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Objective. To evaluate the ability of Azospirillum brasilense B-7318, a bacterium that inten-
sively fixes molecular nitrogen, to form stable effective associations with spring wheat plants.
Methods. Microbiological, application (to determine the intensity of azospirilla development in the
root spheres of plants), acetylene (to study nitrogenase activity), phosphate (to determine the activi-
ty of glutamine synthetase in plant leaves), field experiment, statistical. Results. A new strain of
A. brasilense B-7318, capable of intensively fixing molecular nitrogen, was obtained by the method
of analytical selection. It was shown that inoculation of spring wheat seeds results in effective colo-
nization of the surface of roots and the rhizosphere soil by diazotrophs during inoculation of spring
wheat seeds (the highest density of bacteria was registered up to 2 mm from the root surface). Po-
tential nitrogenase activity in the rhizosphere soil when A. brasilense B-7318 was used for inocula-
tion didn’t significantly different from the values of the control variant (without inoculation). At the
same time, potential nitrogenase activity on the washed roots of inoculated plants significantly (by
4.9 times) exceeded this parameter in the rhizoplane of plants of the control variant. A. brasilense
B-7318 also contributes to a significant increase in glutamine synthetase activity in the leaves of
wheat plants (by 57 %). When wheat seeds were inoculated with A. brasilense B-7318 bacterial
suspension, the protein content in plant leaves increased by 9.7 %. The results of determining the
structure of the crop in the field experiment proved that azospirilla provided a significant increase
in the length of the ear (by 8.1 %), the number of grains in the ear (by 4.1 %), the mass of grains
from the ear (by 14.8 %) and the weight of 1,000 grains (by 6.1 %), as well as an increase in yield
by 15.7 % compared to the control. Conclusion. A. brasilense B-7318, which is characterized by
high nitrogenase activity in pure culture, is able to actively colonize the root spheres of spring
wheat plants, increase glutamine synthetase activity and protein content in leaves, as well as con-
tribute to the increase of potential nitrogenase activity on plant roots and improvement of the wheat
yield
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Introduction. The study of the interaction
of plants with associative nitrogen-fixing bacte-
ria of the genus Azospirillum, started by J. D6-
bereiner in the early 70s of the last century, con-
tinues even now in many countries. Azospirilla
are of great interest among scientists due to their
ability to stimulate the growth of a wide range
of plant species, which allows them to be con-
sidered typical growth-regulatory microorga-
nisms (plant-growth-promoting rhizobacteria or
PGPR) [1]. Due to the widespread distribution
of bacteria of the genus Azospirillum, a compre-
hensive study of their biological features and

mechanisms of influence on plants, the interac-
tion of azospirilla with non-leguminous plants is
considered by the scientific community as a
general model of plant-microbial interactions
[2].

Forming associations with plants, bacteria
of the genus Azospirillum supply assimilated ni-
trogen to the root zone, synthesize and secrete
phytohormones, vitamins, substances of anti-
bacterial and antifungal nature. Instead, the
plant supplies diazotrophs with available sour-
ces of carbon and phosphorus, which are com-
ponents of root exudates, and also creates condi-

48 © Yu. O. Vorobei, O. O. Shakhovnina, O. V. Lohosha, T. O. Usmanova, 2023



tions favourable for the nitrogen fixation pro-
cess. The functioning of such an association en-
sures mutually beneficial coexistence of micro-
and macro-partners.

Analysis of recent studies and publica-
tions. It is known that the effect of azospirilla
on plants is multi-vector. Azospirilla intensify
the process of biological nitrogen fixation in
close interaction with plant roots of many agri-
cultural crops [3—6]. Representatives of the ge-
nus Azospirillum are able to produce phytohor-
mones of auxin, gibberellin, cytokinin nature,
which regulate various aspects of plant deve-
lopment, namely: they activate seed germina-
tion, responsible for the morphogenesis of roots
and shoots, play an important role during the
formation of fruits and seeds, delay the aging of
leaves, etc. [7-10].

The ability of Azospirillum spp. to the syn-
thesis of abscisic acid, proline, polyamines and
trehalose ensures resistance of inoculated plants
to adverse environmental conditions (moisture
deficit, salt stress) and activation of protective
mechanisms [11-15]. Cohen et al. [12] reported
an increase in the abscisic acid level and
drought resistance of plants upon corn inocula-
tion. The results of Ilyas & Bano [13] indicate
that azospirilla strains isolated under conditions
of water deficit were characterized by increased
production of abscisic acid. According to Cas-
san et al. [14], inoculation of rice seedlings with
A. brasilense promoted the development of the
plant root system and at least partially alleviated
osmotic stress due to the synthesis of the poly-
amine cadaverine by azospirilla. Corn plants
treated with a modified strain of A. brasilense
with an increased level of trehalose production
were more resistant to drought and formed more
biomass than plants inoculated with wild-type
A. brasilense [15].

Along with the production of bacterial me-
tabolites, azospirilla induce the biosynthesis of
secondary metabolites with antimicrobial activi-
ty in the plant organism [16; 17]. According to
Chamam et al. [17], changes in the profile of
secondary metabolites of rice plants treated with
azospirilla were primarily associated with fla-
vonoids and hydroxycinnamic acid derivatives.
Walker et al. [18] showed the difference be-
tween control and azospirilla inoculated corn
plants via the production of benzoxazinoids —
substances associated with resistance to patho-
gens.
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Literature evidence also suggest that after
inoculation with azospirilla, the water potential
of plants improves, the water content in apo-
plasts and the elasticity of the cell wall increa-
ses, the content of chlorophyll and photoprotec-
tive pigments increases; the respiratory con-
ductance [19], the availability of nutrients [20],
the efficacy of nitrogen use [21] and its content
in the obtained products increase [22], the yield
of agricultural crops increases as an integral pa-
rameter of plant development [3—6; 23; 24].

The ability of nitrogen-fixing bacteria to
colonize the root spheres of plants is one of the
most important criteria for selecting an efficient
inoculant. High survivability of associative ni-
trogen fixers in the root zone ensures a close
and therefore potentially effective interaction
with the plant and resistance to adverse envi-
ronmental conditions. Underestimation of the
importance of this factor often leads to the lack
of a positive result from the use of diazotroph-
based biological preparations [25].

According to Bashan et al. [3], the ability of
bacteria of the genus Azospirillum to colonize
roots is related to their ability to fix atmospheric
nitrogen. Thus, the authors showed that the fac-
tors that inhibit nitrogen fixation (nitrates) also
inhibit the spread of bacteria, and the factor that
stimulates nitrogen fixation (microaerophilic
conditions) increases the ability of azospirilla to
colonize roots [26].

Objective of this work was to identify the
ability of a selected strain of Azospirillum bra-
silense with a high potential of nitrogen-fixing
activity to colonize the root spheres of plants,
which is a necessary condition for the creation
of efficient “diazotroph-plant” associations, as
well as to contribute to the optimization of the
production process of spring wheat.

Materials and methods. Morphological,
cultural and physiological properties of nitro-
gen-fixing bacteria were studied using the ge-
nerally accepted methods [27].

In the conditions of laboratory aseptic ex-
periments, the development of A. brasilense B-
7318 in the root zone of spring wheat plants was
studied using a modification of the application
method — by analysing the microbial landscape
of the rhizosphere using polyethylene tereph-
thalate films (PET films) of fouling made of a
biocompatible hydrophobic transparent poly-
mer, which makes it possible to investigate ce-
nosis in its native architecture [28]. The number
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of bacterial cells (fifty in average) was counted
in the rhizoplane (on the surface of the roots)
and in the rhizosphere (in the root zone (0.5—
2 mm from the root surface) and in the zone 2—
4 mm away from the root). The reference strain
A. brasilense Sp7 was used as a positive control.

Bacterial nitrogenase activity in pure cul-
ture and potential nitrogenase activity (PNA) in
the root zone of wheat plants were determined
by the acetylene method [29]. PNA in the rhizo-
sphere and on the washed roots of plants was
studied under the conditions of a field experi-
ment. Weights of rhizosphere soil and crushed
roots of wheat plants were placed in 40 cm® vi-
als, 10 mL of pre-melted and cooled to 45 °C
Dobereiner semi-liquid medium (g/L) were add-
ed: KHoPOs — 0.4; KoHPO4 — 0.1; MgSO4%
xTH,O — 0.2; CaClL-2H,O — 0,02; FeClzx
x6H,O — 0.01; NaMoO4-2H,O — 0.002; L-
malic acid — 3.5. The vials were closed with
cotton-gauze stoppers and incubated in a ther-
mostat at 26 £ 2 °C for 72 hours. After incuba-
tion in the thermostat, the cotton-gauze stoppers
were replaced with rubber ones and acetylene
was introduced in the amount of 10 % of the gas
phase of the vial. After exposure of the samples
to acetylene, samples were taken and analysed
on a Chrom-5 gas chromatograph with a flame
ionization detector, measuring the amount of
ethylene formed during incubation [30].

The activity of glutamine synthetase in the
leaves of spring wheat plants was assessed by
the phosphate method under the conditions of a
vegetation experiment [31]. Weights of leaves
weighing 1 g were ground in a porcelain mortar
with 10 mL Tris-HCI, left for 10 min. It was
centrifuged for 20 minutes at 3,000 rpm, the
centrifuge was taken, 0.2 mL for each analytical
repetition. The incubation mixture (final volume
3.4 mL) contained 100 mM Tris-HCI (pH 7.2),
150 mM sodium monoglutamate; 7.5 mM
NH4Cl; 10 mM ATP; 10 mM MgCl,. The reac-
tion was stopped by adding 0.5 mL of 20 % tri-
chloroacetic acid. Phosphorus content was de-
termined in the solution clarified by centrifuga-
tion with a molybdenum reagent based on the
formation of a phosphorus-molybdenum com-
plex. The solution was photometered at 750 nm.
Enzymatic activity was calculated in pmol P; in
1 mg of protein per 1 min by the formula:

Pstandard ' (Dexperimem - Dcontrol)'v' 1,000

A =
Dstandard* Mprotein” M(P)
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where A = glutamine synthetase activity, pmol
P/mg protein per hour;

Pstandara = phosphorus content in the soluble
standard, mg/mL;

Dexperiment = optical density of the test solu-
tions;

Dcontrol = optical density of the solutions, in
which the reaction was stopped immediately af-
ter addition of trichloroacetic acid;

Dstandara = optical density of the solution
with known phosphorus concentration;

V = volume of the incubation mixture;

Mprotein = protein content in the test sample,
mg;

M(P) = molar weight of phosphorus, g/mol;

1,000 = mg to pg conversion factor.

Biological and analytical repetition of the
analysis is triplicate.

Protein content in the leaves of wheat plants
was measured according to [32].

To study the structural parameters of the
spring wheat harvest, 100 typical plants were
selected from each variant of the field experi-
ment. The length of the ear, the number and
weight of grains in the ear, the weight of 1,000
grains of the control and experimental variants
were determined [33]. Harvesting and recording
of the harvest was carried out by the direct
method (weighing of products from the account-
ing plot).

Conditions of pot and field experiments.

The pot experiment was conducted in the
greenhouse. Light loam leached chornozem on
loess deposits was placed in 1 dm® plastic ves-
sels. It is characterized by the following agro-
chemical parameters: pHsa — 5.3; humus con-
tent — 3.03 %; easily hydrolyzed nitrogen —
95 mg/kg of soil; mobile compounds of phos-
phorus (P2Os) — 150 (according to Kirsanov);
content of exchangeable potassium (K>O) (ac-
cording to Kirsanov) — 108 mg/kg of soil. In
the pot experiment, seeds of spring wheat varie-
ty Variah were used. Scheme of the experiment:

1. Control (without inoculation).

2. Inoculation of seeds with 4. brasilense
B-7318. The experiment was repeated six times.

Field experiments were conducted in 2017—
2018 at the experimental field of the Institute of
Agricultural Microbiology and Agroindustrial
Manufacture (IAMAM), National Academy of
Agrarian Sciences (Chernihiv, Ukraine). The
type of soil and its agrochemical characteristics
are the same as in the vegetation experiment.
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Spring wheat seeds of Tera variety were used in
the field experiments. The sowing rate is 5 mil-
lion similar seeds per hectare. The method of
sowing 1s narrow-row, with a row spacing of
15 cm. The area of the accounting plot is 10 m?,
the repetition of the experiments is four times,
the plots were allocated randomly. Scheme of
experiments:

1. Control (without inoculation).

2. Inoculation of seeds with A. brasilense
B-7318.

A. brasilense B-7318 for pre-sowing bacter-
ization in vegetation and field experiments were
grown on a liquid nutrient medium with the fol-
lowing composition (g/L): molasses — 30.0;
corn extract — 30.0; (NH4)2SOs — 0.5;
KoHPOs — 0.25; KHoPOs — 0.25; MgSO4x
xTH,0O — 0.2; CaCO3; — 3.0. Seed inoculation
was carried out with a two-day culture of
azospirilla with a titre of 2x10° at the rate of
3x10° bacterial cells per seed.

Statistical processing of experimental data
was carried out using Microsoft Office Excel 2010.

Results and discussion. The largest collec-
tion of Azospirillum genus in Ukraine, selected
over the past 40 years, is stored in the National
Collection of Beneficial Soil Microorganisms at
IAMAM [34-38].

A. brasilense B-7318, isolated by us from
the surface of washed roots of spring wheat of
the Variah variety, was characterized by the
highest nitrogenase activity in pure culture
(9.07 pg nitrogen/mL of medium daily) among
54 strains of the genus Azospirillum isolated
from the rhizosphere and rhizoplane of spring
wheat of 12 varieties [4].

The results of studies on the viability of
A. brasilense B-7318 indicate that azospirilla
cells were localized in the mucigel on the sur-
face of the roots and in the rhizosphere of wheat
plants (Table 1). No significant difference was
reported between the number of cells of the two

studied strains in different topological zones of
the roots, but a clear tendency to increase the
density of diazotrophs in the root zone (up to
2mm from the root surface) was noted. The
number of 4. brasilense B-7318 per 10* um? in
different root spheres averaged from 24 to 52
bacterial cells.

Considering a correlation between the pa-
rameters of the ability of azospirilla to colonize
roots with the level of nitrogen-fixing activity
[24; 39-41], we studied PNA in the root zone of
spring wheat plants in the flowering phase under
the conditions of a field experiment (Fig. 1). It
was shown that the values of PNA in the rhizo-
sphere soil when used for inoculation with
A. brasilense B-7318 did not differ significantly
from the values of the nitrogenase activity of the
rhizosphere in the control (Fig. 1 a). At the same
time, nitrogenase activity on washed roots of
inoculated plants significantly (by 4.9 times)
exceeded this parameter in the rhizoplane of the
control variant (Fig. 1 b).

Under the condition of efficient interaction
between diazotrophs and plants, molecular ni-
trogen is reduced to ammonium and assimilated
by a plant. It should be noted that the key en-
zymes of nitrogen metabolism in bacteria are ni-
trogenase and glutamine synthetase [42]; the lat-
ter also plays a decisive role in plant metabo-
lism, ensuring the formation of the amino acid
glutamine from L-glutamate with the participa-
tion of ATP [43].

Correlations are known between the activi-
ties of nitrogenase and glutamine synthetase en-
zymes of bacteria [44—46]. The authors proved
this hypothesis using irreversible enzyme inhibi-
tors as well as glutamine-dependent mutants of
Azospirillum brasilense. The complex system of
regulation of the activity of glutamine synthe-
tase and nitrogenase enzymes in azospirilla
cells, both at the level of biosynthesis and at
the post-translational level, is also discussed by

Table 1. The number of azospirilla in the root spheres of spring wheat plants

Number of bacterial cells per 10* um?

Azospirilla localization zones - ;
A. brasilense Sp7 A. brasilense B-7318
Surface of roots 20+ 4 24+ 4
Rhizosphere
Root zone (0.5-2 mm) 49+ 9 5242
2—4 mm zone near a root 44 £ 4 48 £2
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Fig. 1. Potential nitrogenase activity in the root zone of spring wheat plants upon inoculation
with A. brasilense B-7318.: a — in rhizosphere soil, b — on washed roots of plants (field exper-

iment, 2018).

Zhang et al. [47]. At the same time, microorga-
nisms can activate plant enzymes of nitrogen
metabolism. For example, Komok [48] showed
a reliable increase in the activity of glutamine
synthetase in the leaves of soybean plants after
pre-sowing treatment of seeds with microbial
preparations Ryzobofit and Ryzohumin, the bio-
agents of which are nodule bacteria of soybean.
The author noted that glutamine synthetase ac-
tivity increased most significantly in the variant
where seeds are inoculated with Ryzohumin,
which, in addition to a highly efficient strain of
soybean nodule bacteria, includes physiologi-
cally active substances, in particular, of cytokin-
in nature. Kopylov and Zhydenko [49] noted
a significant increase in glutamine synthetase
activity in the leaves of spring wheat plants after
seed germination with the endophytic strain
A. brasilense 102. The authors recorded the
highest increase in enzymatic activity during
joint treatment of wheat seeds with azospirilla
and the soil saprotrophic fungus Chaetomium
cochliodes 3250.

The results of our studies showed that
A. brasilense B-7318, which is characterized by
high nitrogenase activity, also contributes to a
significant increase in glutamine synthetase ac-
tivity in leaf tissues — by 57.0 % (Fig. 2 a).

Probably, high nitrogenase activity of
azospirilla, as well as their ability to efficiently
colonize the root surface, ensures the intensifi-
cation of plant nitrogen metabolism due to the
increase in nitrogenase and glutamine synthe-
tase activity, which in turn influences protein
synthesis in plant leaves. For example, we
showed that upon inoculation of wheat seeds
with A. brasilense B-7318 bacterial suspension,
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the protein content in plant leaves increased by
9.7 % (Fig. 2 b). That is, a strain with high ni-
trogenase activity in a pure culture is characte-
rized by the ability to actively colonize the roots
of wheat plants, which has a positive effect on
the parameters of nitrogenase activity in the rhi-
zoplane, glutamine synthetase activity, as well
as an increase in the content of water-soluble
protein in the tissues of wheat leaves. Changes
in enzymatic activity in plants can also be sig-
nificantly influenced by the ability of azospirilla
to synthesize phytohormones known from the
literature [3; 7; 10].

The next stage of the work was to study the
effect of seed inoculation with 4. brasilense B-
7318 bacterial suspension on the structural pa-
rameters of the spring wheat crop under the
conditions of a field experiment (Table 2).

The ear length is a parameter that depends
to the greatest extent on varietal characteristics
of wheat, as compared with other structural pa-
rameters of the crop, and is not directly related
to the size of the harvest, if we are talking about
the comparison of different varieties based on
this characteristic [50]. At the same time, ac-
cording to our data, pre-sowing inoculation with
azospirilla influences the ear length of spring
wheat (Table 2). Thus, the length of the wheat
ear of Tera variety in the variant using the inoc-
ulation of seeds with 4. brasilense B-7318 sig-
nificantly exceeded the corresponding parameter
in the control by 8.1 %.

The number of grains per ear (graininess of
an ear) is mostly determined by meteorological
conditions, as well as the quality and timeliness
of agrotechnical measures [50]. Thus, it has
been established that the largest number of
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spring wheat plants upon inoculation with A. brasilense B-7318 (pot experiment).

Table 2. Structural parameters of the yield of spring wheat of Tera variety after seeds inocu-

lation with A. brasilense B-7318 (field experiment, 2018)

. . Ear length, | Number of grains | Weight of grains | Weight of 1,000
Variants of experiment :
cm per one ear from one ear, g grains, g
Control 10.3 48.8 2.09 49.25
A. brasilense B-7318 11.1 50.8 2.40 52.25
LSDos 0.6 1.8 0.27 2.47

grains per ear is formed if the air temperature in
late April — early May is about 12 °C. A lack
of moisture in certain periods of vegetation re-
duces the grain size of the ear. The number of
grains per ear predominantly depends on the
level of supply of plants with mineral nutrients.
According to Lykhochvor [51], when the rate of
fertilizers was increased from NsgoPsoKso to
Ni10PsoKoo, the grain size of an ear of winter
wheat Myronivska 808 increased from 32-34 to
35-37 grains in variants with different rates of
sowing seeds. A further increase in the fertilizer
rate to NigP100Ki20 on variants with sowing
rates of 5.0 and 5.5 million/ha caused a decrease
in the number of grains in the ear due to lod-
ging. A feature of biological nitrogen, which is
fixed by active diazotrophs and, in particular,
A. brasilense B-7318, is its gradual entry into
the root zone of plants throughout the growing
season, which excludes excessive accumulation
and ensures a positive effect on all stages of
wheat plant development. Thus, we have shown
an increase in the number of grains per one
ear using pre-sowing inoculation by 4.1 % (Ta-
ble 2).
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Parameters of the weight of grains from one
ear and weight of 1,000 grains depend on a
number of factors that determine the weight of a
grain; first of all, on the duration of its growth,
the rate of accumulation of dry substances. Pho-
tosynthetic activity of the top three leaves of
wheat plants has the greatest influence on grain
size. The duration of single seed growth can be
shortened due to high air temperature, lack of
moisture, lack of nutrients in the soil, especially
nitrogen. The highest weight of 1,000 grains is
obtained by plants grown under favourable me-
teorological conditions during the period of
forming and ripening of the grain. Grain size
can be regulated by appropriate agrotechnical
measures: precursors, fertilizer doses, sowing
rates, sowing dates [50]. According to the re-
sults we obtained, bacterization of the seeds of
spring wheat of Tera variety ensured a reliable
increase in the weight of grains from one ear by
14.8 % and weight of 1,000 grains by 6.1 %
(Table 2).

Literature has references that inoculation
with Azospirillum is an efficient agricultural
measure for increasing the yield of many agri-
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cultural crops, in particular, winter rye, spring
wheat, spring triticale, rice, corn, potatoes [5; 6;
21-24]. Our two-year results showed that the
average yield of spring wheat of Tera variety af-
ter seed inoculation with 4. brasilense B-7318
bacterial suspension increased by 15.7 % com-
pared to the control (Table 3).

Conclusion. Therefore, PGPR bacterium
A. brasilense B-7318, which is characterized by
high nitrogenase activity in a pure culture, is
able to settle down in the root zone of spring
wheat plants (the number of bacterial cells per
10* um? in different root spheres ranged from 24
to 52 on average). The ability of A. brasilense
B-7318 to actively colonize wheat plant roots
contributed to a 4.9-fold increase in potential ni-
trogenase activity in the rhizoplane. Glutamine
synthetase activity and soluble protein content
in the leaves of spring wheat plants increased
after inoculation by 57.0 % and 9.7 %, respec-
tively. The inoculation provided a reliable in-
crease in the structural parameters of the harvest
(the ear length — by 8.1 %, number of grains
per one ear — by 4.1 %, weight of grains in the
ear — by 14.8 %, weight of 1,000 grains — by
6.1 %) and yield of spring wheat — by 15.7 %.
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E®EKTUBHICTH ACOUIALII «IPA NINEHULS — AZOSPIRILLUM
BRAZILENSE B-7318»

FO. O. Bopooeii, O. O. lllaxoBHina, O. B. Jloroma, T. O. YcmanoBa

[HCTUTYT cinbehKOrocogapchkoi Mikpobionorii Ta arponpomuciioporo supoonuitea HAAH, m. YepHiris
e-mail: yu.a.vorobey@gmail.com

Mema. /locrioumu 30amuicme Azospirillum brasilense B-7318 — 6axmepii, wo iHmeHcusHo
Qixcye monekyniapHuli azom — ymeoprosamu Cmilki epekmueti acoyiayii 3 pociuHamu NUeHuyi
apoi. Memoou. Mikpobionoziuni, annikayiunuii (015 6U3HAYEHHs IHMEHCUBHOCTIT PO36UMKY A30CNI-
PUL y KopeHesux cqhepax pociut), ayemuieHosuil (0isi 00CIIOHCEeHHs HIMPO2eHA3HOI aKMUSHOCMI),
docchamnuii (Ona 6usHAUEHHS AKMUBHOCMI 2IYMAMIHCUHMEMA3U 6 JUCMKAX POCIUH), NOIbOBO2O
docniody, cmamucmuuni. Pesynomamu. Memooom ananimuunoi cenexkyii 00epicano HOBUL wmam
A. brasilense B-7318, 30amnuii inmencusno gikcysamu monexkyaapHuti asom. llokazano, wo 3a
IHOKYIAYII HACTHHA Apoi nuwenuyi 0iazompodu ehekmueHo KOJIOHIZYIOMb NOBEPXHIO KOPEHI8 | pu3o-
chepruti tpynm (HauOiILULY WINbHICMb PO3MAULY8anHs bakmepil cnocmepieaiu 00 2 Mm 8i0 no-
eepxni kopens). [lomenyiiina HimpoeenasHa aKkmueHicme y pu3ocQepHomy IpyHmi 3a UKOPUCTIAH-
Ha ona iHokyaayii A. brasilense B-7318 icmomno ne 6i0pizHsaiacs 6i0 3HaueHb KOHMPOIbHO20 8api-
anmy (be3 inokynayii). Boonouac nomenyitina HimpoceHa3Ha aKmMueHiCMb HA GIOMUMUX KOPEHSX
IHOKYIbOBAHUX POCIUH 3HAYHO (8 4,9 paza) nepesuwiysana yeri NOKA3HUK 8 PUSONAAHI POCIUH KOH-
mponvHoeo eapianmy. A. brasilense B-7318 cnpuse makosc icmomuomy 3p0CmManHIo LymamiHCU-
HMEeMa3Hoi aKmueHOCmi 8 JUCMKAX POCIUH nueHuyi — Ha 57 %. 3a inokynayii Hacinua nuweHuyi
baxmepianvhoto cycnensicro A. brasilense B-7318 emicm 6inka y aucmkax pociun nio8uuy8ascs Ha
9,7 %. Pe3zynemamu 6usnaueHHs cmMpyKmMypu ypoxcaw y HoAb080M)y 00CHIOl 3ac8i0uuiu, wo azo-
cnipunu 3abe3nevysanu 00CmMosipHULL npupicm 008xcunu Koaocy (na 8,1 %), Kinbkocmi 3epen y Ko-
noci (na 4,1 %), macu 3epen 3 xonocy (na 14,8 %) ma macu 1000 sepen (na 6,1 %), a makoorc nio-
suwenHs ypooicaunocmi Ha 15,7 % npomu konmponro. Bucnoeku. baxmepis A. brasilense B-7318,
WO XapaKkmepuzyEmvCsl 8UCOKOI0 HIMPOSEHA3HOI0 AKMUBHICMIO 8 YUCMIL KYIbmYpi, 30amHa aKmu-
6HO KOJNOHI3y8amu KopeHegl cgpepu pociun nuieHuyi [Apoi, nioguusysamu 1ymamiHCUHMeEmasHy
AKMueHicmsb ma emMicm OIIKa y JUCMKAX, d MAKON’C CNPUsmu ni08UWEHHI0 NOMEHYIUHOI Himpoze-
HA3HOI aKMUBHOCMI HA KOPEHAX POCIUH | 3POCMAHHIO YPOICAUHOCMI NULEHUY.

KirouoBi cnoBa: Azospirillum brasilense, PGPR, spa nuenuys, Himpo2eHasHa akmusHiCmb.
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