þ íåñïðèÿò-
ëèâèõ ÷èííèê³â íàâêîëèøíüîãî ñåðåäîâèùà 
º óòâîðåííÿ òà íàêîïè÷åííÿ àêòèâíèõ ôîðì 
êèñíþ (ÀÔÊ). ÀÔÊ, ç îäíîãî áîêó, º âèñîêî-
òîêñè÷íèìè ñïîëóêàìè, à ç ³íøîãî – ðåãóëÿ-
òîðàìè ìåòàáîë³÷íèõ ïðîöåñ³â òà çàõèñíèõ 
ðåàêö³é ó ðîñëèíí³é êë³òèí³ [3, 4]. Ó ëàíöþ-
ç³ â³ëüíîðàäèêàëüíîãî îêèñíåííÿ ïåðøèìè 
ç’ÿâëÿþòüñÿ ÀÔÊ – ñóïåðîêñèäíèé àí³îí-ðà-
äèêàë Î

2
- ³ ñèíãëåòíà ôîðìà êèñíþ 1Î

2
, ã³äðî-

êñèëüíèé ðàäèêàë ÎÍ, ïåðîêñèä âîäíþ Í
2
Î

2 
[5]. Âîíè äàþòü ïî÷àòîê íèçö³ ³íøèõ ðàäè-
êàë³â, ³í³ö³þþòü â³ëüíîðàäèêàëüíå ïåðåêèñ-
íå îêèñíåííÿ ë³ï³ä³â. Îäíà ç ôîðì ÀÔÊ, ïå-
ðåêèñ âîäíþ (Í

2
Î

2
), º ïðÿìèì àíòèì³êðîáíèì 

àãåíòîì òà ñèãíàëüíîþ ìîëåêóëîþ [6, 7]. 
Shetty et al. [8] óñòàíîâëåíî, ùî ÷åðåç 15 ä³á 
ï³ñëÿ ³íô³êóâàííÿ ðîñëèí ïøåíèö³ S. tritici 
â³äáóâàëîñÿ çíà÷íå íàêîïè÷åííÿ H

2
O

2
 ó íå-

ñóì³ñíèõ âçàºìîä³ÿõ ðîñëèíè òà ïàòîãåíà, ùî 
çá³ãàëîñÿ ç ïðèïèíåííÿì ðîçïîâñþäæåííÿ 
çáóäíèêà ³, òàêèì ÷èíîì, óêàçóâàëî íà ðîëü 
H

2
O

2
 â àêòèâíîìó çàõèñò³ ðîñëèí ïøåíèö³. 

Mihailova et al. [9] âèâ÷àëè äåÿê³ ô³ç³îëîã³÷í³ 
ïîêàçíèêè ðîñëèí ïøåíèö³ íà ñòàä³¿ ïðîðîñ-
òàííÿ çà ³íô³êóâàííÿ çáóäíèêàìè ñåïòîð³îçó 
³ âèÿâèëè, ùî çì³íè âì³ñòó ê³íöåâîãî ïðî-
äóêòó ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â (ìàëî-
íîâîãî ä³àëüäåã³äó) òà çíà÷åííÿ êâàíòîâîãî 
âèõîäó òðàíñïîðòó åëåêòðîí³â PSII ìîæíà âè-
êîðèñòîâóâàòè äëÿ ñêðèí³íãó ñòóïåíÿ ñò³é-
êîñò³ ð³çíèõ ãåíîòèï³â ïðîòè S. tritici.

Äåòîêñèêàö³ÿ çàéâî¿ ê³ëüêîñò³ ÀÔÊ é ï³ä-
òðèìàííÿ áàëàíñó ì³æ ãåíåðàö³ºþ òà óòèë³-
çàö³ºþ ÀÔÊ ââàæàºòüñÿ õàðàêòåðíîþ ðèñîþ 
ñò³éêèõ ïðîòè ñòðåñ³â ðîñëèí [10, 11]. Ïîêà-
çàíî, ùî â öèõ ïðîöåñàõ áåðå ó÷àñòü íèçêà 
àíòèîêñèäàíòíèõ åíçèì³â, çîêðåìà ñóïåðîê-
ñèääèñìóòàçà, ïåðîêñèäàçà òà êàòàëàçà [12–
14]. Âèÿâëåíî, ùî ó ñò³éêèõ ïðîòè ñåïòîð³îçó 
ñîðò³â ïøåíèö³ ³íô³êóâàííÿ S. tritici ñóïðî-
âîäæóâàëîñÿ ðàíí³ì ³ ëîêàë³çîâàíèì íåêðî-
çîì, ³ øâèäêèì òà ³íòåíñèâíèì ï³äâèùåí-
íÿì àêòèâíîñò³ ïåðîêñèäàçè ³ ñóïåðîêñèääèñ-
ìóòàçè. Ó ñïðèéíÿòëèâèõ ñîðò³â ñèìïòîìè 
íåêðîçó, ï³äâèùåííÿ àêòèâíîñò³ ïîë³ôåíî-
ëîêñèäàçè, ñóïåðîêñèääèñìóòàçè ³ êàòàëàçè 
ç’ÿâëÿëèñÿ ³ç çàï³çíåííÿì [15]. 

Ìåòà äîñë³äæåíü – íà îñíîâ³ âèâ÷åííÿ 
îêèñíþâàëüíèõ òà àíòèîêèñíþâàëüíèõ ïðî-
öåñ³â â ðîñëèíàõ ïøåíèö³ (T. aestivum) ó ôàç³ 
êîëîñ³ííÿ çà âðàæåííÿ S. tritici âèÿâèòè ñîð-
òîâ³ îñîáëèâîñò³ çà çì³íîþ ð³âíÿ ïåðîêñèäó 
âîäíþ, ³íòåíñèâíîñò³ ïåðåêèñíîãî îêèñíåííÿ 
ë³ï³ä³â, àêòèâíîñò³ àíòèîêñèäàíòíèõ åíçè-
ì³â äëÿ ðîçðîáëåííÿ á³îõ³ì³÷íèõ ìåòîä³â äî-
áîðó ñò³éêèõ ïðîòè õâîðîáè cîðò³â. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè ïðîòÿãîì 2019–

2020 ðð. íà äîñë³äíèõ ïîëÿõ Ñåëåêö³éíî-ãå-
íåòè÷íîãî ³íñòèòóòó – Íàö³îíàëüíîãî öåíòðó 
íàñ³ííºçíàâñòâà òà ñîðòîâèâ÷åííÿ (ÑÃ² – 
ÍÖÍÑ), ðîçòàøîâàíèõ ó Ï³âäåííî-Çàõ³äíîìó 
ñòåïó Óêðà¿íè (ì. Îäåñà). Ìàòåð³àëîì äëÿ äî-
ñë³äæåíü ñëóãóâàëè ëèñòêè ðîñëèí ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ (T. aestivum) ó ôàç³ êîëîñ³ííÿ 
(ÂÂÑÍ 51–59) ñîðò³â ñåëåêö³¿ ÑÃ² – ÍÖÍÑ, 
ÿê³ áóëè âðàæåí³ S. tritici. Öå ñîðòè ‘Ìåëî-
ä³ÿ’ (ñò³éê³ñòü ïðîòè ñåïòîð³îçó – 7 áàë³â), 
‘Àêñ³îìà’ (7 áàë³â), ‘Æóðàâêà’ (6–7 áàë³â), 
‘Íèâà’ (5 áàë³â). Ô³òîïàòîëîã³÷íó îö³íêó äî-
ðîñëèõ ðîñëèí ïðîâîäèëè íà ïðèðîäíîìó 
ôîí³ ïîøèðåíèõ õâîðîá (áîðîøíèñòà ðîñà, 
ëèñòêîâà òà æîâòà ³ðæà, ñåïòîð³îç) íà åêñïå-
ðèìåíòàëüíèõ ä³ëÿíêàõ ðîçì³ðîì 10 ì2. Äëÿ 
âèçíà÷åííÿ ñò³éêîñò³ ïðîòè ñåïòîð³îçó äîäàò-
êîâî ñ³ÿëè äîñë³äè íà øòó÷íîìó ôîí³ â ³í-
ôåêö³éíîìó ðîçñàäíèêó â³ää³ëó ô³òîïàòîëî-
ã³¿ òà åíòîìîëîã³¿. Ñòóï³íü óðàæåííÿ ðîñëèí 
âèçíà÷àëè â ïåð³îä ìàêñèìàëüíîãî ðîçâèòêó 
õâîðîáè çà 9-áàëîâîþ ³íòåãðîâàíîþ øêàëîþ 
ÐÅÂ [16]. Äëÿ ïðîâåäåííÿ á³îõ³ì³÷íèõ äîñë³-
äæåíü áðàëè 10–20 ðîñëèí ç ä³ëÿíêè.

Óì³ñò ïåðîêñèäó âîäíþ âèçíà÷àëè ôåðîò³î-
ö³àíàòíèì ìåòîäîì [17]. Ïåðîêñèä âîäíþ ç 
ðîçòåðòîãî íà õîëîä³ ðîñëèííîãî ìàòåð³àëó 
åêñòðàãóâàëè 5%-þ òðèõëîðîöòîâîþ êèñëî-
òîþ. Ïðîáè öåíòðèôóãóâàëè ïðè 8000 g ïðî-
òÿãîì 10 õâ çà òåìïåðàòóðè íå âèùå 4 °Ñ òà 
ó ñóïåðíàòàíò³ âèçíà÷àëè êîíöåíòðàö³þ 
H

2
O

2
 ç âèêîðèñòàííÿì ñîë³ Ìîðà ³ ò³îö³àíàòó 

àìîí³þ çà ñâ³òëîïîãëèíàííÿì çàáàðâëåíîãî 
êîìïëåêñó çà 480 íì. ßê ñòàíäàðòè âèêîðèñ-
òîâóâàëè ðîç÷èíè ïåðîêñèäó âîäíþ.

Óì³ñò ìàëîíîâîãî ä³àëüäåã³äó (ÌÄÀ) âè-
çíà÷àëè çà ðåàêö³ºþ ç 2-ò³îáàðá³òóðîâîþ 
êèñëîòîþ (ÒÁÊ) ³ îö³íþâàëè çà âì³ñòîì ÒÁÊ-
àêòèâíèõ ïðîäóêò³â [18]. Íàâàæêó òêàíèí             
(≈ 0,4 ã) ëèñòê³â ïøåíèö³ ãîìîãåí³çóâàëè â 
0,1 Ì òðèñ-HCl áóôåð³, ðÍ 7,6 ç äîäàâàííÿì 
0,35 Ì NaCl, ê³íöåâèé îá’ºì ãîìîãåíàòó –             
15 ìë. Äî ãîìîãåíàòó 124 äîäàâàëè 5 ìë 
0,5%-ãî ðîç÷èíó ÒÁÊ ó 20%-é ÒÕÎ. Ñóì³ø 
íàãð³âàëè íà êèïëÿ÷³é âîäÿí³é áàí³ ïðîòÿ-
ãîì 30 õâ ³ ô³ëüòðóâàëè. Îïòè÷íó ãóñòèíó 
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ô³ëüòðàòó âèçíà÷àëè çà äîâæèíè õâèë³              
532 íì â³äíîñíî áóôåðó ç ðåàãåíòîì, àëå áåç 
ðîñëèííîãî ìàòåð³àëó. Êîíöåíòðàö³þ ÒÁÊ-
àêòèâíèõ ñïîëóê ðîçðàõîâóâàëè çà ìîëÿðíîþ 
åêñòèíêö³ºþ ÌÄÀ (ε = 1,56 · 10–5 Ì–1 ñì–1). 
Óì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â âèðàæàëè â 
µÌ/ìã á³ëêà. 

Àêòèâí³ñòü ïåðîêñèäàçè (ÊÔ 1.11.1.7) âèç-
íà÷àëè çà ìåòîäîì Ðèäæà òà Îñáîðíà [19] ç 
äåÿêèìè ìîäèô³êàö³ÿìè. Íàâàæêó ðîñëèí-
íîãî ìàòåð³àëó ãîìîãåí³çóâàëè â 0,06 ÌÊ, 
Na-ôîñôàòíîìó áóôåð³ Ñåðåíñåíà (ðÍ 6,2). 
Ãîìîãåíàò öåíòðèôóãóâàëè çà 7000 g ïðîòÿ-
ãîì 15 õâ. Íàäîñàäîâó ð³äèíó âèêîðèñòîâó-
âàëè äëÿ âèçíà÷åííÿ àêòèâíîñò³ åíçèìó, ñóá-
ñòðàòàìè â ðåàêö³éí³é ñóì³ø³ áóëè ãâàÿêîë 
³ ïåðîêñèä âîäíþ. 

Àêòèâí³ñòü êàòàëàçè (ÊÔ 1.11.1.6) âèçíà-
÷àëè çà ìîäèô³êîâàíîþ ìåòîäèêîþ âèçíà÷åí-
íÿ åíçèìó â åðèòðîöèòàõ êðîâ³ [20]. Êàòàëàçó 
åêñòðàãóâàëè ç òêàíèí ðîñëèí 0,2 Ì òðèñ-
ÍÑI áóôåðîì ðÍ 7,0 çà 4 °Ñ ïðîòÿãîì 60 õâ 
ïðè ñï³ââ³äíîøåíí³ ìàñà : îá’ºì 1 : 4. Ãîìî-
ãåíàò öåíòðèôóãóâàëè (6000 g, 20 õâ), âèêî-
ðèñòîâóþ÷è ñóïåðíàòàíò äëÿ âèçíà÷åííÿ 
ôåðìåíòàòèâíî¿ àêòèâíîñò³. ßê ñóáñòðàò áóëî 
âèêîðèñòàíî 0,75% Í

2
Î

2
. Àêòèâí³ñòü êàòàëà-

çè âèðàæàëè â îäèíèöÿõ âèì³ðþâàííÿ îïòè÷-
íî¿ ãóñòèíè ïðè 410 íì íà ìã á³ëêà/õâ. 

Àêòèâí³ñòü öèòîçîëüíî¿ ñóïåðîêñèääèñìó-
òàçè (ÊÔ 1.15.1.1) âèçíà÷àëè, âèêîðèñòîâóþ-
÷è ìåòîä, â îñíîâ³ ÿêîãî áóëà çäàòí³ñòü åíçè-
ìó êîíêóðóâàòè ç í³òðîòåòðàçîë³ºì ñèí³ì çà 
ñóïåðîêñèäí³ àí³îíè, ÿê³ óòâîðþþòüñÿ âíàñ-
ë³äîê àåðîáíî¿ âçàºìîä³¿ ÍÀÄH ³ ôåíàçèíìå-
òîñóëüôàòó. Îïòè÷íó ãóñòèíó âèçíà÷àëè çà 
540 íì [21].

Óì³ñò á³ëêà â åêñòðàêòàõ âèçíà÷àëè ìåòî-
äîì Ëîóð³ [22].

Äîñë³äè ïðîâîäèëèñÿ ó 3–5-êðàòí³é ïîâ-
òîðíîñòÿõ. Ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â 
äîñë³äæåíü ïðîâîäèëè çà äîïîìîãîþ ïðîãðà-
ìè Libre Office Calc (GNU Lesser General 
Public Licensev3). 

Ðåçóëüòàòè äîñë³äæåíü
Â³äîìî, ùî ðåöåïö³ÿ ðîñëèííèìè êë³òèíà-

ìè á³îïîë³ìåð³â åë³ñèòîð³â ïàòîãåíà ³íäóêóº 
â ³íô³êîâàíèõ òêàíèíàõ ãîñïîäàðÿ ãåíåðà-
ö³þ Í

2
Î

2
 [23]. Ïåðøîþ ëàíêîþ â ïàòîãåí-³í-

äóêîâàíîìó îêèñíþâàëüíîìó ñïàëàõó º àê-
òèâàö³ÿ ïîâ’ÿçàíî¿ ç êë³òèííîþ ìåìáðàíîþ 
ÍÀÄÔÍ-îêñèäàçè òà ãåíåðàö³ÿ ñóïåðîêñèä-
íîãî ðàäèêàëó, ÿêèé çà ó÷àñòþ ñóïåð îêcèä-
äèñìóòàçè ïåðåòâîðþºòüñÿ ó Í

2
Î

2 
[24]. Âèÿâ-

ëåíî, ùî âèñîêèé ð³âåíü ãåíåðàö³¿ Í
2
Î

2
, ÿêèé 

ñïîñòåð³ãàºòüñÿ ó ñò³éêèõ ðîñëèíàõ, ñïðèÿº 
ãàëüìóâàííþ àêòèâíîãî ðîñòó é ðîçâèòêó 

ïàòîãåí³â, à íèçüêèé, íàâïàêè, ³í³ö³þº ¿õíº 
çðîñòàííÿ [25].

Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü ïîêà-
çàíî, ùî çà âðàæåííÿ ñåïòîð³îçîì ó ëèñòêàõ 
ðîñëèí ïøåíèö³ âñ³õ äîñë³äæåíèõ ñîðò³â, 
ñïîñòåð³ãàëîñÿ äîñòîâ³ðíå çðîñòàííÿ ð³âíÿ 
ïåðîêñèäó âîäíþ (ðèñ. 1). Íàéá³ëüø çíà÷íå 
çðîñòàííÿ ð³âíÿ Í

2
Î

2 
áóëî âèÿâëåíî â ñîðòó 

‘Ìåëîä³ÿ’. Àíàëîã³÷íà ðåàêö³ÿ çà çì³íîþ 
âì³ñòó Í

2
Î

2 
ñïîñòåð³ãàëàñü ó ðîñëèíàõ ïøå-

íèö³ çà ³íô³êóâàííÿ â³ðóñîì ñìóãàñòî¿ ìîçà-
¿êè ïøåíèö³ (ÂÑÌÏ) [13] òà çáóäíèêàìè ôó-
çàð³îçó [26]. 

Ðèñ. 1. Óì³ñò ïåðîêñèäó âîäíþ â ðîñëèíàõ ïøåíèö³, 
óðàæåíèõ S. tritici, ó ôàç³ êîëîñ³ííÿ

ÀÔÊ ³í³ö³þþòü â³ëüíîðàäèêàëüíå ïåðåêèñ-
íå îêèñíåííÿ ë³ï³ä³â (ÏÎË). Ïðîäóêòè ÏÎË 
ìîæóòü áóòè îäíî÷àñíî «³íäèêàòîðàìè» òà 
ïåðâèííèìè «ìåä³àòîðàìè» ñòðåñó ÿê îñîá-
ëèâîãî ñòàíó êë³òèíè, ÿêèé ìîæå ïðèçâåñòè 
äî ï³äâèùåííÿ ¿¿ ñò³éêîñò³ äî á³î- òà àá³îòè÷-
íèõ ñòðåñîâèõ ÷èííèê³â [27]. Îäíèì ç îñíîâ-
íèõ ê³íöåâèõ ïðîäóêò³â ÏÎË º ÌÄÀ – âèñîêî-
àêòèâíà ã³äðîô³ëüíà ñïîëóêà, ùî ìàº íåâå-
ëèêó ìîëåêóëÿðíó ìàñó, ÿêà â íîðì³ ïðèñóò-
íÿ â òêàíèíàõ ó íèçüêèõ êîíöåíòðàö³ÿõ. 
Ïðîâåäåí³ íàìè äîñë³äæåííÿ ïîêàçàëè, ùî 
çðîñòàííÿ ð³âíÿ ÌÄÀ â ³íô³êîâàíèõ ðîñëè-
íàõ áóëà â³äçíà÷åíà ó ñîðò³â ‘Ìåëîä³ÿ’ òà ‘Àê-
ñ³îìà’, ÿê³ áóëè âèçíà÷åí³ ÿê ñò³éê³ ïðîòè 
õâîðîá. Â óðàæåíèõ ñåïòîð³îçîì ðîñëèíàõ 
ñîðòó ‘Íèâà’ ð³âåíü ÌÄÀ äîñòîâ³ðíî çíèæó-
âàâñÿ â³äíîñíî çäîðîâèõ ðîñëèí, à â ðîñëèí 
ñîðòó ‘Æóðàâêà’ âì³ñò ÌÄÀ ìàéæå íå â³ä-
ð³çíÿâñÿ â³ä êîíòðîëþ (ðèñ. 2). Ìîæíà ïðè-
ïóñòèòè, ùî çì³íè âì³ñòó ìàëîíîâîãî ä³àëü-
äåã³äó ìîæíà âèêîðèñòîâóâàòè äëÿ õàðàêòå-
ðèñòèêè ñòóïåíÿ ñò³éêîñò³ ïðîòè S. tritici ó 
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ð³çíèõ ãåíîòèï³â ïøåíèö³. Àíàëîã³÷í³ âèñíîâ-
êè áóëè îòðèìàí³ ó äîñë³äæåííÿõ [9].

Ðèñ. 2. Óì³ñò ìàëîíîâîãî ä³àëüäåã³äó â ðîñëèíàõ 
ïøåíèö³, óðàæåíèõ S. tritici, ó ôàç³ êîëîñ³ííÿ

Âèçíà÷åííÿ àêòèâíîñò³ ñóïåðîêñèääèñìó-
òàçè – êëþ÷îâîãî åíçèìó àíòèîêñèäàíòíî¿ 
ñèñòåìè êë³òèíè, ÿêèé êàòàë³çóº ïåðåòâî-
ðåííÿ ñóïåðîêñèäó íà ïåðîêñèä âîäíþ ³ ìî-
ëåêóëÿðíèé êèñåíü, äàëî çìîãó âèÿâèòè éîãî 
àêòèâàö³þ ó âñ³õ äîñë³äæåíèõ ñîðò³â çà âðà-
æåííÿ ñåïòîð³îçîì, êð³ì ñîðòó ‘Æóðàâêà’, ó 
ÿêîãî çì³íà àêòèâíîñò³ åíçèìó áóëà íåçíà÷-
íîþ (ðèñ. 3). Îòðèìàí³ íàìè ðåçóëüòàòè ï³ä-
òâåðäæóþòü ë³òåðàòóðí³ äàí³ [15, 28], ³ ïî-
êàçóþòü, ùî ñóïåðîêñèääèñìóòàçà â³ä³ãðàº 
âèð³øàëüíó ðîëü ó çíèæåíí³ îêèñíþâàëüíî-
ãî ñòðåñó â ðîñëèíàõ çà âðàæåííÿ ïàòîãåíîì.

Ùå îäíèì ³ç àíòèîêñèäàíòíèõ åíçèì³â º 
êàòàëàçà. Ðîëü öüîãî åíçèìó ïîëÿãàº â çàõèñ-
ò³ êë³òèí â³ä ïåðåêèñó âîäíþ, ùî óòâîðèâñÿ 
ï³ä ÷àñ ìåòàáîë³çìó, òà â çàáåçïå÷åíí³ ðîñëèí 
êèñíåì. Á³ëüøà ÷àñòèíà êàòàëàçè ëîêàë³çîâà-
íà â ïåðîêñèñîìàõ òà öèòîïëàçì³ [29]. 

Âèâ÷åííÿ àêòèâíîñò³ êàòàëàçè äàëî çìîãó 
âñòàíîâèòè, ùî â ëèñòêàõ ðîñëèí ñîðò³â ‘Ìå-
ëîä³ÿ’ òà ‘Íèâà’ â³äáóâàëîñÿ çíèæåííÿ àêòèâ-
íîñò³ êàòàëàçè, à ó ñîðò³â ‘Àêñ³îìà’ òà ‘Æó-
ðàâêà’ – àêòèâàö³ÿ öüîãî åíçèìó çà ³íô³êó-
âàííÿ öèì ïàòîãåíîì (ðèñ. 4). Ð³çíîõàðàêòåð-
í³ çì³íè àêòèâíîñò³ êàòàëàçè çà ä³¿ ïàòîãåíà, 
ìàáóòü, ïîâ’ÿçàí³ ç â³äì³ííîñòÿìè ó øâèäêîñ-
ò³ ïðîöåñ³â óòâîðåííÿ àêòèâíèõ ôîðì êèñíþ 
³ ôóíêö³îíóâàíí³ àíòèîêñèäàíòíèõ ñèñòåì ó 
ðîñëèíí³é êë³òèí³ çà ³íô³êóâàííÿ ðîñëèí 
çáóäíèêàìè ñåïòîð³îçó â ð³çíèõ ñîðò³â ïøå-
íèö³. Ï³äâèùåíèé ð³âåíü àêòèâíîñò³ êàòàëà-
çè â ðîñëèí ñîðò³â ‘Àêñ³îìà’ òà ‘Æóðàâêà’ 
ìîæå áóòè îáóìîâëåíèé íå ò³ëüêè ÷èííèêà-
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Ðèñ. 3. Àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè â ðîñëèíàõ 
ïøåíèö³, óðàæåíèõ S. tritici, ó ôàç³ êîëîñ³ííÿ

ìè ðîñëèíè, àëå é ãðèáà, ùî çàáåçïå÷óº îïòè-
ìàëüíèé ð³âåíü Í

2
Î

2
 äëÿ ðîñòó é ðîçâèòêó 

ô³òîïàòîãåíà â ðîñëèííèõ òêàíèíàõ [30, 31].

Ðèñ. 4. Àêòèâí³ñòü êàòàëàçè â ðîñëèíàõ ïøåíèö³, 
óðàæåíèõ S. tritici, ó ôàç³ êîëîñ³ííÿ

Âàæëèâèì åíçèìîì, ùî áåðå ó÷àñòü ó ðåãó-
ëÿö³¿ âì³ñòó Í

2
Î

2 
º ïåðîêñèäàçà. Åíäîãåííà 

ïåðîêñèäàçà ðîñëèí ç âèêîðèñòàííÿì Í
2
Î

2 
çäàòíà îêèñíþâàòè ôåíîëüí³ ñïîëóêè, ùî 
ïîâ’ÿçàíî ç³ çì³öíåííÿì êë³òèííèõ ñò³íîê 
óíàñë³äîê ë³ãí³ô³êàö³¿ [32].

Íàøèìè äîñë³äæåííÿìè âñòàíîâëåíî, ùî 
çà ³íô³êóâàííÿ ñåïòîð³îçîì àêòèâí³ñòü ïå-
ðîêñèäàçè ï³äâèùóâàëàñÿ ïðîòè êîíòðîëþ â 
ëèñòêàõ ðîñëèí ñîðòó ‘Àêñ³îìà’ òà çíèæóâà-
ëàñÿ ó ñîðò³â ‘Íèâà’ òà ‘Æóðàâêà’. Â ³íô³êî-
âàíèõ ñåïòîð³îçîì ðîñëèíàõ ñîðòó ‘Ìåëîä³ÿ’ 
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àêòèâí³ñòü ïåðîêñèäàçè ïðàêòè÷íî íå çì³-
íþâàëàñÿ ïîð³âíÿíî ç³ çäîðîâèìè ðîñëèíàìè 
(ðèñ. 5). Àêòèâàö³ÿ ïåðîêñèäàçè ó á³ëüø ðå-
çèñòåíòíîãî äî ÂÑÌÏ ñîðòó áóëà â³äì³÷åíà 
íàìè çà âèâ÷åííÿ âïëèâó ÂÑÌÏ íà ðîñëèíè 
[13]. Âèÿâëåíèé õàðàêòåð çì³íè àêòèâíîñò³ 
ïåðîêñèäàçè çà ³íô³êóâàííÿ ðîñëèí çáóäíè-
êàìè ñåïòîð³îçó òà ÂÑÌÏ ñâ³ä÷àòü ïðî ðîëü 
öüîãî åíçèìó ó ôîðìóâàíí³ çàõèñíèõ ìåõà-
í³çì³â ïøåíèö³ ïðîòè ô³òîïàòîãåí³â ð³çíî¿ 
åò³îëîã³¿. 

Ðèñ. 5. Àêòèâí³ñòü ïåðîêñèäàçè â ðîñëèíàõ ïøåíèö³, 
óðàæåíèõ S. tritici, ó ôàç³ êîëîñ³ííÿ

Îòæå, ìîæíà ïðèïóñòèòè, ùî âàæëèâó ðîëü 
ó âçàºìîâ³äíîñèíàõ ðîñëèí ïøåíèö³ òà S. tri-
tici â³ä³ãðàþòü îêèñíþâàëüí³ ïðîöåñè, çîêðå-
ìà íàêîïè÷åííÿ Í

2
Î

2
 òà ÌÄÀ. Çíà÷íå ï³äâè-

ùåííÿ âì³ñòó Í
2
Î

2
 òà ÌÄÀ çà ³íô³êóâàííÿ 

ñåïòîð³îçîì ìîæå ³íäóêóâàòè â ðîñëèíàõ êàñ-
êàä çàõèñíèõ ðåàêö³é, à ¿õ íèçüêà êîíöåíòðà-
ö³ÿ ñïðèÿòè ðîçâèòêó ïàòîãåíà [8, 9]. Âîäíî-
÷àñ òðèâàëå íàêîïè÷åííÿ Í

2
Î

2 
òà ÌÄÀ òîê-

ñè÷íå ÿê äëÿ ïàòîãåíà, òàê ³ äëÿ ðîñëèíè. Äëÿ 
ðåãóëþâàííÿ ³íòåíñèâíîñò³ îêèñíþâàëüíèõ 
ïðî öåñ³â ðîñëèíè òà ãðèáè âèêîðèñòîâóþòü 
ìåõàí³çìè äåòîêñèêàö³¿, ïîâ’ÿçàí³ ç ³íäóêö³ºþ 
åíçèì³â àíòèîêñèäàíòíî¿ ñèñòåìè, ÿê-îò ñó-
ïåðîêñèääèñìóòàçà, êàòàëàçà, ïåðîêñèäàçà. 
Íà øèìè äîñë³äæåííÿìè âèÿâëåíî, ùî ñóïåð-
îêñèääèñìóòàçà â ðîñëèíàõ ïøåíèö³ â³äçíà-
÷àºòüñÿ âèñîêîþ ÷óòëèâ³ñòþ äî çáóäíèê³â ñåï-
òîð³îçó, ùî âèðàæàºòüñÿ â ï³äâèùåí³é àêòèâ-
íîñò³ öüîãî åíçèìó â óñ³õ äîñë³äæåíèõ ñîðò³â, 
íåçàëåæíî â³ä ð³âíÿ ñò³éêîñò³ ïðîòè ïàòîãåíà. 
Õàðàêòåð àêòèâíîñò³ ïåðîêñèäàçè â ³íô³êîâà-
íèõ çáóäíèêàìè ñåïòîð³îçó ðîñëèíàõ ïøåíè-
ö³ ñâ³ä÷àòü ïðî ðîëü ïåðîêñèäàçè ó ôîðìóâàí-
í³ ñò³éêîñò³ ïðîòè ïàòîãåíà. Äîñë³äæåííÿ àê-

òèâíîñò³ êàòàëàçè, ÿêà ìîæå áóòè ðîñëèííîãî 
òà ãðèáíîãî ïîõîäæåííÿ, óêàçóþòü íà ðîëü 
öüîãî åíçèìó â ðåãóëþâàíí³ íàêîïè÷åííÿ 
H

2
O

2
 â ³íô³êîâàíèõ ðîñëèíàõ.

Âèñíîâêè
Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî âðà-

æåííÿ ðîñëèí ïøåíèö³ S. tritici âèêëèêàº 
òàê³ çì³íè îêèñíþâàëüíèõ òà àíòèîêñèäàíò-
íèõ ïðîöåñ³â ðîñëèííî¿ êë³òèíè, ÿê íàêîïè-
÷åííÿ ïåðîêñèäó âîäíþ, çì³íè â ³íòåíñèô³êà-
ö³¿ ïðîöåñ³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â, 
àêòèâíîñò³ äåÿêèõ àíòèîêñèäàíòíèõ åíçèì³â 
(ñóïåðîêñèääèñìóòàçè, êàòàëàçè, ïåðîêñèäà-
çè). Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî íàÿâ-
í³ñòü îñîáëèâîñòåé çì³íè îêèñíþâàëüíèõ òà 
àíòèîêèñíþâàëüíèõ ïðîöåñ³â êë³òèí ðîñëèí 
ïøåíèö³ çà ³íô³êóâàííÿ çáóäíèêàìè ñåïòîð³-
îçó çàëåæíî â³ä äîñë³äæåíîãî ñîðòó ïøåíèö³. 
Ïîêàçàíî, ùî ðåàêö³ÿ ðîñëèí íà âðàæåííÿ 
çáóäíèêàìè ñåïòîð³îçó â ñò³éê³øèõ ïðîòè 
õâîðîá ñîðò³â ïøåíèö³ (‘Ìåëîä³ÿ’, ‘Àêñ³îìà’) 
õàðàêòåðèçóâàëàñÿ ï³äâèùåíèìè àáî íåçì³í-
íèìè â³äíîñíî êîíòðîëþ âì³ñòîì ìàëîíîâîãî 
ä³àëüäåã³äó òà àêòèâíîñò³ ïåðîêñèäàçè. Ïî-
äàëüø³ äîñë³äæåííÿ â öüîìó íàïðÿì³ ìî-
æóòü ïðèâåñòè äî ðîçóì³ííÿ ìåõàí³çì³â ï³ä-
òðèìàííÿ îêèñíþâàëüíîãî ãîìåîñòàçó â ðîñ-
ëèí çà ³íô³êóâàííÿ ñåïòîð³îçîì. Öå äàñòü 
çìîãó âèÿâèòè á³îõ³ì³÷í³ ðåàêö³¿ ðîñëèí 
ïøåíèö³ ó â³äïîâ³äü íà ³íôåêö³þ, ÿê³ ìîæóòü 
áóòè âèêîðèñòàí³ íàäàë³ äëÿ ³äåíòèô³êàö³¿ 
ñò³éêèõ ïðîòè õâîðîáè ñîðò³â.
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Purpose. Based on the study of oxidative and antioxi-
dant processes in wheat plants (Triticum aestivum L.) in the 
earing phase at the infection by Septoria tritici Rob., iden-
tify the varietal features of changes in the level of hydrogen 
peroxide, the intensity of lipid peroxidation and the activi-
ty of antioxidant enzymes for development of biochemical 
methods for selection of disease-resistant plants. Methods. 
Field, spectrophotometric methods of biochemical charac-
teristic determination, comparison, generalization. Sta-
tistical analysis of research results was carried out using 
the program Libre Office Calc (GNU Lesser General Public 
Licensev3). Results. Changes in the content of hydrogen 
peroxide, malondialdehyde and the activity of catalase, su-
peroxide dismutase, peroxidase in wheat plants infected by 
S. tritici at the earing phase were determined. The presence 
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of varietal features of changes in the oxidative and anti-
oxidant processes of wheat plant cells upon S. tritici infec-
tion were detected. It was shown that plant response to 
S. tritici damage in more disease-resistant wheat varieties 
were characterized by increased or unchanged relative to 
the control the content of malondialdehyde and peroxidase 
activity. Conclusions. The obtained results will expand the 
knowledge about the mechanisms of maintaining ROS ho-
meostasis in wheat plants infected by S. tritici and allow to 
identify biochemical reactions of wheat plants in response 
to infection, which can be used in the future for the de-
velopment of biochemical methods for identification of 
disease-resistant varieties.
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Âñòóï
Ïøåíèöÿ çàéìàº âàãîìå ì³ñöå ó çåðíîâîìó 

áàëàíñ³ Óêðà¿íè [1]. Îñíîâíó ðîëü â óäîñêîíà-
ëåíí³ êóëüòóðè îçèìî¿ ì’ÿêî¿ ïøåíèö³ â³ä³-
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Åôåêòèâí³ñòü âèêîðèñòàííÿ 
ïøåíè÷íî-æèòí³õ òðàíñëîêàö³é (ÏÆÒ) 1AL/1RS 
³ 1ÂL/1RS ó ñåëåêö³¿ ïøåíèö³ ì’ÿêî¿ îçèìî¿
Ì. À. Ëèòâèíåíêî1*,ª. À. Ãîëóá1, Ò. Ì. Õîìåíêî2

1Ñåëåêö³éíî-ãåíåòè÷íèé ³íñòèòóò – Íàö³îíàëüíèé öåíòð íàñ³ííºçíàâñòâà òà ñîðòîâèâ÷åííÿ ÍÀÀÍ Óêðà¿íè, 
Îâ³ä³îïîëüñüêà äîðîãà, 3, ì. Îäåñà, 65036, Óêðà¿íà, *e-mail: dr_litvin@ukr.net
2Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà

Ìåòà. Âèçíà÷åííÿ ãåíåòè÷íèõ åôåêò³â ÏÆÒ 1AL.1RS ³ 1ÂL.1RS íà âðîæàéí³ñòü, åëåìåíòè ïðîäóêòèâíîñò³ ðîñëèí òà 
ïîêàçíèêè ÿêîñò³ ðåêîìá³íàíòíèõ ë³í³é, óñòàíîâëåííÿ åôåêòèâíîñò³ âèêîðèñòàííÿ êîæíî¿ ç ÏÆÒ äëÿ ñòâîðåííÿ äîñêî-
íàë³øèõ çà öèìè îçíàêàìè ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ â óìîâàõ ´ðóíòîâî-ïîâ³òðÿíèõ ïîñóõ ó ñòåïîâ³é çîí³ Óêðà¿íè òà 
ðîçðîáëåííÿ ñåëåêö³éíèõ çàõîä³â³â çìåíøåííÿ íåãàòèâíèõ åôåêò³â òðàíñëîêàö³é äëÿ îòðèìàííÿ ãåíîòèï³â ç âèñîêèìè 
ïîêàçíèêàìè ÿêîñò³ çåðíà ö³ííî¿ ³ ñèëüíî¿ ïøåíèö³. Ìåòîäè. Ïîëüîâ³ åêñïåðèìåíòè, âíóòð³øíüîâèäîâà ã³áðèäèçàö³ÿ, 
îö³íþâàííÿ ñåëåêö³éíîãî ìàòåð³àëó â ïîëüîâèõ óìîâàõ, ìåòîäè ëàáîðàòîðíîãî âèçíà÷åííÿ ïîêàçíèê³â õë³áîïåêàðñüêèõ 
ÿêîñòåé çåðíà, åëåêòðîôîðåç çàïàñíèõ á³ëê³â, ñòàòèñòè÷í³. Ðåçóëüòàòè. Ó ïîñóøëèâèõ óìîâàõ Ï³âäíÿ Óêðà¿íè íà âåëè-
êîìó åêñïåðèìåíòàëüíîìó ìàòåð³àë³ ñåëåêö³éíîãî ïðîöåñó âèÿâëåíî ïîçèòèâíèé âïëèâ ÏÆÒ 1AL.1RS íà âðîæàéí³ñòü 
ðåêîìá³íàíòíèõ ë³í³é òà îñíîâí³ åëåìåíòè ïðîäóêòèâíîñò³ ðîñëèí, ùî ïðîÿâëÿºòüñÿ íà ôîí³ îäíî÷àñíîãî ïîçèòèâíîãî 
åôåêòó ö³º¿ òðàíñëîêàö³¿ íà ïîñóõî- é æàðîñò³éê³ñòü. Âèêîðèñòàííÿ â ñåëåêö³¿ ïøåíèö³ ÏÆÒ 1ÂL.1RS ó öüîìó ðåã³îí³ 
º ìåíø ïåðñïåêòèâíèì çàõîäîì. Óñòàíîâëåíî, ùî ââåäåííÿ øëÿõîì ã³áðèäèçàö³¿ â ì³ñöåâèé ãåíîôîíä ïøåíèö³ ì’ÿêî¿ 
îçèìî¿ ïøåíè÷íî-æèòí³õ òðàíñëîêàö³é 1ÀL.1RS òà 1ÂL.1RS çì³íþº ïîêàçíèêè ÿêîñò³ çåðíà. Çîêðåìà, âì³ñò á³ëêà, çà-
çâè÷àé, ìàº òåíäåíö³þ äî ï³äâèùåííÿ, ïðè öüîìó â³í ñóòòºâ³øå çðîñòàº çàâäÿêè òðàíñëîêàö³¿ 1ÂL.1RS. Ïîêàçàíî, ùî 
÷àñòîòà îòðèìàííÿ ðåêîìá³íàíòíèõ ë³í³é, ÿê³ ïîºäíóþòü âèñîêó âðîæàéí³ñòü òà ìàþòü äîáð³ õë³áîïåêàðñüê³ âëàñòèâîñò³ 
íå íèæ÷å ö³ííèõ ³ ñèëüíèõ ïøåíèöü, äîñèòü íèçüêà (1,7–6,1%). Îäíàê, ïåðåâàãè çà öèì ïîêàçíèêîì ìàþòü ³íòðîãðåñèâ-
í³ ë³í³¿ ç ÏÆÒ 1ÀL.1RS. Âèêîðèñòîâóþ÷è êîìá³íóâàííÿ â ïðîöåñ³ ã³áðèäèçàö³¿ ÏÆÒ ç àëåëÿìè ç âèñîêèì ïîçèòèâíèì 
âïëèâîì íà õë³áîïåêàðñüê³ âëàñòèâîñò³, à òàêîæ ñòâîðþþ÷è ãåòåðîãåíí³ñòü ó ñêëàä³ ãåíîòèï³â ç ÏÆÒ ³ áåç íèõ, ìîæíà 
ñïðÿìîâàíî çìåíøóâàòè íåãàòèâíèé âïëèâ ÏÆÒ íà ÿê³ñòü çåðíà ïøåíèö³ ì’ÿêî¿ îçèìî¿ ³ ñòâîðþâàòè ñîðòè ç ïàðàìåòðà-
ìè ÿêîñò³ ö³ííèõ ³ ñèëüíèõ ïøåíèöü. Âèñíîâêè. Îòðèìàí³ ðåçóëüòàòè äàþòü ï³äñòàâè ñòâåðäæóâàòè, ùî âèêîðèñòàííÿ 
ÏÆÒ 1AL.1RS º ïåðñïåêòèâíèì íàïðÿìîì ïîäàëüøîãî ñåëåêö³éíîãî íàðîùóâàííÿ ãåíåòè÷íîãî ïîòåíö³àëó âðîæàéíîñò³ 
ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ â ïîñóøëèâèõ óìîâàõ Ï³âäíÿ Óêðà¿íè. Ó ðåçóëüòàò³ ïîâíîãî öèêëó ñåëåêö³éíîãî ïðîöåñó 
íà ìàòåð³àë³ ç ÏÆÒ 1ÀL.1RS, ñòâîðåíà ñåð³ÿ ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ – ‘Æèòíèöÿ îäåñüêà’, ‘Îêòàâà îäåñüêà’, ‘Ë³ãà 
îäåñüêà’, ‘Äóìà îäåñüêà’, ‘Âåðñ³ÿ îäåñüêà’, ÿê³ çàáåçïå÷óþòü ï³äâèùåííÿ âðîæàéíîñò³ íà 10–15% ïîð³âíÿíî ç³ ñòàíäàð-
òàìè òà çàíåñåí³ äî Äåðæàâíèõ ðåºñòð³â ñîðò³â ðîñëèí Óêðà¿íè òà Ìîëäîâè. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà îçèìà; ðåêîìá³íàíòí³ ë³í³¿; õë³áîïåêàðñüêà ÿê³ñòü; óðîæàéí³ñòü; åëåìåíòè ïðîäóê-
òèâíîñò³; àäàïòèâí³ âëàñòèâîñò³.

ãðàº ñåëåêö³ÿ, ùî â³äîáðàæåíî â áàãàòüîõ ïóá-
ë³êàö³ÿõ [4–6]. Â óñ³õ â³äîìèõ ïðîãðàìàõ ñå-
ëåêö³¿ îçèìî¿ ì’ÿêî¿ ïøåíèö³ â Óêðà¿í³ òà çà 
êîðäîíîì ïåðåäáà÷àºòüñÿ ðîçâ’ÿçàííÿ ïåðåäó-
ñ³ì òàêèõ îñíîâíèõ çàäà÷, ÿê ï³äâèùåííÿ ãå-
íåòè÷íîãî ïîòåíö³àëó ïðîäóêòèâíîñò³ ñîðò³â ³ 
ïîë³ïøåííÿ ¿õ ïîêàçíèê³â ÿêîñò³ çåðíà [7]. 

Ó â³ää³ë³ ñåëåêö³¿ ³ íàñ³ííèöòâà ïøåíèö³ 
Ñåëåêö³éíî-ãåíåòè÷íîãî ³íñòèòóòó – Íàö³î-
íàëüíîãî öåíòðó íàñ³ííºçíàâñòâà ³ ñîðòîâèâ-
÷åííÿ (ÑÃ² – ÍÖÍÑ), ïî÷èíàþ÷è ç 1972 ð., 
âåäåòüñÿ áàãàòîð³÷íèé äîñë³ä «²ñòîð³ÿ ñîðòî-

Селекція елекція 
та насінництвота насінництво
ССелекція елекція 
та насінництвота насінництво
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çì³í». Çàâäÿêè öüîìó ñòàëî â³äîìî, ùî â ïðî-
öåñ³ ñåëåêö³¿ êóëüòóðè íà Ï³âäí³ Óêðà¿íè, îä-
íî÷àñíî ç³ çíà÷íèì ðîñòîì ïðîäóêòèâíîñò³ (³ç 
3–4 äî 10–12 ò/ãà) òà çáåðåæåííÿì, àáî íàâ³òü 
ï³äâèùåííÿì ñò³éêîñò³ äî ð³çíèõ á³î- ³ àá³î-
òè÷íèõ ÷èííèê³â, äîñÿãíóòî òàêîæ ñóòòºâå 
ïîë³ïøåííÿ õë³áîïåêàðñüêèõ âëàñòèâîñòåé 
[8]. Âèñîêèé ð³âåíü ãåíåòè÷íîãî ïîòåíö³àëó 
ñó÷àñíèõ ñîðò³â óñêëàäíþº ìîæëèâîñò³ ïî-
äàëüøîãî ñåëåêö³éíîãî âäîñêîíàëåííÿ êóëü-
òóðè é ïîòðåáóº ïîøóêó íîâèõ ìîæëèâîñòåé. 
Òàê³ ìîæëèâîñò³ íàäàþòü çàëó÷åííÿ â ì³ñöå-
âèé ãåíîôîíä íîâî¿ ãåíåòè÷íî¿ ïëàçìè òà ðîç-
ðîáëåííÿ ìåòîä³â ñïðÿìîâàíîãî çá³ëüøåííÿ 
ãåíåòè÷íîãî ð³çíîìàí³òòÿ, ³äåíòèô³êàö³¿ òà äî-
áîðó áàæàíèõ ãåíîòèï³â. Äîñèòü ö³êàâèì íà-
ïðÿìîì ó ñåëåêö³¿ º ñòâîðåííÿ é âèêîðèñòàííÿ 
³íòðîãðåñèâíîãî ìàòåð³àëó [9, 10]. Çîêðåìà, 
âèêîðèñòàííÿ â ñåëåêö³éíèõ ïðîãðàìàõ ïøå-
íèö³ ì’ÿêî¿ îçèìî¿ ïøåíè÷íî-æèòí³õ òðàíñëî-
êàö³é (ÏÆÒ) 1AL/1RS ³ 1ÂL/1RS º ïðèêëàäîì 
óñï³øíîãî âèêîðèñòàííÿ ÷óæîð³äíîãî ðåñóðñó 
äëÿ ïîë³ïøåííÿ êóëüòóðè [11, 12].

Òðàíñëîêàö³¿ – ö³êàâèé ìàòåð³àë äëÿ ñå-
ëåêö³îíåð³â, îñê³ëüêè ¿õíÿ ïðèñóòí³ñòü ó ãå-
íîòèï³ ïøåíèö³ ìàº ïîçèòèâíèé ãåíåòè÷íèé 
âïëèâ íà ö³íí³ ãîñïîäàðñüê³ é á³îëîã³÷í³ 
îçíàêè òà âëàñòèâîñò³ (ïðîäóêòèâí³ñòü, ñò³é-
ê³ñòü äî á³î- òà àá³îòè÷íèõ ÷èííèê³â) [13–16]. 
Íåãàòèâíèì ìîìåíòîì º òîé ôàêò, ùî ó ñâî-
ºìó ãåíîòèï³ ÏÆÒ ì³ñòÿòü àëåëü Såc-1, ÿêèé 
êîíòðîëþº ñèíòåç æèòí³õ á³ëê³â ñåêàë³í³â ç 
íåãàòèâíèì âïëèâîì íà ðåîëîã³÷í³ âëàñòè-
âîñò³ ò³ñòà ³ õë³áîïåêàðñüê³ âëàñòèâîñò³ áî-
ðîøíà â ïøåíèö³ [13]. Åôåêòè ÏÆÒ çíà÷íîþ 
ì³ðîþ ìîäèô³êóþòüñÿ ÿê ãåíåòè÷íèìè ÷èí-
íèêàìè çàëó÷åíèõ äî ã³áðèäèçàö³¿ áàòüê³â-
ñüêèõ ôîðì, òàê ³ êîíêðåòíèìè õàðàêòåðèñ-
òèêàìè óìîâ âèðîùóâàííÿ ðîñëèí [17, 18]. 
Ñåëåêö³éíó ö³íí³ñòü òà ïîð³âíÿííÿ ïøåíè÷-
íî-æèòí³õ òðàíñëîêàö³é 1AL/1RS, 1ÂL/1RS 
ó çâ’ÿçêó ³ç âïëèâîì íà àäàïòèâí³ âëàñòèâîñ-
ò³ åëåìåíòè ïðîäóêòèâíîñò³ òà ÿê³ñòü çåðíà â 
ïîñóøëèâèõ óìîâàõ ñòåïîâî¿ çîíè Óêðà¿íè 
ìàéæå íå äîñë³äæóâàëè. Òîìó ìåòîþ äîñë³-
äæåíü ñòàëî âèçíà÷åííÿ ãåíåòè÷íèõ åôåêò³â 
ÏÆÒ 1AL.1RS ³ 1ÂL.1RS íà âðîæàéí³ñòü, 
åëåìåíòè ïðîäóêòèâíîñò³ ðîñëèí òà ïîêàçíè-
êè ÿêîñò³ ðåêîìá³íàíòíèõ ë³í³é, óñòàíîâëåí-
íÿ åôåêòèâíîñò³ âèêîðèñòàííÿ êîæíî¿ ç 
ÏÆÒ äëÿ ñòâîðåííÿ äîñêîíàë³øèõ çà öèìè 
îçíàêàìè ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ â 
óìîâàõ ´ðóíòîâî-ïîâ³òðÿíèõ ïîñóõ ó ñòåïî-
â³é çîí³ Óêðà¿íè òà ðîçðîáëåííÿ ñåëåêö³é-
íèõ çàõîä³â çìåíøåííÿ íåãàòèâíèõ åôåêò³â 
òðàíñëîêàö³é äëÿ îòðèìàííÿ ãåíîòèï³â ç âè-
ñîêèìè ïîêàçíèêàìè ÿêîñò³ çåðíà ö³ííî¿ ³ 
ñèëüíî¿ ïøåíèö³.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè ó ìåæàõ âèêîíàí-

íÿ íàóêîâî¿ ïðîãðàìè â³ää³ëó ñåëåêö³¿ ³ íà-
ñ³ííèöòâà ïøåíèö³ Ñåëåêö³éíî-ãåíåòè÷íîãî 
³íñòèòóòó – Íàö³îíàëüíîãî öåíòðó íàñ³ííº-
çíàâñòâà òà ñîðòîâèâ÷åííÿ (ÑÃ² – ÍÖÍÑ) ç³ 
ñòâîðåííÿ ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ óí³-
âåðñàëüíîãî òèïó. Ïîëüîâ³ åêñïåðèìåíòè 
çä³éñíþâàëè íà ïîëÿõ ³íñòèòóòó â ïåð³îä 
2010–2020 ðð. ç³ ùîð³÷íèì ðîçì³ùåííÿì ï³ñ-
ëÿ ïîïåðåäíèêà ÷îðíèé ïàð ³ç çàáåçïå÷åííÿì 
îïòèìàëüíîãî àãðîôîíó äëÿ ïðîâåäåííÿ ñå-
ëåêö³éíî¿ ðîáîòè.

Ìåòåîðîëîã³÷í³ óìîâè âïðîäîâæ ðîê³â ïðî-
âåäåííÿ äîñë³äæåíü äåùî ð³çíèëèñÿ ì³æ ñî-
áîþ, ùî âðàõîâóâàëîñü ï³ä ÷àñ àíàë³çó åêñ-
ïåðèìåíòàëüíèõ äàíèõ. Çîêðåìà, ïðèâåäåí³ 
â ñòàòò³ îñíîâí³ åêñïåðèìåíòàëüí³ äàí³ ùîäî 
âèâ÷åííÿ ãåíåòè÷íîãî ìàòåð³àëó â êîíòðîëü-
íîìó ðîçñàäíèêó, ñîðòîâèïðîáóâàííÿõ ïðè-
õîäÿòüñÿ íà ïåð³îä 2017–2020 ðð., ÿê³ çàãà-
ëîì áóëè òèïîâèìè äëÿ ñòåïîâî¿ çîíè – ïî-
ñóøëèâèìè. Ïîïðè òå, ùî çà âåãåòàö³éíèé 
ïåð³îä 2016/2017 ðð. âèïàëî ëèøå 81,2 ìì 
îïàä³â (çà íîðìè – 227 ìì), ïîãîäí³ óìîâè 
ðàííüîâåñíÿíîãî ïåð³îäó áóëè ñïðèÿòëèâè-
ìè äëÿ ðîñòó é ðîçâèòêó ðîñëèí. Óïðîäîâæ 
ôîðìóâàííÿ ³ íàëèâó çåðíà óòðèìóâàëàñü 
ñóõà é æàðêà ïîãîäà ç âèñîêèìè òåìïåðàòó-
ðàìè ïîâ³òðÿ òà ñóõîâ³ÿìè, ùî ïðèâåëî äî 
«çàïàëó» çåðíà.

Âåãåòàö³éíèé ïåð³îä 2017/2018 ð. áóâ çà-
ãàëîì ïîñóøëèâèì, ³ç ñóìàðíîþ ê³ëüê³ñòþ 
îïàä³â 84,6 ìì òà ã³äðîòåðì³÷íèì êîåô³ö³ºí-
òîì (ÃÒÊ) â ìåæàõ 0,1–0,3. Âîäíî÷àñ ó ì³æ-
ôàçíèé ïåð³îä öâ³ò³ííÿ ³ ïîâíå äîñòèãàííÿ 
âèïàäàëè êîðîòêî÷àñí³ äîù³, ÿê³ ñïðèÿëè 
ôîðìóâàííþ â³äíîñíî ïîâíîö³ííîãî çåðíà.

Ïîñóõà â ïåðåäïîñ³âíèé ïåð³îä 2018 ð. íå 
äàâàëà çìîãè ñâîº÷àñíî îòðèìàòè ñõîäè, àëå 
íàäàë³ äîñòàòíüî âîëîãà ³ òåïëà çèìà ñïðèÿ-
ëè ¿õ îòðèìàííþ òà ðîçâèòêó ðîñëèí äî 
ôàçè êóùåííÿ. Âîëîãèé âåñíÿíèé ïåð³îä 
2019 ð. çì³íèâñÿ íà ïåð³îä ïîâ³òðÿíî-´ðóíòî-
âî¿ ïîñóõè, ÿêà çá³ëüøóâàëàñÿ äî ê³íöÿ âå-
ãåòàö³¿ îçèìî¿ ïøåíèö³, ùî ñïðè÷èíèëî «çà-
ïàë» çåðíà.

Ó ðåçóëüòàò³ ïîïåðåäíüîãî âèâ÷åííÿ êîëåê-
ö³éíîãî ìàòåð³àëó (2012–2014 ðð.) çà ñõåìîþ 
ìàëîãî êîíêóðñíîãî âèïðîáóâàííÿ (çàë³êîâà 
ä³ëÿíêà ñóö³ëüíîãî ïîñ³âó 10 ì2 ó òðèêðàòí³é 
ïîâòîðíîñò³) áóëè âèä³ëåí³ çðàçêè, ÿê³, â³äïî-
â³äíî äî ë³òåðàòóðíèõ äàíèõ [12, 16, 18], º 
íîñ³ÿìè ïøåíè÷íî-æèòí³õ òðàíñëîêàö³é 
(ÏÆÒ) 1AL.1RS, 1ÂL.1RS. Ë³ïøèìè ç íèõ çà 
âðîæàéí³ñòþ òà êîìïëåêñîì ³íøèõ á³îëîã³÷-
íèõ ³ ãîñïîäàðñüêî-ö³ííèõ îçíàê âèÿâèëèñü 
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

äâà ì³ñöåâèõ ñîðòè – ‘Êíÿãèíÿ Îëüãà’ ³ ‘Ùåä-
ð³ñòü îäåñüêà’, ÿê³ áóëè ñòâîðåí³ ó â³ää³ë³ ñåëåê-
ö³¿ ³ íàñ³ííèöòâà ïøåíèö³ ÑÃ² – ÍÖÍÑ óïðî-
äîâæ 2001–2010 ðð. Îáèäâà ñîðòè áóëè âè-
êîðèñòàí³ â ã³áðèäèçàö³¿ çà òîïêðîñíîþ ñõåìîþ 
ç íàéë³ïøèìè ì³ñöåâèìè ñîðòàìè, àëå â³äì³í-
íèìè çà ïîêàçíèêàì ÿêîñò³ çåðíà òà åëåêòðî-
ôîðåòè÷íèì ñïåêòðàìè çàïàñíèõ á³ëê³â.

Ñåëåêö³éíà ðîáîòà ç ã³áðèäíèì ìàòåð³àëîì 
F

1
–F

4
 çä³éñíþâàëàñü çà òðàäèö³éíîþ ñõåìîþ 

ñåëåêö³éíîãî ïðîöåñó: äîâåäåííÿ ³íäèâ³äó-
àëüíèõ äîáîð³â íà øòó÷íîìó ³íôåêö³éíîìó 
ôîí³ äî ð³âíÿ F

5
 (2017 ð.) êîíòðîëüíèé ðîç-

ñàäíèê ÊÐ (ä³ëÿíêà ñóö³ëüíîãî ïîñ³âó, çàë³-
êîâà ïëîùà – 5 ì2 áåç ïîâòîðåíü ³ç ÷àñòèì 
ðîçì³ùåííÿì ñòàíäàðò³â), F

6
 (2018 ð.) ïîïåðåä-

íº ñîðòîâèïðîáóâàííÿ – ÏÑÂ (ä³ëÿíêà ñó-
ö³ëüíîãî ïîñ³âó 10 ì2 ó òðèêðàòí³é ïîâòîð-
íîñò³), F

7
 (2019 ð.) – êîíêóðñíå ñîðòîâèïðîáó-

âàííÿ – ÊÑÂ (ä³ëÿíêà ñóö³ëüíîãî ïîñ³âó 20 ì2 

ó ÷îòèðèêðàòí³é ïîâòîðíîñò³). Óñ³ ïîëüîâ³ äî-
ñë³äæåííÿ âèêîíóâàëè ó â³ää³ë³ ñåëåêö³¿ ³ íà-
ñ³ííèöòâà ïøåíèö³ ÑÃ² – ÍÖÍÑ çà çàãàëüíî-
ïðèéíÿòèìè ìåòîäèêàìè â ñåëåêö³éíîìó ïðî-
öåñ³. Ó êîíòðîëüíîìó ðîçñàäíèêó òà ñîðòîâè-
ïðîáóâàííÿõ çàë³êè ³ ñïîñòåðåæåííÿ ïðîâåäå-
íî çà ìåòîäèêîþ äåðæàâíîãî ñîðòîâèïðîáó-
âàííÿ [19]. Êð³ì öüîãî, ó ñîðòîâèïðîáóâàííÿõ 
ïðîàíàë³çîâàíî äèíàì³êó ôîðìóâàííÿ ïðî-
äóêòèâíîãî ñòåáëîñòîþ íà 1 ì2 ó òðèêðàòí³é 
ïîâòîðíîñò³ â òðè ñòðîêè: 1 – ôàçà çàê³í÷åííÿ 
âåñíÿíîãî êóùåííÿ (BBCH 29); 2 – ÷åðåç               
15 ä³á ï³ñëÿ çàâåðøåííÿ âåñíÿíîãî êóùåííÿ 
(BBCH 31); 3 – ôàçà öâ³ò³ííÿ (BBCH 61). Çà 
êðèòåð³é ïîñóõî- é æàðîñò³éêîñò³ âèêîðèñòà-
íî âåëè÷èíè åë³ì³íàö³¿ (â³äìèðàííÿ) ñòåáåë ó 
ïðîöåñ³ âåãåòàö³¿, à òàêîæ ïîâíîö³íí³ñòü ñôîð-

ìîâàíîãî çåðíà çà òàêèìè ïîêàçíèêàìè, ÿê 
âèïîâíåí³ñòü çåðíà (îêîì³ðíî), ìàñà 1000 çå-
ðåí òà íàòóðíà ìàñà çåðíà [20]. 

²äåíòèô³êàö³þ ðåêîìá³íàíòíèõ ë³í³é çà 
íàÿâí³ñòþ â ãåíîòèï³ ÏÆÒ ðîçïî÷èíàëè ç F

5
 

êîíòðîëüíîãî ðîçñàäíèêà ìåòîäîì åëåêòðî-
ôîðåçó ãë³àäèíó â ïîë³àêðèëàì³äíîìó ãåë³ 
[20]. Ö³ äîñë³äæåííÿ âèêîíóâàëè ÷àñòêîâî 
(112 ë³í³é, 9,2%) ó â³ää³ë³ ãåíåòè÷íèõ îñíîâ 
ñåëåêö³¿ ÑÃ² – ÍÖÍÑ (Î. ². Ðèáàëêà), ðåøòà 
1093 ë³í³¿ (90,8%) – â ²íñòèòóò³ çàõèñòó ðîñ-
ëèí ÍÀÀÍ (Í. À. Êîçóá, ². Î. Ñîç³íîâ) [18]. 
Ìàòåð³àë êîíêóðñíèõ ñîðòîâèïðîáóâàíü ïå-
ðåâ³ðåíî çà íàÿâí³ñòþ òðàíñëîêàö³é ³ ¿õ ñòà-
íó çà äîïîìîãîþ ÄÍÊ-ìàðêåð³â (ÄÍÊ-àíàë³ç 
³ç àëåëü-ñïåöèô³÷íèìè ïðàéìåðàìè Gli-1 òà 
Glu-3) ó â³ää³ë³ çàãàëüíî¿ ³ ìîëåêóëÿðíî¿ ãå-
íåòèêè ÑÃ² – ÍÖÍÑ [21].

Ïîêàçíèêè ÿêîñò³ çåðíà ó ðåêîìá³íàíòíèõ 
ë³ í³é âèçíà÷àëè ó â³ää³ë³ ãåíåòè÷íèõ îñíîâ 
ñåëåê ö³¿ ÑÃ² – ÍÖÍÑ, Ì. Ã. Ïàðôºíòüºâ, 
Ë. Ñ. Ëè ôåíêî) íà ìàòåð³àë³ êîíòðîëüíîãî ðîç-
ñàäíèêà ìåòîäîì ñåäèìåíòàö³¿ SDS-30, ó êîí-
êóðñíèõ ñîðòîâèïðîáóâàííÿõ çà ñõåìîþ ïîâ-
íîãî òåõíîëîã³÷íîãî àíàë³çó [22].

Ìàòåìàòè÷íó îáðîáêó (äèñïåðñ³éíèé òà 
êîðåëÿö³éíèé àíàë³ç, êîåô³ö³ºíò åôåêòèâ-
íîñò³ ñåëåêö³¿, ãåíåòè÷íèé äèôåðåíö³àë               
òà ãåíåòè÷íå çðóøåííÿ) ðåçóëüòàò³â äîñë³ä-
æåíü çä³éñíþâàëè ç âèêîðèñòàííÿì ìåòîäèê 
çà Á. Î. Äîñïºõîâèì [23], Ï. Ô. Ðîêèöüêèì 
[24] òà íà ïåðñîíàëüíîìó êîìï’þòåð³ çà äîïî-
ìîãîþ ïðîãðàìè Microsoft Excel 2007.

Ðåçóëüòàòè äîñë³äæåíü
Åôåêòè ïøåíè÷íî-æèòí³õ òðàíñëîêàö³é 

íà ãîñïîäàðñüêî-ö³íí³ îçíàêè äîñë³äæóâà-

Òàáëèöÿ 1
Óðîæàéí³ñòü ðåêîìá³íàíòíèõ ë³í³é çà ãðóïàìè íàÿâíîñò³ / â³äñóòíîñò³ ÏÆÒ 1AL.1RS, 1ÂL.1RS

Ãðóïà ë³í³é
Êîíòðîëüíèé ðîçñàäíèê (ÊÐ) 2017 Ïîïåðåäíº ñîðòîâèïðîáóâàííÿ 

(ÏÑÂ) 2018
Êîíêóðñíå ñîðòîâèïðîáóâàííÿ 

(ÊÑÂ) 2019
Âèâ÷åíî ë³í³é, 

øò.
Ñåðåäíÿ, ò/ãà 

õ ± m
Âèâ÷åíî ë³í³é, 

øò.
Ñåðåäíÿ, ò/ãà

õ ± m
Âèâ÷åíî ë³í³é, 

øò.
Ñåðåäíÿ, ò/ãà 

õ ± m
Êîíòðîëü 1 280 7,25 ± 0,15 28 8,02 ± 0,94 6 7,05 ± 1,79
ÏÆÒ 1AL.1RS
«–» 111 7,44 ± 0,96 15 8,28 ± 1,07 3 7,37 ± 2,02

ÏÆÒ 1AL.1RS
« ± » 199 7,89 ± 0,24 23 8,53 ± 0,88 7 7,58 ± 1,57

ÏÆÒ 1AL.1RS
«+» 148 7,76 ± 0,38 15 8,36 ± 1,14 9 7,63 ± 1,94

Êîíòðîëü 2 195 7,05 ± 0,36 36 8,26 ± 0,77 8 7,13 ± 2,05
ÏÆÒ 1ÂL.1RS
«–» 159 6,83 ± 0,54 14 7,94 ± 1,08 5 7,06 ± 2,11

ÏÆÒ 1ÂL.1RS
« ± » 289 7,25 ± 0,22 43 8,37 ± 0,85 9 7,30 ± 1,95

ÏÆÒ 1ÂL.1RS
«+» 299 6,84 ± 0,31 11 7,89 ± 1,09 5 6,95 ± 2,24

Ïðèì³òêà. «–» – òðàíñëîêàö³ÿ â³äñóòíÿ; «±» – ãåòåðîãåíí³ñòü; «+» – òðàíñëîêàö³ÿ ïðèñóòíÿ.
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Breeding and seed production

ëèñü íà ðåêîìá³íàíòíèõ ë³í³ÿõ, ÿê³ áóëè 
ðîçä³ëåí³ çà ïîõîäæåííÿì ³ç êîìá³íàö³é ç 
ó÷àñòþ äîíîð³â ÏÆÒ íà ãðóïè: 1 – «+» òðàíñ-
ëîêàö³ÿ íàÿâíà â ãîìîçèãîòíîìó ñòàí³; 2 – 
«±» òðàíñëîêàö³ÿ íàÿâíà â ãåòåðîçèãîòíîìó 
ñòàí³; 3 – «–» òðàíñëîêàö³ÿ â³äñóòíÿ. Çà òà-
êîþ ìåòîäèêîþ ïðîâåäåíî àíàë³ç óðîæàé-
íîñò³ ë³í³é ó ïðîöåñ³ ñåëåêö³¿ â ëàíêàõ 
êîíòðîëüíîãî ðîçñàäíèêà ³ ñîðòîâèïðîáó-
âàíü (òàáë. 1).

Çà äàíèõ òàáëèö³ 1 âèïëèâàº, ùî ðåêîìá³-
íàíòí³ ë³í³¿, ó ãåíîòèï³ ÿêèõ ÏÆÒ 1AL.1RS 
áóëà â ãîìîçèãîòíîìó ñòàí³, âèð³çíÿþòüñÿ 
ï³äâèùåíèì ñåðåäí³ì ð³âíåì óðîæàéíîñò³ ç 
òåíäåíö³ºþ çðîñòàííÿ ïåðåâàã ó ïðîöåñ³ ñå-
ëåêö³¿ íàä ë³í³ÿìè êîíòðîëþ ïåðøîãî âàð³-
àíòó – â³ä 4,2 äî 8,2%. Íà ð³âí³ êîíòðîëüíî-
ãî ðîçñàäíèêà ë³í³¿ ç òðàíñëîêàö³ºþ â ãåòå-
ðîçèãîòíîìó ñòàí³ ïîêàçàëè íàéâèùó âðî-
æàéí³ñòü (7,89 ò/ãà) ç ïåðåâàãîþ ë³í³é êîíò-
ðîëþ ¹ 1 íà 8,8%, àëå â ïðîöåñ³ ñåëåêö³¿ (â³ä 
ÏÑÂ äî ÊÑÂ) â³äáóëîñü çíèæåííÿ öèõ ïåðå-
âàã äî 6,3–7,5%. Óðàõîâóþ÷è òå, ùî çà ñåðåä-

íüîþ âðîæàéí³ñòþ ë³í³¿ ç öèõ æå êîìá³íàö³é 
íå ìàëè ñóòòºâèõ ïåðåâàã íàä ë³í³ÿìè êîíò-
ðîëþ ¹ 1, ìîæíà ñòâåðäæóâàòè, ùî öÿ òðàíñ-
ëîêàö³ÿ ïðîÿâëÿº åôåêò ïîçèòèâíîãî âïëèâó 
íà âðîæàéí³ñòü.

Ðåêîìá³íàíòí³ ë³í³¿, â ÿêèõ ó ãåíîòèï³ çíà-
õîäèëàñü ÏÆÒ 1ÂL.1RS ó ãîìîçèãîòíîìó ñòà-
í³, íà âñ³õ åòàïàõ ñåëåêö³éíîãî ïðîöåñó (ÊÏ, 
ÏÑÂ, ÊÑÂ) ïîêàçàëè ñóòòºâî íèæ÷èé ïîêàç-
íèê óðîæàéíîñò³ é íå ìàëè ïåðåâàã íàä ë³í³-
ÿìè êîíòðîëþ ¹ 2, ùî, çäàâàëîñü áè, ìîæíà 
³íòåðïðåòóâàòè ÿê ïðîÿâ íåãàòèâíîãî åôåêòó 
ö³º¿ òðàíñëîêàö³¿ íà âðîæàéí³ñòü. Îäíàê òîé 
ôàêò, ùî ë³í³¿ ç öèõ æå êîìá³íàö³é áåç òðàíñ-
ëîêàö³¿ 1ÂL.1RS òàêîæ äåìîíñòðóþòü íèæ÷ó 
âðîæàéí³ñòü ïîð³âíÿíî ç ë³í³ÿìè êîíòðîëþ 
¹ 2 ³ íå ìàþòü ñóòòºâèõ â³äì³ííîñòåé â³ä 
ñåñòðèíñüêèõ ë³í³é ç ö³ºþ ÏÆÒ, ñâ³ä÷èòü, ùî 
çíèæåííÿ âðîæàéíîñò³ ïîâ’ÿçàíå íå ëèøå ç 
ìîæëèâèìè åôåêòàìè òðàíñëîêàö³é. Äîñë³-
äæåííÿ åôåêòèâíîñò³ äîáîðó çà âðîæàéí³ñòþ 
íà ð³çíèõ åòàïàõ ñåëåêö³¿ äàº çìîãó â³äïîâ³ñ-
òè íà öå ïèòàííÿ (òàáë. 2).

Òàáëèöÿ 2
Åôåêòèâí³ñòü äîáîðó çà âðîæàéí³ñòþ íà ð³âí³ êîíòðîëüíîãî ðîçñàäíèêà (ÊÐ) òà ñîðòîâèïðîáóâàíü (ÑÂ) ë³í³é 

F5–F7, çãðóïîâàíèõ çà ïðèíöèïîì íàÿâíîñò³ (+) ÷è â³äñóòíîñò³ (–) ÏÆÒ 1AL/1RS, 1ÂL/1RS (2017–2018 ðð.)

Ãðóïà ë³í³é
Êîíòðîëüíèé ðîçñàäíèê (ÊÐ) Ïîïåðåäíº ñîðòîâèïðîáóâàííÿ 

(ÏÑÂ)
Êîíêóðñíå ñîðòîâèïðîáóâàííÿ 

(ÊÑÂ)
Âèâ÷åíî 
ë³í³é, øò.

Â³ä³áðàíî 
ë³í³é, n/% S, ò/ãà R, ò/ãà Âèâ÷åíî 

ë³í³é, øò.
Â³ä³áðàíî 
ë³í³é, n/% S, ò/ãà R, ò/ãà Âèâ÷åíî 

ë³í³é, øò.
Â³ä³áðàíî 
ë³í³é, n/% S, ò/ãà R, ò/ãà

Êîíòðîëü 1 280 34/15,2 4,3 2,2 28 8/28,6 3,4 2,3 6 4/66,7 1,7 0,27
ÏÆÒ 1AL/1RS
«–» 111 17/15,3 6,9 4,1 15 4/31,1 5,8 3,5 3 3/100,0 0,8 0,05

ÏÆÒ 1AL/1RS
«±» 199 28/14,1 8,9 4,4 23 9/39,1 7,6 4,6 7 5/71,4 2,3 1,38

ÏÆÒ 1AL/1RS
«+» 148 18/12,2 7,7 5,4 15 10/66,7 6,1 4,3 9 8/88,9 3,4 2,38

Êîíòðîëü 2 195 47/24,1 5,5 2,8 36 19/52,8 3,8 2,7 8 6/75,0 1,4 0,98
ÏÆÒ 1ÂL/1RS
«–» 159 17/10,7 4,2 2,5 14 7/50,0 2,6 1,3 5 3/60,0 0,7 0,49

ÏÆÒ 1ÂL/1RS
«±» 289 49/17,0 6,4 3,2 43 24/55,8 3,1 1,6 9 5/55,6 0,5 0,30

ÏÆÒ 1ÂL/1RS
«+» 229 12/5,2 5,8 4,1 11 7/63,6 1,8 1,3 5 3/60,0 0,2 0,14

Ïðèì³òêà. S – ãåíåòè÷íèé äèôåðåíö³àë; R – ãåíåòè÷íå çðóøåííÿ.

Îòðèìàí³ ðåçóëüòàòè ï³äòâåðäæóþòü, ùî 
äëÿ ðîñëèííîãî ìàòåð³àëó ç òðàíñëîêàö³¿ 
1AL.1RS ó ãîìîçèãîòíîìó, ãåòåðîçèãîòíîìó 
àáî ãåòåðîãåííîìó ñòàí³ åôåêòèâí³ñòü äîáîðó 
çà âðîæàéí³ñòþ çàãàëîì º ñóòòºâî âèùîþ ïî-
ð³âíÿíî ³ç ñåñòðèíñüêèìè ë³í³ÿìè êîíòðîëü-
íîãî âàð³àíòó (áåç ÏÆÒ 1ÀL.1RS).

Äëÿ ìàòåð³àëó, â ÿêîìó áóëî ³äåíòèô³êîâà-
íî ÏÆÒ 1ÂL.1RS, ïîêàçíèêè åôåêòèâíîñò³ 
äîáîðó âèÿâèëèñü äîñèòü íèçüêèìè ïîð³âíÿíî 
ç êîíòðîëåì. Íàéñóòòºâ³øå ñåëåêö³éí³ ïîêàç-
íèêè åôåêòèâíîñò³ äîáîðó çíèæóþòüñÿ ó âà-
ð³àíò³ ë³í³é ç ãåòåðîçèãîòíèì ñòàíîì ÏÆÒ, à 

òàêîæ ó âñ³õ âàð³àíòàõ ³íòðîãðåñèâíèõ ë³í³é 
ç êîæíèì åòàïîì ñåëåêö³¿ òà çàëåæíî â³ä ð³â-
íÿ ïîñóøëèâîñò³ ðîêó. Öå î÷åâèäíî ïîâ’ÿçàíî, 
ç îäíîãî áîêó, ç ãîìîçèãîòàö³ºþ ìàòåð³àëó, à 
ç ³íøîãî – ç ïðîÿâîì ïåâíîãî íåãàòèâíîãî 
âïëèâó òðàíñëîêàö³¿ 1ÂL.1RS íà ñò³éê³ñòü ãå-
íîòèï³â äî ïîñóõè, îñîáëèâî íà åòàï³ ôîðìó-
âàííÿ çåðíà. Öå îñîáëèâ³ñòü ï³äòâåðäèëàñü 
íàäàë³ íà ðåçóëüòàòàõ âèä³ëåííÿ òà ïåðåäàí-
íÿ ñîðò³â íà äåðæàâíå ñîðòîâèïðîáóâàííÿ.

Îòðèìàí³ ðåçóëüòàòè ñï³âïàäàþòü ç ë³òåðà-
òóðíèìè äàíèìè ùîäî âïëèâó ïøåíè÷íî-
æèòí³õ òðàíñëîêàö³é íà àäàïòèâí³ âëàñòèâîñ-
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ò³ ïøåíèö³ ì’ÿêî¿ îçèìî¿ [17]. Îäíàê, ³íôîðìà-
ö³¿, çà ðàõóíîê ÿêèõ ñàìå åëåìåíò³â ñòðóêòó-
ðè âðîæàþ â³äáóâàºòüñÿ âïëèâ ÏÆÒ íà âðî-
æàéí³ñòü ÷åðåç âëàñòèâîñò³ ñò³éêîñò³ äî á³î- òà 
àá³îòè÷íèõ ÷èííèê³â, ó ë³òåðàòóð³ íåìàº, òîìó 
öå ïèòàííÿ ïîòðåáóº êîíêðåòèçàö³¿. Àäæå äî-
ñë³äæåííÿ òàêîãî ðîäó â ïîñóøëèâèõ óìîâàõ 
Ï³âäíÿ Óêðà¿íè âçàãàë³ â³äñóòí³. Äëÿ öüîãî íà 

ðåêîìá³íàíòíèõ ë³í³ÿõ F
7
 êîíêóðñíîãî ñîðòî-

âèïðîáóâàííÿ, ÿê³ º çàâåðøàëüíèì åòàïîì äî-
áîðó çà âðîæàéí³ñòþ â êîæíîìó âàð³àíò³ äî-
ñë³äæåíü çà ïðèíöèïîì íàÿâíîñò³ / â³äñóòíîñ-
ò³ ÏÆÒ ³ ¿õ ñòàíó, áóëî ïðîàíàë³çîâàíî åëå-
ìåíòè ïðîäóêòèâíîñò³ íà âèá³ðö³ ðîñëèí ç 1 ì2 
ó òðèêðàòí³é ïîâòîðíîñò³. Ðåçóëüòàòè öüîãî 
àíà ë³çó íàâåäåíî â òàáëèö³ 3. 

Òàáëèöÿ 3
Åëåìåíòè ïðîäóêòèâíîñò³ ðîñëèí ó ðåêîìá³íàíòíèõ ë³í³é F7, âèä³ëåíèõ çà âðîæàéí³ñòþ ³ç ã³áðèä³â 

ð³çíèõ âàð³àíò³â çà íàÿâí³ñòþ â ãåíîòèï³ ÏÆÒ òà ¿õ ñòàíó (äàí³ ñîðòîâèïðîáóâàííÿ 2019 ð.)

Ãðóïà ë³í³é Âèâ÷åíî 
ë³í³é, øò.

Ê³ëüê³ñòü 
ïðîäóêòèâíèõ 

ñòåáåë 
íà 1 ì2 õ, øò.

Ïðîäóêòèâíà 
êóùèñò³ñòü, õ, 
ñòåáåë/ðîñë.

Ãîëîâíèé êîëîñ
Ìàñà 

çåðíà ç 
ðîñëèíè, ã

% äî ìàñè 
çåðåí ç 
ðîñëèíè 

áîêîâ³ êîëîññÿ

Ìàñà 
1000 

çåðåí, ã

Íàòóðà 
çåðíà, ã/ë

Ê³ëüê³ñòü 
çåðåí õ, 

øò.

Ìàñà çåðíà 
ç êîëîñó õ, ã

Êîíòðîëü 1 4 613 2,3 54 1,25 2,41 48,1 38,4 771
ÏÆÒ 1AL.1RS
«–» 3 705 2,8 56 1,24 2,45 49,4 38,9 776

ÏÆÒ 1AL.1RS
«±» 5 849 3,8 61 1,45 2,95 50,8 43,6 784

ÏÆÒ 1AL.1RS
«+» 8 795 3,4 66 1,53 3,18 51,9 43,1 788

Êîíòðîëü 2 6 629 2,8 59 1,36 2,73 51,1 40,8 772
ÏÆÒ 1ÂL.1RS
«–» 3 729 2,1 58 1,37 2,59 47,1 38,7 765

ÏÆÒ 1ÂL.1RS
«±» 5 834 3,5 68 1,23 2,25 45,3 36,8 747

ÏÆÒ 1ÂL.1RS
«+» 3 809 2,7 63 1,04 1,88 44,7 35,8 732

ÍÑÐ
0,05

18 0,6 4 0,11 0,21 0,7 0,6 14

Ó ïðîöåñ³ ñåëåêö³¿ íà ð³âí³ êîíòðîëüíîãî 
ðîçñàäíèêà ë³í³¿ áóëî ³äåíòèô³êîâàíî íà íà-
ÿâí³ñòü ÏÆÒ çà á³îõ³ì³÷íèìè ìàðêåðàìè 
(ëîêóñàìè çàïàñíèõ á³ëê³â). À âæå íà ð³âí³ 
ñîðòîâèïðîáóâàíü öÿ ³íôîðìàö³ÿ áóëà ïåðå-
â³ðåíà ç äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â, 
ùî äàëî çìîãó çãðóïóâàòè ë³í³¿ çà ñòàíîì 
òðàíñëîêàö³¿ â ãåíîòèï³ (ãîìî- ÷è ãåòåðîçè-
ãîòíèé ñòàí). Çîêðåìà, âàð³àíòè ë³í³é ç ãåòå-
ðîçèãîòíèì ñòàíîì òðàíñëîêàö³é â F

7
 íàáóëè 

ãåòåðîãåííîãî ñòàíó ð³çíîÿê³ñíèõ ãåíîòèï³â 
ç ð³çíèì ñï³ââ³äíîøåííÿì çà íàÿâí³ñòþ / 
â³äñóòí³ñòþ ÏÆÒ â êîæí³é ³ç íèõ.

Ïðîòå êîæíà ç ãåòåðîãåííèõ ë³í³é â³çóàëü-
íî áóëà îäíîð³äíîþ çà ìîðôîìåòðè÷íèìè ïà-
ðàìåòðàìè, ùî ïðèéíÿò³ ÿê áàçîâ³ â ñèñòåì³ 
³äåíòèô³êàö³¿ ñîðòó â äåðæàâíîìó ñîðòîâè-
ïðîáóâàíí³ (ÂÎÑ-òåñò).

Ç äàíèõ, íàâåäåíèõ ó òàáëèö³ 3, âèïëèâàº, 
ùî ñåðåäí³é ð³âåíü ïðîäóêòèâíî¿ êóùèñòîñò³ 
â ë³í³¿ ç ÏÆÒ 1ÀL.1RS, ÿê ó ãîìîãåííîìó, 
òàê ³ ãåòåðîãåííîìó ñòàí³, ìàº ñóòòºâ³ ïåðå-
âàãè. Êð³ì òîãî, ö³ ë³í³¿ ôîðìóþòü ù³ëüí³-
øèé ñòåáëîñò³é ïîð³âíÿíî ç ë³í³ÿìè êîíò-
ðîëüíîãî âàð³àíòó òà ç îäíîéìåííèõ êîìá³-
íàö³é áåç ÏÆÒ. Íà ë³í³ÿõ ç ÏÆÒ 1ÀL.1RS 
ïðîÿâëÿºòüñÿ òàêîæ íåâåëèêå ïåðåâèùåííÿ 

çà ê³ëüê³ñòþ çåðåí òà éîãî ìàñîþ ç ãîëîâíîãî 
êîëîñà, à òàêîæ çà â³äñîòêîì ìàñè çåðíà ç 
áîêîâèõ ñòåáåë äî ìàñè çåðíà ç ðîñëèíè. Öå 
ñâ³ä÷èòü ïðî á³ëüøó îäíîð³äí³ñòü êîëîññÿ çà 
ïðîäóêòèâí³ñòþ íà îäí³é ðîñëèí³. Íàéá³ëüø 
ïåðåêîíëèâ³ äàí³ ïîçèòèâíîãî âïëèâó ÏÆÒ 
1ÀL.1RS ñïîñòåð³ãàþòüñÿ çà ïîêàçíèêàìè 
ìàñè 1000 çåðåí òà íàòóðíî¿ ìàñè çåðíà. Çà-
ãàëîì àíàë³ç ðåçóëüòàò³â âèâ÷åííÿ åôåêò³â 
ÏÆÒ 1ÀL.1RS íà åëåìåíòè ïðîäóêòèâíîñò³ 
òàê ÷è ³íàêøå ñâ³ä÷èòü ïðî ïåðåâàãè ãåíîòè-
ï³â ³ç ö³ºþ òðàíñëîêàö³ºþ çà êîæíîþ ç îçíàê, 
ùî ïîâ’ÿçàíî ÿê ³ç ïðÿìèì ïîçèòèâíèì 
âïëèâîì ÏÆÒ 1ÀL.1RS íà îçíàêè ïðîäóê-
òèâíîñò³, òàê ³ îïîñåðåäêîâàíî. Âîíà äàº âè-
ùèé ð³âåíü ðåàë³çàö³¿ ãåíåòè÷íîãî ïîòåíö³à-
ëó öèõ îçíàê ó ïîñóøëèâèõ óìîâàõ.

Ó ë³í³é ç ÏÆÒ 1ÂL.1RS ó ãîìîãåííîìó ÷è 
ãåòåðîãåííîìó ñòàí³ òàêîæ ïðîÿâëÿºòüñÿ 
ï³äâèùåííÿ çàãàëüíî¿ ³ ïðîäóêòèâíî¿ êó-
ùèñòîñò³ ðîñëèí ïîð³âíÿíî ç ë³í³ÿìè êîíò-
ðîëüíîãî âàð³àíòó òà ç òèõ æå êîìá³íàö³é, àëå 
áåç òðàíñëîêàö³¿. Êð³ì òîãî, íà ³íòðîãðåñèâ-
íèõ ë³í³ÿõ ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ê³ëü-
êîñò³ çåðåí ó ãîëîâíîìó êîëîñ³ çà çíèæåííÿ 
éîãî ìàñè. Àëå íàâ³òü ïðè öüîìó, â³äíîøåííÿ 
ìàñè çåðíà ç áîêîâîãî êîëîñà äî ìàñè âñ³º¿ 
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ðîñëèíè, íà â³äì³íó â³ä ãåíîòèï³â ç ÏÆÒ 
1ÀL.1RS, ñóòòºâî íèæ÷å. Öå ñâ³ä÷èòü ïðî 
á³ëüø âèðàæåíó ð³çíîÿê³ñí³ñòü çà ïðîäóê-
òèâí³ñòþ êîëîññÿ ð³çíîãî ïîðÿäêó â ë³í³é ç 
ÏÆÒ 1ÂL.1RS. Ïðîöåñ åë³ì³íàö³¿ ñòåáåë ó 
ë³í³é ç ÏÆÒ 1ÂL.1RS ó áóäü-ÿêîìó ñòàí³ â³ä-
áóâàâñÿ ³íòåíñèâí³øå íà ðàíí³õ åòàïàõ âåñ-
íÿíî¿ âåãåòàö³¿, ³ äî ôàçè öâ³ò³ííÿ äîñÿãàâ 
ð³âíÿ 21,6–28,6%. Çíà÷í³ â³äì³ííîñò³ ë³í³é ç 
ÏÆÒ 1ÂL.1RS ñïîñòåð³ãàþòüñÿ çà ìàñîþ 
1000 çåðåí òà éîãî íàòóðíîþ ìàñîþ. Ó öüîìó 
ðàç³ íåìàº äîñòàòíüî ï³äñòàâ ãîâîðèòè ïðî 
ïðÿìèé íåãàòèâíèé âïëèâ ÏÆÒ íà ö³ îçíà-
êè, àäæå ó ñåñòðèíñüêèõ ë³í³é áåç òðàíñëî-
êàö³¿ ñïîñòåð³ãàºòüñÿ ïîä³áíèé õàðàêòåð ì³í-
ëèâîñò³. Âîäíî÷àñ ³ñòîòí³øå çíèæåííÿ ìàñè 
1000 çåðåí òà ¿õ íàòóðíî¿ ìàñè ÷åðåç íåïî-
âíîö³ííèé íàëèâ ³ ùóïë³ñòü çåðíà ó ë³í³é ç 
ÏÆÒ 1ÂL.1RS ñâ³ä÷èòü ïðî íåãàòèâíèé 
âïëèâ ö³º¿ òðàíñëîêàö³¿ íà ïîñóõî- é æàðî-
ñò³éê³ñòü ðîñëèí ó ïåð³îä ôîðìóâàííÿ çåðíà, 
ùî ïðèâîäèòü äî éîãî çàïàëó.

Îòæå, åôåêò òðàíñëîêàö³¿ 1ÂL.1RS ÿâíî ïðî-
ÿâëÿºòüñÿ â ï³äâèùåíí³ êóùèñòîñò³ ðîñëèí, 
îçåðíåíîñò³ êîëîññÿ, àëå â ïðîöåñ³ âåãåòàö³¿ âñ³ 
åëåìåíòè ïðîäóêòèâíîñò³ á³ëüøîþ ì³ðîþ ë³ì³-
òóþòüñÿ ñòðåñîâèì ÷èííèêàìè ïîñóõè.

Öå ïîÿñíþº òîé ôàêò, ùî ñîðòè ïøåíèö³ 
ì’ÿêî¿ îçèìî¿, ÿê³ º íîñ³ÿìè ÏÆÒ 1ÂL.1RS 
ð³çíîãî ïîõîäæåííÿ, íàéá³ëüø ïîøèðåí³ â ðå-
ã³îíàõ ç äîñòàòí³ì ³ íàäì³ðíèì çâîëîæåííÿì, 
äå ïîçèòèâí³ åôåêòè ö³º¿ òðàíñëîêàö³¿ íà ïðî-
äóêòèâí³ñòü ðîñëèí ðåàë³çóþòüñÿ â á³ëüø 
çíà÷í³é ì³ð³ [12]. Ó ðåã³îíàõ, äå îñîáëèâî ÷³ò-
êî âèðàæåíà ´ðóíòîâî-ïîâ³òðÿíà ïîñóõà â ïå-
ð³îä ôîðìóâàííÿ çåðíà, ÷åðåç íåãàòèâíèé 
âïëèâ ö³º¿ òðàíñëîêàö³¿ íà ïîñóõî- é æàðî-
ñò³éê³ñòü ðîñëèí, ïîçèòèâí³ åôåêòè ï³äâè-
ùåííÿ ïðîäóêòèâíîñò³ í³âåëþþòüñÿ. Òîìó 
î÷åâèäíî, ùî âèêîðèñòàííÿ ñåëåêö³éíîãî ìà-
òåð³àëó ç ÏÆÒ 1ÂL.1RS ó ïîñóøëèâîìó ðåã³-
îí³ Ï³âäíÿ Óêðà¿íè íå ìîæå çàáåçïå÷èòè âè-
êîíàííÿ çàâäàííÿ ïîäàëüøîãî ï³äâèùåííÿ 
ãåíåòè÷íîãî ð³âíÿ âðîæàéíîñò³ íîâèõ ñîðò³â.

Öå ï³äòâåðäæóºòüñÿ é ðåçóëüòàòàìè áàãàòî-
ñòîðîííüîãî âèâ÷åííÿ ë³í³é ç ÏÆÒ 1ÂL.1RS ó 
ñòàíö³éíèõ åêîëîã³÷íèõ âèïðîáóâàííÿõ òà íà 
êîíòðàñòíèõ àãðîòåõí³÷íèõ ôîíàõ, ç ìåòîþ 
âèä³ëåííÿ êàíäèäàò³â ó ñîðòè. Íà æàëü, ó ð³ç-
í³ çà ïîãîäíî-êë³ìàòè÷íèìè óìîâàìè ðîêè 
(2018–2021) íå âäàëîñü âèä³ëèòè ë³í³¿, ÿê³ á 
ñòàá³ëüíî ïîêàçóâàëè ïåðåâàãè çà âðîæàéí³ñ-
òþ íàä ñòàíäàðòàìè. Çîêðåìà, â ðîêè ç äîñòàò-
í³ì âîëîãîçàáåçïå÷åííÿì (2018–2021) âîíè çà-
áåçïå÷óþòü ïðèð³ñò óðîæàéíîñò³ äî 14–22%, 
âîäíî÷àñ ó ïîñóøëèâ³ (2019, 2020) â³äáóâàºòü-
ñÿ çíà÷íå ¿¿ çíèæåííÿ – äî 7–18% ïîð³âíÿíî 
ç³ ñòàíäàðòàìè. Ç âåëèêî¿ ê³ëüêîñò³ âèâ÷åíèõ 

ë³í³é, ó ñòàíö³éíîìó ñîðòîâèïðîáóâàíí³ çà-
ëèøèëîñü äëÿ âèâ÷åííÿ ëèøå äâ³ – Åð. 2372/17 
(‘Ùåäð³ñòü’ × ‘Ìóäð³ñòü’) òà Åð. 276/17 (‘Ùåä-
ð³ñòü’ × ‘Ìóäð³ñòü’), ÿê³ ìåíøîþ ì³ðîþ ðåàãó-
âàëè íà ïîñóøëèâ³ óìîâè. Öåé ôàêò âñåëÿº 
íàä³þ, ùî íåãàòèâíèé åôåêò òðàíñëîêàö³¿ 
1ÂL.1RS íà ïîñóõîñò³éê³ñòü ìîæå çíèæóâà-
òèñü ó ïåâíèõ ãåíåòè÷íèõ ñåðåäîâèùàõ àáî â 
ãåòåðîãåííîìó ñòàí³.

Ñåëåêö³éíà ðîáîòà ç ë³í³ÿìè, ÿê³ º íîñ³ÿ-
ìè òðàíñëîêàö³¿ 1ÀL.1RS, âèÿâèëàñÿ á³ëüø 
ïåðñïåêòèâíîþ. Ïîçèòèâíèé âïëèâ ö³º¿ òðàíñ-
ëîêàö³¿ íà âðîæàéí³ñòü, åëåìåíòè ïðîäóê-
òèâíîñò³ ðîñëèí òà íà ð³âåíü àäàïòàö³¿ äî 
ïîñóøëèâèõ óìîâ áóëè ï³äòâåðäæåí³ åêñïå-
ðèìåíòàëüíî. Íà îñíîâ³ ìàòåð³àëó ç ÏÆÒ 
1ÀL.1RS âèä³ëåíî é ïåðåäàíî íà äåðæàâíå 
ñîðòîâèïðîáóâàííÿ ñåð³þ íîâèõ ñîðò³â: 
‘Æèòíèöÿ îäåñüêà’ (‘Çàãðàâà îäåñüêà’ × ‘Êíÿ-
ãèíÿ Îëüãà’), ‘Ë³ãà îäåñüêà’ (‘Ñèðåíà’ × ‘Êíÿ-
ãèíÿ Îëüãà’), ‘Äóìà îäåñüêà’ (‘Àíòîí³âêà’ × 
‘Êíÿãèíÿ Îëüãà’), ‘Âåðñ³ÿ îäåñüêà’ (‘Ì³ñ³ÿ’ × 
‘Êíÿãèíÿ Îëüãà’), ùî º íîâèì åòàïîì ó ï³ä-
âèùåíí³ ãåíåòè÷íîãî ð³âíÿ âðîæàéíîñò³ ñîð-
ò³â ñòåïîâîãî åêîòèïó. Çà äàíèìè ñòàíö³éíî-
ãî ³ äåðæàâíîãî ñîðòîâèïðîáóâàííÿ, âîíè 
çàáåçïå÷èëè çðîñòàííÿ âðîæàéíîñò³ íà 10–
15% äî ñòàíäàðò³â. Ö³ ñîðòè â ïåð³îä 2016–
2019 ðð. çàíåñåíî äî Äåðæàâíèõ ðåºñòð³â 
ñîðò³â ðîñëèí Óêðà¿íè òà Ìîëäîâè.

Íå ìåíø àêòóàëüíèì º ïèòàííÿ âèâ÷åííÿ 
âïëèâó ÏÆÒ íà ïîêàçíèêè ÿêîñò³ çåðíà, àäæå 
ë³òåðàòóðí³ â³äîìîñò³ ñâ³ä÷àòü ïðî íåãàòèâí³ 
åôåêòè òðàíñëîêàö³¿ ñàìå íà õë³áîïåêàðñüê³ 
âëàñòèâîñò³ ïøåíèö³ ì’ÿêî¿ ÷åðåç êîíòðîëü 
ñïåöèô³÷íèõ æèòí³õ á³ëê³â – ñåêàë³í³â (ëîêóñ 
Sec). Òîìó ìîæëèâ³ñòü îòðèìàííÿ ãåíîòèï³â ç 
äîñòàòíüî âèñîêèì ð³âíåì ÿêîñò³ çåðíà çàëè-
øàºòüñÿ äèñêóñ³éíèì ïèòàííÿì [25, 26]. Îñîá-
ëèâî àêòóàëüíîþ öÿ ïðîáëåìà º â ñåëåêö³é-
íèõ ïðîãðàìàõ íà Ï³âäí³ Óêðà¿íè, äå òðàäè-
ö³éíî ñòâîðþþòüñÿ ñîðòè ïøåíèö³ ì’ÿêî¿ îçè-
ìî¿ ò³ëüêè ç âèñîêèìè ïîêàçíèêàìè ÿêîñò³ 
çåðíà, à ´ðóíòîâî-êë³ìàòè÷í³ óìîâè ðåã³îíó º 
ñïðèÿòëèâèìè äëÿ öüîãî [27]. 

Ãåíåòè÷í³ åôåêòè ÏÆÒ íà ïîêàçíèêè 
ÿêîñò³ çåðíà íåìîæëèâî ðîçãëÿäàòè áåç 
óâ’ÿçêè ³ç çåðíîâîþ ïðîäóêòèâí³ñòþ ñåëåê-
ö³éíîãî ìàòåð³àëó. Òîìó â íàø³é ðîáîò³ îä-
íèì ³ç çàâäàíü ñòàâèëîñü âèÿâèòè åôåêòè 
òðàíñëîêàö³¿ íà çâ’ÿçêè âðîæàéíîñò³ ç ïîêàç-
íèêàìè ÿêîñò³ çåðíà.

Äëÿ âèêîíàííÿ ïîñòàâëåíîãî çàâäàííÿ áó-
ëî äîñë³äæåíî õàðàêòåð ì³íëèâîñò³ ïîêàçíè-
êà ñåäèìåíòàö³¿ SDS-30 ó ðåêîìá³íàíòíèõ 
ë³í³é F

5
 (êîíòðîëüíèé ðîçñàäíèê) çàëåæíî 

â³ä íàÿâíîñò³ / â³äñóòíîñò³ òà ñòàíó ÏÆÒ 
1AL.1RS ³ 1ÂL.1RS (òàáë. 4).
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Ç äàíèõ òàáëèö³ 4 âèïëèâàº, ùî íàÿâí³ñòü 
ó ãåíîòèïàõ ë³í³é ÏÆÒ 1AL.1RS òà 1ÂL.1RS 
ïðèçâîäèòü äî çíà÷íîãî çíèæåííÿ ñåðåäíüî-
ãî ð³âíÿ ïîêàçíèêà ñåäèìåíòàö³¿ SDS-30 ó 
â³äïîâ³äíèõ ãðóïàõ, âîäíî÷àñ ð³âåíü ì³íëè-
âîñò³ öüîãî ïîêàçíèêà â öèõ ãðóïàõ çíà÷íî 
ï³äâèùóºòüñÿ. Ïðè÷îìó âïëèâ òðàíñëîêàö³¿ 
1ÂL.1RS íà ïîêàçíèê SDS-30 ïîì³òíî âèùèé 
çà ÏÆÒ 1AL.1RS, ïðî ùî ñâ³ä÷àòü âåëè÷èíè 
çíèæåííÿ ñåðåäíüîãî ð³âíÿ ñåäèìåíòàö³¿ òà 
çá³ëüøåííÿ êîåô³ö³ºíòà âàð³àö³¿ ³ äèñïåðñ³¿.

Âåëè÷èíà âèá³ðêè ðåêîìá³íàíòíèõ ë³í³é ó 
êîíòðîëüíîìó ðîçñàäíèêó äàëà çìîãó âñòà-
íîâèòè äîñòîâ³ðíèé íåãàòèâíèé êîðåëÿö³é-
íèé çâ’ÿçîê ì³æ óðîæàéí³ñòþ ë³í³é òà ïî-
êàçíèêîì ñåäèìåíòàö³¿ SDS-30 (òàáë. 4). Ïðè 
öüîìó çíà÷åííÿ êîåô³ö³ºíòà êîðåëÿö³¿ çíà÷-
íî çðîñòàº â ãðóïàõ ë³í³é, ÿê³ ó ñâî¿õ ãåíî-
òèïàõ ì³ñòÿòü ÏÆÒ â ãîìî- ÷è ãåòåðîçèãîò-
íîìó ñòàí³. Ïðè öüîìó åôåêò ïîñèëåííÿ íå-
ãàòèâíîãî çâ’ÿçêó âðîæàéíîñò³ ç ïîêàçíèêîì 
ñåäèìåíòàö³¿ ó ë³í³é ç ÏÆÒ 1ÂL.1RS ñóòòºâî 
ïåðåâèùóº àíàëîã³÷íèé åôåêò ó ë³í³é ç ÏÆÒ 
1AL.1RS.

Ïðè çàãàëüíîìó íåãàòèâíîìó âïëèâ³ ÏÆÒ 
íà ð³âåíü ñåäèìåíòàö³¿, âàæëèâî âñòàíîâè-
òè ìîæëèâ³ñòü áàæàíîãî êîìá³íóâàííÿ ó 
ë³í³é âèñîêî¿ âðîæàéíîñò³ òà äîñòàòíüî âè-
ñîêîãî ïîêàçíèêà ñåäèìåíòàö³¿ SDS-30. ßê 
ñâ³ä÷àòü äàí³ ãðóïóâàííÿ ë³í³é çà âðîæàé-
í³ñòþ òà ñåäèìåíòàö³ºþ (òàáë. 5), íàéá³ëüøà 
÷àñòîòà áàæàíîãî êîìá³íóâàííÿ ñïîñòåð³ãà-
ºòüñÿ â êîíòðîëüíîìó âàð³àíò³, äå âèñîêà 
ñåäèìåíòàö³ÿ ïîºäíóºòüñÿ ç ñåðåäíüîþ âðî-
æàéí³ñòþ – 31,3–54,3%. Íåî÷³êóâàíî íèçü-
êèì âèÿâèâñÿ â³äñîòîê ïîçèòèâíîãî êîìá³-
íóâàííÿ ó ë³í³é áåç ÏÆÒ, àëå â ðîäîâîä³ 
ÿêèõ º ãåíåòè÷í³ äæåðåëà òðàíñëîêàö³¿, ùî 

ìîæå ñâ³ä÷èòè ïðî ïðèñóòí³ñòü ó ¿õí³õ ãåíî-
òèïàõ ³íøèõ ÷èííèê³â íåãàòèâíîãî âïëèâó 
íà ñåäèìåíòàö³þ.

Äîêàçîì ìîæëèâîñò³ òàêîãî ïîçèòèâíîãî 
êîìá³íóâàííÿ º íàÿâí³ñòü ³íòðîãðåñèâíèõ ë³-
í³é ç ÏÆÒ 1AL.1RS ó ãîìîçèãîòíîìó ñòàí³, 
ÿê³, õî÷à ³ â íå âåëèê³é ê³ëüêîñò³ (2,0–8,1%), 
ïîºäíóþòü âèñîêó ³ ñåðåäíþ âðîæàéí³ñòü ç 
äîñòàòíüî âèñîêèì ð³âíåì ñåäèìåíòàö³¿. Ñóò-
òºâî á³ëüøà ÷àñòîòà (3,0–14,1%) áàæàíèõ ïî-
ºäíàíü ñïîñòåð³ãàºòüñÿ ó ë³í³é ³ç çàçíà÷åíîþ 
ÏÆÒ â ãåòåðîçèãîòíîìó (ãåòåðîãåííîìó) ñòà-
í³. Ó ãðóïàõ ë³í³é ç ÏÆÒ 1ÂL.1RS ó ãîìîçè-
ãîòíîìó ñòàí³, ðåêîìá³íàö³é ç âèñîêèìè çíà-
÷åííÿìè ñåäèìåíòàö³¿ çîâñ³ì íå âèÿâëåíî, 
õî÷à ãåòåðîçèãîòíèé (ãåòåðîãåííèé) ñòàí çà 
ö³ºþ òðàíñëîêàö³ºþ çàáåçïå÷óº íåâåëèêó ÷àñ-
òîòó (3,8–7,3%) òàêèõ ë³í³é.

Óêàçàí³ çàêîíîì³ðíîñò³, ÿê³ âèÿâëåí³ ï³ä 
÷àñ àíàë³çó ñåðåäí³õ ÷àñòîò êîìá³íóâàííÿ âðî-
æàéíîñò³ òà ñåäèìåíòàö³¿ â äåÿêèõ ãðóïàõ 
ë³í³é çà ïðèíöèïîì íàÿâí³ñòü / â³äñóòí³ñòü 
ÏÆÒ, á³ëüø ðåëüºôíî ïðîñë³äêîâóþòüñÿ íà 
ë³í³ÿõ, çãðóïîâàíèõ çà ¿õ ïîõîäæåííÿì. Çî-
êðåìà, ³ç 24 ³íòðîãðåñèâíèõ ãîìîãåííèõ çà 
ÏÆÒ 1AL.1RS ë³í³é ç êîìá³íàö³¿ ‘Êóÿëüíèê’ 
× ‘Êíÿãèíÿ Îëüãà’ ï’ÿòü ë³í³é (20,8%) ìàëè 
ïîçèòèâíå ïîºäíàííÿ îçíàê, à ç 32 ë³í³é ç 
êîìá³íàö³¿ ‘Çàãðàâà îäåñüêà’ × ‘Êíÿãèíÿ 
Îëüãà’ – ò³ëüêè äâ³ (6,2%).

Âïëèâ ãåíåòè÷íîãî ñåðåäîâèùà íà õàðàê-
òåð êîìá³íóâàííÿ âðîæàéíîñò³ òà ñåäèìåí-
òàö³¿ ó ë³í³é ç òðàíñëîêàö³ºþ 1ÂL.1RS ïðî-
ÿâëÿºòüñÿ çà ñåðåäíüîãî ð³âíÿ ñåäèìåíòàö³¿ 
òà âèñîê³é óðîæàéíîñò³. Ó ë³í³é â³ä ïðÿìèõ ³ 
çâîðîòíèõ ñõðåùóâàíü ‘Ìóäð³ñòü îäåñüêà’ × 
‘Ùåäð³ñòü îäåñüêà’ ³ç 133 ³íòðîãðåñèâíèõ 
ë³í³é ïîçèòèâíå ïîºäíàííÿ âèÿâëåíî ó 16 

Òàáëèöÿ 4
Õàðàêòåðèñòèêà ì³íëèâîñò³ ïîêàçíèêà ñåäèìåíòàö³¿ SDS-30 ó ðåêîìá³íàíòíèõ ë³í³é F5, 

çãðóïîâàíèõ çà ïðèíöèïîì íàÿâíîñò³ / â³äñóòíîñò³ òà ñòàíó ÏÆÒ (êîíòðîëüíèé ðîçñàäíèê, 2017 ð.)

Ãðóïà ë³í³é Âèâ÷åíî ë³í³é, øò. x ± m, ìì lim ±, ìì Êîåô³ö³ºíò âàð³àö³¿ V,
% Äèñïåðñ³ÿ σ2 Êîåô³ö³ºíò êîðåëÿö³¿ (r) 

óðîæàéí³ñòü / ñåäèìåíòàö³ÿ
Êîíòðîëü 1 280 68 ± 2,23 54–68 22,7 216 –0,32
ÏÆÒ 1AL.1RS
«–» 111 63 ± 4,11 48–62 26,4 322 –0,38*

ÏÆÒ 1AL.1RS
«±» 199 57 ± 5,39 42–51 31,8 364 –0,45*

ÏÆÒ 1AL.1RS
«+» 148 46 ± 5,85 40–51 36,5 388 –0,51*

Êîíòðîëü 2 195 66 ± 2,64 53–70 25,7 238 –0,34*
ÏÆÒ 1ÂL.1RS
«–» 159 54 ± 4,16 44–66 25,9 355 –0,47*

ÏÆÒ 1ÂL.1RS
«±» 289 48 ± 4,28 40–58 38,9 402 –0,51*

ÏÆÒ 1ÂL.1RS
«+» 299 43 ± 5,13 40–48 44,5 456 –0,58*

*äîñòîâ³ðíî â ðàç³ r > –0,32
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

ë³í³é (12%), à ó 143 ë³í³é ç êîìá³íàö³¿ ‘Ãà-
ðàíò³ÿ îäåñüêà’ × ‘Ùåäð³ñòü îäåñüêà’ – ò³ëü-
êè äâ³ (1,4%).

Çâè÷àéíî, ïîêàçíèê ñåäèìåíòàö³¿ SDS-30 
íå º ïðÿìèì êðèòåð³ºì îö³íêè ÿêîñò³ çåðíà, 
àëå â ïîëüîâèõ äîñë³äàõ ñóö³ëüíî¿ ñ³âáè íà 
ð³âí³ êîíòðîëüíîãî ðîçñàäíèêà ³ ñîðòîâèïðî-
áóâàííÿ â íàøèõ äîñë³äæåííÿõ öåé ïîêàç-
íèê ìàº äîñòàòíüî ò³ñíèé êîðåëÿö³éíèé 
çâ’ÿçîê ³ç õë³áîïåêàðñüêèìè âëàñòèâîñòÿìè 
[28]. Òîìó äîá³ð ë³í³é ó êîíòðîëüíîìó ðîç-
ñàäíèêó çä³éñíþâàâñÿ ÿê çà âðîæàéí³ñòþ, 
òàê ³ çà ïîêàçíèêîì ñåäèìåíòàö³¿.

Ó òàáëèö³ 6 íàâåäåíî õàðàêòåðèñòèêó äåÿ-
êèõ ë³í³é, ÿê³ ìàþòü îïòèìàëüíå ïîºäíàííÿ 
âèñîêî¿ âðîæàéíîñò³ òà â³äíîñíî ï³äâèùåíèõ 
âåëè÷èí ïîêàçíèêà ñåäèìåíòàö³¿ SDS-30 ó 

ðåçóëüòàò³ äâîð³÷íîãî (2018–2019 ðð.) ñîðòî-
âèïðîáóâàííÿ.

Ó ðîäîâîä³ öèõ ë³í³é, êð³ì äæåðåëà ÏÆÒ, 
äðóãèì áàòüê³âñüêèì êîìïîíåíòîì âèêîðèñ-
òàíî ñîðò åêñòðàñèëüíî¿ ïøåíèö³ ‘Êóÿëüíèê’ 
ç äåê³ëüêîìà àëåëÿìè ç ïîçèòèâíèì âïëèâîì 
íà õë³áîïåêàðñüê³ âëàñòèâîñò³ áîðîøíà (Gld 
1A4, 1A10, 1B1, 1D4, Glt 1B5) [30]. Êð³ì òîãî, 
ðåêîìá³íàíòí³ ë³í³¿ çãðóïîâàí³ çà ïðèíöè-
ïîì íàÿâíîñò³ / â³äñóòíîñò³ «ãåíåòè÷íèõ ÷èí-
íèê³â», ÿê³, çà ïðèïóùåííÿì, ìîãëè á çìåí-
øóâàòè íåãàòèâíèé âïëèâ ÏÆÒ íà õë³áîïå-
êàðñüê³ âëàñòèâîñò³ ë³í³é: ãîìî- ÷è ãåòåðî-
ãåííèé ñòàí ÏÆÒ; íàÿâí³ñòü ÷è â³äñóòí³ñòü 
(àáî íåäîñòàòíÿ ê³ëüê³ñòü) ó ãåíîòèïàõ öèõ ë³-
í³é àëåë³â ³ç ïîçèòèâíèì âïëèâîì íà õë³áî-
ïåêàðñüê³ âëàñòèâîñò³ áîðîøíà.

Òàáëèöÿ 6
Ôàêòîðè çìåíøåííÿ íåãàòèâíîãî âïëèâó ïøåíè÷íî-æèòí³õ òðàíñëîêàö³é íà õë³áîïåêàðñüê³ âëàñòèâîñò³ 

áîðîøíà ó ðåêîìá³íàíòíèõ ë³í³é ïøåíèö³ (ó ñåðåäíüîìó çà 2018–2019 ðð.)

Ñîðò, ë³í³ÿ, ã³áðèäíà êîìá³íàö³ÿ Óðîæàéí³ñòü, 
ò/ãà

Óì³ñò 
á³ëêà, %

Ñèëà áîðîøíà, 
î. à.

Îá’ºì õë³áà ç³ 100 ã 
áîðîøíà, ñì3

Îö³íêà õë³áà, 
áàë

‘Àíòîí³âêà’ St 7,04 11,6 225 1100 3,8
I. Ãîìîãåííèé ñòàí ë³í³é çà ÏÆÒ1ÀL.1RS

Åð. 2124/17 (‘Êóÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’) 7,98 12,4 240 1400 4,0
Åð. 2136/17 (‘Êóÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’) 8,14 11,7 202 1010 3,4
Åð. 2138/17 (‘Êóÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’) 8,36 11,9 194 980 3,1

Ó ñåðåäíüîìó 8,16 12,0 212 1130 3,5
II. Ãåòåðîãåííèé ñòàí ë³í³é çà ÏÆÒ1ÀL.1RS

Åð. 2146/17 (‘Êóÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’) 8,15 12,8 271 1450 4,2
Åð. 2157/17 (‘Êóÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’) 8,49 11,3 210 1140 3,8
Åð. 2167/17 (‘Êóÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’) 8,54 11,5 203 1100 3,3

Ó ñåðåäíüîìó 8,39 11,9 228 1230 3,8
III. Íàÿâí³ñòü àëåë³â ³ç ïîçèòèâíèì âïëèâîì íà ÿê³ñòü çåðíà (Gld 1A4, 1A10, 1B1, 1D4, Glt 1B5). 

Ë³í³¿ ç ÏÆÒ 1ÂL.1RS ó ãîìîãåííîìó ñòàí³
Åð. 2372/17 (‘Êóÿëüíèê’ × ‘Ùåäð³ñòü’) 7,26 13,3 215 1020 3,2
Åð. 2378/17 (‘Êóÿëüíèê’ × ‘Ùåäð³ñòü’) 7,34 12,4 198 990 2,8
Åð. 2386/17 (‘Êóÿëüíèê’ × ‘Ùåäð³ñòü’) 7,36 12,8 204 970 2,5

Ó ñåðåäíüîìó 7,32 12,8 206 993 2,8
IV. Â³äñóòí³ñòü (íåäîñòàòíÿ ê³ëüê³ñòü) àëåë³â ³ç ïîçèòèâíèì âïëèâîì íà ÿê³ñòü çåðíà. Ë³í³¿ ç ÏÆÒ 1ÂL.1RS ó ãåòåðîãåííîìó ñòàí³

Åð. 2396/17 (‘Êóÿëüíèê’ × ‘Ùåäð³ñòü’) 7,18 13,1 155 890 2,0
Åð. 2418/17 (‘Êóÿëüíèê’ × ‘Ùåäð³ñòü’) 7,35 12,6 148 880 2,0

Ó ñåðåäíüîìó 7,26 12,8 152 885 2,0

ßê ñâ³ä÷àòü äàí³ òàáëèö³ 6, óñ³ âèä³ëåí³ ³í-
òðîãðåñèâí³ ë³í³¿ íåçàëåæíî â³ä ñòàíó ÏÆÒ 
ñóòòºâî ïåðåâèùèëè ñîðò-ñòàíäàðò ‘Àíòîí³â-
êà’ çà âðîæàéí³ñòþ. Ïðîòå, ÿêùî ë³í³¿ ç ÏÆÒ 
1ÀL.1RS çà ñåðåäíüî¿ âðîæàéíîñò³ 8,16 ò/ãà 
ïåðåâàæàëè ñòàíäàðò íà 1,12 ò/ãà (13,7%), òî 
ë³í³¿ ç ÏÆÒ 1ÂL.1RS çà ñåðåäíüî¿ âðîæàéíîñ-
ò³ 7,32 ò/ãà – ëèøå íà 0,28 ò/ãà (4%). Òàêå 
ð³çêå çíèæåííÿ âðîæàéíîñò³ ë³í³é ç ÏÆÒ 
1ÂL.1RS áóëî ïîÿñíåíî âèùå íåãàòèâíèì 
âïëèâîì òðàíñëîêàö³¿ íà ïîñóõî- é æàðîñò³é-
ê³ñòü ë³í³é. ²ìîâ³ðíî, öèì ìîæíà ïîÿñíèòè 
òàêîæ äåùî ï³äâèùåíèé óì³ñò á³ëêà â ³íòðî-
ãðåñèâíèõ ë³í³é ç ÏÆÒ 1ÂL.1RS, àäæå ùóï-
ë³ñòü (íåâèïîâíåí³ñòü) çàïàëåíîãî çåðíà ç³ 

çì³íîþ ñòðóêòóðè åíäîñïåðìó çàâæäè çóìîâ-
ëþº ïåâíå ï³äâèùåííÿ éîãî á³ëêîâîñò³ [29].

Íà æàëü, íåäîñòàòíüî âèñîêèé àãðîòåõ-
í³÷íèé ôîí ïîëüîâèõ åêñïåðèìåíò³â íå äàâ 
çìîãó ïîâíîþ ì³ðîþ îö³íèòè ãåíåòè÷íèé 
ïîòåíö³àë ÿêîñò³ çåðíà ³íòðîãðåñèâíèõ ë³-
í³é. Ïðîòå ç óïåâíåí³ñòþ ìîæíà ñêàçàòè, 
ùî â ñåðåäíüîìó ë³í³¿ ç ÏÆÒ 1ÀL.1RS ïðî-
ÿâèëè íåçíà÷íó ïåðåâàãó íàä ë³í³ÿìè ç 
ÏÆÒ 1ÂL.1RS çà îñíîâíèìè ïîêàçíèêàìè 
õë³áîïåêàðñüêèõ âëàñòèâîñòåé. Çà ðåçóëüòà-
òàìè äîñë³äæåíü áóëî âèä³ëåíî äâ³ ë³í³¿ ç 
ÏÆÒ 1ÀL.1RS – Åðèòðîñïåðìóì 2124/17 ó 
ãîìîãåííîìó ñòàí³ òà ë³í³ÿ Åðèòðîñïåðìóì 
2146/17 ç ãåòåðîãåííèì ñòàíîì ö³º¿ òðàíñëî-
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êàö³¿, ó ÿêèõ óñ³ ïîêàçíèêè ÿêîñò³ çåðíà 
ñóòòºâî âèù³ çà ñòàíäàðò.

Ó öüîìó ïîð³âíÿíí³, ãîëîâíå, ïîïðè îáìå-
æåíó ê³ëüê³ñòü ë³í³é, âèÿâëÿþòüñÿ åôåêòè 
çíèæåííÿ íåãàòèâíîãî âïëèâó ÏÆÒ íà õë³áî-
ïåêàðñüê³ âëàñòèâîñò³ áîðîøíà: íåçíà÷íîþ ì³-
ðîþ öå çàëåæèòü â³ä ãåòåðîãåííîãî ñòàíó ë³-
í³é çà òðàíñëîêàö³ºþ 1ÀL.1RS (éìîâ³ðíî çà-
ëåæíî â³ä ñï³ââ³äíîøåííÿ ãåíîòèï³â ç ÏÆÒ ³ 
áåç íå¿); ³ñòîòí³øå öå çàëåæèòü â³ä íàÿâíîñò³ 
â ë³í³ÿõ ç ÏÆÒ 1ÂL.1RS àëåë³â ç ïîçèòèâíèì 
âïëèâîì íà ÿê³ñòü çåðíà (éìîâ³ðíî çàëåæíî 
â³ä ê³ëüêîñò³ àëåë³â ³ ¿õ âçàºìîä³¿). Äîêëàäíå 
âèâ÷åííÿ ñïðÿìîâàíîãî âïëèâó âêàçàíèõ ÷èí-
íèê³â º ïðåäìåòîì ïîäàëüøèõ äîñë³äæåíü.

Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü áóëà 
âèä³ëåíà ë³í³ÿ åðèòðîñïåðìóì 2146/17 (‘Êó-
ÿëüíèê’ × ‘Êíÿãèíÿ Îëüãà’), ÿêà áóëà ïåðå-
äàíà íà äåðæàâíå ñîðòîâèïðîáóâàííÿ, ³ ï³ñ-
ëÿ óñï³øíî¿ åêñïåðòèçè çàíåñåíà äî Äåðæàâ-
íîãî ðåºñòðó ñîðò³â ðîñëèí ï³ä íàçâîþ ‘Îêòà-
âà îäåñüêà’ äëÿ ïîøèðåííÿ â óñ³õ àãðîêë³ìà-
òè÷íèõ çîíàõ Óêðà¿íè [30]. Óïðîäîâæ ðîê³â 
äåðæàâíîãî ñîðòîâèïðîáóâàííÿ (2017–2019) 
ñîðò ‘Îêòàâà îäåñüêà’ õàðàêòåðèçóâàâñÿ òà-
êèìè ïîêàçíèêàìè: óðîæàéí³ñòü: Ñòåï – 
5,75 ò/ãà, Ë³ñîñòåï – 6,73 ò/ãà, Ïîë³ññÿ –
6,19 ò/ãà, ó ñåðåäíüîìó çà âñ³ìà çîíàìè – 
6,19 ò/ãà, ùî âèùå óìîâíîãî ñòàíäàðòó íà 
0,76 ò/ãà (14,0%); ìàñà 1000 çåðåí – çà çîíàìè 
â³äïîâ³äíî – 42,5; 43,2 òà 45,5 ã; óì³ñò êëåé-
êîâèíè – 28,4; 28,6 ³ 28,4%; ñèëà áîðîøíà – 
286; 300 ³ 294 î. à.; îá’ºì õë³áà ç³ 100 ã áîðîø-
íà – 1160, 1100 ³ 1120 ñì3. Çà öèìè ïîêàçíè-
êàìè ÿêîñò³ çåðíà ñîðò ‘Îêòàâà îäåñüêà’ â³ä-
íåñåíî äî ãðóïè ñèëüíèõ ïøåíèöü.

Âèñíîâêè
Ãåíåòè÷í³ åôåêòè ïøåíè÷íî-æèòí³õ òðàíñ-

ëîêàö³é 1ÀL.1RSòà 1ÂL.1RS çíà÷íîþ ì³ðîþ 
ìîäèô³êóþòüñÿ îñîáëèâîñòÿìè ¿õ âçàºìîä³¿ â 
ãåíåòè÷íèõ ñåðåäîâèùàõ òà çàëåæíî â³ä àãðî-
êë³ìàòè÷íèõ óìîâ âèðîùóâàííÿ ³íòðîãðå-
ñèâíèõ ãåíîòèï³â.

Ââåäåííÿ â ì³ñöåâèé ãåíîôîíä ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ òðàíñëîêàö³¿ 1ÀL.1RS º âèñî-
êîåôåêòèâíèì çàõîäîì, ÿêèé ìîæå â³ä³ãðàòè 
ðîëü ÷åðãîâîãî åòàïó ñóòòºâîãî ñåëåêö³éíîãî 
âäîñêîíàëåííÿ ñîðò³â çà âðîæàéí³ñòþ äëÿ 
ïîñóøëèâèõ óìîâ Ï³âäíÿ Óêðà¿íè. Ó ðåçóëü-
òàò³ ïîâíîãî öèêëó ñåëåêö³éíîãî ïðîöåñó íà 
ìàòåð³àë³ ç ÏÆÒ 1ÀL.1RS ñòâîðåíî ñåð³þ 
ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ – ‘Æèòíèöÿ 
îäåñüêà’, ‘Ë³ãà îäåñüêà’, ‘Äóìà îäåñüêà’, ‘Âåð-
ñ³ÿ îäåñüêà’, ÿê³ çàáåçïå÷èëè ï³äâèùåííÿ 
âðîæàéíîñò³ ïðîòè ñòàíäàðò³â íà 10–15%. Ö³ 
ñîðòè çàíåñåíî äî Äåðæàâíèõ ðåºñòð³â Óêðà¿-
íè òà Ìîëäîâè.

Íåãàòèâí³ åôåêòè íà ïîñóõî- é æàðîñò³é-
ê³ñòü ãåíîòèï³â òðàíñëîêàö³¿ 1ÂL.1RS â åêñ-
òðåìàëüíî ïîñóøëèâèõ óìîâàõ çíèæóþòü 
ìîæëèâîñò³ ¿¿ ñåëåêö³éíîãî âèêîðèñòàííÿ, 
àëå öå íå âèêëþ÷àº ìîæëèâîñò³ îòðèìàííÿ 
ïîçèòèâíîãî ðåçóëüòàòó çàâäÿêè ìîäèô³êó-
âàëüíîìó âïëèâó ãåíåòè÷íîãî ñåðåäîâèùà 
âäàëî ä³áðàíî¿ ã³áðèäíî¿ êîìá³íàö³¿.

Êîìá³íóâàííÿ â ãåíîòèï³ ÏÆÒ ç àëåëÿìè, 
ùî ïîçèòèâíî âïëèâàþòü íà õë³áîïåêàðñüê³ 
âëàñòèâîñò³, à òàêîæ ñòâîðþþ÷è ãåòåðîãåíí³ñòü 
ó ñêëàä³ ãåíîòèï³â ç ÏÆÒ ³ áåç íèõ ó ïåâíîìó 
ñï³ââ³äíîøåíí³, ìîæíà ñïðÿìîâàíî çìåíøóâà-
òè íåãàòèâíèé âïëèâ ÏÆÒ íà ÿê³ñòü çåðíà 
ïøåíèö³ ì’ÿêî¿ îçèìî¿, ³ ñòâîðþâàòè ñîðòè ç 
ïàðàìåòðàìè ÿêîñò³ ö³ííèõ ³ ñèëüíèõ ïøå-
íèöü. Ïðè÷îìó ÷àñòîòà îòðèìàííÿ ðåêîìá³íàíò-
íèõ ë³í³é, ÿê³ ïîºäíóþòü âèñîêó âðîæàéí³ñòü 
òà ï³äâèùåíèé ð³âåíü õë³áîïåêàðñüêèõ âëàñòè-
âîñòåé, ï³äâèùóºòüñÿ çà âèêîðèñòàííÿ ³íòðî-
ãðåñèâíèõ ë³í³é ç ÏÆÒ 1ÀL.1RS. Ïðèêëàäîì 
º ñòâîðåíèé ó â³ää³ë³ ñåëåêö³¿ òà íàñ³ííèöòâà 
ïøåíèö³ ÑÃ² – ÍÖÍÑ âèñîêîæàðîñò³éêèé ñîðò 
ñèëüíî¿ ïøåíèö³ ‘Îêòàâà îäåñüêà’, ÿêèé çàíå-
ñåíèé äî Äåðæàâíîãî ðåºñòðó äëÿ ïîøèðåííÿ 
â óñ³õ àãðîêë³ìàòè÷íèõ çîíàõ Óêðà¿íè. 
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Purpose. To determine the genetic effects of WRT 
1AL.1RS and 1BL.1RS on the yield, plant productivity ele-
ments and quality indices of recombinant lines, to deter-
mine the effectiveness of using each of the WRT for creating 
more perfect varieties of soft winter wheat in these traits 
under soil-air drought in the steppe zone of Ukraine and 
development of breeding techniques to reduce the negative 
effects of translocation to produce genotypes with high 
quality indices of valuable and strong wheat grain. Meth-
ods. Field experiments, intraspecific hybridization, evalua-
tion of breeding material in the field, methods of laboratory 
determination of baking quality indices of grain, electro-
phoresis of spare proteins, statistical. Results. Under arid 
conditions of the South of Ukraine on the large experimen-
tal material of breeding process, a positive effect of 1AL.1RS 
on the yield of recombinant lines and the main elements of 
plant productivity were determined, which was manifested 
against the background of simultaneous positive effect of 
this transposition on the drought and heat tolerance. The 
use of 1BL.1RS in wheat breeding in this region is less prom-
ising technique. It has been determined that introduction 
of 1AL.1RS, 1BL.1RS translocations into local gene pool of 
soft winter wheat by hybridization changes the grain quality 
indices. In particular, the protein content tends to increase 
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more significantly under the influence of 1BL.1RS trans-
location. It has been shown that the frequency of obtain-
ing recombinant lines which combine high yield and suf-
ficient level of baking properties (not lower than valuable 
and strong wheat) is quite low (1,7–6,1%), but introgressive 
lines with 1AL.1RS have the advantages in this parameter. 
Using such genetic factors as hybridization combining WRT 
with alleles with high positive effect on baking properties, 
and also creating heterogeneity in the composition of geno-
types with and without WRT, one can purposefully reduce the 
negative impact of WRT on the quality of soft winter wheat 
grain and create varieties with quality parameters of valu-
able and strong wheat. Conclusions. In general, the results 
achieved give reason to assert that the use of WRT 1AL.1RS is 
a promising direction for further breeding increase of genetic 
capacity of soft winter wheat varieties in the arid conditions 
of the South of Ukraine. As a result of full cycle of breeding 
process on the material with 1AL.1RS WRT a series of varieties 
of soft winter wheat ‘Zhytnytsia odeska’, ‘Oktava odeska’, ‘Liha 
odeska’, ‘Duma odeska’, ‘Versiia odeska’, providing 10 – 15% 
increase in yield to standards was created and included in the 
State Register of Ukraine and Moldova.

Keywords: soft winter wheat, recombinant lines, baking 
quality, yield, performance elements, adaptive properties.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Âñòóï
Ñòâîðåííÿ íîâèõ, åêîëîã³÷íî ïëàñòè÷íèõ 

òà ñò³éêèõ äî âïëèâó íàéïîøèðåí³øèõ øê³ä-
ëèâèõ îðãàí³çì³â ñîðò³â º îäíèì ³ç îñíîâíèõ 
íàïðÿì³â çá³ëüøåííÿ âðîæàéíîñò³ êóëüòóð-
íèõ ðîñëèí. Äîá³ð ñîðò³â, íàéá³ëüø àäàïòî-
âàíèõ äî ïåâíèõ ô³òîñàí³òàðíèõ òà êë³ìà-
òè÷íèõ óìîâ ðåã³îíó, ìàº âàæëèâå çíà÷åííÿ 
â ñåëåêö³¿ ïøåíèö³ îçèìî¿, îñê³ëüêè, çà ï³ä-
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ðàõóíêàìè â÷åíèõ, âíåñîê ñîðòó ó ôîðìó-
âàííÿ âðîæàþ ñòàíîâèòü 30–70% [1–3]. 

Â³äîìî [4], ùî ô³ç³îëîã³÷íà ðîëü êîëîñà ó 
ôîðìóâàíí³ ìàéáóòíüîãî âðîæàþ ñòàíîâèòü, 
çà ð³çíèìè äàíèìè, 20–25%, ³ ïîñòóïàºòüñÿ 
õ³áà ùî ïðàïîðöåâîìó ëèñòêó, ÿêèé çàéìàº 
20% ïëîù³ ðîñëèíè ³ â³äïîâ³äàº çà 43% 
ìàéáóòíüîãî âðîæàþ. Òîìó çàõèñò êîëîñà 
â³ä õâîðîá ìàº âèð³øàëüíå çíà÷åííÿ äëÿ 
îòðèìàííÿ âèñîêîãî òà ÿê³ñíîãî âðîæàþ 
çåðíà ïøåíèö³ [5, 6].

Àêòóàëüíèì ïèòàííÿì º ñòâîðåííÿ ñîðò³â 
ïøåíèö³ îçèìî¿ ç âèñîêîþ ïðîäóêòèâí³ñòþ 
òà ñò³éê³ñòþ ïðîòè ôóçàð³îçó êîëîñó, îñê³ëü-
êè çà âðàæåíí³ ôóçàð³îçîì ïîã³ðøóþòüñÿ 
ïîñ³âí³, òîâàðí³ òà êîðìîâ³ ÿêîñò³ çåðíà. Çî-
êðåìà, çã³äíî ç äàíèìè [7], ÷åðåç óðàæåííÿ 
çåðíà ïøåíèö³ ôóçàð³îçîì éîãî ìàñà ìîæå 
çíèæóâàòèñÿ äî 60%, à ê³ëüê³ñòü çåðåí ó êî-
ëîñ³ – äî 40%, ùî ïðèçâîäèòü äî çíèæåííÿ 
âðîæàþ çàãàëîì. Óðàæåííÿ ïøåíèö³ ãðèáà-
ìè ðîäó Fusarium ïîã³ðøóº ÿê³ñòü áîðîøíà 
òà õë³áà. Çà äàíèìè çàêîðäîííèõ äîñë³äíè-
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Ñòâîðåííÿ âèõ³äíîãî ñåëåêö³éíîãî ìàòåð³àëó 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ 
ç êîìïëåêñîì ãîñïîäàðñüêî-ö³ííèõ îçíàê 
Ë. À. Ìóðàøêî1, Ò. ². Ìóõà1, Î. Â. Ãóìåíþê1, Þ. Ì. Ñóääåíêî1, Í. Â. Íîâèöüêà2, Î. Ì. Ìàðòèíîâ3
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Ìåòà. Ñòâîðåííÿ íîâîãî, âèñîêîñò³éêîãî ïðîòè õâîðîá êîëîñà òà çàñåëåííÿ øê³äíèêàìè ñåëåêö³éíîãî ìàòåð³àëó 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ äëÿ âèêîðèñòàííÿ â ñåëåêö³éíîìó ïðîöåñ³. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè ó 2017–2020 ðð. ó 
ïîëüîâèõ ³íôåêö³éíèõ ðîçñàäíèêàõ â³ää³ëó çàõèñòó ðîñëèí Ìèðîí³âñüêîãî ³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ â 
óìîâàõ øòó÷íî¿ ³íîêóëÿö³¿ ðîñëèí ïøåíèö³ ì’ÿêî¿ çáóäíèêàìè òâåðäî¿ ñàæêè òà ôóçàð³îçó êîëîñà. Øòó÷íèé ³íôåêö³éíèé 
ôîí òâåðäî¿ ñàæêè ñòâîðþâàëè çà ìåòîäîì À. ². Áîðããàðäà-Àíï³ëîãîâà, ÿêèé ïîëÿãàº â çàñïîðåíí³ ïîñ³âíîãî ìàòåð³àëó 
çà ê³ëüêà ä³á äî ñ³âáè. Øòó÷íèé ³íôåêö³éíèé ôîí ôóçàð³îçó êîëîñà ñòâîðþâàëè øëÿõîì îáïðèñ êóâàííÿ ðîñëèí ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ ó ôàç³ öâ³ò³ííÿ ñóñïåíç³ºþ ñïîð, âèä³ëåíèõ ç ì³ñöåâî¿ ïîïóëÿö³¿ çáóäíèêà. Ðåçóëüòàòè. Çà ðåçóëüòàòàìè 
ïðîâåäåíèõ äîñë³äæåíü âèä³ëåíî âèñîêîñò³éê³ (äî 5% óðàæåííÿ êîëîñà) ïðîòè çáóäíèêà ôóçàð³îçó êîìá³íàö³¿ ã³áðèä³â 
÷åòâåðòîãî ïîêîë³ííÿ ïøåíèö³ ì’ÿêî¿: ‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Nobeoka bozu’ ìàëà çàñåëåííÿ òðèïñàìè 5,2 åêç./êî-
ëîñ, à ï’ÿâèöåþ – 35,0 åêç./ì2 òà ‘Ãîðëèöÿ ìèðîí³âñüêà’ / ‘C-Lokia’, çàñåëåí³ñòü òðèïñàìè ÿêî¿ ñòàíîâèëà 5,0 åêç./êîëîñ, 
ï’ÿâèöåþ – 2,0 åêç./ì2. Íà øòó÷íîìó ³íôåêö³éíîìó ôîí³ ã³áðèä³â ÷åòâåðòîãî ïîêîë³ííÿ çà ñò³éê³ñòþ ïðîòè òâåðäî¿ 
ñàæêè â³ä³áðàíî êîìá³íàö³¿ ñõðåùóâàííÿ ‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿíêà’, ‘Ëåãåíäà Ìèðîí³âñüêà’ / ‘Íàíà’, ÿê³ âðà-
æóâàëèñü òâåðäîþ ñàæêîþ â³ä 15 äî 20%, à çàñåëåííÿ òðèïñàìè áóëî 2,8–8,6 åêç./êîëîñ, ï’ÿâèöåþ – 5,0–6,0 åêç./ì2. 
Íàéá³ëüø³ ïîêàçíèêè äîâæèíè êîëîñà, ê³ëüêîñò³ çåðåí ó êîëîñ³ òà ìàñè çåðíà ç êîëîñà îòðèìàëè ó êîìá³íàö³ÿõ ‘Îáåð³ã 
ìèðîí³âñüêèé’ / ‘Maris Templer’ òà ‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿíêà’, ÿê³ ñòâîðåí³ â³äïîâ³äíî äî ïðîãðàì ñåëåêö³¿ 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ íà ñò³éê³ñòü ïðîòè ôóçàð³îçó êîëîñà òà òâåðäî¿ ñàæêè. Âèñíîâêè. Âèä³ëåí³ çà êîìïëåêñíîþ 
ñò³éê³ñòþ ïðîòè õâîðîá òà øê³äíèê³â êîíñòàíòí³ ë³í³¿ ïøåíèö³ ì’ÿêî¿ îçèìî¿ âèêîðèñòîâóþòüñÿ â ñåëåêö³éíîìó ïðîöåñ³ 
Ìèðîí³âñüêîãî ³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ òà Íàö³îíàëüíîãî öåíòðó ãåíåòè÷íèõ ðåñóðñ³â ðîñëèí 
Óêðà¿íè (²íñòèòóò ðîñëèííèöòâà ³ìåí³ Â. ß. Þð’ºâà, ì. Õàðê³â). 

Êëþ÷îâ³ ñëîâà: äæåðåëà ñò³éêîñò³; ôóçàð³îç êîëîñà; òâåðäà ñàæêà; ñîðò; ã³áðèä; ³ìóíîëîã³÷íà õàðàêòåðèñòèêà.
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Breeding and seed production

ê³â [8], óì³ñò ïðîòå¿íó çà òàêèõ óìîâ ìîæå 
çíèæóâàòèñÿ íà 0,1–0,5%, ñèðî¿ êëåéêîâè-
íè – ç 29,2 äî 14,7–22%. Êð³ì óòðàòè âðî-
æàþ, ãðèáè ³ç ðîäó Fusarium ìîæóòü òàêîæ 
ñèíòåçóâàòè òîêñè÷í³ êîìïîíåíòè, àáî ì³êî-
òîêñèíè, – òð³õîòåöåíè ãðóïè À: Ò-2 ³ ÍÒ-2 
òîêñèíè, ä³àöåòîêñèñö³ðïåíîë; òð³õîòåöåíè 
ãðóïè Â: í³âàëåíîë, äåçîêñèí³âàëåíîë (ÄÎÍ), 
çåàðàëåíîí, ôóìîí³çèíè (Â1, Â2, Â3, Â4), 
ìîí³ë³ôîðì³í, ÿê³ ñòàíîâëÿòü ñåðéîçíèé ðè-
çèê äëÿ çäîðîâ’ÿ ëþäåé ³ òâàðèí [9–12].

Íå ìåíø íåáåçïå÷íèì òà ïîøèðåíèì çà-
õâîðþâàííÿì êîëîñà ïøåíèö³ º òâåðäà ñàæ-
êà, ñåëåêö³¿ íà ñò³éê³ñòü ïðîòè ÿêî¿ òðèâà-
ëèé ÷àñ íå ïðèä³ëÿëè íàëåæíî¿ óâàãè ÷åðåç 
âèñîêó åôåêòèâí³ñòü ñèíòåòè÷íèõ ïåñòèöè-
ä³â äëÿ îáðîáëÿííÿ íàñ³ííÿ. ßê ðåçóëüòàò, 
áàãàòî ºâðîïåéñüêèõ ñîðò³â ñïðèéíÿòëèâ³ äî 
ñàæêè [13, 14]. Ñàæêà º îñíîâíîþ ïåðåøêî-
äîþ äëÿ óñï³øíîãî âèðîùóâàííÿ îðãàí³÷íî¿ 
îçèìî¿ ïøåíèö³ ÷åðåç äóæå îáìåæåíó ê³ëü-
ê³ñòü ñò³éêèõ ñîðò³â. Ïðèíöèïè îðãàí³÷íîãî 
ñ³ëüñüêîãî ãîñïîäàðñòâà ´ðóíòóþòüñÿ íà 
ñïðîá³ ñïðèÿòè ðîçâèòêó êîðèñíèõ ôîðì 
æèòòÿ, à íå ïðÿìîìó çíèùåíí³ øê³äëèâèõ, 
îñê³ëüêè öå çàâæäè ñòâîðþº á³îëîã³÷íèé âà-
êóóì, ÿêèé ìîæå áóòè îñíîâîþ äëÿ ì³ãðàö³¿ 
³íøèõ, ìîæëèâî, á³ëüø øê³äëèâèõ îðãàí³ç-
ì³â. Çíèùåííÿ ïàòîãåí³â òàêîæ ÷àñòî âêëþ-
÷àº çíèùåííÿ êîðèñíèõ îðãàí³çì³â, ÿê³ ìî-
æóòü äîïîìîãòè çàõèñòèòè ðîñëèíè â³ä ïà-
òîãåí³â [15, 16]. Òàêèì ÷èíîì, îñíîâíèìè 
ïðèíöèïàìè åêîëîã³÷íîãî êîíòðîëþâàíÿ 
õâîðîá º îïòèì³çàö³ÿ óìîâ ðîñòó äëÿ ðîñëèí, 
à íå çíèùåííÿ ïàòîãåí³â. Öåé ïðèíöèï 
âêëþ÷àº àäåêâàòíó ñ³âîçì³íó, àåðîáíå êîì-
ïîñòóâàííÿ ãíîþ, çáàëàíñîâàíå æèâëåííÿ 
ðîñëèí òà âèðîùóâàííÿ ñò³éêèõ ñîðò³â [17]. 
Âèðîùóâàííÿ ñîðò³â, ñò³éêèõ ïðîòè øê³ä-
íèê³â ³ çáóäíèê³â õâîðîá º íàéðàäèêàëüí³-
øèì, íàéïåðñïåêòèâí³øèì, åêîëîã³÷íî áåç-
ïå÷íèì òà åêîíîì³÷íî âèã³äíèì íàïðÿìîì 
óïðàâë³ííÿ á³î- òà àá³îòè÷íèìè ñòðåñàìè 
øëÿõîì óäîñêîíàëåííÿ ³íòåãðîâàíî¿ ñèñòå-
ìè çàõèñòó ïøåíèö³ îçèìî¿ [18]. Ñàìå öåé 
íàïðÿì äàº çìîãó áåç äîäàòêîâèõ çàòðàò ì³-
í³ì³çóâàòè âòðàòè âðîæàþ â³ä øê³äëèâèõ 
îðãàí³çì³â òà çìåíøèòè åíåðãîâèòðàòè íà 
25–30% [19–21]. Äëÿ ñòâîðåííÿ âèñîêîñ-
ò³éêèõ äî êîìïëåêñó øêîäî÷èííèõ îðãàí³ç-
ì³â ñîðò³â ïøåíèö³ îçèìî¿ øèðîêî âèêî-
ðèñòîâóþòü ìåòîäè ñêëàäíî¿ âíóòð³øíüîâè-
äîâî¿ ã³á ðèäèçàö³¿ ç â³äáîðîì ó ð³çíèõ ïî-
êîë³ííÿõ [5, 22]. 

Ìåòà äîñë³äæåíü – ñòâîðåííÿ íîâîãî, ãå-
íåòè÷íî ð³çíîìàí³òíîãî ñåëåêö³éíîãî ìàòå-
ð³àëó, ñò³éêîãî ïðîòè õâîðîá êîëîñà (ôóçàð³-
îçó, òâåðäî¿ ñàæêè) òà øê³äíèê³â äëÿ âèêî-

ðèñòàííÿ â ñåëåêö³éíîìó ïðîöåñ³ çà ñòâîðåí-
íÿ ñó÷àñíèõ ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿. 
Çàâäàííÿ äîñë³äæåíü: âèâ÷åííÿ ã³áðèäíîãî 
ìàòåð³àëó F

2 
òà ïðîâåäåííÿ äîáîðó ñò³éêèõ 

ïðîòè õâîðîá ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçè-
ìî¿ íà øòó÷íèõ ³íôåêö³éíèõ ôîíàõ ¿õ çáóä-
íèê³â; ïðîâåäåííÿ äîáîð³â âèñîêîïðîäóê-
òèâíèõ ôîðì ïøåíèö³ îçèìî¿ ç êîìïëåêñíîþ 
ñò³éê³ñòþ ïðîòè õâîðîá êîëîñà òà øê³äíèê³â 
ó ã³áðèäíîìó ðîçñàäíèêó F

3 
íà øòó÷íèõ ³í-

ôåêö³éíèõ ôîíàõ ¿õ çáóäíèê³â; âèâ÷åííÿ 
ñò³éêîãî ïðîòè õâîðîá êîëîñà îòðèìàíîãî 
âèõ³äíîãî ìàòåð³àëó ïøåíèö³ ì’ÿêî¿ îçèìî¿ 
íà ðîçä³ëüíèõ øòó÷íèõ ³íôåêö³éíèõ ôîíàõ 
¿õ çáóäíèê³â.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü 
Äîñë³äæåííÿ ïðîâîäèëè ó 2017–2020 ðð. 

ó â³ää³ëó çàõèñòó ðîñëèí Ìèðîí³âñüêîãî ³í-
ñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ 
(ñ. Öåíòðàëüíå, Îáóõ³âñüêèé ðàéîí, Êè¿â-
ñüêà îáëàñòü) ó ï³âí³÷í³é ÷àñòèí³ Ïðàâîáå-
ðåæíîãî Ë³ñîñòåïó. Øòó÷íó ³íîêóëÿö³þ ðîñ-
ëèí ïøåíèö³ ì’ÿêî¿ îçèìî¿ çáóäíèêàìè õâî-
ðîá êîëîñà ïðîâîäèëè ó ïîëüîâèõ ³íôåêö³é-
íèõ ðîçñàäíèêàõ. 

Ó êîëåêö³éíîìó ðîçñàäíèêó ç âèêîðèñòàí-
íÿì ðîçä³ëüíèõ øòó÷íèõ ³íôåêö³éíèõ ôîí³â 
çáóäíèê³â òâåðäî¿ ñàæêè, ôóçàð³îçó êîëîñà 
òà ³íøèõ õâîðîá äîñë³äæóâàëè 203 êîëåê-
ö³éí³ çðàçêè ïøåíèö³ ì’ÿêî¿ îçèìî¿, 82 ñîð-
òè ñåëåêö³¿ Ì²Ï òà 143 ñîðòîçðàçêè ñåëåêö³¿ 
ð³çíèõ ñåëåêö³éíèõ öåíòð³â Óêðà¿íè. Ñåðåä 
öèõ çðàçê³â áóëè âèä³ëåí³ çðàçêè, ÿê³ âèêî-
ðèñòîâóâàëèñü ó ñõðåùóâàííÿõ ÿê ìàòåðèí-
ñüê³ òà áàòüê³âñüê³ ôîðìè äëÿ ñòâîðåííÿ íî-
âîãî âèõ³äíîãî ñåëåêö³éíîãî ìàòåð³àëó ç³ 
ñò³éê³ñòþ ïðîòè ãðóïè õâîðîá. Ó 2017 ð. 
ïðîâåäåíî ñõðåùóâàííÿ ç âèêîðèñòàííÿì 
íàéë³ïøèõ äæåðåë ñò³éêîñò³ ïðîòè õâîðîá, 
ÿê³ áóëè âèêîðèñòàí³ ÿê áàòüê³âñüê³ ôîðìè: 
çà âèâ÷åííÿ ñò³éêîñò³ ïðîòè ôóçàð³îçó – 
‘Åêñïðîìò’, ‘Catalon’, ‘Co 75-50-71’, ‘TAM 
139482/79’, ‘Nobeoka bozu’; çà ³íô³êóâàííÿ 
çáóäíèêîì òâåðäî¿ ñàæêè – ‘Ëþòåñöåíñ 
6028’, ‘Åðèòðîñïåðìóì 4318-88’, ‘Åðèòðî-
ñïåðìóì 52521’, ‘Åðèòðîñïåðìóì 1016-89’, 
‘Íàíà’, ‘Ãîðÿíêà’ òà ³í. Ìàòåðèíñüêèìè 
ôîðìàìè ñëóãóâàëè ñò³éê³ ïðîòè øê³äíèê³â, 
ç âèñîêèìè ïîêàçíèêàìè ÿêîñò³ ñîðòè ìèðî-
í³âñüêî¿ ñåëåêö³¿ – ‘Ìèðîí³âñüêà ðàííüîñòèã-
ëà’, ‘Ãîðëèöÿ ìèðîí³âñüêà’, ‘Ñâ³òàíîê ìèðî-
í³âñüêèé’, ‘Îáåð³ã ìèðîí³âñüêèé’, ‘Ñìóãëÿí-
êà’, ‘Íàòàëêà’, ‘Ìîíîòèï’, ‘Ðåìåñë³âíà’, 
‘Êîëîñ Ìèðîí³âùèíè’, ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’, ‘Ëåãåíäà ìèðîí³âñüêà’, ‘Ìèðëºíà’, 
‘Áîãäàíà’, ‘Äîñòàòîê’. Ñåðåäíÿ çàâ’ÿçóâàí³ñòü 
ó ã³áðèäíèõ êîìá³íàö³ÿõ áóëà 42,2%.                      
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Ó 2018 ð. ïðîâåäåíî îáë³êè ç óðàæåííÿ çáóä-
íèêàìè õâîðîá êîëîñà, â³ä³áðàí³ ôîðìè, 
ñò³éê³ ïðîòè îêðåìèõ õâîðîá òà øê³äíèê³â. 
Ï³ä óðîæàé 2019 òà 2020  ðîê³â íà ðîçä³ëü-
íèõ ³íôåêö³éíèõ ôîíàõ âèñ³âàëè ã³áðèäè 
òðåòüîãî òà ÷åòâåðòîãî ïîêîë³íü äëÿ ïîäàëü-
øîãî ïðîâåäåííÿ äîáîð³â ñò³éêèõ, ÿê ïðîòè 
îêðåìèõ õâîðîá êîëîñà, òàê ¿õ êîìïëåêñó, 
òà çàñåëåííÿ øê³äíèêàìè ôîðì. Àíàë³ç 
ñòðóêòóðíèõ åëåìåíò³â óðîæàþ ïðîâîäèëè 
íà 10 ðîñëèíàõ êîæíîãî ã³áðèäà òðåòüîãî ³ 
÷åòâåðòîãî ïîêîë³íü.

Øòó÷íèé ³íôåêö³éíèé ôîí òâåðäî¿ ñàæêè 
ñòâîðþâàëè çà ìåòîäîì À. ². Áîðããàðäà-Àí-
ï³ëîãîâà, ÿêèé ïîëÿãàº â çàñïîðåíí³ íàñ³í-
íºâîãî ìàòåð³àëó çà ê³ëüêà ä³á äî ñ³âáè [23]. 
Øòó÷íèé ³íôåêö³éíèé ôîí ôóçàð³îçó êîëî-
ñà ñòâîðþâàëè øëÿõîì îáïðèñêóâàííÿ ðîñ-
ëèí ïøåíèö³ ì’ÿêî¿ îçèìî¿ ó ôàç³ öâ³ò³ííÿ 
ñóñïåíç³ºþ ñïîð, âèä³ëåíèõ ç ì³ñöåâî¿ ïîïó-
ëÿö³¿ çáóäíèêà. Ñò³éê³ñòü ðîñëèí ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ ïðîòè çáóäíèê³â õâîðîá êîëî-
ñó îö³íþâàëè â äèíàì³ö³ (äëÿ âèâ÷åííÿ íà-
ðîñòàííÿ õâîðîáè), îñíîâíîþ ââàæàëè îö³í-
êó â ïåð³îä ìàêñèìàëüíîãî ðîçâèòêó õâîðîá. 
Äëÿ ôóçàð³îçó êîëîñà, òâåðäî¿ ñàæêè – öå 
ôàçà ìîëî÷íî-âîñêîâî¿ ñòèãëîñò³. Äð³áíèõ 
ðóõëèâèõ êîìàõ, ÿê³ ïåðåáóâàþòü íà ðîñëè-
íàõ (öèêàäêè, òðèïñè, ïîïåëèö³, ³ìàãî çëà-
êîâèõ ìóõ ³ ïèëüùèê³â), âèÿâëÿëè ìåòîäîì 
êîñ³ííÿ åíòîìîëîã³÷íèì ñà÷êîì. Íà îäíîìó 
ïîë³, çàëåæíî â³ä éîãî ðîçì³ð³â ³ ÷èñåëüíîñ-
ò³ âèÿâëåíèõ êîìàõ, ðîáèëè 50–100 ïîìàõ³â 
ñà÷êîì ó 5 àáî 10 ì³ñöÿõ ïîëÿ. Äëÿ ðîçðà-
õóíêó ÷èñåëüíîñò³ øê³äíèê³â íà îäèíèöþ 

ïëîù³ äâà ïîìàõè óìîâíî ïðèð³âíþâàëè äî 
ïëîù³ 1 ì2. Ï³äðàõóíîê øê³äíèê³â, ùî æèâ-
ëÿòüñÿ íà ïîâåðõí³ ðîñëèí (êëîïè, õë³áí³ 
æóêè, ï’ÿâèö³ òà ³í.), ïðîâîäèëè áåçïîñåðåä-
íüî ÿê íà ðîñëèíàõ, òàê ³ ï³ñëÿ ¿õ ñòðóøóâàí-
íÿ ç ðîñëèí â åíòîìîëîã³÷íèé ñà÷îê [23–27].

Ðåçóëüòàòè äîñë³äæåíü
Ó íàøèõ äîñë³äæåííÿõ ó ã³áðèäíîìó ðîç-

ñàäíèêó òðåòüîãî ïîêîë³ííÿ
 
íà ðîçä³ëüíèõ 

øòó÷íèõ ³íôåêö³éíèõ ôîíàõ ïðîâåäåíî îá-
ë³êè ùîäî âðàæåííÿ çáóäíèêàìè îñíîâíèõ 
õâîðîá êîëîñà (ôóçàð³îç êîëîñà, òâåðäà ñàæ-
êà) òà çàñåëåííÿ ðîñëèí øê³äíèêàìè

.
 Â³ä³-

áðàí³ ôîðìè ç êîìïëåêñíîþ ñò³éê³ñòþ ïðîòè 
õâîðîá, ÿê³, êð³ì òîãî, â³äçíà÷àëèñü âèñî-
êîþ ñò³éê³ñòþ ïðîòè çàñåëåííÿ øê³äíèêà-
ìè. Íåîáõ³äí³ñòü â³äáîðó íîâèõ äæåðåë 
êîìïëåêñíî¿ ñò³éêîñò³ ï³ä ÷àñ ñòâîðåííÿ íî-
âîãî âèõ³äíîãî ñò³éêîãî ïðîòè õâîðîá òà âè-
ñîêîïðîäóêòèâíîãî ñåëåêö³éíîãî ìàòåð³àëó, 
â³äì³÷àþòü ó ñâî¿õ äîñë³äæåííÿõ ð³çí³ äî-
ñë³äíèêè [28–31]. Íà øòó÷íîìó ³íôåêö³éíî-
ìó ôîí³ ôóçàð³îçó êîëîñà â F

3 
â³ä³áðàíî 241 

äîá³ð. Ó ðåçóëüòàò³ äîñë³äæåíü âèîêðåìëåíî 
äâ³ âèñîêîñò³éê³ êîìá³íàö³¿ ã³áðèä³â òðåòüî-
ãî ïîêîë³ííÿ, ÿê³ ìàëè óðàæåííÿ çáóäíèêîì 
3,0–5,0%. Êîìá³íàö³ÿ ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’ / ‘Nobeoka bozu’ ìàëà çàñåëåííÿ òðèïñà-
ìè 8,3 åêç./êîëîñ, à ï’ÿâèöåþ – 35,0 åêç./ì2 
òà ‘Ãîðëèöÿ ìèðîí³âñüêà’ / ‘C-Lokia’, çàñåëå-
í³ñòü òðèïñàìè ÿêî¿ ñòàíîâèëà 5,0 åêç./êîëîñ 
(ÅÏØ 20,0–30,0 åêç./êîëîñ), ï’ÿâèöåþ – 
28,0 åêç./ì2 (ÅÏØ 150,0–200,0 åêç./ì2) 
(ðèñ. 1). 

Ðèñ. 1. Ð³âåíü óðàæåííÿ ã³áðèä³â F2–F4 ïøåíèö³ ì’ÿêî¿ îçèìî¿ ç³ ñò³éê³ñòþ ïðîòè ôóçàð³îçó êîëîñà 
òà øê³äíèê³â (2018–2020 ðð.)
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Ó 2020 ð. íà øòó÷íîìó ³íôåêö³éíîìó ôîí³ 
ôóçàð³îçó êîëîñà â F

4 
â³ä³áðàíî 211 äîáîð³â. Ó 

ðåçóëüòàò³ äîñë³äæåíü âèîêðåìëåíî äâ³ êîìá³-
íàö³¿, ÿê³ ìàëè âðàæåííÿ çáóäíèêîì â³ä 1,0 
äî 5,0%. Êîìá³íàö³ÿ ‘Áåðåãèíÿ ìèðîí³âñüêà’ 
/ ‘Nobeoka bozu’ ìàëà çàñåëåííÿ òðèïñàìè 
5,2 åêç./êîëîñ, à ï’ÿâèöåþ – 35 åêç./ì2 òà 
‘Ãîðëèöÿ ìèðîí³âñüêà’ / ‘C-Lokia’, ÿêà çàñå-
ëÿëàñü òðèïñàìè íà ð³âí³ 5,0 åêç./êîëîñ, 
ï’ÿâèöåþ – 2,0 åêç./ì2. 

Ó ã³áðèäíîìó ðîçñàäíèêó òðåòüîãî ïîêî-
ë³ííÿ íà øòó÷íîìó ³íôåêö³éíîìó ôîí³ òâåð-
äî¿ ñàæêè íàéá³ëüøó ê³ëüê³ñòü äîáîð³â (254) 
â³ä³áðàíî ó òàêèõ êîìá³íàö³ÿõ: ‘Áåðåãèíÿ 
ìèðîí³âñüêà’ / ‘Ãîðÿíêà’, ‘Ëåãåíäà ìèðîí³â-
ñüêà’ / ‘Íàíà’, ÿê³ âðàæóâàëèñü òâåðäîþ ñàæ-
êîþ â³ä 10 äî 15%, à çàñåëåííÿ ëè÷èíêàìè 
òðèïñà áóëî 8,0–8,3 åêç./êîëîñ, ï’ÿâèöåþ – 
35,0 åêç./ì2 (ðèñ. 2).

Ðèñ. 2. Ð³âåíü óðàæåííÿ ã³áðèä³â F2–F4 ïøåíèö³ ì’ÿêî¿ îçèìî¿ ç³ ñò³éê³ñòþ ïðîòè òâåðäî¿ ñàæêè
òà øê³äíèê³â (2018–2020 ðð.)

Òâåðäà ñàæêà, % Çàñåëåííÿ L-òðèïñà, åêç./êîëîñ Çàñåëåííÿ ï’ÿâèöÿìè, åêç./ì2

‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿíêà’
‘Ëåãåíäà ìèðîí³âñüêà’ / ‘Íàíà’
‘Polka’ (óðàçëèâèé ñîðò)

Ñîðò ‘Áåðåãèíÿ ìèðîí³âñüêà’, ÿêèé ì³ñ-
òèòü àëåëü Lr 34(+), ùî íàäàº ñîðòàì ñò³é-
ê³ñòü, áóâ çàëó÷åíèé ó ñõðåùóâàííÿ ó ïðî-
öåñ³ ñòâîðåííÿ õâîðîáîñò³éêîãî ã³áðèäíîãî 
ìàòåð³àëó ÷åòâåðòîãî ïîêîë³ííÿ. Ó ïîëüîâî-
ìó ³íôåêö³éíîìó ðîçñàäíèêó íà øòó÷íîìó 
ôîí³ òâåðäî¿ ñàæêè â êîìá³íàö³ÿõ ‘Áåðåãèíÿ 
ìèðîí³âñüêà’ / ‘Ãîðÿíêà’, ‘Ëåãåíäà ìèðîí³â-
ñüêà’ / ‘Íàíà’ â³ä³áðàíî 154 äîáîðè F

4
, ÿê³ 

âðàæóâàëèñü òâåðäîþ ñàæêîþ â³ä 15 äî 20%, 
à çàñåëåííÿ òðèïñàìè áóëî 2,8–8,6 åêç./êî-
ëîñ, ï’ÿâèöåþ – 5,0–6,0 åêç./ì2. 

Dvorjak D. S. [28] â³äì³÷àº íåîáõ³äí³ñòü 
ïðîâåäåííÿ ðàííüîãî äîáîðó çà áàæàíèìè 
àãðîíîì³÷íèìè îçíàêàìè, îñê³ëüêè ñåëåê-
ö³ÿ ðàííüîãî ïîêîë³ííÿ íà ñò³éê³ñòü ïðîòè 
ôóçàð³îçó êîëîñà ìàº ï³äâèùóâàòè ö³íí³ñòü 
ñåëåêö³éíèõ ë³í³é ³ ñïðèÿòè â³äáîðó âèñî-
êîâðîæàéíèõ ë³í³é ç áàæàíèìè ÿê³ñíèìè 
õàðàêòåðèñòèêàìè. Ïðîâåäåíèé ó íàøèõ äî-
ñë³äæåííÿõ ñåðåä ïîïóëÿö³é F

3 
ñòðóêòóðíèé 

àíàë³ç åëåìåíò³â ïðîäóêòèâíîñò³ ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ äàâ çìîãó âèä³ëèòè íèçêó 
êîìá³íàö³¿, ÿê³ âäàëî ïîºäíóâàëè ñò³éê³ñòü 

ïðîòè îñíîâíèõ çáóäíèê³â õâîðîá òà øê³ä-
íèê³â ç âèñîêèìè ñòðóêòóðíèìè ïîêàçíèêà-
ìè. Âèñîòà ðîñëèí ó ã³áðèä³â F

3 
ñóòòºâî íå 

â³äð³çíÿëàñü â³ä áàòüê³âñüêèõ ôîðì, à äîâ-
æèíà êîëîñà, ê³ëüê³ñòü êîëîñê³â ó êîëîñ³ òà 
ìàñà çåðåí ç êîëîñó ïåðåâèùóâàëè ìàòåðèí-
ñüêó òà áàòüê³âñüêó ôîðìè (òàáë. 1). 

Ñë³ä â³äçíà÷èòè ñåëåêö³éíó ö³íí³ñòü ã³á-
ðèäíèõ êîìá³íàö³é, ñòâîðåíèõ çà ó÷àñò³ ñîð-
òó ‘Áåðåãèíÿ ìèðîí³âñüêà’. Ó ïîïóëÿö³¿ ‘Áå-
ðåãèíÿ ìèðîí³âñüêà’ / ‘Nobeoka bozu’, ñòâî-
ðåíî¿ çà ó÷àñò³ äæåðåëà ñò³éêîñò³ ïðîòè ôó-
çàð³îçó êîëîñà ‘Nobeoka bozu’, âèä³ëèëè çà 
òðüîìà åëåìåíòàìè ïðîäóêòèâíîñò³ (äîâæèíà 
êîëîñà – 9,1 ñì, ê³ëüê³ñòü çåðåí ó êîëîñ³ – 
45,7 øò., ìàñà çåðíà ç êîëîñà – 2,06 ã). Çà 
öèìè îçíàêàìè âèîêðåìèëè ã³áðèäè ‘Áåðå-
ãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿíêà’, ‘Ëåãåíäà ìè-
ðîí³âñüêà’ / ‘Íàíà’, ‘Ãîðëèöÿ ìèðîí³âñüêà’ 
/ ‘C-Lokia’. Óñ³ ã³áðèäí³ êîìá³íàö³¿ òðå òüîãî 
ïîêîë³ííÿ (êð³ì ‘Êîëîñ Ìèðîí³âùèíè’ / 
‘203-238’) ïåðåâèùóþòü ñîðò-ñòàí äàðò ‘Ïî äî-
ëÿíêà’ çà ïîêàçíèêàìè åëåìåíò³â ïðîäóê-
òèâíîñò³.
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Âèñîòà ðîñëèí ã³áðèä³â F
4
, ÿê³ âèä³ëèëèñü 

çà ñò³éê³ñòþ ïðîòè õâîðîá êîëîñà òà øê³äíè-
ê³â,

 
ñóòòºâî íå â³äð³çíÿëàñü â³ä áàòüê³âñüêèõ 

ôîðì, à äîâæèíà êîëîñà, ê³ëüê³ñòü êîëîñê³â ó 
êîëîñ³ òà ìàñà çåðåí ç êîëîñà ïåðåâèùóâàëè 
ìàòåðèíñüê³ òà áàòüê³âñüê³ ôîðìè. Çîêðåìà, 
íàéá³ëüøó äîâæèíó êîëîñà, ê³ëüê³ñòü çåðåí ó 
êîëîñ³ òà ìàñó çåðíà ç êîëîñà îòðèìàëè ó êîì-
á³íàö³ÿõ ‘Îáåð³ã Ìèðîí³âñüêèé’ / ‘Maris Temp-
ler’ (9,2 ñì, 58,4 øò. òà 2,49 ã â³äïîâ³äíî) òà 
‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿíêà’ (9,2 ñì, 
53,4 øò. òà 2,22 ã â³äïîâ³äíî), ÿê³ ñòâîðåíî çà 
ïðîãðàìàìè ñåëåêö³¿ ïøåíèö³ ì’ÿêî¿ îçèìî¿ 
íà ñò³éê³ñòü ïðîòè ôóçàð³îçó êîëîñà òà òâåðäî¿ 
ñàæêè. Ïîºäíàííÿ îçíàê êîìïëåêñíî¿ ñò³é-
êîñò³ ïðîòè õâîðîá êîëîñà, âèñîêîðîñëîñò³ òà 
âèñîêîïðîäóêòèâíîãî êîëîñà â ã³áðèäíèõ êîì-
á³íàö³ÿõ ïøåíèö³ â³äçíà÷åíî â äîñë³äæåííÿõ 
Steiner et al. [29], ÿê³ çàçíà÷àëè âçàºìîçâ’ÿçîê 

Òàáëèöÿ 1
Åëåìåíòè ïðîäóêòèâíîñò³ ã³áðèä³â òà áàòüê³âñüêèõ ôîðì ïøåíèö³ ì’ÿêî¿ îçèìî¿,

ñò³éêèõ ïðîòè õâîðîá êîëîñà (2019–2020 ðð.) 

Áàòüê³âñüê³ ôîðìè, ã³áðèäí³ êîìá³íàö³¿
Âèñîòà ðîñëèí, 

ñì
Äîâæèíà êîëîñà, 

ñì
Ê³ëüê³ñòü çåðíà

ó êîëîñ³, øò.
Ìàñà çåðåí
³ç êîëîñà, ã

F
3

F
4

F
3

F
4

F
3

F
4

F
3

F
4

Ôóçàð³îç êîëîñà
‘Natula’ (óðàçëèâèé ñîðò) 105 89 7,9 9,0 35,0 47,0 1,10 1,80
‘Ïîäîëÿíêà’ (St) 100 98 7,2 7,6 29,2 47,0 1,23 1,90
♀ ‘Áåðåãèíÿ ìèðîí³âñüêà’ 95 95 7,3 7,3 30,5 30,5 1,27 1,27
‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Nobeoka bozu’ 120 98 9,1 7,9 45,7 48,4 2,06 2,14
♂ ‘Nobeoka bozu’ 115 115 7,1 7,1 27,3 27,3 1,15 1,15
♀ ‘Ãîðëèöÿ ìèðîí³âñüêà’ 90 90 7,5 7,5 39,9 39,9 1,79 1,79
‘Ãîðëèöÿ ìèðîí³âñüêà’ / ‘C-Lokia’ 100 89 8,1 8,9 44,1 46,9 1,83 2,05
♂ ‘C-Lokia’ 95 95 8,1 8,1 36,6 36,6 1,63 1,63

Òâåðäà ñàæêà
‘Polka’ (óðàçëèâèé ñîðò) 95 75 6,9 9,0 33,1 38,7 1,51 1,64
♀ ‘Áåðåãèíÿ ìèðîí³âñüêà’ 95 95 7,3 7,3 30,5 30,5 1,27 1,27
‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿíêà’ 95 92 8,9 9,2 44,2 53,4 1,87 2,22
♂ ‘Ãîðÿíêà’ 90 90 7,1 7,1 28,9 28,9 1,19 1,19
♀ ‘Ëåãåíäà ìèðîí³âñüêà’ 90 90 8,3 8,3 32,3 32,3 1,45 1,45
‘Ëåãåíäà ìèðîí³âñüêà’ / ‘Íàíà’ 85 88 8,7 8,8 35,5 48,7 1,58 1,90
♂ ‘Íàíà’ 80 80 7,9 7,9 31,7 31,7 1,33 1,33

Í²Ð
0,05

2,2 5,9 0,5 0,5 5,1 5,9 0,22 0,26

Òàáëèöÿ 2
²ìóíîëîã³÷íà õàðàêòåðèñòèêà ë³í³é ïøåíèö³ ì’ÿêî¿ îçèìî¿, ïåðåäàíèõ äî ÍÖÃÐÐÓ, 

çà ñò³éê³ñòþ ïðîòè çáóäíèê³â õâîðîá êîëîñà (2020 ð.)
Íàçâà ë³í³¿, ñîðòó Óðàæåííÿ õâîðîáàìè, %

ôóçàð³îç êîëîñà êîðåíåâ³ ãíèë³ áîðîøíèñòà ðîñà òâåðäà ñàæêà
Ôóçàð³îç êîëîñà

‘Natula’ (óðàçëèâèé ñîðò) 10,0 38,0 5,0 60,0
‘Ïîäîëÿíêà’ (St) 15,0 34,0 3,0 70,0
‘Ëþòåñöåíñ F.g. 163/19’ 5,0 0 1,0 0
‘Åðèòðîñïåðìóì F.g. 164/19’ 1,0 0 5,0 0
‘Åðèòðîñïåðìóì F.g. 166/19’ 3,0 0 3,0 0

Òâåðäà ñàæêà
‘Polka’ (óðàçëèâèé ñîðò) 5,0 37,3 5,0 70,0
‘Åðèòðîñïåðìóì Ò.ñ. 193/19’ 0 0 2,0 3,0
‘Åðèòðîñïåðìóì Ò.ñ. 195/19’ 0 0 2,0 5,0

ì³æ âèñîòîþ ðîñëèíè òà ñò³éê³ñòþ ïðîòè ôó-
çàð³îçó êîëîñà, íàãîëîøóþ÷è, ùî ÷èì êîðîò-
ø³ ðîñëèíè, òèì ñåðéîçí³øèìè º íàñë³äêè ïî-
øèðåííÿ õâîðîáè. 

Çà ðåçóëüòàòàìè âèâ÷åííÿ êîíñòàíòíèõ ë³-
í³é ïøåíèö³ ì’ÿêî¿ îçèìî¿ ³ç ñåëåêö³éíîãî ðîç-
ñàäíèêà äî Íàö³îíàëüíîãî öåíòðó ãåíåòè÷íèõ 
ðåñóðñ³â ðîñëèí Óêðà¿íè (²íñòèòóò ðîñëèííèö-
òâà ³ì. Â. ß. Þð’ºâà, ì. Õàðê³â) ó 2018 ð. ïå-
ðåäàëè 11 õâîðîáîñò³éêèõ ë³í³é, ó 2019 ð. – 9. 
Îòðèìàíèé âèõ³äíèé ñåëåêö³éíèé ìàòåð³àë, 
ÿêèé âèä³ëèâñÿ çà ñò³éê³ñòþ ïðîòè õâîðîá òà 
øê³äíèê³â, ïåðåäàíî â ëàáîðàòîð³þ ñåëåêö³¿ 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ äëÿ ïîäàëüøîãî âèêî-
ðèñòàííÿ ó ñåëåêö³éíîìó ïðîöåñ³. ²ìóíîëîã³÷-
íó õàðàêòåðèñòèêó äåâ’ÿòè ë³í³é ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ çà ñò³éê³ñòþ ïðîòè çáóäíèê³â 
õâîðîá êîëîñà òà êîðåíåâèõ ãíèëåé, ïåðåäàíèõ 
äî ÍÖÃÐÐÓ ó 2019 ð., íàâåäåíî â òàáëèö³ 2.
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Ö³ ë³í³¿ ïðîõîäÿòü ïîäàëüøå äîñë³äæåííÿ 
íà ñò³éê³ñòü ïðîòè çáóäíèê³â õâîðîá íà ïî-
ëÿõ ÍÖÃÐÐÓ.

Âèñíîâêè
Çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü 

âèä³ëåíî âèñîêîñò³éê³ (äî 5% óðàæåííÿ êî-
ëîñà) ïðîòè çáóäíèêà ôóçàð³îçó êîëîñà êîì-
á³íàö³¿ ã³áðèä³â ÷åòâåðòîãî ïîêîë³ííÿ, çîêðå-
ìà ‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Nobeoka bozu’, 
çàñåëåííÿ òðèïñàìè ÿêî¿ íå ïåðåâèùóâàëî 
5,2 åêç./êîëîñ, ï’ÿâèöåþ – 35,0 åêç./ì2 òà 
‘Ãîðëèöÿ ìèðîí³âñüêà’ / ‘C-Lokia’, ÿêà çàñåëÿ-
ëàñü òðèïñàìè – 5,0 åêç./êîëîñ, ï’ÿâèöåþ – 
2,0 åêç./ì2. Íà øòó÷íîìó ³íôåêö³éíîìó ôîí³ 
ã³áðèä³â ÷åòâåðòîãî ïîêîë³ííÿ çà ñò³éê³ñòþ 
ïðîòè òâåðäî¿ ñàæêè â³ä³áðàíî êîìá³íàö³¿ 
ñõðåùóâàííÿ ‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãî-
ðÿíêà’, ‘Ëåãåíäà ìèðîí³âñüêà’ / ‘Íàíà’, ÿê³ 
âðàæóâàëèñü òâåðäîþ ñàæêîþ â³ä 15 äî 20%, 
à çàñåëåííÿ òðèïñàìè áóëî 2,8–8,6 åêç./êî-
ëîñ, ï’ÿâèöåþ – 5,0–6,0 åêç./ì2. Íàéâèù³ ïî-
êàçíèêè äîâæèíè êîëîñà, ê³ëüêîñò³ çåðåí ó 
êîëîñ³ òà ìàñè çåðíà ç êîëîñà îòðèìàëè â 
êîìá³íàö³ÿõ ‘Îáåð³ã ìèðîí³âñüêèé’ / ‘Maris 
Templer’ òà ‘Áåðåãèíÿ ìèðîí³âñüêà’ / ‘Ãîðÿí-
êà’, ÿê³ ñòâîðåí³ çà ïðîãðàìàìè ñåëåêö³¿ ïøå-
íèö³ ì’ÿêî¿  îçèìî¿ íà ñò³éê³ñòü ïðîòè ôóçà-
ð³îçó êîëîñà òà òâåðäî¿ ñàæêè.
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Purpose. Creation of new breeding material of soft winter 
wheat, highly resistant to diseases of the ear and pest coloni-
zation for use in the breeding process. Methods. The studies 
were carried out in 2017–2020 under conditions of artificial 
inoculation of wheat plants with pathogens of common bunt 
and fusariosis of the ear in field infectious nurseries of the 
Department of Plant Protection of the V. M. Remeslo Insti-
tute of Wheat of NAAS. An artificial infectious background 
of common bunt was created according to the method of 
A. I. Borggard-Anpilogov, which consists in contamination 
of seed material with spores several days before sowing. An 
artificial infectious background of fusarium ear blight was 
created by spraying soft winter wheat plants in the flowe-
ring phase with a suspension of spores isolated from the lo-
cal pathogen population. Results. According to the results of 
the conducted research, highly resistant (up to 5% ear dama-
ge) combinations of hybrids of the fourth generation of soft 
wheat were selected against the causative agent of fusarium: 
‘Berehynia Myronivska’ / ‘Nobeoka bozu’ had a thrips popu-
lation of 5.2 ind./ear, and cereal leaf beetle – 35,0 ind./m2 
and ‘Horly tsia myronivska’ / ‘C-Lokia’, the thrips population 

of which was 5.0 ind./ear, cereal leaf beetle – 2.0 ind./m2. 
On an artificial infectious background of fourth-generation 
hybrids, in terms of resistance to common bunt, the crossing 
combinations ‘Berehynia Myronivska’ / ‘Horianka’, ‘Lehenda 
Myronivska’ / ‘Nana’ were selected, which were affected by 
common bunt from 15 to 20%, and thrips population was 2.8–
8.6 ind./ear, cereal leaf beetle – 5.0–6.0 ind./m2. The highest 
indicators of the length of the ear, the number of grains in 
the ear and the mass of grain from the ear were obtained in 
the combinations of ‘Oberih Myronivskyi’ / ‘Maris Templer’ and 
‘Berehynia Myronivska’ / ‘Horianka’, which were created in ac-
cordance with the breeding programs of soft winter wheat for 
resistance against fusarium head blight and common bunt.
Conclusions. The constant lines of soft winter wheat, iso-
lated by complex resistance against diseases and pests, are 
used in the breeding process of the V. M. Remeslo Institute 
of Wheat of NAAS and the National Center of Plant Genetic 
Resources of Ukraine (The Plant Production Institute named 
after V. Ya. Yuriev, Kharkiv).

Keywords: sources of stability; Fusarium head blight; com-
mon bunt; variety; hybrid; immunological characteristic.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Âñòóï
Àíàë³ç òåíäåíö³é ðîçâèòêó â³ò÷èçíÿíî¿ ³ 

çàðóá³æíî¿ ñåëåêö³¿ ñâ³ä÷èòü, ùî â íèí³øí³õ 
óìîâàõ ñåëåêö³éí³ äîñë³äæåííÿ é íàäàë³ áó-
äóòü ñïðÿìîâàí³ íà ñòâîðåííÿ ã³áðèä³â áóðÿ-
ê³â öóêðîâèõ íà öèòîïëàçìàòè÷í³é ÷îëîâ³-
÷îñòåðèëüí³é (Ö×Ñ) îñíîâ³ ç âèêîðèñòàííÿì 
ÿâèùà ãåòåðîçèñó, îñê³ëüêè ¿õ ïîòåíö³àë ùå 
ïîâí³ñòþ íå âè÷åðïàíî [1–3]. Ã³áðèäè ïîâèí-
í³ õàðàêòåðèçóâàòèñÿ âèñîêîþ ïðîäóêòèâ-
í³ñòþ, áóòè ñò³éêèìè äî ñòðåñîâèõ ôàêòîð³â 
äîâê³ëëÿ, àäàïòîâàíèìè äî êîíêðåòíèõ áó-
ðÿêîñ³éíèõ çîí ³ ïðèäàòíèìè äëÿ á³îàäàï-
òèâíî¿ åíåðãîçàîùàäíî¿ òåõíîëîã³¿ âèðîùó-
âàííÿ [4–6]. 

Îñíîâíèì ìåòîäîì ñåëåêö³¿ íà ãåòåðîçèñ º 
ïîñò³éíå âêëþ÷åííÿ ó ã³áðèäèçàö³þ íîâèõ 
Ö×Ñ ë³í³é òà ë³í³é ³ ïîïóëÿö³é áàãàòîðîñòêî-

 ÓÄÊ 633.63:631.527  https://doi.org/10.21498/2518-1017.18.2.2022.265179

Ñåëåêö³ÿ âèñîêîïðîäóêòèâíèõ ã³áðèä³â 
áóðÿê³â öóêðîâèõ ç ïîë³ïøåíîþ ôîðìîþ êîðåíåïëîäó
Î. Î. Ïàðôåíþê*, Ñ. Ã. Òðóø 

Äîñë³äíà ñòàíö³ÿ òþòþííèöòâà ÍÍÖ «²íñòèòóò çåìëåðîáñòâà ÍÀÀÍ», âóë. ²íòåðíàö³îíàëüíà, 4, ì. Óìàíü, 
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Ìåòà. Âèä³ëåííÿ äîíîð³ â ö³ííèõ ñåëåêö³éíî-ãåíåòè÷íèõ îçíàê òà ñòâîðåííÿ íîâîãî âèõ³äíîãî ìàòåð³àëó äëÿ ñåëåêö³¿ 
áàòüê³âñüêèõ êîìïîíåíò³â ã³áðèä³â áóðÿê³â öóêðîâèõ çà ôîðìîþ êîðåíåïëîäó. Îö³íêà ïðîäóêòèâíîãî ïîòåíö³àëó åêñ-
ïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ ç ïîë³ïøåíèìè ïàðàìåòðàìè ôîðìè êîðåíåïëîäó. Ìåòîäè. Ïîëüîâèé 
(çàêëàäàííÿ äîñë³ä³â, ôåíîëîã³÷í³ ñïîñòåðåæåííÿ), ëàáîðàòîðíèé (âèçíà÷åííÿ âì³ñòó öó êðó), âèì³ðþâàëüíî-
âàãîâèé (âèçíà÷åííÿ ñòðóêòóðè âðîæàþ), ñòàòèñòè÷íèé (ìàòåìàòè÷íà îáðîáêà îòðèìàíèõ ðåçóëüòàò³â äîñë³äæåíü). 
Ðåçóëüòàòè. Ïðåäñòàâëåíî ðåçóëüòàòè îö³íêè áàçîâî¿ ïðîäóêòèâíîñò³ áàòüê³â ñüêèõ êîìïîíåíò³â ð³çíî¿ ãåíåòè÷íî¿ 
ñòðóêòóðè òà ïðîäóêòèâíîñò³ åêñïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ ç ïîë³ïøåíîþ ôîðìîþ êîðåíåïëîäó. 
Óñòàíîâëåíî ï³äâèùåííÿ âðîæàéíîñò³ êîðåíåïëîä³â, çáîðó ³ âèõîäó öóêðó ç îäèíèö³ ïëîù³ ó ã³áðèä³â áóðÿê³â öóêðîâèõ 
íà öèòîïëàçìàòè÷í³é ÷îëîâ³÷îñòåðèëüí³é (Ö×Ñ) îñíîâ³, ñòâîðåíèõ ç âèêîðèñòàííÿì áàãàòîðîñòêîâèõ çàïèëþâà÷³â ç 
ïîë³ïøåíîþ ôîðìîþ êîðåíåïëîäó (îâàëüíî-êîí³÷íà). Åêñïåðèìåíòàëüí³ ã³áðèäè ñôîðìîâàí³ íà îñíîâ³ áàãàòîðîñò-
êîâèõ çàïèëþâà÷³â ïåðøîãî ïîêîë³ííÿ áåêðîñó (ÂÑ

1
) ïåðåâàæàëè ãðóïîâèé ñòàíäàðò çà âðîæàéí³ñòþ êîðåíåïëîä³â 

íà 15,2–22,8%, çáîðîì ³ âèõîäîì öóêðó – íà 14,4–19,4 ³ 11,5–17,5% â³äïîâ³äíî. Óì³ñò öóêð³â ó êîðåíåïëîäàõ áóâ íèæ-
÷èì àáî íà ð³âí³ ãðóïîâîãî ñòàíäàðòó. Àíàëîã³÷í³ ïîêàçíèêè ã³áðèä³â ñôîðìîâàíèõ íà îñíîâ³ çàïèëþâà÷³â äðóãîãî 
ïîêîë³ííÿ áåêðîñó (ÂÑ

2
) ñòàíîâèëè 14,0–21,2%, 17,0–23,2% ³ 17,6–23,9%, â³äïîâ³äíî. Âì³ñò öóêðó â ¿õ êîðåíåïëîäàõ 

áóâ íà ð³âí³ ãðóïîâîãî ñòàíäàðòó. Ïîêàçíèêè ³íäåêñó ôîðìè êîðåíåïëîäó ñòàíîâèëè 1,32 òà 1,28 â³äïîâ³äíî. Ã³áðèäè, 
ñôîðìîâàí³ íà îñíîâ³ âèõ³äíèõ áàãàòîðîñòê îâèõ çàïèëþâà÷³â, õàðàêòåðèçóâàëèñÿ êîí³÷íîþ ôîðìîþ êîðåíåïëîäó 
(³íäåêñ ôîðìè – 0,61). Çà ïîêàçíèêàìè âðîæàéíîñò³, çáîðó ³ âèõîäó öóêðó ç îäèíèö³ ïëîù³ âîíè áóëè íà ð³âí³ ãðóïî-
âîãî ñòàíäàðòó. Âèñíîâêè. Óñòàíîâëåíî, ùî ôîðìà êîðåíåíåïëîäó º âàæëèâèì ÷èííèêîì ïîë³ïøåííÿ ïðîäóêòèâíîãî 
ïîòåíö³àëó áóðÿê³â öóêðîâèõ ó ñåëåêö³¿ íà ãåòåðîçèñ. Çì³íà ôîðìè êîðåíåïëîäó ç êîí³÷íî¿ íà îâàëüíî-êîí³÷íó ïðèçâî-
äèòü äî ï³äâèùåííÿ ïðîäóêòèâíîñò³ áàãàòîðîñòêîâèõ çàïèëþâà÷³â áóðÿê³â öóêðîâèõ íà 8–19% òà ã³áðèä³â ñòâîðåíèõ 
çà ¿õ ó÷àñò³ íà 17–23%.

Êëþ÷îâ³ ñëîâà: âèõ³äíèé ìàòåð³àë; áàãàòîðîñòêîâèé çàïèëþâà÷; ãåòåðîçèñ; ³íäåêñ ôîðìè; óðîæàéí³ñòü êîðåíå-
ïëîä³â; óì³ñò öóêð³â; çá³ð öóêðó; âèõ³ä öóêðó.

Oksana Parfeniuk
https://orcid.org/0000-0002-2348-4904
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âèõ çàïèëþâà÷³â ç ïîñë³äóþ÷èì âèâ÷åííÿì 
¿õ êîìá³íàö³éíî¿ çäàòíîñò³ òà ïðîäóêòèâíîñò³ 
ñòâîðåíèõ çà ¿õ ó÷àñòþ ã³áðèä³â [7, 8].

Ó ñåëåêö³¿ âèñîêîïðîäóêòèâíèõ ã³áðèä³â 
íà Ö×Ñ îñíîâ³ âåëèêå çíà÷åííÿ íàäàºòüñÿ 
òåîðåòè÷íèì ïèòàííÿì ç ³äåíòèô³êàö³¿ ö³í-
íèõ ãåíîòèï³â ðîñëèí áóðÿê³â öóêðîâèõ íà 
ðàíí³õ åòàïàõ ñåëåêö³éíîãî ïðîöåñó, ïî-
äàëüøîìó ¿õ âñåá³÷íîìó âèâ÷åííþ ³ äîáîðó 
ïàð äëÿ ã³áðèäèçàö³¿ ç ìåòîþ ìàêñèìàëüíîãî 
âèêîðèñòàííÿ åôåêòó ãåòåðîçèñó [9, 10]. 

Óñï³õ ñåëåêö³éíî¿ ðîáîòè îáóìîâëåíèé íà-
ÿâí³ñòþ êîìá³íàö³éíî-çäàòíèõ ë³í³é çàêð³ï-
ëþâà÷³â ñòåðèëüíîñò³ (Î-òèï³â), ¿õ àíàëîã³â ³ç 
Ö×Ñ ³ áàãàòîðîñòêîâèõ çàïèëþâà÷³â, ÿê áàòü-
ê³âñüêèõ êîìïîíåíò³â ìàéáóòí³õ ã³áðèä³â [11].

Ó äîñë³äæåííÿõ ç áóðÿêàìè öóêðîâèì è 
îêð³ì îñíîâíèõ êðèòåð³¿â äîáîðó âèñîêîïðî-
äóêòèâíèõ ã³áðèä³â íà Ö×Ñ îñíîâ³, íå ìåíø 
âàæëèâèì íèí³ º ââåäåííÿ â îö³íî÷íó ñèñòå-
ìó ñîðòîâèïðîáóâàííÿ ðÿäó äîäàòêîâèõ 
ìîðôîëîã³÷íèõ îçíàê ðîñëèí ïåðøîãî ðîêó 
âåãåòàö³¿ (ôîðìà êîðåíåïëîäó, ð³âåíü ðîçì³-
ùåííÿ éîãî íàä ïîâåðõíåþ ́ ðóíòó òà ³í.). Öå 
³ñòîòíî ïðèñêîðèëî á ïðîöåñ ñòâîðåííÿ ã³á-
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ðèä³â ç ïîë³ïøåíîþ ôîðìîþ êîðåíåïëîäó 
(îâàëüíî-êîí³÷íà, øèðîêî-êîí³÷íà), ÿêà á 
çàáåçïå÷óâàëà âèùó ¿õ ïðîäóêòèâí³ñòü òà 
áóëà íàéá³ëüø ïðèäàòíîþ äëÿ ìåõàí³çîâà-
íîãî çáèðàííÿ [12, 13]. Òàêîæ, íàÿâí³ñòü âè-
ùåâêàçàíèõ ôîðì êîðåíåïëîä³â ñïðèÿòèìå 
çíèæåííþ ¿õí³õ âòðàò ³ ïîøêîäæåíü ï³ä ÷àñ 
âèêîïóâàííÿ, çìåíøåííþ çàãàëüíî¿ çàáðóä-
íåíîñò³ âîðîõó êîðåíåïëîä³â ³ íåïðîäóêòèâ-
íèõ âèòðàò íà ïåðåâåçåííÿ ñèðîâèíè äî 
ì³ñöü ïåðåðîáëÿííÿ [14, 15]. 

Íèí³ îñîáëèâî àêòóàëüíèìè ïèòàííÿìè 
ñåëåêö³¿ º íàÿâí³ñòü ãåíåòè÷íîãî ð³çíîìàí³ò-
òÿ âèõ³äíîãî ìàòåð³àëó, âèä³ëåííÿ äîíîð³â 
ö³ííèõ ñåëåêö³éíèõ îçíàê òà ñòâîðåííÿ íà 
¿õ îñíîâ³ êîìá³íàö³éíî-ö³ííèõ áàòüê³âñüêèõ 
êîìïîíåíò³â íîâèõ âèñîêîïðîäóêòèâíèõ ã³á-
ðèä³â áóðÿê³â öóêðîâèõ [16, 17].

Êîðåíåïëîäè ðàéîíîâàíèõ ã³áðèä³â áóðÿ-
ê³â öóêðîâèõ ùå íå ïîâí³ñòþ â³äïîâ³äàþòü 
âèìîãàì ñó÷àñíîãî öóêðîâèðîáíèöòâà [18–
20]. Íèí³ º íèçêà àêòóàëüíèõ ïðîáëåì, ïî-
â’ÿçàíèõ ³ç ôîðìîþ êîðåíåïëîäó, ÿê³ ïîòðå-
áóþòü íàãàëüíîãî ðîçâ’ÿçàííÿ. Íàäì³ðíå çà-
ãëèáëåííÿ éîãî ó ́ ðóíò, íåäîñêîíàëà ôîðìà, 
ãëèáîê³ áîðîçåíêè çíà÷íî ï³äâèùóþòü åíåð-
ãîçàòðàòè ï³ä ÷àñ çáèðàííÿ âðîæàþ òà ñïðè-
ÿþòü âèâåçåííþ ðîäþ÷îãî øàðó ´ðóíòó ç 
ïîëÿ [19]. Îêð³ì òîãî, ñïîñòåð³ãàþòüñÿ çíà÷-
í³ âòðàòè ìàñè êîðåíåïëîä³â ÷åðåç ìåõàí³÷í³ 
ïîøêîäæåííÿ ó ïðîöåñ³ çáèðàííÿ. Ç îãëÿäó 
íà öå, ôîðìà êîðåíåïëîäó º âàæëèâîþ åêî-
ëîãî-ñåëåêö³éíîþ îçíàêîþ [21]. 

Ñò âîðåííÿ ã³áðèä³â áóðÿê³â öóêðîâèõ ç 
ïîë³ïøåíîþ ôîðìîþ êîðåíåïëîäó äàñòü 
ìîæëèâ³ñòü îäíî÷àñíî ï³äâèùèòè ¿õ ïðî-
äóêòèâí³ñòü òà çíà÷íî çìåíøèòè åíåðãîçàò-
ðàòè, òðàâìóâàííÿ ³ çàáðóäíåí³ñòü êîðåíå-
ïëîä³â  ï³ä ÷àñ âèêîïóâàííÿ [22, 23].

Âèð³øåííÿ ïîñòàâëåíîãî çàâäàííÿ ìîæ-
ëèâå øëÿõîì âïðîâàäæåííÿ â ñåëåêö³éíèé 
ïðîöåñ ãåíîòèï³â áóðÿê³â êîðìîâèõ, ÿê äî-
íîð³â ö³ííèõ ñåëåêö³éíî-ãåíåòè÷íèõ îçíàê. 
Öå äàº ìîæëèâ³ñòü ðîçøèðèòè ãåíåòè÷íèé 
ïîòåíö³àë òà ïîë³ïøèòè áóðÿêè öóêðîâ³ çà 
ïðîÿâîì âàæëèâèõ ãîñïîäàðñüêî-ö³ííèõ 
îçíàê [12, 24].

Áóðÿêè êîðìîâ³ ìàþòü ðÿä ãåíåòè÷íî îáó-
ìîâëåíèõ îçíàê, ÿê³ ñåëåêö³éíèìè ìåòîäà-
ìè ìîæëèâî ïðèâíåñòè ó öóêðîâ³ äëÿ ¿õ ñóò-
òºâîãî ïîë³ïøåííÿ. Çà îäíàêîâèõ àãðîêë³-
ìàòè÷íèõ óìîâ êóëüòèâóâàííÿ âîíè ìîæóòü 
óäâ³÷³ ïåðåâèùóâàòè öóêðîâ³ çà âðîæàéí³ñ-
òþ êîðåíåïëîä³â. Ìàéæå äâ³ òðåòèíè êîðå-
íåïëîäó â íèõ ðîçòàøîâàíî íàä ïîâåðõíåþ 
´ðóíòó, ùî ïîëåãøóº éîãî âèêîïóâàííÿ ³ 
ñóòòºâî çìåíøóº âèíîñ ðîäþ÷îãî øàðó ́ ðóí-
òó [19]. 

Òîìó, ïèòàííÿ ã³áðèäèçàö³¿ áóðÿê³â öóê-
ðîâèõ ç êîðìîâèìè òà ñòâîðåííÿ íîâîãî âè-
õ³äíîãî ìàòåð³àëó äëÿ ôîðìóâàííÿ áàòüê³â-
ñüêèõ êîìïîíåíò³â ã³áðèä³â áóðÿê³â öóêðî-
âèõ íà Ö×Ñ îñíîâ³ ç ïîë³ïøåíîþ ôîðìîþ 
êîðåíåïëîäó íàðàç³ º äîñèòü àêòóàëüíèìè ³ 
ñêëàäíèìè â ïëàí³ ïðàêòè÷íîãî ¿õ âèêîíàí-
íÿ. Ïðè öüîìó íåîáõ³äíèìè º êîìïëåêñí³ 
ï³äõîäè âåäåííÿ ñåëåêö³éíîãî ïðîöåñó ç óðà-
õóâàííÿì ïðîÿâó íàéâàæëèâ³øèõ ñåëåêö³é-
íî-ãåíåòè÷íèõ ³ ãîñïîäàðñüêî-ö³ííèõ îçíàê 
ó ðîñëèííîìó îðãàí³çì³, õàðàêòåðó êîðåëÿ-
ö³éíèõ âçàºìîçâ’ÿçê³â ì³æ íèìè òà òèï³â 
óñïàäêóâàííÿ â ïðîöåñ³ ã³áðèäèçàö³¿ [25].

Ëèøå çà â³äïîâ³äíîãî äîáîðó Ö×Ñ ë³í³é òà 
áàãàòîðîñòêîâèõ çàïèëþâà÷³â ç³ çì³íåíèì è 
ïàðàìåòðàìè ôîðìè êîðåíåïëîäó ìîæíà 
îòðèìàòè íîâå ïîêîë³ííÿ ã³áðèä³â áóðÿê³â 
öóêðîâèõ ç íàéâèùèì ïîòåíö³àëîì ïðîäóê-
òèâíîñò³. Ïîçèòèâíèì º òå, ùî â íèõ òàêîæ 
ïîë³ïøóºòüñÿ ôîðìà êîðåíåïëîäó. Â³í ÷àñò-
êîâî âèñòóïàº íàä ð³âíåì ïîâåðõí³ ´ðóíòó, 
ìàº ãëàäåíüêó ïîâåðõíþ, ì³ëêó áîð³çäêó 
(îðòîñòèõó) [12]. Çàáðóäíåí³ñòü êîðåíåïëî-
ä³â ó òàêèõ ã³áðèä³â, çàëåæíî â³ä ðîêó äî-
ñë³äæåíü òà ñêëàäó ́ ðóíòó, âàð³þº â³ä 1,9 äî 
4,8%. Òàêîæ , çíà÷íî çíèæóþòüñÿ åíåðãîçàò-
ðàòè çà âèêîïóâàííÿ ¿õ ç ´ðóíòó [14, 15].

Çàâäÿêè ðåêîìá³íàö³¿ ãåí³â, ùî êîíòðîëþ-
þòü ôîðìó êîðåíåïëîäó áóðÿê³â  öóêðîâèõ, 
óð³çíîìàí³òíþþòüñÿ ¿õ ñîðòîâ³ ðåñóðñè ³ 
ï³äâèùóºòüñÿ ïðîäóêòèâí³ñòü. Òîìó, ðîëü 
ãåíåòè÷íèõ îñîáëèâîñòåé ñó÷àñíèõ ã³áðèä³â 
áóðÿê³â öóêðîâèõ â ³íòåíñèô³êàö³¿ ãàëóç³ º 
äîñèòü çíà÷óùîþ [12, 17].

Ìåòà äîñë³äæåíü – âèä³ëåííÿ äîíîð³â ö³í-
íèõ ñåëåêö³éíî-ãåíåòè÷íèõ îçíàê òà ñòâîðåí-
íÿ íîâîãî âèõ³äíîãî ìàòåð³àëó äëÿ ñåëåêö³¿ 
áàòüê³âñüêèõ êîìïîíåíò³â ã³áðèä³â áóðÿê³â 
öóêðîâèõ çà ôîðìîþ êîðåíåïëîäó. Îö³íþâàí-
íÿ ïðîäóêòèâíîãî ïîòåíö³àëó åêñïåðèìåí-
òàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ ç ïîë³ïøå-
íèìè ïàðàìåòðàìè ôîðìè êîðåíåïëîäó.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ïðîâîäè-

ëè íà Äîñë³äí³é ñòàíö³¿ òþòþííèöòâà ÍÍÖ 
«²íñòèòóò çåìëåðîáñòâà ÍÀÀÍ» (ì. Óìàíü, 
×åðêàñüêà îáë.) íàóêîâöÿìè ëàáîðàòîð³¿ ñå-
ëåêö³¿ áóðÿê³â öóêðîâèõ óïðîäîâæ 2015–
2021 ðð.

¥ðóíò äîñë³äíîãî ïîëÿ – ÷îðíîçåì îï³äçî-
ëåíèé ç óì³ñòîì ãóìóñó â îðíîìó øàð³ (0–         
30 ñì) 3,31%. Äîñë³äíà ñòàíö³ÿ òþòþííè-
öòâà ðîçì³ùåíà â çîí³ íåñò³éêîãî çâîëîæåí-
íÿ. Ñåðåäíÿ ê³ëüê³ñòü îïàä³â çà ð³ê ñòàíî-
âèòü 470–490 ìì, ç ÿêèõ íà ïåð³îä ç òåìïå-
ðàòóðîþ ïîíàä 10 °Ñ ïðèïàäàº 300–310 ìì. 
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Çàãàëüíà òðèâàë³ñòü ïåð³îäó âåãåòàö³¿ ðîñëèí 
ñòàíîâèòü 200–212 ä³á. Ñóìà àêòèâíèõ òåì-
ïåðàòóð ïîíàä 10 °Ñ ñòàíîâèòü 2550–2600 °Ñ. 

Ïåð³îä ïðîâåäåííÿ äîñë³äæåíü õàðàêòåðè-
çóâàâñÿ íåñòàá³ëüíèìè ïîãîäíèìè óìîâàìè. 
Ìàëè ì³ñöå ïîñóõè, ï³äâèùåíà òåìïåðàòóðà 
ïîâ³òðÿ. Íàéìåíøå îïàä³â (381 ìì) áóëî çà-
ô³êñîâàíî ó 2019 ð., íàéá³ëüøå (642 ìì) – ó 
2021-ìó. Ñë³ä çàçíà÷èòè ïðî íåð³âíîì³ð-
í³ñòü ðîçïîä³ëó îïàä³â çà ì³ñÿöÿìè. Óïðî-
 äîâæ ïåð³îäó âåãåòàö³¿ ðîñëèí (êâ³òåíü–âå-
ð åñåíü) çà ðîêè äîñë³äæåíü íàéìåíøå îïàä³â 
âèïàäàëî â ñåðïí³. 

Ê³ëüê³ñòü îïàä³â ó 2016 òà 2018 ðð. áóëà â 
ìåæàõ áàãàòîð³÷íîãî ïîêàçíèêà (633 ìì), ó 
2021-ìó ïåðåâèùóâàëà éîãî, à 2019–2020 ðð. 
áóëè äîñèòü çàñóøëèâèìè (380 ³ 483 ìì â³ä-
ïîâ³äíî). Ó âåñíÿí³ òà ë³òí³ ì³ñÿö³ ñïîñòåð³-
ãàâñÿ íåäîá³ð îïàä³â äî íîðìè â ìåæàõ 29–
47 ³ 24–53 % â³äïîâ³äíî. Îñ³íü 2018 ð. áóëà 
äîñèòü âîëîãîþ (ïåðåâèùåííÿ íîðìè âäâ³÷³), 
â ³íø³ ðîêè – çàñóøëèâîþ (íåñòà÷à âîëîãè 
10–35% äî íîðìè). Çà òåìïåðàòóðíèì ðåæè-
ìîì ñïîñòåð³ãàëîñÿ íåçíà÷íå ïåðåâèùåí-
íÿ ñåðåäíüîáàãàòîð³÷íèõ äàíèõ (2,1–3,3 °Ñ). 
Ïåð³îäè âåãåòàö³¿ ðîñëèí çà ðîêè äîñë³-
äæåíü õàðàêòåðèçóâàëèñü ÿê ñëàáêîïîñóø-
ëèâ³ (ÃÒÊ  = 0,66–0,95). Ëèøå 2021 ð. áóâ 
äîñòàòíüî âîëîãèì âïðîäîâæ óñüîãî ïåð³îäó 
âåãåòàö³¿ (ÃÒÊ = 1,30). Çàãàëîì, ïîãîäí³ 
óìîâè ðîê³â äîñë³äæåíü áóëè ñïðèÿòëèâèìè 
äëÿ íîðìàëüíîãî ðîñòó é ðîçâèòêó ðîñëèí 
áóðÿê³â öóêðîâèõ.

Äî ïîëüîâèõ äîñë³ä³â áóëî çàëó÷åíî 36 
çðàçê³â áàãàòîðîñòêîâèõ çàïèëþâà÷³â ïåð-
øîãî ³ äðóãîãî ïîêîë³íü áåêðîñó ç ïîë³ïøå-
íîþ ôîðìîþ êîðåíåïëîäó òà 252 åêñïåðè-
ìåíòàëüí³ äèïëî¿äí³ ã³áðèäè áóðÿê³â öóêðî-
âèõ, ñôîðìîâàí³ íà îñíîâ³ áàòüê³âñüêèõ êîì-
ïîíåíò³â ð³çíîãî ãåíåòè÷íîãî ïîõîäæåííÿ. 
Ñõðåùóâàííÿ ïðîâåäåíî ï³ä ïàðíèìè áÿçå-
âèìè ³çîëÿòîðàìè ³ íà ïðîñòîðîâî ³çîëüîâà-
íèõ ä³ëÿíêàõ. 

Ïëîùà îáë³êîâî¿ ä³ëÿíêè – 10,8 ì2, ïîâ-
òîðí³ñòü äîñë³äó òðèðàçîâà. Ðîçì³ùåííÿ ä³-
ëÿíîê – ðåíäîì³çîâàíå. Ñîðòîâèâ÷åííÿ âè-
õ³äíèõ ôîðì ³ ã³áðèä³â ïðîâåäåíî çã³äíî ç 
ìåòîäèêîþ ñîðòîâèïðîáóâàííÿ, ðîçðîáëå-
íîþ íàóêîâöÿìè ²íñòèòóòó á³îåíåðãåòè÷íèõ 
êóëüòóð ³ öóêðîâèõ áóðÿê³â ÍÀÀÍ (²ÁÊ³ÖÁ 
ÍÀÀÍ) [26]. ßê ñòàíäàðò îáðàíî òðè íàé-
ë³ïø³ â³ò÷èçíÿí³ ã³áðèäè áóðÿê³â öóêðîâèõ 
‘Çëóêà’, ‘ Áóëàâà’ ³ ‘Êâàðòà’, íàäàí³ ²ÁÊ³ÖÁ 
ÍÀÀÍ. 

Óðîæàéí³ñòü êîðåíåïëîä³â áóðÿê³â öóêðî-
âèõ âèçíà÷àëè ìåòîäîì ñóö³ëüíîãî ïîä³ëÿí-
êîâîãî çáèðàííÿ ç íàñòóïíèì ïåðåðàõóíêîì 
íà 1 ãà. Öóêðèñò³ñòü êîðåíåïëîä³â óñòàíîâ-

ëåíî ìåòîäîì õîëîäíî¿ äèãåñò³¿ çà ìåòîäè-
êîþ ²ÁÊ³ÖÁ ÍÀÀÍ íà àâòîìàòèçîâàí³é ë³í³¿ 
«Âåíåìà» [26]. Ñòàòèñòè÷íó îáðîáêó åêñïå-
ðèìåíòàëüíèõ äàíèõ çä³éñíþâàëè ìåòîäàìè 
äèñïåðñ³éíîãî àíàë³ çó çà Á. Î. Äîñïºõîâèì ç 
âèêîðèñòàííÿì ïðèêëàäíèõ ïðîãðàì Micro-
soft Excel 2010 òà Statistica 6.0 [27].

Ðåçóëüòàòè äîñë³äæåíü
Àíàë³ç ïîãîäíèõ óìîâ 2015–2021 ðð. ñâ³ä-

÷èòü ïðî ¿õ íåñòàá³ëüí³ñòü çà ðîêàìè, ùî 
äàëî çìîãó âñåá³÷íî îö³íèòè åêñïåðèìåí-
òàëüíèé ìàòåð³àë, âèÿâèòè ãåíåòè÷í³ îñî-
áëèâîñò³ òà ôåíîòèïîâèé ïðîÿâ íàéâàæëèâ³-
øèõ ê³ëüê³ñíèõ îçíàê ³ â³ä³áðàòè ôîðìè ç 
âèñîêîþ àäàïòèâíîþ çäàòí³ñòþ ðîñëèí. 

Ïåðøèì åòàïîì äîñë³äæåíü áóëî âèâ÷åí-
íÿ ð³âíÿ áàçîâî¿ ïðîäóêòèâíîñò³ áàãàòîðîñò-
êîâèõ çàïèëþâà÷³â áóðÿê³â öóêðîâèõ ïîë³ï-
øåíèõ çà ôîðìîþ êîðåíåïëîäó.

Çà ðåçóëüòàòàìè ñîðòîâèïðîáóâàííÿ 
2015–2017 ðð. âèä³ëåíî ïîòîìñòâà íàéêðà-
ùèõ çà ïðîäóêòèâí³ñòþ áàãàòîðîñòêîâèõ çà-
ïèëþâà÷³â ïåðøîãî (ÂÑ

1
) ³ äðóãîãî (ÂÑ

2
) ïî-

êîë³íü áåêðîñó ç ïîë³ïøåíèìè ïàðàìåòðàìè 
ôîðìè êîðåíåïëîäó (òàáë. 1).

Áàãàòîðîñòêîâ³ çàïèëþâà÷³ ã³áðèäíîãî ïî-
õîäæåííÿ (ÂÑ

1
 ³

 
ÂÑ

2
) ç îâàëüíî-êîí³÷íîþ 

ôîðìîþ êîðåíåïëîäó ³ñòîòíî ïåðåâàæàëè 
ãðóïîâèé ñòàíäàðò çà âðîæàéí³ñòþ êîðåíå-
ïëîä³â ³ çáîðîì öóêðó ç îäèíèö³ ï ëîù³. Ïî-
êàçíèêè âðîæàéíîñò³ êîðåíåïëîä³â ó çàïèëþ-
âà÷³â ÂÑ

1 
âàð³þâàëè â ìåæàõ 56,1–62,8 ò/ãà, 

çàïèëþâà÷³â ÂÑ
2  
– 55,0–60,1 ò/ãà. Çà ñåðåä-

í³ì ïîêàçíèêîì óì³ñòó öóêðó â êîðåíåïëî-
äàõ çàïèëþâà÷³ ÂÑ

1 
³ñòîòíî ïîñòóïàëèñÿ

 
ãðó-

ïîâîìó ñòàíäàðòó
 
(18,9 ³ 19,5% â³äïîâ³äíî). 

Ó áàãàòîðîñòêîâèõ çàïèëþâà÷³â äðóãîãî ïî-
êîë³ííÿ áåêðîñó (ÂÑ

2
) óì³ñò öóêð³â ó êîðå-

íåïëîäàõ äî ñÿã ð³âíÿ ãðóïîâîãî ñòàíäàðòó. 
Çà êîìïëåêñíîþ îçíàêîþ «çá³ð öóêðó» çðàç-
êè ÂÑ

1 
ïåðåâèùóâàëè ãðóïîâèé ñòàíäàðò íà 

6,4–18,3%, ÂÑ
2 
– íà 9,3–19,4%, çà  âèõîäîì 

öóêðó – íà 1,6–13,1 ³ 10,1–20,6% â³äïîâ³ä-
íî.

Óñòàíîâëåíî, ùî ï³ñëÿ äðóãîãî íàñè÷ó-
âàëüíîãî ñõðåùóâàííÿ âðîæàéí³ñòü êîðåíå-
ïëîä³â áàãàòîðîñòêîâèõ çàïèëþâà÷³â ÂÑ

2
 

çì³íèëàñÿ íå ñóòòºâî ïîð³âíÿíî ³ç çàïèëþâà-
÷àìè ÂÑ

1
, à âì³ñò öóêð³â ó êîðåíåïëîäàõ ³ 

âèõ³ä öóêðó ç îäèíèö³ ïëîù³ çíà÷íî çðîñëè. 
Öå îáóìîâëåíî íàñàìïåðåä ð³çíèì ãåíåòè÷-
íèì êîíòðîëåì ïðîÿâó öèõ îçíàê òà òèïîì 
¿õ óñïàäêóâàííÿ ïîòîìñòâîì.

Çà ðåçóëüòàòàìè äîñë³äæåíü áóëî ñòâîðå-
íî íîâ³ êîìá³íàö³éíî-çäàòí³ áàãàòîðîñòêîâ³ 
çàïèëþâà÷³ áóðÿê³â öóêðîâèõ ïîêîë³ííÿ 
ÂÑ

1
 ³ ÂÑ

2
 ç îâàëüíî-êîí³÷íîþ ôîðìîþ êîðå-
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107,6%, óì³ñòó öóêð³â – 98,9–102,8%, çáîðó 
öóêðó – 94,0–109,5% òà âèõî äó öóêðó – 
94,3–109,1%. 

Åêñïåðèìåíòàëüí³ ã³áðèäè, ñôîðìîâàí³ çà 
âèêîðèñòàííÿ ïîë³ïøåíèõ çà ôîðìîþ êîðå-
íåïëîäó áàãàòîðîñòêîâèõ çàïèëþâà÷³â ïåð-
øîãî ïîêîë³ííÿ áåêðîñó (ÂÑ

1
), ïåðåâàæàëè 

ãðóïîâèé ñòàíäàðò çà âðîæàéí³ñòþ êîðåíå-
ïëîä³â íà 15,2–22,8%, çáîðîì ³ âèõîäîì öóê-
ðó – íà 14,4–19,4 ³ 11,5–17,5% â³äïîâ³äíî 
(òàáë. 3). Óì³ñò öóêð³â ó ¿õ êîðåíåïëîäàõ 
áóâ íèæ÷èì àáî íà ð³âí³ ïîêàçíèêà ãðóïîâî-
ãî ñòàíäàðòó.

Ñë³ä çàçíà÷èòè, ùî â ã³áðèä³â öüîãî òèïó 
êîìïëåêñí³ îçíàêè «çá³ð öóêðó» ³ «âèõ³ä öóê-
ðó» çðîñëè çàâäÿêè ï³äâèùåííþ âðîæàéíîñ-
ò³ êîðåíåïëîä³â. Òåõíîëîã³÷íà ÿê³ñòü öóêðî-
ñèðîâèíè ó íèõ áóëà íèæ÷îþ àáî íà ð³âí³ 
ïîêàçíèêà ãðóïîâîãî ñòàíäàðòó.

Àíàë³ç ïðîäóêòèâíîñò³ åêñïåðèìåíòàëü-
íèõ ã³áðèä³â áóðÿê³â öóêðîâèõ ñòâîðåíèõ çà 
âèêîðèñòàííÿ áàãàòîðîñòêîâèõ çàïèëþâà÷³â 
äðóãîãî ïîêîë³ííÿ áåêðîñó (ÂÑ

2
) ñâ³ä÷èòü, 

ùî çà âðîæàéí³ñòþ êîðåíåïëîä³â, çáîðîì ³ 
âèõîäîì öóêðó âîíè ³ñòîòíî ïåðåâàæàþòü 
ãðóïîâèé ñòàíäàðò (òàáë. 4).

Çà âðîæàéí³ñòþ êîðåíåïëîä³â ïåðåâèùåí-
íÿ ñòàíîâèëî 14,0–21,2%, çáîðîì ³ âèõîäîì 
öóêðó – 17,0–23,2 ³ 17,6–23,9% â³äïîâ³äíî. 

Òàáëèöÿ 1
Ïðîäóêòèâí³ñòü íàéêðàùèõ áàãàòîðîñòêîâèõ çàïèëþâà÷³â áóðÿê³â öóêðîâèõ ïåðøîãî ³ äðóãîãî ïîêîë³íü 

áåêðîñó (ÂÑ1, ÂÑ2) (2015–2017 ðð.)

Ñåëåêö³éíèé 
íîìåð

Ñåëåêö³éíèé 
ìàòåð³àë

Óðîæàéí³ñòü 
êîðåíåïëîä³â, ò/ãà

Óì³ñò
öóêð³â, %

Çá³ð
öóêðó,
ò/ãà

Âèõ³ä 
öóêðó, 
ò/ãà

Ïîêàçíèêè äî ãðóïîâîãî ñòàíäàðòó, %
óðîæàéí³ñ òü

êîðåíåïëîä³â 
óì³ñò

öóêð³â
çá³ð 

öóêðó
âèõ³ä 
öóêðó

 Áàãàòîðîñòêîâ³ çàïèëþâà÷³ ÂÑ1

242  ÁÇ 1729/21 b
1 

59,1 18,9 11,17 9,83 116,1 96,9 112,6 110,1
248 ÁÇ 1729/25 b

1
62,8 18,7 11,74 10,10 123,4 95,9 118,3 113,1

253 ÁÇ 51997/12 b
1

56,1 18,8 10,55 9,07 110,2 96,4 106,4 101,6
256 ÁÇ 33/9 b

1
57,4 19,1 10,95 9,86 112,8 97,9 110,5 110 ,4

258 ÁÇ 33/14 b
1

59,8 18,8 11,24 9,67 117,5 96,4 113,3 108,3
261 ÁÇ 33/17 b

1
61,2 18,7 11,44 9,84 120,2 95,9 115,3 110,2

264 ÁÇ 76/2 b
1

56,8 19,0 10,79 9,49 111,6 97,4 108,8 106,3
273 ÁÇ 76/11 b

1
59,4 19,0 11,29 9,93 116,7 97,4 113,8 111,2

281 ÁÇ 1705/19 b1 56,4 18,9 10,66 9,49 110,8 96,9 107,5 106,3
x 58,7 18,9 11,02 9,70 115,5 96,8 111,8 108,6

Áàãàòîðîñòêîâ³ çàïèëþâà÷³ ÂÑ2

294 ÁÇ 1729/21 b
2

56,7 19,5 11,06 9,9 5 111,4 100,0 111,5 111,4
296 ÁÇ 1729/25 b

2
59,4 19,5 11,58 10,42 116,7 100,0 116,7 116,7

299 ÁÇ 51997/12 b
2

55,7 19,6 10,92 9,93 109,4 100,5 110,1 111,2
302 ÁÇ 33/9 b

2
57,1 19,6 11,19 10,18 112,2 100,5 112,8 114,0

308 ÁÇ 33/14 b
2

58,9 19,4 11,43 9,83 115,7 99,5 111,3 110,1
311 ÁÇ 33/17 b

2
60,1 19,7 10,84 10,77 118,1 101,0 119,4 120,6

320 ÁÇ 76/2 b
2

56,5 19,5 11,02 9,92 111,0 100,0 111,1 111,1
324 ÁÇ 76/11 b

2
58,8 19,6 11,52 10,37 115,5 100,5 116,1 116,1

332 ÁÇ 1705/19 b2 55,0 19,7 10,84 9,86 108,1 101,0 109,3 110,4
x 57,6 19,6 11,27 10,14 113,1 100,3 113,6 113,5

St ãðóïîâèé 50,9 19,5 9,92 8,93 – – – –
Í²Ð

0,05
3,62 0,44 0,41 0,40 – – – –

íåïëîäó òà âèñîêîþ áàçîâîþ ïðîäóêòèâí³ñ-
òþ. ̄ õ äîö³ëüíî âèêîðèñòîâóâàòè ÿê áàòüê³â-
ñüê³ êîìïîíåíòè äëÿ ïîäàëüøîãî ï³äâèùåí-
íÿ ïðîäóêòèâíîãî ïîòåíö³àëó íîâèõ ã³áðèä³â 
íà Ö×Ñ îñíîâ³.

Äëÿ îö³íêè åôåêòèâíîñò³ ðîçðîáëåíîãî 
íàïðÿìó ³ ñõåì ñåëåêö³¿ íîâîãî âèõ³äíîãî 
ìàòåð³àëó äèïëî¿äíèõ áàãàòîðîñòêîâèõ çà-
ïèëþâà÷³â ç ïîë³ïøåíèìè ïàðàìåòðàìè 
ôîðìè êîðåíåïëîäó, íàìè ñòâîðåíî åêñïå-
ðèìåíòàëüí³ ã³áðèäè áóðÿê³â öóêðîâèõ íà 
Ö×Ñ îñíîâ³, äå áàòüê³âñüêèìè êîìïîíåíòà-
ìè ñëóãóâàëè ðàí³øå â³äñåëåêòîâàí³ âèñî-
êîöóêðèñò³ Ö×Ñ ë³í³¿ ð³çíîãî ãåíåòè÷íîãî 
ïîõîäæåííÿ ç êîí³÷íîþ ôîðìîþ êîðåíå-
ïëîäó, áàãàòîðîñòêîâ³ çàïèëþâà÷³ ïåðøîãî 
³ äðóãîãî ïîêîë³íü áåêðîñó (ÂÑ

1
, ÂÑ

2
) ç 

îâàëüíî-êîí³÷íîþ ôîðìîþ êîðåíåïëîäó òà 
âèõ³äí³ çðàçêè äèïëî¿äíèõ áàãàòîðîñòêî-
âèõ çàïèëþâà÷³â ç êîí³÷íîþ ôîðìîþ êîðå-
íåïëîäó.

Ðåçóëüòàòè îö³íþâàííÿ ïðîäóêòèâíîñò³ 
åêñ ïå ðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðî-
âèõ íà Ö×Ñ îñíîâ³, ñòâîðåíèõ çà âèêîðèñòàí-
íÿ âèõ³äíèõ ôîðì áàãàòîðîñòêîâèõ çàïèëþ-
âà÷³â, íàâåäåíî â òàáëèö³ 2.

Ïîêàçíèêè âðîæàéíîñò³ êîðåíåïëîä³â åêñ-
ïåðèìåíòàëüíèõ ã³áðèä³â ïîð³âíÿíî ç ãðóïî-
âèì ñòàíäàðòîì âàð³þâàëè â ìåæàõ 92,0–
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Óì³ñò öóêð³â ó êîðåíåïëîäàõ ó íèõ áóâ íà 
ð³âí³ ãðóïîâîãî ñòàíäàðòó. Çðîñòàííÿ âðî-
æàéíîñò³ êîðåíåïëîä³â ³ çáîðó öóêðó â åêñ-
ïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ 
îáóìîâëåíî íàñàìïåðåä ã³áðèäèçàö³éíèì ïî-
òåíö³àëîì áàòüê³âñüêèõ êîìïîíåíò³â òà çì³-
íîþ ôîðìè ¿õ êîðåíåïëîäó ç êîí³÷íî¿ íà 
îâàëüíî-êîí³÷íó. Ïîë³ïøåííÿ òåõíîëîã³÷-
íî¿ ÿêîñò³ öóêðîñèðîâèíè º ðåçóëüòàòîì 
äâîõ öèêë³â áåêðîñíèõ ñõðåùóâàíü íà ï³ä-
âèùåííÿ âì³ñòó öóêð³â ó êîðåíåïëîäàõ áàãà-
òîðîñòêîâèõ çàïèëþâà÷³â, ïîë³ïøåíèõ çà 
ôîðìîþ êîðíåíåïëîäó.

Òàáëèöÿ 2
Ïðîäóêòèâí³ñòü åêñïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ íà Ö×Ñ îñíîâ³, ñòâîðåíèõ çà âèêîðèñòàííÿ 

âèõ³äíèõ ôîðì áàãàòîðîñòêîâèõ çàïèëþâà÷³â (2019–2021 ðð.)

Ñåëåêö³éíèé 
íîìåð

Êîìá³íàö³ÿ 
ñõðåùóâàííÿ

Óðîæàéí³ñòü,
ò/ãà

Óì³ñò
öóêð³â, %

Çá³ð
öóêðó, ò/ãà

Âèõ³ä 
öóêðó, ò/ãà

Ïîêàçíèêè äî ãðóïîâîãî ñòàíäàðòó, %

óðîæàéí³ñòü óì³ñò
öóêð³â

çá³ð
öóêðó

âèõ³ä 
öóêðó

Å72112 Ö×Ñ4 × ÁÇ1729/21 45,9 18,3 8,40 7,54 94,4 101,1 95,5 96,3
Å72116 Ö×Ñ32 × ÁÇ33/9 44,7 18,5 8,27 7,38 92,0 102,2 94,0 94,3
Å72119 Ö×Ñ37 × ÁÇ 76 /2 49,6 18,4 9,13 8,45 102,1 101,7 103,8 107,9
Å72121 Ö×Ñ42 × ÁÇ1729/25 48,9 18,5 9,05 8,08 100,6 102,2 102,8 103,2
Å72124 Ö×Ñ48 × ÁÇ1705/19 51,8 18,4 9,53 8,51 106,6 101,7 108,3 108,7
Å72144 Ö×Ñ51 × ÁÇ51997/12 47,8 18,2 8,70 7,81 98,4 100,6 98,9 99,7
Å72146 Ö×Ñ54 × ÁÇ76/11 47,4 18,6 8,82 7,90 97,5 102,8 100,2 100,9
Å72147 Ö×Ñ67 × ÁÇ1729/21 45,8 18,5 8,47 7 ,63 94,2 102,2 9 6,3 97 ,4
Å72156 Ö×Ñ69 × ÁÇ51997/12 52,3 18,3 9,57 8,54 107,6 101,1 108,8 109,1
Å72158 Ö×Ñ76 × ÁÇ 33/14 48,6 17,9 8,70 7,85 100,0 98,9 98,9 100,3
Å72160 Ö×Ñ79 × ÁÇ 33/17 52,1 18,5  9,64 8,70 107,2 102,2 109,5 111,1
Å72161 Ö×Ñ83 × ÁÇ 76/11 47,2 18,1 8,54 7,63 97,1 100,0 97,0 97,4
Å72166 Ö×Ñ89 × ÁÇ 51997/12 50,5 18,2 9,19 8,21 103,9 100,6 104,4 104,9
Å72169 Ö×Ñ96 × ÁÇ 33/14 49,9 18,1 9,03 8,06 102,7 100,0 102,6 102,9

x 48,8 18,3 8,93 8,02 100,3 101,2 101,5 102,4
St ãðóïîâèé 48,6 18,1 8,80 7,83 – – – –

Í²Ð
0,05

3,49 0,35 0 ,52 0,54 – – – –

Òàáëèöÿ 3
Ïðîäóêòèâí³ñòü åêñïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ íà Ö×Ñ îñíîâ³, ñòâîðåíèõ çà âèêîðèñòàííÿ 

áàãàòîðîñòêîâèõ çàïèëþâà÷³â ïåðøîãî ïîêîë³ííÿ áåêðîñó (ÂÑ1) (2019–2021 ðð.)

Ñåëåêö³éíèé 
íîìåð Êîìá³íàö³ÿ ñõðåùóâàííÿ Óðîæàéí³ñòü,

ò/ãà
Óì³ñò

öóêð³â, %
Çá³ð

öóêðó, ò/ãà
Âèõ³ä 

öóêðó, ò/ãà

Ïîêàçíèêè äî ãðóïîâîãî ñòàíäàðòó, %

óðîæàéí³ñòü óì³ñò
öóêð³â

çá³ð
öóêðó

âèõ³ä 
öóêðó

Å72112 Ö×Ñ4 × ÁÇ1729/21b
1

57,6 17,7 10,20 8,88 118,5 97,8 115,9 113,4
Å72116 Ö×Ñ32 × ÁÇ33/9 b

1
56,2 17,8 10,07 8,86 115,6 98,3 114,4 113,2

Å72119 Ö×Ñ37 × ÁÇ 76/2 b
1

58,8 17,6 10,36 8,97 121,0 97,2 117,7 114,6
Å72121 Ö×Ñ42 × ÁÇ1729/25 b

1
57,5 17,8 10,23 8,96 118,3 98,3 116,3 114,4

Å72124 Ö×Ñ48 × ÁÇ1705/19 b
1

58,6 17,7 10,38 9,04 120,6 97,8 118,0 115,5
Å72144 Ö×Ñ51 × ÁÇ51997/12 b

1
57,3 17,6 10,08 8,73 117,9 97,2 114,5 111,5

Å72146 Ö×Ñ54 × ÁÇ76/11 b
1

56,8 17,8 10,12 8,86 116,9 98,3 115,0 113,2
Å72147 Ö×Ñ67 × ÁÇ1729/21 b

1
56,0 18,0 10,09 8,94 115,2 99,4 114,7 114,2

Å72156 Ö×Ñ69 × ÁÇ51997/12 b
1

59,3 17,7 10,38 8,96 122,0 97,8 118,0 114,4
Å72158 Ö×Ñ76 × ÁÇ 33/14 b

1
59,4 17,5 10,40 8,96 122,2 96,7 118,2 114,4

Å72160 Ö×Ñ79 × ÁÇ 33/17 b
1

59,0 17,8 10,51 9,20 121,4 98,3 119,4 117,5
Å72161 Ö×Ñ83 × ÁÇ 76/11 b

1
57,3 17,6 10,08 8,73 117,9 97,2 114,5 111,5

Å72166 Ö×Ñ89 × ÁÇ 51997/12 b
1

58,5 17,5 10,25 8,83 120,4 96,7 116,5 112,8
Å72169 Ö×Ñ96 × ÁÇ 33/14 b1 59,7 17,5 10,45 9,02 122,8 96,7 118,8 115,2

x 58,1 17,7 10,34 8,99 119,3 97,7 116,5 114,0
St ãðóïîâèé 48,6 18,1 8,80 7,83 – – – –

Í²Ð
0,05

3,49 0,35 0,52 0,54 – – – –

Ó ïðîöåñ³ äîñë³äæåíü óñòàíîâëåíî, çá³ëü-
øåííÿ âì³ñòó öóêð³â ó êîðåíåïëîäàõ ã³áðè-
ä³â, ñôîðìîâàíèõ íà îñíîâ³ áàãàòîðîñòêîâèõ 
çàïèëþâà÷³â äðóãîãî ïîêîë³ííÿ áåêðîñó 
(ÂÑ

2
), â ñåðåäíüîìó äî 18,3%, ïîð³âíÿíî ç 

ã³áðèäàìè çà âèêîðèñòàííÿ áàãàòîðîñòêîâèõ 
çàïèëþâà÷³â ïåðøîãî ïîêîë³ííÿ áåêðîñó 
(ÂÑ

1
) ç óì³ñòîì öóêð³â 17,7%. Òàêîæ, çàâäÿ-

êè çì³í³ ôîðìè êîðåíåïëîäó ç êîí³÷íî¿ íà 
îâàëüíî-êîí³÷íó, çíà÷íî çðîñëà âðîæàéí³ñòü 
êîðåíåïëîä³â âèùåâêàçàíèõ ã³áðèä³â ïîð³â-
íÿíî ç ã³áðèäàìè, ñòâîðåíèìè çà âèêîðèñ-
òàííÿ âèõ³äíèõ áàãàòîðîñòêîâèõ çàïèëþâà-
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Òàáëèöÿ 4
Ïðîäóêòèâí³ñòü åêñïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ íà Ö×Ñ îñíîâ³, ñòâîðåíèõ çà âèêîðèñòàííÿ 

áàãàòîðîñòêîâèõ çàïèëþâà÷³â äðóãîãî ïîêîë³ííÿ áåêðîñó (ÂÑ2) (2019–2021 ðð.)

Ñåëåêö³éíèé 
íîìåð Êîìá³íàö³ÿ ñõðåùóâàííÿ Óðîæàéí³ñòü,

ò/ãà
Óì³ñò

öóêð³â, %
Çá³ð

öóêðó, ò/ãà
Âèõ³ä 

öóêðó, ò/ãà

Ïîêàçíèêè äî ãðóïîâîãî ñòàíäàðòó, %

óðîæàéí³ñòü óì³ñò
öóêð³â

çá³ð
öóêðó

âèõ³ä 
öóêðó

Å72205 Ö×Ñ4 × ÁÇ1729/21b
2

57,1 18,2 10,39 9,26 117,5 100,6 118,1 118,3
Å72217 Ö×Ñ32 × ÁÇ33/9 b

2
55,4 18,6 10,30 9,29 114,0 102,8 117,0 118,6

Å72224 Ö×Ñ37 × ÁÇ 76/2 b
2

58,0 18,2 10,56 9,40 119,3 100,6 120,0 120,1
Å72229 Ö×Ñ42 × ÁÇ1729/25 b

2
57,9 18,3 10,60 9,47 119,1 101,1 120,5 120,9

Å72241 Ö×Ñ48 × ÁÇ1705/19 b
2

58,9 18,4 10,84 9,70 121,2 101,7 123,2 123,9
Å72253 Ö×Ñ51 × ÁÇ51997/12 b

2
57,7 18,3 10,56 9,43 118,7 101,1 120,0 120,4

Å72260 Ö×Ñ54 × ÁÇ76/11 b
2

57,2 18,5 10,58 9,50 117,7 102,2 120,2 121,3
Å72274 Ö×Ñ67 × ÁÇ1729/21 b

2
56,7 18,4 10,43 9,33 116,7 101,7 118,5 119,2

Å72277 Ö×Ñ69 × ÁÇ51997/12 b
2

58,9 18,2 10,72 9,54 121,2 100,6 121,8 121,8
Å72286 Ö×Ñ76 × ÁÇ 33/14 b

2
57,9 18,0 10,42 9,24 119,1 99,4 118,4 118,0

Å72297 Ö×Ñ79 × ÁÇ 33/17 b
2

58,9 18,4 10,84 9,70 121,2 101,7 123,2 123,9
Å72299 Ö×Ñ83 × ÁÇ 76/11 b

2
57,7 18,0 10,39 9,21 118,7 99,4 118,1 117,6

Å72307 Ö×Ñ89 × ÁÇ 51997/12 b
2

58,7 18,1 10,62 9,44 120,8 100,0 120,7 120,6
Å72318 Ö×Ñ96 × ÁÇ 33/14 b2 57,8 18,1 10,46 9,29 118,9 100,0 118,9 118,6

x 57,8 18,3 10,55 9,41 118,9 100,9 119,9 120,2
St ãðóïîâèé 48,6 18,1 8,80 7,83 – – – –

Í²Ð
0,05

3,44 0,37 0,49 0,48 – – – –

÷³â ç êîí³÷íîþ ôîðìîþ êîðåíåïëîäó. Óíàñ-
ë³äîê öüîãî çá³ëüøèëèñÿ é ïîêàçíèêè çáîðó 
öóêðó ó â³äïîâ³äíèõ ã³áðèä³â áóðÿê³â öóêðî-
âèõ. Çàãàëîì, áàãàòîðîñòêîâ³ çàïèëþâà÷³ 
ïåðøîãî (ÂÑ

1
) ³ äðóãîãî (ÂÑ

2
) ïîêîë³íü áå-

êðîñó òà ã³áðèäè áóðÿê³â öóêðîâèõ, ñòâîðåí³ 
çà ¿õ ó÷àñò³, õàðàêòåðèçóþòüñÿ âðîæàéíèì 
íàïðÿìîì (Å) ïðîäóêòèâíîñò³. 

Çàãàëüíó òåíäåíö³þ çì³íè åëåìåíò³â ïðî-
äóêòèâíîñò³ åêñïåðèìåíòàëüíèõ ã³áðèä³â áó-
ðÿê³â öóêðîâèõ, ñòâîðåíèõ çà âèêîðèñòàííÿ 
ïîë³ïøåíèõ çà ôîðìîþ êîðåíåïëîäó áàãàòî-
ðîñòêîâèõ çàïèëþâà÷³â ïåðøîãî ³ äðóãîãî 
ïî êîë³íü áåêðîñó (ÂÑ

1
, ÂÑ

2
) òà âèõ³äíèõ ïî-

ïóëÿö³é, ïîêàçàíî íà ðèñóíêó 1.

Çà ðåçóëüòàòàìè îö³íþâàííÿ ïðîäóêòèâ-
íîñò³ 252 åêñïåðèìåíòàëüíèõ ã³áðèä³â áó-
ðÿê³â öóêðîâèõ, ñôîðìîâàíèõ íà îñíîâ³ 
ð³çíèõ áàòüê³âñüêèõ êîìïîíåíò³â, óñòàíîâ-
ëåíî ï³äâèùåííÿ çáîðó é âèõîäó öóêðó ç 
îäèíèö³ ïëîù³ ó ã³áðèä³â áóðÿê³â öóêðîâèõ 
íà Ö×Ñ îñíîâ³, ñôîðìîâàíèõ çà âèêîðèñ-
òàííÿ áàãàòîðîñòêîâèõ çàïèëþâà÷³â ç ïî-
ë³ïøåíîþ ôîðìîþ êîðåíåïëîäó (îâàëüíî-
êîí³÷íîþ). 

Ã³áðèäè, ñòâîðåí³ íà îñíîâ³ çàïèëþâà÷³â 
ÂÑ

1
 (Ö×Ñ × ÂÑ

1
), ïåðåâèùóâàëè ãðóïîâèé 

ñòàíäàðò çà çáîðîì ³ âèõîäîì öóêðó íà 16,5 ³ 
14,0% â³äïîâ³äíî. Ã³áðèäè, îòðèìàí³ ç âèêî-
ðèñòàííÿì çàïèëþâà÷³â ÂÑ

2
 (Ö×Ñ × ÂÑ

2
), – 

Ðèñ. 1. Äèíàì³êà ïðîäóêòèâíîñò³ ã³áðèä³â áóðÿê³â öóêðîâèõ, ñ òâîðåíèõ íà îñíîâ³ çàïèëþâà÷³â ç ïîë³ïøåíîþ 
ôîðìîþ êîðåíåïëîäó (ÂÑ1, ÂÑ2) òà âèõ³äíèõ ïîïóëÿö³é (ñåðåäíº çà 2019–2021 ðð.)
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

íà 19,9 ³ 20,2% â³äïîâ³äíî. Òàêîæ, ó ã³áðè-
ä³â Ö×Ñ × ÂÑ

2
 âì³ñò öóêð³â ó êîðåíåïëîäàõ 

ï³äâèùèâñÿ äî ð³âíÿ ãðóïîâîãî ñòàíäàðòó. 
Ã³áðèäè, îòðèìàí³ çà âèêîðèñòàííÿ ÿê çà-
ïèëþâà÷³â âèõ³äíèõ áàãàòîðîñòêîâèõ ïîïó-
ëÿö³é, ìàëè ïîêàçíèêè çáîðó ³ âèõîäó öóê-

ðó ç îäèíèö³ ïëîù³ íà ð³âí³ ãðóïîâîãî ñòàí-
äàðòó. 

Âèõ³äí³ áàãàòîðîñòêîâ³ ïîïóëÿö³¿ (ÁÇ âèõ.) 
õàðàêòåðèçóâàëèñÿ êîí³÷íîþ ôîðìîþ êîðå-
íåïëîäó (³íäåêñ ôîðìè – 0,66) ³ ïîâíèì çà-
ãëèáëåííÿì éîãî â ´ðóíò (òàáë. 5).

Òàáëèöÿ 5
Ñåðåäí³ çíà÷åííÿ á³îìåòðè÷íèõ ïîêàçíèê³â ôîðìè êîðåíåïëîäó áàòüê³âñüêèõ êîìïîíåíò³â 

òà åêñïåðèìåíòàëüíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ (2019–2021 ðð.)
Ñåëåêö³éíèé 

ìàòåð³àë
L D d B

K ²íäåêñ ôîðìè 
êîðåíåïëîäó (Ô) Ôîðìà êîðåíåïëîäó

Ñòóï³íü çàãëèáëåííÿ
êîðåíåïëîäó â ´ðóíòñì

ÁÇ
âèõ.

21,7 8,3 1,0 3,1 0,56 0,66 êîí³÷íà çàãëèáë.
ÂÑ

1
27,5 11,1 1,0 4,5 0,69 1,25 îâàëüíî-êîí³÷íà 3/4

ÂÑ
2

24,4 9,1 1,0 4,3 0,71 1,14 îâàëüíî-êîí³÷íà 3/4
F

1 
(Ö×Ñ × ÁÇ

âèõ.
) 23,6 8,5 1,0 3,2 0,61 0,70 êîí³÷íà çàãëèáë.

F
1 
(Ö×Ñ × ÂÑ

1
) 28,0 11,5 1,0 4,4 0,73 1,32 îâàëüíî-êîí³÷íà 3/4

F1 (Ö×Ñ × ÂÑ2) 27,8 11,8 1,0 4,2 0,72 1,28 îâàëüíî-êîí³÷íà 3/4
Í²Ð

0,05
0,7 0,3 – 0,3 – – – –

Ïðèì³òêà. L – äîâæèíà êîðåíåïëîäó, D – ìàêñèìàëüíèé ä³àìåòð, d – ä³àìåòð ó õâîñòîâ³é ÷àñòèí³, Â – â³äñòàíü 
â³ä ïëîùèíè ìàêñèìàëüíîãî ä³àìåòðà äî âåðøèíè ãîëîâêè, Ê – êîåô³ö³ºíò ìàñè êîðåíåïëîäó.

Ã³áðèäàì áóðÿê³â öóêðîâèõ, ñôîðìîâàíèì 
íà áàç³ âèõ³äíèõ ïîïóëÿö³é, òàêîæ áóëè 
ïðèòàìàíí³ êîí³÷íà ôîðìà êîðåíåïëîäó [³í-
äåêñ ôîðìè (Ô) – 0,70] òà ïîâíå çàãëèáëåííÿ 
â ´ðóíò. Ó áàãàòîðîñòêîâèõ çàïèëþâà÷³â 
ïåðøîãî (ÂÑ

1
) òà äðóãîãî ïîêîë³íü áåêðîñó 

(ÂÑ
2
), ïîë³ïøåíèõ ñåëåêö³éíî-ãåíåòè÷íèìè 

ìåòîäàìè çà ôîðìîþ êîðåíåïëîäó (îâàëüíî-
êîí³÷íà), ³íäåêñ ôîðìè (Ô) ñòàíîâèâ 1,25 òà 
1,14 â³äïîâ³äíî. ¯õ êîðåíåïëîäè  çàãëèáëåí³ 
â ´ðóíò íà 3/4 äîâæèíè. Àíàë³ç ïàðàìåòð³â 
ôîðìè êîðåíåïëîäó ã³áðèä³â, ñôîðìîâàíèõ 
íà îñíîâ³ öèõ ìàòåð³àë³â ñâ³ä÷èòü, ùî âñ³ 
âîíè õàðàêòåðèçóþòüñÿ îâàëüíî-êîí³÷íîþ 
ôîðìîþ. Ïîêàçíèêè ³íäåêñó ôîðìè êîðåíå-
ïëîäó â íèõ ñòàíîâèëè 1,32 òà 1,28 â³äïîâ³ä-
íî. Êîðåíåïëîäè öèõ ã³áðèä³â áóëè çàãëèá-
ëåí³ â ´ðóíò íà 3/4 äîâæèíè, ìàëè ãëàäåíü-
êó ïîâåðõíþ ³ ì³ëê³ êîðåíåâ³ áîð³çäêè (îð-
òîñòèõè). Ñåðåäí³é ïîêàçíèê ³íäåêñó ôîðìè 
êîðåíåïëîäó çà òðüîìà ñòàíäàðòàìè ñòàíî-
âèâ 0,61.

Ö³ ôàêòè ñâ³ä÷àòü ïðî øèðîê³ ìîæëèâîñò³ 
ï³äâèùåííÿ ïðîäóêòèâíîãî ïîòåíö³àëó áó-
ðÿê³â öóêðîâèõ çàâäÿêè øèðîêîìó âïðîâà-
äæåííþ â ñåëåêö³éíèé ïðîöåñ ð³çíîìàí³òòÿ 
ðîñëèí âèäó Beta vulgaris L., ÿê äîíîð³â ö³í-
íèõ ñåëåêö³éíî-ãåíåòè÷íèõ îçíàê. 

Óñòàíîâëåíî, ùî ã³áðèäè ç êîí³÷íîþ ôîð-
ìîþ êîðåíåïëîäó ìàþòü çíà÷íî íèæ÷³ ïî-
êàçíèêè ïðîäóêòèâíîñò³, í³æ ç îâàëüíî-êî-
í³÷íîþ. Çàãàëîì, óñå öå ï³äòâåðäæóº íàøó 
ã³ïîòåçó, ùî çì³íà ôîðìè êîðåíåïëîäó ç êî-
í³÷íî¿ íà îâàëüíî-êîí³÷íó º âàãîìèì ÷èííè-
êîì ï³äâèùåííÿ ïðîäóêòèâíîãî ïîòåíö³àëó 
áóðÿê³â öóêðîâèõ.

Çà ðåçóëüòàòàìè äîñë³äæåíü ñòâîðåíî 14 
êîíêóðåíòîçäàòíèõ ã³áðèä³â áóðÿê³â öóêðî-
âèõ íà Ö×Ñ îñíîâ³ ç îâàëüíî-êîí³÷íîþ ôîð-
ìîþ êîðåíåïëîäó, ÷àñòêîâèì âèñòóïàííÿì 
¿õ íàä ïîâåðõíåþ ´ðóíòó, ãëàäåíüêîþ ïî-
âåðõíåþ ³ ì³ëêîþ êîðåíåâîþ áîð³çäêîþ (îð-
òîñòèõîþ), ÿê³ õàðàêòåðèçóþòüñÿ ï³äâèùå-
íèì ð³âíåì ïðîäóêòèâíîñò³, ïðèäàòí³ äëÿ 
åíåðãî- òà åêîëîãîîùàäíèõ òåõíîëîã³é âèðî-
ùóâàííÿ. 

Âèñíîâêè
Óñòàíîâëåíî, ùî ôîðìà êîðåíåíåïëîäó º 

âàæëèâèì ÷èííèêîì ïîë³ïøåííÿ ïðîäóê-
òèâíîãî ïîòåíö³àëó áóðÿê³â öóêðîâèõ ó ñå-
ëåêö³¿ íà ãåòåðîçèñ. Çì³íà ôîðìè êîðåíåïëî-
äó ç êîí³÷íî¿ íà îâàëüíî-êîí³÷íó ïðèçâîäèòü 
äî ï³äâèùåííÿ ïðîäóêòèâíîñò³ áàãàòîðîñò-
êîâèõ çàïèëþâà÷³â áóðÿê³â öóêðîâèõ íà 
8–19%, à ã³áðèä³â, ñòâîðåíèõ çà ¿õ ó÷àñò³, – 
íà 17–23%.
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Purpose. Isolation of donors of valuable breeding and 
genetic traits and the creation of a new source material for 
the selection of parental components of sugar beet hybrids 
according to the shape of the root. Evaluation of the pro-
ductive potential of experimental sugar beet hybrids with 
improved root shape parameters. Methods. Field (experi-
ments, phenological observations), laboratory (determina-
tion of sugar content), measuring and weighing (determina-
tion of crop structure), statistical (mathematical processing 
of research results). Results. The results of the evaluation 
of the basic productivity of parental components of dif-
ferent genetic structure and productivity of experimental 
sugar beet hybrids with improved root shape are presented. 
An increase in the yield of root crops, sugar yield and sugar 
output per unit area in sugar beet hybrids on a cytoplasmic 
male-sterile (CMS) basis, created using multigerm pollina-
tors with an improved root crop shape (oval-conical), has 
been established.  Experimental hybrids formed on the ba-
sis of first generation of multigerm pollinators of backcross 
(BC

1
) prevailed the group standard in root crop yield by 

15.2–22.8%,  sugar yield and   sugar output by 14.4–19.4% 

and 11.5–17.5%, respectively. The sugar content was be-
low or at the level of the group standard. Similar indica-
tors of hybrids formed on the basis of  pollinators of the 
second generation of backcross (BC

2
) were 14.0–21.2%, 

17.0–23.2% and 17.6–23.9%, respectively. The sugar con-
tent was at the level of the group standard. Root shape in-
dex indicators were 1.32 and 1.28, respectively. The hybrids 
formed using the initial multigerm pollinators were charac-
terized by a conical root shape ( shape index – 0.61). Ac-
cording to indicators of yield, sugar yield and sugar output 
per unit area, they were at the level of the group standard. 
Conclusions. It was established that the shape of the root 
crop is an important factor in improving the productive po-
tential of sugar beets in selection for heterosis. The change 
in the shape of the root crop from conical to oval-conical 
leads to an increase in the productivity of multigerm pol-
linators of sugar beets by 8–19% and hybrids created with 
their participation by 17–23%. 

Keywords: source material; multigerm pollinator; hete-
rosis; shape index; yield of root crops; sugar content; sugar 
yield; sugar output.
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Âñòóï
Îäíèì ³ç ãîëîâíèõ çàâäàíü ñ³ëüñüêîãîñïî-

äàðñüêî¿ íàóêè é âèðîáíèöòâà º çðîñòàííÿ 
âèðîáíèöòâà çåðíà, ùî â³äïîâ³äàº âèìîãàì 
ì³æíàðîäíèõ ñòàíäàðò³â [1, 2]. Â³äòàê, ïè-
òàííÿ âèñîêèõ óðîæà¿â òà ÿêîñò³ çåðíà ïøå-
íèö³ º ïîçà÷åðãîâèì çàâäàííÿì, âèêîíàííþ 
ÿêîãî ïðèä³ëÿºòüñÿ çíà÷íà óâàãà. Çàäëÿ âè-
ð³øåííÿ ïðîáëåìè ï³äâèùåííÿ ÿêîñò³ çåðíà 
ïøåíèö³ âàæëèâî âèÿâèòè çàêîíîì³ðíîñò³ 

ÓÄÊ 633.111.1: 631.524.7:664.6/.7 https://doi.org/10.21498/2518-1017.18.2.2022.265180

Óðîæàéí³ñòü òà áîðîøíîìåëüí³ âëàñòèâîñò³ 
ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ 
çàëåæíî â³ä óìîâ âèðîùóâàííÿ
Í. Â. Âàñèëåíêî*, ². Â. Ïðàâäç³âà

Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè, ñ. Öåíòðàëüíå, Îáóõ³âñüêèé ð-í, Êè¿âñüêà îáë., 
08853, Óêðà¿íà, *e-mail: vasylenkonv147@gmail.com

Ìåòà. Âèçíà÷èòè âïëèâ ð³çíèõ óìîâ çîâí³øíüîãî ñåðåäîâèùà íà âðîæàéí³ñòü òà áîðîøíîìåëüí³ âëàñòèâîñò³ íîâèõ 
ìèðîí³âñüêèõ ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿. Ìåòîäè. Óïðîäîâæ 2017–2019 ðð. â óìîâàõ Ìèðîí³âñüêîãî ³íñòèòóòó ïøåíèö³ 
³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ äîñë³äæóâàëè 12 ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿. Ïîêàçíèêè ÿêîñò³ çåðíà ³ áîðîøíà âèçíà÷àëè 
çã³äíî ³ç çàãàëüíîïðèéíÿòèìè ìåòîäèêàìè. Ðåçóëüòàòè. Âèÿâëåíî, ùî á³ëüø ñïðèÿòëèâèì äëÿ ðåàë³çàö³¿ ïîòåíö³àëó 
âðîæàéíîñò³ ñîðò³â ïøåíèö³ ÿðî¿ áóâ 2019 ð., îäíàê óìîâè öüîãî ðîêó íåãàòèâíî âïëèíóëè íà ïîêàçíèêè ÿêîñò³. Çà 
ïåðåâèùåííÿì íà 30–40% ñîðòó-ñòàíäàðòó ‘Åëåã³ÿ ìèðîí³âñüêà‘ çà âðîæàéí³ñòþ âèä³ëåíî ñîðòè ‘Áîæåíà’ (4,23 ò/ãà), 
‘Îêñàìèò ìèðîí³âñüêèé’ (4,28 ò/ãà), ‘Ì²Ï Ñâ³òëàíà’ (4,31 ò/ãà) ³ ‘Äóáðàâêà’ (4,62 ò/ãà). Ñîðòè ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Ì²Ï 
Çëàòà’, ‘Áîæåíà’, ‘Ì²Ï Â³çåðóíîê’, ‘Ì²Ï Îëåêñàíäðà’ âèîêðåìëåíî çà ïîºäíàííÿì âèñîêèõ ô³çè÷íèõ ïîêàçíèê³â ÿêîñò³ 
çåðíà. Ç êîìïëåêñîì êðàùèõ ïîêàçíèê³â ÿêîñò³ áîðîøíà âèÿâëåíî ñîðòè ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Îêñàìèò ìèðîí³âñüêèé’, 
‘Ïàíÿíêà’. Âèçíà÷åíî íàéñòàá³ëüí³ø³ ñîðòè çà âðîæàéí³ñòþ – ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Ì²Ï Çëàòà’, ‘Áîæåíà’, ‘Îêñàìèò 
ìèðîí³âñüêèé’, ‘Ì²Ï Ñâ³òëàíà’, ‘Ì²Ï Îëåêñàíäðà’. Çà ïîêàçíèêàìè ÿêîñò³, çîêðåìà ìàñîþ 1000 çåðåí, – ñîðòè ‘Ñ³ìêîäà 
ìèðîí³âñüêà’, ‘Ì²Ï Â³çåðóíîê’; çà ñêëîïîä³áí³ñòþ çåðíà – âèñîê³ ïîêàçíèêè áóëè ó á³ëüøîñò³ ñîðò³â, êð³ì ‘Åëåã³ÿ 
ìèðîí³âñüêà’, ‘Ñ³ìêîäà ìèðîí³âñüêà’ òà ‘Ì²Ï Îëåêñàíäðà’; çà íàòóðîþ çåðíà òà âèõîäîì áîðîøíà âñ³ ñîðòè ìàëè âèñîê³ 
ïîêàçíèêè; çà ìàñîâîþ ÷àñòêîþ á³ëêà âèä³ëÿâñÿ ñîðò ‘Îêñàìèò ìèðîí³âñüêèé’; çà ìàñîâîþ ÷àñòêîþ êëåéêîâèíè – ñîðòè 
‘Äóáðàâêà’ é ‘Ì²Ï Îëåêñàíäðà’. Äèñïåðñ³éíèì àíàë³çîì âñòàíîâëåíî, ùî â³ä óìîâ ñåðåäîâèùà íàéá³ëüøå çàëåæàëè òàê³ 
ïîêàçíèêè, ÿê ìàñà 1000 çåðåí (÷àñòêà âïëèâó – 83,7%), óì³ñò á³ëêà (76,7%), ïîêàçíèê ñåäèìåíòàö³¿ (66,7%), âèõ³ä áî-
ðîøíà (52,6%), ³íäåêñ äåôîðìàö³¿ êëåéêîâèíè (46,0%) òà âì³ñò êëåéêîâèíè (42,6%); â³ä âçàºìîä³¿ ÷èííèê³â ð³ê × ñîðò – 
óðîæàéí³ñòü (52,3%), ñêëîïîä³áí³ñòü (50,5%) ³ íàòóðà çåðíà (36,5%). Âèÿâëåíî äîñòîâ³ðíèé âïëèâ ñîðòó íà âðîæàéí³ñòü 
(34,9%) òà âñ³ äîñë³äæóâàí³ ïîêàçíèêè ÿêîñò³ (5,1–35,1%). Âèñíîâêè. Âèçíà÷åí³ âèùå ñîðòè äîö³ëüíî âèêîðèñòîâóâàòè 
ÿê äæåðåëà ïåâíèõ îçíàê äëÿ ñòâîðåííÿ íîâèõ óðîæàéíèõ òà ÿê³ñíèõ ñîðò³â çà ð³çíèìè íàïðÿìàìè âèêîðèñòàííÿ. 

Êëþ÷îâ³ ñëîâà: Triticum aestivum L.; ïîãîäí³ óìîâè; ô³çè÷í³ ïîêàçíèêè ÿêîñò³ çåðíà; ïîêàçíèêè ÿêîñò³ áîðîøíà; 
êîåô³ö³ºíò âàð³àö³¿; ANOVA.

ôîðìóâàííÿ îçíàê ÿêîñò³ çà ð³çíèõ ñåðåäî-
âèùíèõ óìîâ ¿¿ âèðîùóâàííÿ [3, 4]. Òàê³ äî-
ñë³äæåííÿ óñêëàäíþþòüñÿ òèì, ùî îçíàêè 
ÿêîñò³ íàëåæàòü äî êàòåãîð³¿ ê³ëüê³ñíèõ, ÿê³ 
ïðîÿâëÿþòü ïîñò³éíó ì³íëèâ³ñòü ï³ä âïëèâîì 
áàãàòüîõ ãåí³â ³ ôàêòîð³â ñåðåäîâèùà [5, 6].

Îäíèì ³ç îñíîâíèõ çîâí³øí³õ ÷èííèê³â, 
ùî âïëèâàþòü íà ð³ñò ³ ðîçâèòîê ðîñëèí 
âïðîäîâæ âåãåòàö³¿ ïøåíèö³, º êë³ìàò, êîò-
ðèé êàðäèíàëüíî çì³íþºòüñÿ íà âñ³é çåìí³é 
êóë³. Ñïîñòåð³ãàºòüñÿ ï³äâèùåííÿ òåìïåðà-
òóðè ïîâ³òðÿ ³ çìåíøåííÿ ê³ëüêîñò³ îïàä³â, 
ùî ñïðèÿº âèíèêíåííþ ïîñóõè òà ñóõîâ³¿â, 
à öå ïðèâîäèòü äî çíèæåííÿ âðîæàéíîñò³ 
ïðîäîâîëü÷î¿ ïøåíèö³ [7]. Òîìó äëÿ çá³ëü-
øåííÿ âèðîáíèöòâà çåðíîâî¿ ïðîäóêö³¿ òà 
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ïîë³ïøåííÿ ¿¿ ÿêîñò³ âàæëèâî çíàòè, ÿê 
âïëèâàþòü êë³ìàòè÷í³ óìîâè íà ô³ç³îëîã³÷í³ 
òà õ³ì³÷í³ ïðîöåñè ó ðîñëèí. Äîáðå â³äîìî, 
ùî â ïîñóøëèâ³ ðîêè ìàñîâà ÷àñòêà á³ëêà 
çá³ëüøóºòüñÿ, ó äîùîâ³ – çìåíøóºòüñÿ. Òîá-
òî, ÷èì âèùèé òåìïåðàòóðíèé ðåæèì, òèì 
á³ëüøà ìàñîâà ÷àñòêà á³ëêà, ³ íàâïàêè, çà 
ì’ÿêøîãî ³ ïðîõîëîäí³øîãî êë³ìàòó âì³ñò 
á³ëêà çìåíøóºòüñÿ. Â³äîìî [8, 9], ùî âïðî-
äîâæ âåãåòàö³¿ ïøåíèö³ ôîðìóºòüñÿ âðîæàé-
í³ñòü, à çà íàëèâó òà äîçð³âàííÿ çåðíà – éîãî 
ÿê³ñòü, ³ çíà÷íà ðîëü ó öüîìó íàëåæèòü ãå-
íîòèïó ñîðòó â ïîºäíàíí³ ç êîìïëåêñîì 
´ðóíòîâî-êë³ìàòè÷íèõ óìîâ òà àãðîòåõíîëî-
ã³÷íèõ çàõîä³â. Îïòèìàëüíà òåìïåðàòóðà ïî-
â³òðÿ îñîáëèâî âàæëèâà â ïåð³îä ôîðìóâàí-
íÿ çåðíà [10]. Ó öåé ÷àñ âèçíà÷àºòüñÿ âèñî-
êèé êîðåëÿö³éíèé çâ’ÿçîê òåìïåðàòóðè ç 
ô³çè÷íèìè âëàñòèâîñòÿìè çåðíà [11]. Íà âè-
ïîâíåí³ñòü çåðíà ïøåíèö³ â ïåð³îä éîãî íà-
ëèâó íåãàòèâíî âïëèâàº çàòÿæíà ñïåêîòíà 
ïîãîäà, ùî ïðèçâîäèòü äî çíèæåííÿ ïîêàçíè-
ê³â òîâàðíî¿ ÿêîñò³ çåðíà, â³ä ÿêèõ çàëåæàòü 
³ áîðîøíîìåëüí³ âëàñòèâîñò³.

Îñíîâíèì ñèðîâèííèì ïðîäóêòîì çåðíà 
ïøåíèö³ º áîðîøíî. Áîðîøíîìåëüí³ âëàñòè-
âîñò³ ïøåíèö³ õàðàêòåðèçóþòüñÿ ðÿäîì ô³-
çè÷íèõ ïîêàçíèê³â ÿêîñò³, îñíîâíèì ç ÿêèõ 
º ìàñà 1000 çåðåí, ñêëîïîä³áí³ñòü, íàòóðà 
çåðíà, âèõ³ä ³ âîëîã³ñòü áîðîøíà, ïîêàçíèê 
ñåäèìåíòàö³¿, âì³ñò á³ëêà é êëåéêîâèíè, ¿¿ 
ÿê³ñòü òà ³í. Ââàæàºòüñÿ, ùî ³ç çåðíà á³ëü-
øî¿ ìàñè ìîæíà îòðèìàòè âèùèé âèõ³ä áî-
ðîøíà. Ì³æ ìàñîþ 1000 çåðåí òà âì³ñòîì 
á³ëêà é êëåéêîâèíè âñòàíîâëåíà êîðåëÿö³é-
íà çàëåæí³ñòü [12]. Òàêîæ ³ñíóº ïîì³ðíà, àëå 
îáåðíåíà çàëåæí³ñòü ì³æ ÷àñòêîþ á³ëêà ³ ìà-
ñîþ 1000 çåðåí. Ùóïëå çåðíî ìàº âèùèé 
óì³ñò á³ëêîâèõ ðå÷îâèí, êîòð³ ñêîíöåíòðîâà-
í³ â ïåðèôåðè÷íèõ ÷àñòèíàõ çåðí³âêè ³ ïðè 
ðîçìåë³ â³äõîäÿòü ó âèñ³âêè, ùî âåäå äî ïî-
ã³ðøåííÿ õàð÷îâî¿ ÿêîñò³ çåðíà. Äð³áí³ çåðíà 
ç ìàñîþ 1000 çåðåí ìåíøå í³æ 32–34 ã ìàþòü 
ï³äâèùåíèé óì³ñò ñèðî¿ êëåéêîâèíè [11, 12].

Ê³ëüê³ñíå (ìàñà 1 ë, ã/ë) âèðàæåííÿ âèïîâ-
íåíîñò³ òà îäíîð³äíîñò³ çåðíà âèçíà÷àº éîãî 
íàòóðó. ×èì êðàùå âèïîâíåíå çåðíî, òèì 
âèùà éîãî íàòóðà. Ïðè ðîçìåë³ ç âèñîêîíà-
òóðíîãî çåðíà ìîæíà îòðèìàòè á³ëüøå áî-
ðîøíà, í³æ ³ç çåðíà çà íèçüêî¿ íàòóðè, ç 
á³ëüøèì óì³ñòîì îáîëîíîê. Òîìó íàòóðà º 
îäíèì ³ç áîðîøíîìåëüíèõ ïîêàçíèê³â çåð-
íà. Êðóïíå çåðíî îäíîãî é òîãî æ îá’ºìó ìàº 
á³ëüøó âàãó ïîð³âíÿííî ç ùóïëèì, íåäîçð³-
ëèì çåðíîì. Çíèæåíèé ð³âåíü íàòóðè ìîæå 
âêàçóâàòè íà íåâèñîêó âðîæàéí³ñòü çåðíà 
òà ïîã³ðøåííÿ õë³áîïåêàðñüêèõ âëàñòèâîñ-
òåé [12].

Ö³ííèì áîðîøíîìåëüíèì ïîêàçíèêîì º 
ñêëîïîä³áí³ñòü. Çåðíî ç âèñîêîþ ñêëîïîä³á-
í³ñòþ çàáåçïå÷óº îäåðæàííÿ êðóïêè ïðè ïî-
äð³áíåíí³, ÿêó ëåãêî â³äîêðåìèòè â³ä ìåíø 
ö³ííèõ ÷àñòî÷îê çåðí³âêè, ùî íåîáõ³äíî äëÿ 
îäåðæàííÿ õë³áîïåêàðñüêîãî áîðîøíà. Ñêëî-
ïîä³áí³ñòü ³ êîíñèñòåíö³ÿ â ïåð³îä ôîðìóâàí-
íÿ òà äîñòèãàííÿ çåðíà ïðÿìî çàëåæàòü â³ä 
óì³ñòó á³ëêà. Çà çðîñòàííÿ ñêëîïîä³áíîñò³ 
çåðíà â³äì³÷åíî âèùèé óì³ñò á³ëêà, êëåéêî-
âèíè ³ ë³ïø³ òåõíîëîã³÷í³ âëàñòèâîñò³ òà õë³-
áîïåêàðñüê³ ÿêîñò³ [13].

Îäíèì ³ç îñíîâíèõ ïîêàçíèê³â áîðîøíî-
ìåëüíèõ âëàñòèâîñòåé çåðíîâèõ êóëüòóð º 
âèõ³ä áîðîøíà, ÿêèé çàëåæèòü â³ä ïðîöåñó 
ðîçìåëó òà áåçïîñåðåäíüî â³ä ñîðòîâèõ îñîá-
ëèâîñòåé äîñë³äæóâàíîãî ìàòåð³àëó, ùî âïëè-
âàº íà éîãî ê³ëüê³ñòü òà ÿê³ñòü [12]. 

Óì³ñò á³ëêà â áîðîøí³ ïøåíèö³ º îäí³ºþ ç³ 
ñêëàäîâèõ îçíàê ¿¿ ÿêîñò³. Òîìó âàæëèâèì º 
îòðèìàííÿ âèñîêîãî âðîæàþ ç ï³äâèùåíèì 
óì³ñòîì á³ëêà. Â³äîìî, ùî íà ôîí³ ïîñóõè ³ 
çàãàëüíîãî çíèæåííÿ âðîæàéíîñò³, âàãîìèé 
âïëèâ íà á³ëêîâ³ñòü çåðíà ìàþòü åêîëîã³÷í³ 
÷èííèêè, â³äòàê ìàñîâà ÷àñòêà á³ëêà ï³äâè-
ùóºòüñÿ [11–13]. Íàêîïè÷åííÿ á³ëêà â çåðí³ 
ïðîõîäèòü óíàñë³äîê âèêîðèñòàííÿ äâîõ 
äæåðåë àçîòó – âèêîðèñòàííÿ àçîòó, êîòðèé 
íàêîïè÷óºòüñÿ ó âåãåòàòèâíèõ îðãàíàõ ðîñ-
ëèíè äî ôàçè öâ³ò³ííÿ (ðåóòèë³çàö³ÿ), òà ïîã-
ëèíàííÿ àçîòó ç ´ðóíòó â ïåð³îä íàëèâó òà 
äîçð³âàííÿ [12, 14]. Çà íèçüêèõ òåìïåðàòóð òà 
âèñîêî¿ çàáåçïå÷åíîñò³ ðîñëèí àçîòîì ó ïåð³îä 
íàëèâó â çåðí³ çá³ëüøóºòüñÿ âì³ñò â³ëüíèõ 
àì³íîêèñëîò, ùî íåãàòèâíî âïëèâàº íà éîãî 
á³ëêîâ³ñòü [15]. Ì³æ óðîæàéí³ñòþ òà âì³ñòîì 
á³ëêà â çåðí³ íàÿâíà ÷³òêà çâîðîòíà ô³ç³îëîã³÷-
íà çàëåæí³ñòü. Âèñîêîá³ëêîâå çåðíî ôîðìó-
ºòüñÿ ëèøå çà óìîâè íåîáõ³äíî¿ êîíöåíòðàö³¿ 
äîñòóïíîãî äëÿ ðîñëèíè àçîòó â ́ ðóíò³. Â³äîìà 
çàêîíîì³ðí³ñòü: ÷èì âèùèé óì³ñò á³ëêà â çåð-
í³, òèì âèùîþ áóäå ÿê³ñòü áîðîøíà [16, 17]. 
Çíèæåííÿ òåìïåðàòóðíîãî ðåæèìó â ïîºäíàí-
í³ ç ï³äâèùåíîþ ê³ëüê³ñòþ îïàä³â çìåíøóº ÿê 
ê³ëüê³ñòü, òàê ³ ÿê³ñòü á³ëêîâèõ ðå÷îâèí, ïðè 
öüîìó çàñòîñóâàííÿ àçîòíîãî æèâëåííÿ çíè-
æóº íåãàòèâíèé âïëèâ òàêèõ óìîâ [12, 14].

Íà ðàíí³õ åòàïàõ ñåëåêö³¿ îñîáëèâó óâàãó 
çâåðòàþòü íà âèâ÷åííÿ òàêèõ îçíàê, ÿê ïî-
êàçíèê ñåäèìåíòàö³¿, âì³ñò ³ ÿê³ñòü êëåéêî-
âèíè [18]. Îçíàêè ÿêîñò³ äóæå ì³íëèâ³, ³ 
ñòóï³íü ¿õ äåòåðì³íàö³¿ òåæ ð³çíà. Ì. Ì. Ãî-
ðîäí³é òà Î. ². Ðèáàëêà ç³ ñï³âàâòîðàìè [12, 
19] âêàçóþòü íà ÷³òêó çàëåæí³ñòü ³íäåêñó 
Çåëåí³ (ïîêàçíèêà ñåäèìåíòàö³¿) â³ä óì³ñòó 
á³ëêà ³ äîö³ëüí³ñòü êîíòðîëþâàòè öåé ïîêàç-
íèê òà âåñòè íà íüîãî ñåëåêö³þ. Âîäíî÷àñ 
Í. Ì. Ïðèòóëà òà ³í. [20] ðîáëÿòü âèñíîâîê, 
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ùî âçàºìîä³ÿ ÷èííèê³â «ãåíîòèï–ñåðåäîâè-
ùå» ñèëüí³øå ïðîÿâëÿþòüñÿ çà îçíàêàìè 
âì³ñòó á³ëêà é êëåéêîâèíè ³ ìåíøîþ ì³ðîþ 
çà ÿê³ñòþ êëåéêîâèíè òà ³íäåêñîì Çåëåí³. 
Âîëîãîçàáåçïå÷åííÿ ñïðèÿº ï³äâèùåííþ 
âçàºìîä³¿ «ãåíîòèï–ñåðåäîâèùå», î÷åâèäíî 
÷åðåç ìåõàí³çì íåãàòèâíîãî çâ’ÿçêó ì³æ 
ïðîäóêòèâí³ñòþ ðîñëèí ³ ÿê³ñòþ çåðíà. Ó âî-
ëîã³ ðîêè ï³äâèùóºòüñÿ ã³äðàòàö³ÿ êëåéêî-
âèíè, ùî ñóïðîâîäæóºòüñÿ çá³ëüøåííÿì ¿¿ 
ðîçòÿæíîñò³ ³ çìåíøåííÿì ïðóæíîñò³ [19]. 

ßê³ñòü êëåéêîâèíè âïëèâàº íà îá’ºìíèé 
âèõ³ä õë³áà òà éîãî îðãàíîëåïòè÷í³ âëàñòè-
âîñò³. Äîáðîþ ÿê³ñòü ââàæàºòüñÿ òîä³, êîëè 
³íäåêñ äåôîðìàö³¿ êëåéêîâèíè (²ÄÊ) ñòàíî-
âèòü 45–75 îäèíèöü ïðè âèì³ðþâàííÿ íà 
ïðèëàä³ ÂÄÊ-1 (âèì³ðþâà÷ äåôîðìàö³¿ êëåé-
êîâèíè). Ïðóæí³ñòü êëåéêîâèíè çóìîâëþ-
ºòüñÿ ñóêóïí³ñòþ áàãàòüîõ ôàêòîð³â (óìîâè 
âèðîùóâàííÿ, äîñòèãàííÿ, çáèðàííÿ, ï³ñëÿ-
çáèðàëüíî¿ äîðîáêè òà çáåð³ãàííÿ) [21]. Ó 
ïðîáëåì³ ï³äâèùåííÿ ÿêîñò³ ïøåíèö³ âàæëè-
âî âèÿâèòè çàêîíîì³ðíîñò³ ôîðìóâàííÿ îêðå-
ìèõ òåõíîëîã³÷íèõ ïîêàçíèê³â ó ð³çíèõ óìî-
âàõ ³ ö³ëåñïðÿìîâàíî ¿õ âèêîðèñòîâóâàòè.

Ìåòà äîñë³äæåíü – ç âèêîðèñòàííÿì äèñ-
ïåðñ³éíîãî àíàë³çó âèçíà÷èòè çàëåæí³ñòü 
óðîæàéíîñò³ òà áîðîøíîìåëüíèõ âëàñòèâîñ-
òåé íîâèõ ìèðîí³âñüêèõ ñîðò³â ïøåíèö³ 
ì’ÿêî¿ ÿðî¿ â³ä óìîâ ñåðåäîâèùà. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Óïðîäîâæ 2017–2019 ðð. âèçíà÷àëè âðî-

æàéí³ñòü òà ïîêàçíèêè ÿêîñò³ çåðíà (ìàñó 
1000 çåðåí, íàòóðó, ñêëîïîä³áí³ñòü) ³ áîðîø-
íà (âèõ³ä, ñåäèìåíòàö³þ; ìàñîâó ÷àñòêó á³ë-
êà é êëåéêîâèíè òà ¿¿ ÿê³ñòü), êîòð³ âèçíà-
÷àëè ó ëàáîðàòîð³¿ ÿêîñò³ çåðíà Ìèðîí³â-
ñüêîãî ³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðå-
ìåñëà ÍÀÀÍ (Ì²Ï), â³äïîâ³äíî äî çàãàëüíî-
ïðèéíÿòèõ ìåòîäèê [21–23]. Çåðíî ïøåíèö³ 
ÿðî¿ ðîçìåëþâàëè íà ìëèí³ ÌËÓ-202 Áþ-
ëåð; íàòóðó çåðíà âèçíà÷àëè ó äâîõ ïîâòî-
ðåííÿõ, âèêîðèñòîâóþ÷è ïóðêó ë³òðîâó ç ïà-
äàþ÷èì âàíòàæåì ÏÕ-1; ñêëîïîä³áí³ñòü – çà 
äîïîìîãîþ ä³àôàíîñêîïà ÄÏ²-253; óì³ñò á³ë-
êà – çà äîïîìîãîþ ³íôðà÷åðâîíîãî àíàë³çà-
òîðà ÑÏÅÊÒÐÀÍ 119-Ì; ìàñîâó ÷àñòêó ñè-
ðî¿ êëåéêîâèíè – â³äìèâàííÿì êëåéêîâèíè 
ðó÷íèì ñïîñîáîì; ³íäåêñ äåôîðìàö³¿ êëåé-
êîâèíè (²ÄÊ) – çà äîïîìîãîþ âèì³ðþâà÷à 
äåôîðìàö³¿ êëåéêîâèíè ÂÄÊ-1. Äîñë³äæóâà-
ëè âíåñåí³ äî Äåðæàâíîãî ðåºñòðó 12 ñîðò³â 
ïøåíèö³ ì’ÿêî¿ ÿðî¿: ñîðò-ñòàíäàðò (St) 
‘Åëåã³ÿ ìèðîí³âñüêà’, ‘Ñ³ìêîäà ìèðîí³âñü êà’, 
‘Ïàíÿíêà’, ‘Ì²Ï Çëàòà’, ‘Áîæåíà’, ‘Îê ñàìèò 
ìèðîí³âñüêèé’, ‘Äóáðàâêà’, ‘Ì²Ï Ñâ³ò ëàíà’, 
‘Ì²Ï Â³çåðóíîê’, ‘Ì²Ï Îëåêñàíäðà’, ‘Ì²Ï 

Ñîëîì³ÿ’, ‘Ì²Ï Äàíà’, ÿê³ âèðîùóâàëè ï³ñ-
ëÿ ïîïåðåäíèêà ñîÿ íà çåðíî. Ðîçì³ùåííÿ 
ä³ëÿíîê ñèñòåìàòè÷íå, ïîâòîðí³ñòü ÷îòèðè-
ðàçîâà, îáë³êîâà ïëîùà – 10 ì2. Ñòàòèñòè÷íó 
îáðîáêó äàíèõ ïðîâîäèëè çà ìåòîäàìè îïè-
ñîâî¿ ñòàòèñòèêè ³ äèñïåðñ³éíîãî àíàë³çó [24]. 
Äëÿ ³íòåðïðåòàö³¿ êîåô³ö³ºíòà âàð³àö³¿ âðî-
æàéíîñò³ òà ïîêàçíèê³â ÿêîñò³ âèêîðèñòîâó-
âàëè øêàëó Ã. ². Êóïàëîâà: ñëàáêèé êîåô³ö³-
ºíò âàð³àö³¿ (Cv < 5,4%), ïîì³ðíèé (5,5 < Cv 
< 20,4%) òà âèñîêèé (20,5 < Cv < 50,4%) [25]. 

Óìîâè çîâí³øíüîãî ñåðåäîâèùà ï³ä ÷àñ âè-
ðîùóâàííÿ ñóòòºâî ð³çíèëèñü ì³æ ñîáîþ, öå 
âïëèíóëî íà âðîæàéí³ñòü ³ ïàðàìåòðè ÿêîñò³ 
ïøåíèö³ ì’ÿêî¿ ÿðî¿, ³ äàëî çìîãó âèçíà÷èòè 
÷àñòêó ¿õ âïëèâó íà äîñë³äæóâàí³ îçíàêè.

Óïðîäîâæ ïåð³îäó ôîðìóâàííÿ–äîçð³âàí-
íÿ çåðíà ó 2017 ð. çà ïåðåâèùåííÿ òåïëà (íà 
1 °Ñ) òà íåäîñòàòíüîãî âîëîãîçàáåçïå÷åííÿ 
(40% äî ñåðåäíüîáàãàòîð³÷íîãî ð³âíÿ) ñïîñòå-
ð³ãàëè íåãàòèâíèé âïëèâ ÿê íà âðîæàéí³ñòü, 
òàê ³ íà ïîêàçíèêè ÿêîñò³ òà áîðîøíîìåëüí³ 
âëàñòèâîñò³ ïøåíèö³ ì’ÿêî¿ ÿðî¿. Óìîâè ñå-
ðåäîâèùà â ïåð³îä íàëèâó ³ äîçð³âàííÿ ó 
2018 ð. õàðàêòåðèçóâàëèñÿ íåçíà÷íèì ï³äâè-
ùåííÿì òåìïåðàòóðè ïîâ³òðÿ òà íàáëèæåíèì 
äî îïòèìàëüíîãî çâîëîæåííÿì. Ïðè öüîìó 
ñïîñòåð³ãàëè ñòð³ìêå íàðîñòàííÿ òåìïåðàòó-
ðè ïîâ³òðÿ (íà 6,3 °Ñ) é çëèâîâ³ äîù³ (óäâ³÷³ 
á³ëüøå íîðìè) ó ÷åðâí³ òà íåäîñòàòíº (55,2%) 
âîëîãîçàáåçïå÷åííÿ ó ²–²² äåêàä³ ëèïíÿ. Òàê³ 
óìîâè ïîñëàáèëè ñò³éê³ñòü ðîñëèí äî âèëÿãàí-
íÿ òà íåãàòèâíî âïëèíóëè íà äîçð³âàííÿ çåð-
íà, ùî ïåâíèì ÷èíîì â³äîá ðàçèëîñü íà âðî-
æàéíîñò³ ³ áîðîøíîìåëüí³é ÿêîñò³ çåðíà îêðå-
ìèõ ñîðò³â. Óìîâè ñåðåäîâèùà 2019 ð. äëÿ 
ïøåíèö³ ÿðî¿ áóëè íåäîñèòü ñïðèÿòëèâèìè, ³ 
â³äçíà÷àëèñü çá³ëüøåííÿì ê³ëüêîñò³ àòìîñ-
ôåðíèõ îïàä³â ç ï³äâèùåííÿì òåìïåðàòóðè 
ïîâ³òðÿ. Çà ïåð³îä íàëèâó çåðíà (òðàâåíü-÷åð-
âåíü) âîëîãîçàáåçïå÷åííÿ áóëî âèùèì íà 
26,9 ìì çà ñåðåäíüîáàãàòîð³÷íèé ð³âåíü, îä-
íàê ïåð³îä äîçð³âàííÿ (²–²² äåêàäà ëèïíÿ) ïðî-
õîäèâ ç íåäîáîðîì (–22,3 ìì äî ñåðåäíüîáàãàòî-
ð³÷íîãî ð³âíÿ) âîëîãè, ùî ïðîÿâèëîñü ó íåäî-
ñòàòí³é âèïîâ íåíîñò³ çåðíà òà ïîçíà÷èëîñü íà 
ïåâíèõ îçíàêàõ ÿêîñò³ ó äåÿêèõ ñîðò³â. 

Ðåçóëüòàòè äîñë³äæåíü
Óñòàíîâëåíî, ùî óìîâè ñåðåäîâèùà 2017–

2019 ðð. ³ñòîòíî âïëèâàëè íà ôîðìóâàííÿ 
âðîæàéíîñò³ é îçíàê ÿêîñò³ (ðèñ. 1). Ñåðåäíÿ 
âðîæàéí³ñòü ñîðò³â ÿðî¿ ïøåíèö³ ìèðîí³â-
ñüêî¿ ñåëåêö³¿ çàëåæíî â³ä óìîâ ðîêó áóëà íà 
ð³âí³ 3,78 ò/ãà (2017 ð.); 3,89 ò/ãà (2018 ð.) 
³ 4,17 ò/ãà (2019 ð.). Îòæå, óìîâè 2019 ð. 
áóëè á³ëüø ñïðèÿòëèâèìè äëÿ ðåàë³çàö³¿ ïî-
òåíö³àëó âðîæàéíîñò³ ñîðò³â ïøåíèö³ ÿðî¿. 
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Ó ïîñóøëèâîìó 2017 ð. 72,7% ñîðò³â çà âðî-
æàéí³ñòþ ïåðåâèùóâàëè ñòàíäàðò ‘Åëåã³ÿ 
ìè ðîí³âñüêà’ (3,66 ò/ãà), ç íèõ íàéâèùîþ âðî-
æàéí³ñòþ õàðàêòåðèçóâàëèñü ñîðòè ‘Îêñà ìèò 
ìèðîí³âñüêèé’ (4,45 ò/ãà), ‘Äóáðàâêà’ 
(4,33 ò/ãà), ‘Ì²Ï Â³çåðóíîê’ (4,33 ò/ãà) ‘Áîæå-
íà’ (4,11 ò/ãà) ³ ‘Ì²Ï Ñâ³òëàíà’ (4,10 ò/ãà), ùî 
âêàçóº íà ¿õ ïîñóõîñò³éê³ñòü. Ó 2018 òà 2019 ðð. 
óñ³ äîñë³äæóâàí³ ñîðòè ïåðåâàæàëè ñîðò-
ñòàí äàðò ‘Åëåã³ÿ ìèðîí³âñüêà’ çà âðîæàéí³ñòþ 
çåðíà. Âèÿâëåíî ìàêñèìàëüíó âðîæàéí³ñòü ó 
2018 ð. äëÿ ñîðòó ‘Ì²Ï Ñâ³òëàíà’ (4,72 ò/ãà), 
ó 2019 ð. – äëÿ ‘Äóáðàâêà’ (5,87 ò/ãà).

Ó ñåðåäíüîìó çà 2017–2019 ðð. âñ³ ñîðòè 
äîñòîâ³ðíî ïåðåâèùóâàëè ñîðò-ñòàíäàðò ‘Åëå-
ã³ÿ ìèðîí³âñüêà’ çà âðîæàéí³ñòþ íà 0,37–
1,58 ò/ãà. Óïðîäîâæ ÷àñó äîñë³äæåíü âàð³þ-
âàííÿ ñåðåäíüî¿ âðîæàéíîñò³ íîâèõ ñîðò³â 
áóëî â ìåæàõ â³ä 3,34 (‘Åëåã³ÿ ìèðîí³âñüêà’) 
äî 4,62 ò/ãà (‘Äóáðàâêà’). Ç ïåðåâèùåííÿì 
íà 20–40% äî ñòàíäàðòó çà âðîæàéí³ñòþ âè-
ð³çíÿëèñÿ ñîðòè ‘Áîæåíà’ (4,23 ò/ãà), ‘Îêñà-
ìèò ìèðîí³âñüêèé’ (4,28 ò/ãà), ‘Ì²Ï Ñâ³òëà-
íà’ (4,31 ò/ãà) ³ ‘Äóáðàâêà’ (4,62 ò/ãà), ÿê³ 
ìîæóòü áóòè äæåðåëàìè îçíàêè ïðîäóêòèâ-
íîñò³. 

Ïðèì³òêà. G1 – ãåíîòèï ñîðòó ‘Åëåã³ÿ ìèðîí³âñüêà’, G2 – ‘Ñ³ìêîäà ìèðîí³âñüêà’, G3 – ‘Ïàíÿíêà’, G4 – ‘Ì²Ï Çëàòà’, G5 – 
‘Áîæåíà’, G6 – ‘Îêñàìèò ìèðîí³âñüêèé’, G7 – ‘Äóáðàâêà’, G8 – ‘Ì²Ï Ñâ³òëàíà’, G9 – ‘Ì²Ï Â³çåðóíîê’, G10 – ‘Ì²Ï Îëåêñàíäðà’, 
G11 – ‘Ì²Ï Ñîëîì³ÿ’, G12 – ‘Ì²Ï Äàíà’, Õ – ñåðåäíº çà ðîêàìè.

Ðèñ. 1. Óðîæàéí³ñòü íîâèõ ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ (2017–2019 ðð.)
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Ïðîñë³äêîâóâàëè ð³çíèé âïëèâ óìîâ ðîê³â 
âèðîùóâàííÿ íà ôîðìóâàííÿ ïîêàçíèê³â 
ÿêîñò³ (òàáë. 1). Ó ïîñóøëèâîìó 2017 ð. ó 
ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ âèÿâëåíî ìàêñè-
ìàëüíó ñêëîïîä³áí³ñòü çåðíà (97%), ïîêàçíèê 
ñåäèìåíòàö³¿ (78 ìë), óì³ñò á³ëêà (13,2%); 
ìàñó 1000 çåðåí (44,2 ã), óì³ñò êëåéêîâèíè 
(28,0%) – ó 2018 ð.; íàòóðó çåðíà (776 ã/ë), 
ïîøêîäæåííÿ çåðíà êëîïîì-÷åðåïàøêîþ 
(1,7%), âèõ³ä áîðîøíà (75,4%), ³íäåêñ äå-
ôîðìàö³¿ êëåéêîâèíè (78 îä. ïð. ÂÄÊ) – ó 
2019 ð. Ïðè öüîìó íàéìåíø³ çíà÷åííÿ ìàñè 
1000 çåðåí (34,9 ã), íàòóðè çåðíà (753 ã/ë), 
âèõîäó áîðîøíà (69,1%), ³íäåêñó äåôîðìà-
ö³¿ êëåéêîâèíè (50 îä. ïð. ÂÄÊ) âñòàíîâëå-
íî ó 2017 ð.; ïîøêîäæåííÿ çåðíà êëîïîì-
÷åðåïàøêîþ (0,6%), ïîêàçíèêà ñåäèìåíòà-
ö³¿ (51 ìë) – ó 2018 ð.; ñêëîïîä³áíîñò³ çåðíà 
(82%), óì³ñòó á³ëêà (9,6%) òà êëåéêîâèíè 
(21,9%) – ó 2019 ð.

Çàëåæíî â³ä óìîâ ñåðåäîâèùà ïðîñë³äêî-
âóâàëè ð³çíå âàð³þâàííÿ ïîêàçíèê³â ÿêîñò³, 

â³ä ñëàáêîãî (Cv < 5,4%), äî âèñîêîãî (20,5 
< Cv < 50,4%) (äèâ. òàáë. 1). Ó äîñë³äæóâà-
íèõ ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ ó ðîçð³ç³ ðî-
ê³â â³äì³÷àëè ñëàáêó âàð³àö³þ íàòóðè çåðíà 
(Cv = 1,5%) òà âèõîäó áîðîøíà (Cv = 4,6%), 
öå ñâ³ä÷èòü ïðî á³ëüøó ñòàá³ëüí³ñòü öèõ ïî-
êàçíèê³â â äàíèõ óìîâàõ ñåðåäîâèùà. Ïî-
ì³ðíîþ âàð³àö³ºþ õàðàêòåðèçóâàëàñÿ ñêëî-
ïîä³áí³ñòü çåðíà (Cv = 9,1%); çíà÷íîþ – 
ìàñà 1000 çåðåí (Cv = 13,6%), óì³ñò êëåéêî-
âèíè (Cv = 13,3%), óì³ñò á³ëêà (Cv = 16,4%), 
îòæå, ïîðÿä ç îñîáëèâîñòÿìè ñîðò³â íà ö³ 
ïîêàçíèêè âàãîìèé âïëèâ ìàëè óìîâè âè-
ðîùóâàííÿ. Âèçíà÷åíî âèñîêó âàð³àö³þ ïî-
êàçíèêà ñåäèìåíòàö³¿ (Cv = 25,4%) òà ³íäåê-
ñó äåôîðìàö³¿ êëåéêîâèíè (Cv = 26,6%), ùî 
âêàçóº íà çàëåæí³ñòü öèõ ïîêàçíèê³â â³ä 
ñåðåäîâèùíèõ óìîâ ó ïåð³îä äîñë³äæåíü.

Ó ñåðåäíüîìó çà 2017–2019 ðð. (òàáë. 2) 
ìàñà 1000 çåðåí ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ 
çíàõîäèëàñü ó ìåæàõ â³ä 36,9 ã (‘Ì²Ï Ñâ³ò-
ëàíà’ òà ‘Îêñàìèò ìèðîí³âñüêèé’) äî 40,3 ã 
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(‘Ì²Ï Çëàòà’). Ñîðòè ‘Ñ³ìêîäà ìèðîí³âñüêà’ 
(38,9 ã), ‘Ì²Ï Çëàòà’ (40,3 ã), ‘Áîæåíà’ (39,1 ã), 
‘Ì²Ï Â³çåðóíîê’ (39,5 ã), ‘Ì²Ï Îëåêñàíäðà’ 
(39,3 ã) äîñòîâ³ðíî ïåðåâèùóâàëè ñòàíäàðò 
‘Åëåã³ÿ ìèðîí³âñüêà’ (37,7 ã). Íàòóðíà âàãà 
çåðíà äîñë³äæóâàíîãî íàáîðó ñîðò³â êîëèâàëà-
ñÿ â³ä 742 (‘Ì²Ï Ñâ³òëàíà’) äî 780 ã/ë (‘Ì²Ï 
Îëåêñàíäðà’). Á³ëüø³ñòü (55%) ñîðò³â çà íà-
òóðîþ çåðíà ïåðåâèùóâàëè ñîðò ‘Åëåã³ÿ ìèðî-
í³âñüêà’ (762 ã/ë) íà 6–14 ã/ë. Ïåðøîêëàñíèì 
³ âèñîêîíàòóðíèì çåðíîì õàðàêòåðèçóâàëèñü 
ñîðòè ‘Ì²Ï Îëåêñàíäðà’ (780 ã/ë), ‘Ì²Ï Çëà-
òà’ (776 ã/ë) ³ ‘Ì²Ï Äàíà’ (776 ã/ë). Óñ³ äî-
ñë³äæóâàí³ ñîðòè ïøåíèö³ ì’ÿêî¿ ÿðî¿, âè-
ðîùåí³ â óìîâàõ Ìèðîí³âñüêîãî ³íñòèòóòó 

Òàáëèöÿ 1
Âàð³þâàííÿ ïîêàçíèê³â ÿêîñò³ ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ âïðîäîâæ äîñë³äæåííÿ 

Ïîêàçíèêè ÿêîñò³
Ðîêè äîñë³äæåíü

Cv, %
2017 2018 2019

Ìàñà 1000 çåðåí, ã 34,9 44,2 36,0 13,6
Ñêëîïîä³áí³ñòü çåðíà, % 97 96 82 9,1
Íàòóðà çåðíà, ã/ë 753 767 776 1,5
Ïîøêîäæåííÿ çåðíà êëîïîì-÷åðåïàøêîþ, %* 1,0 0,6 1,7 –
Âèõ³ä áîðîøíà, % 69,1 74,2 75,4 4,6
Ïîêàçíèê ñåäèìåíòàö³¿, ìë 78 51 52 25,4
Óì³ñò á³ëêà, % 13,2 10,8 9,6 16,4
Óì³ñò ñèðî¿ êëåéêîâèíè, % 27,7 28,0 21,9 13,3
²íäåêñ äåôîðìàö³¿ êëåéêîâèíè (²ÄÊ), îä. ïð. ÂÄÊ 50 51 78 26,6

Ïðèì³òêà. *Îòðèìàí³ ðåçóëüòàòè íå ï³äëÿãàþòü ðîçïîä³ëó Ãàóñà (íîðìàëüíèé ðîçïîä³ë), 
Cv – êîåô³ö³ºíò âàð³àö³¿.

ïøåíèö³, âèð³çíÿëèñÿ âèñîêîþ ñêëîïîä³áí³ñ-
òþ çåðíà 74–98%, ïåðåâèùóâàëè ñòàíäàðò íà 
8–24% òà íàëåæàëè äî ² êëàñó. Âèñîê³ ïîêàç-
íèêè ñêëîïîä³áíîñò³ õàðàêòåðí³ äëÿ ñîðò³â: 
‘Ïàíÿíêà’ (96%), ‘Ì²Ï Çëàòà’ (96%), ‘Áîæå-
íà’ (97%), ‘Ì²Ï Ñîëîì³ÿ’ (97%) òà ‘Îêñàìèò 
ìèðîí³âñüêèé’ (98%). Ñò³éêèìè ïðîòè ïîøêîä-
æåííÿ çåðíà êëîïîì-÷åðåïàøêîþ áóëè ñîðòè 
‘Åëåã³ÿ ìèðîí³âñüêà’ (0,4%), ‘Ì²Ï Îëåêñàí-
äðà’ (0,5%), ‘Äóáðàâêà’ (0,6%), ‘Ïàíÿíêà’ 
(0,8%), ‘Ì²Ï Ñâ³òëàíà’ (0,9%), ‘Ì²Ï Ñîëîì³ÿ’ 
(0,9%), á³ëüøîãî ïîøêîäæåííÿ öèì øê³äíè-
êîì çàçíàëè ‘Ì²Ï Äàíà’, ‘Áîæåíà’, ‘Ì²Ï Â³-
çåðóíîê’, ‘Îêñàìèò ìèðîí³âñüêèé’, ‘Ì²Ï Çëà-
òà’ ³ ‘Ñ³ìêîäà ìèðîí³âñüêà’ (1,1–1,9%). 

Òàáëèöÿ 2
Áîðîøíîìåëüí³ âëàñòèâîñò³ ìèðîí³âñüêèõ cîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ (ñåðåäíº çà 2017–2019 ðð.)

Ñîðò
Ìàñà 
1000 

çåðåí, ã

Íàòóðà 
çåðíà, 

ã/ë

Ñêëîïîä³áí³ñòü 
çåðíà,%

Ïîøêîäæåííÿ 
çåðíà êëîïîì-
÷åðåïàøêîþ, %

Âèõ³ä 
áîðîøíà, 

%

Ñåäèìåíòàö³ÿ, 
ìë

Óì³ñò 
á³ëêà, 

%

Óì³ñò ñèðî¿ 
êëåéêîâèíè, 

%

²ÄÊ, 
îä. ïð. 

ÂÄÊ
‘Åëåã³ÿ ìèðîí³âñüêà’ 37,7 762 74 0,4 76,5 58 11,5 26,6 63
‘Ñ³ìêîäà 
ìèðîí³âñüêà’ 38,9 774 82 1,9 71,4 63 11,9 29,8 72
‘Ïàíÿíêà’ 37,7 752 96 0,8 73,6 62 11,7 29,0 60
‘Ì²Ï Çëàòà’ 40,3 776 96 1,6 72,5 64 11,9 26,6 54
‘Áîæåíà’ 39,1 771 97 1,2 74,0 71 11,3 28,0 60
‘Îêñàìèò 
ìèðîí³âñüêèé’ 36,9 762 98 1,3 71,7 67 12,1 27,6 61
‘Äóáðàâêà’ 38,5 760 94 0,6 72,7 62 10,9 23,7 53
‘Ì²Ï Ñâ³òëàíà’ 36,9 742 91 0,9 72,4 59 10,0 20,4 56
‘Ì²Ï Â³çåðóíîê’ 39,5 764 94 1,3 76,6 51 10,3 25,3 77
‘Ì²Ï Îëåêñàíäðà’ 39,3 780 88 0,5 74,6 58 11,1 24,3 37
‘Ì²Ï Ñîëîì³ÿ’ 37,7 768 97 0,9 72,0 60 11,1 25,4 73
‘Ì²Ï Äàíà’ 38,0 776 92 1,1 69,7 52 10,7 23,8 47

X 38,4 766 92 1,0 73,1 61 11,2 25,9 59
min 36,9 742 74 0,4 69,7 51 10,0 20,4 37
max 40,3 780 98 1,9 76,6 71 12,1 29,8 77
R (max–min) 3,4 58 24 1,5 6,9 20 2,1 9,4 40
Sx 0,4 2,1 0,6 0,0 0,7 0,1 1,0 0,1 0,9
Sd 0,6 3,0 0,8 0,1 1,0 0,1 1,4 0,2 1,2

Í²Ð
0,05

1,0 6 2 0,1 2,0 3 0,5 0,7 2

Ïðèì³òêà. X – ñåðåäíº çíà÷åííÿ, min – ì³í³ìóì òà max – ìàêñèìóì çíà÷åííÿ ïîêàçíèêà, R (max–min) – ð³çíèöÿ ì³æ 
ìàêñèìóìîì ³ ì³í³ìóìîì ïîêàçíèêà, Sx – ïîõèáêà äîñë³äó, Sd – ïîõèáêà â³äì³ííîñò³ ñåðåäí³õ, Í²Ð

0,05
 – íàéìåíøà 

³ñòîòíà ð³çíèöÿ äëÿ 5%-ãî ð³âíÿ çíà÷óùîñò³, îä. ïð. ÂÄÊ – îäèíèöü ïðèëàäó Âèì³ðþâà÷à äåôîðìàö³¿ êëåéêîâèíè. 
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Ó ñåðåäíüîìó çà òðè ðîêè äîñë³äæåíü (äèâ. 
òàáë. 2) âèõ³ä áîðîøíà ó ñîðò³â ïøåíèö³ 
ì’ÿêî¿ ÿðî¿ êîëèâàâñÿ â ìåæàõ â³ä 69,7 
(‘Ì²Ï Äàíà’) äî 74,6% (‘Ì²Ï Îëåêñàíäðà’). 
Íàéá³ëüøèé âèõ³ä áîðîøíà ôîðìóâàëè 
‘Ì²Ï Â³çåðóíîê’ (76,6%) òà ‘Åëåã³ÿ ìèðî-
í³âñüêà’ (76,5%). Âàð³þâàííÿ ïîêàçíèêà 
ñåäèìåíòàö³¿ íîâèõ ñîðò³â áóëî çíà÷íèì: 
â³ä 51 (‘Ì²Ï Â³çåðóíîê’) äî 71 ìë (‘Áîæå-
íà’). Ñîðòè ‘Ì²Ï Ñâ³òëàíà’, ‘Ì²Ï Â³çåðó-
íîê’, ‘Ì²Ï Îëåêñàíäðà’, ‘Ì²Ï Äàíà’ ³ ‘Ì²Ï 
Ñîëîì³ÿ’ ìàëè ñåðåäí³é (51–60 ìë) ð³âåíü 
ïîêàçíèêà; ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Ïàíÿí-
êà’, ‘Áîæåíà’, ‘Ì²Ï Çëàòà’, ‘Îêñàìèò ìèðî-
í³âñüêèé’ ³ ‘Äóáðàâêà’ – âèñîêèé (62–
71 ìë). Óì³ñò á³ëêà çà ñîðòàìè êîëèâàâñÿ 
â³ä 10,0 (‘Ì²Ï Ñâ³òëàíà’) äî 12,1% (‘Îêñà-
ìèò ìèðîí³âñüêèé’), ùî ñâ³ä÷èòü ïðî ð³çíó 
á³îëîã³÷íó îñîáëèâ³ñòü ñîðò³â. Âèä³ëåíî 
ñîðò ‘Îêñàìèò ìèðîí³âñüêèé’ (12,1%), ÿêèé 
äîñòîâ³ðíî ïåðåâàæàâ ñòàíäàðò çà öèì ïî-
êàçíèêîì. Ñîðòè ‘Ñ³ìêîäà ìèðîí³âñüêà’ 
(11,9%), ‘Ïàíÿíêà’ (11,7%) ³ ‘Ì²Ï Çëàòà’ 
(11,9%) ïåðåâèùóâàëè ñòàíäàðò ‘Åëåã³ÿ 
ìèðîí³âñüêà’ (11,5%) ó ìåæàõ íàéìåíøî¿ 
³ñòîòíî¿ ð³çíèö³ (Í²Ð

0,05
 = 0,5). Âàð³þâàííÿ 

ìàñîâî¿ ÷àñòêè ñèðî¿ êëåéêîâèíè ó öüîãî 
íàáîðó ñîðò³â ñòàíîâèëî â³ä 20,4 (‘Ì²Ï 
Ñâ³òëàíà’) äî 29,8% (‘Ñ³ìêîäà ìèðîí³â-
ñüêà’). Äîñòîâ³ðíî ïåðåâàæàëè ñîðò-ñòàíäàðò 
çà öèì ïîêàçíèêîì ‘Ñ³ìêîäà ìèðîí³âñüêà’ 
(29,8%), ‘Ïàíÿíêà’ (29,0%), ‘Áîæåíà’ 
(28,0%) ‘Îêñàìèò ìèðîí³âñüêèé’ (27,6%). 
Çà ³íäåêñîì äåôîðìàö³¿ êëåéêîâèíè (47–
73 îä. ïð.) á³ëüø³ñòü äîñë³äæóâàíèõ ñîðò³â 
ìàëè êëåéêîâèíó äîáðî¿ ÿêîñò³ (² ãðóïà), êð³ì 
ñîðòó ‘Ì²Ï Îëåêñàíäðà’ (37 îä. ïð. ÂÄÊ –             

²² ãðóïà), ÿêèé ìàâ çàäîâ³ëüíî ì³öíó êëåéêî-
âèíó. Ìàêñèìóìîì (77 îä. ïð.) ïîêàçíèêà â³ä-
çíà÷àâñÿ ñîðò ‘Ì²Ï Â³çåðóíîê’. 

Çà ãðóïîþ âèñîêèõ ô³çè÷íèõ ïîêàçíèê³â 
ÿêîñò³ çåðíà âèä³ëåíî ñîðòè ‘Ñ³ìêîäà ìèðî-
í³âñüêà’, ‘Ì²Ï Çëàòà’, ‘Áîæåíà’, ‘Ì²Ï Â³çå-
ðóíîê’, ‘Ì²Ï Îëåêñàíäðà’, à çà êîìïëåêñîì 
íàéâèùèõ ïîêàçíèê³â ÿêîñò³ áîðîøíà – ñîð-
òè ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Îêñàìèò ìèðî-
í³âñüêèé’, ‘Ïàíÿíêà’. Âèùåâêàçàí³ ñîðòè 
ìîæó áóòè âèêîðèñòàí³ ÿê äæåðåëà çà ô³-
çè÷íèìè ïîêàçíèêàìè ÿêîñò³ çåðíà òà áî-
ðîøíà. Òàêîæ âèîêðåìëåíî ñîðò ‘Ñ³ìêîäà 
ìèðîí³âñüêà’ ç ïîºäíàííÿì â îäíîìó ãåíîòè-
ï³ âèñîêèõ ô³çè÷íèõ ïîêàçíèê³â ÿêîñò³ çåð-
íà ³ áîðîøíà.

Óïðîäîâæ äîñë³äæåííÿ ñïîñòåð³ãàëè ð³ç-
íó ðåàêö³þ ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ íà 
óìîâè âèðîùóâàííÿ. Çîêðåìà, çã³äíî ç òà-
áëèöåþ 3, ñëàáêó (Cv < 5,4%) òà ïîì³ðíó 
(5,5 < Cv < 10,4%) âàð³àö³þ çà âðîæàéí³ñòþ 
â³äì³÷àëè ó ñîðò³â ‘Ñ³ìêîäà ìèðîí³âñüêà’ 
(2,8%), ‘Ì²Ï Çëàòà’ (3,8%), ‘Áîæåíà’(5,5%), 
‘Îêñàìèò ìèðîí³âñüêèé’(6,9%), ‘Ì²Ï Ñâ³ò-
ëàíà’(8,3%), ‘Ì²Ï Îëåêñàíäðà’(5,8%); çà 
ïîêàçíèêàìè ìàñè 1000 çåðåí – ‘Ñ³ìêîäà 
ìèðîí³âñüêà’, ‘Ì²Ï Â³çåðóíîê’; çà ñêëîïî-
ä³áí³ñòþ – ó á³ëüøîñò³ ñîðò³â, êð³ì ‘Åëåã³ÿ 
ìèðîí³âñüêà’, ‘Ñ³ìêîäà ìèðîí³âñüêà’ òà 
‘Ì²Ï Îëåêñàíäðà’; çà íàòóðîþ çåðíà òà âè-
õîäîì áîðîøíà – ó âñ³õ ñîðò³â; çà ìàñîâîþ 
÷àñòêîþ á³ëêà – ‘Îêñàìèò ìèðîí³âñüêèé’; çà 
ìàñîâîþ ÷àñòêîþ êëåéêîâèíè – ‘Äóáðàâêà’, 
‘Ì²Ï Îëåêñàíäðà’. Îòæå, âèùå âêàçàí³ ñîð-
òè íàéìåíøå ðåàãóâàëè íà óìîâè âèðîùó-
âàííÿ, ùî ñâ³ä÷èòü ïðî ¿õ ñòàá³ëüí³ñòü çà 
â³äïîâ³äíèìè ïîêàçíèêàìè.

Òàáëèöÿ 3
Êîåô³ö³ºíòè âàð³àö³¿ (%) äëÿ ñîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ çà âðîæàéí³ñòþ 

òà ïîêàçíèêàìè ÿêîñò³ (2017–2019 ðð.)
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‘Åëåã³ÿ ìèðîí³âñüêà’ 13,4 19,1 54,9 1,1 29,2 6,8 12,6 18,3 55,7
‘Ñ³ìêîäà ìèðîí³âñüêà’ 2,8 10,1 33,8 1,2 41,3 7,9 21,9 19,0 41,3
‘Ïàíÿíêà’ 18,0 17,8 2,8 3,7 34,2 4,1 17,5 16,5 27,4
‘Ì²Ï Çëàòà’ 3,8 11,1 0,6 0,5 22,9 3,4 12,7 18,4 22,5
‘Áîæåíà’ 5,5 10,7 1,6 1,9 23,2 2,4 14,0 18,1 24,8
‘Îêñàìèò ìèðîí³âñüêèé’ 6,9 15,4 0,6 2,3 18,6 2,6 10,4 10,7 31,2
‘Äóáðàâêà’ 24,5 12,1 2,2 3,3 19,0 1,1 15,2 6,6 45,0
‘Ì²Ï Ñâ³òëàíà’ 8,3 14,4 6,3 1,0 30,7 9,2 26,6 23,5 26,3
‘Ì²Ï Â³çåðóíîê’ 11,8 9,8 8,1 0,9 25,0 4,3 17,7 11,1 25,5
‘Ì²Ï Îëåêñàíäðà’ 5,8 12,2 18,5 4,1 28,4 3,7 15,2 9,5 26,8
‘Ì²Ï Ñîëîì³ÿ’ 17,8 17,0 2,1 3,1 26,5 4,6 21,2 17,8 25,6
‘Ì²Ï Äàíà’ 15,3 15,4 4,4 0,9 24,5 6,7 19,7 19,2 31,6
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Òàêîæ âèÿâëåíî ñîðòè ïøåíèö³ ì’ÿêî¿ 
ÿðî¿ ç âèñîêèìè êîåô³ö³ºíòàìè âàð³àö³¿ 
(20,5 < Cv < 50,4%) çà âðîæàéí³ñòþ – ñîðò 
‘Äóáðàâêà’; çà ñêëîïîä³áí³ñòþ çåðíà – ñîðòè 
‘Åëåã³ÿ ìèðîí³âñüêà’ òà ‘Ñ³ìêîäà ìèðîí³â-
ñüêà’; çà ïîêàçíèêîì ñåäèìåíòàö³¿ – á³ëü-
ø³ñòü ñîðò³â, êð³ì ‘Îêñàìèò ìèðîí³âñüêèé’ 
òà ‘Äóáðàâêà’; çà ìàñîâîþ ÷àñòêîþ á³ëêà – 
ñîðòè ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Ì²Ï Ñâ³òëà-

íà’, ‘Ì²Ï Ñîëîì³ÿ’; çà ìàñîâîþ ÷àñòêîþ 
êëåéêîâèíè – ñîðò ‘Ì²Ï Ñâ³òëàíà’; çà ³íäåê-
ñîì äåôîðìàö³¿ êëåéêîâèíè – óñ³ ñîðòè. 
Îòæå, äîñë³äæóâàí³ ñîðòè çà îêðåìèìè ïî-
êàçíèêàìè çíà÷íîþ ì³ðîþ çàëåæàëè â³ä 
óìîâ ñåðåäîâèùà.

Çà ðåçóëüòàòàìè äâîôàêòîðíîãî äèñïåð-
ñ³éíîãî àíàë³çó (òàáë. 4) âñòàíîâëåíî íàé-
á³ëüøó ÷àñòêó âïëèâó óìîâ ðîê³â âèðîùó-

âàííÿ, ïîð³âíÿíî ç ³íøèìè ÷èííèêàìè, íà 
ïîêàçíèê ìàñè 1000 çåðåí (83,7%), âèõ³ä 
áîðîøíà (52,6%), ïîêàçíèê ñåäèìåíòàö³¿ 
(66,7%), óì³ñò á³ëêà (76,7%), óì³ñò êëåéêî-
âèíè (42,6%), ³íäåêñ äåôîðìàö³¿ êëåéêîâè-
íè (46,0%). Âèÿâëåíî á³ëüøó ÷àñòêà âïëèâó 
âçàºìîä³¿ ÷èííèê³â ð³ê × ñîðò íà âðîæàé-
í³ñòü (52,3%), íàòóðó çåðíà (36,5%), ñêëî-
ïîä³áí³ñòü çåðíà (50,5%), ùî ñâ³ä÷èòü ïðî 
ð³çíó ðåàêö³þ ãåíîòèï³â íà êîíòðàñòí³ óìî-
âè âèðîùóâàííÿ. Ñêëàäîâà âïëèâó ñîðòó íà 
âðîæàéí³ñòü (34,9%) òà ïîêàçíèêè ÿêîñò³ 
(5,1–35,1%) ïøåíèö³ ì’ÿêî¿ ÿðî¿ áóëà äîñ-
òîâ³ðíîþ (ð ≤ 0,05), ïðè öüîìó íå ïåðåâè-
ùóâàëà ÷àñòêè âïëèâó ³íøèõ ÷èííèê³â. 

Âèñíîâêè
Âèÿâëåíî ñîðòè, ùî ïåðåâèùóâàëè ñòàí-

äàðò íà 30–40% çà âðîæàéí³ñòþ – ‘Áîæåíà’, 
‘Îêñàìèò ìèðîí³âñüêèé’, ‘Ì²Ï Ñâ³òëàíà’ ³ 
‘Äóáðàâêà’. Âèîêðåìëåíî ñîðòè ‘Ñ³ìêîäà 
ìèðîí³âñüêà’, ‘Ì²Ï Çëàòà’, ‘Áîæåíà’, ‘Ì²Ï 
Â³çåðóíîê’, ‘Ì²Ï Îëåêñàíäðà’ çà ïîºäíàí-
íÿì âèñîêèõ ô³çè÷íèõ ïîêàçíèê³â ÿêîñò³ 
çåðíà. Âèÿâëåíî ðÿä ñîðò³â ç êîìïëåêñîì 
íàéâèùèõ ïîêàçíèê³â ÿêîñò³ áîðîøíà – 
‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Îêñàìèò ìèðîí³â-
ñüêèé’, ‘Ïàíÿíêà’. Âèä³ëåí³ ñîðòè äîö³ëüíî 
âèêîðèñòîâóâàòè ÿê äæåðåëà ïåâíèõ îçíàê 
äëÿ ñòâîðåííÿ íîâèõ âðîæàéíèõ òà ÿê³ñíèõ 
ñîðò³â çà ð³çíèìè íàïðÿìàìè âèêîðèñòàííÿ.

Âèçíà÷åíî íàéñòàá³ëüí³ø³ ñîðòè çà âðî-
æàéí³ñòþ – ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Ì²Ï 

Òàáëèöÿ 4
×àñòêà âïëèâó (%) äîñë³äæóâàíèõ ÷èííèê³â íà âðîæàéí³ñòü 

òà ïîêàçíèêè ÿêîñò³ cîðò³â ïøåíèö³ ì’ÿêî¿ ÿðî¿ (2017–2019 ðð.)

Ïîêàçíèêè
Äæåðåëà âàð³àö³¿

Ð³ê Ñîðò Ð³ê × Ñîðò Íåâðàõîâàí³ ÷èííèêè
Óðîæàéí³ñòü 8,2 34,9 52,3 4,6
Ìàñó 1000 çåðåí 83,7 5,1 10,1 1,1
Íàòóðà çåðíà 27,2 35,1 36,5 1,2
Ñêëîïîä³áí³ñòü çåðíà 24,5 24,2 50,5 0,8
Âèõ³ä áîðîøíà 52,6 19,8 17,2 10,4
Ñåäèìåíòàö³¿ 66,7 18,2 13,6 1,5
Ìàñîâà ÷àñòêà á³ëêà 76,7 12,3 8,2 2,8
Ìàñîâà ÷àñòêà êëåéêîâèíè 42,6 33,4 23,1 0,9
ßê³ñòü êëåéêîâèíè (²ÄÊ) 46,0 29,2 24,2 0,6

Çëàòà’, ‘Áîæåíà’, ‘Îêñàìèò ìèðîí³âñüêèé’, 
‘Ì²Ï Ñâ³òëàíà’, ‘Ì²Ï Îëåêñàíäðà’; çà ìàñîþ 
1000 çåðåí – ‘Ñ³ìêîäà ìèðîí³âñüêà’, ‘Ì²Ï 
Â³çåðóíîê’; çà ñêëîïîä³áí³ñòþ – á³ëüø³ñòü 
ñîðò³â, êð³ì ‘Åëåã³ÿ ìèðîí³âñüêà’, ‘Ñ³ìêîäà 
ìèðîí³âñüêà’ òà ‘Ì²Ï Îëåêñàíäðà’; çà íàòó-
ðîþ çåðíà òà âèõîäîì áîðîøíà – âñ³ ñîðòè; 
çà ìàñîâîþ ÷àñòêîþ á³ëêà – ‘Îêñàìèò ìèðî-
í³âñüêèé’; çà ìàñîâîþ ÷àñòêîþ êëåéêîâèíè – 
‘Äóáðàâêà’, ‘Ì²Ï Îëåêñàíäðà’.

Óñòàíîâëåíî íàéá³ëüøó ÷àñòêó âïëèâó óìîâ 
ñåðåäîâèùà, ïîð³âíÿíî ç ³íøèìè ÷èííèêàìè, 
íà ìàñó 1000 çåðåí (83,7%), ïîêàçíèê ñåäè-
ìåíòàö³¿ (66,7%), âèõ³ä áîðîøíà (52,6%), 
óì³ñò á³ëêà (76,7%) ³ ñèðî¿ êëåéêîâèíè (42,6%) 
òà ³íäåêñ äåôîðìàö³¿ êëåéêîâèíè (46,0%); 
âçàº ìîä³¿ ÷èííèê³â ð³ê × ñîðò íà âðîæàé-
í³ñòü (52,3%), íàòóðó çåðíà (36,5%), ñêëî-
ïîä³áí³ñòü çåðíà (50,5%). Âèÿâëåíî äîñòî-
â³ðíèé âïëèâ ñîðòó íà âðîæàéí³ñòü (34,9%) 
òà âñ³ äîñë³äæóâàí³ ïîêàçíèêè ÿêîñò³ (5,1–
35,1%). 
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Purpose. To determine the dependence of yield and 
flour-milling properties of new spring bread wheat varie-
ties of Myronivka breeding on different growing season 
conditions. Methods. During 2017–2019, twelve spring 
bread wheat varieties were studied in the conditions of the 
V. M. Remeslo Myronivka Institute of Wheat of NAAS. Grain 
and flour qua lity indicators were determined according to 
conventional methods. Results. It was found that weather 
conditions in 2019 were more favorable for realizing the 
yield potential of spring wheat varieties, but they had a nega-
tive impact on quality indicators. By exceeding on 30–40% 
the standard ‘Elehiia myronivska’, the varieties – ‘Bozhena’ 
(4.23 t/ha), ‘Oksamyt myronivskyi’ (4.28 t/ha), ‘MIP Svit-
lana’ (4.31 t/ha), and ‘Dubravka’ (4.62 t/ha) were selected 
in terms of yield. The varieties ‘Simkoda myronivska’, ‘MIP 
Zlata’, ‘Bozhena’, ‘MIP Vizerunok’, and ‘MIP Oleksandra’ were 
singled out by the combination of high physical indicators 
of grain quality. The varieties ‘Simkoda myronivska’, ‘Oksamyt 
myronivskyi’, and ‘Panianka’ were distinguished by complex of 
the highest flour quality indicators. The varieties being the 
most stable in terms of individual characters were identified. 
These were ‘Simkoda myronivska’, ‘MIP Zlata’, ‘Bozhena’, ‘Oksa-
myt myronivskyi’, ‘MIP Svitlana’, and ‘MIP Oleksandra’ by yiel-
ding capacity. According to quality indicators, in particular, 
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by 1000 kernel weight, varieties ‘Simkoda myronivska’, ‘MIP 
Vizerunok’ were distinguished; high scores for grain vitre-
ousness were in most varieties, except for ‘Elehiia myroniv-
ska’, ‘Simkoda myronivska’, and ‘MIP Oleksandra’; according 
to test weight and flour yield, all varieties had high rates; 
according to the protein content, the variety ‘Oksamyt my-
ronivskyi’ was distinguished; varieties ‘Dubravka’ and ‘MIP 
Oleksandra’ by wet gluten content. The ANOVA established 
that the most dependence on weather conditions was re-
vealed for such parameters as 1000 kernel weight (part of 
influence 83.7%), protein content (76.7%), sedimentation 
value (66.7%), flour yield (52.6%), gluten deformation in-
dex (46.0%), and wet gluten content (42.6%); the most de-
pendence on the interaction of factors year × variety was 
revealed for yielding capacity (52.3%), the grain vitreous-
ness (50.5%), and the test weight (36.5%). A reliable effect 
of the factor variety on yield (34.9%) and all investigated 
quality indicators (5.1–35.1%) was revealed. Conclusions. 
It is expedient to use the varieties listed above as sources 
of certain traits for the creation of new high-yielding and 
high-quality varieties for different areas of use. 

Keywords: Triticum aestivum L.; weather conditions; physi-
cal indicators of grain quality; flour quality indicators; coef-
ficient of variation; ANOVA.
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Ðîñëèííèöòâî

Âñòóï
²íòðîäóêö³ÿ ïðîñà ïðóòîïîä³áíîãî (ñâ³ò÷-

ãðàñó), îñîáëèâîñò³ âèðîùóâàííÿ, çáèðàííÿ 
é çáåð³ãàííÿ á³îìàñè òà íàñ³ííÿ âèñâ³òëåíî ó 
÷èñëåííèõ ïóáë³êàö³ÿõ [1–4]. Ó äåÿêèõ íàó-
êîâèõ ïðàöÿõ àíàë³çóþòüñÿ âàð³àíòè äîïîñ³â-
íî¿ ï³äãîòîâêè íàñ³ííÿ äî ñ³âáè òà çàõîäè âè-
âåäåííÿ éîãî ç³ ñòàíó ñïîêîþ [5–8]. Ó çíà÷-
í³é ê³ëüêîñò³ ïóáë³êàö³é íàâîäÿòüñÿ ðåçóëü-
òàòè äîñë³äæåíü ùîäî îñîáëèâîñòåé ôîðìó-
âàííÿ âðîæàéíîñò³ á³îìàñè ö³º¿ êóëüòóðè 
çàëåæíî â³ä àãðîòåõí³÷íèõ çàõîä³â [9–12], 
ñîðòîâèõ îñîáëèâîñòåé [13–15] òà ´ðóíòîâî-
êë³ìàòè÷íèõ óìîâ âèðîùóâàííÿ [16–18].

Ïðîñî ïðóòîïîä³áíå – ðîñëèíà ç ðîäèíè 
òîíêîíîãîâèõ. Êóëüòóðà ìàº á³îåíåðãåòè÷-
íèé íàïðÿì âèêîðèñòàííÿ – äëÿ âèðîáíè-
öòâà òâåðäîãî òà ð³äêîãî á³îïàëèâà. P. vir ga-
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Ìåòà. Íà îñíîâ³ áàãàòîð³÷íèõ äîñë³äæåíü çà êîìïëåêñîì ãîñïîäàðñüêî-ö³ííèõ îçíàê âèîêðåìèòè ÿê âèõ³äíèé ìàòåð³àë 
äëÿ ñåëåêö³¿ çà ïðîäóêòèâí³ñòþ íàéë³ïø³ ñîðòè ïðîñà ïðóòîïîä³áíîãî (Panicum virgatum L.). Äî íèõ íàëåæàòü ñîðòè: 
‘Pathfinder’, ‘Carthage’, ‘Blackwell’, ‘Ìîðîçêî’, ‘Ëÿäîâñüêå’ ³ ‘Çîðÿíå’. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè ïðîòÿãîì 2017–
2021 ðð. íà áàç³ Ïîëòàâñüêîãî äåðæàâíîãî àãðàðíîãî óí³âåðñèòåòó. ¥ðóíòè äîñë³äíî¿ ä³ëÿíêè êîëåêö³¿ «Åíåðãåòè÷í³ 
êóëüòóðè» – ÷îðíîçåìè òèïîâ³, ç óì³ñòîì ãóìóñó íà ð³âí³ 3,4%. Ä³ëÿíêè çàêëàäàëè ç ðåíäîì³çîâàíèì ðîçì³ùåííÿì 
âàð³àíò³â â ÷îòèðèêðàòí³é ïîâòîðíîñò³ çã³äíî ç ìåòîäèêàìè äîñë³äíî¿ ñïðàâè â àãðîíîì³¿. Òàêîæ çàñòîñîâóâàëè 
çàòâåðäæåí³ íàóêîâî-ïðàêòè÷í³ é ìåòîäè÷í³ ðåêîìåíäàö³¿ äî âèðîùóâàííÿ åíåðãåòè÷íèõ êóëüòóð. Äëÿ ï³äòâåðäæåííÿ 
³ñòîòíî¿ â³äì³ííîñò³ ì³æ äîñë³äæóâàíèìè ñîðòàìè çàñòîñîâóâàëè äèñïåðñ³éíèé àíàë³ç ç âèêîðèñòàííÿì ïðîãðàì Excel 
òà Statistica. Ðåçóëüòàòè. Ïðîâåäåíî ãðóïóâàííÿ ñîðò³â ïðîñà ïðóòîïîä³áíîãî çà òðèâàë³ñòþ âåãåòàö³éíîãî ïåð³îäó 
íà: ðàííüî- (äî 160 ä³á), ñåðåäíüî- (161–171 äîáà) òà ï³çíüîñòèãë³ (ïîíàä 170 ä³á). Óñòàíîâëåíî êîìïëåêñíó ñò³éê³ñòü 
ñîðò³â ïðîñà ïðóòîïîä³áíîãî äî ïîñóõè, ìîðîç³â òà âèëÿãàííÿ ðîñëèí: ‘Cave-in-Rock’, ‘Çîðÿíå’, ‘Ìîðîçêî’ òà ‘Ëÿäîâñüêå’. 
Âèçíà÷åíî, ùî ãîñïîäàðñüêî-ö³íí³ îçíàêè á³ëüøîþ ì³ðîþ çàëåæàòü â³ä ñîðòîâèõ îñîáëèâîñòåé, àí³æ â³ä óìîâ âèðî-
ùóâàííÿ. Óðîæàéí³ñòü íàçåìíî¿ âåãåòàòèâíî¿ ìàñè çà ñóõèì çàëèøêîì äëÿ äîñë³äæóâàíèõ ñîðò³â âàð³þâàëà â³ä 12,1 
äî 15,6 ò/ãà. Âèñíîâêè. Íàéïðèñòîñîâàí³øèìè äî óìîâ âèðîùóâàííÿ âèÿâèëèñÿ ñîðòè ïðîñà ïðóòîïîä³áíîãî ‘Cave-in-
Rock’, ‘Çîðÿíå’, ‘Ìîðîçêî’ é ‘Ëÿäîâñüêå’. Íàéá³ëüøà âèñîòà ñòåáëîñòîþ â³äì³÷åíà äëÿ ñîðò³â: ‘Kanlow’ òà ‘Cave-in-Rock’, 
íàéíèæ÷èìè âèÿâèëèñÿ ðîñëèíè ñîðòó ‘Dacotah’. Çíà÷íó ê³ëüê³ñòü ñòåáåë òà âèñîêó âðîæàéí³ñòü á³îìàñè çäàòí³ çàáåçïå-
÷èòè ñîðòè ïðîñà ïðóòîïîä³áíîãî ‘Pathfinder’, ‘Blackwell’, ‘Shelter’, ‘Carthage’ ³ ‘Çîðÿíå’. Îñòàíí³, ðàçîì ç óêðà¿íñüêèì ñîð-
òîì ‘Çîðÿíå’, ðåêîìåíäîâàíî âèêîðèñòîâóâàòè ÿê âèõ³äíèé ìàòåð³àë äëÿ ñåëåêö³¿ êóëüòóðè çà ïðîäóêòèâí³ñòþ á³îìàñè.

Êëþ÷îâ³ ñëîâà: ïðîñî ïðóòîïîä³áíå (ñâ³ò÷ãðàñ); ñîðòîçðàçêè; á³îìåòðè÷í³ ïîêàçíèêè ðîñëèí; óðîæàéí³ñòü; ô³òî-
ìàñà; ñåëåêö³éíà ö³íí³ñòü.

Maksym Kulyk
https://orcid.org/0000-0003-0241-6408
Ilona Rozhko 
https://orcid.org/0000-0002-0646-4004

tum ðîçìíîæóºòüñÿ ÿê íàñ³ííÿì, òàê ³ ïîä³-
ëîì êîðåíåâèùà [19]. Óðîæàéí³ñòü á³îìàñè 
çàëåæèòü âiä ð³çíèõ ÷èííèê³â: ´ðóíòîâî-
êë³ìàòè÷íèõ óìîâ, àãðîòåõí³êè, ÷àñó çáè-
ðàííÿ òà ñîðòîâèõ îñîáëèâîñòåé êóëüòóðè 
[20–23]. 

Âàæëèâèì ÷èííèêîì çá³ëüøåííÿ ïðîäóê-
òèâíîñò³ àãðîô³òîöåíîç³â åíåðãîêóëüòóð º 
äîá³ð ñîðò³â, ùî ôîðìóþòü âèñîêó âðîæàé-
í³ñòü á³îìàñè. Ñîðòè ïðîñà ïðóòîïîä³áíîãî 
âèñî÷èííîãî åêîòèïó ïîð³âíÿíî ç íèçîâèí-
íèìè á³ëüø óðîæàéí³ â ïîñóøëèâèõ óìîâàõ. 
Öå òàêîæ ïîâ’ÿçóþòü ³ç îñîáëèâîñòÿìè ñîð-
òó, á³îëîã³÷íèìè îñîáëèâîñòÿìè êóëüòóðè òà 
ìîðôîëîã³ºþ ðîñëèííîãî öåíîçó [24, 25]. 

ßê çàçíà÷àþòü óêðà¿íñüê³ â÷åí³ [26], âè-
á³ð ñîðòó ïðîñà ïðóòîïîä³áíîãî äëÿ âèðîùó-
âàííÿ ìàº âàæëèâå çíà÷åííÿ äëÿ ðîñòó é 
ðîçâèòêó ðîñëèí ïåâíî¿ ì³ñöåâîñò³, ¿õ ñò³é-
êîñò³ äî íåñïðèÿòëèâèõ ÷èííèê³â òà ñòàá³ëü-
íîãî îòðèìàííÿ á³îìàñè.

Óêðà¿íñüêèé ó÷åíèé Ñ. Ä. Îðëîâ [27], çà 
ðåçóëüòàòàìè êîìïëåêñíî¿ îö³íêè á³îëîã³÷-
íèõ îçíàê ïîòîìñòâà ðîñëèí ïðîñà ïðóòîïî-
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ä³áíîãî, âèîêðåìèâ ñåëåêö³éí³ çðàçêè çà 
âðîæàéí³ñòþ ñóõî¿ ìàñè: 737-10 (P. v. L.) 
‘Cave-in-Rock’ / 377-10 (P. v. L.) ‘Alamo’, 
398-10 (P. v. L.) ‘Sunburst’ / 737-10 / 
(P. v. L.) ‘Cave-in-Rock’, 1025-10 (P. v. L.) 
‘Forestburg’ / 737-10 (P. v. L.) ‘Cave-in-
Rock’, ÿê³ ðåêîìåíäîâàíî äëÿ ñòâîðåííÿ â³ò-
÷èçíÿíèõ ñîðò³â.

Çã³äíî ç äàíèìè äîñë³äæåíü Ä. Á. Ðàõìå-
òîâà ç³ ñï³âàòîðàìè [28], çà ³íòðîäóêö³¿ ñîð-
ò³â ïðîñà ïðóòîïîä³áíîãî îñîáëèâó óâàãó 
íåîáõ³äíî çâåðòàòè íà ìîðôîìåòðè÷í³ ïàðà-
ìåòðè ðîñëèí, ÿê ðåçóëüòàò ¿õ àäàïòàö³¿ äî 
íîâèõ óìîâ âèðîùóâàííÿ, ç óðàõóâàííÿì 
ãîñïîäàðñüêî-ö³ííèõ îçíàê [28].

Âèâ÷àþ÷è àäàïòèâí³ îñîáëèâîñò³ ñîðò³â 
ïðîñà ïðóòîïîä³áíîãî, Wullschleger ç³ ñï³â-
àâòîðàìè âèçíà÷èëè, ùî ³íòåíñèâí³ñòü ïðî-
öåñó ôîòîñèíòåçó â ëèñòêàõ, âèçíà÷åíà ó 
âåðåñí³, áóëà âèùîþ â ãåêñàïëî¿ä³â ïîð³âíÿ-
íî ç òåòðàïëî¿äíèìè ïîïóëÿö³ÿìè êóëüòó-
ðè [29].

Ó äîñë³äæåííÿõ Alexopoulou et al. [30], 
óñ³ ñîðòè ñôîðìóâàëè íàéá³ëüøó âðîæàé-
í³ñòü íà òðåò³é ñåçîí âåãåòàö³¿: 17,9 ò/ãà â 
óìîâàõ Ãðåö³¿ òà 12,3 ò/ãà â ²òàë³¿. Íèçîâèí-
í³ ñîðòè ïðîñà ïðóòîïîä³áíîãî (‘Cathage’, 
‘Kanlow’, ‘SL 93-2’ ³ ‘SL 93-3’) âèÿâèëèñÿ 
ïðîäóêòèâí³øèìè ïîð³âíÿíî ç âèñî÷èííè-
ìè, ÿê óñåðåäíåíî çà ä³ëÿíêàìè, òàê ³ çà 
ðîêàìè äîñë³äæåíü.

Á³îìàñó ïðîñà ïðóòîïîä³áíîãî âèêîðèñòî-
âóþòü ó ð³çíèõ ãàëóçÿõ: äëÿ îòðèìàííÿ äå-
øåâî¿ åíåðã³¿, â áóä³âíèöòâ³, â ïàïåðîâ³é 
ïðîìèñëîâîñò³, ó òâàðèííèöòâ³ òà ïòàõ³âíèö-
òâ³ [31–34].

Òîìó, çâàæàþ÷è íà êîìïëåêñíå âèêîðèñ-
òàííÿ ö³º¿ êóëüòóðè, ïîñòàº ïîòðåáà äîñë³-
äèòè îñîáëèâîñò³ ôîðìóâàííÿ âðîæàéíîñò³ 
á³îìàñè ñîðò³â ïðîñà ïðóòîïîä³áíîãî, ùî â 
ïåðñïåêòèâ³ äàñòü çìîãó îòðèìóâàòè çíà÷-
íèé ¿¿ îáñÿã. À äîá³ð íîâèõ ñîðòîçðàçê³â çà 
ñò³éê³ñòþ äî àá³îòè÷íèõ ÷èííèê³â òà ïðî-
äóêòèâí³ñòþ á³îìàñè äàñòü ìîæëèâ³ñòü âè-
êîðèñòàòè éîãî ÿê âèõ³äíèé ìàòåð³àë äëÿ 
ñåëåêö³¿.

Ìåòà äîñë³äæåíü – âèâ÷èòè âèõ³äíèé ìà-
òåð³àë ïðîñà ïðóòîïîä³áíîãî äëÿ ñåëåêö³¿ çà 
ñò³éê³ñòþ äî àá³îòè÷íèõ ÷èííèê³â òà ïðî-
äóêòèâí³ñòþ á³îìàñè â óìîâàõ Ë³ñîñòåïó 
Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ³ç ñîðòàìè ïðîñà ïðóòîïîä³á-

íîãî ïðîâîäèëè ïðîòÿãîì 2017–2021 ðð. íà 
áàç³ Ïîëòàâñüêîãî äåðæàâíîãî àãðàðíîãî 
óí³âåðñèòåòó, ùî çíàõîäèòüñÿ ó öåíòðàëüí³é 
÷àñòèí³ Ë³ñîñòåïó.

Íàéá³ëüøà ê³ëüê³ñòü îïàä³â çà äåêàäó – 
78,8 ìì – áóëà ó 2018 ð. (òðåòÿ äåêàäà ëèï-
íÿ), ó 2017-ìó – 45,5 ìì (ïåðøà äåêàäà ñ³÷-
íÿ), ó 2019-ìó – 41,4 ìì (ïåðøà äåêàäà æîâò-
íÿ), òà ó 2020 ð. – 49,8 ìì (ïåðøà äåêàäà ÷åðâ-
íÿ). Çà ïåð³îä ïðîâåäåííÿ åêñïåðèìåíòó ñïî-
ñòåð³ãàëèñÿ ïåð³îäè áåç îïàä³â 19 ðàç³â (10,6% 
÷àñó): ïî òðè äåêàäè áåç îïàä³â çà ð³ê áóëî  
ó 2019–2021 ðð., ÷îòèðè äåêàäè – ó 2018 ð.
òà ø³ñòü äåêàä áåç îïàä³â áóëî ó 2017 ð. 
Áëèçüê³ äî îïòèìàëüíîãî çíà÷åííÿ ïîãîäí³ 
óìîâè çà ã³äðîòåðì³÷íèì êîåô³ö³ºíòîì (ÃÒÊ) 
áóëè ó 2020 òà ó 2018 ðð. (ÃÒÊ áëèçüêèé äî 1). 
Îòæå, ñåðåäíüîäîáîâà òåìïåðàòóðà ïîâ³òðÿ òà 
ê³ëüê³ñòü îïàä³â ïðîòÿãîì ðîêó º äóæå íåð³â-
íîì³ðíèì òà ìàëîïîâòîðþâàíèìè ç ðîêó â 
ð³ê. Öå äàëî çìîãó îö³íèòè ðåàêö³þ ñîðò³â 
ïðîñà ïðóòîïîä³áíîãî íà ïîãîäí³ óìîâè ïðî-
òÿãîì äîñë³äæóâàíîãî áàãàòîð³÷íîãî ïåð³îäó. 

Ä³ëÿíêè çàêëàäàëè íà ÷îðíîçåìàõ òèïî-
âèõ, ç óì³ñòîì ãóìóñó íà ð³âí³ 3,4%. Åêñïå-
ðèìåíò ìàâ ðåíäîì³çîâàíå ðîçì³ùåííÿ âàð³-
àíò³â ó ÷îòèðèêðàòí³é ïîâòîðíîñò³ çã³äíî ç 
ìåòîäèêîþ äîñë³äíî¿ ñïðàâè â àãðîíîì³¿ [35]. 
Òàêîæ çàñòîñîâóâàëè çàòâåðäæåí³ íàóêîâî-
ïðàêòè÷í³ é ìåòîäè÷í³ ðåêîìåíäàö³¿ òà ìåòî-
äèêè [36–38]. Îáë³êîâà ïëîùà ä³ëÿíêè ñòà-
íîâèëà 5 ì2. Àãðîòåõí³êà â äîñë³ä³ – çàãàëü-
íîïðèéíÿòà, â³äïîâ³äíî äî íàóêîâî-ïðàêòè÷-
íèõ ðåêîìåíäàö³é. Óïðîäîâæ âåãåòàö³¿ êóëü-
òóðè ïðîâîäèëè ïðîïîëþâàííÿ áóð’ÿí³â; 
ùîðîêó âåñíîþ, íà ïî÷àòêó â³äíîâëåííÿ âå-
ãåòàö³¿ ðîñëèí, ïîñ³âè ï³äæèâëþâàëè àì³à÷-
íî¿ ñåë³òðîþ äîçîþ N

60
 [39, 40]. Ñ³ÿëè êóëü-

òóðó âåñíîþ â îïòèìàëüí³ ñòðîêè çà òåìïåðà-
òóðè ´ðóíòó 10 °Ñ ç øèðèíîþ ì³æðÿääÿ 
45 ñì. Íîðìó âèñ³âó íàñ³ííÿ âñòàíîâëþâàëè 
ç óðàõóâàííÿ ïîñ³âíî¿ ïðèäàòíîñò³ íàñ³ííº-
âîãî ìàòåð³àëó òà ðåêîìåíäîâàíî¿ íîðìè âè-
ñ³âó 5 êã/ãà (300 øò./ì2) [41, 42]. Îáñÿã âè-
á³ðêè äëÿ âèçíà÷åííÿ ê³ëüê³ñíèõ ïîêàçíèê³â 
ðîñëèí ñòàíîâèâ 50 ðîñëèí ç êîæíîãî âàð³-
àíòó â ðîçð³ç³ ïîâòîðåíü. Ãóñòîòó (ê³ëüê³ñòü 
ñòåáåë) òà âèñîòó ñòåáëîñòîþ ðîñëèí âèçíà÷à-
ëè íà çàêð³ïëåíèõ ä³ëÿíêàõ ïëîùåþ 1,0 ì2 
ó ÷îòèðüîõ ì³ñöÿõ ïî ä³àãîíàë³ êîæíî¿ ä³-
ëÿíêè äîñë³äó. 

Ñò³éê³ñòü ðîñëèí ïðîñà ïðóòîïîä³áíîãî äî 
ïîñóõè, ìîðîçîñò³éê³ñòü òà ñò³éê³ñòü äî âè-
ëÿãàííÿ âèçíà÷àëè çà ï’ÿòèáàëîâîþ øêà-
ëîþ, äå: îäèí áàë õàðàêòåðèçóâàâ íèçüêó 
ñò³éê³ñòü, ï’ÿòü – âèñîêó [43].

Õàðàêòåðèñòèêó äîñë³äæóâàíèõ ñîðò³â 
ïðîñà ïðóòîïîä³áíîãî íàâåäåíî â òàáëèö³ 1.

Ñîðòè ïðîñà ïðóòîïîä³áíîãî ï³äòðèìóâàëè-
ñÿ îðèã³íàòîðàìè íà áàç³ äîñë³äíèõ ñòàíö³é 
ÑØÀ àáî Óêðà¿íè çàëåæíî â³ä ì³ñöÿ ñòâîðåí-
íÿ òà äîñë³äæåííÿ. Íàñ³ííÿ ñîðò³â êóëüòóðè 
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àìåðèêàíñüêî¿ ñåëåêö³¿ íàäàíî íà îñíîâ³ äî-
ãîâîðó ñï³âïðàö³ çà âèêîíàííÿ Ì³æíàðîäíî-
ãî íàóêîâîãî ïðîºêòó Êîðîë³âñòâà Í³äåðëàí-
ä³â «Pellets for power: Sustainable biomass 
import from Ukraine» (2010–2013 ðð.), ñàéò: 
https://subsites.wur.nl/en/show/Pellets-for-
Power.htm. 

Çã³äíî ç íàÿâíèì íà ñüîãîäí³ ïîä³ëîì çà 
ìîðôîëîã³÷íèìè îçíàêàìè òà á³îëîã³÷íèìè 
îñîáëèâîñòÿìè ðîñëèí, ñîðòè ïðîñà ïðóòîïî-
ä³áíîãî ðîçïîä³ëÿþòü çà åêîëîãî-ãåîãðàô³÷-
íèì ï³äõîäîì íà âèñî÷èíí³ òà íèçîâèíí³. 
Çã³äíî ç öèì ðîçïîä³ëîì, ñåðåä äîñë³äæóâà-
íîãî ñîðòèìåíòó äî âèñî÷èííîãî åêîòèïó íà-
ëåæàòü ‘Carthage’, ‘Shelter’, ‘Forestburg’, 
‘Sunburst’, ‘Dacotah’, ‘Cave-in-Rock’, ‘Ne-
braska’, ‘Blackwell’, ‘Pathfinder’, ‘Ìîðîçêî’, 
‘Ëÿäîâñüêå’ òà ‘Çîðÿíå’, äî íèçîâèííîãî – 
‘Kanlow’ ³ ‘Alamo’. Óñòàíîâëåíî, ùî íèçî-
âèíí³ åêîòèïè ìåíø âîëîãîñò³éê³ òà ôîðìó-
þòü âèñîê³, òîâñò³ é ãðóá³ ñòåáëà, ÿê³ ðîñòóòü 

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ñîðò³â ïðîñà ïðóòîïîä³áíîãî [44–48]

Íàçâà
Îðèã³íàòîð Ïîõîäæåííÿ* Ïëî¿äí³ñòü Ð³ê 

ðåºñòðàö³¿óêðà¿íñüêà ëàòèíñüêà
‘Êàðòðàäæ’ ‘Carthage’ Íüþ-Äæåðñ³, Öåíòð ðîñëèííèõ ìàòåð³àë³â USA 8n 2006

‘Áëåêâåëë’ ‘Blackwell’
Öåíòð ðîñëèííèõ ìàòåð³àë³â, Ñëóæáà îõîðîíè 
´ðóíò³â, Ìàíõåòòåí, Êàíçàñ; Êàíçàñüêà ñ³ëüñüêî-
ãîñïîäàðñüêà äîñë³äíà ñòàíö³ÿ

USA 8n 1944

‘Ïàòô³íäåð’ ‘Pathfinder’ Íåáðàñüêà ñ³ëüñüêîãîñïîäàðñüêà äîñë³äíà ñòàíö³ÿ USA 8n 1967

‘Øåëòåð’ ‘Shelter’

Ñëóæáà îõîðîíè ´ðóíò³â; Êîðíåëüñüêèé óí³âåð-
ñèòåò; Â³ää³ë îõîðîíè íàâêîëèøíüîãî ñåðåäî-
âèùà ðèá òà äèêî¿ ïðèðîäè Íüþ-Éîðêà ó Ïåí-
ñèëüâàí³¿

USA 8n 1986

‘Êåéâ-³í-ðîê’ ‘Cave-in-Rock’
Öåíòð ðîñëèííèõ ìàòåð³àë³â, Ñëóæáà îõîðîíè 
´ðóíò³â, Ì³ññóð³, Ì³ññóð³éñüêà ñ³ëüñüêîãîñïîäàð-
ñüêà äîñë³äíà ñòàíö³ÿ

USA 8n 1973

‘Ôîðåñòáóðã’ ‘Forestburg’
Öåíòð ðîñëèííèõ ìàòåð³àë³â, Ñëóæáà îõîðîíè 
´ðóíò³â, Á³ñìàðê, Äàêîòà, øòàò Ì³ííåñîòà, ñ³ëü-
ñüêîãîñïîäàðñüêà äîñë³äíà ñòàíö³ÿ

USA 4n 1987

‘Ñàíáóðñò’ ‘Sunburst’ Ï³âäåííà Äàêîòà, Ñ³ëüñüêîãîñïîäàðñüêà äîñë³äíà 
ñòàíö³ÿ USA 8n 1983

‘Äàêîòà’ ‘Dacotah’
Öåíòð ðîñëèííèõ ìàòåð³àë³â, Ñëóæáà îõîðîíè 
´ðóíò³â, Á³ñìàðê, Äàêîòà òà Ì³ííåñîòà, ñ³ëüñüêî-
ãîñïîäàðñüê³ äîñë³äí³ ñòàíö³¿

USA 4n 1989

‘Íåáðàñêà’ ‘Nebraska’
Íåáðàñüêà ñ³ëüñüêîãîñïîäàðñüêà äîñë³äíà 
ñòàíö³ÿ; Â³ää³ë ðîçïë³äíèê³â, Ñëóæáà îõîðîíè 
´ðóíò³â

USA 4n 1949

‘Êàíëîó’ ‘Kanlow’ Êàíçàñüêà ñ³ëüñüêîãîñïîäàðñüêà äîñë³äíà ñòàí-
ö³ÿ; Â³ää³ë íàóêè ïðî ðîñëèíè USA 4n 1963

‘Àëàìî’ ‘Alamo’
Öåíòð ðîñëèííèõ ìàòåð³àë³â, Ñëóæáà îõîðîíè 
´ðóíò³â, Íîêñ-Ñ³ò ³, Òåõàñ; Òåõàñüêà ñ³ëüñüêîãîñïî-
äàðñüêà äîñë³äíà ñòàíö³ÿ

USA 4n 1978

‘Ìîðîçêî’ ‘Morozko’ ²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿ-
ê³â Íàö³îíàëüíî¿ àêàäåì³¿ àãðàðíèõ íàóê Óêðà¿íè UA 4n 2015

‘Ëÿäîâñüêå’ ‘Lydivske’ ²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿ-
ê³â Íàö³îíàëüíî¿ àêàäåì³¿ àãðàðíèõ íàóê Óêðà¿íè UA 4n 2018

‘Çîðÿíå’ ‘Zoriane’ Íàö³îíàëüíèé áîòàí³÷íèé ñàä ³ìåí³ Ì. Ì. Ãðèøêà 
Íàö³îíàëüíî¿ àêàäåì³¿ íàóê Óêðà¿íè UA 2n 2015

Ïðèì³òêà. USA – ÑØÀ, UA – Óêðà¿íà. 

êóùàìè. Ðîñëèíè âèñî÷èííîãî åêîòèïó 
àäàïòîâàí³ø³ äî ñóõîãî êë³ìàòó, ìàþòü òîí-
ø³, í³æ íèçîâèíí³ ñòåáëà òà á³ëüøó ¿õ ê³ëü-
ê³ñòü ó êóù³ [25, 46].

Ðåçóëüòàòè äîñë³äæåíü àíàë³çóâàëè çà äî-
ïîìîãîþ äèñïåðñ³éíîãî àíàë³çó (ANOVA) ó 
ïðîãðàì³ Statistica äëÿ âèçíà÷åííÿ ³ñòîòíèõ 
â³äì³ííîñòåé ì³æ âàð³àíòàìè äîñë³äó çà ð³â-
íÿ çíà÷óùîñò³ (p) < 0,05.

Ðåçóëüòàòè äîñë³äæåíü 
Îñíîâíèìè åëåìåíòàìè ñòðóêòóðè âðî-

æàþ ïðîñà ïðóòîïîä³áíîãî º ãóñòîòà òà âèñî-
òà ñòåáëîñòîþ. Íà ö³ ïîêàçíèêè âïëèâàþòü 
ÿê ïîãîäí³ óìîâè ðîê³â äîñë³äæåííÿ, òàê ³ 
ñîðòîâ³ âëàñòèâîñò³ [28]. Óñòàíîâëåíî, ùî 
ñåðåä äîñë³äæóâàíèõ â åêñïåðèìåíò³ ñîðò³â 
íàéâèùèìè áóëè ðîñëèíè ‘Kanlow’ òà ‘Cave-
in-Rock’ (íà ð³âí³, àáî ïîíàä 180,0 ñì), íàé-
íèæ÷èìè – ‘Dacotah’ (ìåíøå í³æ 160,0 ñì). 
Íàéá³ëüøó ê³ëüê³ñòü ñòåáåë íà îäèíèöþ 
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ïëîù³ â³äçíà÷åíî â ‘Cave-in-Rock’, ‘Path-
finder’, ‘Blackwell’, ‘Shelter’, ‘Carthage’ ³ 
‘Çîðÿíå’ (ïîíàä 510,0 øò./ì2).

Ï³ä ÷àñ ñïîñòåðåæåíü çà ðîñëèíàìè ïðî-
ñà ïðóòîïîä³áíîãî âèçíà÷àëè äàòè íàñòàí-

íÿ òà òðèâàë³ñòü ôåíîëîã³÷íèõ ôàç ðîñòó é 
ðîçâèòêó ðîñëèí, à òàêîæ ïðîâåëè ãðóïó-
âàííÿ ñîðò³â çà òðèâàë³ñòþ âåãåòàö³éíîãî 
ïåð³îäó: ðàííüî-, ñåðåäíüî- òà ï³çíüîñòèãë³ 
(òàáë. 2).

Òàáëèöÿ 2
Ãðóïóâàííÿ ñîðò³â ïðîñà ïðóòîïîä³áíîãî çà òðèâàë³ñòþ âåãåòàö³éíîãî ïåð³îäó 

(2017–2021 ðð.)

Ãðóïà ñòèãëîñò³ Ñîðò*
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Ðàííüîñòèãë³ (äî 160 ä³á) + + +
Ñåðåäíüîñòèãë³ (161–170 ä³á) + + + + + +
Ï³çíüîñòèãë³ (ïîíàä 170 ä³á) + + + + +

*1 – ‘Dacotah’, 2 – ‘Nebraska’, 3 – ‘Forestburg’, 4 – ‘Sunburst’, 5 – ‘Shelter’, 6 – ‘Cave-in-Rock’, 7 – 
‘Ìîðîçêî’, 8 – ‘Ëÿäîâñüêå’, 9 – ‘Çîðÿíå’, 10 – ‘Carthage’, 11 – ‘Kanlow’, 12 – ‘Alamo’, 13 – ‘Blackwell’, 
14 – ‘Pathfinder’.

Ç ïåðåë³÷åíîãî ñîðòèìåíòó ïðîñà ïðóòîïî-
ä³áíîãî äî ðàííüîñòèãëèõ â³äíåñëè ñîðòè 
‘Dacotah’, ‘Nebraska’, ‘Forestburg’, äî ñåðåä-
íüîñòèãëèõ – ‘Sunburst’, ‘Shelter’, ‘Cave-in-
Rock’, ‘Ìîðîçêî’, ‘Ëÿäîâñüêå’, ‘Çîðÿíå’, à 
äî ï³çíüîñòèãëèõ – ‘Carthage’, ‘Kanlow’, 
‘Alamo’, ‘Blackwell’ ³ ‘Pathfinder’.

Âèçíà÷åíî, ùî â³äíîâëåííÿ âåñíÿíî¿ âåãå-
òàö³¿ ó á³ëüøîñò³ ñîðò³â ïðîñà ïðóòîïîä³áíî-
ãî ðîçïî÷èíàºòüñÿ îäíî÷àñíî – ó ²²–²²² äåêà-
ä³ êâ³òíÿ (îêð³ì ï³çíüîñòèãëî¿ ãðóïè), à ôàçà 
êóù³ííÿ ïðèïàäàº íà ²²² äåêàäó êâ³òíÿ, âè-
õ³ä ó òðóáêó ñïîñòåð³ãàëè ó ²² äåêàä³ òðàâíÿ. 
Ôàçó âèêèäàííÿ âîëîò³ äëÿ ñîðò³â ‘Dacotah’, 
‘Nebraska’ â³äì³÷åíî ó ²²² äåêàä³ òðàâíÿ, äëÿ 
‘Blackwell’, ‘Pathfinder’, ‘Cave-in-Rock’, 
‘Ne bras ka’ – ó ²²² äåêàä³ ÷åðâíÿ, äëÿ ‘Shelter’, 
‘Forestburg’, ‘Sunburst’ – ó ² äåêàä³ ëèïíÿ, 
äëÿ ‘Alamo’ òà ‘Kanlow’ – ó ²²–²²² äåêàä³ 
ëèïíÿ. Ðàíí³ ñîðòè ðîçïî÷èíàþòü öâ³ò³ííÿ 

ó ²–²² äåêàä³ ëèïíÿ, ñåðåäíüîñòèãë³ – ó ²²–²²² 
äåêàä³ ëèïíÿ, à ï³çíüîñòèãë³ – ó ²²² äåêàä³ 
ëèïíÿ. 

Äîñòèãàííÿ íàñ³ííÿ ó ñîðò³â ‘Blackwell’, 
‘Pathfinder’, ‘Dacotah’ ïðèïàäàº íà ²²² äåêà-
äó ñåðïíÿ, ó ‘Forestburg’, ‘Sunburst’ – íà ²²² 
äåêàäó âåðåñíÿ, ó ‘Nebraska’ – íà ² äåêàäó 
âåðåñíÿ, ó ‘Shelter’, ‘Cave-in-Rock’, ‘Alamo’, 
‘Carthage’ – íà ² äåêàäó æîâòíÿ, ñîðòó 
‘Kanlow’ – íà ²–²² äåêàäó ëèñòîïàäà.

Ó ñåðåäíüîìó çà ðîêè äîñë³äæåííÿ âèçíà-
÷åíî, ùî òðèâàë³ñòü âåãåòàö³éíîãî ïåð³îäó â 
ñîðò³â ‘Sunburst’, ‘Dacotah’, ‘Nebraska’ ñòà-
íîâèòü ïðèáëèçíî 140 ä³á, ó ‘Cave-in-Rock’, 
‘Car t hage’, ‘Forestburg’, ‘Shelter’, ‘Çîðÿíå’, 
‘Ìîðîçêî’ òà ‘Ëÿäîâñüêå’ – 160, ó ‘Kanlow’, 
‘Ala mo’, ‘Blackwell’ ³ ‘Pathfinder’ – 180 ä³á 
(ðèñ. 1). 

Óïðîäîâæ ðîê³â äîñë³äæåíü òðèâàë³ñòü âå-
ãåòàö³éíîãî ïåð³îäó ïðîñà ïðóòîïîä³áíîãî 

Ðèñ. 1. Òðèâàë³ñòü âåãåòàö³éíîãî ïåð³îäó ñîðò³â ïðîñà ïðóòîïîä³áíîãî (2017–2021 ðð.)
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áóëà ð³çíîþ çàëåæíî â³ä êë³ìàòè÷íèõ óìîâ 
ó âñ³õ ãðóïàõ ñòèãëîñò³. 

Ó ñîðò³â ðàííüîñòèãëî¿ ãðóïè âåãåòàö³é-
íèé ïåð³îä òðèâàâ â³ä 135 äî 145 ä³á (ó ñå-
ðåäíüîìó 140 ä³á), ñåðåäíüî¿ – â³ä 157 äî 
163 ä³á (ó ñåðåäíüîìó 160 ä³á) ³ ï³çíüîñòèã-
ëî¿ – 178–182 äîáè (ó ñåðåäíüîìó 180 ä³á). 
Óñòàíîâëåíî, ùî çà ðîêè äîñë³äæåíü âåãåòà-
ö³éíèé ïåð³îä ï³çíüîñòèãëèõ ñîðò³â áóâ íà 
19–21 äîáó äîâøèì ïîð³âíÿíî ³ç ñåðåäíüî-
ñòèãëèìè, ³ íà 37–43 ä³á – ïîð³âíÿíî ç ðàí-
íüîñòèãëèìè ñîðòàìè. Ðåçóëüòàòè íàøèõ 
äîñë³äæåíü ùîäî ðîçïîä³ëó ñîðò³â ïðîñà 

ïðóòîïîä³áíîãî íà ãðóïè ñòèãëîñò³ çà òðèâà-
ë³ñòþ âåãåòàö³éíîãî ïåð³îäó ö³ëêîì çá³ãà-
þòüñÿ ç äàíèìè ³íøèõ àâòîð³â [49].

Äî àäàïòèâíèõ îñîáëèâîñòåé ïðîñà ïðóòîïî-
ä³áíîãî íàëåæàòü òàê³ ïîêàçíèêè, ÿê ïîñóõî- 
òà ìîðîçîñò³éê³ñòü ³ ñò³éê³ñòü äî âèëÿãàííÿ.

Ç óñ³õ äîñë³äæóâàíèõ ñîðò³â çà àäàïòèâíè-
ìè âëàñòèâîñòÿìè âèîêðåìëåíî ‘Cave-in-
Rock’, ‘Ìîðîçêî’, ‘Ëÿäîâñüêå’ é ‘Çîðÿíå’, 
ÿê³ ïðîòÿãîì ðîê³â äîñë³äæåííÿ çà ïîêàçíè-
êàìè ïîñóõî- òà ìîðîçîñò³éêîñò³, à òàêîæ 
ñò³éê³ñòþ äî âèëÿãàííÿ ìàëè íàéâèù³ áàëè 
(òàáë. 3, ðèñ. 2–5).

Òàáëèöÿ 3
Àäàïòèâí³ âëàñòèâîñò³ ñîðò³â ïðîñà ïðóòîïîä³áíîãî (2017–2021 ðð.)

Ñîðò Ïîñóõîñò³éê³ñòü, áàë Ìîðîçîñò³éê³ñòü, áàë Ñò³éê³ñòü äî âèëÿãàííÿ, áàë Çàãàëüíà ñò³éê³ñòü, áàë
‘Carthage’ 4,9 3,6 4,6 4,4
‘Blackwell’ 3,9 4,5 2,8 3,7
‘Pathfinder’ 3,8 4,5 2,9 3,7
‘Shelter’ 4,5 4,5 3,5 4,2
‘Cave-in-Rock’ 4,7 4,9 4,6 4,7
‘Forestburg’ 4,7 3,9 4,8 4,5
‘Sunburst’ 3,5 3,0 3,8 3,4
‘Dacotah’ 3,8 2,5 3,9 3,4
‘Nebraska’ 2,0 2,7 3,6 2,8
‘Kanlow’ 1,0 1,7 2,8 1,8
‘Alamo’ 1,0 2,0 2,9 2,0
‘Ìîðîçêî’ 4,8 5,0 4,7 4,8
‘Çîðÿíå’ 5,0 5,0 4,9 5,0
‘Ëÿäîâñüêå’ 4,7 4,9 4,7 4,8

Óïðîäîâæ ðîê³â äîñë³äæåíü óñ³ ñîðòè 
ïðîñà ïðóòîïîä³áíîãî õàðàêòåðèçóâàëèñÿ 
âèñîêîþ ïî ñóõîñò³éê³ñòþ – 3,5 áàëà ³ á³ëü-
øå (îêð³ì ñîðò³â ‘Alamo’, ‘Nebraska’, 
‘Kanlow’, äëÿ ÿêèõ öåé ïîêàçíèê áóâ íà 

ð³âí³ 2 ³ ìåíøå áàë³â), ìàëè âèñîêó é ñå-
ðåäíþ ñò³éê³ñòü äî âèëÿãàííÿ – â³ä 3,5 äî 
4,9 áàëà, îêð³ì ñîðò³â ‘Blackwell’, ‘Path-
finder’, ‘Kanlow’, ‘Alamo’ – íà ð³âí³                        
3 áàë³â. 

Ðèñ. 2. Ïîñóõîñò³éê³ñòü ñîðò³â ïðîñà ïðóòîïîä³áíîãî (2017–2021 ðð.)
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Ïðîòÿãîì ðîê³â äîñë³äæåííÿ âèçíà÷åíî 
ñòóï³íü ïðèñòîñóâàííÿ ðîñëèí ïðîñà ïðóòî-
ïîä³áíîãî äî óìîâ âèðîùóâàííÿ çà ïîñóõî- é 
ìîðîçîñò³éê³ñòþ òà ñò³éê³ñòþ äî âèëÿãàííÿ 
ïîñ³â³â (ðèñ. 2–5).

Óïðîäîâæ ðîê³â äîñë³äæåíü, íàéâèùîþ 
ïîñóõîñò³éê³ñòþ â³äçíà÷èëèñÿ ñîðòè ‘Cave-

in-Rock’, ‘Çîðÿíå’, ‘Ìîðîçêî’, ‘Ëÿäîâñüêå’, 
íàéìåíøîþ – ‘Nebraska’, ‘Kanlow’ òà 
‘Alamo’, ùî, éìîâ³ðíî, ïîâ’ÿçàíî ³ç ïðèñòî-
ñóâàëüíèìè ðåàêö³ÿìè âèñî÷èííîãî åêîòè-
ïó ñîðò³â ïðîñà ïðóòîïîä³áíîãî: çá³ëüøåí-
íÿì êîðåíåâî¿ ñèñòåìè òà íàçåìíî¿ âåãåòà-
òèâíî¿ ìàñè ðîñëèí. 

Ðèñ. 3. Ìîðîçîñò³éê³ñòü ñîðò³â ïðîñà ïðóòîïîä³áíîãî (2017–2021 ðð.)

Âèçíà÷åíî, ùî íàéâèùà ìîðîçîñò³éê³ñòü 
(³ç ñóìîþ áàë³â ïîíàä 4) ïðèòàìàííà ðîñëè-
íàì ñîðò³â ‘Cave-in-Rock’, ‘Çîðÿíå’, ‘Ìîðîç-
êî’ òà ‘Ëÿäîâñüêå’. Íàéìåíø ìîðîçîñò³éêè-
ìè âèÿâèëèñÿ ñîðòè ‘Kanlow’ òà ‘Alamo’ – íà 
ð³âí³ 2 áàë³â. Óñ³ ³íø³ ñîðòè ïðîñà ïðóòîïî-

ä³áíîãî ìàëè ïðîì³æíå çíà÷åííÿ çà öèì ïî-
êàçíèêîì. Ñåðåä äîñë³äæóâàíîãî ñîðòèìåíòó 
ïðîñà ïðóòîïîä³áíîãî òàêîæ âèä³ëåíî ñò³éê³ 
òà ìåíø ñò³éê³ äî âèëÿãàííÿ ñîðòè (ðèñ. 4).

Çàãàëîì çà ðîêè äîñë³äæåííÿ íàéâèùîþ 
ñò³éê³ñòþ äî âèëÿãàííÿ â³äçíà÷àëèñÿ ñîðòè 

Ðèñ. 4. Ñò³éê³ñòü äî âèëÿãàííÿ ñîðò³â ïðîñà ïðóòîïîä³áíîãî (2017–2021 ðð.)
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‘Cave-in-Rock’, ‘Çîðÿíå’, ‘Ìîðîçêî’ òà ‘Ëÿäîâ-
ñüêå’ – íà ð³âí³ 5 áàë³â, íàéíèæ÷îþ – 
‘Blackwell’, ‘Pathfinder’, ‘Kanlow’, ‘Alamo’ – 
3 áàëè. Íèçüêà ñò³éê³ñòü îñòàíí³õ ñîðò³â çó-
ìîâëåíà ìåíøèì ä³àìåòðîì íèæíüîãî ì³æ-
âóçëÿ òà òîâùèíîþ ñàìî¿ ñîëîìèíè, à òàêîæ 
áóäîâîþ íàçåìíî¿ ÷àñòèíè ¿õí³õ ðîñëèí. Öå 
ï³äòâåðäæóºòüñÿ é íàøèìè ïîïåðåäí³ìè äî-
ñë³äæåííÿìè, ó ÿêèõ ïðîñë³äêîâóºòüñÿ çâ’ÿ-
çîê ì³æ àäàïòèâíèìè âëàñòèâîñòÿìè åíåðãå-
òè÷íèõ êóëüòóð òà àãðîá³îëîã³÷íèìè ÷èííè-
êàìè [8, 50]. Çà äàíèìè D. K. Lee òà A. Boe 
[20], âèùèé ïîòåíö³àë óðîæàéíîñò³ á³îìàñè 
ïðèòàìàííèé ìåíø àäàïòîâàíîìó äî óìîâ 
âèðîùóâàííÿ (öåíòðàëüíà ÷àñòèíà Ï³âäåí-
íî¿ Äàêîòè) ñîðòó ‘Cave-in-Rock, ïîð³âíÿíî 
ç á³ëüø àäàïòîâàíèì ‘Dacotah’. Öÿ çàëåæ-
í³ñòü ïðîÿâëÿëàñü ó ò³ ðîêè, êîëè ê³ëüê³ñòü 
îïàä³â ñòàíîâèëà ïîíàä 75% â³ä ¿õ ñåðåäíüî-
ãî áàãàòîð³÷íîãî çíà÷åííÿ. 

Ó ñåëåêö³¿ ïðîñà ïðóòîïîä³áíîãî îäíèì ³ç 
äæåðåë íîâîãî âèõ³äíîãî ìàòåð³àëó º êîìï-
ëåêñíà ñò³éê³ñòü (ïîñóõî- ³ ìîðîçîñò³éê³ñòü, 
ñò³éê³ñòü äî âèëÿãàííÿ ðîñëèí), ùî ïðè-
òàìàííà ñîðòàì ïðîñà ïðóòîïîä³áíîãî 
‘Cave-in-Rock’, ‘Çîðÿíå’, ‘Ìîðîçêî’ òà ‘Ëÿ-
äîâñüêå’. 

Çà äàíèìè [23], íàéâèùó âðîæàéí³ñòü ñó-
õî¿ á³îìàñè íà òðåò³é ð³ê âåãåòàö³¿ ôîðìóþòü 
ñîðòè ïðîñà ïðóòîïîä³áíîãî ‘Cave-in-Rock’, 
‘Carthage’, ‘Forestburg’ – ïîíàä 16,0 ò/ãà, 
äåùî íèæ÷ó – ‘Nebraska’, ‘Sunburst’ (15,4 ³ 
15,2 ò/ãà), à íàéìåíøó – ñîðòè ‘Kanlow’ ³ 
‘Alamo’ (12,0 ³ 12,2 ò/ãà â³äïîâ³äíî).

²íø³ äîñë³äíèêè [51] óñòàíîâèëè, ùî ñîð-
òè ïðîñà ïðóòîïîä³áíîãî: ‘Alamo’, ‘Kanlow’ 
³ ‘Pathfinder’ áóëè âðîæàéí³øèìè ïîð³âíÿ-
íî ç ‘Blackwell’ ³ ‘Cave-in-Rock’, òà ìàëè 
âèùó ñò³éê³ñòü äî âèëÿãàííÿ ñòåáëîñòîþ.

Çã³äíî ç ðåçóëüòàòàìè âèïðîáóâàíü 13 
ñîðòîçðàçê³â ïðîñà ïðóòîïîä³áíîãî òà ì³ñ-
êàíòóñà, Zheng Cheng ðàçîì ³ç ñï³âàâòîðà-
ìè [52] âèçíà÷èëè, ùî ñåðåäíÿ âðîæàé-
í³ñòü á³îìàñè ñâ³ò÷ãðàñó ñòàíîâèëà 5,66 ò/ãà, 
à ó 12 ñîðòîçðàçê³â ì³ñêàíòóñà çì³íþâàëà-
ñÿ â³ä 1,99 äî 32,09 ò/ãà. Óðîæàé á³îìàñè 
ì³ñêàíòóñà áóâ çíà÷íî âèùèì, í³æ ó ñîðò³â 
ïðîñà ïðóòîïîä³áíîãî, îäíàê âîíè áóëè 
á³ëüø ÷óòëèâèìè äî ïîãîäíèõ óìîâ, í³æ 
ñâ³ò÷ãðàñ.

Âèùåâèêëàäåíå ö³ëêîì çá³ãàºòüñÿ ç íàøè-
ìè ïîïåðåäí³ìè äîñë³äæåííÿìè [53], ó ÿêèõ 
âñòàíîâëåíî, ùî ïðîñî ïðóòîïîä³áíå òðå-
òüîãî-ï’ÿòîãî ðîêó âåãåòàö³¿ ôîðìóº âèñîêó 
âðîæàéí³ñòü çà ñóõîþ á³îìàñîþ (äî 15,2 ò/ãà), 
àëå çíà÷íî íèæ÷ó, í³æ ì³ñêàíòóñ ã³ãàíò-
ñüêèé. Âèçíà÷åíî, ùî ñâ³ò÷ãðàñ çàáåçïå÷óº 
âèñîê³ ïîêàçíèêè âèõîäó á³îïàëèâà (äî 
18,2 ò/ãà) òà åíåðã³¿ (äî 313,0 ÃÄæ/ãà) çà ñå-
ðåäíüîãî ð³âí³ êîåô³ö³ºíòà åíåðãîåôåêòèâ-
íîñò³ (Êå > 4,5).

Óñòàíîâëåíî, ùî âàð³þâàííÿ âðîæàéíîñò³ 
çà ñóõîþ á³îìàñîþ ó äîñë³äæóâàíèõ ñîðò³â 
ïðîñà ïðóòîïîä³áíîãî áóëî â ìåæàõ â³ä 12,1 
äî 15,6 ò/ãà, ç íàéâèùèìè ïîêàçíèêàìè ó 
ñîðò³â çàêîðäîííî¿ – ‘Blackwell’, ‘Carthage’ 
³ ‘Pathfinder’, òà óêðà¿íñüêî¿ – ‘Ìîðîçêî’, 
‘Çîðÿíå’ ³ ‘Ëÿäîâñüêå’ ñåëåêö³¿. Äàí³ ùîäî 
âì³ñòó ñóõî¿ ðå÷îâèíè òà âðîæàéíîñò³ á³î-
ìàñè ñîðò³â ïðîñà ïðóòîïîä³áíîãî íàâåäåíî â 
òàáëèö³ 4.

Çà âì³ñòîì ñóõîãî çàëèøêó â á³îìàñ³ âèîê-
ðåìëåíî ñîðòè êóëüòóðè ï³çíüîñòèãëî¿ ãðó-
ïè ‘Blackwell’, ‘Carthage’ ³ ‘Pathfinder’, à 
òàêîæ ñåðåäíüîñòèãë³ ‘Ìîðîçêî’, ‘Çîðÿíå’ ³ 
‘Ëÿäîâñüêå’. Çà âðîæàéí³ñòþ á³îìàñè íàé-
á³ëüøå çíà÷åííÿ ìàëè ñåðåäíüî- é ï³çíüî-
ñòèãë³ ñîðòè (ðèñ. 5).

Òàáëèöÿ 4
Óì³ñò ñóõî¿ ðå÷îâèíè òà âðîæàéí³ñòü á³îìàñè ïðîñà ïðóòîïîä³áíîãî (2017–2021 ðð.)

Ñîðò Ìàñà ñèðîãî ñíîïà, êã/ì2 Ñóõèé çàëèøîê, % Ìàñà ñóõîãî ñíîïà, êã/ì2 Óðîæàéí³ñòü ñóõî¿ á³îìàñè, ò/ãà
‘Carthage’ 2,4 64,3 1,54 15,4
‘Blackwell’ 2,4 65,0 1,56 15,6
‘Pathfinder’ 2,4 64,1 1,54 15,3
‘Shelter’ 2,2 61,2 1,35 13,5
‘Cave-in-Rock’ 2,4 60,8 1,46 14,6
‘Forestburg’ 2,2 58,7 1,29 12,9
‘Sunburst’ 2,3 60,2 1,38 13,8
‘Dacotah’ 2,1 57,5 1,21 12,1
‘Nebraska’ 2,2 58,3 1,28 12,8
‘Kanlow’ 2,3 63,3 1,46 14,5
‘Alamo’ 2,2 63,1 1,39 13,9
‘Ìîðîçêî’ 2,4 63,8 1,53 15,3
‘Çîðÿíå’ 2,4 64,1 1,54 15,4
Ëÿäîâñüêå’ 2,4 64,4 1,55 15,5
Ñåðåäíº 2,3 62,1 1,4 14,3

Í²Ð
0,05

0,04 1,23 0,05 0,15
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Îòæå, ñåðåä äîñë³äæåíèõ ñîðò³â ïðîñà 
ïðóòîïîä³áíîãî íàéâèùó âðîæàéí³ñòü á³î-
ìàñè ôîðìóâàëè ‘Blackwell’, ‘Ëÿäîâñüêå’, 
‘Cartha ge’ ³ ‘Çîðÿíå’ (â³äïîâ³äíî 15,6; 15,5; 
15,4 ³ 15,4 ò/ãà), äåùî ìåíøó – ‘Pathfinder’ 
³ ‘Ìîðîçêî’ (15,3 ³ 15,2 ò/ãà). Ö³ ñîðòè êóëü-
òóðè ðåêîìåíäîâàíî âèêîðèñòîâóâàòè ÿê âè-
õ³äíèé ìàòåð³àë äëÿ ñåëåêö³¿ çà ïðîäóêòèâ-
í³ñòþ. Íèçüêà âðîæàéí³ñòü á³îìàñè õàðàê-
òåðíà äëÿ ðàííüîñòèãëèõ ñîðò³â ‘Forestburg’, 
‘Dacotah’, ‘Nebraska (â³ä 12,1 äî 12,9 ò/ãà). 
²íø³ ñîðòè ïðîñà ïðóòîïîä³áíîãî çà öèì ïî-
êàçíèêîì çàéìàëè ïðîì³æíå çíà÷åííÿ (â³ä 
13,5 äî 14,6 ò/ãà).

Âèñíîâêè
1. Ó ðåçóëüòàò³ ôåíîëîã³÷íèõ ñïîñòåðåæåíü 

çà òðèâàë³ñòþ âåãåòàö³éíîãî ïåð³îäó âèîê-
ðåìëåíî ðàíí³, ñåðåäí³ òà ï³çíüîñòèãë³ ñîðòè 
ïðîñà ïðóòîïîä³áíîãî. Äî ðàííüîñòèãëèõ íà-
ëåæàòü ‘Dacotah’, ‘Sunburst’ ³ ‘Nebraska’, äî 
ñåðåäíüîñòèãëèõ – ‘Cave-in-Rock’, ‘Forest-
burg’, ‘Carthage’, ‘Shelter’, ‘Ìîðîçêî’, ‘Çîðÿ-
íå’, ‘Ëÿäîâñüêå’, äî ï³çíüîñòèãëèõ – ‘Alamo’, 
‘Kanlow’, ‘Blackwell’, ‘Pathfinder’. 

2. Óñ³ ñîðòè ïðîñà ïðóòîïîä³áíîãî, îêð³ì 
‘Alamo’, ‘Nebraska’ ³ ‘Kanlow’, õàðàêòåðèçó-
þòüñÿ âèñîêîþ ïîñóõî- é ìîðîçîñò³éê³ñòþ. 
Âèñîêó é ñåðåäíþ ñò³éê³ñòü äî âèëÿãàí-
íÿ ìàëè ìàéæå âñ³ ñîðòè, îêð³ì ‘Black well’, 
‘Pathfinder’, ‘Kanlow’ òà ‘Alamo’. Êîìïëåêñ-
íà ñò³éê³ñòü çà ïîñóõî- é ìîðîçîñò³éê³ñòþ òà 
ñò³éê³ñòþ äî âèëÿãàííÿ ðîñëèí ïðèòàìàííà 
ñîðòàì ‘Cave-in-Rock’, ‘Çîðÿíå’, ‘Ìîðîçêî’ ³ 

‘Ëÿäîâñüêå’, ÿê³ ðåêîìåíäîâàíî âèêîðèñòî-
âóâàòè ÿê âèõ³äíèé ìàòåð³àë äëÿ ñåëåêö³¿ çà 
ñò³éê³ñòþ äî àá³îòè÷íèõ ÷èí íèê³â. 

3. Çà ïîêàçíèêàìè ñóõîãî çàëèøêó â á³î-
ìàñ³ òà ¿¿ âðîæàéí³ñòþ íàéâèù³  ïîêàçíèêè 
â³äçíà÷åíî â ñîðò³â ïðîñà ïðóòîïîä³áíîãî çà-
êîðäîííî¿ – ‘Blackwell’, ‘Carthage’ ³ ‘Path-
finder’ òà óêðà¿íñüêî¿ – ‘Ìîðîçêî’, ‘Çîðÿíå’ 
³ ‘Ëÿäîâñüêå’ ñåëåêö³¿, ÿê³ ðåêîìåíäîâàíî 
ÿê âèõ³äíèé ìàòåð³àë äëÿ ñåëåêö³¿ çà ïðî-
äóêòèâí³ñòþ á³îìàñè.
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Purpose. On the basis of multi-year research on the 
complex of economically valuable characteristics, the best 
switchgrass varieties (Panicum virgatum L.) ‘Patfinder’, ‘Car-
thage’, ‘Blackwell’, ‘Morozko’, ‘Liadovske’ and ‘Zoriane’ were 
singled out as a source material for breeding for productivity. 
Methods. The research was conducted during 2017–2021 on 
the basis of the Poltava State Agrarian University. The soils 
of the experimental site of the “Energy Crops” collection are 
typical chernozems with a humus content of 3.4%. Plots 
were planted with randomized placement of options in four-
fold repetition according to the methods of experimental 
work in agronomy. Also, approved scientific-practical and 
methodical recommendations for growing energy crops were 
applied. To confirm the significant difference between the 
studied varieties, dispersion analysis using Excel and Sta-
tistica programs was used. Results. Switchgrass varieties 
were grouped according to the duration of the growing sea-
son into: early- (up to 160 days), medium- (161–171 days) 
and late ripening (more than 170 days). The complex resis-

tance of switchgrass varieties to drought, frost and plant 
lodging: ‘Cave-in-Rock’, ‘Zoriane’, ‘Morozko’ and ‘Liadovske’ 
was revealed. It was determined that economically valuable 
characteristics depend to a greater extent on varietal char-
acteristics than on growing conditions. The yield of ground 
vegetative mass based on dry residue for the studied varie-
ties varied from 12.1 to 15.6 t/ha. Ñonclusions. The vari-
eties ‘Cave-in-Rock’, ‘Zoriane’, ‘Morozko’, ‘Liadovske’ were 
the most adaptable to growing conditions. The switchgrass 
varieties ‘Kanlow’ and ‘Cave-in-rock’ provided the highest 
plant stand and switchgrass variety ‘Dacotah’ provided the 
lowest plant stand. Varieties ‘Pathfinder’, ‘Blackwell’, ‘Shel-
ter’, ‘Carthage’ and ‘Zoriane’ were singled out according to 
the number of stems and productivity. The latter, together 
with the Ukrainian variety ‘Zoriane’, are recommended to be 
used as starting material for crop selection based on bio-
mass productivity.

Keywords: switchgrass; variety; biometric characteristics 
of plants; yield; phytomass; breeding value.

Íàä³éøëà / Received 16.05.2022
Ïîãîäæåíî äî äðóêó / Accepted 15.06.2022



148 ISSN 2518-1017  Plant Varieties Studying and protection, 2022, Т. 18, № 2

Ðîñëèííèöòâî

Introduction
To feed the several billion people who live on 

this planet, the production of high-quality food 
must increase at a lower cost, but this will be 
especially difficult to achieve in the face of the 
challenges of global environmental change. 
Breeders should focus on traits with great po-
tential for higher yields. Therefore, new tech-
nologies need to be developed to accelerate 
breeding by improving genotyping and pheno-
typing methods and increasing the existing ge-
netic diversity in germplasm used for breeding. 
The best results will be obtained from the in-
troduction of these technologies in developing 
countries, but the technologies must be eco-
nomically available and easily distributed [1].

Plant breeding brings the value of indica-
tors closer to their theoretical maximums, 

UDC 633.11:631.527:543.4  https://doi.org/10.21498/2518-1017.18.2.2022.265183

Remote spectral analysis of varieties and lines 
of winter wheat during the flowering period
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Purpose. Conduct a spectral assessment of winter wheat varieties (‘MIP Assol’, ‘Balada Myronivska’, ‘Hratsiia Myronivska’, 
‘MIP Yuvileina’, ‘MIP Lada’, ‘MIP Dniprianka’, and standard ‘Podolianka’) and perspective breeding lines (‘Erythrospermum 
55023’, ‘Lutescens 22198’, ‘Lutescens 37519’, ‘Lutescens 60049’, ‘Lutescens 60107’) of Myronivka Institute breeding during 
the flowering period and to evaluate the dependence of the obtained NDVI indicator on their productivity. Methods. The 
research was conducted during the 2018/19–2020/21 growing seasons in the breeding crop rotation of the winter wheat 
breeding laboratory of the V. M. Remeslo Myronivka Wheat Institute of the National Academy of Sciences of Ukraine. The main 
method of research is field, supplemented by analytical studies, measurements, calculations and observations. Obtaining 
values of vegetation indices of varieties and breeding lines of winter wheat was carried out using the Mavic zoom 2 UAV 
(unmanned aerial vehicle) using the Parrot Sequoia multispectral camera. Pix4Dcapture and Pix4Dmapper programs were 
used to create an orthophoto map. Photographing was carried out with a multispectral camera at a height of 30 m above the 
level of the object under study in order to improve the quality of the orthophoto map with an overlap of 80% of the images 
and a time interval of 2 seconds. The NDVI index (normalized difference vegetation index) was calculated according to the 
appropriate formula. Results. According to the research results, regardless of the conditions of the year, in the first, optimal 
sowing period (25.09–05.10), the NDVI indicator in the flowering-ripening phase of wheat had higher values than in the 
second, late period (05–15.10) (average value over three years for the first semester was 0.69, the second – 0.62). In the 
course of the research, we established the dependence of the vegetation index NDVI on the level of productivity of wheat 
genotypes. The best varieties and promising lines among those studied were ‘MIP Lada’, ‘Lutescens 55198’ and ‘Lutescens 
60049’, as well as ‘MIP Assol’ and ‘Hratsiia Myronivska’, which were less sensitive to sowing dates and had a higher index and 
control of yield indicators even with late sowing dates. Conclusions. Although existing today phenotyping methods need 
to be improved and localized, in the near future they will become an indispensable tool for the breeder, which will increase 
the volume of studied varieties and improve the quality of the results of morpho-biological analysis.

Keywords: winter wheat; variety; breeding lines; flowering; NDVI index; spectral evaluation.
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leaving the indicator of light conversion effi-
ciency, which is mainly determined by photo-
synthesis, as the only significant prospect for 
its improvement [2].

Winter wheat is the main agricultural crop 
in Ukraine. It continues to rank first in terms 
of sown area (within 6.4–6.8 million hectares) 
not only among cereals, but also among the 
entire list of agricultural crops in Ukraine. 
According to the review of the world wheat 
market, which the US Department of Agricul-
ture published in October 2021 [3], wheat 
yields in Ukraine grew at an explosive pace – 
over 20 years (1996–2016), the average value 
of the indicator increased by 44%. To a large 
extent, this was influenced by breeding ac-
tivities. The creation of modern varieties of 
winter wheat was the impetus for the intensi-
fication of cultivation technologies, which 
was aimed at increasing the level of crop yield.

Currently, the global trend in agricultural 
production is the use of spectral images ob-
tained using satellites and UAVs. The introduc-
tion and use of modern screening technologies 
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in breeding practice, along with existing bio-
metric evaluation methods, opens up the pos-
sibility of improving the quality of selection 
of source and breeding material and enables 
the breeder to obtain a more objective assess-
ment, as well as to increase the volume of 
samples under study by several times.

It was proved that the photosynthetic activi-
ty and nitrogen status of the plant affect the 
accumulation of dry matter and nitrogen in 
the ear before and during flowering, both pa-
rameters being correlated with the number of 
ovaries [4].

According to the international classifica-
tion of the BBCH (Biologische Bundesans-
talt, Bundessortenamt und CHemische In dust-
rie, Bayer, BASF, Ciba-Geigy, and Hoechst),
the wheat flowering phase is determined by 
macrostage 6, which in turn is divided into 
microstages: 61 – the beginning of flowering 
(appearance of the first anthers), 65 is the 
middle of flowering (50% of mature an-
thers), 67 is full flowering (75% of mature 
anthers), and 69 is the end of flowering (all 
spikelets have completed flowe ring, but some 
dehydrated anthers may remain) [5]. Winter 
wheat phenotyping methods are a promising 
direction in the crop bree ding. The most 
common vegetation index in the spectral as-
sessment is the NDVI index [6]. Recent stu-
dies demonstrate close correlations between 
the NDVI index obtained during the flowe-
ring of winter wheat and the yield level [7]. 
It should be noted that, according to the re-
sults of studies, the best period for spectral 
evaluation during the flowering of winter 
wheat is the period bet ween 67–69 ÂÂÑÍ 
microstages.

Creation of multispectral orthophoto maps 
in the wavelength range of 550–790 nm using 
unmanned aerial vehicles (UAVs), make it 
possible to quickly and with high accuracy 
evaluate different traits at different phases of 
crop growth [8].

Bearing in mind that UAV imaging is less 
laborious and, due to its higher accuracy, 
compared to the non-imaging proximal pro-
bing previously used with handheld instru-
ments like GreenSeeker, UAV airborne multi-
spectral probing is expected to increase sam-
ple evaluation volumes and accuracy of the 
obtained vegetation indices [9].

The purpose  of the research is to conduct a 
spectral assessment of modern varieties and 
promising breeding lines of winter wheat of 
Myronivka Institute breeding during flowe-
ring and compare the value of the obtained 
NDVI index with the yield.

Materials and methods
The research was carried out during the 

2018/19 – 2020/21 growing seasons in the 
breeding crop rotation of the winter wheat 
breeding laboratory of the V. M. Remeslo My-
ronivka Wheat Institute of the National Aca-
demy of Sciences of Ukraine (MIP). Sowing was 
carried out in two periods: 2018 – September 
25 and October 5; 2019 and 2020 – October 5 
and 15, with soybean as a predecessor. The 
placement of plots was systematic, with four-
fold repetition, the accounting area was 10 m2.
The sowing rate was 5 million similar seeds 
per hectare. The ‘Podolianka’ variety was 
used as the standard. The research was carried 
out in accordance with the “Methods of field 
experience” [10], phenological observations 
and records – in accordance with the “Me-
thods of examination of plant varieties of the 
leguminous and grain groups for distinctness, 
uniformity and stability” [11]. New varieties: 
‘MIP Assol’, ‘Balada Myronivska’, ‘Hratsiia 
Myronivska’, ‘MIP Yuvileina’, ‘MIP Lada’, 
‘MIP Dniprianka’ and the standard variety 
‘Podolianka’ and breeding lines: ‘Erythro-
spermum 55023’, ‘Lutescens 22198’, ‘Lutes-
cens 37519’, ‘Lutescens 60049’, ‘Lutescens 
60107’ were used in the experiments.

Spectral assessment of varieties and bree-
ding lines of winter wheat was carried out using 
the Mavic zoom 2 UAV using a multispectral 
camera Parrot Sequoia with its ability to cap-
ture an image in the range of 550–810 nm. 
Pix4Dcapture and Pix4Dmapper were used to 
make the orthophoto map. Photographing was 
carried out with a multispectral camera at a 
height of 30 m above the level of the object 
under study in order to improve the quality of 
the orthophoto map, with an overlap of 80% 
of images and with a time interval of two se-
conds. NDVI index (Normalized Differen-
ce Vegetation Index) was calculated using the 
formula [12]:

       NIR – REDNDVI = 
       NIR + RED

where: NIR – display in the near infrared 
spectral region;

RED – display in the red spectral region.

The years of the study were contrasting in 
terms of the hydrothermal regime with an une-
ven distribution of precipitation by months, 
which made it possible to obtain objective 
data. Meteorological conditions were analyzed 
according to the data of a private, stationary 
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weather station located within a radius of 6 km 
from the fields where the studies were carried 
out and connected to the global Meteoblue sys-
tem (Basel, Switzerland).

Results and discussion
According to the research results, regard-

less of the conditions of the year, it was estab-
lished that the NDVI indicator in the flowe-
ring-ripening phase had higher values   for the 
first sowing term (the three-year average value 
for the first term was 0.69, for the second – 
0.62). In the 2019/2020 vegetation season, 
with abnormally dry weather conditions in au-
tumn and spring, the minimum values   of the 
index were noted. The 2020/2021 vegetation 
season turned out to be the best for the re-
search period: the NDVI value varied from 
0.84 (line ‘Lutescens 55198’, second sowing 
period) to 0.92 (varieties ‘MIP Assol’, ‘Hra-
tsiia Myronivska’, MIP Yuvileina’ and lines 
‘Erythrospermum 55023’, ‘Lutescens 37519’, 
first sowing period). The main factor that con-
tributed to such a high index indicator was 
favorable weather conditions during the au-
tumn vegetation period, which made it possib-
le to obtain uniform shoots and form two or 
three lateral shoots, and moist and warm con-
ditions in the spring.

The weather conditions of the 2018/2019 
growing season were satisfactory. In the pre-
sowing period, 75 mm of precipitation fell, 
which made it possible to carry out sowing in 
well-prepared moist soil (Fig. 1).

In total, 45.3 mm of precipitation was re-
corded from the sowing of the first term to 
the end of the autumn vegetation period, 
which contributed to the good development of 
winter wheat plants in the autumn period.

Time of spring vegetation resumption (TSVR) 
was characterized by a gradual increase in the 
average daily air temperature without signifi-
cant drops. The amount of precipitation from 
TSVR to the beginning of flowering was 
172.9 mm (one shower of heavy rain, 49 mm), 
and from the beginning of flowering to the end 
of maturation – 21.5 mm. In general, the spring-
summer vegetation period can be characterized 
as satisfactory and favorable for the formation 
of a high yield of winter wheat grain. The avera-
ge daily air temperature in summer was 21.3 °C
without significant air and soil drought.

During the study period, the weather condi-
tions of the 2019/2020 growing season were 
the most unfavorable for the growth and de-
velopment of winter wheat plants (Fig. 2).

From the beginning of September 2019 un-
til the first wheat sowing term, 1.1 mm of 

precipitation fell in the form of unproductive 
rains, which in turn did not make it possible 
to conduct high-quality soil preparation and 
obtain uniform, friendly shoots. During the 
sowing-seedling period and before the end of 
the autumn vegetation, 28.9 mm of precipita-
tion was recorded (with only one productive 
rain – 7.8 mm), other precipitation, due to 
extreme drought, could not penetrate to the 
depth of seeding. The result of the autumn 
soil drought was a significant thinning of 
crops and an unsatisfactory state of develop-
ment of winter wheat plants (within 10–13 
phases on the ÂÂÑÍ scale). Winter period of 
the 2019/2020 growing season was abnormal-
ly warm and snowless. The average daily air 
temperature fluctuated within 0 °C with a 
slight decrease to minus 5 °C. At the time of 
spring vegetation resumption, there was a sig-
nificant decrease in the density of winter 
wheat standing, caused by the freezing of un-
derdeveloped and unhardened plants.

From TSVR (time of spring vegetation re-
sumption) to the onset of flowering of winter 
wheat, the total amount of precipitation was 
186.1 mm, five of which were productive:
11 mm – 04.14.2020, 31 mm – 04.26.2020,   
12 mm – 05.25.2020, 16 mm – 05.30.2020 
and 14 mm – 06.15.2020. From the beginning 
of the flowering phase to the end of winter 
wheat ripening, another 51.3 mm of precipita-
ti on were recorded, which was represented by 
three productive rains, namely: 14 mm – 
06.22.2020, 11 mm – 06.28.2020 and 9.3 mm –
07.08.2020. The spring-summer period of 2020 
can be characterized as abnormally hot. During 
June, the daytime temperature was kept at 
32–35 °C. Wheat flowering took place in dry, 
hot weather with a significant deficit of soil 
moisture. These weather conditions had a sig-
nificant impact on the growth and development 
of the culture, which was reflected in the yield 
indicators, they were the lowest during the 
last research period (average = 2.23 t/ha).

The weather conditions of the 2020/2021 
growing season, especially in spring, were the 
best for the three-year study period (Fig. 3). In 
general, 68.3 mm of precipitation fell from the 
first sowing period to cessation of the autumn 
vegetation. Also, it should be emphasized that 
the autumn period of that year was also the 
warmest among the studied ones, the sum of 
active temperatures from sowing to the end of 
the autumn vegetation was 584.8 °C, while in 
2019 it was 581.9 °C, and for autumn 2018 – 
427.3 °C. Warm and humid weather in the first 
half of the growing season contributed to the 
good development of winter wheat plants. The 
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phase of cultural development at the time of 
transition to winter stillness was 21–23 on the 
international ÂÂÑÍ scale.

Winter stillness in the 2020/2021 growing 
season occured normally. During the observed 
period, anomalous short-term increases in ave-
rage daily temperatures above 5 °C were re-
corded several times, but these weather phe-
nomena did not have negative consequences 
for cultivated plants.

From the moment of the resumption of the 
spring vegetation and before the onset of 
flowering, 221.9 mm of precipitation fell. The 
temperature regime of that period was gradu-
ally increasing, without spring frosts. Spring-
summer weather conditions in 2021 were mo-
derate. The sum of active flowering-ripening 
temperatures was 1333.4 °C, and the time of 
spring vegetation resumption was the latest 
(03/26/2021). Plants of winter wheat varie-
ties and breeding lines had good biomass de-
velopment and high values of the NDVI index 
at the time of flowering.

Various weather conditions developed during 
three years of the research had different effects 
on both the performance results of the studied 
samples and the results of their phenotyping.

Existing methods of plant phenotyping are 
considered slow, expensive, sometimes de-
structive, and can cause discrepancies between 
observations due to human operator instabi-
lity. This led to the development of automated 
phenotyping technologies that overcome these 
shortcomings [13].

Collection, recording and analysis of infor-
mation about the studied objects of the envi-
ronment at a distance is called remote sensing. 
Methods and techniques for remote sensing of 
vegetation indices are based on the registration 
of absorbed, reflected or radiated energy [14]. 
The use of unmanned aerial vehicles (UAVs) in 
agriculture for spectral evaluation has great 
prospects and will continue to develop as an 
affordable alternative to space sensing [15]. 
The main advantages of the latter are mobility 
in use, as well as the best quality of spectral 
images, which in turn depends directly on the 
resolution of the spectral camera.

Figure 1 below (from left to right) shows a 
fragment of experimental plots of wheat of the 
first and second sowing periods, captured by a 
DJI Mavic Zoom 2 drone from a height of 30 m 
above the research object in the NIR (790 nm) 
spectrum (2020/2021 vegetation season.)

The advantage of using a UAV with a moun-
ted multispectral camera, compared to manual 
field spectrometers, is a short period of spec-
tral information collection. In the course of 

measuring the vegetation index with manual 
devices, the intensity and the angle of inclina-
tion of the lighting may change, which may 
cause an error with a large number of studied 
samples. Most multispectral cameras used in 
scientific research including ours, the Parrot 
Sequoia, have an insolation sensor eliminating 
the error that can occur under the influence of 
this factor, and the period of information col-
lection using a UAV is approximately 10 min-
utes for the experiment with an area of   960 m2.

Of all the main characteristics of the photo-
synthetic productivity of plants, the content 

Flowering-ripening period

The time of autumn growth cessation

The time of spring vegetation resumption

Fig. 4. The fragment of the experiment depicted 
in the NIR (790 nm) spectrum, was made in the three 
investigated periods of winter wheat plant vegetation
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of chlorophyll more accurately reflects the 
productional process [16]. Therefore, the data 
of remote sensing of crops can be used to moni-
tor the progress of winter wheat yield forma-
tion. A number of studies have proven that 
spectral vegetation indices are good predictors 
of leaf surface index, biomass and agricultu-
ral land productivity [17, 18].

As is known, nitrogen is one of the main ele-
ments forming the chlorophyll molecule [19]. 
The ability of the variety or line to absorb nit-
rogen better makes it possible to form a larger 
amount of chlorophyll in the leaves. Since the 
reflectance in the NIR (790 nm) spectrum cha-
racterizes the nitrogen content, and the RED 
(550 nm) is sensitive to the amount of dry mat-
ter, an increase in the value in the NIR reflec-
tance region will increase the value of the NDVI 

index and, accordingly, demonstrate the varie-
ty as having the ability to better absorb and 
distribute nitrogen in the plant body.

The ability to accumulate a high concentra-
tion of chlorophyll and photosynthesis pro-
ducts in the flag and sub-flag leaves, as well 
as in the upper part of the stem and elements 
of the ear, has a positive effect on the yield 
characteristics of the variety. Table 1 shows 
the average data for four-fold repetitions of 
the assessment of the NDVI index and yield 
for the first and second sowing periods.

Thinning of crops due to abnormally dry 
conditions that occurred in the autumn and 
early spring of the 2019/2020 vegetation sea-
son did not provide an opportunity to obtain 
reliable data. According to the results of re-
search in the 2018/2019 and 2020/2021 vege-

Table 1
Yield and spectral indicators of winter wheat plants during the first sowing period

at the time of flowering (2019–2021)

Name of variety/line NDVI values 
2019 

Yield, t/ha 
2019

NDVI values
2020

Yield, t/ha 
2020

NDVI values 
2021

Yield, t/ha 
2021

‘MIP Assol’ 0.66 7.64 0.47 3.45 0.80 6.99
‘Balada Myronivska’ 0.56 7.79 0.53 2.59 0.79 6.13
‘Hratsiia Myronivska’ 0.66 7.90 0.58 2.04 0.67 4.38
‘MIP Yuvileina’ 0.61 7.52 0.55 2.43 0.79 6.64
‘MIP Lada’ 0.89 7.91 0.45 2.00 0.82 7.07
‘MIP Dniprianka’ 0.79 8.44 0.54 3.58 0.80 6.94
‘Erythrospermum 55023’ 0.64 6.83 0.64 1.28 0.79 6.40
‘Lutescens 55198’ 0.69 7.92 0.85 2.05 0.85 7.37
‘Lutescens 37519’ 0.92 9.05 0.55 0.93 0.80 6.75
‘Lutescens 60049’ 0.77 8.30 0.62 1.65 0.82 7.24
‘Lutescens 60107’ 0.77 8.39 0.47 2.52 0.81 7.16
‘Podolianka’ St 0.59 7.54 0.70 2.54 0.69 5.04

LCD
0,05

– 1.68 – 0.86 – 1.21

tation season, the best varieties for the first 
sowing season were: ‘MIP Lada’, ‘MIP Dniprian-
ka’ and breeding lines: ‘Lutescens 55198’, ‘Lu-

tescens 37519’, ‘Lutescens 60049’ and ‘Lute-
scens 60107’. They exceeded the ‘Podolianka’ 
standard variety according to the NDVI index 

Table 2
Yield and spectral indicators of winter wheat plants of the second sowing period 

at the time of flowering (2019–2021)

Name of variety/line NDVI values 
2019 

Yield, t/ha 
2019

NDVI values
2020

Yield, t/ha 
2020

NDVI values 
2021

Yield, t/ha 
2021

‘MIP Assol’ 0.69 7.57 0.44 3.14 0.73 6.82
‘Balada Myronivska’ 0.54 7.51 0.41 2.51 0.72 6.11
‘Hratsiia Myronivska’ 0.54 7.80 0.44 2.21 0.71 7.07
‘MIP Yuvileina’ 0.56 7.33 0.33 2.85 0.72 5.87
‘MIP Lada’ 0.79 7.39 0.31 2.49 0.80 6.96
‘MIP Dniprianka’ 0.66 8.14 0.47 2.77 0.74 6.39
‘Erythrospermum 55023’ 0.56 5.59 0.42 1.04 0.69 5.64
‘Lutescens 55198’ 0.64 7.93 0.59 2.23 0.82 7.41
‘Lutescens 37519’ 0.92 7.56 0.48 1.37 0.70 5.81
‘Lutescens 60049’ 0.77 7.98 0.54 1.31 0.75 7.21
‘Lutescens 60107’ 0.71 8.19 0.39 2.30 0.78 6.43
‘Podolianka’St 0.51 6.66 0.66 3.59 0.72 6.88

LCD
0,05

– 1.54 – 0.92 – 1.18
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from 0.1 to 0.33 and yield results from 0.37 
to 2.33 t/ha, respectively.

According to the results of the second sowing 
period, the variety ‘MIP Lada’ and the breeding 
lines ‘Lutescens 55198’ and ‘Lutescens 60049’ 
were the best. ‘MIP Dniprianka’, ‘Lutescens 
37519’ and ‘Lutescens 60107’ exceeded the 
standard variety ‘Podolianka’ in terms of NDVI 
index value and yield level only in the 2018/2019 
vegetation season. The varieties that also domi-
nated the standard variety in both favorable 
years of research include ‘MIP Assol’ and ‘Hra-
tsiia Myronivska’ (Table 2). Based on the ob-
tained results, it can be concluded that these 
varieties are less responsive to the conditions of 
the sowing period and are able to provide high 
yield indicators in late periods.

Conclusions
As a result of our research, we established 

the dependence of the vegetation index NDVI 
on the productivity of wheat varieties. The 
best varieties and promising lines among stu-
died, regardless of sowing dates, were: ‘MIP 
Lada’, ‘Lutescens 55198’ and ‘Lutescens 
60049’, as well as ‘MIP Assol’ and ‘Hratsiia 
Myronivska’, which were less sensitive to so-
wing dates and had the index and yield values 
higher than those of the control variant at late 
sowing dates.
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Ìåòà. Ïðîâåñòè ñïåêòðàëüíó îö³íêó ñîðò³â (‘Ì²Ï Àññîëü’, 
‘Áàëàäà Ìèðîí³âñüêà’, ‘Ãðàö³ÿ Ìèðîí³âñüêà’, ‘Ì²Ï Þâ³ëåéíà’, 
‘Ì²Ï Ëàäà’, ‘Ì²Ï Äí³ïðÿíêà’ òà ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’) ³ 
ïåðñïåêòèâíèõ ñåëåêö³éíèõ ë³í³é (‘Åðèòðîñïåðìóì 55023’, 
‘Ëþòåñöåíñ 22198’, ‘Ëþòåñöåíñ 37519’, ‘Ëþòåñöåíñ 60049’, 
‘Ëþòåñöåíñ 60107’) ïøåíèö³ îçèìî¿ ìèðîí³âñüêî¿ ñåëåêö³¿ 
ï³ä ÷àñ öâ³ò³ííÿ òà îö³íèòè çàëåæí³ñòü îòðèìàíîãî ³íäåêñó 
NDVI â³ä ¿õíüî¿ âðîæàéíîñò³. Ìåòîäè. Äîñë³äæåííÿ âèêî-
íóâàëè âïðîäîâæ 2019–2021 ðð. ó ñåëåêö³éí³é ñ³âîçì³í³ 
ëàáîðàòîð³¿ ñåëåêö³¿ îçèìî¿ ïøåíèö³ Ìèðîí³âñüêîãî ³íñòè-
òóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè. Îñíîâíèé 
ìåòîä äîñë³äæåíü – ïîëüîâèé, äîïîâíåíèé àíàë³òè÷íèìè 
äîñë³äæåííÿìè, âèì³ðàìè, ï³äðàõóíêàìè òà ñïîñòåðåæåí-
íÿìè. Çíà÷åííÿ âåãåòàö³éíèõ ³íäåêñ³â ñîðò³â ³ ñåëåêö³é-
íèõ ë³í³é ïøåíèö³ îçèìî¿ îòðèìóâàëè çà äîïîìîãîþ ÁÏËÀ 
(áåçï³ëîòíèé ë³òàëüíèé àïàðàò) Mavic zoom 2 ç âèêîðèñ-
òàííÿì ìóëüòèñïåêòðàëüíî¿ êàìåðè Parrot Sequoia. Äëÿ 
ôîðìóâàííÿ îðòîôîòîïëàíó âèêîðèñòîâóâàëè ïðîãðàìíå 
çàáåçïå÷åííÿ Pix4Dcapture òà Pix4Dmapper. Ôîòîô³êñàö³þ 
ïðîâîäèëè ìóëüòèñïåêòðàëüíîþ êàìåðîþ íà âèñîò³ 30 ì 
íàä ð³âíåì äîñë³äæóâàíîãî îá’ºêòà äëÿ ï³äâèùåííÿ ÿêîñò³ 
îðòîôîòîïëàíó, ç ïåðåêðèòòÿì çí³ìê³â 80% ³ ç ïðîì³æêîì 
÷àñó ó äâ³ ñåêóíäè. NDVI ³íäåêñ (íîðìàë³çîâàíèé â³äíîñ-
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íèé ³íäåêñ ðîñëèííîñò³) ðîçðàõîâóâàëè çà â³äïîâ³äíîþ 
ôîðìóëîþ. Ðåçóëüòàòè. Çà ðåçóëüòàòàìè äîñë³äæåíü, íå-
çàëåæíî â³ä óìîâ ðîêó, çà ïåðøèõ, îïòèìàëüíèõ ñòðîê³â 
ñ³âáè (25.09–05.10), ïîêàçíèê NDVI ó ôàç³ öâ³ò³ííÿ–äî-
ñòèãàííÿ ïøåíèö³ ìàâ á³ëüø³ çíà÷åííÿ, í³æ äëÿ äðóãîãî, 
ï³çíüîãî ñòðîêó (05–15.10) (ñåðåäíº çíà÷åííÿ çà òðè ðîêè 
äëÿ ïåðøîãî ñòðîêó ñòàíîâèòü 0,69, äëÿ äðóãîãî – 0,62). Ó 
ïðîöåñ³ äîñë³äæåíü óñòàíîâëåíî çàëåæí³ñòü âåãåòàö³éíî-
ãî ³íäåêñó NDVI â³ä ð³âíÿ ïðîäóêòèâíîñò³ ãåíîòèï³â ïøå-
íèö³. Íàéêðàùèìè ñîðòàìè òà íàéá³ëüø ïåðñïåêòèâíèìè 
ë³í³ÿìè ñåðåä äîñë³äæóâàíèõ, âèÿâèëèñü ‘Ì²Ï Ëàäà’, ‘Ëþ-
òåñöåíñ 55198’ òà ‘Ëþòåñöåíñ 60049’, à òàêîæ ‘Ì²Ï Àññîëü’ 
òà ‘Ãðàö³ÿ Ìèðîí³âñüêà’, ÿê³ áóëè ìåíø ÷óòëèâèìè äî ñòðî-
ê³â ñ³âáè òà ìàëè çíà÷åííÿ ³íäåêñó òà âðîæàéíîñò³ âèùå 
êîíòðîëþ íàâ³òü çà ï³çí³õ ñòðîê³â ñ³âáè. Âèñíîâêè. Ïîïðè 
òå, ùî íàÿâí³ ñüîãîäí³ ìåòîäè ôåíîòèïóâàííÿ ùå ïîòðå-
áóþòü äîîïðàöþâàííÿ òà ëîêàë³çàö³¿, íàéáëèæ÷èì ÷àñîì 
âîíè ñòàíóòü íåâ³ä’ºìíèì ³íñòðóìåíòîì ñåëåêö³îíåðà, ùî 
äàñòü çìîãó çá³ëüøèòè îáñÿãè äîñë³äæóâàíèõ ñîðòîçðàçê³â 
òà ïîë³ïøèòè ÿê³ñòü îòðèìàíèõ ðåçóëüòàò³â ìîðôî-á³îëî-
ã³÷íîãî àíàë³çó.

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ îçèìà; ñîðò; ñåëåêö³éí³ ë³í³¿; 
öâ³ò³ííÿ; ³íäåêñ NDVI; ñïåêòðàëüíà îö³íêà.
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