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Today, spelt wheat grain is used to produce high quality food. Intermediate wheatgrass is a promising
crop for prairie restoration. One of the elements of biologization is the influence of growing crops on the
microbiota of soil rhizosphere. The microbiota of spelt wheat and intermediate wheatgrass soil rhizosphere
remains insufficiently studied. Aim. To study the number of individual groups of microbiota in dynamics in
the rhizosphere of cereal crops (spelt wheat, intermediate wheatgrass) depending on the weather conditions
and the phase of plants development. Methods. Classical microbiological, statistical methods were used
in the work. In particular, the study of the number of microorganisms of different ecological and trophic
groups (ammonifying, nitrifying, cellulolytic and nitrogen-fixing) was carried out according to generally
accepted methods in soil microbiology. The reliability of the influence of factors was determined by the
probability value «p» level which was calculated using STATISTICA 8 program. Results. The amount
of ammonifying and cellulolytic microorganisms in the soil rhizosphere of spelt wheat is significantly
higher compared to soft wheat. The rhizosphere microbiota amount of the intermediate wheatgrass on the
2-3 year of cultivation was more resistant to adverse environmental factors compared to soft wheat. The
soil rhizosphere microbiota did not change a lot depending on the phase of plant development during the
vegetation period of cereal crops (spelt wheat, intermediate wheatgrass). Conclusions. The formation of
rhizosphere microbiota of spelt wheat and intermediate wheatgrass was first analyzed under the conditions
of the Right-Bank forest-steppe of Ukraine. The conducted studies indicate the feasibility of growing and
use of spelt wheat in breeding programs to create cultivars of soft wheat with higher activity of rhizosphere
microbiota. The number of ammonifying, nitrifying and cellulolytic microorganisms of soil rhizosphere of
intermediate wheatgrass was significantly higher compared to soft wheat during all growth stages. The
conducted studies confirm the practical application of intermediate wheatgrass to preserve and increase
soil fertility. Intermediate wheatgrass can be grown for up to three years in one field, as microbiological
activity reaches its maximum development.

Keywords: microbiota, ammonifying, nitrifying, cellulolytic microorganisms, Azotobacter, rhizosphere,
soft wheat, spelt wheat, intermediate wheatgrass.

The microbiota of the rhizosphere plays an
important role because it produces vitamins,
amino acids, heteroauxins, enzymes that affect
plant development. Besides, this group of
microorganisms takes part in the process of
nutrients coming from the soil into the root
system, inhibits the development of harmful
microorganisms, and stimulates endosymbiosis of
plants with microorganisms [1].
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Modern agricultural technologies cause
ecosystem soil erosion, greenhouse gas emissions
and water pollution despite the increase in
production of plant raw material [2]. Spelt wheat
is now a famous crop in the world which is used
to produce high quality products [3]. Intermediate
wheatgrass is good for food and fodder purposes
(green fodder, silage, haylage, hay). In addition,
these crops are of low maintenance to growing
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conditions, able to form yield, especially in the
conditions where soft wheat does not form it [4].
They require less fertilizer, help to prevent water
flow, are more resistant to drought compared to
annual cereal crops due to the long vegetation
period of perennial cereal crops and deep root
system [5]. Restoration of soil fertility with the use
of prairie restoration with perennial cereal crops is
a priority task in the United Nations strategy [6].

Plant species, as well as soil type, had a
significant impact on the structure and function
of microbial populations connected with the
rhizosphere. In addition, these factors could affect
in different ways the number of microorganisms
depending on biotic and abiotic conditions [7, 8]. It
is known [9] that spelt wheat had advantages over
soft wheat in organic agrotechnologies. However,
in these studies there was no data on the formation
of spelt wheat rhizosphere microbiota.

The results of a study of other scientists [10,
11] showed that wild perennial grasses contained
different groups of fungi in the rhizosphere
depending on the season, in particular ascomycetes
were dominant. However, these researchers did
not study the number of individual ecological and
trophic groups of microorganisms.

Analysis of the literature showed a significant
impact of the activity of microorganisms on the
productivity of agricultural crops and soil fertility.
However, spelt wheat and intermediate wheatgrass
microbiota remains insufficiently studied. The
study of this issue will give the possibility to
partially identify the plants adaptability to the
environmental conditions taking into account the
importance of the microbiota in the synthesis of
biochemical components used by the plant. The
greater the microbiota number, the higher the
plants adaptability was. It was manifested in the
formation of more stable yields and grain quality in
spelt wheat, and in the yield of the vegetative mass
in intermediate wheatgrass. Therefore, it is topical
to study the influence of growing spelt wheat
and intermediate wheatgrass on the microbiota
formation in their rhizosphere, which is important
for the characteristics of the plants adaptability and
ecological and functional characteristics of the soil.

The purpose is to study the number of
individual groups of microbiota in dynamics in the
rhizosphere of different cereal crops (soft wheat,
spelt wheat, intermediate wheatgrass) depending
on the weather conditions and the phase of plants
development.

22

Materials and methods. Studies of the
number of different ecological and trophic groups
of microorganisms were performed in the field
and laboratory conditions in the Uman National
University of Horticulture during 2017-2019 years.
Kalancha (Ukraine) — a cultivar of soft winter wheat
(Triticum aestivum L.), Zoria Ukrainy (Ukraine) —
spelt wheat (Triticum spelta L.), Khors (Ukraine)
and Kernza (USA) — intermediate wheatgrass
(Elytrigia intermedia (Host) Nevski) were used in
the experiment. Kernza cultivar was obtained by
hybridization of Triticum aestivum L. / Elytrigia
intermedia (Host) Nevski.

The number of microorganisms was determined
in the stem elongation phase, earing phase,
phase of milk ripeness of grain, in particular
ammonifying — on agarized medium of meat-and-
peptone agar, nitrifying — on the liquid medium
of S. N. Winogradsky, cellulolytic — on the liquid
medium of A. A. Imsheneckii and L. I. Solntseva.
The number of ammonifying microorganisms
was expressed in colony-forming units (CFU).
The number of nitrifying and cellulolytic
microorganisms was expressed in N-10° cells/g of
soil. Studies of nitrogen-fixing microorganisms of
the Azotobacter genus were performed on Ashby
medium, and their number was expressed in % of
soil lumps surrounded by colonies. Determination
of the number of microorganisms was performed
three times. Grouping of the variation coefficient
was done according to the following gradations:
0-10 % — insignificant, 10-20 — small, 20—40 —
medium, 40-60 — large, > 60 % — very large.
Statistical data processing was performed using
Microsoft Excel 2010 and STATISTICA 8. Inter-
pretation of the influence level by partial coefficient
(thumb rule — Cohen): 0.02-0.13 —weak, 0.13-0.26 —
medium, > 0.26 — high. The “null hypothesis” was
confirmed or refuted during the performing of
variance analysis. The value of the coefficient “p”
was determined for this purpose, which showed
the probability of the corresponding hypothesis.
In cases where p<0.05 “the null hypothesis”
was refuted and the influence of the factor was
significant.

The experimental plot was located in Mankivka
natural-and-agricultural district of the Middle-
Dnieper-Buh district of the Forest-Steppe Right-
Bank province of the Forest-Steppe zone with
geographical coordinates of 48° 46°56,47” of
north latitude and 30° 14°48,51 of east longitude
by Greenwich. Height above sea level was 245 m.
The soil of the experimental field was podzolized
chernozem.
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In terms of rainfall, the supply of cereal crops
was satisfactory. Soil samples were taken 10 days
after the phase of plant development. Therefore,
rainfall and average air temperature were given for
the first half of each phase of plant development.
There were 199.9 mm of rainfall or 28 % less
than the average long-term index (277 mm)
during the period of April — July 2017. There were
211.1 mm in 2018, 194.7 mm in 2019 or less by
24 % and 30 %, respectively. The distribution of
rainfall during the plant development of wheat
plants was different. The supply of soft wheat

Table 1

plants with water in 2017 and 2018 was higher
than in 2019 (Table 1). 2017-2018 were better
for spelt wheat, as there were 23.3 to 40.5 mm of
rainfalls during the period of stem elongation —
milk ripeness of the grain. In 2019, 53.4 mm of
rainfall fell only in the earing phase, and 12.6—
16.3 mm in other phases of plant development.
The beginning of the vegetation period in 2017—
2018 was sufficiently supplied with water for
intermediate wheatgrass and 22.3-53.1 mm of
rainfall fell during the entire vegetation period in
2019.

Weather conditions of the first half of the development phase of different cereal
crops plants

Indicator Date of phase beginning
Stem elongation | Earing | Milk ripeness of grain

2017
Kalancha April 15 May 20 June 18
Rainfall, mm’ 13.7 23.1 9.2
Temperature, °C* 10.6 19.2 22.0
Zoria Ukrainy May 01 June 02 June 13
Rainfall, mm’ 23.3 24.5 30.4
Temperature, °C? 14.2 19.2 18.8
Kernza May 10 June 03 June 15
Khors May 10 June 04 June 17
Rainfall, mm' 20.4 30.4 9.2
Temperature, °C* 12.7 19.2 22.0

2018
Kalancha April 10 May 17 June 05
Rainfall, mm’ 17.4 17.5 32.1
Temperature, °C* 14.8 15.6 19.3
Zoria Ukrainy April 26 June 06 June 21
Rainfall, mm' 35.7 32.6 40.5
Temperature, °C* 19.8 19.6 22.1
Kernza April 05 May 24 June 03
Khors April 07 May 26 June 05
Rainfall, mm' 43.8 9.8 32.1
Temperature, °C* 14.8 18.4 22.1

2019
Kalancha April 25 May 22 June 03
Rainfall, mm'’ 5.4 23.0 0.4
Temperature, °C* 9.2 12.4 12.8
Zoria Ukrainy May 05 June 08 June 23
Rainfall, mm' 12.6 53.4 16.3
Temperature, °C* 18.7 24.3 22.3
Kernza April 02 May 22 June 01
Khors April 04 May 25 June 03
Rainfall, mm' 22.3 23.1 53.1
Temperature, °C* 12.4 19.2 20.7

Legend: 1 — amount of rainfall; 2 — average air temperature for the first half of the phase
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Air temperature also affected the development
of wheat plants. The air temperature was optimal in
2017 and 2018 except spelt wheat, in which stem
elongation phase took place at a temperature of
19.8 °C which was higher than optimal (9—16 °C)
in 2018 and 2019. Temperature for soft wheat in the
phases of earing (18-20 °C) and milk ripeness of
grain (22-25 °C) was lower than optimal in 2019. It
was higher than optimal in the earing phase for spelt
wheat. It should be noted that the temperature was
optimal in the phases of earing and milk ripeness
of grain for the microbiota in the rhizosphere of
cereal crops.

Results. The number of ammonifying micro-
organisms in the rhizosphere of cereal crops varied
depending on a complex of factors. As a result of the
analysis of variance, it was found that the number
of ammonifying microorganisms in the rhizosphere
of spelt wheat was significantly higher compared
to soft wheat during 2017-2019 years (Fig. 1).
The dynamics of the number of ammonifying
microorganisms in the rhizosphere of intermediate
wheatgrass was different. In the first year growing
season, this figure was significantly lower than for
soft wheat and spelt wheat. In the second and third
years of intermediate wheatgrass plant growth, the
number of ammonifying microorganisms of the
soil rhizosphere was significantly higher during all
stages of growth.

Better distribution of rainfall and optimal
temperature in 2018 contributed to the formation
of the highest number of ammonifying
microorganisms in the rhizosphere of soft wheat.
This indicator was 1.4-1.5 times and 1.2-1.3
times lower in the less favorable 2019 and 2017
respectively compared to 2018. Another trend
was found for spelt wheat. The highest number of
ammonifying microorganisms was in 2018 in the
stem elongation phase due to 35.7 mm of rainfall.
More rainfall during the phases of earing — milk
ripeness of grain in 2018-2019 contributed to the
formation of the highest number of this group of
microorganisms — from 211 to 228x10° CFU/g of
soil. This indicator was 1.1-1.2 times lower in the
less favorable 2017 compared to 2019. Insufficient
rainfall in the stem elongation phase in 2019
contributed to the lowest number of ammonifying
microorganisms. The lowest number of this group
of microorganisms was in 2017 in the rhizosphere
of intermediate wheatgrass, as the development of
the root system and aboveground mass was weak.
This indicator was the highest in 2018 and 2019. It
should be noted that the number of ammonifying
microorganisms exceeded the indicator of soft
wheat and spelt wheat by 1.5-1.8 times in these
years of research.

Studied factors statistically significant (p<0.05)
influenced the number of ammonifying micro-
organisms (Fig. 2).

Wilks lambda=0.03851, F(48, 267.83)=7.4159, p=0.0000
Vertical bars denote 0,95 confidence intervals
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Fig. 1. The number of ammonifying microorganisms in the rhizosphere of cereal crops,
10° CFU/g of soil
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Fi g. 2. The level of factors influence on the number of ammonifying microorganisms in
the rhizosphere of cereal crops: A —species of cereal crop” factor, B — “year of study” factor,
C — “plant development phase” factor

The force of influence was high. It should
be noted that the “species of cereal crop” and
“year of study” factors influenced the number of
ammonifying microorganisms the most. Obviously,
there was a connection between “species of cereal
crop” and “year of study”. This connection with the
“development phase” factor was weaker or absent,
so the influence of ABC was lower compared to A
and B.

In the rhizosphere of spelt wheat, the number of
nitrifying microorganisms in stem elongation stage
did not differ significantly from soft wheat (Fig. 3).
On average, it was statistically significant (p<0.05)

that the number of nitrifying microorganisms in
the rhizosphere of spelt wheat was 17-26 % higher
than in soft wheat during the earing phase in 2018—
2019. In the milk stage of grain, a significantly
higher number of nitrifying microorganisms was
only in 2019.

Intermediate wheatgrass had significantly lower
number of nitrifying microorganisms in the stem
elongation and earing stages compared to soft
wheat. In the milk stage of grain, this figure was
at the level of soft wheat. During the second and
third years of intermediate wheatgrass growth,
the number of nitrifying microorganisms was

Wilks lambda=0.03851, F(48, 267.83)=7.4159, p=0.0000
Vertical bars denote 0.95 confidence intervals
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Fi g. 3. The number of nitrifying microorganisms in the rhizosphere of cereal crops, 10°/g of soil
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significantly (p<0.05) higher than that of soft
wheat. In the stem elongation stage, the number of
nitrifying microorganisms of soil rhizosphere was
28-38 %, in the earing stage — 2629 %, in the milk
stage of grain — 16-37 % higher compared to the
control (Kalancha soft wheat) depending on the
year of study.

The number of nitrifying microorganisms
in the rhizosphere of soft wheat and spelt wheat
was the highest in a favourable 2018 year. The
number index was the highest in 2018-2019 in the
rhizosphere of intermediate wheatgrass.

The results of statistical processing confirmed
the significantly strong influence of “species of
cereal crop”, “year of study” and “plant growth
phase” factors on the formation of the number
of nitrifying microorganisms. It should be noted
that the influence of weather conditions and
characteristics of the species of cereal crop and the
interaction of these factors was the highest — 0.71—
0.88. The “plant development phase” factor had less
effect on the number of nitrifying microorganisms.
Therefore, its interaction with other factors had less
effect on this indicator.

The number of cellulolytic microorganisms
in the rhizosphere of soft wheat and spelt wheat
was the highest in the favourable 2018 year. It was
the lowest in less favourable 2019. This indicator
was the highest in 2018 and 2019 in intermediate
wheatgrass, because the supply of plants with
moisture was also high during this period.

In the stem elongation stage, the number of
cellulolytic microorganisms of the soil rhizosphere
of spelt wheat did not change significantly from
this indicator of soft wheat (Fig. 4). However,
in the earing and milk stages, the number of
this group of microorganisms was significantly
(p=<0.05) higher than that of soft wheat. Thus, in
the earing stage of spelt wheat, the number of
cellulolytic microorganisms of soil rhizosphere
was 11-16 % higher compared to soft wheat
depending on the year of study. In the milk stage,
respectively, by 14-24 %. The dynamics of the
number of cellulolytic microorganisms changed
from the weather conditions of spelt wheat growing
season. In 2017 and 2019, this indicator did not
change significantly in stem elongation and earing
stages. However, better humidity and comfort
temperature for the growth of spelt wheat plants in
2018 contributed to the formation of a significantly
larger number of cellulolytic microorganisms in
the earing stage compared to the stem elongation
one. In addition, in the milk stage, this figure did
not decrease significantly compared to the earing
one. In 2017 and 2019, the number of cellulolytic
microorganisms in the milk stage of grain was 9
and 20 % lower, respectively, compared to the
earing one.

The dynamics of the number of cellulolytic
microorganisms in the rhizosphere of intermediate
wheatgrass differed significantly from spelt wheat.
In the first year of plants growth of intermediate

Wilks lambda=0.03851, F(48, 267.83)=7.4159, p=0.0000
Vertical bars denote 0.95 confidence intervals
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wheatgrass (2017), this figure was significantly
lower in stem elongation and earing stages. During
the milk stage, it was at the level of soft wheat,
as the indicator of cellulolytic microorganisms
in the soil rhizosphere decreased insignificantly.
In the second and third years of intermediate
wheatgrass growing, the number of this group of
microorganisms was significantly higher than that
of soft wheat. Thus, in the stem elongation stage,
the number of cellulolytic microorganisms of the
soil rthizosphere of intermediate wheatgrass was
14-77 %, in the earing stage 14—88, in the milk
stage 13-97 % higher compared to soft wheat
depending on the year of study. It should be noted
that the number of this group of microorganisms
was high during the growing season of intermediate
wheatgrass compared to soft wheat. The number of
cellulolytic microorganisms of the soil rhizosphere
of intermediate wheatgrass in the earing stage
was at the level of stem elongation, because the
decrease was insignificant. In the milk stage only in
2019, the number of this group of microorganisms
was significantly lower compared to the earing one.

Thus, it could be affirmed that the number of
cellulolytic microorganisms significantly depended
on the studied factors. It should be noted that there
was a stronger connection between A and B factors
compared to C factor. Therefore, the interaction
of AC, AB and ABC was smaller compared to
AB.

On average, the number of soil lumps
overgrown with bacteria of the Azotobacter genus
of the rhizosphere of spelt wheat and intermediate
wheatgrass was significantly higher compared to
soft wheat over three years of research (Fig. 5). The
number of overgrown soil lumps by bacteria of the
Azotobacter genus almost did not change from the
plant development phase in the rhizosphere of all
cereal crops. The number of overgrown soil lumps
of Azotobacter over the years of research changed
significantly depending on the amount of rainfall
during the growth of cereal crops. It should be
noted that the number of overgrown soil lumps of
this group of microorganisms was the highest in
the rhizosphere of intermediate wheatgrass in 2018
and 2019.

Reliable and strong influence of three factors
on the number of overgrown lumps of soil by
bacteria of the Azotobacter genus was statistically
confirmed (Fig. 6). The interaction of the AC,
BC and ABC factors was unreliable. It should be
noted that this indicator changed less compared to
other ecological and trophic groups of microorga-
nisms.

It should be noted that the number of stu-
died microorganisms in the soil rhizosphere
of intermediate wheatgrass did not change
significantly depending on the variety.

Wilks lambda=0.03851, F(48, 267.83)=7.4159, p=0.0000
Vertical bars denote 0.95 confidence intervals
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Fig. 6. The level of factors influence on the number of bacteria of the Azotobacter genus in
the rhizosphere of cereal crops: A — “species of cereal crop” factor, B — “year of study” factor

Discussion. It is known [12] that the number,
biomass and taxonomic structure of the soil
microbial complex depend on a number of factors.
Lead-in of the soil into the active land use leads to
significant changes in these indicators.

A high dependence of the functional structure
of the soil microbiocenosis and the interaction
between microorganisms of different groups
on hydrothermal conditions was established.
Unfavorable hydrothermal conditions had a
significant effect on the functional structure of
the chernozem microbiota, disturbing trophic
connections between physiological groups of
microorganisms. A decrease in strength or bonds
breaking in the microbiocenosis was observed
under elevated air temperatures and lack of or
excess moisture in the soil. The soil of the natural
ecosystem is characterized by balance and stability
of the functional structure of the microbiocenosis as
to the action of hydrothermal factors. A less stable
functional structure of the soil microbiocenosis with
a low number of connections and a high degree of
correlation and a simplified structure of the pleiads
in unfavorable weather conditions is specific for
the agroecosystem [13]. It was obvious that the
improvement of moisture conditions during the
vegetation period of the studied crops, according
to the results of our researches, contributed to the
formation of a higher number of ammonifying,
nitrifying, cellulolytic microorganisms in the
rhizosphere of cereal crops.

The influence of plants during the vegetation
period on physiological processes and the general
activity of microorganisms in the soil was due to
root secretions, as well as due to the root system
and terrestrial parts after extinction. In turn,
the living conditions and productivity of plants
depended on the structure and physiological
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activity of the complex of soil microorganisms
[14]. In the studies of scientists [15], the number of
microorganisms that absorbed organic and mineral
nitrogen of the soil was the largest in the earing
phase of winter wheat. It decreased in the following
phases of development of winter wheat plants. The
amount of root secretions depended on the growth
of vegetative mass. This period in wheat was in
the earing phase. Therefore, the maximum number
of microorganisms (ammonifying, nitrifying,
cellulolytic) in the soil of the rhizosphere of soft
wheat and spelt wheat was in the earing phase. The
greater number of which in spelt wheat was due to
the higher number of root secretions.

Intermediate wheatgrass in the first year of the
vegetation period formed a small aboveground mass
and root system. As a result, the number of root
secretions was probably smaller and as a result the
number of microorganisms of different ecological
and trophic groups was the lowest. Intermediate
wheatgrass plants formed a larger root system, so
the number of ammonifying, nitrifying, cellulolytic
microorganisms was the highest compared to soft
wheat after the first year of the vegetation period.
This was confirmed by the results of researches by
other scientists [16].

Conclusions. The formation of rhizosphere
microbiota of spelt wheat and intermediate
wheatgrass was first analyzed under the conditions
of the Right-Bank forest-steppe of Ukraine. The
number of main groups of microorganisms in the
rhizosphere of these crops has been found to be
significantly different from that of soft wheat. In the
soil rhizosphere of spelt wheat, significantly more
ammonifying and cellulolytic microorganisms are
formed compared to soft wheat. The conducted
studies indicate the feasibility of growing and use of
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spelt wheat in breeding programs to create varieties
of soft wheat with higher microbiological activity.
The total count of nitrifying and the number of soil
lumps covered with bacteria of Azotobacter genus
did not change compared to soft wheat.

The microbiota of the rhizosphere of inter-
mediate wheatgrass reached the maximum deve-
lopment in the second year of cultivation. The
number of ammonifying, nitrifying and cellulolytic
microorganisms of soil rhizosphere of intermediate
wheatgrass was significantly higher compared to
soft wheat during all growth stages. The microbiota
number of the rhizosphere of intermediate
wheatgrass in the 2-3 year of cultivation was
more resistant to adverse environmental factors
compared to soft wheat. The soil microbiota of
the rhizosphere did not change much depending
on the phase of plant development during the
vegetation period of cereal crops (spelt wheat,
intermediate wheatgrass). The conducted statistical
analysis showed that the influence of “species of
cereal crop” and “year of study” factors had the
greatest impact on the number of ammonifying,
nitrifying and cellulolytic microorganisms. The
conducted studies confirm the practical application
of intermediate wheatgrass to preserve and increase
soil fertility. Intermediate wheatgrass can be grown
for up to three years in one field, as microbiological
activity reaches its maximum development.
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€ TIpiopuTEeTHUM 3aBaanHsM B ctparerii OOH. Huni
3€pHO MIIEHUII CIENbTH BUKOPUCTOBYIOTh TSI BU-
POOHHIITBA BHCOKOSIKICHUX MPOAYKTIB XapuyBaHHS.
[Mupiit cepenniit — nmepcrneKTUBHA KyIbTypa AJs 3a-
nmyxeHHs. OTHAM 13 eJIeMeHTIB 0i0JoTi3allii € BIUIHB
BHPOIIYBaHHS CUTBCHKOTOCIIOAAPCHKUX KYJIBTYp Ha
MikpoOioTy pu3ochepu rpyHty. JochmimKeHHs dH-
CEJIBHOCTI MIKpOOioTH pU30Cc(epH IPyHTY MIICHUII
CTICJIBTH 1 IUPII0 CEPEAHBOTO 3ANNIIAETHCS HEAOCTAT-
HBO BUBYCHUM. AKTYyaJbHUM € BUBYCHHS BIUIUBY BH-
POIIYBaHHS MIICHUITI CIIETBTH 1 TUPII0 CEPETHBOTO Ha
(hopMyBaHHS MiKpoOioTH 1X puzochepH, 110 € 3HAYY-
M JUIS €KOJIOTO-(DYHKIIIOHAJIBHOT XapaKTePUCTHKU
rpyHTy. Meta. Jlocniautu B AUHAMII YHCEIbHICT
OKpEMHUX TPyl MikpobOioTu puzochepu 37aKOBUX
KyapTyp (IIICHUI M SKa, MIICHUI CHENbTa, IH-
pii cepeHiil) 3aJIeKHO BiJI MOTOJHUX YMOB 1 (aszu
po3BHTKY pociuH. MeToau. Y poOOTi BUKOPUCTAHO
KJIAaCHYH1 MiKpOO10JIOT14YH], CTATUCTUYHI METOAU. 30-
KpeMa, JOCTIKEHHS YMCENbHOCTI MIKpOOpPraHi3MiB
PI3HHX eKoJIIOTO-Tpo(hivyHUX Ipyn (aMOHi(iKyBaIh-
HUX, HITPUQIKYBATBHUX, IETIOI030TITHYHUX 1 a30T-
(hiKCYBabHHX) MPOBOIMIIN 3T1HO 3aralIbHOIIPHIMHS-
THX Y IPYHTOBIH MikpoOionorii Mmetoauk. MikpoOioTy
IPYHTY BU3HaYaIu y pu3ocdepi pi3HUX BHIIB IIIIIe-
Huti (M’gxa — copt Kananua, cnensra — copt 3ops
VYkpainn) ta nupito cepennsoro — Kernza i Xopc.
3pa3ku IpyHTY JUIS AOCITIKeHD Bigoupanu y ¢azax
BHXOJYy POCIIHH y TPYOKY, KOJIOCIHHS Ta MOJIOYHOI
CTUDIOCTI 3epHa. JOCTOBIPHICTh BIUIMBY YMHHHUKIB
BCTAHOBJIIOBAJIM 32 BEJIMYMHOIO PiBHS HMOBIPHOCTI
«p», AKUH pO3paxoByBalH 3a JOMOMOTOIO MpOTrpa-
mu STATISTICA 8. Pesyabrarn. Beranosieno, 1o
YHCENBHICTh OCHOBHHUX TPYINl MIKpOOpPTaHi3MiB pH-
30cdepy CHENbTH 1 MUPIF0 CepeHhOr0 3HAYHO Bij-
PI3HSIETBCS Bijl MIICHUI M’SIKOi. Y pu3ochepHOMY
IPYHTI MIIEHULI CIEIbTH PO3BUBAETHCS JOCTOBIPHO
Oinblre aMOHi(IKYBaJIBHUX 1 LETION030TITHUHUX
MIKpOOPraHi3MiB MOPIBHSIHO 3 MIICHUICIO M’ IKOIO.
Tak, y $a3i KolOCiHHS MIICHUIl CHEIBTH YHCETb-
HICTb IEITIOIO30ITHIHUX MIKPOOPTaHi3MiB pu3ocde-
pu rpyHTy Oyna Ha 11-16 % OimbIIOI0 MOPIBHIHO 3
MIICHUEI0 M SKOIO 3aJI€KHO BiJl POKY AOCHIIKESHHS.
YucenbHICTh HITpUGIKYBaIbHUX 1 KIIBKICTH 00pOC-
JIUX TPYIOYOK IPYyHTY OakTepisiMu pony Azotobacter
HE 3MIiHIOBaJjach MOPIBHSIHO 3 MIIEHHUICIO M’ SKOIO.
YucenpHICTh MIKpOOi0TH pr3ochepu mupito cepe-
HBOTO Ha 2—3 piK BUPOIYBaHHS OyJjia CTIMKIIIOW 70
HECTIPUSITIIMBUX YMHHUKIB HABKOJIUIIHHOTO TIPUPO-
HOTO CEpPEeIOBHIIA OPIBHSHO 3 MIIEHULEIO M’ SIKOIO.
Tak, YMCenbHICTD IEMOI030IITHYHUX MIKPOOPTaHi3-
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MiB pusochepu IpyHTY IHPII0 CepeHbOro y ¢asi BU-
Xony y TpyOky Oyna Ha 14—77 %, y ¢da3i KonociHHS —
Ha 14-88 %, y ¢a3i MOIIOYHOI CTUIIIOCTI 3epHa — Ha
13-97 % OinbIiie MOPIiBHSHO 3 MIICHUTICIO M’ SIKOFO 3a-
JISKHO BiJT POKY JOCIIKCHHS. YIIPOJIOBXK BereTallii-
HOTO TIepioTy MIICHHUII CIIEIBTH 1 MUPIF0 CePeTHBOTO
MiKpo0ioTa IpyHTY puzochepu Maike He 3MiHIOBA-
JIach 3aJIeXKHO Bi (a3u po3BUTKY pociuH. [Iposene-
HUH CTaTHCTUYHUHN aHAJI3 CBIAYUTH PO TE, 1110 YHH-
HUKH «BUJI 37IAKOBOT KYJIBTYPH» 1 «PiK JIOCITIIPKEHHS
HaWOIIbIIe BIUTMBAIM HA YHCEIBHICTH aMOHI(IKY-
BaJIbHUX, HITPU(DIKYBAIBHUX 1 [ETFOI030TITHIHIX
MiKpoopraHi3miB. BucHoBku. Brnepiie B ymoBax
[IpaBoGepesxxnoro Jlicocteny Ykpainu mpoaHamizo-
BaHO (hOpMyBaHHS MikpoOioTH puzocepu HIIeHH-
i CTENBTH 1 MUPir0 cepenHboro. [IpoBeneni mocmi-
JOKCHHSI CBIT4aTh MPO JOIUIBHICTh BHPOIILYBaHHS
TMIICHMIII CTEIbTH 1 11 3aCTOCYBaHHS B CEJICKI[IHHUX
mporpamax Jisi CTBOPEHHs COPTIB MIIEHUII M’ KO 3
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