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Formation of productivity of giant miscanthus
(Miscanthus » giganteus) under symbiosis of its root system
with fungi and bacteria

Abstract. The relevance of the subject under study is to increase the yield of dry biomass of giant
miscanthus plants by using fungi and bacteria in its cultivation technology. The purpose of this study
was to determine the effect of mycorrhization of the root system of this crop by fungi and symbiosis
with bacteria on the growth and development of plants and the formation of their productivity. Field
studies were conducted at the Veselopodilska Experimental Breeding Station of the Institute of
Bioenergy Crops and Sugar Beet of the National Academy of Agrarian Sciences of Ukraine (Poltava
region) during 2017-2019 on saline and slightly saline black soil. The significance of the deviation
between the experimental variants was determined by the P-level calculated according to the
Student'’s test. The use of symbiosis of fungi and bacteria with the root system of giant miscanthus
contributed to positive results in improving plant growth, development and dry biomass yield. The
use of biological products Mycofriend, Mikovital, and Florobacillin (fungi Glomus VS. and Trichoderma
harzianum Rifa, Tuber melanosporum Vittad and bacteria Bacillus subtilis Cohn) significantly
increased the area of the leaf apparatus (by 6.9-19.0%), the weight of the root system (by 4.1-16.3%),
increased plant height (by 3.7-13.6%), and the number of stems (by 5.7-15.1%) compared to the control.
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At the same time, there was an improvement in the soil's moisture-holding capacity by 10.3-23.7%
and its structural and aggregate state - the proportion of clods 0.25-10.0 mm in size was 3.2-57%
higher than in the control. The use of mycorrhizal fungi and nitrogen-fixing bacteria contributes to
an increase in the yield of dry plant biomass by 1.82-6.11 t/ha compared to the control, which is of
practical importance in increasing the raw materials for biofuel production

Keywords: root system weight; leaf area; leaf weight; moisture retention capacity; structural

aggregate state; yield

INTRODUCTION

The global energy crisis is one of the world’s
challenges of the 215t century, and therefore re-
search that complies with international safety
guidelines aimed at improving the environmen-
tal safety of agricultural production, increasing
efficiency and reducing losses is becoming in-
creasingly important (Polovyi et al,, 2021).

Giant miscanthus is a perennial crop for ag-
ricultural production and, under optimal grow-
ing conditions, is suitable for use for a long time
(Lopushniak et al., 2021a; Pidlisnyuk et al., 2022). It
is known that crop yields increase substantially
with the use of fertilisers, and in recent years
there has been a growing trend towards local ap-
plication and pre-sowing seed treatment, which
increases the efficiency of their use (Bielashov
et al, 2022; Kalenska et al, 2022). To improve the
efficiency of crop growth and development, mi-
croorganisms are used to enhance their nutrition
(Dymytrov et al, 2021; Prysiazhniuk & Penkova,
2022). This is evidenced by long-term studies
with miscanthus conducted in the United States,
which show that microbial communities are
formed in the endophytic zone of the soil, which
have a close correlation with the total number of
bacteria and diazotrophs in the rhizosphere of
the root system (Ivanina et al., 2021). The results of
studies conducted in Germany (Semenchuk et al,
2021) proved the existence of specific N-fixing
bacterial species in miscanthus rhizomes, which
can fix nitrogen in organ-specific bacterial com-
munities formed in their zone.

According to literary sources on plants
(Katelevskij, 2020; Gupta & Abbott, 2021;
Nedilska, 2021), microorganisms have a signif-
icant role in these communities, enhancing the
root system's absorptive capacity, optimizing
plant nourishment, and mitigating the adverse
effects of drought and soil salinity. The instabil-
ity of the water balance of plants caused by the
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instability of several factors negatively affectsthe
physiological processes that underlie the forma-
tion of the crop and its quality. Plants need water
for all the biochemical reactions that take place
in their bodies. The decrease in water leads pri-
marily to a deterioration in photosynthesis and
some other biochemical reactions in the plant.

Some authors (Sabluk et al, 2021; Kurhak &
Sliusar, 2021; Honcharuk & Prysiazhniuk, 2022)
have pointed out that water shortages result in a
decrease in chlorophyll biosynthesis, and drought
causes its destruction. The plant consumes the
most water at the beginning of the growing sea-
son and almost all of it is used for transpiration.
Droughts and poor soil aeration lead to a de-
crease in the water content of plant tissues, which
adversely affects their growth and development.
Under this condition, there is a massive death of
roots and a decrease in growth. At the same time,
the use of mycorrhizal fungi and nitrogen-fix-
ing bacteria significantly improves the moisture
supply and nutrition of plants. This is evidenced
by the results of these studies, which for the first
time in the Forest-Steppe conditions of Ukraine
established the effectiveness of using fungi and
bacteria for their symbiosis with the root system
of giant miscanthus plants, which contributes to
increasing its productivity and is important for
biofuel production.

The purpose of this study was to determine
the effect of mycorrhization of the root system
of the Miscanthus giganteus by fungi and its
symbiosis with bacteria on the growth and de-
velopment of plants and the formation of their
productivity.

MATERIALS AND METHODS

Studies to determine the effectiveness of bio-
logical products for improving the growth and
development of giant miscanthus plants were
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conducted considering the requirements of the
International Convention on Biological Diversity
(1992), which make provision for the exclusion of
their negative impact on plants, the microbio-
logical state of the soil and the environment, as it
concerns the beneficial interaction of fungi and
bacteria with the root system of this crop.

Field studies were conducted in 2017-2019
at the Veselopodilska Experimental Breeding
Station (VEBS) of the Institute of Bioenergy
Crops and Sugar Beet of the National Academy
of Agrarian Sciences of Ukraine, located on the
left bank of the Dnipro River in the typical For-
est-Steppe zone. Soil cover is characterised by a
variety of soils, with predominantly saline and
slightly saline black soils. The biological prod-
ucts used in the study were Mycovital, Mycof-
riend, and Florobacillin, which were applied to
the soil with a special device in the root zone.

The experiments were carried out in 4 rep-
lications, with an area of 25 m2 According to the
programme, the study investigated the effect of
these microorganisms on leaf water content and
root mass, stem formation, and plant height at
different periods of organogenesis (30, 60, 90,
and 120 days), as well as the moisture-holding
capacity and structural and aggregate state of
the soil and dry biomass yield.

To determine the weight of miscanthus
leaves, they were selected on the indicated days
of the plant vegetation, 25 pcs. from each repli-
cate and weighed on a laboratory balance. The
data were processed using statistical methods.
The significance of the deviation between var-
iants was determined by the P-level calculated
according to the Student's test.

The mass of the root system of plants of this
crop was determined at the specified time. For
this, 10 plants from each replication were dug
up to a depth of 30 cm and cut to the root col-
lar, cleaned of soil, washed with water, dried for 1
hour, and weighed on a laboratory balance.

The area of 100 miscanthus leaves per var-
iant was determined on days 30, 60, 90, 120 of
the plant vegetation by scanning them using the
Pitiole mobile application software. The height
of the plants was measured with a measuring
ruler and the number of stems per bush was
determined simultaneously. The water-holding
capacity of the soil was determined by the dif-
ference in the mass of the soil before and after
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drying. For this, 150 g of soil was taken from
each replicate at a depth of 30 cm, weighed, and
placed in a drying oven for 5 minutes at 100°C.

To establish the structural and aggregate
state of the soil, 100-150 g were taken from each
replicate, weighed, sieved on sieves with a mesh
diameter of 0.25 and 10.0 mm, and the propor-
tion of lumps of 0.25-10.0 mm in its total mass
was determined.

RESULTS AND DISCUSSION

In the symbiosis of fungi with the root system
of plants, they colonise their organs internally
or externally, and bacteria produce metabolites
that suppress the development of pathogens
and increase plant immunity. Furthermore,
phosphorus-mobilising bacteria can convert
hardly soluble phosphates from the soil into
mineral phosphoric acid salts available to the
plant and assimilate both organic and mineral
nitrogen. Accordingly, these microorganisms
contribute to a substantial improvement in the
mineral nutrition of plants, and thus to an in-
crease in their productivity. This is evidenced
by studies on the use of biological products with
fungi and bacteria for their root applicationin gi-
ant miscanthus plantings (Kalenska et al., 2022).
[twas established that the use of mycorrhizal
fungi and nitrogen-fixing bacteria improves all
elements of growth and development of mis-
canthus plants and increases their productivity.
Oneoftheessentialelementsofthisprocessisthe
water content of the leaves, which characterises
the level of moisture supply, as this factor largely
determines the productivity of photosynthesis
and, consequently, the productivity of the crop.
In the experiments conducted, the water
content of the leaves of the crop by determining
their wet weight in all variants using biological
products at different periods of plant vegetation
was higher than in the control. At the same time,
it was noted that the greatest impact of fungi and
bacteria on this indicator is manifested in the
early stages of plant growth. Thus, on the 30th
day of organogenesis, the water content of mis-
canthus leaves in the experimental variants was
significantly higher than in the control, while on
the 90th and 120th day of plant vegetation using
all preparations, these indicators were slightly
lower, indicating a more intense saturation of leaf
cells with water in the younger state (Table 1).
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Table 1. Leaf mass of giant miscanthus depending on the symbiosis of fungi and bacteria with its
root system (VEBS, 2017-2019)

Plant Weight of 100 leaves
growing — Mycofriend Florabacillin Mycovital
season, ’ + to control * to control * to control
days g g = P-level | g & P-level| g & P-level
g o g o g 0
30 440 565 | 126 |286| 002 48.8 49 | 110 | 004 | 524 | 84 | 192 0.03
60 66.2 80.9 147 1222| 002 724 6.3 94 | 005 773 | 112 | 169 0.03
90 981 1171 | 190 | 194 | 002 |1061| 79 81 005 | 1120 | 139 | 141 0.03
120 118.8 1434 | 247 1208| 002 |1290 | 102 | 86 | 004 |136.8| 180 | 152 0.03

Source: developed by the authors

Furthermore, this indicator is influenced by
other factors, one of which is temperature. The
optimum temperature for their development is
15-25°C, and deviations from this temperature in
a certain direction negatively affect their condi-
tion. The type of microorganism on which the bi-
ological product is based is also important. Thus,
using the biological product Mycofriend, which is
based on the fungi Glomus VS and Trichoderma
harzianum Rifai, the highest leaf water content
was obtained, which was higher than the control
at different stages of organogenesis.

In the variants with the use of biological
preparations Mycovital and Florobacillin, based
on the fungus Tuber melanosporum Vittad. and
the bacteria Bacillus subtilis Cohn, the increase
in leaf water content compared to the control
was slightly less than with the use of the biolog-
ical preparation Mycofriend.

Root formation is also an essential element
of plant growth and development. This process
is influenced by many factors, the main ones be-
ing soil quality, soil preparation, humidity, and
temperature conditions, etc. As for the effect of
microorganisms on improving the accumula-
tion of underground plant parts and increasing
their mass, there are many examples of their
effective use in the world practice. At the same
time, much attention is paid to the use of myc-
orrhizal fungi from different families, as well

as many types of bacteria. Notably, in the myc-
orrhizal interaction between a plant and a fun-
gus, its mycelium colonises the root system and
actually becomes its extension, forming densely
growing hyphae, and bacteria contribute to the
improvement of metabolism and thus have a
positive effect on the formation of the root sys-
tem of plants and increase its mass.

The conducted research confirms the fact
of a significant increase in the mass of the root
system of miscanthus plants under its mycor-
rhization by fungi and symbiosis with bacteria
in different periods of their vegetation, and this
indicator largely depends on the type of bio-
logical preparation. This process is particularly
affected by Mycofriend (fungi Glomus VS and
Trichoderma harzianum Rifai). In this variant,
the weight of the root system increased the
most compared to the control. The growth of
the root system of plants of this crop is slightly
less than that of the variant with Mycofriend,
when using Mycovital (fungus Tuber mela-
nosporum Vittad.) and Florabacillin (bacteria
Bacillus subtilis Cohn.).

Notably, in the first period of vegetation of
giant miscanthus plants (30-60 days) and in the
later periods of its organogenesis (90-120 days)
the difference in root weight compared to the
control was insignificant, indicating that this
factor did not affect their formation (Table 2).

Table 2. The influence of symbiosis of fungi and bacteria with the root system of Miscanthus
giganteus plants on its mass (VEBS, 2017-2019)

Plant Root system weight of 10 plants
growing S Mycofriend Florabacillin Mycovital
season, ’ * to control * to control * to control
days g g E % P-level | g E % P-level | g E % P-level
30 122 142 | 198 | 16.3 002 |129| 76 6.3 005 | 135 | 136 | 111 0.04

Plant and Soil Science, (14) 2
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Table 2. Continued

Plant Root system weight of 10 plants
growing Gorniied Mycofriend Florabacillin Mycovital
season, ongro ’ *+ to control p-level + to control p-level + to control p-level
days 8 g % 8 g % g s %
60 138 157 | 196 | 14.2 002 |145] 69 5.0 0.05 151 | 129 | 94 0.04
90 150 170 | 205 | 137 002 |156| 6.2 41 005 | 164 | 141 | 94 0.04
120 174 197 | 236 | 136 002 |183| 96 55 005 | 190 | 16,6 | 96 0.04

Source: developed by the authors

The formation of a giant miscanthus harvest
is a complex process caused by environmen-
tal factors and biological characteristics of the
growth and development of plants of this crop.
The leaf area is of immense importance. It is di-
rectly related to the overall development of the
plant’s ground mass, since most of it is made up
of leaves. The leaf surface plays a significant role

in absorbing CO, and producing photosynthesis.
The current study found that the microorganisms
based on which the biological products were cre-
ated contribute significantly to the formation of
theleaf surface of giant miscanthus plants. Under
the influence of fungi and bacteria, the leaf area
of plants of this crop during the growing season
was significantly larger than the control (Table 3).

Table 3. Leaf surface area of giant miscanthus plants under symbiosis of its root system
with fungi and bacteria (VEBS, 2017-2019)

Leaf surface area
Plant Mycofriend Florabacillin Mycovital
rowin,
gse asong Ct%ntrol, +to control + to control * to control
’ ous. | thous. level thous. level thous. level
days | m/ha | myha | thous. | o, |P-level| pap, | thous. | | P-level) pop | thous. | | Prleve
m?ha m?ha m?*ha
30 17.2 204 33 |190| 001 187 15 89 | 004 193 21 |123| 003
60 256 30.3 47 1183 | 001 274 18 69 | 004 287 31 |120| 003
90 680.0 7891 | 1091 |160| 002 | 7290 | 490 | 72 004 | 7589 | 788 |116| 003
120 10721 | 12403 | 1682 | 157 | 002 | 11541 | 820 | 77 004 | 11899 | 1178 |11.0| 003

Source: developed by the authors

The greatest difference in this indicator
compared to the control was obtained on day
120 of organogenesis. A particularly noticea-
ble effect on its growth was noted in the vari-
ant with the biological preparation Mycofriend
for its root application to the soil, while in the
variants with other preparations, a slightly
smaller increase in leaf surface was obtained
compared to Mycofriend. When using the bi-
ological products Mycovital and Florobacillin,
the growth of this indicator was 1.08-1.11 times
higher than in the control, while in the variants
with the biological preparation Mycofriend it
was 1.18 times higher.

Plant height is a crucial factor in the produc-
tivity of miscanthus giganteus, similar to other
aspects of plant growth and development. The

higher the stem height, the higher the dry bi-
omass yield, which is an important bioenergy
indicator. Mycorrhizal-forming fungi and nitro-
gen-fixing bacteria play a significant role in de-
termining the height of giant miscanthus plants
when introduced at the root.

It was found that in the variants with the
use of biological preparations, the plant height
was greater than in the control at different pe-
riods of plant vegetation (Table 4). Among the
biological products, the greatest impact on this
indicator was found, as in the previous results,
with the use of the biological preparation My-
cofriend, and with the use of other products, the
increase in plant height compared to the control
was slightly inferior to the performance of the
Mycofriend preparation.

Plant and Soil Science, (14) 2
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Table 4. Plant height of giant miscanthus depending on the symbiosis of its root system
with fungi and bacteria (VEBS, 2017-2021)

Plant height
Plant
growing Mycofriend Florabacillin Mycovital
season, Control, cm + to control + to control + to control
days cm cm cm
cm % cm % cm %
30 54 62 7 13.6 57 3 6.0 60 6 10.2
60 112 127 15 134 119 7 6.3 122 10 8.6
90 188 209 21 1.2 195 7 37 201 14 7.2
120 218 244 26 117 227 9 41 235 17 79

Source: developed by the authors

The results obtained on the increase in the
height of Miscanthus giganteus plants in variants
with mycorrhiza and symbiosis with bacteria in-
dicate a significant influence of this factor on this
element of plant growth and development. The
structure of the crop is a crucial element of mis-
canthus productivity, the components of which
determine not only the yield of dry biomass, but
also its quality. One of the main indicators in the

structure of the crop yield is the number of stems
per bush. It was found that in the variants with
the biological product Mycofriend (fungi Glomus
VS and Trichoderma harzianum Rifai) the number
of stems per bush was higher than in the control.
A significant increase in this indicator was also
observed with Mycovital (fungus Tuber melano-
sporumVittad.)and Florobacillin (bacteria Bacillus
subtilis Cohn.) compared to the control (Table 5).

Table 5. Number of stems of giant miscanthus in one bush depending on the symbiosis of its root
system with fungi and bacteria (VEBS, 2017-2019)

Biological preparations
. Mycofriend Florabacillin Mycovital
Indicator Control
’ + to control + to control + to control
pcs. pcs. pcs. pcs.
pcs. % pcs. % pcs. %
Number of stems in 66 76 10 | 151 | 69 4 | 57 | 7@ 6 | 94
1bush

Source: developed by the authors

The greatest number of stems in the bush,
compared to the control, was observed in the
variants with the biological preparation Mycof-
riend. Thus, the root application of biological
products helps to increase the yield structure
of giant miscanthus due to the improvement of
plant nutrition and water balance.

The importance of this research is pointed
out in a number of scientific papers (Katelevskij,
2020; Shuvar et al, 2021), which state that the
use of these microorganisms helps to improve
the moisture supply of plants and has a pos-
itive effect on soil condition. Specifically, it is
pointed out that under dry conditions, which are
often encountered during the growing season,
fungi and bacteria have a positive effect on this

Plant and Soil Science, (14) 2

process. The scientific works of the above-men-
tioned authors note that in variants with the use
of mycorrhizal fungi, the soil moisture holding
capacity increased by 8-10% compared to the
control, which is an important indicator in dry
periods of plant vegetation. Similarly, the works
of several authors (Wang et al.,, 2021; Lopushniak
et al, 2021b) note the significant role of micro-
organisms in the formation of the structural and
aggregate state of the soil.

Thanks to the secretions produced as a result
of theirvital activity, lumps of soil are formed from
its dusty fraction. The present study confirms
these conclusions. It was found that in the vari-
ants with fungi, the moisture retention capacity
of the soil was higher compared to the control due
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to the penetration of their filamentous hyphae
into the finest pores of the soil. As in the previous
experiments, the best indicators of soil moisture
retention capacity were obtained in the variants
with the fungi Glomus VS and Trichoderma har-
zianum Rifai (Mycofriend) in the initial period of
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plant vegetation (on day 30 of organogenesis) —
7 mmmore than in the control. With the use of the
fungus Tuber melanosporum Vittad. (Mycovital
preparation), this figure was 5 mm, which is also
positive for improving the conditions of growth
and development of plants of this crop (Fig. 1).
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Figure 1. Soil moisture retention capacity depending on the interaction of mycorrhizal fungi with
the root system of Miscanthus giganteus plants, VEBS, 2017-2019

As for the impact of fungi on improving the
structural and aggregate state of the soil, it was
found that it is substantially improved by creat-
ing a mycelial network and forming an adhesive
component of the glycoprotein-glomatin, which
glues part of the fine fraction of the soil, which
coincides with the findings of several studies (Yu
et al, 2018; Moyano et al., 2020). The proportion
of lumps 0.25-10.0 mm in size in its total weight
was 3.2-5.7% higher than in the control (Fig. 2).

This is also evidenced by the results of stud-
ies on the growth of the root system weight in
variants using biological products. According
to Table 4, in these variants, the mass of roots is
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Share of soil lumps 0.25-10.0 in
size in its total mass, %
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significantly higher than in the control, ie., due
to the growth of fungal hyphae and the forma-
tion of arbuscules and vesicles, a mycelial net-
work is created in the soil, which changes the soil
structure, primarily affecting the reduction of its
dusty fraction. That is, the mycelium of the fun-
gus, developing intensively, forms a network that
binds soil particles together. Furthermore, fungi,
settling on the root system and entering into a
symbiotic relationship with it, can accumulate
the adhesive component glycoprotein-gloma-
tin in the soil, which causes parts of its smallest
fractions to stick together, forming lumps of var-
ious sizes and thus improving its structure.

58.6
55 56.1 53.2 54.3

Vegetation days

Mycovital

Figure 2. Proportion of lumps 0.25-10.0 mm in size in the symbiosis of mycorrhizal fungi with the
root system of giant miscanthus plants, VEBS, 2017-2019
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As aresult of the positive impact of microor-
ganisms on plant growth and development and
soil quality, the use of mycorrhizal fungi and ni-
trogen-fixing bacteria contributes to a significant
increase in the productivity of giant miscanthus.
In the experiments conducted, the yield of dry

biomass of this crop in variants with the use of
biological products based on fungi Glomus VS,
Trichoderma harzianum Rifai and Tuber melano-
sporum Vittad. (Mycofriend and Mikovital) and
bacteria Bacillus subtilis Cohn. (Florobacillin)
was significantly higher than the control (Fig. 3).

40 34.90
] 32.95
§ 28.85 30.58
g 30
2
> 20
=
29 10
()
-
Q O
Control Mycofriend Mycovital Florobacillin
Biopreparations

Figure 3. Yield of dry biomass of Miscanthus giganteus plants under symbiosis of its root system
with fungi and bacteria, VEBS, 2017-2019

The type of microorganism plays a major
part. In the variants with Mycofriend (fungi Glo-
mus VS and Trichoderma harzianum Rifai), the
yield of dry biomass of miscanthus was the high-
est compared to other preparations and control.
The latter indicates that this biopreparation has
the greatest positive effect on all elements of
growth and development of miscanthus gigan-
teus plants and, accordingly, contributes to the
highest yield of dry biomass of this crop.

CONCLUSIONS

Mycorrhization of the root system of miscanthus
giganteus by fungi Glomus VS and Trichoderma
harzianum Rifai (Mycofriend), Tuber melano-
sporum Vittad (Mikovital) and its symbiosis with
bacteria Bacillus subtilis Cohn (Florobacillin)
contribute to the improvement of plant growth
anddevelopmentandincreasetheirproductivity.

Under this condition, by determining the
dry mass of the leaves, their water content in-
creased by 81-28.6% compared to the control,
which indicates the ability of fungi to form many
branches of filamentous hyphae, which signifi-
cantly increase the area of water absorption by
the root system from the soil, penetrating into
its thinnest pores. The mass of the root system
of Miscanthus giganteus in the variants with
root application of fungi and bacteria to the soil

Plant and Soil Science, (14) 2

was 4.1-16.3% higher than in the control due to
the formation of mycelial network around the
root hairs and the formation of arbuscules and
vesicles by fungi. The role of bacteria in this is
to help improve metabolism in the root system,
which in turn affects its weight.

The height of miscanthus giganteus plants
in the variants with fungi and bacteria was 3.1-
13.6% higher than in the control, which indicates
more favourable conditions for the growth and
development of plants of this crop in the variants
using these microorganisms. In these variants,
the number of stems per bush also increased by
57-15.0% compared to the control, which is an
important component in the formation of crop
productivity.

The leaf surface area of Miscanthus gigan-
teus plants in experiments with fungi and bac-
teria at different growing seasons was 6.9-19.0%
larger than the control, which underlies efficient
solar energy absorption and creation of organic
products.

Apart from the positive effect of fungi on
plant growth and development, the use of these
microorganisms helps improve the soil mois-
ture retention capacity and its structural and
aggregate state. In the variants with mycor-
rhizal fungi Glomus VS and Trichoderma har-
zianum Rifai and Tuber melanosporum Vittad,
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the soil moisture retention capacity was 10.0-
257% higher, and the proportion of lumps 0.25-
10.0 mm in size exceeded the control by 3.2-5.7%.
The yield of dry biomass of giant miscanthus
in variants with biological products was higher
than the control by 1.82-6.11 t/ha, which had a
positive effect on the supply of biofuel raw ma-
terials to the market. This area of research has
the potential for further development in other

highly productive crops used as feedstocks to
produce diverse types of biofuels.
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Formation of productivity of giant miscanthus (Miscanthus x giganteus)..

Cepriii leopriiioBuy Jumutpos

KaHamMAaaT CinbCbKOrocnoAapcbKmMx Hayk, CTapLIMIA HayKOBMIA CNIBPOBITHUK
HauioHanbHMI yHiBepcUTET BiopecypciB i NPUPOAOKOPUCTYBAHHA YKpaiHu
03041, Byn. Tepois ObopoHM, 15, m. Kuis, YkpaiHa
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Bacunb Tpoxumosuu Cabnyk

[OKTOp CiNbCbKOrocnoAapcbKkmnx Hayk, npodecop

IHCTUTYT BioEHEPreTUYHMUX KyAbTYP i LyKpoBuMx bypakis HAAH
03110, Byn. KniHivHa, 25, m. Knis, YKpaiHa
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Muxaitno Apocnasosuy lymeHTUK

[OKTOP Ci/IbCKOrOoCnoAapCbKMX HAYK, CTapLLIMA HAYKOBUI CNIBPODITHUK
IHCTUTYT BioeHEpPreTUYHMUX KYAbTYP i LyKpoBuMx bypsakis HAAH

03110, Byn. KniHivHa, 25, m. Kunis, YKpaiHa
https://orcid.org/0000-0001-9052-9650

dopMyBaHHA NPOAYKTUBHOCTI MiCKaHTYyca riraHTCbKoro
(Miscanthus x giganteus) 3a cuM6io3y MOro KopeHeBOi
cuctemm 3 rpubamm Ta 6aKTepiamm

AHOTaLif. AKTyaJIbHICTh 06paHOi TEMU TIOJIATAE Y MTiABULIEHH] BpOXKAaMHOCTI cyxoi 6ioMacy pocivH
MiCKaHTYyCa TiraHTChKOTO 38 BUKOPUCTAHHSA IpU6iB Ta 6aKTepill y TEXHOIOTII I0TO BUPOIIyBaHHSL.
MeTor0 AOCHiAKEHHS € BCTAaHOBJIEHHS BIUIMBY MIiKOpHM3allil KOpeHeBOl CUCTeMU L€l KyJIbTypU
rprubamu Ta cuM6io3y 3 6aKTepiAMU Ha PIiCT i pO3BUTOK POCIIUH Ta GOpMyBaHHS iX TPOAYKTUBHOCTI.
[TonpoBi HOCTiAKEHHS MTPOBOAWIN B YMOBAaX BeceyonominbChbKOl JOCIITHO-CEeTEeKIiMHOI CTaHIIl
[HCTUTYTY 6ioeHepreTUYHUX KyJIBTYP i IIyKpoBUX 6ypsKiB HallioHaapHOI akaZeMil arpapHux HayK
Vrpainu (TTonTaBcbKa 0671aCTh) YIPOAOBK 2017-2019 pp. Ha YOPHO3EMi COJIOHIFOBATOMY Ta C1a6o
COJIOHILIOBATOMy. CYTTEBICTh BiAXWIEHHS MDK BapiaHTaMU [OCIIZIB BU3HAdaJld 33 ITOKAa3HUKOM
P-level, po3paxoBaHUM 3a KpuTepieM CThIOLEHTAa. BUKOPUCTaHHS cUM6io3y rpubis i 6akTepint 3
KOpeHEeBOI0 CUCTEMOIO MiCKaHTyCa TiraHTCHKOIO CIIPUSIO OTPMMAHHIO ITO3UTHBHUX PEe3y/IbTaTiB
y TIOKpallleHHi POCTy, pO3BUTKY POCJIWH Ta MiABUIIEHHI BpOXKarHOCTI cyxoi 6ioMacu. 30KpeMa,
3a BUKOPHUCTaHHA 6ionpenaparie Mikpobperz, Mirositas, ta ®ropobaummin (rpubu Glomus VS.
i Trichoderma harzianum RIFA, Tuber melanosporum VITTAD Ta 6akTepii Bacillus subtilis Cohn)
iCTOTHO 3pocTasia IJIomIa JUCTKOBOTO arapaTy (Ha 6,9-19,0 %), Maca KOpEeHeBOol CUCTEMU (Ha 4,1-
16,3 %), 36inbiImIack Bucora pocivH (Ha 3,7-13,6 %) Ta KinbKicTb cTeben (Ha 5,7-15,1 %) IOpiBHAHO
3 KOHTposieM. BomHouac, BiIMiYaeTbcs ITOKpallleHHS BOJIOTOYTPUMYIOUOI 3LATHOCTI IPYHTY Ha
10,3-237 % i 1oro CTPyKTypHO-arperaTHoro CTaHy — 4YacTKa I'PyZodYoK po3MipoM 0,25-10,0 MM
6ya GBI Bifi KOHTPONBHUX HA 3,2-57 %. BUKOPUCTAHHS MiKOPU30YTBOPIOIOYMX Tpubis i
a30TodiKCyI0UrX 6aKTepili CIIpUsie 3pOCTAHHIO IIOPiBHAHO 3 KOHTPOJIEM BPOXKAMHOCTI Cyx0i biomacu
pocuH Ha 1,82-6,11 T/Ta., 1110 Mae MTpaKTUYHE 3HAUYEHHS Y 361/IbIIeHHI CUDOBUHU /IS BUPOOGHULITBA
6iomanuBa

Knio4yoBi cnoBa: Maca KOpeHeBOi CHCTEMY; IUIOIIA JIMCTKIB, Maca JIUCTKIB; BOJIOTOYTPUMYIOUYa
3[IaTHICTb; CTPYKTYPHO arperaTHUM CTaH; BPOKAHICTD
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