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Abstract. To assess the ability of soils to self-repair and self-rehabilitation, it is important to monitor the indicators of
soil microbiological activity. In conditions of manure deficiency, the restoration of organic matter of soils is provided
by using non-commerecial share of the crop and growing green manure crops, which is especially important for zonal
soils of Ukrainian Polissia. The purpose of the study was to estimate the number of various physiological groups of
microorganisms in sod-medium podzolic soil under the influence of various fertiliser systems. Field, laboratory, and
statistical methods were used in the study. Field method: an experiment was conducted in a field of the Chernihiv
Institute of Agricultural Microbiology and Agroindustrial Production of the NAAS with an area of sown plots of
102 m? on sod-medium podzolic light loamy soil with a humus content of 0.9-11% in 0-30 cm layer. The number of
different groups of microorganisms that transform carbon and nitrogen compounds was determined in soil samples.
Statistical methods - system analysis, mathematical and statistical analysis. Sowing of green manure such as lupine
and oilseed radish had a positive effect on the number of ammonifiers (4.3-13.2 million CFU), which is 44-180% more
than in the control. The mineral fertiliser system for potatoes also increased the number of ammonifiers by 15-50%
compared to the option without fertilisers. The mineralisation-immobilisation coefficient was calculated as the ratio
of the number of microorganisms that immobilise mineral forms of nitrogen to the number of organotrophs, and the
pedotrophicity coefficient by the ratio of the number of microorganisms on soil agar to the number of microorganisms
that grew on meat-peptone agar. It was established that the cultivation of green manure on sod-podzolic soil has a
positive effect on the development of physiological groups of microorganisms and the microbiological processes tend
to accumulate humus. The materials of the study are of practical value for agricultural producers who are engaged in
growing potatoes on sod-podzolic soils in the possibility of replacing manure and mineral fertilisers in the fertiliser
system of agricultural crops with green manure (lupine, oilseed radish)
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INTRODUCTION

Soil depletion occurs in conditions of intensive saturation
of field crop rotations with agrocenoses that are demand-
ing for fertility. Along with the phytomass of the crop, a
significant amount of biophilic elements is permanently
removed from the biological cycle. Unfortunately, fer-
tilisation cannot fully compensate for these losses [1]. If
earlier the microbiota to a certain extent eliminated the
negative effect of the intensification of agricultural pro-
duction, then in modern conditions there is a deteriora-
tion in both physical, chemical, and biological properties

of soils. As a result, the quantity and quality of organic
matter decreases, and contamination with pollutants
occurs, which leads to a decrease in the number of soil
microbiota, which, in turn, reduces the stability of biogeo-
cenoses and their degradation [2]. The microbiological
state of soils is an indicator, on the one hand, of the disorders
that occur in them, on the other - an indicator of the ability
of soils to self-repair and rehabilitation.

In modern conditions, due to a significant de-
crease in the number of cattle, the availability of manure
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to replenish organic matter is limited. A possible way to
obtain nutrients and restore soil fertility is to use straw
and green manure [3; 4].

Studies by S.V. Skrypnichenko and G.V. Skyba [5]
established that favourable conditions for the develop-
ment of soil microbiota were formed under the influence
of the combined application of straw and green manure
in the sod-podzolic soil. The most pronounced effect was
on the development of fungi and nitrifiers: their number
was higher than the control and variants with separate
use of straw and green manure.

Similar results were obtained in China and showed
that inoculation of straw increases the rate of its decom-
position and improves the biological properties of soils.
Moreover, the intensity of straw decomposition is affect-
ed by its placement. Thus, the use of soil-free treatments
increased the content of total soil organic carbon (TOC),
microbial biomass carbon (MBC), fungi, actinomycetes and
bacterial populations, and cellulose activity [6; 7].

On chernozem typical use of an organo-mineral
fertiliser system with straw according to the previous
studies reduced the overall biogenicity by 21-71% compared
to the option without fertilisers, and by 23-78% - an or-
gano-mineral fertiliser system with straw and green
manure [8].

The development of bioenergy can lead to large-
scale removal of grain straw from fields, which would
have implications for soil organic carbon (SOC) and re-
lated properties. In 25 experiments lasting from 6 to
56 years, there was a tendency to increase the SOC content
and total nitrogen content in the soil where straw was
applied annually. However, the increase was significant
in only six experiments and was <10% in most cases.
The increase in microbial biomass C or N was always
proportionally greater than for SOC or N. In the annual
straw application simulation using the RothC model, a
90% increase in microbial biomass C over 100 years was
achieved within 20 years, as biomass C moved to a new
equilibrium value faster than the total SOC. The simula-
tion also showed that if straw was removed within 50%
of the years, the increase in SOC and C biomass was ap-
proximately 50% of what was applied annually. There is
significant evidence that small changes in the total SOC
have a disproportionately large impact on the physical
properties of the soil, such as aggregate stability, water
infiltration rate, and plough thrust, and that microbial
activity is crucial for the formation of stable aggregates.
Therefore, although changes in SOC by the addition or
removal of straw are small, the removal of straw every
year can lead to deterioration of the physical properties
of the soil [9].

The use of vetch as green manure changed the
structure of the bacterial community and affected func-
tional groups that are associated with nutrient conver-
sion, increased the number of bacteria involved in ni-
trogen fixation, nitrification, denitrification, methane
oxidation, and sulphur reduction [10]. Sowing of oilseed
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radish according to the organo-mineral fertiliser system,
which included leaving straw in the amount of 1.2 t/ha of
crop rotation area with nitrogen compensation N,, and
application of mineral fertilisers N, PR, caused an in-
crease in the microbial transformation of organic matter
by 64% compared to the non-sideration variant [8].

The use of red clover as a green manure led to the
development of high microbial biomass and indicators
of enzyme activity in the soil, and increased the yield of
onions [11].

A long-term study for 47 years [12] showed a sig-
nificant effect of green manure at a rate of 4 t C ha on
the composition and function of soil microbial group-
ing, bacterial and fungal biomass, and total microbial
biomass, but not arbuscular mycorrhiza (AM) fungi. The
introduction of sawdust contributed to a greater devel-
opment of fungal biomass. Protease and arylsulfatase
activity were lower when using green manure compared
to the mineral fertiliser variant, while acid phosphatase
activity increased. It can be concluded that green ma-
nure had a beneficial effect on the microbial properties
of the soil, but in some aspects, it differed from other or-
ganic materials (manure and sawdust), which could be
explained by differences in their composition.

Studies have shown that legume green manure
can improve the composition of microbial biomass and
the content of organic matter in the soil [13; 14].

Study of the effect of green manure fertilisers of
leguminous crops (Vigna radiata, Vigna unguiculata,
Glycine max, Cajanus cajan, Cyamopsis tetragonoloba)
and nitrogen fertilisers for microbial biomass of the
soil for the cultivation of rice (Oryza sativa) and wheat
(Triticum aestivum) increased the total microbial bio-
mass by 1.79 times, bacterial biota - by 3.36, and fungi - by
146 times. The use of nitrogen fertilisers in comparison
with the control increased the indicators by 1.40, 117, and
1.29 times, respectively. Therefore, biological indicators
are highly sensitive to the beneficial effects of legume
green manure in the rice-wheat system and can be used
as an indicator of soil quality [15].

The authors explain the increase in the rate of
mineralisation of C and N by sideration of leguminous
crops due to the intake of “fresh” organic matter, in par-
ticular, organic N [15; 16], which affects the biological ac-
tivity of the soil and subsequently the availability of N and
C [8; 16; 17]. Studies [18] found a 205% increase in the accu-
mulation-mineralisation coefficient (Ka-m) with the use
of leguminous green manure compared to the control.

Studies conducted in China concluded that the
use of inorganic nitrogen increased soil nitrification,
while green manure reduced it, which is consistent with
changes in the concentration of nitrates in the soil. These
results indicate that the use of winter green manure is an
effective practice for improving nitrogen management [18].

Soil microorganisms play an important role in
maintaining the biogeochemical cycle of nitrogen for
thousands of years, including due to their biological
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nitrogen fixation [19]. What is important is that plants
cannot fully utilise the forms of nitrogen available to them.
After all, mobile soil nitrogen compounds can be lost un-
der the influence of both biotic and abiotic factors, as a
result of which nitrogen reserves are even more depleted.

The purpose of the study was to estimate the
number of different physiological groups of microorgan-
isms in sod-medium podzolic soil using various elements
of biologisation.

MATERIALS AND METHODS

The study was conducted in 2016-2019 in a long-term field
trials of the Chernihiv Institute of Agricultural Microbiology
and Agroindustrial Production of the NAAS in crop rotation
with subsequent alternation of agricultural crops:

1. Winter wheat;

2.Corn;

3. Barley with Clover sowing;

4. Clover;

5. Winterrye;

6. Potatoes;

7. Oat;

8. Lupin.

The system of tillage in crop rotation was generally
accepted for the Polissia zone of Ukraine: the main shelf
tillage was carried out to a depth of 25-27 cm and it included
stubble peeling after harvesting winter rye, cultivation,
and ploughing. The area of sown plots in the field exper-
iment was 102 m? The soil of the experimental site was
sod-medium podzolic light loamy on glacial water depos-
its. The content of humus in the arable layer was 0.99-1.1%,
the content of mobile phosphorus compounds according
to Kirsanov [20] - 29.5-317, exchange potassium accord-
ing to Maslova [21] - 10.8-13.9 mg/100 g of soil, pH - 5.0-5.5.

Soil samples were taken from layers of 0-10,10-20,
20-30, and 30-50 cm of soil with a cane drill according to
the DSTU ISO 10381-6-2001 [22] in the 3" ten days of May.
Samples were taken from five points in stationary exper-
iments using the “envelope” method at the experimental

site. Preparation of soil samples for the study of aerobic
microbiota in laboratory conditions was carried out in
accordance with DSTU ISO 10381-6-2001 [22]. Deter-
mination of the number of different groups of soil mi-
croorganisms was carried out by sowing soil suspen-
sion on solid nutrient media according to DSTU ISO
7847:2015 [23]. The total number of microorganisms that
decompose organic compounds containing nitrogen was
studied on meat-peptone agar (MPA). Microorganisms
that assimilate mineral forms of nitrogen were studied
on a starch-ammonia medium (SAA). The number of
microorganisms that synthesise melanins - on Chapek
medium at PH=5.0, decomposing humates - on medium
with sodium humate, pedotrophs - on soil agar.

The mineralisation-immobilisation coefficient
(Km-i) was calculated by the equation (1):

Kp_i = Csaa (1)

)
Cmpa

where C,,, - the number of microorganisms that devel-
oped on a starch-ammonia medium,; C,,, - the number
of microorganisms on meat-peptone agar.

The pedotrophic coefficient (K, ) was calculated
by the equation (2):

CSA
erd = m ’ (2)

where CSA - the number of microorganisms on the soil
agar, CMPA - the number of microorganisms grown on
meat-peptone agar.

The organic matter transformation index (Ktor)
was calculated according to B. Mukha [24], equation (3):

C
Kior = (Cupa + Csan) " =22 3)

Csaa

Statistical data processing was performed using
the Statistica software suite.

RESULTS AND DISCUSSION
Table 1 shows the number of different groups of micro-
organisms in sod-medium podzolic soil with different
fertiliser options.

Table 1. The number of the main physiological groups of microorganisms in sod-medium podzolic soil under
various fertiliser options, million tonnes. CFU in 1 g of absolutely dry soil

Fertiliser variant SoiLIna1yer, Ammonifying Amylolytic Pedotrophic de;?pa::i-ng‘ Micromicetes'’
0-10 3.8+0.39 7.9+0.39 0.42 +0.059 126.4 £ 28.52 3.3+0.07
fz\:::g:rts 10-20 42+0.43 8.8+0.41 0.45+0.063 110.4 +22.35 3.5+0.08
(control) 20-30 4.7+0.45 9.2+0.53 0.49 +0.069 95.2+19.21 3.8+0.10
30-50 6.2 +0.56 11.6 £ 0.59 0.55+0.063 59.3+4.08 46+0.15
0-10 5.5+0.22 3.8+0.22 0.57 £ 0.009 96.4+8.78 48+0.15
Green manure 1 - 10-20 6.4 +0.30 45+0.26 0.68 + 0.073 65.3 £ 6.91 45%0.16
annual lupine 20-30 9.5+0.56 5.2+0.30 0.65+0.063 55.2+6.31 8.2+0.29
30-50 6.1 +0.49 7.4+£0.49 0.48 +0.075 38.9+2.76 7.1+0.26
0-10 5.7+0.48 7.8+0.46 0.65+0.063 89.4+9.3 4.2 +0.07
N P_K 10-20 6.9 +0.31 7.8+0.47 0.93+0.075 94.1 +3.59 5.2+0.42
1207 907120 20-30 5.4+0.61 7.9+0.48 0.90+0.072 96.4+8.78 5.4+0.08
30-50 5.1+0.39 8.8 +0.61 0.50 + 0.069 65.4+6.92 3.2 +0.36
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Table 1, Continued

Fertiliser variant Soilclna1yer, Ammonifying Amylolytic Pedotrophic detl:-:::p‘f:i-ng‘ Micromicetes’
0-10 5.8+0.48 6.4 +0.51 0.63 +0.003 499+2.14 4.2 +0.08
Green manure 2 — 10-20 8.2+0.79 6.6  0.57 0.84 + 0.081 39.3+2.86 8.4 +0.34
oilseed radish 20-30 13.2+0.41 7.0+0.57 0.79 £ 0.055 37.2+4.63 9.2+1.71
30-50 43+0.13 7.3+0.89 0.44 £ 0.045 95.2+2.09 4.1+0.36

Note: ' thous. CFU/g of soil

Inthe soil layer of 30-50 cm, a decrease in the pro-
teolytic activity of microorganisms was observed: where
the greatest number of amylolytic and humate-decom-
posing bacteria was noted (11.6 + 0.59), which was 54%
more compared to the variant with annual lupine sider-
ate, 31.8% compared to variant N, P, K. and by 58.9%
compared to the option with oilseed radish.

Sowing of green manure (lupine and oilseed rad-
ish) had a positive effect on the number of ammonifiers
(4.3-13.2 million CFUSs), which is 44-180% more than the
control. The mineral fertiliser system for potatoes also
increased the number of ammonifiers by 15-50% com-
pared to the non-fertiliser option, with the exception of
the 30-50 cm layer, where the indicators were higher in
the control. There were changes in the number of am-
monifiers with soil depth from 3.8 £ 0.39 t0 6.2 + 0.56 mil-
lion CFUs in 1 g of absolutely dry soil. Volkogon et al. [25]
found that the variants using only mineral fertilisers
showed an increase in the pool of mineral nitrogen im-
mobilisers against the background of a small amount
of ammonifiers, which indicates an increase in the
mineralisation of microbial cenosis: the mineralisa-
tion-immobilisation coefficients in the flowering phase
increased from 1.86 for the introduction of N, P, K, up
to 2.42 per fertiliser N, P, K. At the same time, the
effect of straw and green manure on the application of
mineral fertilisers provided a reduction in the negative
consequences of the intensification of mineral fertilisa-
tion of potatoes. Under these conditions, the mineralisa-
tion-immobilisation coefficient was 1.20 at the norm of
N,.P,.K,, and 1.23 with the introduction of N, P, K .

In the variants with green manure, the highest
content of this group of microorganisms was in a layer
of 20-30 cm and was 9.5  0.56, respectively, in the vari-
ant with lupine and 13.2 + 0.41 million CFUs in 1g of abso-
lutely dry soil with oilseed radish. This redistribution is
explained by the embedding of the bulk of green fertilis-
er in this layer. Under the mineral fertiliser system, the
content of ammonifying microorganisms did not change
much in the soil layers and amounted to 51 + 0.39-6.9 *
+ 0.31 million CFUs in 1g of absolutely dry soil.

The largest number of humate-decomposing
microorganisms, which according to the studies by
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G.O. Iutynska [26] take part in the decomposition of the
nuclear part of humus substances, was obtained on the
variant without fertilisers and amounted to 126.4 + 28.52
in the 0-10 cm layer and 59.3 + 4.08 in the 30-50 cm soil
layer. In the variant with lupine green manure, the con-
tent of this group of microorganisms was 96.4 + 878 in a
0-10 cm layer and amounted to 38.9 + 2.76 million CFUs in
1g of absolutely dry soil in a 30-50 cm layer. Consequently,
the content of humate-decomposing microorganisms
with depth decreased on variants with green manure,
which indicates a slowdown in the decomposition of or-
ganic matter in the soil with depth and creates prerequi-
sites for an increase in humus reserves, which is espe-
cially important for poor sod-podzolic soils.

According to the mineral fertiliser system
N,,.P,K,, the content of this group of microorganisms
was high and amounted to 654 + 878 - 96.4 + 878 million
tonnes. CFU in 1 g of absolutely dry soil, which indicates
an accelerated decomposition of organic matter in soils,
which is especially dangerous for sod-podzolic soils.

The opposite relationship was obtained by the
number of micromycetes involved in the synthesis of hu-
mus substances. Thus, it is advisable to consider green
manure crops of oilseed radish and lupine by the number
of the above-mentioned bacteria (the largest number of
micromycetes and the smallest - humate-decompos-
ing) as a source of organic matter recovery. Compared to
the control, the number of microorganisms was 1.8-2.5
times higher depending on the soil layer.

Changes in the structure and functioning of mi-
crobial cenosis of soils occur under the influence of its
involvement in agro-industrial production. O.S. Demyanyuk
etal. [27] found that on low-fertile soils, such as sod-podzolic
and grey forest without fertilisation, the impact of agri-
cultural activities on the soil microbiota was greater com-
pared to chernozems, which led to a decrease in the total
number of microorganisms by 2.2-4.5 times. This fact is
also confirmed by the results of the conducted studies,
namely a large number of humate-decomposing and
amylolytic and the smallest pedotrophic microorganisms
and micromycetes for growing table potatoes.

Table 2 shows the coefficients of soil microbiological
processes under different fertiliser options.
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Table 2. Orientation of microbiological processes in sod-medium podzolic soil under various fertiliser options

Fertiliser variant Soil layer, cm - K_. - coum
0-10 0.11 2.1 0.38

Without fertilisers 10-20 0.11 2.1 0.42
(control) 20-30 0.10 2.0 0.47
30-50 0.09 1.9 0.62

0-10 0.10 0.7 0.15

Green manure 1 - 10-20 0.11 0.7 0.44
annual lupine 20-30 0.07 05 085
30-50 0.08 1.2 0.61

0-10 0.11 1.4 0.37

10-20 0.13 1.1 0.39

MiaoPoofra 20-30 0.17 1.5 0.44
30-50 0.10 1.7 0.41

0-10 0.11 1.1 0.58

Green manure 2 - 10-20 0.10 0.8 0.82
oilseed radish 20-30 0.06 05 134
30-50 0.10 1.7 0.23

VP. Patyka et al. [28] recommend assessing the
ecological state of agricultural soils and establishing the
microbiological processes in soils, determining the coef-
ficients of pedotrophy, oligotrophy, and the coefficient of
mineralisation-immobilisation. The pedotrophic coeffi-
cient indicates the functionality of the soil microcenosis
structure and indicates the degree of organic matter de-
velopment. K, on all variants was low and amounted to
0.06-0.13. At the control, it did not change much for the
layers of sod-podzolic soil and amounted to 0.09-0.11.
Options with green manure practically did not differ in
this coefficient: for growing lupine, Kped was 0.08-011,
and oilseed radish - 0.06-0.11. According to the mineral
fertiliser system, the highest value of the pedotrophy co-
efficient was set in a layer of 20-30 cm - 0.17.

Study by VP. Patyka et al. [28] found that the co-
efficients of pedotrophy in agricultural land soils were
lower and amounted to 0-0.177 compared to soils of nat-
ural cenoses (K, = 0.739-963). The researchers note an
increase in the intensity of decomposition of organic
matter in the soil and natural ecosystems, in particular,
humus compounds. As a result of our research, it was
also established that with intensive agricultural use,
namely the cultivation of table potatoes on sod-podzolic
soil, a low degree of organic matter development was
noted in all variants of the experiment.

The coefficient of organic matter accumulation
characterises the intensity of accumulation of these
compounds in the soil. The highest accumulation rates
were observed in a layer of 20-30 cm for all fertiliser op-
tions, which is probably conditioned by the use of shelf
tillage, in which the largest amount of earned organic
substances of green manure crops and plant residues
enter soil layer.

At the control, the accumulation coefficient grad-
ually increased with depth and amounted to 0.38, 042,
0.47, and 0.62 in soil layers of 0-10, 10-20, 20-30, and 30-
50 cm, respectively. Close to the control for the value of
this coefficient was the option of mineral fertiliser for ta-
ble potatoes N, P, K and was 0.37; 0.39; 044, and 041,
respectively, for layers of sod-podzolic soil.

Growing green manure increases the accumu-
lation of organic matter in the soil and K in the
0-30 cm layer, it was 0.85 on the variant with lupine
and 1.34 on the variant with oilseed radish, lower values
were set on the control — 047, and on the mineral fertiliser
system - 0.44.

In the variant with green manure, it is necessary
to pay attention to the additional application of nitrogen,
since there is an accumulation of organic matter in the
soil and the mineralisation-immobilisation coefficient
in a layer of 20-30 cm is K_; = 0.5, which is 2 times less
than the optimal (1.0). In particular, the intensity of min-
eralisation-immobilisation processes was highest in the
variant without fertilisers, where this coefficient was
1.9-2.1. According to the mineral fertiliser system, this
indicator in a layer of 10-20 cm approached the optimal
one and amounted to 1.1.

Thus, on sod-podzolic soil, the cultivation of green
manure has a positive effect on the development of
physiological groups of microorganisms and the micro-
biological processes tend to accumulate humus. Sim-
ilar conclusions are drawn by O.Yu. Kolodyazhnyy and
M.V. Patyka [29] that the use of an ecological system of
agriculture with differentiated tillage positively affected
the microbiological processes for growing winter wheat
and contributed to the accumulation of organic matter
and mineral nitrogen in the soil, and increased the number
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of different groups of microorganisms: ammonifying
bacteria - up to 4.63, spore-forming - up to 0.65, actino-
mycetes - up to 0.87 million CFUs/g of absolutely dry soil.

CONCLUSIONS
Table potato fertiliser systems had an impact both on
the number of individual groups of microorganisms and
on the microbiological processes in sod-podzolic light
loamy soil, which were estimated by pedotrophic coef-
ficients (er ), mineralisation-immobilisation (K, _) and
accumulation of organic matter (K___ ).

It was established that growing table potatoes
without fertilisation (control) leads to accelerated min-
eralisation of organic matter of the soil and contributes
to the intensity of transformation processes of nitrogen
compounds in sod-medium podzolic light loamy soil.
This variant provided the largest number of humate-de-
composing microorganisms, the smallest number of

micromycetes, and the mineralisation-immobilisation
coefficient 2 times more than the optimal. Similar values
were obtained onthe mineral fertiliser variantN,, P, K, .

Cultivation of lupine and oilseed radish increased
the number of ammonifiers by 44-180% compared to the
control, and there was a tendency to humus accumulation.
According to the pedotrophic coefficient, a low degree of
development of soil organic matter was established in all
variants of the experiment, its values were 0.06-0.13 and
did not depend much on the fertiliser option.

According to the content of various groups of mi-
croorganisms and the coefficients of pedotrophy, miner-
alisation-immobilisation, and accumulation, a positive
effect of sideration on the processes of humus formation
was established. In further study, it is planned to investi-
gate the effect of combining the cultivation of green ma-
nure against the background of full mineral fertiliser on
the biological activity of the soil.
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KartepuHa IropiBHa LLilemeTyH, AHaTonin [)kaninoBuy banaeB, OkcaHa JleoHiaiBHa ToHXa,
OneHa BonogumupieHa lNikoBcbKa

HauioHanbHWI yHiBepcUTET GiopecypciB i NPUPOAOKOpUCTYBaHHA YKpaiHu
03041, Byn. l'epois O60poHM, 15, M. KuiB, YkpaiHa

Mikpo6ionoriyHa ouiHKa AepHOBO-cepeAHbOoNIA30/INCTOrO FPYHTY
3a 3aCTOCyBaHHS{ pPi3HUX eNleMeHTIB 6ionorisauii

AHoTaujs. JI71 OI[iHKY 3[aTHOCTI IPYHTIB 10 CAMOBITHOBIEHHS i caMopeabiiiTallii BaXJIMBO MPOBOIUTH MOHITOPUHT
MTOKa3HUKIB MiKpO6i0JIOTiYHOI aKTMBHOCTI I'PYHTIB. B yMoBax Aedil[UTy THOI BiIHOBJIEHHS OPTaHiYHOI peYOBHMHU
IPYHTiB3a6e3MeuyeThCA IUIAX0M BUKOPUCTAHHSA HETOBAPHOIYaCTKY BPOJKAIO Ta BUPOLIYBaHHAM CUIEPaIbHUXKYJIBTYP,
II0 OCOBJIMBO aKTYaJIbHO [ 30HAJIBHUX I'PYHTIB ITomices YRpaiHu. MeToo JOCIimKeHb 6yia OliHKA YMCENTBbHOCTI
pisHMX ¢isionoriyHuX rpyr MiKpoopraHisMiB y e pHOBO-CePeIHbOIIII30IMCTOMY I'PYHTI IIiJT, BIUIMBOM Pi3HUX CHCTEM
ymobpeHHs. Y poboTi 6y/11 BUKOPUCTaHI MOJIbOBI, JTabopaTopHi i crarucTryHi MeTou. TI0TbOBUYM METO; AOCITiIKEeHHS
IIPOBOIWIIU y CTAlliOHAPHOMY AOCHiAi YepHiriBcbKoro iHCTUTYTy ATIB HAAH i3 rtomielo IoCiBHUX AiIsSHOK 102 M? Ha
IlepHOBO-CepeIHbOIIII30JICTOMY JIETKOCYITIMHKOBOMY I'PYHTI i3 BMicToM rymycy 0,9-1,1 % B mapi 0-30 cM. V 3paskax
TPYHTY BU3HAYaJIM YHMCENTBHICTD Pi3HMX IPYIT MiKpOOPraHi3MiB, 110 TpaHCHOPMYIOTh CIIONIYKU KapboHy Ta HITpOTeHy.
CTaTHCTUYHI MeTOIU — CUCTEeMHUY aHali3 i MaTeMaTHKO-CTaTUCTUYHUH. [10CiB TaKMX CUZEPATIB, K JIIONUHY i pefibKa
OJTiMHA MTO3UTUBHO BIUIMHYB Ha YMCENIbHICTh aMoHidiKaTopis (4,3-13,2 MutH. KVO), 1o 6inbiie Ha 44-180 % MTOPIiBHAHO
3 KOHTpoJIeM. MiHepasibHa cCHCTeMa YIO06peHHS KapTOoIUTi TAKOK 361IBIIMIIa YHCeIbHICTh aMoHibikaTopis Ha 15-50 %
ropiBHAHO 3 BapiaHTOM 6e3 Jo6puB. KoediuieHT MiHepasnizarii-iMmo6imisalii po3paxoByBanu AK BiTHOIIEHHS
YUCEBHOCTI MiKpOOpraHi3MiB, 1o iMMO6ini3yloTh MiHepasibHi GpOpMU HITPOTeHy HO KiNBKOCTI opraHoTpodis, a
KoeillieHT 11efoTpOodHOCTI 3a BiIHOIIEHHSIM YKCEIBHOCTI MIKpOOpraHisMiB Ha IPyHTOBOMY arapi 0 YMCeJIbHOCTI
MiKpOOpraHi3miB, 110 BUPOC/IM Ha M'SICOIIEIITOHHOMY arapi. BcTaHOB/IEHO, 1[0 HA AEepHOBO-IIiL30IMCTOMY IPYHTI
BUPOIIYBaHHA CUEPATiB ITO3UTUBHO BIUIMBAE HA PO3BUTOK i3i0oNIOTiUHMX TPyl MiKpOOPTraHi3MiB i CIIpAMOBaHICTD
MiKpO6ioJIOTiUHMX MIPOLIECiB Ma€ TeHAEHIIII0 LIOA0 HAKOMIMYEHHS IyMycy. MaTepiaiy CTaTTi CKIafaloTh ITPaKTHYHY
LIHHICTB 719 BUPOBHUKIB CiTbCHKOTOCIIOAAPCHKOI ITPOAYKILIiL, IKi 3aiMalOThCS BUPOILIYBAHHAM KapTOILTi Ha IEPHOBO-
TTiA30JIUCTUX IPYHTAX Y MOSKJIMBOCTI 3aMiHY I'HOIO i MiHEepaIbHUX IOOPUB Y CUCTEM] YI06pEHHS CiTbCHKOTOCTIOAaPChHKOT
KyJIETyPY Ha CUZEPATH (JIFOITUH, PEIbKY OJTiHA)

KnioyoBi cnoBa: cuzepart, JIIONVH OJHOPIYHUM, pellbKa OJIitiHa, ¢isionoriuni rpynu MikpoopraHisMiB, KoedillieHT
nenoTpodHOCTI
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