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COMPARATIVE ASSESSMENT OF THE YIELD AND QUALITY INDICATORS OF SOYBEAN
VARIETIES ACCORDING TO TRADITIONAL AND ORGANIC TECHNOLOGY

M. B. Grabovskiy, Yu. V. Fedoruk, T. O. Grabovska, M. V. Lozinskyi, L. A. Kozak
Bila Tserkva National Agrarian University, 8/1 Soborna Sq., Bila Tserkva, Kyiv region, 09117, Ukraine

Topicality. One of the alternatives to the intensification of agricultural production is the introduction
of new ecological technologies that are aimed at realizing the natural potential of agrophytocenoses and are
based on the effective use of their biological capabilities. Climate changes and development of
environmentalization in agriculture create prerequisites for the selection of soybean varieties of different
maturity groups and the study of their productivity potential and grain quality indicators under different
cultivation technologies. Purpose. Assessment of soybean varieties by yield and grain quality indicators
under traditional and organic technologies. Methods. Field, laboratory, mathematical, statistical analysis.
Results. It was established that the grain yield of mid-early ripening soybean varieties (Everest, ES
Professor and DH530) was 2.88 t/ha under traditional technology, and 2.24 t/ha under organic technology,
and of mid-ripening soybean varieties (Windsor, ES Pallador and Emperor) — 3.25 and 2.44 t/ha,
respectively, that is higher than in mid-early ripening varieties. The difference in grain yield under
traditional and organic technologies was 0.63 t/ha for mid-early ripening varieties, and 0.81 t/ha for mid-
ripening varieties. Over two years of research, we found that soybean grain contained an average of 39.8—
42.5 % protein, 20.1-21.7 % fat, and 11.7—13.9 % moisture content. Protein yield ranged within 1.11-1.42 t/ha
and fat yield — 0.57-0.72 t/ha due to higher soybean grain yield under traditional technology, which was by
21.0-24.7 and 21.5-25.6 % higher than under organic cultivation. It was found that the level of correlation
between grain yield and protein content was above the average (r = 0.69 and 0.78) for traditional and
organic cultivation, and the correlation between yield and fat content was high (r = 0.97 and 0.95).
Conclusions. The quality indicators (protein and fat content) and grain moisture content of soybeans
depended on the varietal characteristics and weather conditions and remained unchanged under the
influence of cultivation technology. The soybean of Emperor variety had the highest grain yield (3.35 and
2.47 t/ha), protein yield (1.42 and 1.05 t/ha) and fat yield (0.72 and 0.54 t/ha), respectively, under traditional
and organic cultivation technologies. Therefore, this variety can be recommended for cultivation under both
technologies.

Key words: soybean, productivity, protein content, fat content, grain moisture content

Introduction. In Ukraine, soybeans (Gly-
cine max (L.)) occupy a prominent place as an
export-oriented and fodder crop, and are also of
strategic importance for the food and economic
security of the country. Changes in the dietary
patterns of people in developed countries, as
well as population growth in Asia and the rapid
development of the livestock industry in the
European Union, have led to increased demand
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for this crop. This resulted in an increase in glo-
bal demand for soybeans and a shift in many
countries to soybean cultivation [1].

The issue of securing and improving the
quality of protein plant products is relevant for
all countries. The success and efficiency of agri-
culture and the economy largely depend on ad-
dressing this issue [2].Over the last 50 years, the
geography of soybean cultivation has expanded,
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the number of countries that grow it has grown
to 91, and the area of arable land allocated to
this crop has increased significantly. In many
countries, soybeans occupy from 18 to 50 % of
the arable land [3].

In 2019, Ukraine ranked ninth among the
world soybean producers with a gross yield of
3.7 mln tonnes [4]. In 2022, the soybean cultiva-
tion area in Ukraine was 1.5 mln hectares, and
the gross yield was 3.7 miln tonnes [5]. The
main Ukrainian soybean production is located in
the so-called Soybean Belt, which includes the
Forest-Steppe zone. In recent years, 64.5 % of
soybean crops were planted in this zone, 25.1 %
in the Steppe, and 10.4 % in Polissia. [6].

According to the Research Institute of Or-
ganic Agriculture FiBL, in 2020, soybeans oc-
cupied an area of 0.25 million hectares, account-
ing for 29 % of the total area of organically
grown oilseeds worldwide [7]. At the same time,
soybeans grown in accordance with organic
standards account for less than 0.1 % of the total
global production of this crop. Recently, the
production of organically grown soybeans has
been gradually increasing around the world [8].

The negative effects of agricultural pro-
duction intensification can be overcome by cre-
ating new environmentally friendly technologies
that focus on the realisation of the natural poten-
tial of ecosystems and are based on the efficient
utilisation of their biological capabilities, opti-
mising the interaction of microorganisms and
plants in agrophytocenoses [9]. Environmentally
friendly management is an alternative to tradi-
tional agricultural production, which is aimed at
providing humanity with environmentally safe
food [10].

Environmentally friendly management
aims to enhance ecological processes in ecosys-
tems that promote the nutrition of plants and
preserve soil and water resources. Organic
standards prohibit the use of synthetic pesti-
cides, genetically modified organisms and sew-
age sludge in certified organic production [11].
According to forecasts, organic crop production
will consume 39 % less energy on average and
generate 77 % less greenhouse gas emissions
compared to conventional crop production [12].

Organic production is characterised by ni-
trogen deficiency and competition of cultivated
plants with weeds and insects. [13]. Weed con-
trol is often a challenge in organic cultivation
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since producers are limited to mechanical and
biological weed control, while conventional ag-
riculture applies mechanical, biological and
chemical weed control practices [14]. In addi-
tion, there is a greater number and diversity of
insects in organic fields compared to conven-
tional ones [15].

In Ukraine, the development of organic
cultivation technologies is an urgent priority to
enhance the natural biological activity and re-
store the balance of nutrients in the soil [16].
Research of organic soybean production is also
important. For the large-scale development of
domestic organic production of this crop,
Ukraine certainly needs to develop its own or-
ganic seed pool [17 The high level of weed in-
festation of organic fields, resulting from an-
thropogenic factors and biological characteris-
tics of weeds, is a limiting factor that holds
down the expansion of sown areas and growth
of soybean yield. Therefore, the organic soy-
bean cultivation system requires an enhance-
ment of the overall agriculture standards, con-
sidering the agrotechnical practices of weed
control, the highly competitive crop varieties [18].

According to G. Dozet et al. [19], the av-
erage soybean yield was 24.09 % higher in con-
ventional production compared to organic pro-
duction. However, the average price of organic
soybeans was also 30-38 % higher compared to
conventional soybean production. According to
M. A. Cavigelli et al. [20], soybean yield was on
average 19 % lower in three organic cultivation
systems (2.88 t/ha) than in conventional cultiva-
tion systems (3.57 t/ha), which is explained by
high competition with weeds in organic production.

The data analysed by T. De Ponti et al.
[21], shows that the yield of crops under organic
production is approximately 80 % from the con-
ventional one. The analysis of 362 datasets also
showed a high variation in the yield of organic
production (standard deviation of 21 %). Some
of these variations are systematic. The yield of
some crops differed by more than 80 %, for ex-
ample, for soybeans and other legumes, rice and
maize.

However, according to other scientists
[22, 23], the difference between conventional
and organic soybean yields was not so signifi-
cant. The advantages of organic cultivation
technologies include lower energy and fuel con-
sumption, stable yield, higher organic matter
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and nitrogen content, and conservation of mois-
ture resources in the soil. Conventional agricul-
tural technologies are used to meet the demands
of people and livestock, making it more sustain-
able and economically viable [24].

Climate change and greening in agricul-
ture require the selection of soybean varieties of
different maturity groups and the study of their
productivity potential and grain quality under
different cultivation technologies.

The purpose of the research was to evalu-
ate soybean varieties for yield and grain quality
under conventional and organic cultivation
technologies.

Materials and Methods. The research
was conducted at the Training and Production
Centre of Bila Tserkva National Agrarian Uni-
versity in 2021-2022. The research examined
the mid-early soybean varieties Everest, ES Pro-
fessor and DH530 and the mid-ripening varie-
ties Windsor, ES Pallador and Emperor. The
soybeans were grown using conventional and
organic technologies.

The traditional technology included the
application of soil herbicides Mistral (0.5 1/ha)
and Kalif (0.25 1/ha) before sprouting of soy-
beans, post-emergence herbicides Agil (1 1/ha)
and Eventus (1.8 1/ha) in the stage of 2-3 true
soybean leaves and fungicide Custodia (1 1/ha)
before flower-bud formation. Seeds pre-treated
with Maxim XL fungicide were used for sow-
ing. No mineral fertilisers were applied. We
applied N7oP4K49 to the predecessor (winter
barley). The organic technology included sow-
ing with inoculated seeds only (no fungicide),
use of a Striegel straw harrow as weed emer-
gence (3—7 cultivations) and the bio-fungicide
Phytohelp (0.8 1/ha) before flower-bud for-
mation. The seeding rate was increased by 17 %
to maintain the optimum plant density under
organic cultivation technology as a result of
damage caused by post-emergence harrowing.
No mineral fertilisers or plant protection prod-
ucts were applied to the area allocated for or-
ganic production for 4 years. The buffer zone
between the fields of organic and the conven-
tional technologies was 15 m.

The cultivation technology of organic
soybeans complied with the basic principles of
organic production and the requirements of the
current legislation of Ukraine [25]. The research
was conducted according to the following guide-
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lines [26].

The soil of the experimental plot is typical
leached, medium-deep, low-humus, coarse-
dusty, light loamy chernozem on carbonate lo-
ess. The sowing area was 30 m?, the registration
area was 25 m’, the experiment was repeated
three times, and variants were arranged in a sys-
tematic manner. The predecessor in both tech-
nologies is winter barley. Sowing method was
narrow-row (with row spacing of 15 cm). In
both technologies, pre-sowing inoculation of
seeds with HiStik Soy was applied. Soybean
was sown in the early part of May. The seeding
rate was 600 thousand seeds/ha for conventional
technology and 700 thousand seeds/ha for or-
ganic technology. The crop was harvested with a
Massey Ferguson 16 MF combine in stage of
full grain maturity. The protein, fat and moisture
content of soybean grain were determined using
the analyser FOSS Infratec 1241. For the statis-
tical analysis of the research results, the STA-
TISTICA 12 programme was used.

The weather conditions of the growing
season of 2021 were favourable for the growth
and development of soybean plants. Total pre-
cipitation during the growing season (May —
September) was 376.1 mm, and average air
temperature was 17.7 °C. The climatic condi-
tions in 2022 were unfavourable for the growth
and development of soybean plants, due to
droughts in July and August, in the period of
grain formation and filling. The precipitation
amounted to 220.3 mm with the average air
temperature of 18.3 °C.

Results and Discussion. The research re-
sults showed that the soybean grain yield varied
from 2.14 t/ha in the Everest variety under or-
ganic cultivation technology to 3.35 t/ha in the
Emperor variety under conventional cultivation
technology (Table 1). The higher grain yield
(more than 3.0 t/ha) was in the mid-ripening
varieties Windsor, ES Pallador and Emperor
under conventional cultivation technology. The
maximum grain yield was obtained in Emperor
variety — 3.35 and 2.47 t/ha. Among the mid-
early ripening varieties, the highest yields were
recorded for DH530 — 2.96 and 2.35 t/ha under
conventional and organic cultivation technolo-
gies, respectively. This coincides with the data
of Yu. V. Ternovyi et al. who obtained the highest
yield of organic soybean seeds in varieties with
a longer growing season [27].
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Table 1. Grain yield of soybean varieties, t'ha, (2021-2022)

Variet Conventional technology Organic technology
Y 2021 | 2022 | average 2021 | 2022 | average
Mid-early varieties
Everest 3.10 2.48 2.79 2.38 1.89 2.14
ES Professor 3.21 2.54 2.88 247 2.03 2.25
DHS530 3.32 2.60 2.96 2.60 2.09 2.35
Mid-ripening varieties

Windsor 3.53 2.81 3.17 2.70 2.05 2.38
ES Pallador 3.60 2.86 3.23 2.76 2.10 243
Emperor 3.74 2.96 3.35 2.84 2.09 2.47
LSDys 0.08 0.06 0.08 0.06

Weather conditions had a significant effect
on the productivity of the crop during the stud-
ied years. In favourable moisture conditions of
2021 under conventional and organic cultivation
technologies, soybean yield was 3.10-3.74 and
2.38-2.84 t/ha, respectively. In 2022, under the
unfavourable weather conditions, the soybean
grain yield was lower by 17.8-24.1 % compared
to the previous year. At this year, the largest
decrease in crop productivity was in the experi-
ment variant that used organic technology. Ac-
cording to H. G. Nass et al. [28], in the unfa-
vourable weather conditions of 2001, soybean
yields decreased by 50 % in both conventional
and organic cultivation compared to the more
favourable 2000 through the reduction of avail-
able moisture and competition with weeds. Oth-
er researchers have also argued that meteorolog-
ical conditions are one of the critical factors
affecting soybean growth, development and
productivity [29, 30]. Temperature and humidity
may have an impact on soybean development
and production in new regions [31]. Various
technological practices in organic farming can
lead to changes in yields from 673 to
3154 kg/ha and significantly affect the grain
quality of soybeans [32].

The analysis of soybean grain yield by
maturity groups revealed that the difference
between mid-early and mid-ripening soybeans
was 0.38 t/ha under conventional cultivation and
0.20 t/ha under organic cultivation (Fig. 1). The
smaller difference in grain yields under organic
cultivation technology is explained by the lower
adaptability of late-ripening soybean varieties to
limiting factors (weeds, nutrients, disease pro-
tection, etc.). The difference in grain yield be-
tween conventional and organic technologies
was 0.63 t/ha for mid-early varieties and 0.81 t/ha
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for mid-ripening varieties.

The average protein content in soybean
grain was 39.8-42.5 % over two years (Table 2).
This indicator depended on varietal characteris-
tics and hydrothermal conditions and remained
unchanged under the influence of cultivation
technology, which is confirmed by the research
of V. V. Lyubych et al. [33]. All soybean varie-
ties studied had a protein content of more than
40 %, except for the Everest variety, which had
a protein content of 39.8 % under conventional
technology.

In unfavourable 2022, the protein accumu-
lation in the grain of most soybean varieties
increased. So, this indicator was 1.2-2.3 %
higher in the grain of Everest, ES Professor,
DHS530 and ES Pallador varieties compared to
2021. On the contrary, the protein content in
soybean grain of Windsor and Emperor varieties
was 0.9—-1.4 % lower. This situation is explained
by the lower adaptability of these varieties to
adverse conditions and premature termination of
the growing season, which, accordingly, affects
the reduction of organic matter accumulation.
On average, the highest protein content in soy-
bean seeds was observed in the Windsor
(42.2 %) and Emperor (42.3 %) varieties.

The fat content of soybean seeds did not
depend on the cultivation technology. According
to the DSTU 4694:2008 [34], the fat content in
grain should be at least 12.0 %. According to
this indicator, all soybean varieties met the re-
quirements of the standard. On average, over
two years, the fat content was within 20.1—
21.7 % (Table 3).

The mid-ripening varieties exceeded the
mid-early varieties by 0.6—1.6 % by fat content.
The fat content of soybean seeds was signifi-
cantly influenced by the weather conditions of
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Fig. 1. Yields of mid-early and mid-ripening soybean varieties under different cultivation technologies, t'ha.

Table 2. Protein content in grain of soybean varieties, (2021-2022)

Variet Conventional technology Organic technology
Y 2021 | 2022 | average 2021 | 2022 | average
Mid-early varieties
Everest 38.8 40.8 39.8 39.2 41.0 40.1
ES Professor 40.5 423 41.4 40.1 41.9 41.0
DHS530 39.4 41.7 40.6 39.5 41.5 40.5
Mid-ripening varieties
Windsor 42.8 41.4 42.1 42.8 41.8 423
ES Pallador 40.0 41.5 40.8 40.6 41.8 41.2
Emperor 42.5 41.6 42.1 42.9 42.0 42.5
LSDys 0.4 0.3 0.4 0.3
Table 3. Fat content in grain of soybean varieties, %, (2021-2022)
Variet Conventional technology Organic technology
Y 2021 | 2022 | average 2021 | 2022 | average
Mid-early varieties

Everest 20.8 19.7 20.3 20.8 19.4 20.1

ES Professor 21.0 20.2 20.6 21.0 19.8 20.4

DHS530 21.5 20.0 20.8 21.3 19.9 20.6

Mid-ripening varieties

Windsor 22.0 20.7 21.4 223 21.0 21.7

ES Pallador 21.8 20.6 21.2 22.0 20.5 21.3

Emperor 22.2 20.8 21.5 22.2 21.0 21.6

LSDys 0.2 0.2 0.2 0.2

the studied years. In 2021, this indicator was
20.8-22.3 %, and in the stressful year of 2022, it
was 19.4-21.0 %, which is 0.8-1.5 % less. The
lowest variability in fat content over the years
was in the ES Professor variety.

According to T. Behn et al. [35], organic
soybean seeds had higher amounts of sugars
such as glucose, fructose, sucrose and maltose,
higher total protein and zinc content, and lower

Grain Crops. Vol. 7. No. 1. 2023. P. 105-113

amounts of fibre and saturated fat, omega-6 fat-
ty acids than seeds obtained from conventional-
ly cultivated and genetically modified soybeans.

Grain moisture content in the studied vari-
eties was 11.7-13.9 % and depended on the
conditions of the year and genotype characteris-
tics (Table 4).

According to this indicator, mid-ripening
varieties exceeded the mid-early ones by 0.5-1.9 %.
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Table 4. Grain moisture content of soybean varieties, %, (2021-2022)

Variet Conventional technology Organic technology
Y 2021 | 2022 | average 2021 | 2022 | average
Mid-early varieties
Everest 11.2 12.3 11.8 11.2 12.1 11.7
ES Professor 11.6 12.9 12.3 11.5 12.7 12.1
DH530 11.8 13.0 12.4 11.6 13.0 12.3
Mid-ripening varieties

Windsor 12.4 13.5 13.0 12.6 13.7 13.2
ES Pallador 13.2 14.4 13.8 133 14.5 13.9
Emperor 13.5 14.2 13.9 13.4 14.3 13.9

LSDys 0.2 0.3 0.2 0.3

Despite the unfavourable weather condi-
tions in spring and summer of 2022, there was a
significant amount of precipitation in September,
which influenced the increasing of moisture con-
tent in soybean grain. In 2022, the moisture con-
tent was within 12.1-14.5 %, and in 2021 — 11.2—
13.5 %.

Under conventional technology, the yield
of soybean grain was higher, the yield of protein

which is 21.0-24.7 and 21.5-25.6 % more than
under organic cultivation technology (Table 5).
On average, over the two years of research,
there was no significant difference in the yield
of protein and fat per 1 ha between some varie-
ties (LSDgs = 0.03 for protein and LSDys = 0.05
for fat). The highest average values of these
indicators were obtained in the Emperor variety
(1.24 and 0.63 t/ha, respectively).

was 1.11-1.42 t/ha, and fat — 0.57-0.72 t/ha, The correlation between grain yield and pro-

Table 5. Yield of protein and fat from soybean yield, t/ha, (2021-2022)

. Conventional technology Organic technology
Variety — - — :
protein yield | fat yield protein yield | fat yield
Mid-early varieties
Everest 1.11 0.57 0.86 0.43
ES Professor 1.19 0.59 0.92 0.46
DH530 1.20 0.62 0.95 0.48
Mid-ripening varieties

Windsor 1.33 0.68 1.00 0.52
ES Pallador 1.33 0.68 0.99 0.51
Emperor 1.42 0.72 1.05 0.54
LSDys 0.03 0.05 0.02 0.05

tein content under conventional cultivation tech-
nology (Fig. 2) and the correlation between
yield and fat content under organic technology
(Fig. 3) are given. There was an above-average
correlation between grain yield and protein con-
tent (r = 0.69 and 0.78 for conventional and or-
ganic cultivation). The correlation between
grain yield and fat content was high (r = 0.97
and 0.95, respectively).

Conclusions. It was found that the grain
yield of mid-early varieties Everest, ES Profes-
sor and DH530 was 2.88 t/ha under convention-
al technology and 2.24 t/ha under organic tech-
nology. Mid-ripening varieties Windsor, ES Pal-
lador and Emperor had grain yields of 3.25 and
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2.44 t/ha, which is 0.37 and 0.20 t/ha higher
compared to mid-early varieties.

The difference in grain yields between
conventional and organic technologies was
0.63 t/ha for mid-early varieties and 0.81 t/ha
for mid-ripening varieties. The protein, fat and
moisture content of soybean grain depended
on varietal characteristics, weather conditions
and did not depend on the cultivation
technology. On average, over the two years,
the protein content of soybean grain ranged from
39.8-42.5 %, fat content from 20.1-21.7 %, and
moisture content from 11.7-13.9 %. As a result
of the higher grain yield of soybeans under
conventional technology, the protein vyield
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Fig. 3. Correlation between soybean grain yield and fat content under
organic cultivation technology, average for 2021-2022.

was 1.11-1.42 t/ha and the fat yield was 0.57—
0.72 t/ha, which is 21.0-24.7 and 21.5-25.6 %
higher than under organic cultivation technolo-
gy. The correlation between grain yield and pro-
tein content was above average (r = 0.69 and
0.78 for conventional and organic cultivation,
respectively), and the correlation between
grain yield and fat content was high (r = 0.97
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AkTyanbHicTh. OfHIEIO 3 ambTepHATUB IHTEHCH)IKAIll CLTHCHKOTOCIIONAPCHKOTO BUPOOHHIITBA €
BIIPOBAPKEHHSI HOBHUX EKOJIOTIYHMX TEXHOJOTiH, SKi CIPsIMOBaHI Ha peati3alfifo MPUPOIHOTO MOTEHIHAIy
arpo(iTOICHO3IB 1 IPYHTYIOTHCA Ha C(PEKTUBHOMY BHUKOPUCTaHHI iX OIOJOTIYHHUX MOXIHUBOCTEH. 3MiHU
KIIIMaTy Ta pO3MOBCIOIKEHHS €KOJIOTi3allil B CIIbCHKOMY TOCIIOAAPCTBI CTBOPIOIOTH MEPEAYMOBH LIS 10O0PY
COPTIB COi Pi3HUX TPYH CTHIVIOCTI Ta BUBYEHHS IX IMOTEHIIIATy MPOAYKTUBHOCTI 1 SIKICHUX MOKAa3HUKIB 3epHa
3a pI3HUX TEXHOJOTrii BupoulyBaHHsi. Mera podoru. OLiHKa COPTIB cOi 3a YpOXKAWHICTIO Ta SIKICHUMH
MOKAa3HUKAaMH 3€epHa 3a TPaJHLiiHOI Ta OpraHiyHol TexHoijorisiMu BupouryBaHHs. Meroau. llonboBui,
mabopaTOpHUA, MaTeMaTHIHIH, CTATUCTUYHAN aHami3. Pe3yabTraTu. BeranoBneHo, mo Bpo)kaliHICTh 3epHA y
cepenapopanHbocTHIINX copTiB coi (EBepect, EC IIpodecop i JIX530) craHoBmiaa 3a TpaguIliitHOI TEXHO-
Jorii 2,88 T/ra, 3a opraniunoi — 2,24 1/ra, a y cepeaubocturnux coptis (Binzgop, EC [Tamnamop i Emnepop) —
3,251 2,44 1/ra, mo Ha 0,38 i 0,20 T/ra GiNbIIe MOPIBHIHO 3 CEPEAHBO-PAHBOCTHIIINMA COpTaMu. Pi3HUI y
BPOXKAIHOCTI 3epHA MK TPAAUIIHHOIO 1 OPTaHIYHOIO TEXHOJIOTISIMHA CTAaHOBWJIA Yy CEPETHbOPAHHBOCTHUIIINX
copriB 0,63 1/ra, a y cepenapocturiux — 0,81 1/ra. B cepenHpoMy 3a Ba pOKU JOCHIKEHb BMICT MPOTETHY
B 3epHi coi ctaHoBuB 39,8-42,5 %, xupy — 20,1-21,7 %, Bonoricts — 11,7-13,9 %. 3a paxyHOK BHUIIIOI ypo-
JKAIHOCTI 3epHA COi 3a TPaaWIIIHOI TexXHOJOril BUXiJ mporeiny OyB y mexax 1,11-1,42 T/ra, a xupy —
0,57-0,72 t/ra, mo nHa 21,0-24,7 i 21,5-25,6 % Oinblie HiK 32 OPraHiYHOrO BUPOIIYyBaHHI. MiX BpoO-
KaWHICTIO 3e€pHAa Ta BMICTOM NPOTEiHY BCTAaHOBJICHHH BHIIE CEPEIHBOTO PiBEHb B3a€MO3B’s3Ky — 1=0,69 i
0,78 3a TpamuIliHHOTO i OPraHIYHOTO BUPOIIYBAHHS, & MK YPOXKaWHICTIO Ta BMICTOM XKHPY 3aJIeKHICTh Majia
BHUCOKHUH piBeHb (r =0,97 1 0,95). BucHoBKkH. SIKicHI TOKa3HUKH (BMiCT IPOTETHY 1 )KHUPY) Ta BOJIOTICTH 3€pHA
COi 3aJIe)Kaly BiJi COPTOBUX O0COOIMBOCTEH Ta MOTOTHUX YMOB POKY 1 HE 3MiHIOBAJIUCS MiJ BILTMBOM TEXHO-
yorii BupomyBanHas. Copt coi EMmepop MaB MakcMManbHI OKa3HUKH ypokaitHOCTI 3epHa (3,35 1 2,47 1/ra),
Buxig npoteiny (1,42 i 1,05 1/ra) i xwupy (0,72 1 0,54 1/ra), BiANOBIIHO 32 TPAAHUIIKHOI Ta OPTraHIYHOI TEXHO-
noriit BupoiryBanHs. ToMy gaHuil copT MOKHa pEKOMEHYBaTH ISl BUPOILyBaHHS 38 000X TEXHOJIOTIH.

Knrouosi cnosa: cost, npodykmueHicmo, 6Micm npoOmMeiny, 6MiCm JHCupy, 60102iCMb 3¢pHA
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