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Introduction 
The consumption of soybeans has increased 

significantly in the world in recent years. De-
spite growing demand, most edamame (imma-
ture soybeans) are imported from Asian coun-
tries. Therefore, commercially viable varieties 
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Purpose. Agrobiological assessment of soybean varieties Glycine max var. Shirofumi on a complex of economically valu-
able traits for introduction in the conditions of the Forest-Steppe of Ukraine. Selection of promising breeding forms based 
on morpho-biological and physiological-biochemical characteristics. Methods. Field, laboratory, statistical, computatio-
nal and analytical. The studies were carried out in the conditions of the educational and production department of Uman 
National University of Horticulture during 2020–2021, using collection varieties of different ecological and geographical 
origin (Ukraine, Belarus, Sweden, Japan and Russia). The cultivars were assessed according to the following parameters: 
plant height, leaf area, net productivity of photosynthesis and indices of individual productivity (weight of beans per 
plant, number of seeds in a bean, etc.), productivity of green beans and biologically mature seeds and, accordingly, quality 
indicators of production (dry matter, sugar and protein content). The counts were carried out in the phase of the technical ripe-
ness of the beans. Results. The variability of the “plant height” trait of the studied varieties had an average variation – the 
coefficient of variation was 22%. The results showed that the standard cultivar ‘Romatnyka’ and the collection cultivars 
‘Karikachi’ and ‘Astra’ belong to the semi-determinant type of growth (97–109 cm), cultivar ‘Fiskeby V’, ‘L 380-2-13’, ‘Fiskeby 
V-E5’, ‘SibNIISOKh 6’, ‘Sac’, ‘Vesta’ belong to the determinant type of growth. According to the number of seeds in the pod, 
the studied varieties were clearly divided into two groups: with two-seeded beans (varieties ‘Karikachi’, ‘Astra’, ‘L 380-2-13’) and 
three-seeded beans [varieties ‘Romatnyka’ (standard), ‘Fiskeby V’, ‘Vesta’, ‘SibNIISOX 6’, ‘Sac’, ‘Fiskeby V-E5’]. The maximum 
yield of edamame beans was produced by varieties ‘L 380-2-13’ (17.3 t/ha), ‘Vesta’ (18.8 t/ha), ‘Sac’ (19.6 t/ha), ‘Fiskeby V’ 
(21.4 t/ha), ‘Fiskeby V-E5’ (22.4 t/ha). A significant differentiation of soybean varieties in the biochemical composition of 
immature beans was revealed. The dry matter content was 22.70–31.70%. The share of protein in edamame green beans was 
28.2–38.6%, in biologically mature seeds its share increased to 36.1–42.8%. Among soluble sugars, the highest concen-
tration was noted for sucrose – 7.70–9.38 mg/100 g in dry seeds, what in average amounted to 81.6–86.2% of all sugars. 
The presented results provide a comprehensive assessment of breeding work on soybean varieties with a low content of 
oligosaccharides. Conclusions. Evaluation of collection varieties of vegetable soybeans by the variability of morphologi-
cal traits and productivity made it possible to distinguish ‘Sac’ variety by a complex of valuable traits for creation of new 
varieties of vegetable soybeans adapted to the conditions of the Forest-Steppe of Ukraine. 

Keywords: edamame; yield; protein; sugar content; seeds. 

adapted to the conditions of Ukraine that meet 
the needs of consumers become an important 
component for the soybean processing segment 
of industrial production.

Edamame vegetable soybean (Glycine max 
var. Shirofumi) has been widely used for cen-
turies in East Asia and is a common food item 
in Europe and North America. Due to its high 
protein content (with isoflavones, vitamins C 
and E, monounsaturated fatty acids), it is very 
nutritious [1–4]. The unique combination of 
these biochemical components allows vegetab-
le-type soybeans to be used in a variety of food 
products, namely: soy milk products, tofu, 
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sauces, sprouts (microgreens), fresh, frozen 
and canned beans.

In the USA, edamame is known as «vegetab-
le soybean», but other common names are «ed-
ible soybean», «fresh green soybean», «garden 
soybean», «green soybean», «green ripe soy-
bean», «vegetable green soybean», «immature 
soy», «large-seed soy», «beans for beer», «vege-
table-type soybean» [5]. In North America, 
vegetable soybeans have been researched for 
more than 70 years. During 1929–1931 bree-
ders Dorsett and Morse amassed an extensive 
collection of germplasm, which Morse used as 
starting material to create 49 edamame varie-
ties [6].

In 1930–1940, an active stage began in the 
study of soybeans of the «edamame» type due 
to a lack of protein in the population’s diet [7]. 
The next burst of enthusiasm for soybean vege-
table research began with the rise in the growth 
rate of organic agriculture in the 1970s. To 
date, the third wave of intensive distribution 
and popularization of vegetable soybeans is 
noted. 

Domestic production largely lags behind 
consumer demand. This is due to the fact that 
the greatest demand falls on residents of the 
United States and Western Europe. Often, the 
domestic consumer does not even know about 
the existence of this product.

One of the main obstacles for the domestic 
production of edamame is the general lack of 
competitive varieties created for the natural 
conditions of Ukraine. Varieties of other coun-
tries are poorly adapted, which leads to their 
low productivity and profitability [8]. From an 
agronomic point of view, it is important to 
provide producers with varieties that are bet-
ter adapted to growing conditions, more tole-
rant to the effects of pests and phytopatho-
genic organisms, and will allow getting a high, 
quality yield. The consumer prefers edamame 
varieties that are not genetically modified, 
produce relatively large beans with a minimum 
incidence of one bean per pod [9].

High-quality edamame pods are bright green 
with sparse hairs (from white to gray), well 
shaped with a flawless surface, without dama-
ge or external defects, and contain two or more 
beans [10]. Edamame is harvested when the 
beans are still immature (between the repro-
ductive growth stages R6 and R7), when the 
seeds have filled 80–90% of the pod and retain 
about 65% moisture [11]. In the phase of tech-
nological maturity, edamame at the R6 stage 
has an intense green color, a low concentration 
of oligosaccharides and antinutrients, as well 
as a high content of sucrose and a large mass 

of immature seeds [12, 13]. Vegetable varieties 
of soybeans differ from oilseeds in increased 
content of monosaccharides (about a third 
higher), sucrose (1.5 times more), and a re-
duced content of trisaccharides (almost 2 
times). In the dry matter of vegetable soybean 
seeds, the proportion of mono- and oligosac-
charides ranges from 14–24%, sometimes 
reaching 35%, but in world collections there 
are vegetable-type soybean samples in which 
the proportion of Ñ
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 is higher. Such 

beans are more palatable and do not cause di-
gestive problems when consumed, which is why 
they are also called «sweet soybeans» [14]. An 
important element in the introduction of vege-
table soybeans with a high content of biologi-
cally active substances is the study of the pro-
ductivity of the starting material Glycine max 
var. Shirofumi L.

 Materials and research methods 
Research on the technology of growing vege-

table soybean varieties in the conditions of the 
Forest-Steppe of Ukraine was carried out in 
2020–2021 on the experimental field of the De-
partment of Vegetable Growing at the Educa-
tional and Scientific Department of Uman Na-
tional University of Horticulture with coordi-
nates 48°46' North latitude 30°14' East longi-
tude of Greenwich of altitude 245 m above sea 
level. The scheme of the experiment included 
seven collection varieties of vegetable soybeans 
(Table 1).

Table 1 
The origin of the collection varieties of vegetable 

soybeans
Number according to State Catalog 

of Samples of Legume cultures 
of the National Center for Plant 
Genetic Resources of Ukraine 

Variety name Country 
of origin

‘Romatnyka’ St Ukraine
UD0200177 ‘Fiskeby V’ Sweden
UD02200640 ‘Karikachi’ Japan
UD0201068 ‘Astra’ Russia
UD0201080 ‘Vesta’ Russia
UD0201152 ‘SibNIISOKh 6’ Russia
UD0202500 ‘Sac’ Japan
UD0202625 ‘Fiskeby V-E5’ Belarus
UKR001:02894 ‘L 380-2-13’ Ukraine

A randomized field experiment was conduc-
ted. The experiment was performed in four 
repe titions. The area of the experimental plot 
was 10 m2. Sowing of vegetable soybeans was 
carried out according to the scheme 45 × 5 cm 
(444 000 pcs./ha) on May 5–10.

Collection samples of vegetable soybeans 
were provided by the National Center for Ge-
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netic Resources of the Plant Production Insti-
tute named after. V. Ya. Yuriev to study the 
suitability of cultivation for vegetable purpo-
ses and determine the technological properties 
of products. The presented collection samples 
originate from different regions; therefore 
they are characterized by significant diffe-
rences among themselves. According to the re-
commendations of the Institute of Vegetable 
and Melon Growing of the NAAN of Ukraine, 
the variety ‘Romantyka’ was taken as the stan-
dard, since it is being studied at the Institute 
as a soybean variety for vegetable use.

 The soil of the experimental plot is pod-
zolized hard loamy chernozem [15]. During the 
study period, the weather conditions were fa-
vorable for the cultivation of vegetable soy-
beans. Weather conditions throughout 2020–
2021 differed in the main indicators; there-
fore, the variability of morphological charac-
teristics and the productivity of vegetable 
soybean varieties were assessed objectively. 

The technology for growing collection varie-
ties of vegetable soybeans was generally ac-
cepted for the Forest-Steppe. 

During 2020–2021 the productivity and bio-
chemical composition of vegetable soybean, de-
pending on the variety, were studied in field 
and laboratory experiments in the conditions 
of the Right-Bank Forest-Steppe of Ukraine.

Biometric measurements (plant height, cm; 
leaf area, thousand m2; number of shoots, pcs/
plant; number of seeds, pcs/bean; net primary 
productivity of photosynthesis in the period 
between phases of full pod – technical matu-
rity, g/day/m2) and indicators of individual 
productivity (mass of beans, g/plant) were car-
ried out in four repetitions on 100 typical 
plants in each. 

The net primary productivity of photosyn-
thesis (NPPF) was determined by the phases of 
plant development (full pod – technical ripe-
ness) by dividing the growth of phytomass for 
a certain period of time by the average leaf 
area according to the formula: 

Ô÷
 = 2 • (Â2 – Â1)                               (1)

       (L1 + L2) • T

The dry matter was determined by the dry-
ing method according to the State Standard 
7804:2015 [16]. Sugars were extracted from 
crushed (1 g) unripe beans with water and ana-
lyzed by high-performance liquid chromatog-
raphy (HPLC) using a Waters-2695 HPLC 
chromatograph. Measurement of sugar content 
was determined using a Waters 410 differen-
tial refractometer according to the Johansen 

and others method. [17]. Protein content – by 
the Kjeldahl method, according to the State 
Standard ISO 5983-2003 [18]. 

To analyze the variability of traits, we used 
the index of the coefficient of variation, a rela-
tive value characterizing the dispersion (varia-
bility) of a trait. This indicator is the ratio of 
the SD standard deviation to the arithmetic 
mean, and is expressed as a percentage:

CV = SD                                        (2)
        X

The coefficient of variation was used to com-
pare the variability of traits expressed in dif-
ferent units of measurement. The degree of 
variation was measured on a ratio scale: 

CV < 10% – weak variation; 
CV 11–25% – average; 
CV > 25% – significant [19] using computer 

programs Excel and Statistica 10. 
Statistical processing of the obtained results 

was carried out with the calculation of the 
arithmetic mean (x) of the standard deviation 
(SD), calculated using Microsoft Excel 2016. 
The obtained data were compared using analy-
sis of variance.

 
Research results 
When evaluating the collection material, 

breeders analyze, in addition to the general 
vegetation period, the interphase period «ger-
mination-flowering», showing the rate of for-
mation of soybean vegetative organs. This in-
dicator mainly depends on genetic factors, to a 
lesser extent – on agro-climatic conditions. The 
duration of the growing season of soybeans is 
controlled by the dominant allele of the E1 gene 
[20]. For the Forest-Steppe zone of Ukraine, the 
duration of the growing season should be about 
55–65 days; with a longer period, there is a 
possibility that the variety will not have time 
to produce a seed crop. When creating early 
ripening vegetable varieties, it is important to 
take into account that some varieties in the 
process of ontogenesis have a longer period of 
vegetative development, but in general, their 
ripening time does not increase [21].

Studies revealed that the processes of growth 
and development of vegetable soybeans during 
the growing season differed significantly de-
pending on the plant variety. Seedlings of all 
studied varieties appeared 9–11 days after so-
wing, while the onset of the budding phase in the 
samples of ‘Astra’, ‘Vesta’ and ‘SibNIISOKh 6’ 
varieties occurred 24–30 days later than others.

On the basis of the «vegetation period» 
plants differed significantly. The technological 
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maturity of beans came on 61–100 days from 
seedlings emergence. This makes it possible to 
create a conveyor scheme for the consumption 
of green edamame beans by using varieties of 
different ripeness groups.

According to the results of research, it was 
established that ‘Romatnyka’ standard variety 
and the ‘Karikachi’ and ‘Astra’ collection speci-
mens belong to the semi-determinant type of 
growth. Plants of ‘Karikachi’ and ‘Astra’ vari-
eties in the phase of technological maturity 
were larger. Compared to the standard, their 
height differed by 11.3 and 12.4%. Collection 
varieties ‘Fiskeby V’, ‘L 380-2-13’, ‘Fiskeby 
V-E5’, ‘SibNIISOKh 6’, ‘Sac’, ‘Vesta’ belong to 
the determinant type of growth, the height of 
which was in the range of 62.0–78.0 cm, which 
is 19.6–36.1% less than the standard. 

It is known that 90–95% of the dry matter of 
crop yields is created by photosynthesis in 
leaves. Taking this into account, the yield of 
agricultural crops largely depends on the dy-
namics of the increase in the area of plant leaves 
and the intensity of their work during the gro-
wing season. The leaf surface area is a rather 
variable value, which formation is significantly 
influenced by varietal characteristics, condi-
tions of moisture supply, nutrition and other 
technological methods of cultivation. According 
to this indicator, samples of vegetable soybeans 
were of medium variant – CV = 11%. The lar-
gest area of the assimilation surface was pro-
duced by plants of the varieties ‘Astra’, ‘Karikac-
hi’, ‘Fiskeby V’, ‘Sac’, ‘Fiskeby V-E5’, ‘Vesta’ – 
30.6–39.0 thousand m2/ha, which is more than 
the standard by 1.3–29.1% (Table 2).

Table 2
Productivity parameters of different varieties of vegetable soybeans (2020–2021) 

 Sample

Productivity parameters of vegetable soybeans in the phase of technological maturity of beans

Plant height, 
cm

Leaf area
of crops, 

thousand m2 

Number 
of shoots, 
pcs./plant

Number 
of beans, 

pcs./plant 

Number 
of seeds, 

pcs./bean 

NPPF full pod - technological 
maturity,
g/m2/day 

‘Romatnyka St 97±5.2 30.2±0.64 2.0±0.11 31.0±1.9 2±0.10 2.52±0.07
‘Fiskeby V’ 62±1.7 34.6±0.98 2.0±0.08 31.8±0.7 2±0.07 2.65±0.14
‘Karikachi’ 108±3.3 33.0±1.13 2.0±0.06 34.0±0.5 2±0.07 2.41±0.04
‘Astra’ 109±2.9 30.6±1.60 2.5±0.07 38.0±2.1 3±0.07 2.43±0.07
‘Vesta’ 78±3.1 39.0±0.99 2.5±0.09 48.5±1.2 3±0.07 2.95±0.09
‘SibNIISOKh 6’ 70±2.5 30.0±0.83 3.0±0.11 49.0±1.3 3±0.21 2.55±0.08
‘Sac’ 72±0.6 35.0±1.12 3.0±0.08 58.0±1.3 3±0.04 2.74±0.07
‘Fiskeby V-E5’ 67±3.6 37.5±1.32 3.5±0.17 71.0±5.1 3±0.13 2.83±0.10
‘L 380-2-13’ 64±2.9 28.1±0.89 4.0±0.08 76.0±1.7 3±0.06 2.62±0.05

Xmed. 80.8 33.1 2.7 48.6 2.7 2.6
SD 17.7 3.5 0.7 15.8 0.5 0.2

CV, % 22 11 25 33 18 6

A smaller leaf area compared to the stan-
dard was produced by plants of ‘L 380-2-13’, 
‘SibNIISOKh 6’ varieties – 28.1 and 30.0 thou-
sand m2/ha, which is less than the standard by 
0.7 and 7.0%.

In terms of the number of shoots, the plants 
of most samples varied significantly (CV = 25%). 
The maximum number of shoots was formed by 
plants of the ‘Fiskeby V-E5’ variety – 4 pcs./
plant, which is 60% more than the standard, or 
1.5 pcs./plant. Varieties ‘Karikachi’, ‘Astra’, 
‘Vesta’ were characterized by slightly higher 
rates relative to the standard for this trait – 
3.0–3.5 pcs./plant, which is 0.5–1.0 pcs/plant, 
more than the standard or 20–40%. Plant varie-
ties ‘Fiskeby V’, ‘SibNIISOKh 6’, ‘L 380-2-13’ 
formed two shoots, which is less than the stan-
dard by 0.5 pcs., that is, 50% of the plants 
formed 2 and 3 shoots per plant.

The net primary productivity of photosyn-
thesis varied little in all variants of the ex-

periment (CV = 6%). The maximum net pri-
mary productivity of photosynthesis was ob-
served in samples ‘Vesta’ – 2.95 g/m2/day and 
‘Fiskeby V-E5’ – 2.83 g/m2/day, which is 17.1 
and 12.3% more than the standard. The net 
primary productivity of photosynthesis in 
‘Fiskeby V’, ‘Sac’ samples was significantly 
higher than ‘Romantyka’ variety – 2.65 and 
2.74 g/m2/day, which is more by 5.2 and 8.7%.

In terms of the number of beans per plant, 
sam ples ‘Sac’, ‘Fiskeby V-E5’, ‘Astra’ signifi-
cantly prevailed over ‘Romantyka’ variety – 
58–76 pcs./plant, which is more by 19.6–56.7%. 
A smaller number of beans in comparison with 
the standard was formed by samples ‘Fiskeby V’, 
‘SibNIISOKh 6’, ‘Karikachi’, ‘L 380-2-13’ –
31–38 pcs./growth, which is 21.6–36.1 less %. 
The variation of this feature was strong – 
CV = 33%.

In terms of the number of seeds in one bean, 
the varieties were medium variable, the coeffi-
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cient of variation was 18%, and they were clear-
ly divided into two groups: with two-seeded 
beans (Karikachi’, ‘Astra’, ‘L 380-2-13’) and 
three-seeded beans (‘Romantyka’ St, ‘Fiskeby V’, 
‘Vesta’, ‘SibNIISOKh 6’, ‘Sac’, ‘Fiskeby V-E5’).

 The marketable yield for vegetable purposes 
and the efficiency of cultivation in general de-
pend on the mass of beans. The variation of 
this feature was significant, the coefficient of 
variation was 29%. Varieties ‘L 380-2-13’, 
‘Sac’, ‘Vesta’, ‘Fiskeby V’, ‘Fiskeby V-E5’ were 
characterized by a significantly greater mass 
of beans. Thus, samples ‘Vesta’, ‘Fiskeby V’, 
‘Fiskeby V-E5’ had beans weighing 163–176 g/
plant, which is 81.1–95.6% more than the 
standard; samples ‘L 380-2-13’, ‘Sac’ – 138.6 
and 156.6 g/plant (+54.0 and 74.0%). Only one 
variety ‘Karikachi’ was characterized by a 
lower mass of beans – 81 g/plant, which is 
10% less than the standard.

 The formation of a crop is a complex set of 
numerous physiological and biochemical pro-
cesses of the vital activity of a plant organism, 
the intensity of which is influenced by a large 
number of factors. The yield value of agricul-
tural crops depends on soil and climatic condi-

tions, characteristics of the biology of a cul-
ture, technological methods and other factors.

Crop yield is an indicator on which the expe-
diency and efficiency of cultivation technology 
depends. Most of the collection samples signifi-
cantly exceeded the standard variety ‘Romatny-
ka’, their yield fluctuated within 11.3–22.4 t/ha. 
Varieties ‘L 380-2-13’ (17.3 t/ha), ‘Vesta’ 
(18.8 t/ha), ‘Sac’ (19.6 t/ha), ‘Fiskeby V’ 
(21.4 t/ha), ‘Fiskeby V-E5’ (22.4 t/ha), were cha-
racterized by maximum yield, which was 6.2–
98.2% more than the standard. Edamame yield 
variation was also strong with CV = 27%.

Consequently, the yield of vegetable soy-
beans largely depends on varietal characteris-
tics, which differ significantly from each other 
for all indicators. 

It is advisable to evaluate the productivity of 
varieties not only by the yield of marketable 
products, but also by the possibility of obtaining 
high-quality seed. High seed yield above the 
standard was obtained in samples ‘L 380-2-13’ 
(2.88 t/ha), ‘Sac’ (3.10 t/ha), ‘Vesta’ (3.10 t/ha), 
‘Fiskeby V’ (3.63 t/ha), ‘Fiskeby V-E5’ (4.00 t/ha), 
which exceeded the standard by 8.0–64.8% 
(Table 3).

Table 3
Yield and quality parameters of vegetable soybean samples 

Sample Weight of beans, g/plant Bean yield, t/ha  Seed yield, t/ha Dry matter, %
‘Romatnyka’ St 90.0±2.4 11.3±0.40 2.00±0.06 31.70±0.62
‘Fiskeby V’ 171.0±6.2 21.4±0.41 2.11±0.18 23.00±1.58
‘Karikachi’ 81.0±1.5 10.5±0.36 2.20±0.06 32.00±1.92
‘Astra’ 90.0±2.8 12.7±0.55 2.38±0.11 30.70±1.62
‘Vesta’ 163.0±12.0 18.8±0.45 2.88±0.08 28.00±1.09
‘SibNIISOKh 6’ 95.4±2.4 12.0±0.24 3.08±0.16 31.10±0.79
‘Sac’ 156.6±9.0 19.6±0.62 3.08±0.09 26.00±1.26
‘Fiskeby V-E5’ 176.0±5.6 22.4±0.35 3.63±0.21 22.70±1.29
‘L 380-2-13’ 138.6±4.4 17.3±0.82 4.00±0.04 28.60±1.26

Xmed. 129.1 16.2 2.80 28.20
SD 37.2 4.4 0.7 3.4

CV, % 29 27 23 12

Dry matter is the main indicator on which 
the energy and bioenergy efficiency of the pro-
duction of any product depends, so the analysis 
of this indicator was carried out in sufficient 
detail. ‘Karikachi’ sample dominated the stan-
dard in terms of solids content, although not 
significantly – 32.0%. The dry matter of varie-
ties ‘Vesta’, ‘L 380-2-13’, ‘Astra’, ‘SibNIISOKh 6’ 
was insignificantly less than the standard – 
28.0–31.1%, which is less than the variety ‘Ro-
matnyka’ by 1.9–11.7%. Samples ‘Fiskeby 
V-E5’, ‘Fiskeby V’, ‘Sac’ had a dry matter of 
22.7–26.0%, which is 18.0–28.4% less than the 
standard.

The study of crude protein content in the 
immature grain of vegetable soybean indicated 

a significantly lower content of it relative to 
biologically mature grain. The protein concen-
tration of edamame beans was in the range of 
28.2–38.6%, which is less than the same indi-
cator in biologically mature grain – 36.1–
42.8% (Fig. 1).

A slightly higher protein content relative to 
the standard was noted in one sample – ‘Kari-
kachi’ – 38.6% in the phase of technological 
maturity and 42.8% in the phase of biological 
maturity. Collection samples ‘Fiskeby V-E5’, 
‘Fiskeby V’, ‘Vesta’, ‘Sac’, ‘SibNIISOKh 6’, 
‘L 380-2-13’, ‘Astra’ accumulated less protein in 
the grain relative to the standard by 5.5–25.8% 
in the phase of technological maturity and 1.2–
15.1% in the phase of biological maturity.
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The content of soluble sugars, including mono-
saccharides (fructose, glucose), disaccharides (su-
crose), and oligosaccharides (raffinose and stachy-
ose) in edamame seeds are shown in Table 4. In 
plant samples of ‘Sac’ and ‘Arikachi’ varieties 

fructose concentration was the highest – 0.96–
1.12 mg/100 g, this is 26.3–47.4% more relative 
to the standard. Samples ‘SibNIISOKh 6’, ‘Fiske-
by V-E5’ had somewhat lower fructose content, 
but exceeded the standard sample by 15.8–17.1%.

Fig. The content of crude protein at different stages of bean ripeness in edamame, depending on their variety 
(2020–2021), % (LCD0.05 t.m. = 2.14; LCD0.05 b.m. = 2,92)
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Table 4
Soluble sugar content in vegetable soybeans

Variety
Sugar content, g/100 g dry matter (X ± SD)

fructose glucose sucrose raffinose stachyose
‘Romatnyka’ St 0.76±0.012 0.24±0.005 9.26±0.15 0.45±0.013 0.06±0.001
‘Fiskeby V’ 0.82±0.019 0.21±0.006 9.14±0.35 0.39±0.010 0.08±0.003
‘Karikachi’ 0.96±0.007 0.15±0.005 8.24±0.22 0.27±0.008 0.11±0.005
‘Astra’ 0.98±0.026 0.15±0.007 7.70±0.04 0.21±0.012 0.11±0.003
‘Vesta’ 0.75±0.020 0.21±0.009 9.31±0.31 0.47±0.019 0.06±0.003
‘SibNIISOKh 6’ 0.88±0.022 0.18±0.009 8.64±0.18 0.36±0.012 0.09±0.004
‘Sac’ 1.12±0.046 0.13±0.004 6.82±0.22 0.16±0.004 0.13±0.003
‘Fiskeby V-E5’ 0.89±0.025 0.17±0.005 8.41±0.17 0.31±0.014 0.10±0.002
‘L 380-2-13’ 0.74±0.016 0.22±0.005 9.38±0.27 0.52±0.031 0.06±0.002

Xmed. 0.88 0.18 8.54 0.35 0.09
SD 0.12 0.04 0.81 0.11 0.02

CV, % 14 19 10 33 27

The concentration of glucose in all studied sam-
ples of vegetable soybeans varied markedly with-
in the range of 0.13–0.24 mg/100 g (CV = 19%) 
and was below the standard by 8.3–45.8%. In 
terms of the concentration of sucrose and raf-
finose, the same tendency was observed – the 
studied samples were characterized by the lo-
west concentration, with the exception of indi-
vidual samples (‘Vsesta’ and ‘L 380-2-13’). 

However, the sucrose content varied little – 
CV = 10%, and the raffinose content very 
strongly (CV = 33%). 

The samples significantly varied in the con-
tent of stachyose (CV = 27%); most of the stu-
died samples significantly exceeded the stan-
dard, with the exception of samples of ‘Vesta’ 
and ‘L 380-2-13’ varieties, where its content 
was equal to the standard. 



333ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 4

Breeding and seed production

The results of the study indicate a very 
strong differentiation of varieties according to 
all economic characteristics.

Conclusions 
The results show that even with minor vari-

ations in genotype, vegetable soybean varie-
ties/samples are reasonably similar to grain-
type soybeans. Our results also support the 
benefits of edamame as a low oligosaccharide 
dietary product. A promising variety is 
UD0202500 ‘Sac’ originating from Japan. It is 
characterized by large seeds of bright green 
color at the stage of technological and biologi-
cal maturity, increased yield of green beans – 
19.6 t/ha, seeds – 3.08 t/ha; has fairly high 
protein content – up to 35.9% in green beans 
and up to 42.0% in mature seeds. The obtained 
results provide useful information about seed 
and nutritional quality of edamame for further 
breeding practice and prove that the intro-
duced vegetable soybean varieties are suitable 
for both vegetable production and high-quality 
seeds.
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Ìåòà. Àãðîá³îëîã³÷íå îö³íþâàííÿ ñîðò³â ñî¿ Glycine 
max var. Shirofumi çà êîìïëåêñîì ãîñïîäàðñüêî-ö³ííèõ 
îçíàê äëÿ ³íòðîäóêö³¿ â óìîâàõ Ë³ñîñòåïó Óêðà¿íè. Äîá³ð 
ïåðñïåêòèâíèõ ñåëåêö³éíèõ ôîðì çà ìîðôî-á³îëîã³÷íèìè 
òà ô³ç³îëîãî-á³îõ³ì³÷íèìè õàðàêòåðèñòèêàìè. Ìåòîäè. 
Ïîëüîâ³, ëàáîðàòîðí³, ñòàòèñòè÷í³, ðîçðàõóíêîâî-àíàë³-
òè÷í³. Äîñë³äæåííÿ ïðîâîäèëè â óìîâàõ íàâ÷àëüíî-âè-
ðîáíè÷îãî â³ää³ëó Óìàíñüêîãî íàö³îíàëüíîãî óí³âåðñè-
òåòó ñàä³âíèöòâà âïðîäîâæ 2020–2021 ðð., âèêîðèñòî-
âóâàëè êîëåêö³éí³ ñîðòè ð³çíîãî åêîëîãî-ãåîãðàô³÷íîãî 
ïîõîäæåííÿ (Óêðà¿íà, Á³ëîðóñü, Øâåö³ÿ, ßïîí³ÿ ³ Ðîñ³ÿ). 

Îö³íþâàííÿ ñîðò³â ïðîâîäèëè çà íàñòóïíèìè ïàðàìå-
òðàìè: âèñîòà ðîñëèí, ëèñòêîâà ïëîùà, ÷èñòà ïðîäóêòèâ-
í³ñòü ôîòîñèíòåçó òà ïîêàçíèêè ³íäèâ³äóàëüíî¿ ïðîäóêòèâ-
íîñò³ (ìàñà áîá³â ç îäí³º¿ ðîñëèíè, ê³ëüê³ñòü íàñ³íèí ó áîá³ 
òà ³í.), âðîæàéí³ñòü çåëåíèõ áîá³â òà á³îëîã³÷íî çð³ëîãî 
íàñ³ííÿ ³ â³äïîâ³äíî ÿê³ñí³ ïîêàçíèêè ïðîäóêö³¿ (ñóõà ðå-
÷îâèíà, âì³ñò öóêð³â ³ ïðîòå¿íó). Îáë³êè ïðîâîäèëè ó ôàç³ 
òåõí³÷íî¿ ñòèãëîñò³ áîá³â. Ðåçóëüòàòè. Ì³íëèâ³ñòü îçíàêè 
«âèñîòà ðîñëèíè» äîñë³äæóâàíèõ ñîðò³â ìàëà ñåðåäíþ âà-
ð³àö³þ – êîåô³ö³ºíò âàð³þâàííÿ ñêëàäàâ 22%. Ðåçóëüòàòè 
âêàçàëè, ùî ñîðò-ñòàíäàðò ‘Ðîìàíòèêà’ òà êîëåêö³éí³ ñîðòè 
‘Karikachi’ òà ‘Àñòðà’ â³äíîñÿòüñÿ äî íàï³âäåòåðì³íàíòíî-
ãî òèïó ðîñòó (97–109 ñì), ñîðòè ‘Fiskeby V’, ‘Ë 380-2-13’, 
‘Fiskeby V-E5’, ‘ÑèáÍÈÈÑÎÕ 6’, ‘Sac’, ‘Âåñòà’ íàëåæàòü äî äå-
òåðì³íàíòíîãî òèïó ðîñòó. Çà ê³ëüê³ñòþ íàñ³íèí ó ñòðó÷êó 

äîñë³äæóâàí³ ñîðòè ÷³òêî ðîçä³ëèëèñÿ íà äâ³ ãðóïè: ç äâî-
íàñ³ííèìè áîáàìè (ñîðòè ‘Karikachi’, ‘Àñòðà’, ‘Ë 380-2-13’) 
òà òðèíàñ³ííèìè áîáàìè (ñîðòè ‘Ðîìàíòèêà’ (St), ‘Fiskeby V’, 
‘Âåñòà’, ‘ÑèáÍÈÈÑÎÕ 6’, ‘Sac’, ‘Fiskeby V-E5’). Ìàêñèìàëü-
íó âðîæàéí³ñòü áîá³â åäàìàìå ôîðìóâàëè ðîñëèíè ñîðòó 
‘Ë 380-2-13’ (17,3 ò/ãà), ‘Âåñòà’ (18,8 ò/ãà), ‘Sac’ (19,6 ò/ãà), 
‘Fiskeby V’ (21,4 ò/ãà), ‘Fiskeby V-E5’ (22,4 ò/ãà). Âèÿâëåíî 
³ñòîòíó äèôåðåíö³àö³þ ñîðò³â ñî¿ îâî÷åâî¿ çà ïîêàçíèêà-
ìè á³îõ³ì³÷íîãî ñêëàäó íåäîçð³ëèõ áîá³â. Ñóõèé çàëèøîê 
ñòàíîâèâ 22,70–31,70%. ×àñòêà ïðîòå¿íó ó çåëåíèõ áîáàõ 
åäàìàìå ñòàíîâèëà 28,2–38,6%, ó á³îëîã³÷íî çð³ëîìó íà-
ñ³íí³ éîãî ÷àñòêà çðîñòàëà äî 36,1–42,8%. Ñåðåä ðîç÷èííèõ 
öóêð³â íàéá³ëüøó êîíöåíòðàö³þ â³äçíà÷åíî äëÿ ñàõàðî-
çè – 7,70–9,38 ìã/100 ã ñóõîãî íàñ³ííÿ, ùî â ñåðåäíüîìó 
ñêëàäàëî 81,6–86,2% óñ³õ öóêð³â. Íàâåäåí³ ðåçóëüòàòè çà-
áåçïå÷óþòü êîìïëåêñíó îö³íêó äëÿ ñåëåêö³éíî¿ ðîáîòè íàä 
ñîðòàìè ñî¿ îâî÷åâî¿ ç íèçüêèì âì³ñòîì îë³ãîñàõàðèä³â. 
Âèñíîâêè. Îö³íþâàííÿ êîëåêö³éíèõ ñîðò³â ñî¿ îâî÷åâîãî 
íàïðÿìó âèêîðèñòàííÿ çà âàð³àáåëüí³ñòþ ìîðôîëîã³÷íèõ 
îçíàê òà ïðîäóêòèâí³ñòþ äîçâîëèëî âèä³ëèòè ñåðåä ³íòðî-
äóêîâàíèõ êîëåêö³éíèõ ñîðò³â çà êîìïëåêñîì ö³ííèõ îçíàê 
äëÿ âèêîðèñòàííÿ ó ñåëåêö³éíîìó ïðîöåñ³ ñîðò ‘Sac’ äëÿ 
ñòâîðåííÿ íîâèõ ñîðò³â ñî¿ îâî÷åâîãî íàïðÿìó, àäàïòîâà-
íèõ äî óìîâ Ë³ñîñòåïó Óêðà¿íè. 

Êëþ÷îâ³ ñëîâà: åäàìàìå; óðîæàéí³ñòü; ïðîòå¿í; âì³ñò 
öóêð³â; íàñ³ííÿ.
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