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Aim. To assess new introduced varieties of pea (Pisum sativum L.) of different ecological and geographical origin in
conditions of the Southern part of the Forest-Steppe of Ukraine according to a set of productivity and adaptability indica-
tors. Methods. During 2018-2020 in the conditions of Ustymivka Experimental Station of Plant Production of the Plant
Production Institute named after V. Ya. Yuriev of NAAS of Ukraine (Poltava region, 49°18'21"N, 33°13'56"E) 30 new pea
samples originating from Belarus, Azerbaijan, Canada, Poland and the Netherlands were studied. In the ripening phase of
pods and seeds (BBCH 86-90) in field and laboratory conditions yields, productivity, 1000 beans weight, early-ripening,
plant height and height of attachment of the lower pods above the soil level, number of nodes to the first pod and their total
number per plant, number of pods and seeds per plant, number of seeds per pod, pod parameters were studied. Results. As a
result of studying new samples of pea, the range of variation of their yield from 200.5 to 300.0 g/m? was established, while
the varieties ‘Aleks’, ‘Atlant’, ‘Minskiy ovoschnoy” (Belarus), ‘Fidan” (Azerbaijan), ‘Dacota’ (Canada), ‘Angela’ (Netherlands)
were more productive, in which the mass of grain from the plant exceeded 10.0 g. The productivity of the plant was high
due to both the increased number of seeds and the weight of 1000 grains. Almost all the studied samples were medium-
ripe (71-80 days) and are optimal for the Southern Forest-Steppe zone of Ukraine. The most early maturing (64-69 days)
were the Belarusian varieties ‘Yan’, ‘Gontso’, ‘Gorynets’, ‘Alfa’, ‘Pryvabny’, ‘Malyish” and the Dutch ‘Angela’ variety. The lowest
varieties were Belarusian varieties — ‘Gorynets’, ‘Vlad’, ‘Alfa’, ‘Atlant” and others (31.0-60.0 cm), which can be used as sources
on this basis. Special attention should be paid to varieties that combine several valuable features: ‘Aleks’, ‘Atlant’, ‘Minskiy
ovoschnoy’, ‘Korelicheskiy ovoschnoy’, ‘Slodyich’, ‘Malyish’, ‘Kosmay’, ‘Kelvidon” (Belarus), ‘Fidan” (Azerbaijan), ‘Jof’ (Poland),
‘CDC Limerick’ (Canada), ‘Orix’ (Spain). Conclusions. The above varieties can be recommended as sources of valuable traits
for practical use in breeding, and they are suitable for cultivation in the Southern Forest-Steppe, subject to inclusion in the
State Register of plant varieties suitable for distribution in Ukraine.
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based on the use of original material with a

Introduction wide genetic diversity of sources of economic

One of the priority components of breeding
programs is the use of source material of both
domestic and foreign origin, which genetic di-
versity is of practical value in creating new
varieties. Therefore, plant breeding should be
developed in the direction of increasing pro-
ductivity, improving product quality, increa-
sing the adaptive properties of varieties and
hybrids to environmental conditions, their sta-
bility and plasticity, as well as resistance to
diseases, pests and other stress factors [1, 2].
Successful breeding of leguminous crops is

Svitlana Kholod
http://orcid.org/0000-0002-2443-0879
Nataliia Kuzmyshyna
http://orcid.org/0000-0001-8046-1760
Viktor Kirian
http://orcid.org/0000-0001-8730-8507
Oleg Tryhub
http://orcid.org/0000-0003-3346-9828

and biological traits and properties. But with-
out an introduction, it is impossible to create
a high-grade collection of specimens. Foreign
samples are often characterized by a difference
in the genetic determination of valuable traits,
which is the basis for the formation of trans-
gressive forms when used as parental forms in
hybridization with domestic ones [3, 4]. That is
why it is necessary to purposefully carry out
the introduction from other countries [5, 6].
Pea (Pisum sativum L.) is one of the most
important leguminous crops in the world and
has a variety of uses [7]. In Ukraine, pea is the
most productive leguminous crop, an impor-
tant source of vegetable protein [8], contains a
number of macro- and microelements, as well
as vitamins, such as ascorbic acid, PP, A, cho-
line (B4), inositol (B8) and others [9]. It has a
balanced amino acid composition, high palata-
bility and digestibility, and is a valuable die-
tary product [10—-12]. Due to its ability to sym-
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biotic nitrogen fixation with the help of rhizo-
bia, pea is one of the best predecessors for
cereals and other crops [13, 14].

The main task of pea breeding at the present
stage is to create a stable pipeline of varieties
with different ripening periods (from ultra-
early to late conveyor), with high yields and
product quality, resistance to pests, diseases
and environmental plasticity. Therefore, in or-
der to enrich the diversity of pea collection of
genetic resources, the introduction of the varie-
ties that are carriers of valuable sources is
carried out.

The aim of the research is to evaluate new
varieties of pea of different ecological and geo-
graphical origin in the conditions of the sou-
thern part of the Forest-Steppe of Ukraine ac-
cording to a set of indicators of productivity
and adaptability.

Materials and methods

Field and laboratory studies were carried
out in the introduction-quarantine nursery of
Ustymivka Experimental Station of Plant
Production (UESPP) of the Plant Production
Institute named after V. Ya. Yuriev NAAS of
Ukraine during 2018-2020 (Ustymivka vil-
lage, Kremenchuk district, Poltava region —
location 49°18'21"N, 33°13'56"E, 94 m above
sea level).

The research material was 30 varieties of
peas (Pisum sativum L.) originating from six
countries: Belarus, Azerbaijan, Canada, Po-
land, Spain and the Netherlands. Sowing was
carried out manually in two repetitions at the
optimal time for peas (I-II decade of April).
Five-row plots with a row spacing of 0.20 m,
an area of 1.0 m?. The standard was placed
through 20 numbers. The predecessor was a
fellow land. Crop care was manual weeding.

During the growing season, the samples
were observed and described. During the vege-
tation of plants, the following phenological
phases of pea development were recorded:
seedlings (BBCH 09), beginning of flowering
(BBCH 61), full flowering (BBCH 65), fruiting
(BBCH T71), and full ripeness (BBCH 89). In
the phase of mass flowering, the color of the
flowers was noted, and disease damage of the
plant was scored by a 9-point scale. In the
phase of full ripeness (BBCH 97) under field
conditions, the resistance of plants to lodging
was determined, the height of plants and the
height of attachment of the lower bean above
the soil were measured. A crop was harvested
by hand. After structural analysis, the sheaves
were threshed. Under laboratory conditions, a
structural analysis was carried out according

to the following quantitative characteristics:
the number of nodes up to the first pod and
their total number on the plant, the number
of pods per plant, the number of seeds per
plant and seeds per pod, based on the grada-
tions of the wide unified classifier of CMEA
and the international CMEA classifier of the
genus Pisum L. [15], methods for conducting
an examination of plant varieties of the group
of legumes and cereals for distinctness, uni-
formity and stability [16] and a training ma-
nual Identification of signs of leguminous
crops (peas, soybeans) [17]. Mathematical pro-
cessing of the obtained results was performed
using the analysis of variance of a single-
factor field experiment. For statistical pro-
cessing of research results and determination
of the reliability of the obtained experimental
data, a package of standard programs (Micro-
soft Excel) was used.

The meteorological conditions prevailing
during the growing season at the period of
material investigation allowed us to analyze
the introduced variety samples for adaptability
to the conditions of the Southern Forest-Steppe
and evaluate them according to economically
valuable indicators.

Spring-summer (April-July) pea growing sea-
son 2018-2020 was characterized by contras-
ting hydrothermal parameters, especially the
amount and distribution of precipitation during
the growing season of pea plants. The average
daily temperature during pea growing season
was 20.1 °C (2018), 19.8 °C (2019), 18.7 °C
(2020), multi-year indicator was 16.3 °C, the
amount of precipitation — 69.9 mm; 208.8 mm
and 136.2 mm respectively. The weather con-
ditions of 2019 during the growing season
were the most favorable for the growth and
development of pea plants. In the period of
sowing-seedling 2018-2020 the average daily
temperature was at the level of 11.7 °C. The
amount of precipitation in 2018 was 9.4 mm,
in 2019 — 26.0, in 2020 — 3.3 mm. In the seed-
ling-flowering phase, the average daily tempe-
rature in 2018 was 19.3 °C, in 2019 - 16.6 °C,
in 2020 — 14.2 °C at a norm of 15.9 °C,
the amount of precipitation — 31.3 mm; 159.6
and 110.5 mm respectively. This allowed pea
plants to form a good vegetative mass and a
full-fledged ovary. During the grainfilling
period, the average temperature in 2018 was
22.8 °C, in 2019 — 23.5 °C, in 2020 — 24.8 °C.
The amount of precipitation during this pe-
riod in 2018 was less than the norm by 10.8 mm,
in 2019 it was 68.3 mm, in 2020 — 43.1 mm
(according to the UESPP meteorological
post).
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Results and discussion

Based on the results of the study, approba-
tion and morphological features of each pea
variety were revealed (Table 1).

The duration of the growing season is an
important biological property of plants, deter-
mined by both genetic characteristics and en-
vironmental factors. According to scientific
data, the duration of the growing season is

Table 1
Assessment of introduced samples of pea varieties by morphological features
Name of the variety sample cho(l)‘l:;% cotoring Seed e Leaf type Flower color
‘Adagumskiy’, St Russia yellow-green | wrinkled with tendril | white
‘Gorynets’ Belarus yellow wrinkled with tendril | white
‘Aleks’ Belarus green wrinkled with tendril | white
‘Yan’ Belarus yellow-green | wrinkled common white
‘Vlad’ Belarus yellow-green | wrinkled common white
‘Malysh’ Belarus green wrinkled common white
Alfa’ Belarus green wrinkled common white
‘Atlant’ Belarus green wrinkled common white
‘Gontso’ Belarus light yellow | wrinkled with tendril | white
“Zazerskiy ovoshchnoy’ Belarus yellow wrinkled common white
‘Kelvidon’ Belarus yellow-green | wrinkled common white
‘Kosmay’ Belarus yellow-green | wrinkled common white
‘Slodych’ Belarus green wrinkled common white
‘Nemiga’ Belarus green wrinkled common white
‘Korelicheskiy ovoshchnoy’ | Belarus yellow wrinkled common white
‘Syabruk’ Belarus yellow-green | wrinkled common white
‘Pryvabny’ Belarus light yellow | wrinkled with tendril | white
‘Minskiy ovoshchnoy’ Belarus emerald wrinkled common white
‘Kuyavyak’ Belarus green wrinkled common white
‘ROS-1 Belarus gray-green | wrinkled common white
‘Fidan’ Azerbaijan | yellow-green | wrinkled common white
‘Jof’ Poland emerald wrinkled common white
‘CDC Dacota’ Canada green wrinkled common white
‘CDC Striker’ Canada emerald wrinkled with tendril | white
‘CDC Raezer’ Canada yellow wrinkled with tendril | white
‘CDC Limerick’ Canada yellow-green | wrinkled with tendril | white
‘Angela’ Netherlands | yellow wrinkled with tendril | white
‘Orix’ Spain yellow-green | wrinkled common white
‘Lay’ Spain yellow-green | wrinkled common white
‘Mitra’ Spain yellow-green | wrinkled common white
‘Gerion’ Spain yellow-green | wrinkled common white
70% determined by the hereditary characte- varieties ‘Jan’, ‘Gontso’, ‘Gorynets’,

ristics of the variety, and only 30% by exter-
nal factors [18]. The length of the growing
season and the duration of the origin of indi-
vidual phenological phases is very important
when selecting pairs for crossing and in the
process of working with hybrid and breeding
material, since early maturing varieties ensure
timely collection, obtaining full-fledged, high-
quality seed material [19]. The flowering time
was determined in the phase of the beginning
of flowering, when 25% of pea plants have at
least one flower. For the studied pea varieties,
the duration of the growing season ranged
from 64 to 84 days (Table 2). Almost all stu-
died samples turned out to be mid-ripening
(71-80 days) and optimal for the Southern Fo-
rest-Steppe zone of Ukraine. The most early
maturing (64-69 days) were the Belarusian

‘Pryvabny’, ‘Malysh’ and Dutch variety ‘An-
gela’. In the structure of the growing season,
an average of 13 days falls on the period of
sowing-seedling, 41 days — seedling-flowering
and 31 days — for the period of flowering-ripe-
ning. The variation in the duration of inter-
phase periods was weak or medium. In par-
ticular, the coefficient of variation for the du-
ration of the flowering-ripening period was
6.5%, for the duration of sowing-seedling and
seedling-flowering — 13.7-14.7%. The shortest
sowing-sprouting period (10 days) was revealed
in eight varieties ‘Yan’, ‘Alfa’, ‘Korelicheskiy
ovoshchnoy’, ‘Syabruk’, ‘Kuyavyak’, ‘ROS-1’
(Belarus), ‘Fidan’ (Azerbaijan), ‘Jof’ (Poland).
For 18 studied varieties, the appearance of to-
tal number of seedlings was recorded on the
13—14th day. The shortest sprouting-flowering
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period (32—35 days) was recorded in the Bela-
rusian varieties ‘Yan’, ‘Malysh’, ‘Alpha’, ‘Gon-

tso’, ‘Kosmay’, ‘Nemiga’, ‘Kuyavyak’, Polish
variety ‘Jof” and Dutch variety ‘Angela’.

Table 2

Assessment of samples of pea varieties by duration and structure of the growing season
(mean for 2018-2020)

N . Duration of interphase periods, days Duration of vegetation
ame of the variety sample : : : - T .
sowing-seedlings |seedlings-flowering |flowering-ripening* period, days
‘Adagumskiy’, St 13 40 33 75
‘Gorynets’ 14 39 30 68
‘Aleks’ 14 41 30 76
‘Yan’ 10 32 33 65
‘Vlad’ 14 40 30 78
‘Malysh’ 14 33 30 64
Alfa’ 10 33 33 65
‘Atlant’ 14 41 30 84
‘Gontso’ 14 35 31 65
“Zazerskiy ovoshchnoy’ 14 38 33 73
‘Kelvidon’ 14 37 33 72
‘Kosmay’ 14 35 30 74
‘Slodych’ 14 39 29 75
‘Nemiga’ 14 34 32 72
‘Korelicheskiy ovoshchnoy’ 10 49 29 75
‘Syabruk’ 10 41 29 77
‘Pryvabny’ 14 38 31 69
‘Minskiy ovoshchnoy’ 14 39 31 75
‘Kuyavyak’ 10 33 30 71
‘ROS-1" 10 36 30 84
‘Fidan’ 10 41 37 78
Jof 10 34 32 81
‘CDC Dacota’ 14 45 31 75
‘CDC Striker 12 40 29 76
‘CDC Raezer’ 12 41 30 77
‘CDC Limerick’ 12 49 30 84
‘Angela’ 12 30 35 69
‘Orix’ 13 49 27 79
‘Lay’ 13 49 29 78
‘Mitra’ 13 48 30 75
‘Gerion’ 13 48 30 82
X 12.5 39.4 30.6 74.3
min 10 29.5 27 64
max 14 49.0 37 84
R (max-min) 4.0 19.5 10 20
V, % 13.7 14.7 6.5 7.6

*maturation of at least 70% of the pods on the plant.

Note. X, min, max — average, minimum and maximum values, respectively; R (max-min) - range of variation;

V - the coefficient of variation.

Samples of pea varieties were studied in
terms of plant height, the height of attachment
of the lower pods above the soil level, the num-
ber of nodes to the first bean and their total
number on the plant. Table 3 shows that pea
varieties differ in plant height, which avera-
ged from 37.7 (‘Mitra’, Spain) to 122.5 cm
(‘Fidan’, Azerbaijan). Variety ‘Fidan’ (Azerbai-
jan) — (101.0-160.0 cm) was tall, Belarusian
varieties — ‘Gorynets’, ‘Vlad’, ‘Alpha’, ‘Atlant’,
‘Gontso’, ‘Kelvidon’, ‘Kosmay’, ‘Slodych’, ‘Ko-
relicheskiy ovoshchnoy’, ‘Syabruk’, ‘Pryvab-
ny’, ‘Kuyavyak’ — 31.0-60.0 cm were under-

sized. The remaining 14 varieties are medium-
sized (61.0-100.0 cm). Low-growing varieties
can be used as sources of lodging resistance
[19]. The coefficient of variation in plant height
was 23.1%, the range of variation was 84.8 cm.

An important feature that determines the
suitability of a variety for mechanized har-
vesting is the height of attachment of the lower
pod. Yield losses in varieties with low pod at-
tachment at harvest can range from 3 to 20%.
They can be reduced by using varieties suitable
for mechanized harvesting, that is, with a
high attachment of lower pods [20]. The forma-
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Table 3

Assessment of samples of pea varieties by plant height and number of nodes (mean for 2018-2020)

Name of the variety sample Plant height, | Height of attachment of the lower Number of nodes, pcs.

cm bean above the ground, cm to the first production node | total
‘Adagumskiy’, St 75.0 49.0 13.0 21.0
‘Gorynets’ 53.7 39.6 12.8 17.8
‘Aleks’ 66.7 42.3 12.9 22.0
‘Yan' 66.5 42.9 12.9 20.0
‘Vlad’ 54.9 33.1 13.4 18.2
‘Malysh’ 73.0 36.8 12.5 19.4
‘Alfa’ 51.3 33.1 10.0 17.7
‘Atlant’ 58.8 44.0 10.9 23.7
‘Gontso’ 59.2 33.6 11.2 16.7
"Zazerskiy ovoshchnoy’ 67.6 34.1 11.1 18.0
‘Kelvidon’ 48.2 22.6 8.6 15.2
‘Kosmay’ 54.7 35.5 11.3 17.8
‘Slodych’ 53.1 27.1 13.4 23.6
‘Nemiga’ 66.4 43.5 14.1 19.2
‘Korelicheskiy ovoshchnoy’ 59.7 45.1 14.1 22.0
‘Syabruk’ 48.9 30.5 12.9 17.1
‘Pryvabny’ 56.6 38.7 12.3 18.1
‘Minskiy ovoshchnoy’ 61.4 39.3 8.7 17.2
‘Kuyavyak’ 53.5 36.2 7.6 17.2
‘ROS-1' 66.8 35.9 8.1 23.1
‘Fidan’ 122.5 61.0 25.0 30.0
‘Jof 78.4 23.1 10.9 19.7
‘CDC Dacota’ 69.1 42.4 9.1 19.5
‘CDC Striker’ 58.2 44.9 13.8 14.8
‘CDC Raezer’ 60.7 35.3 11.2 20.9
‘CDC Limerick’ 68.2 51.3 10.1 20.7
‘Angela’ 60.6 29.5 9.6 14.7
‘Orix’ 61.5 38.0 8.3 10.4
‘Lay’ 65.1 50.4 6.8 10.9
‘Mitra’ 37.7 22.8 6.5 15.6
‘Gerion’ 47.6 32.7 11.5 16.5
X 61.7 37.5 11.3 18.4

min 37.7 22.6 6.5 10.3

max 122.5 61 25 30
R (max-min) 84.8 38.4 18.5 19.6

V, % 23.1 23.0 29.8 22.3

tion of this sign depends on weather condi- ‘Kosmay’, ‘Kuyavyak’, ‘ROS-1’, ‘Minskiy

tions. It is clear that in dry years, the attach-
ment of beans is higher, in wet years, on the
contrary, lower. With late sowing periods or
with an increase in the area of plant nutrition,
the height of attachment of the lower pod sig-
nificantly decreases [21]. The height of attach-
ment of the lower pod on average over the
years of study ranged from 22.6 cm (‘Kelvi-
don’, Belarus) to 61.0 cm (‘Fidan’, Azerbaijan),
a high variability of the trait was observed
(coefficient of variation — 23.0%).

The number of unproductive nodes to the
first productive node and the total number of
nodes per plant averaged 11.3 and 18.3 pcs.
respectively. Varieties with the least number of
unproductive nodes were stunted and had a
shorter growing season. The least number of
unproductive nodes up to the first productive
one (9.0-11.0 pieces) had ten pea varieties —

ovoshchnoy’, ‘Alfa’ (Belarus), ‘CDC Dacota’
(Canada), ‘Angela’ (Netherlands), ‘Orix’, ‘Lay’,
‘Mitra’ (Spain). The largest number of unpro-
ductive nodes to the first productive one (20—
30 psc.) was noted in ‘Atlant’, ‘Slodych’, ‘Aleks’,
‘Korelicheskiy ovoshchnoy’ (Belarus), ‘Fidan’
(Azerbaijan), ‘CDC Raezer’, ‘CDC Limerick’
(Canada). The coefficient of variation by the
number of unproductive nodes to the first pro-
ductive one was 29.8%, by the total number of
nodes per plant — 22.3%.

Productivity is one of the most important
characteristics that determines the economic
value of a variety. We analyzed such elements
of the structure of the pea yield as the number
of pods and seeds per plant, the number of
seeds per pod, the parameters of a pod, the
weight of seeds from the plant, and the weight
of 1000 seeds (Table 4).
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Table 4

Assessment of samples of pea varieties by elements of productivity structure (mean for 2018-2020)

Name of the variety sample Number of pods | Number of seeds, pcs.| Bean size, cm | Weight of seeds | Weight of
per plant, pcs. | per plant | per pod | length | width per plant,g | 1000 seeds, g
‘Adagumskiy’, St 8.5 40.0 7.0 6.5 1.5 8.32 227
‘Gorynets’ 7.2 42.5 6.4 71 | 1.6 6.42 209
‘Aleks’ 10.6 48.1 6.4 7.1 1.6 10.74 202
‘Yan’ 9.7 41.2 7.2 8.3 1.6 7.46 194
‘Vlad’ 8.5 36.3 6.0 7.8 1.5 7.30 169
‘Malysh’ 12.3 56.6 6.7 5.4 | 1.0 5.21 102
‘Alfa’ 8.2 36.2 6.6 7.7 1.4 6.31 177
‘Atlant’ 9.6 61.3 7.6 7.2 1.5 10.43 166
‘Gontso’ 7.8 57.8 7.3 7.2 | 1.4 4.87 132
‘Zazerskiy ovoshchnoy’ 9.0 35.1 7.0 8.1 | 1.4 7.91 181
‘Kelvidon’ 9.8 51.6 7.1 7.3 1.4 6.19 155
‘Kosmay’ 9.7 53.0 7.2 8.4 | 1.3 7.88 158
‘Slodych’ 9.6 56.7 7.9 7.2 1.5 8.08 195
‘Nemiga’ 8.2 42.0 7.7 7.2 | 15 6.70 201
‘Korelicheskiy ovoshchnoy’ 12.4 60.4 6.0 6.4 | 1.3 8.10 184
‘Syabruk’ 8.2 50.8 6.3 6.3 1.4 6.75 170
‘Pryvabny’ 8.4 38.1 7.3 1.4 1.5 6.23 168
‘Minskiy ovoshchnoy’ 13.3 69.5 6.3 80 | 1.5 10.55 191
‘Kuyavyak’ 9.8 24.6 7.0 6.7 1.5 5.46 197
‘ROS-1 8.8 27.4 7.5 6.9 1.5 4.56 195
‘Fidan’ 14.7 75.5 1.4 9.0 1.5 12.35 224
Jof 11.3 74.5 5.6 7.7 1.5 7.65 169
‘CDC Dacota’ 8.6 33.8 5.8 6.0 1.3 11.34 161
‘CDC Striker’ 7.3 29.4 5.5 6.4 | 1.3 3.90 174
‘CDC Raezer’ 8.0 61.2 6.0 7.5 1.5 8.04 173
‘CDC Limerick’ 10.4 51.8 6.6 7.4 | 1.5 6.85 174
‘Angela’ 9.5 44.5 6.0 7.0 | 1.5 9.45 176
‘Orix’ 10.0 48.5 6.9 6.9 1.0 6.89 145
‘Lay’ 5.4 24.9 4.8 5.5 1.5 3.56 215
‘Mitra’ 9.3 25.6 6.0 5.5 1.0 4.19 169
‘Gerion’ 9.2 47.8 7.1 6.1 1.0 4.95 158
X 9.5 46.9 6.6 7.1 1.4 7.2 176
min 5.4 24.6 4.8 5.4 1.0 3.6 102
max 14.7 75.5 7.9 9.0 1.6 12.3 224
R (max-min) 9.3 50.9 3.1 3.7 | 0.6 8.8 121.1
V, % 20.0 31.2 11.2 12.6 | 13.0 31.4 14.1

The number of pods per plant is a trait that
is largely influenced by environmental factors
and is determined by varietal characteristics
only by 45% [22]. Over the years of study, un-
der the influence of various conditions, the
number of pods per plant in introduced pea
varieties ranged from 5.4 (‘Lay’, Spain) to 14.7
pieces ‘Fidan’, Azerbaijan), the range of vari-
ation was 9.3 pcs., the variability of the indica-
tor is average (the coefficient of variation is
20.0%). According to this indicator, 20 sam-
ples (66.7%) had an average number of pods
per plant — 8.0-10.0 pcs. A significant num-
ber of pods per plant (more than 10.1 pieces)
had seven varieties of pea or 23.3% of their
total number. Some samples were characterized
by a rather high number of pods per plant —
more than 12.0 pcs. Varieties: ‘Malysh’, ‘Ko-
relicheskiy ovoshchnoy’, ‘Minskiy ovoshch-
noy’ (Belarus), ‘Fidan’ (Azerbaijan) are among
them.
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The number of seeds per plant is the most
important indicator of variety evaluation; it
depends on genetic characteristics, external
factors, and other factors and is determined by
the number of productive nodes, pods per pro-
ductive node, and seeds per pod. The number
of seeds per plant is the most variable trait.
The reproductive ability of a plant, determined
by the number of seeds per plant, is the main
trait that provides the selective advantage of
the genotype. The number of seeds per plant is
derived from the number of pods per plant and
the number of seeds per pod [23]. The number
of seeds per plant on average over the years of
study ranged from 24.6 (‘Kuyavyak’, Belarus)
to 75.5 pcs. (‘Fidan’, Azerbaijan), the range of
variation was 50.9 psc., a high variability of
the indicator was observed (variation coeffi-
cient — 31.2%). The largest number of seeds
per plant was produced by varieties ‘Fidan’ —
75.5 pcs. (Azerbaijan), ‘Jof’ — 74.5 (Poland),
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‘Minskiy ovoshchnoy’ — 69.5, ‘Atlant’ — 61.3,
‘Korelicheskiy ovoshchnoy’ — 60.4, ‘Gontso’ —
57.8, ‘Slodych’ — 56.7, ‘Malysh’ — 56.6, ‘Kos-
mai’ — 53.0 (Belarus), ‘CDC Raezer’ — 61.2,
‘CDC Limerick’ — 51.8 pcs. (Canada).

In the formation of pea productivity the num-
ber of seeds per pod is of great importance,
which, in turn, depends on the number of seed
buds laid in the ovary. It was revealed that from
4 to 12 seeds are laid in the seed germ [23]. The
number of seeds in a pod in introduced pea cul-
tivars varied from 4.8 (‘Lay’, Spain) to 7.9 pcs.
(‘Slodych’, Belarus); an average of 6.6 pcs. per
pod. The highest number of seeds (more than
7.0 pieces) was noted in the varieties ‘Fidan’
(Azerbaijan), ‘Yan’, ‘Atlant’, ‘Gontso’, ‘Kelvi-
dorn’, ‘Kosmay’, ‘Slodych’, ‘Nemiga’, ‘Pryvabny’,
‘ROS-1’ (Belarus), ‘Gerion’ (Spain), and the
smallest (4.8-5.8 pcs.) — in varieties ‘Lay’
(Spain), ‘CDC Dacota’, ‘CDC Striker’ (Canada).
The range of variation was 3.1 psc., a weak
coefficient of variation was 11.2%.

The average pod length over the years of
study ranged from 5.4 (‘Malysh’, Belarus) to
9.0 cm (‘Fidan’, Azerbaijan), the range of va-
riation was 3.7 cm, there was a slight variabi-
lity (coefficient of wvariation — 12.6%). The
longest pods were recorded in Belarusian va-
rieties ‘Kosmay’ (8.4 cm), ‘Yan’ (8.3 cm), ‘Zazer-
skiy ovoshchnoy’ (8.1 cm), ‘Minskiy ovoshchnoy’
(8.0 cm), ‘Vlad’ (7.8 cm), ‘Alpha’ (7.7 cm), Azer-
baijani variety ‘Fidan’ (9.0 cm) and Polish ‘Jof’
(7.7 cm). The pod width of the new pea varieties
averaged 1.4 cm. Fourteen varieties (46.7%)
which had a bean width of 1.5 cm were identi-
fied. The widest pods were in varieties ‘Gorynets’,
‘Aleks’, “Yan’ (Belarus) — 1.6 cm.

Seed productivity of pea plants is one of the
most complex traits, due to the interaction of
many genes and the influence of soil, climatic and
agrotechnical conditions. The productivity of pea
plants consists of the following elements of the
yield structure: the number of productive nodes
per plant, the number of pods per productive
node, the number of seeds per pod, and the weight
of 1000 seeds [24]. The mass of seed per plant in
pea varieties varied from 3.6 (‘Lay’, Spain) to
12.3 g (‘Fidan’, Azerbaijan), on average 7.2 g. A
big mass of seeds per plant was determined in
varieties ‘Aleks’ — 10.7 g, ‘Atlant’ — 10.4, ‘Mins-
kiy ovoshchnoy’ — 10.5 (Belarus), ‘Fidan’ — 12.3
(Azerbaijan), ‘CDC Dacota’ — 11.3 (Canada), ‘An-
gela’ — 9.4 g (Netherlands), which have a fairly
high plant productivity due to a larger number of
pods per plant and a weight of 1000 seeds.

The weight of 1000 seeds is one of the most
variable elements of pea seed productivity [24].
The average weight of 1000 seeds was 176.0 g,

the range of variation was 121.1 g. When stu-
dying the material, 24 samples (80%), which had
an average weight of 1000 grains (161-260 g)
were identified. Varieties ‘Fidan’ — 224 g (Azer-
baijan), ‘Lay’ — 215 g (Spain), ‘Gorynets’ —
209 g, ‘Aleks’ — 202 g, ‘Nemiga’ — 201 g (Be-
larus) produced the most by seed weight, and
least of all ‘Malysh’ — 102 g (Belarus).

The potential yield of seeds was determined,
that is, the yield that can be obtained with an
average productivity and a certain number of
plants saved before harvesting. This does not
take into account the degree of seed damage by
pests. The actual yield was obtained by weighing
the mass of seeds obtained from the plot, but at
the same time, the seeds affected by diseases and
damaged by the pea moth were previously re-
moved from the total mass, that is, the actual
yield is the yield of pea seeds after processing
[25]. The best results on this indicator were ob-
tained in varieties ‘Aleks’, ‘Atlant’, ‘Slodych’, ‘Ne-
miga’, ‘Korelicheskiy ovoshchnoy’, ‘Minskiy
ovoshchnoy’ (Belarus), ‘CDC Dacota’ (Canada),
‘Fidan’ (Azerbaijan), ‘Jof’ (Poland), ‘Angela’
(Netherlands), which averaged 200.5-300.0 g/m?.

Varieties that combine several valuable traits
deserve special attention. So, as a result of
studying the new introduced material of pea,
samples with a high and optimal level of manif-
estation of signs were identified:

— yield (> 200 g/m?) (for the standard varie-
ty ‘Adagumskiy’ — 190 g/m?), the number of
beans per plant (> 10.0 pcs.), the number of
seeds per plant (> 45.0 pcs.) and plant produc-
tivity (> 10.0 g) — ‘Aleks’, ‘Atlant’, ‘Minskiy
ovoshchnoy’ (Belarus), ‘Fidan’ (Azerbaijan);

— yield (> 200 g/m?) (for the standard varie-
ty ‘Adagumskiy’ — 190 g/m?), the number of
beans per plant (> 10.0 pcs.), the number of
seeds per plant (> 45.0 pcs.) — ‘Korelicheskiy
ovoshchnoy’ (Belarus), ‘Jof’ (Poland);

— number of seeds per plant (> 45.0 pcs.) and
number of seeds per pod (> 7.5 pcs.) — ‘Slodych’
(Belarus);

— the number of pods per plant (> 10.0 pcs.) and
the number of seeds per plant (> 45.0 pcs.) —
‘Malysh’ (Belarus), ‘CDC Limerick’ (Canada),
‘Orix’ (Spain);

— number of pods per plant (> 10.0 pcs.),
number of seeds per plant (> 45.0 pcs.), num-
ber of seeds per pod (> 7.0 pcs.) and pod length
(> 8.0 cm) — ‘Kosmay’, ‘Kelvidon’ (Belarus).

Conclusions

In the conditions of the southern part of the
Forest-Steppe of Ukraine, the studied varieties
of pea produced a grain yield from 200.5 to
300.0 g/m2. An analysis of the average yield
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over the years of research shows that the most
productive varieties include: ‘Aleks’, ‘Atlant’,
‘Minskiy ovoshchnoy’ (Belarus), ‘Fidan’ (Azer-
baijan), ‘Dacota’ (Canada), ‘Angela’ (Nether-
lands), in which the mass of seed per plant
exceeded 10.0 g. Plant productivity indicators
were high due to the increased number of seeds
and the weight of 1000 seeds. On the basis of
a set of characteristics, varieties ‘Aleks’, ‘At-
lant’, ‘Minskiy ovoshchnoy’, ‘Korelicheskiy
ovoshchnoy’, ‘Slodych’, ‘Malysh’, ‘Kosmay’,
‘Kelvidon’ (Belarus), ‘Fidan’ (Azerbaijan), ‘Jof’
(Poland), ‘CDC Limerick’ (Canada), ‘Orix’
(Spain) were distinguished. The above varie-
ties can be recommended as sources of valuable
traits for practical use in breeding, and they
are also suitable for cultivation in the Sou-
thern Forest-Steppe zone, subject to the inclu-
sion in the State Register of Plant Varieties
suitable for distribution in Ukraine.
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Meta. OUuiHUTM HOBI iHTPOLYKOBAHiI COPTU TOPOXY OBOYe-
Boro (Pisum sativum L.) pi3Horo ekonoro-reorpaciyHoro no-
XOfXKEHHSA B yMOBAXx NiBAeHHOT YacTuHm JlicocTeny Ykpainu 3a
KOMMNJIEKCOM MOKa3HMKIB NPOAYKTUBHOCTI Ta afanTUBHOCTI.
Metoau. MpoTarom 2018-2020 pp. B yMOBax YCTUMiBCbKOT
pocnigHoi cTaHuii pocnMHHMUTBA IHCTUTYTY POCAMHHMUT-
Ba imeHi B. fl. H0p’eBa HAAH (MonTtascbka 06n., 49°1821"N,
33°13'56"E) pocnimkysanu 30 HOBMX 3paskiB ropoxy mno-
xoKeHHsAM i3 binopyci, Asepb6aiigxaHy, KaHaau, Monbuyi
Ta HipgepnaHpis. ¥ ¢asi mocTuraHHa CTpyykiB Ta HaCiHHs#
(BBCH 86-90) y nonboBux Ta NabopaToOpHUX yMOBaxX Bu3-
Hayalu MOKA3HWUKW BPOXAMHOCTI, NPOAYKTUBHOCTI, Macu
1000 HaciHMH, CKOPOCTWUINOCTI, BUCOTU POCAMH Ta BUCOTM

NPUKPiNNeHHs HUXHiIX 606iB Haf piBHEM T'pyHTY, KiNbKOCTi
BY3/1iB 10 nepworo 600y Ta 3aranbHy KifbKicTb iX HA POC/MHI,
KinbKoCTi 606iB Ta HACiHHA Ha POCAMHI, KiNbKOCTi HaCiHHA B
6006i, napametpu 606y. Pe3ynbratu. ¥ npoueci BUBYEHHS HO-
BMUX 3pa3KiB ropoxy OBOYEBOrO BCTAHOBJEHO PO3Max PiBHA
BapiloBaHHSA iX ypoxanHocTi Big 200,5 go 300,0 r/m2, npu Lbo-
My HailypoxaiHiwmumm 6ynu coptn ‘Anekc’, ‘AtnanT, ‘MuHcKuit
oBowHoi' (binopycy), ‘Fidan’ (Asepbaiipxan), ‘Dacota’ (KaHa-
£a), Angela’ (HigepnaHgu), y AKUX Maca HacCiHHA 3 pOC/IUHM
nepesuwysana 10,0 r. MokasHUKKM NPOAYKTUBHOCTI POCAUHM
OynM BUCOKMMU 33BAAKM K NiABMILEHIA KiNbKOCTI HACiHWH,
TaK i maci 1000 3epeH. Maitxe BCi JOCNigKeHi 3pasku BUSABU-
nucs cepepHbocturaumu (71-80 gi6) i € onTUManbHUMK ans
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30Hu MiBpeHHoro Jlicocteny Ykpainu. Haitbinblw ckopocTur-
numm (64-69 fi6) 6ynu 6inopyceki coptn ‘AH’, ‘ToHLo', ‘Topbl-
Hel', ‘Anbda’, ‘NpbiBabHbl’, ‘Manbiw’ Ta HigepnaHACbKWA copT
‘Angela’. Haitbinbw Husbkopocnumu BusBMaMcs 6inopycbki
coptn — ‘TopbiHew, ‘Bnap, ‘Anba’, ‘Amnant’ T1a iH. (31,0-
60,0 cM), AKi MOXHA BUKOPUCTATU K Kepena 3a Liel 03Ha-
Koto. 0co61MBOT yBaru 3aciyroByOTb COPTH, AIKi NOEAHYIOTD Y
cobi KinbKa LiHHUX 03HaK: ‘Anekc’, ‘AmaHT, ‘MUHCKMit oBoL-

Hoit, ‘Kopenuueckuii oBowHoit’, ‘Cnoaeid’, ‘Mansiw’, ‘Kocmait’,

‘KensBupoH’ (binopycs), ‘Fidan” (Asepb6aitgyat), ‘Jof” (Monb-
wa), ‘CDC Limerick” (Kanapa), ‘Orix” (IcnaHis). BucHoBkwu.
BuliesasHayeHi cOpTM MOXHa pEKOMEHAYBAaTU fK [Kepena
LiHHWMX O3HAK [ MPAKTUYHOrO BUKOPWUCTAHHA B Cenekuii,
a TaKoX BOHW € NPUOATHUMW [N BUPOLLYBAHHA B 30Hi
MisaeHHoro JlicocTeny, 3a yMOBU BKOYEHHS 10 [lepaBHOro
PEECTPY COPTIB POC/MH, NPUAATHUX ANA NOWMPEHHS B YKpaiHi.

Knwoyosi cnoga: 2opox osovesull; copmo3pasku; YiHHI
20CN00apChbKi 03HAKU; NPOOYKMUBHICMb.
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