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Introduction
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 
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based on the use of original material with a 
wide genetic diversity of sources of economic 
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 dist rict, 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 m2. 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 71), 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 °Ñ (2018), 19.8 °Ñ (2019), 18.7 °Ñ
(2020), multi-year indicator was 16.3 °Ñ, 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 °Ñ, in 2019 – 23.5 °Ñ, in 2020 – 24.8 °Ñ. 
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 Country 
of origin

Seed
Leaf type Flower color

coloring shape 
‘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 Dañota’ 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-
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 

varieties ‘Jan’, ‘Gontso’, ‘Gorynets’, ‘Alfa’, 
‘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)

Name of the variety sample
Duration of interphase periods, days Duration of vegetation 

period, days sowing-seedlings seedlings-flowering flowering-ripening*
‘Adagumskiy’, St 
‘Gorynets’
‘Aleks’
‘Yan’
‘Vlad’
‘Malysh’
‘Alfa’
‘Atlant’
‘Gontso’
‘Zazerskiy ovoshchnoy’
‘Kelvidon’
‘Kosmay’
‘Slodych’
‘Nemiga’
‘Korelicheskiy ovoshchnoy’
‘Syabruk’
‘Pryvabny’
‘Minskiy ovoshchnoy’
‘Kuyavyak’
‘ROS-1’
‘Fidan’
‘Jof’
‘CDC Dañota’
‘CDC Striker’
‘CDC Raezer’
‘CDC Limerick’
‘Angela’
‘Orix’
‘Lay’
‘Mitra’
‘Gerion’

13
14
14
10
14
14
10
14
14
14
14
14
14
14
10
10
14
14
10
10
10
10
14
12
12
12
12
13
13
13
13

40
39
41
32
40
33
33
41
35
38
37
35
39
34
49
41
38
39
33
36
41
34
45
40
41
49
30
49
49
48
48

33
30
30
33
30
30
33
30
31
33
33
30
29
32
29
29
31
31
30
30
37
32
31
29
30
30
35
27
29
30
30

75
68
76
65
78
64
65
84
65
73
72
74
75
72
75
77
69
75
71
84
78
81
75
76
77
84
69
79
78
75
82

Õ
min
ma x

R (max–min)
V, %

12.5 39.4 30.6 74.3
10 29.5 27 64
14 49.0 37 84
4.0 19.5 10 20

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 lo wer 
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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tion of this sign depends on weather condi-
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 – 

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, 
cm 

Height of attachment of the lower 
bean above the ground, cm 

Number of nodes, pcs.
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 Dañota’ 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

Õ 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

‘Kosmay’, ‘Kuyavyak’, ‘ROS-1’, ‘Minskiy 
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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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.

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 
per plant, pcs.

Number of seeds, pcs. Bean size, cm Weight of seeds 
per plant, g

Weight of 
1000 seeds, gper plant per pod length width

‘Adagumskiy’, St 8.5 40.0 7.0 6.5 1.5 8.32 227
‘Gorynets’ 7.2 42.5 6.4 7.1 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 1.5 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 7.4 1.5 6.23 168
‘Minskiy ovoshchnoy’ 13.3 69.5 6.3 8.0 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 7.4 9.0 1.5 12.35 224
‘Jof’ 11.3 74.5 5.6 7.7 1.5 7.65 169
‘CDC Dañota’ 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

Õ 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 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), 



30 ISSN 2518-1017  Plant Varieties Studying and protection, 2022, Т. 18, № 1

Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

‘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-
don’, ‘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 variation – 12.6%). The 
longest pods were recorded in Belarusian va-
rie ties ‘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 Dañota’ – 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 Dañota’ (Canada), 
‘Fidan’ (Azerbaijan), ‘Jof’ (Poland), ‘Angela’ 
(Netherlands), which averaged 200.5–300.0 g/m2. 

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 mani f-
estation of signs were identified:

– yield (> 200 g/m2) (for the standard varie-
ty ‘Adagumskiy’ – 190 g/m2), 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/m2) (for the standard varie-
ty ‘Adagumskiy’ – 190 g/m2), 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), ‘Dañota’ (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’, 
‘Kel vidon’ (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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Ìåòà. Îö³íèòè íîâ³ ³íòðîäóêîâàí³ ñîðòè ãîðîõó îâî÷å-
âîãî (Pisum sativum L.) ð³çíîãî åêîëîãî-ãåîãðàô³÷íîãî ïî-
õîäæåííÿ â óìîâàõ ï³âäåííî¿ ÷àñòèíè Ë³ñîñòåïó Óêðà¿íè çà 
êîìïëåêñîì ïîêàçíèê³â ïðîäóêòèâíîñò³ òà àäàïòèâíîñò³. 
Ìåòîäè. Ïðîòÿãîì 2018–2020 ðð. â óìîâàõ Óñòèì³âñüêî¿ 
äîñë³äíî¿ ñòàíö³¿ ðîñëèííèöòâà ²íñòèòóòó ðîñëèííèöò-
âà ³ìåí³ Â. ß. Þð’ºâà ÍÀÀÍ (Ïîëòàâñüêà îáë., 49°18’21”N, 
33°13’56”E) äîñë³äæóâàëè 30 íîâèõ çðàçê³â ãîðîõó ïî-
õîäæåííÿì ³ç Á³ëîðóñ³, Àçåðáàéäæàíó, Êàíàäè, Ïîëüù³ 
òà Í³äåðëàíä³â. Ó ôàç³ äîñòèãàííÿ ñòðó÷ê³â òà íàñ³ííÿ 
(BBCH 86–90) ó ïîëüîâèõ òà ëàáîðàòîðíèõ óìîâàõ âèç-
íà÷àëè ïîêàçíèêè âðîæàéíîñò³, ïðîäóêòèâíîñò³, ìàñè 
1000 íàñ³íèí, ñêîðîñòèãëîñò³, âèñîòè ðîñëèí òà âèñîòè 

ïðèêð³ïëåííÿ íèæí³õ áîá³â íàä ð³âíåì ´ðóíòó, ê³ëüêîñò³ 
âóçë³â äî ïåðøîãî áîáó òà çàãàëüíó ê³ëüê³ñòü ¿õ íà ðîñëèí³, 
ê³ëüêîñò³ áîá³â òà íàñ³ííÿ íà ðîñëèí³, ê³ëüêîñò³ íàñ³ííÿ â 
áîá³, ïàðàìåòðè áîáó. Ðåçóëüòàòè. Ó ïðîöåñ³ âèâ÷åííÿ íî-
âèõ çðàçê³â ãîðîõó îâî÷åâîãî âñòàíîâëåíî ðîçìàõ ð³âíÿ 
âàð³þâàííÿ ¿õ óðîæàéíîñò³ â³ä 200,5 äî 300,0 ã/ì2, ïðè öüî-
ìó íàéóðîæàéí³øèìè áóëè ñîðòè ‘Àëåêñ’, ‘Àòëàíò’, ‘Ìèíñêèé 
îâîùíîé’ (Á³ëîðóñü), ‘Fidan’ (Àçåðáàéäæàí), ‘Dañota’ (Êàíà-
äà), ‘Angela’ (Í³äåðëàíäè), ó ÿêèõ ìàñà íàñ³ííÿ ç ðîñëèíè 
ïåðåâèùóâàëà 10,0 ã. Ïîêàçíèêè ïðîäóêòèâíîñò³ ðîñëèíè 
áóëè âèñîêèìè çàâäÿêè ÿê ï³äâèùåí³é ê³ëüêîñò³ íàñ³íèí, 
òàê ³ ìàñ³ 1000 çåðåí. Ìàéæå âñ³ äîñë³äæåí³ çðàçêè âèÿâè-
ëèñÿ ñåðåäíüîñòèãëèìè (71–80 ä³á) ³ º îïòèìàëüíèìè äëÿ 
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çîíè Ï³âäåííîãî Ë³ñîñòåïó Óêðà¿íè. Íàéá³ëüø ñêîðîñòèã-
ëèìè (64–69 ä³á) áóëè á³ëîðóñüê³ ñîðòè ‘ßí’, ‘Ãîíöî’, ‘Ãîðû-
íåö’, ‘Àëüôà’, ‘Ïðûâàáíû’, ‘Ìàëûø’ òà í³äåðëàíäñüêèé ñîðò 
‘Angela’. Íàéá³ëüø íèçüêîðîñëèìè âèÿâèëèñÿ á³ëîðóñüê³ 
ñîðòè – ‘Ãîðûíåö’, ‘Âëàä’, ‘Àëüôà’, ‘Àòëàíò’ òà ³í. (31,0–
60,0 ñì), ÿê³ ìîæíà âèêîðèñòàòè ÿê äæåðåëà çà ö³ºþ îçíà-
êîþ. Îñîáëèâî¿ óâàãè çàñëóãîâóþòü ñîðòè, ÿê³ ïîºäíóþòü ó 
ñîá³ ê³ëüêà ö³ííèõ îçíàê: ‘Àëåêñ’, ‘Àòëàíò’, ‘Ìèíñêèé îâîù-
íîé’, ‘Êîðåëè÷åñêèé îâîùíîé’, ‘Ñëîäû÷’, ‘Ìàëûø’, ‘Êîñìàé’, 

‘Êåëüâèäîí’ (Á³ëîðóñü), ‘Fidan’ (Àçåðáàéäæàí), ‘Jof’ (Ïîëü-
ùà), ‘CDC Limerick’ (Êàíàäà), ‘Orix’ (²ñïàí³ÿ). Âèñíîâêè. 
Âèùåçàçíà÷åí³ ñîðòè ìîæíà ðåêîìåíäóâàòè ÿê äæåðåëà 
ö³ííèõ îçíàê äëÿ ïðàêòè÷íîãî âèêîðèñòàííÿ â ñåëåêö³¿, 
à òàêîæ âîíè º ïðèäàòíèìè äëÿ âèðîùóâàííÿ â çîí³ 
Ï³âäåííîãî Ë³ñîñòåïó, çà óìîâè âêëþ÷åííÿ äî Äåðæàâíîãî 
ðåºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³.

Êëþ÷îâ³ ñëîâà: ãîðîõ îâî÷åâèé; ñîðòîçðàçêè; ö³íí³ 
ãîñïîäàðñüê³ îçíàêè; ïðîäóêòèâí³ñòü.
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