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Abstract
Terrestrial ecosystems are dominated by higher plants as major biomass
producers. Microorganisms present in the soil complete the energy and carbon
circuits, mediating information and substance fluxes in plant-soil system. Bacteria
and Actinomycetes act as successional groups, populations having dimensions
directly proportional with the pressure of ecological factors. Heterotrophy and
autotrophy succeed each other, due to the amount of substances present in ecosystem,
the way it is arranged influencing aero-anaerobiosis processes. Geographic gradients
work in complex with management to select a flora adapted to the specific conditions
of each ecosystem.
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INTRODUCTION

In terrestrial ecosystems,
primary biomass producers are
superior plants, releasing energy
and carbon in the soil through roots
and
dead
vegetal
biomass
(Jorgensen and Fath, 2014; i
Guillén and Camarasa, 2000).
Primary decomposers in these
ecosystems are bacteria and fungi,
at the base of the trophic chain as
food for protozoa and nematodes
(Maboreke et al., 2018).
The key position of
microorganisms in the food chain,
the reduced size and the high
surface / volume ratio make them
have a high affinity for low
concentrations of substrates present
in
ecosystem
(Cotner
and
Biddanda, 2002; Schulz et al.,

2013). Because of this, they are
particularly sensitive and respond
quickly to the occurrence of
environmental
pressors
or
contaminants, even at low
concentrations (Classen et al.,
2015; Grenni et al., 2018; Zhang et
al., 2016).
Grasslands and forests are
ecosystems spread across all types
of eco-regions, with a high
dynamics of the processes for
matter transformation (Chapin,
2003; Hillel and Hatfield, 2005).
Plant diversity in the vegetation
cover is completed by an infinite
variety of microorganisms, with a
role in mediating information and
material flows between plants and
soil (Lange et al., 2014).
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Microorganisms possess
the unique feature of being
invisible to the eye, with
dimensions of 0.2 - 200 μm. The
global distribution of these
microscopic organisms is at the
level of each ecosystem due to the
evolutionary adaptation to any
living environment (Hibbing et al.,
2010; Ponomarova and Patil,
2015). The most complex and

abundant microbial group is that of
bacteria with a high metabolic
capacity and use of a high variety
of substrates.
Adaptation
of
the
rhizospheric potential of plants to
microbial functional groups has led
to a selection of organisms directed
towards the equilibrium and
temporal stability of grasslands
(Jacoby et al., 2017; Paul, 2014).

INTEGRATION OF MICROORGANISMS IN SOIL PROCESSES

For evaluating a whole
ecosystem, the stresses due to
eutrophication,
drought,
acidification or the impact of
human
management
are
considered. The direct effect of
environmental changes include the
reduction of biodiversity, and the
modification of vital functions
related to the use and conversion of
nutrients, which requires the
selection of high sensitivity
indicators (Amedie, 2013; Bellard
et al., 2012).
Forest ecosystems are
dominated by tall species, which
translates into a lower amount of
light at ground level. The lack of
light and the high amount of leaves
the trees have left on the surface of
the soil is more difficult to
decompose by the microbial
community over a much longer
period of time (Sayer, 2006). In
terms of microbial diversity, forests
are dominated by fungi, these
microorganisms
being
more
effective in degrading wood

biomass and especially lignin. In
direct contact with the roots of the
plants there are ectomycorrhizal
fungi, capable of symbiosis and
extension of the root system of the
trees (Johnson and Gehring, 2008;
Smith and Read, 1997). These
fungi have the role of absorbing
nutrients and transferring them to
the trees, receiving instead
products
synthesized
from
photosynthesis processes.
The
presence
of
microorganisms in the functional
processes of terrestrial ecosystems
offers the perspective of a
phenomenon of orientation plant
diversity toward values related to
the transfer processes (Taylor et al.,
2014). At the same time, plant
diversity is an activator of
microbial diversity by enhancing
the diversity of nutritional
resources as a result of the export of
root exudates into the soil and of
plant decomposition resources.
For the fungal component,
capable of symbiotic partnerships
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with plant rhizosphere, diversity is
directly correlated with the number
of species present in the ecosystem
(Hassani et al., 2018; Steinauer et
al., 2016).
Interaction
with
microorganisms is one of the
crucial components of a plant's
presence in an ecosystem. From a
plant perspective, dominant species
tend to apply a high selection
pressure
to
microorganisms,
stimulating the emergence of a
microflora with high functionality
for their own requirements
(Bardgett et al., 2005;Bever et al.,
2012; Nolan et al., 2015).
From the perspective of
microbial community, the pressure
applied in the rhizosphere is
balanced between species and
stimulates the conservation of
plants diversity. The properties of
the dominant species, in conditions
of reduction of the floristic
diversity, act in complex with its
own microbial component and
create negative changes in the
functioning of the meadows; the
synergistic interactions between
the microbial component and the
high diversity of plants are located
at the opposite end, leading to an

incentive for biomass production
and efficient use of resources
(Allan et al., 2011; Hedlund et al.,
2003; Uddin and Robinson, 2017;
Wohlgemuth et al., 2016).
Increasing the level of CO2 in the
atmosphere
produces
strong
changes in the microbial specificity
of the meadows, altering the
operation of related processes in
the soil. Microbial diazotrophic
communities in areas with higher
amounts of CO2 react by attracting
and stimulating the activity of nonsymbiotic N2 fixation, which leads
to a change in the natural ratio
between the two types of functional
groups (Santi et al., 2013; Tu et al.,
2016).
In assessing a grassland or
forest ecosystem microorganisms
can play a role of bioindicators due
to their high genetic diversity, with
large differences in microbial
populations that architect a
community (Cheng et al, 2013;
Karimi et al., 2017). Another
feature is their high abundance in
relation to the small dimension,
which is a solution of the geometric
ladder problem and the direct
results reporting at the level of the
harvested samples.

CHARACTERISTICS OF THE SOIL MICROFLORA

Soil microorganisms are
involved as key factors in
transforming matter and making it
available for plants. Microbial
diversity is high both at group level
- bacteria, actinomycetes, fungi,

algae - and at the level of processes
they carry (Balestrini et al., 2015;
Gougoulias et al., 2014; Kennedy
and Gewin, 1997).
Soil
bacteria
are
considered to be the most abundant
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microorganisms in this area with
high diversity, with specific
oxygen and substrate requirements:
they can be autotrophic or
heterotrophic, aerobic, anaerobic or
optionally anaerobic (Koorem et
al., 2014; Lartey, 2006; Meliani et
al., 2012; Ward, 2011). Within this
microbial group a segment of
filamentous
microorganisms
known as actinomycetes has been
developed. Both bacteria and
actinomycetes are known for their
importance in the nutrient circuit
and the decomposition of organic
contaminants. In addition, they are
found in interaction with plants as
rhizospheric
microorganisms
around their roots (Das et al., 2007;
Dixon
and
Tilston,
2010;
Maheshwari, 2010; de Jesus Sousa
and Olivares, 2016). Some of the
existing soil populations are
pathogenic
for
plants
(Agrobacterium tumefaciens) and
humans (Clostridium perfringens
or Bacillus anthracis).
At the surface of agar
culture media, bacteria form
viscous colonies, ranging from
colorless colonies to bright colors
with orange, yellow or pink tones.
On
the
opposite
side,
actinomycetes have a filamentous
growth
which
visually
differentiates them from bacteria,
with white, colony, hard and low
pressure-resistant that break easily.
Actinomycetes are more resistant to
water stress, with an ecological
advantage over bacteria, especially

in arid areas, on dry and alkaline
soils.
Cultivating bacteria on
culture media are present in the
range of 107 - 108 / g of soil, while
all bacterial populations reach 1010
individuals / g soil and their
diversity / g soil can reach values of
over 10,000 species.
These microorganisms are
present in soil with generally lower
values than bacteria with at least
one or two orders of magnitude.
Bacterial
and
dominant
actinomycete
genres
are
Arthrobater,
Streptomyces,
Pseudomonas and Bacillus.
Medium cultivation of
bacteria from the associated
microflora samples (Lv et al.,
2014; Reitner and Thiel, 2011; Wei
et al., 2017; Yun et al., 2016) is
dominated
by
phylums
Bacteroidetes, Proteobacteria and
Actinobacteria.
Instead,
a
monospecific culture analysis
shows a dominance of phylums
Actinobacteria,
Proteobacteria
(especially Alphaproteobacteria
and Deltaproteobacteria, with a
lower
level
of
Gammaproteobacteria),
respectively Acidobacteria and
Bacteroidetes.
These aspects indicate a
different capacity for competition
across the microbial community of
each species and a higher potential
for cultivation of actinomycetes on
environments in monospecific
cultures.
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REACTION OF MICROFLORA TO PRESSORS

Grazing acts to increase
the abundance of microorganisms
associated
with
nitrification
processes as an immediate response
to the manure, but is reduced as a
group
in
the
community
immediately after the end of this
type of activity (Le Roux et al.,
2008; Griffiths and Philippot,
2013).
Microbial
diversity
decreases with increasing altitude,
especially belowground fungi, but
increases as a specificity in high
altitude ecosystems (França et al.,
2016; Siles and Margesin, 2017).
Increasing the altitude gradient
stimulates the installation of
autotrophic microorganisms as the
dominant group in the soil
microflora,
a
phenomenon
correlated positively with the
capture of a higher amount of CO2,
visible in alpine grasslands. The
lower amount of plant biomass and
the origin of a small variety of
species act more strongly to reduce
the abundance of microorganisms
than to reduce diversity, which
means that the latitudinal and
longitudinal gradients have a lower
effect than the altitude on the
composition
of
microbial
community in soil.
The installation of certain
microbial taxa as dominant in the
grasslands is correlated with the
local climate and soil pH, while the
richness of species is correlated
with the annual precipitation level,
which imprint to this parameter

filter character for microbial
architecture (Zuo et al., 2012; Yan
et al., 2015; Yashiro et al., 2016;
When et al., 2017). Under
dominant conditions of a small
number
of
plant
species,
mycorrhizal microflora can reduce
its diversity, but without affecting
the symbiotic potential and
stimulating plant growth.
Current soil fertility is a
much more restrictive parameter
for mycorrhizal fungi than for
bacteria in the rhizosphere, and the
reduction in diversity acts to lower
the quality of substrate available to
saprophytic fungi and reduces their
diversity (Asmelash et al., 201;
Denison and Kiers, 2011; Gahan
and
Schmalenberger,
2014;
Philippot et al., 2013; Rillig and
Mummey, 2006). An excess of
nutrients in soil leads to a change in
the community towards tolerant
populations of this phenomenon,
concealing
the
ephemeral
distribution of microorganisms in
relation to the stress factor but
enhancing the complexity of the
community. A modification of the
C and N ratio, especially in
grassland ecosystems converted to
arable land, propagates in the level
of
transformation
and
accumulation of amino acids,
reducing the effective functionality
of the microbial population
complex (Panpatte et al., 2017).
For meadows, the duration
of maintenance of a management
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system imprints a selective
dynamics of microbial groups - in
stable systems, microbial biomass
has higher values, while short-term
changes reduce this parameter.
Fungal biomass decreases after a
period of 10 years in favor of total
bacterial biomass (Blagodatskaya
and Kuzyakov, 2013; Truu et al.,
2009).
A related increase in
vesicular-arbuscular fungi and

gram negative bacteria biomass
indicates an increase in the nutrient
circuit in the medium and a stability
of microbial mediated processes
(Abbasi et al., 2015; Berruti et al.,
2016).
At
the
microbial
community level, low abundance
taxa are much more distant than the
abundant ones, indicating their
subsequent occurrence in the
ecosystem.

CONCLUSIONS

Taxa present in grassland
and forest ecosystems are directly
dependent on nutrients and applied
management.
Geo-positioning
amplifies the pressors present in
ecosystem,
stimulating
the

emergence of successive biological
processes. The complexity of
microbial communities is closely
related to the carbon / nitrogen ratio
and the availability of organic
matter.
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