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A b s t r a c t  
 

Currently the scientific literature is actively discussing the feasibility of biochar using in ag-
riculture. Biochar is one of the new types of organic meliorants. It is obtained by pyrolysis of wood 
or other plant waste in an inert atmosphere converting carbon compounds to a stable state. Its use is 
recommended to increase the soils biological activity and the agricultural crops productivity and it is 
actively implement in agricultural technologies of foreign countries. However many aspects of the 
biochar influence on the agrocenoses properties and state have been poorly studied. There is infor-
mation about both positive and negative processes occuring in soils under biochar. The main concern 
is the data on the biochar influence on humus mineralization, since dehumification can lead to loss 
of soil fertility and ecological stability. This is especially important for soddy-podzolic soils character-
ized by a low humus content and a weak degree of humification. Such soils initially have low ecolog-
ical stability and are quite vulnerable to human impact. Therefore using soddy-podzolic soils in agri-
culture considerable attention should be paid to the microbiological and biochemical transformation 
of soil organic matter. Studies on the biochar influence on the soil microbiota composition and state 
in our country are isolated, and for soddy-podzolic soils of the North-Western region of Russia are 
conducted for the first time. The aim of this work was to assess the influence of biochar on the fea-
tures of the agro soddy-podzolic soils prokaryotic community. The research was carried out in incu-
bation experiments on well-cultivated agro soddy-podzolic sandy loam soil of the Leningrad region. 
The biochar was produced by fast pyrolysis of birch and aspen wood at 550 С. Its concentration in 
the experiment was 1%. The incubation time was 7 and 90 days. The repeat of the variants of the 
experiment was 3-fold. The content of total organic carbon and nitrogen, mineral forms of nitrogen, 
and soil suspension pH were determined in soil samples using methods commonly used in agrochem-
ical practice. The method of sequencing the variable region of the 16S rRNA gene was used to de-
termine the taxonomic composition of soil prokaryotes. The sequence clustering and the taxonomic 
identification of the taxonomic units (OTU, Operational Taxonomic Unit) were performed using the 
QIIME program. The diversity and evenness of agro soddy-podzolic soil bacterial communities was 
estimated by the OTU number and Shannon index. Statistical data processing was performed using 
IBM SPSS Statistics, Version 25 (IBM, USA). The reliability of the differences between the variants 
was measured by one-factor variance analysis using the Duncan’s or Student-Newman-Keuls test at 
p < 0.05. The intensification of the processes of mineralization of soil organic matter occurred under 
biochar. The humus content in the soil decreased from 4.41 to 3.83 % which is 11 % more than in 
the control during the observation period. Activation of organic matter transformation processes took 
place simultaneously with changes in the state of the prokaryotic community. This community was 
represented mainly by the bacteria phyla Actinobacteria, Firmicutes, Proteobacteria, Chloroflexi, Acido-
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bacteria, Planctomycetes, Verrucomicrobia. The biochar application was accompanied by an increase 
in the total bacteria diversity and by the abundance of phyla Planctomycetes, Verrucomicrobia, Proteo-
bacteria and FBP representatives but also by a decrease in the abundance of phyla Actinobacteria, 
Nitrospirae, Firmicutes and Fibrobacteres representatives. In general biochar application leads to in-
crease in the oligotrophs abundance and to reduce the copiotrophic proportion in prokaryotic com-
munity. The inhibition of bacteria from phylum Nitrospirae can be explained by a decrease in the 
concentration of available ammonium. In addition biochar application leads to increase in the abun-
dance of some taxa containing active hydrolytics of natural polymers (orders Myxococcales and Xan-
thomonadales, class Sphingobacteriia etc.). Most likely this is due to the intensification of the difficult 
mobilizing organic substances transformation in agro soddy-podzolic soils under biochar. 

 

Keywords: sequencing, structure of microbocenosis, bacteria, prokaryotes, biochar, soddy-
podzolic soil, fertility 

 

During recent decades, the search and development of new types of fer-
tilizers and ameliorants which can maintain a deficiency-free balance of soil 
humus and ensure high soil fertility are being actively carried out. Biochar is a 
promising organogenic ameliorant that is actively used in world agricultural pro-
duction [1-3]. Biochar is produced by pyrolysis of wood or other plant matter in 
an inert atmosphere. The use of biochar is an opportunity to solve a number of 
environmental challenges, i.e. the utilization of organic waste [4, 5], carbon se-
questration [6], restoration of disturbed soils [5-7] and increase in crop produc-
tivity [4, 8, 9]. 

The composition and properties of various types of biochar, in particular, 
the feedstock for its production [10], the physical and physicochemical charac-
teristics [11, 12], have been studied in sufficient detail. Its influence on the ag-
ronomically valuable properties of some types of soils was studied, including el-
ements of plant mineral nutrition [4, 9, 13], the reaction of soil medium, and 
water-physical properties [5, 6, 12, 13]. However, the mechanisms responsible 
for such effects are not fully understood. Changes in microbocenosis in soils at 
different doses of biochar application [14-16], incubation periods [15, 17] and 
different biochar quality [18] are described. But this did not reveal clear patterns 
of modulation of the microbiota profile under the influence of biochar. Infor-
mation about the associated changes in soil biota and soil organic matter, the 
most important components of agrocenoses which largely determine their fertili-
ty and environmental sustainability, is limited and often contradictory [19-22]. 
Thus, there is evidence that under the influence of biochar, the microbial bio-
mass and biological activity of soils increase, and dehumification processes begin 
[21-23]. According to other data, biochar does not stimulate soil microorgan-
isms, so the intensity of mineralization decreases [24-27]. The transformation of 
humus composition when biochar is incorporated into soils is also poorly inves-
tigated. Our recent studies have shown that the introduction of biochar into sod-
podzolic soil leads to both negative and positive modifications of humic sub-
stances [28, 29]. Intensive mineralization of humus (with losses up to 20%) is 
accompanied by an increase in the proportion of its stabilized forms which, in 
turn, increases the stability of humus as a whole [28]. 

Soil prokaryotes are actively involved in the transformation of organic 
matter. Therefore, studying the effect of biochar on the prokaryotic community 
of agro soddy-podzolic soil is of interest both for understanding the fundamental 
processes of soil fertility formation and for farming practice.  

This paper is the first to report about changes in the profile of prokaryot-
ic community of agro soddy-podzolic soil, accompanying its dehumification un-
der the influence of biochar, i.e. an increase in the abundance of oligotrophs and 
a number of taxa, representatives of which are involved in the decomposition of 
complex natural biopolymers, and a decrease in the proportion of copiotrophs. 
In addition, here we present data on the metagenome composition of the sod-
podzolic soil microbiota in the northwestern part of European Russia, infor-
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mation on which for this region is still extremely limited. 
The purpose of the present study was to assess the effect of biochar on 

parameters of prokaryotic communities of well-cultivated agro soddy-podzolic 
sandy loam soil of the Leningrad Province.  

Materials and methods. Samples of high-humus agro soddy-podzolic 
sandy loam soil (Menkovsky branch of the Agrophysical Institute, Leningrad 
Province, Gatchinsky District) were taken from the arable horizon (0-20 cm) in 
June 2017. Biochar was obtained by rapid pyrolysis from birch and aspen wood 
at 550 С. A detailed description of the soil and biochar is given earlier [28, 29].  

A short-term incubation experiment was performed at room temperature 
(20-22 С). The soil weight in a pot was 300 g dry matter, the content of biochar 
was 0% (control) and 1.0%. Soil moisture throughout the experiment remained 
equal to 60% of the total moisture capacity. Soil samples were analyzed on day 7 
and day 90, with a 3-fold repetition per variant.  

Agrochemical parameters of the soil were assessed by standard methods 
[30]: pH potentiometrically, soil organic carbon according to Tyurin, organic 
nitrogen by Tyurin’s microchromic method, nitrates with disulfophenolic acid, 
ammonium with Nessler reagent. 

DNA was extracted from 0.25 g portions of soil samples and purified 
with the NucleoSpin® Soil kit (MACHEREY-NAGEL GmbH & Co. KG, 
Germany) according to the manufacturer’s instructions.  

Universal PCR primers to 16S rRNA marker gene variable region V4, 
F515/R806 (5-GTGCCAGCMGCCGCGGTAA-3/5-GGACTACVSGGGTA-
TCTAAT-3) modified to contain adapters and unique barcodes were used to con-
struct amplicon libraries (Illumina, Inc., USA). PCR (a T100 Thermal Cycler,  
Bio-Rad Laboratories, Inc., USA) was carried out in a 15 μl reaction mixture 
containing Q5® High-Fidelity DNA Polymerase (0.5-1.0 units) and 1½ Q5 Re-
action Buffer (New England BioLabs Inc., UK), 5 pM of forward and reverse 
primers, 10 ng of matrix DNA and 2 nM of each dNTP (Thermo Fisher, Inc., 
USA). The template DNA denaturation (94 С, 1 min) was followed by 35 cy-
cles of elongation (94 С for 30 s, 50 С for 30 s, 72 С for 30 s) with final 
elongation at 72 С for 3 min. The library preparation and sequencing was per-
formed on the Illumina MiSeq platform using MiSeq ReagentKit v3 (600 cycles) 
with 2½300 nt paired-end reads (Illumina, Inc., USA) as per the Illumina MiSeq 
Reagent Kit Preparation Guide for metagenome sequencing of 16S amplicon librar-
ies. Illumina software (Illumina, Inc., USA) and Trimmomatic software packages 
[31], fastQC (https://www.bioinformatics.babraham.ac.uk/projects/fastqc/), fastq-
join (https://github.com/brwnj/fastq-join) and QIIME software [32] were used 
for read demultiplexing, removing alien sequences, assessing read quality, trim-
ming, joining paired-end reads, checking for chimeras and homopolymers. 
Clustering and taxonomic identification of resultant operational taxonomic units 
(OTU) were performed with QIIME program. 

The diversity and evenness of the bacterial communities of agro soddy-
podzolic soil was estimated by the number of OTUs (an analogue of species 
richness) and the Shannon index H = Σpiln(pi), where pi is the fraction of the 
ith species in the community [33]. 

Statistical processing was performed with the IBM SPSS Statistics, Ver-
sion 25 software (IBM, USA). The significance of differences was estimated by 
one-way analysis of variance with the Duncan’s test or Student-Newman-Keuls 
(SNK) test at p <0.05 (n = 3). The tables show mean values (M) with a confi-
dence interval at p < 0.05 (t0.05 ½ SEM).  

Results. Carbon in biochar, despite the high content, is mainly inert, dif-
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ficult to oxidize, and labile C fractions in biochar are small. In the organic mat-
ter of biochar, the carbon, determined by wet oxidation method makes less than 
1.5%, and the amount of water-soluble carbon compounds is negligible (0.008%) 
[27]. Bio-char did not affect the content of soil organic carbon (humus), since it 
is a highly stabilized compound.  

Tested agro soddy-podzolic soil was slightly acidic (рНH2O 6.7), with high 
humus (4.45%), mineral and organic nitrogen content (Table 1).  

1. Mineralization of organic matter in agro sod-podzolic soil upon incubation with 
biochar (n = 3, M±t0.05 ½ SEM)  

Variant Сorg., % 
N forms  

Corg.:Norg. Norg., % N-NO3, mg/kg N-NH4, mg/kg 
Day 0  

Soil (initial sample) 2.56±0.05c 0.22±0.00c 11.2±0.7a 14.8±0.6e 11.6±0.3a 
D a y  7  

Control 2.50±0.05bc 0.21±0.00c 18.9±1.5b 10.4±0.6d 11.9±0.4a 
Biochar 2.46±0.04b 0.21±0.01c 17.0±0.6b 9.3±0.04c 11.7±0.3a 

D a y  90 
Control 2.48±0.04b 0.19±0.01b 17.9±0.6b 6.8±0.05b 13.1±0.2b 
Biochar 2.22±0.04a 0.16±0.01a 12.6±0.7a 4.7±0.07a 13.9±0.4c 
N o t е. Different letters denote mean values that are statistically significantly different from each other at p < 0.05 
(belonging to different subsets). 

 

During incubation, the soil organic matter mineralization intensified un-
der the influence of biochar. By the end of the experiment (90 days), the con-
tent of organic forms of nitrogen and carbon in soil with biochar was lower 16 
and 10%, respectively, than in the control. Moreover, the loss of humus in the 
soil with biochar during the incubation period was 0.57%. These data are con-
sistent with the results of our previous studies on the effect of biochar on the 
humus content and its fractional group composition in agro soddy-podzolic 
sandy loam soils [21]. Thus, our short-term (up to 90 days) experiments found 
out that incubation of sandy-loam agro soddy-podzolic soils with biochar can 
cause their dehumification. 

During the incubation, the mineralization of N-organic compounds was 
higher compared to C-organic compounds, leading to a significant (p < 0.05) 
increase in C/N upon biochar application, i.e., the soil organic matter humifica-
tion decreased. In the control soil, the mineralization of organic matter was ac-
companied by a decrease in the content of ammonium nitrogen and an increase 
in nitrate nitrogen, i.e., an increase in nitrification occurred. By the end of the 
experiment (90 days), N-NH4 concentration decreased sharper in the soil with 
biochar compared to the control, whereas N-NO3 content remained unchanged 
compared to its starting value. The N-NO3 level in the soil with biochar was 
higher and comparable to the control only at the beginning of incubation (after 
7 days). Apparently, during longer composting, ammonium cations generated 
due to mineralization of organic matter can be absorbed by negatively charged 
functional groups of biochar [6]. As a result, the amount of extractable ammoni-
um forms in the soil declined, and nitrification was limited by the amount of 
substrate (ammonium) available to nitrifying bacteria. 

The changes in the soil organic matter occurred together with taxonomic 
profile modification soil prokaryotes.  

Clustering sequences of the 16S rRNA gene variable region revealed 
6392 OTUs for a taxonomic analysis (Table 2). The soil bacterial communities 
without and with biochar did not significant differed in the OTU number. The 
Shannon index testified that there were no differences between samples at the 
beginning of the experiment, but by the end the H value slightly (by 7.5%) but 
significantly (p < 0.05) increased with biochar, which could indicate an increase in 
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diversity and greater uniformity of the community under the influence of biochar.   

2. Operational taxonomic units (OTUs) and evenness of bacterial community in agro 
sod-podzolic soil upon incubation with biochar (n = 3, M±t0.05 ½ SEM) 

Indicator Control, 7 days Biochar, 7 days Control, 90  days Biochar, 90 days 
OUT number 3211±1085a 3710±285a 3335±467a 3498±185a 
Shannon index H 9.49±0.35ab 9.84±0.45ab 9.23±0.20b 9.91±0.11a 
N o t е. Different letters denote mean values that are statistically significantly different from each other at p < 0.05 
(belonging to different subsets). 

 

Richness of prokaryotic phyla (%) in agro 
sod-podzolic soil during incubation with bio-
char (n = 3). The figure shows phyla the 
abundance of which exceeds 0.1% at least in 
one test variant. 
 

The ratio of Archaea and 
Bacteria did not change significantly 
when biochar was used. There was 
only a tendency to an increase in 
the abundance of archaea in the 
soil with biochar (Fig.). A meta-
genomic analysis of the prokaryotic 
community showed that Actino-
bacteria, Firmicutes, Proteobacteria, 
Chloroflexi, Acidobacteria, Plancto-
mycetes, Verrucomicrobia dominated 
in all samples (and also Bacteroide-
tes in the soil composted for 7 days 
without biochar) (see Fig.). The 
predominance of these phyla is gen-
erally characteristic of soddy-pod- 

zolic soils, except the phylum Planctomycetes which is usually not abundant in 
these soils [34, 35]. 

After 7-day incubation, the abundance of Acidobacteria, Verrucomicrobia 
and Planctomycetes phyla significantly increased (p < 0.05), and Actinobacteria, 
Nitrospirae, Fibrobacteres, Gemmatimonadetes phyla decreased in soil with biochar 
compared to soil without it. We found significant changes in the abundance of a 
number of classes, orders, families and genera, mainly related to the phyla Actino-
bacteria, Chloroflexi, Planctomycetes, Proteobacteria, and Firmicutes (Table 3). After 
90-day incubation, the differences in the bacterial community profiles in the soil 
with and without biochar were much weaker, and changes in abundance were not-
ed mainly for other taxa. Thus, counts of Proteobacteria, Gemmatimonadetes, and 
FBP phyla increased, but the abundance of phylum Firmicutes decreased. 

Currently, no unified regularity has been established for the effect of bio-
char on the abundance of bacterial phyla in different soils. For example, the de-
crease in the abundance of Actinobacteria phyla we observed as a result of the 
biochar introduction is consistent with data from other authors [16]. At the same 
time, some works described an increase in the abundance of this phylum in the 
presence of biochar [14]. There is also no consensus on the effect of biochar ap-
plication on the abundance of phyla Firmicutes [14, 18, 36], Verrucomicrobia 
[14], Planctomycetes [14, 18], Proteobacteria [14, 37]. Probably, modification of 
the prokariotic community is associated indirectly with soil physicochemical 
changes (pH, sorption ability, and cation exchange capacity) when biochar is 
applied [4, 37]. 
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3. Richness of prokaryotic taxa (%) in agro sod-podzolic soil during incubation 
with biochar (n = 3)  

Taxon  Control, 7 days Biochar, 7 days Control, 90 days Biochar, 90 days 
P h y l u m  

Actinobacteria 16.29a 8.20b 9.10b 9.90b 
Firmicutes 34.35a 24.41ab 29.20a 17.50b 
FBP 0.05b 0.05b 0.03b 0. 12a 
Fibrobacteres 0.03b 0a 0.01b 0.13ab 
Gemmatimonadetes 1.6a 0.84b 0.62b 1.64a 
Nitrospirae 0.15a 0.03b 0.01b 0.01b 
Planctomycetes 2.28b 5.98a 4.20ab 5.56ab 
Proteobacteria 22.81b 30.83ab 26.22b 33.83a 
Verrucomicrobia 1.50b 5.00а 3.35ab 4.88ab 

C l a s s  
Sva0725 1.11a 0.18b 0.04b 0.07b 
TM1 0.001b 0.01a 0.02а 0.02а 
[Chloracidobacteria] 0.90a 0.07b 0.06b 0.02b 
DA052 0.007b 1.01a 0.44а 0.91а 
Actinobacteria 11.02a 3.29с 3.91bc 4.90b 
Nitriliruptoria 0.01a 0b 0b 0b 
Sphingobacteriia 1.93a 0.17b 0.15b 0.72a 
Chloroflexi 0.85a 0.03b 0.02b 0.01b 
Ktedonobacteria 0.07b 4.08a 4.13a 4.5a 
TK10 0.41c 1.72a 0.96bc 1.45b 
Bacilli 33.38a 21.00b 24.93b 15.05c 
Planctomycetia 1.68b 5.08a 3.61ab 4.41ab 

O r d e r  
RB41 0.90a 0.07b 0.0b 0.02b 
Actinomycetales 11.01a 3.29c 3.90bc 4.90b 
KD8-87 0.5a 0b 0b 0b 
Thermogemmatisporales 0.004c 1.04b 1.05ab 2.21a 
AKYG1722 0.35a 0.001b 0.004b 0.004b 
JG30-KF-AS9 0.01b 0.97a 1.22a 0.56a 
Nitrospirales 0.15b 0.03a 0.02a 0.01a 
Rhizobiales 4.51b 9.72a 7.90ab 11.79a 
Rhodospirillales 1.34b 3.67a 3.18ab 4.37a 
Ellin6067 0.06b 0.43a 0.30ab 0.19ab 
Myxococcales 2.12ab 2.68ab 1.80b 2.97a 
Spirobacillales 0.31a 0.02b 0.04b 0.04b 
Pseudomonadales 0.44a 0.04b 0.04ab 0.02ab 
Xanthomonadales 2.23b 2.35b 2.02b 3.23a 

F a m i l y  
Actinospicaceae 0.001b 0.04a 0.04a 0.04a 
Dermabacteraceae 0.05a 0b 0b 0b 
Dermacoccaceae 0b 0.01b 0.13a 0.02b 
Intrasporangiaceae 0.29a 0.06b 0.04b 0.04b 
Microbacteriaceae 1.86a 0.16b 0.43b 0.14b 
Nakamurellaceae 0.07a 0.05a 0.03b 0.07a 
Propionibacteriaceae 0.02a 0.001b 0.004ab 0.01ab 
Chthonomonadaceae 0.01b 0.17a 0.16ab 0.09ab 
Gemmataceae 0.07b 1.71a 0.94ab 1.47ab 
Burkholderiaceae 0.08c 0.70b 0.49b 1.21a 
Comamonadaceae 0.88a 0.23b 0.22b 0.26b 
Coxiellaceae 0.08b 0.34a 0.27ab 0.14ab 
Xanthomonadaceae 1.80a 0.56b 1.04ab 1.52a 
 [Chthoniobacteraceae] 0.42b 3.88ab 2.72b 3.96a 

G e n u s  
Actinotalea 0.22a 0b 0.002b 0.01b 
Brachybacterium 0.05a 0b 0b 0b 
Agrococcus 0.11a 0.001b 0.004b 0.003b 
Actinoplanes 0.15a  0.02b 0.02b 0.05ab 
Catellatospora 0.03a 0.001b 0.01b 0.004b 
Pontibacter 0.03a 0.001b 0b 0b 
Dyadobacter 0.06a 0.001b 0b 0.02ab 
Ammoniphilus 1.05a 0.21b 0.27b 0.29b 
Coprococcus 0.03b 0.03b 0.10a 0.02b 
Symbiobacterium 0.03a 0.01b 0.01b 0.01b 
Gemmata 0.02b  0.49a 0.28ab 0.54а 
Nostocoida 0b 0.0006а 0.0004a 0.0004ab 
Asticcacaulis 0.02ab 0.01b 0.01b 0.06a 
Devosia 1.17a 0.10b 0.16b 0.26b 
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Continued Table 3 

Hyphomicrobium 0.11b 0.29a 0.20ab 0.35a 
Sphingomonas 0.37a 0.01b 0.13b 0.25a 
Burkholderia 0.02с 0.66b 0.47b  1.16a 
Methylibium 0.05a 0.01b 0.02b 0.01b 
Janthinobacterium 0.01b  0.02ab 0.03a 0.01b 
Pseudomonas 0.07a 0.01b 0.01b 0.01b 
Rhodanobacter 0.25a 0.06b 0.25a 0.26ab 
Pedosphaera 0.001b  0.05a 0.02ab 0.03ab 
N o t е. The table shows taxa for which there were statistically significant difference in abundance at least at least at 
one period during the experiment. Different letters denote mean values that are statistically significantly different 
from each other at p < 0.05 (belonging to different subsets). 

 

In general, the abundance of oligotrophic bacteria significantly increased 
on day 7 upon biochar application, the phyla FBP and Verrucomicrobia more 
than 3-fold, and Planctomycetes more than 2-fold. Oligotrophic bacteria of the 
genera Hyphomicrobium increased significantly on day 7 of incubation, and Astic-
cacaulis on day 90. At the same time, there was a significant decrease (p < 0.05) 
in the counts of Actinobacteria (7 days of incubation) and Firmicutes (90 days of 
incubation). The members of these taxa are copyiotrophs or hydrolytics that can 
exist under conditions of high concentrations of nutrients. In particular, the 
abundance of the Bacilli class, which includes active soil copyiotrophs, de-
creased. Thus, biochar provides more favorable conditions for bacteria that are 
unable to survive at high concentration of available organic compounds. Bacteria 
that grow well on rich nutrient media (Actinobacteria, Bacilli), in contrast, were 
somewhat inhibited. Perhaps the reason is that readily available organic matter is 
adsorbed on the biochar, decreasing concentration of organic compounds in the 
soil solution, which creates advantages for more oligotrophic bacteria. 

In addition, biochar caused a rapid and significant (5-fold) reduction in 
the abundance of bacteria of the phylum Nitrospirae, namely the nitrification 
bacteria of the genus Nitrospira mainly found in the studied soil, which is con-
sistent with the suppression of nitrification observed in this soil when applying 
biochar (see Table 1). 

 A noticeable modification also occurred in the community of soil hy-
drolytics. The abundance of Actinobacteria phylum, the destructors of many dif-
ficultly-hydrolyzed organic substances, decreased after a short incubation with 
biochar as compared to the control, unlike active hydrolytics of difficultly-
decomposable polymers from the order Myxococcales and cellulolytics of the 
Sphingobacteriia class which, on the contrary, became more abundant [38, 39]. 
In addition, there was a significant increase in the counts of members of the or-
der Xanthomonadales, Burkholderiaceae family (almost 10-fold on day 7) and the 
genus Asticcacaulis which was recently shown to be involved in the decomposi-
tion of cellulose or products of its degradation [38]. Consequently, the addition 
of biochar elevates abundance of several bacterial groups responsible for the hy-
drolysis of difficultly-decomposable organic substances. 

So, metagenomic analysis revealed that biochar incorporation into agro 
soddy-podzolic soil quickly changes the profile of the soil prokaryotic community. 
We did not observe its fundamental restructuring, nevertheless, the proportion of 
oligotrophic bacteria increased, copyiotrophs decreased, and in addition, the struc-
ture of hydrolytic bacteria community was modified. The latter, probably, explains 
intensive transformation of organic substances that we identified under the influ-
ence of biochar. Of course, profiling modification of microbial community ac-
companying such a transformation is of interest as a special case of changes in 
microbiocenosis during soil humification and dehumification. This issue should be 
be studied, since it is the activity of specific microorganisms that leads to the in-
tensification of these processes and determines their balance which directly affects 
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soil fertility and sustainability of agrocenoses. 
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