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Abstract. Optimization of plant nutrition in the initial stages of the development is
important for the formation of productive elements of the main and additional spikes
and grain yield. The article presents the results of the studying of the effect of slow-
release chlorine-free fertilizers in seed dressing application at the rate of 100 kg/ha on
the formation of productive elements in winter wheat compared with the zone control
(nitroammophoska) and a variant without fertilizers. Field research was conducted
in 2019-2021 on winter bread wheat cultivars Bohdana and Samurai. The fertilizers
produced by FertinAgro were studied: DuraSOP with the content of NPK(S) —9:20:12:(15),
10:10:17:(20), and 4:26:12:(10). It is established that the influence of weather conditions
on the variability of grain weight per spike, grain number per spike, thousand kernel
weight significantly exceeded the studied factors in both cultivars. The formation of
productivity elements under the impact of the studied fertilizers depended on the cultivars
and manifested themselves in different ways in different weather conditions. DuraSOP
fertilizers did not have a significant difference in the effect on grain number and weight
per spike in cv. Bohdana compared to the control in arid conditions, but grain weight
from spike increased to 1.74-1.78 g compared to the application of nitroammophoska,
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and grain number per spike varied insignificantly under favorable conditions. Application
of DuraSOP fertilizers in cv. Samurai allowed to form 1.17-1.21 g of grain in spike under
the arid conditions and 1.47-1.49 g — in the favorable conditions, which did not differ
significantly from the control. The DuraSOP ActiBION increased the number of productive
shoots by 8.4% and DuraSOP Phos — by 7.7% in cv. Bohdana, while only DuraSOP
Phos significantly affected the productive shoots in cv. Samurai (an increase of 3.8%).
Application of slow-release fertilizers allows obtaining grain yield of 6.58 to 7.03 t/ha in
cv. Bohdana and 6.61-6.80 t/ha in cv. Samurai. Fertilizers have higher efficiency in cv.
Bohdana, while there was a significant increase in cv. Samurai only when DuraSOP Phos
was applied (0.31 t/ha or 4.8%). The application of slow-release fertilizers also increases
the protein content in the grain by 0.3-0.5%. Sensitivity of cultivars to different ratios of
macronutrients in pre-sowing fertilizers is one of the elements of technology that have a
high impact on wheat cultivation, so the use of effective forms can increase yields up to
11.4% compared with typical fertilizers.
Keywords: yield, protein content, standing density, cultivar, thousand kernel weight

Introduction.

Growing high and sustainable yields,
obtaining quality grain is the basis of
profitable grain production in Ukraine.
The productivity of cereals has already
reached a plateau and its growth rate has
slowed significantly compared to the sec-
ond half of the 20th century. Improving
the elements of technology adapted to
the variety is the key to increasing wheat
productivity in the last decade in Ukraine
(Popov et al., 2014). Optimization of the
fertilizer system and some most sensitive
elements are the basis for increasing the
productivity of cereals at low additional
costs (Barabolia et al., 2018).

World experimental data show that
the productivity potential of winter
wheat can be extremely high (Hatfield
& Beres, 2020). The biological potential
of productivity of modern winter wheat
cultivars reaches 24.6 t/ha, but Ukraine’s
record for moderate investments in cul-
tivation technology was 13.2 t/ha. Grain
yields in the countries with the highest
average yields (the United Kingdom,
Germany, and France) are only half of

the officially registered world records, so
the optimization of cultivation technolo-
gies remains the main tool for productiv-
ity management (Asseng et al., 2020).
To obtain a high wheat yield, it is
necessary to optimize the interaction of
the two main components: a high genet-
ic productive potential and growing con-
ditions that can ensure its full disclosure
(Ghane et al., 2009). Main problems of
traditional nitrogen fertilizers include un-
productive losses (ammonia weathering
for amide fertilizers, leaching for nitrate,
denitrification and immobilization of ni-
trogen), the mismatch between the rate
of nitrogen consumption by plants and its
release from fertilizers, and impossibility
(or limited possibility) to do the differen-
tial application of nitrogen (Vozhehova &
Serhieiev, 2018; Shiwakoti et al., 2020).

Analysis of recent researches
and publications.

The cost of mineral fertilizers is al-
ready approaching half the cost of culti-
vation technology for high-yielding wheat
cultivars. Fertilizer rates should be deter-
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mined according to soil conditions, the
ability of crops to absorb the elements,
and, most importantly, the presence of
available moisture (Mazurenko et al.,
2020). According to scientific research
(Lemon, 2007), the dominant group of
factors influencing the yield, quality, and
protein harvest of winter wheat are soil
and climatic conditions, nitrogen fertiliz-
ers, crop rotation, and varietal characteris-
tics of plants, which in total causes more
than 50% of the variation in this indicator
(Behdi et al., 2015). The quality and shape
of nutrients are less important for the plant
than the total amount, but we can im-
prove product quality by optimizing this
element of technology, which will affect
the selling price (Karabach, 2020). Com-
mon wheat (Triticum aestivum L.) forms
enough protein in grain with high baking
quality at high rates of nitrogen fertilizers
with a sufficient number of other macro-
and micronutrients in an accessible form
(Morgun et al., 2010; Rybalka, 2011).

The grain yield of winter wheat and
the formation of its productivity during
the growing season largely depends on the
gross supply of nitrogen, phosphorus, and
potassium (Hartmann et al., 2015). Meth-
ods of applying various fertilizer forms
and rates are aimed at optimal and most
effective use during the growing season
to obtain a high yield with appropriate
quality by placing them in the adequate
depth of soil (Kalenska et al., 2012). The
main methods of fertilizer application are
scattering before basic tillage with their
subsequent earning, locally in strips, or
completely under pre-sowing cultivation,
in rows during sowing and root or foliar
fertilization (Shyrynian et al., 2006).

Purpose of research. To establish
the influence of sowing ultra-local ap-
plication of slow-release complex fertil-
izers on the elements of crop structure
and winter wheat productivity.

Materials and methods
of research.

The field experiment was conducted
during 2 growing seasons of winter crops
at the Agronomic Research Station of
NULES of Ukraine in 2019-2021.

The average air temperature was +8.5 °C
in the first growing season (2019-2020), but
it was +7.2 °C in the second (2020-2021),
which significantly exceeded the long-term
values (+5.8 °C). Years were contrasting in
terms of moisture because precipitations
during the winter wheat vegetation were
213.5 mm in the first year (46.7% of the
long-term value) and 504.6 mm (110% of
the long-term value) in the second year.

The soil of the experimental field is typ-
ical low-humus (humus content is 4.04%).
The previous crop is peas. Each variant has
four replications. The cultivation system is
a classic fallow. Fertilizer system provided
the application of 200 kg/ha of diammo-
phos (N, P_K,)) in the main application,
the pre-sowing application of fertilizers
was the studied factor, and one spring fer-
tilization. There was the application of 200
kg/ha of ammonium nitrate (N,) in tiller-
ing stage (BBCH 31-38) in this fertiliza-
tion. The sowing rate was 450 pcs/m?, the
inter-row space was 19 cm, the depth of
seed wrapping was 4—6 cm, and the sowing
period was the third decade of September.
Seeds were treated with Kinto Duo (2.5
L/t). Crop protection included 2 sprayings
by fungicide Abacus (1.5 L/ha) and a single
application of insecticide Fastak (0.1 L/ha).
The experimental design and the character-
istics of fertilizers are shown in Table 1.

The impact of FertinAgro fertiliz-
ers (Spain) on wheat productivity was
studied in comparison with the control
of nitroammophoska. FertinAgro fertil-
izers are made by DuraSOP technology
— slow-release chlorine-free fertilizers
containing potassium sulfate.
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1. Design of field experiment

P A Factor B Fertilize characteristics and nutrient
CEL(:ltt(i)\r/ar Seed dressing, 100 kg/ha content, %
physical weight N P,0, K,0 Other
B1. Without fertilizers - - - -

Al Bohdana | B2- Nitroammophoska (control) 16 16 16 SO, -6
_ B3. DuraSOP ActiBION 9 20 12 SO, - 15
A2. Samurai B4. DuraSOP Elite 10 10 17 [50,-20
BS. DuraSOP Phos 4 26 12 SO, -10

Elements of crop yields were deter-
mined by generally accepted methods.
Thousand kernel weight, grain weight per
spike, and grain yield are calculated based
on moisture content of 14%. The differ-
ence between the variants was determined
by ANOVA and post-hoc Fisher's LSD .

Results.

It was found that the form of fertilizers
affects certain elements of wheat produc-
tivity during research. The effect of fer-
tilization on the grain number per spike,
grain weight per spike, thousand kernel
weight, and wheat yield were studied.

Grain number per spike (Fig. 1) is
the most variable yield element in the
experiment. It was influenced by weath-
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er conditions and varietal characteris-
tics, and in some cases, the fertilizer
forms. The cv. Bohdana formed 26.3
grains/spike in 2020, but this parame-
ter increased significantly in 2021 (36
grains/spike). The cv. Samurai had a
lesser variation of this parameter be-
cause it formed 28.3 and 32.7 grains per
spike in 2020 and 2021, respectively.
From this case, we can conclude that cv.
Bohdana is better adapted to improving
growing conditions than cv. Samurai in
“grain number per spike” parameter.
On other hand, all fertilizers had a sig-
nificant positive effect on grain number
per spike compared to the variant with-
out their application, but a case of small
amounts was better than the control. Dura-
SOP Elite and DuraSOP Phos significant-
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Fig. 1. Grain number per spike
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ly increased this parameter in cv. Sumurai
in 2020, but DuraSOP fertilizers had not a
significant effect compared to nitroammo-
phoska in cv Bohdana in this year.

The situation changed in 2021 with a
sufficient level of precipitations. DuraSOP
Phos was more effective in terms of grain
number per spike than the control in cv.
Bohdana, but there was no difference be-
tween the fertilizers in cv Samurai in 2021.

Grain weight per spike (Fig. 2) also
varied greatly. According to our research,
it was found that on average over two
years the application of DuraSOP fertil-
izers led to an increase in grain weight
per spike compared to the application of
nitroammophoska for seed dressing, but
their effectiveness was different in some
years and certain cultivars.

Grain weight per spike significant-
ly depended on the weather conditions
of the year in both cultivars. It should
be noted that there was a tendency for
a significant increase in this parameter
in cv. Bohdana with an improvement of
the moisture regime in 2021, when this
figure averaged 1.70 g against 1.12 g in
2020. The cv. Samurai had a lesser gap
in grain weight per spike because it in-
creased from 1.14 to 1.44 g as weather
conditions improved.
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Sowing without fertilizers led to a
decrease in grain weight per spike com-
pared to the control (nitroammophoska)
by 0.15 g (10.6%) in the cv. Bohdana
and by 0.20 g (15.2%) in cv. Samurai.
Application of DuraSOP fertilizers gave
an increase in the grain weight per spike
from 2.8 to 5% in cv. Bohdana and from
0.08 to 3% in cv. Samurai on average
for two years. It should be noted that
this increase was significant when using
all DuraSOP fertilizers compared to ni-
troammophoska in cv. Bohdana, but only
DuraSOP Elite had a significant effect
on this parameter in cv. Samurai. In both
cases, DuraSOP Elite gave the highest
increase in grain weight per spike.

Thousand kernel weight (Fig. 3) also
differed in cultivars, years, and fertilizer
forms. Thousand kernel weight (TKW)
was 42.8 g in cv. Bohdana in 2020, and it
was 47.3 gin 2021, while TKW was 40.4
and 43.9 g in cv. Samurai in these years.

Fertilizers had a positive effect on
thousand kernel weight in both years of
research. There was no significant differ-
ence between fertilizers in cv. Bohdana in
2020, including nitroammophoska, while
DuraSOP ActiBION and DuraSOP Elite
increased this figure to 48.6 and 49.6 g,
respectively, in 2021, which is significant-
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Fig. 2. Grain weight per spike (g) in 2020 and 2021
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Fig. 3. Thousand kernel weight in 2020 and 2021 (g)

ly more than in the control variant. On an-
other side, these two brands did not have
a significant difference compared with the
control in cv. Samurai in 2020, but the ap-
plication of DuraSOP Phos decreased the
thousand kernel weight to 40.1 g in this
year. The difference between the fertiliz-
ers in terms of influence on this parameter
in 2021 was insignificant.

Standing density is formed throughout
the growing season. The largest number
of shoots is observed at the beginning of

the jointing phase (BBCH 31), after which
the reduction of weak shoots begins. The
number of shoots that formed the spike
and those that formed the grains differ in-
significantly, but the reduction may occur
at the level of formation of the organs in
the spike and fertilization in the anthesis.
There was no significant difference in
the productivity of the main shoot and til-
lers, and the number of low-yielding shoots
was insignificant, so we can analyze the
standing density in one array (Table 2).

2. Standing density of winter wheat (spikes/m?)

. . Year Average per Infireqse o
Cultivar Seed dressing 20202001 1PLC with control
2020 2021 t/ha %
B1. Without fertilizers 417 402 410 —42 -93
s | B2. Nitroammophoska (c) 477 427° 4520 0 0
S |B3.DuraSOPACtBION | 512 | 468 490 38 8.4
‘g B4. DuraSOP Elite 4732 428° 451 -1 -0,2
BS5. DuraSOP Phos 513 460¢ 487 35 7,7
B1. Without fertilizers 490bed 465¢ 478> -16 32
E B2. Nitroammophoska (c) 500% 4884 494¢ 0 0
é B3. DuraSOP ActiBION 505% 488¢ 496¢ 2 0,5
n B4. DuraSOP Elite 498cde 487¢ 493¢ -1 -0,2
BS5. DuraSOP Phos 531" 495¢ 513 19 3,8
LSD,, 10 15 13 - -
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Sowing without fertilizers led to a de-
crease in the number of productive shoots
by 9.3% in cv Bohdana and 3.2% in cv.
Samurai on average for two years. At the
same time, the application of DuraSOP
fertilizers had almost no effect on the
number of productive shoots compared to
the variants where nitroammophoska was
applied, except for DuraSOP ActiBION
and DuraSOP Phos in cv. Bohdana. The
increase in the number of shoots in these
variants was 7.7-8.4%, while the number
of shoots increased significantly in cv. Sa-
murai only with the application DuraSOP
Phos (3.8%). The impact of fertilizers on
the standing density was similar in these
cultivars in 2019 and 2020.

Grain yield of winter wheat was
formed based on the elements of the crop
structure, depending on all factors, in-
cluding weather conditions. On average,
according to the experiment, cv. Bohdana
formed 5.39 t/ha of grain in 2020 and 7.46
t/ha in 2021, while cv. Samurai formed
5.77 and 6.97 t/ha, respectively (Table 3).

Grain yield in cv. Bohdana in the
control variant (nitroammophoska) was
6.31 t/ha on average for two years, while

it was only 5.2t/ha without pre-sowing
fertilization that is 1.11 t/ha less, i.e.
yield reduction was 18.6%. Application
of DuraSOP fertilizers significantly in-
creased grain yield — by 0.27 t/ha with
DuraSOP Elite (an increase of 4.3%)
and 0.72 t/ha (an increase of 11.4%)
with DuraSOP ActiBION and DuraSOP
Phos, respectively. It should be noted
that the application of DuraSOP Elite
did not have a significant difference
compared with the control in 2020, it
only slightly exceeded LSD, in 2021.

Variability of grain yield in cv. Sa-
murai differed from cv. Bohdana under
influence of DuraSOP fertilizers. Sow-
ing without fertilizers led to a decrease
in yield by an average of 1.15 t/ha
(17.7% decrease) compared to variant
with nitroammophoska application, but
the application of DuraSOP Elite and
DuraSOP ActiBION slightly increased
the average yield compared to the con-
trol. A significant increase in grain yield
in cv. Samurai was only in a variant with
the application of DuraSOP Phos, when
the increase was 0.31 t/ha, i.e. 4.8%,
compared with the control.

3. Grain yield of winter wheat

' ' Year Average per Increase compared
Cultivar Seed dressing 2020-2001 with control
2020 | 2021 t/ha %
B1. Without fertilizers 432 6.08 5.20 -1.11 -18.6
s B2. Nitroammophoska (c) 5.47 7.15 6.31 - -
§ B3. DuraSOP ActiBION 5.88 8.17 7.03 0.72 11.4
R B4. DuraSOP Elite 544 | 773 6.58 0.27 43
B5. DuraSOP Phos 5.86 8.20 7.03 0.72 11.4
B1. Without fertilizers 4.79 5.89 5.34 -1.15 -17.7
= B2. Nitroammophoska (c) 5.79 7.20 6.49 - -
g B3. DuraSOP ActiBION 6.05 7.19 6.62 0.13 2.0
“2 | B4. DuraSOP Elite 6.02 7.19 6.61 0.11 1.7
B35. DuraSOP Phos 6.21 7.40 6.80 0.31 4.8
LSD,, 034 | 0.54 0.23 - -

Vol. 12, Ne4, 2021 POCJIMHHWLTBO TA TPYHTO3HABCTBO ISSN 2706-7688 | 13



b. O. MasypeHko, C. M. KaneHcoka, /1. M. loH4yap, M. A. [puzopescokruli

4. Protein content of winter wheat

. . Year
Cultivar Seed dressing
2020 2021
B1. Without fertilizers 13.0 12.7
g B2. Nitroammophoska (c) 13.9 13.4
= B3. DuraSOP ActiBION 14.3 13.6
2 |B4. DuraSOP Elite 143 14.1
BS. DuraSOP Phos 14.5 144
B1. Without fertilizers 13.0 12.4
B B2. Nitroammophoska (c) 12.7 12.2
g B3. DuraSOP ActiBION 13.2 12.8
n B4. DuraSOP Elite 13.0 12.7
BS5. DuraSOP Phos 133 12.9
LSD,, 0.5

The protein content of winter wheat in
all experimental variants was determined
and protein collection was calculated (Table
4). It is known that drier conditions contrib-
ute to the formation of higher protein con-
tent in grains, which is confirmed by our
results. Application of DuraSOP fertilizers
allowed to obtain a high protein content in
the grain (14.3-14.5%) in cv. Bohdana in
2020, so according to this indicator it can be
classified as the first class, while the cv. Sa-
murai formed the grain of the second class
in all variants (lesser than 14%), including
without fertilizer, but the application of Du-
raSOP increased the protein content com-
pared to the control variant.

Weather conditions in 2021 were more
favorable, but the protein content was low-
er, which is known to be due to the negative
correlation between yield and protein con-
tent. Therefore, the grain of the first class in
cv. Bohdana this year was formed only in
the variants of DuraSOP Elite and DuraSOP
Phos fertilizers (14.1 and 14.4% protein, re-
spectively), while the protein content in cv.
Samurai corresponded to the second class in
the variants with the application of DuraSOP
fertilizers. Application of nitroammophoska

or sowing without fertilizers contributed to
the formation of grain of the third class (less-
er than 12.5 % of protein).

Conclusions.

The application of slow-release Du-
raSOP fertilizers in seed dressing signifi-
cantly increases grain weight per spike
and the standing density of plants com-
pared to the application of nitroammo-
phoska in cultivar Bohdana. At the same
time, only DuraSOP Phos has a significant
effect on increasing yields in cv. Samurai,
mainly due to the increase in standing
density of plants. This difference is due to
the different directions of application and
the peculiarities of the productivity for-
mation in studied cultivars because culti-
var Samurai produces less protein, and its
requirements for the fertilizer system and
the ratio of nutrients will be different.

Each cultivar of common winter
wheat has its requirements for the ratio of
nutrients in the seed dressing application
of fertilizers, so further research is rele-
vant given the optimization of cultivation
technologies adapted to the cultivar.
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®OPMYBAHHA EJIEMEHTIB MPOAYKTUBHOCTI MLLEHUL|I O3MMOI 3A NMPUIO-

CIBHOIo BHECEHHA NMOBI/IbHOAIKOYUX KOMIJIEKCHUX JOBPUB. PLANT AND
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AHOomayia. Onmumi3ayia #ueneHHA POCAUH HA MOYaMKO8UX emanax po38UMKY MA€E 8aM(-
nuse 3HaYeHHA 014 POPMYBAHHA enemeHmie MPoodyKmMuUeHOCMi 207108H020 Ma biYHUX NA20HI8
i 8poxcato 3epHa. Y cmammi npedcmasneHo pe3ynbmamu 00CAiOHEeHHA 8nausy rnoegineHooito-
yux 6e3xsopHuUx 0obpus y npunocieHe sHeceHHA 8 HOpMi 100 K2/2a Ha hopMyB8aHHsA enemeHmi8
NpPoOyKmMueHoCcMi nuieHuyi 03umoi MopPiBHAHO 3 30HAALHUM KOHMPOsAeM — HimpoamogpOCKoo
16:16:16. [lna supiweHHA nocmasneHux 3a80aHb 3aK1adasca noavosuli docnid y 2019 — 2021
pp. Ha 08ox copmam nuweHuyi m’akoi o3umoi — boedaHa ma Camypali. Busyanuca KOMMAeKcHi
nosinbHoditoyi dobpusa NPK(S) supobHuymea FertinAgro (IcnaHis) mapku DuraSOP ActiBION
9:20:12:(15), DuraSOP Elite 10:10:17:(20), DuraSOP Phos 4:26:12:(10). Braug no200HuUx ymo8 Ha
hopMyB8aHHA MAKUX enemeHmig npodyKmMUBHOCMI NWeHUYi 03UMOI, AK Maca 3epHa 3 Kosoca,
Kinbkicme 3epeH y Konoci U maca 1000 3epeH, cymmeso nepesuwyysas 00CnioHye8aHi YUHHUKU
8 060x copmis. dopmysaHHA enemeHmis NPoOOyKMuUBHOCMI 3a 8naugy 00cnioxysaHux 0obpus
3a1exano 8id copmie i No-pizHOMY POABAANOCA 8 Pi3HUX NO200HUX ymosax. [Jobpusa DuraSOP
He Masu cymmeegoi pi3HUyi y 8nausi Ha KinbKicme i macy HaCiHHA 3 Koaocy y copmy bozdaHa ro-
PIBHAHO 3 KOHMPOAEM Y MOCYWAUBUX YMOBAX, A/1€ MACA HACIHHA 3 KO/10CA CYMMEBO 3p0ocsa o-
pigHAHO 3 KOHMposem (8i0 1,67 Ao 1,74-1,78 2) 3a cnpuamausux ymos, mooi K KinbKicmo 3epHi-
80K cymmeso He pizHunaca. opma 0obpus y npurocieHe sHeceHHA 8 copmy Camypali Hemana
icmomHo20 8rnausy, OCKinbKu 3a nocywausux ymos popmysanocs 1,17-1,21 e 3epHa 8 KoAoci, a
3a cnpuamausux 1,47-1,49 e, wo cymmeso He 8idpi3HANOCA 8i0 KOHMPOHO (HIMPOAMOOCKa).
3acmocysaHHa DuraSOP ActiBION 0o380nuno 36inbwiumu KinbKicme npodykmusHux cmeben
Ha mMomeHm 36upaHHA Ha 8,4 % nopisHAHO 3 KoHMponem i Ha 7,7 % y copmi bozdaHa y pasi
3acmocyeaHHA DuraSOP Phos. Copm Camypali cnabwe peazysae Ha nosinbHodito4i 0obpusa,
momy cymmesa pizHuys 6yna auwe y eapiaHmy DuraSOP Phos Konu KinbKicme npoo0yKmugsHuUX
cmebesn 3a pi3HOCMOPOHHLO20 81UBY HO hOPMYBAHHA eneMeHmie npPodykmusHocmi eci docni-
0xy8aHi nosinbHoOOdito4i 00bpuUsa cymmeeso 8MaAUBAAU HO hOPMYBAHHSA 8POHCAIO 3epPHA Y copmy
bo2daHa — y cepedHboMy ypoxcaliHicms HA yux eapiaHmMax cmaHosusa 6id 6,58 do 7,03 m/za
(npupicm 0,27-0,72 m/2a), modi AK Ha KOHMPOLHOMY 8apiaHmMi hopmyeanocsa 6,31 m/za 3ep-
Ha. BodHo4vac y copmy Camypali npupicm 8i0 3aMiHU HimpoamogocKu Ha NosinbHoOdito4i hopmu
0obpus cmaHosue 0,11-0,31 m/2a, mobmo cymmese 36inbweHHs ypoxcaliHocmi 6yao aAuwe
30 3acmocyeaHHs DuraSOP Phos, wjo dasno moxcausicms ompumamu 6,80 m/2a 3epHa, mobmo
npupicm cmaHosus 4,8 % 8id KoHmponio (6,49 m/2a). BukopucmarHa nosinsHoditouux dobpus
makox 0aso 3moay 3binbwumu emicm b6inka 6 3epHi Ha 0,3—0,5 %, w0 3a2as10m € Hecymmesum
MpupPOCMOM, ase 8 OKpemMux sunadkax 0ae 3moay nidsuwUMU KAac 3epHa nio Yac peanizayii.

Copmosa peaKuis Ha pi3He criggioHoweHHs MakpoenemeHmis y 00bpusax 015 nNPUnocieHo-
20 BHECEHH:A € 0OHUM 3 esleMeHMi8 mexHon02ii, AKi Maroms 8UCOKUU 8MaAU8 HA MPOOYKMUBHICMb
nweHuyi ma il po38UMOK HA MOYAMKOBUX emanax, MomMy 8UKOPUCMAHHA eheKmusHUX hopm
0ae moxcausicms nidsuwumu epoxcatiHicme 0o 11,4 % nopieHAHO 3 MUMNOBUMU KOMIAEKC HUMU
dobpusamu.

Knrouoei cnoea: ypoxcali, ymicm 6inka, 2ycmoma cmosHHsA, copm, maca 1000 3epeH
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