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CONCLUSIONS  
 
The findings in this cases suggest that in case 
of small animals with a gastrointestinal 
foreign body, ultrasonography alone could be 
used to establish the diagnosis. It is important 
in the preliminary evaluation of the patiens so 
suspected, the clinician takes into account the 
complications that can emerged. 
The earlier the diagnosis of a linear foreign 
body is made, the so the pathogenetic 
consequences are limited and the prognosis is 
improved. 
Early presentation, diagnosis and surgical 
intervention improve the outcome of 
gastrointestinal obstruction by foreign bodies.  
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Abstract  
 
The paper presents the results of a long study of the ordinary cernozems structure of natural ecosystems and field 
agrocenoses. Structure is the most important indicator of soil fertility. The change of the structure under the influence 
of factors of intensification of farming is shown, its ecosystem essence (determinism) is highlighted. On the basis of 
modern (orheological) studies, the parameters of the strength characteristics of the structure are presented - plastic 
strength and ultimate load of destruction of structural bonds, which is of great importance when using soil as a means 
of production. The basis of fertility is the relationship between the content in the soil of organic matter and the 
formation of agronomically valuable aggregates (Cojocaru, 2016). Structural soil is more resistant to machine 
deformations, less energy is expended on its processing, it provides more efficient use of environmental factors of the 
habitat and anthropogenic energy spent on fertilizers, processing, pesticides, and other cultivated plants. Strong 
structure - the basis of erosion resistance of the soil. The purpose of the aggregate analysis is to establish the relative 
content of aggregates of various sizes in the soil. 
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INTRODUCTION  
 
In modern agriculture, the role of soil, as an 
indispensable natural resource and, at the same 
time, the main means of production is steadily 
increasing. 
The soil is the most important component - the 
“focus” of the biosphere, combining the 
characteristics of the parent rocks and the long 
history of the functioning of living matter 
(Dokuchaev, 1949). As a complex 
heterogeneous system, it has diverse properties, 
the most important of which for a farmer is 
fertility. Fertility is an emergent property of the 
soil, which is not found separately either in 
living organisms or in rocks. The measure of 
fertility potential is considered to be the content 
in the soil of organic matter (humus). It holds 
the greatest amount of high-quality free energy 
accumulated as a result of a long 
biogeochemical process (Vernadsky, 1965). 
Such a powerful effect of the biochemical 
process in the creation of soil fertility is 
possible due to the special energetic structural 
organization of the soil. 
The structure of eroded soils is characterized by 
poor water resistance and, as a result, 
unfavorable agrophysical properties: high 

density, low porosity, weak water holding 
capacity. For this reason, crop yields and the 
efficiency of agricultural production are 
reduced. Therefore, the study of the nature of 
structure formation, the mechanisms of 
formation of a sustainable agronomically 
valuable structure and the agricultural 
technologies of its reproduction is an important 
point in the preparation of a creatively thinking 
agronomic specialist (Friedland, 1972). 
Structural aggregates, as a unique form of 
organization of matter, are the main property of 
the soil not only in the industrial, agronomical 
point of view, but also ecological, biospheric. 
The structure is a spatial organization of the 
solid matter of the soil, due to the interaction of 
the solid, liquid, gaseous and living phases, 
ensuring the functioning of the soil as an 
ecological environment and the object of 
technological impacts and determining its 
specific morphological structure (Berezin et al.,  
1985). 
However, the soil is not only the environmental 
factor surrounding the organisms, but also the 
product of their vital activity (Bulygin, 1993). 
The structure, composition and porosity of the 
soil are the most important characteristics that 
determine the availability of nutrients to plants 
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and soil animals, affecting aeration, water and 
air permeability, distribution of roots, soil 
animals and microorganisms (Westman, 1978; 
Kachinsky, 1965; Barber, 1988). 
The soil structure determines the porosity, 
which regulates the flow of water and the 
diffusion of ions to the roots of plants (Bakhtin, 
1969). 
The density and hardness of the soil depends on 
the structural state of the soil, determining the 
conditions for the development of plant roots. 
The increase in density is accompanied by a 
sharp restriction of root growth. Root systems 
of grain, leguminous crops are located mainly 
at the depth of seed embedding, at high density 
the main root twists in a spiral, the number of 
root hairs decreases (Krivenkov, 1967; 
Sudakov, 1974; Filimonova, 1973). Increasing 
the soil density above 1.4 g/cm3 makes it 
difficult to nitrify and assimilate nitrogen from 
the soil, resulting in reduced plant density, 
productive tillering, and spike graininess. The 
crop shortage is 23-37% (Viter, 1982; 
Sheptukhov, 1993). 
Increasing soil density slows the rate at which 
water and nutrients enter the plant. At a density 
of 1.5-1.6 g/cm3, the share of available 
moisture accounts for only 5-10% of the soil 
volume. With an increase in density of 0.1 
g/cm3, the content of inaccessible moisture 
increases by 10%. At the same time, diffusion 
of air and gas exchange between the soil and 
the atmosphere is suppressed, anaerobiosis 
begins to manifest itself, the oxygen content in 
the soil decreases, the direction of biological 
transformation of substances changes, and 
decomposition of organic matter is suppressed 
(Bakhtin, 1969; Vasilyevskaya, 1994). 
The soil structure determines all the life support 
processes of plants and microorganisms: water, 
air and nutrient regimes, and the speed of 
biogeochemical processes. On the other hand, 
physical, chemical, biological, physical and 
mechanical processes significantly affect the 
structural state of the soil. Consequently, the 
knowledge of the mechanisms of structure 
formation and self-organization of soils, as bio-
axial systems, opens up the possibility of 
targeted agrotechnical impact in order to 
optimize soil regimes. 
T.A. Zubkova (1998); E.Yu. Milanovsky 
(2002) consider the soil as a matrix and 

associate the nature of the structure formation 
of different types of soil with the formation of 
active acid sites. 
According to the matrix theory, the mechanical 
elements and structural units of the soil are the 
matrix on which all physicochemical processes 
take place, the root systems of plants develop, 
and the nutrients are absorbed. 
 
MATERIALS AND METHODS  
 
The soil structure determines all the life support 
processes of plants and microorganisms: water, 
air and nutrient regimes, and the speed of 
biogeochemical processes. On the other hand, 
physical, chemical, biological, physical and 
mechanical processes significantly affect the 
structural state of the soil. 
The structure of the soil is largely determined 
by its mechanical composition. If the soil 
consists of lumps up to 10 mm in diameter, 
then it is lumpy or granular. These lumps 
include mineral particles glued together with 
humus. In these types of soil a lot of water and 
air. 
To assess soil structuring spend their structure 
(aggregate) analysis. 
Structures soils consist of very small particles 
up to 0.001 mm in diameter. When water is 
absorbed, such soils form a continuous sticky 
mass. Units with a diameter of more than 0.25 
mm are called macroaggregates, and smaller 
than 0.25 mm are called microaggregates. 
To determine the structural composition used 
method dry and wet sieving of soil on the 
screens with holes of various diameters. 
Usually used a column of 7 sieves with holes: 
10; 7; 5; 3; 2; 1; 0.5 and 0.25 mm. Sieves are 
put one on another. This allows you to sift the 
soil at once through all the sieves. 
Consider samples of various types and varieties 
of soil structure, mark the shape, size of 
structural units. Using the table the determinant 
of the types and varieties of the soil structure, 
as well as reference samples, establish the type 
and type of the structure of the issued sample 
from any soil horizon. It should be borne in 
mind that most often the structure is mixed. 
Perform structural and water analysis of 
aggregates. 
Construct the bar graphs of the structural state 
of the soil separately for each horizon, in which 

 

horizontally mark fractions of aggregates, and 
vertically reflect their percentage, including the 
water-resistant part. Make a conclusion about 
the agronomic value of the structure of the 
studied soil. 
Consider the soil and note the presence or 
absence of the structure in it, then add a little 
water and mix the soil. What is the mass 
formed? Solid viscous or not? Make a 
conclusion about the structure of the soil and 
make similar experiments with other soil 
samples. 
Consequently, the knowledge of the 
mechanisms of structure formation and self-
organization of soils, as bio-axial systems, 
opens up the possibility of targeted 
agrotechnical impact in order to optimize soil 
regimes. 
The formation of the structure and its water 
resistance depends on three factors: humic 
substances, minerals and absorbed cations 
(Snakin et al., 1995). The most active role in 
creating aggregates belongs to the first fraction 
of humic acids associated with iron, the newly 
formed humic substance. 
 
RESULTS AND DISCUSSIONS  
 
The ecological functions of the soil are 
primarily determined by the type of matrix 
characteristic of the soil. The diverse biospheric 
and biocenotic functions of soils are associated, 
first of all, with its agrophysical and 
physicomechanical properties, a complex 
indicator of which is structure. 
Equally important in the formation of soil 
structure belongs to the representatives of the 
soil fauna (earthworms, termites, ants) and root 
systems of plants (Hadas, 1990; Lee et al., 
1991; Oades, 1991; Reid et al., 1981). The root 
system of plants together with soil 
microorganisms, being distributed in large 
pores and around large aggregates, form them. 
Formation of the ecological concept was laid 
V.V. Dokuchaev (1949), who relied on the 
fundamental idea of nature as a single integral 
system, considered it as an object of the highest 
hierarchical level of the biosphere. In the 
future, attempts were made to separate factors - 
soil formers according to degree of importance 
into direct and indirect, active and passive, but 

it was the biological factor that almost always 
turned out to be the main factor (Rode, 1947). 
It has been established that the formation of an 
agronomically valuable structure is associated 
with the irreversible coagulation of colloidal 
substances involving calcium and iron cations. 
In eroded soils with a low content of organic 
matter, the prevailing acid sites determine the 
weak degree of consolidation of humus, its low 
resistance to destruction, the insignificant 
thickness of the adsorption layer and the weak 
stability of the aggregate level structures 
formed from such fragments. This explains the 
adverse physical properties of arable ordinary 
chernozem. 
The study of the agrophysical properties of 
ordinary chernozem meadows of various types 
and arable chernozem at the monitoring sites of 
the village Negrea in 2012-2015 (Figure 1), 
makes it possible to state that in natural 
ecosystems not eroded ordinary chernozems, 
the state of structure, porosity, density, water 
strength is mainly determined by biotic factors 
- botanical composition and herbal density, 
nature and power of root systems of plants, root 
microorganisms, number of plants residues 
falling into the soil. 
Annually flooded central floodplain of the Prut 
River is characterized by agrophysical 
properties favorable for meadow vegetation. 
Eroded ordinary chernozems on which soils are 
formed with unfavorable agrophysical 
properties and the absence of flooding of these 
areas leads to compaction of the upper layers, 
reducing porosity. 
Studies of recent years have found that soils 
(ordinary chernozem), in which aggregates 
from 0.25 to 3 mm prevail in the topsoil, 
evaporate moisture significantly less than if 
they are 5-10 mm in size. According to our 
data, soils with aggregates of 0.05–0.25 mm are 
distinguished by significant water permeability. 
But microaggregates are blown harder by wind 
than macroaggregates. The top layer (ordinry 
chernozem) of a normal dry meadow area in 
the absence of intensive grazing has generally 
favorable agrophysical properties. However, it 
is underlain by a compacted podzolic horizon, 
which reduces the permeability of the soil. 
During periods of intense precipitation, a 
temporary excess of moisture is created. 
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Figure 1. The structural composition of the aggregates of the ordinary chernozems (dry sifting) 

     
 

     
Figure 2. The structural composition of the aggregates of the ordinary chernozems (wet sifting)

 
In arable poorly cultivated soil of field crop 
rotation, the mass of root residues is 3-7 times 
less than in natural biogeocenoses.  
The level of application of organic and mineral 
fertilizers is insufficient to increase fertility, 
which affects the state of agro-physical 
properties. 
The ecosystem essence of the agrophysical 
properties associated with the production 
process and the “humus farming” of the soil 
remains environmentally determined in 
agrocenoses. The change in the nature of the 
production process associated with the 
alienation of the crop, the decrease in the 
amount of plant residues, the impoverishment 
of the composition and species diversity of the 
soil microflora, causes a decrease in the content 
of organic matter and, moreover, leads to the 
ecologization of the soil agrophysical 
properties. 
The highest individual productivity of 
microorganisms is characteristic of not eroded 
soils and, which is associated not only with a 
higher humus content and favorable 
agrophysical properties, but also with the 
species diversity of the microflora. 
The processes of transformation of substances 
and energy in agrocenoses determine the state 
of agrophysical and physicomechanical 
properties. 
Microaggregate analysis (Figure 2) showed that 
not eroded chernozems soil contains 8.7% more 
aggregates 1-0.25 mm in size than arable. In 
arable soil, by contrast, contains 8.35% more 
coarse dust. 
The macroaggregate state of biogeocenoses 
reflects such indicators as the coefficient of 
structure (Ks) and the sum of water-reinforced 
aggregates. Structural analysis showed that not 
eroded soil is well structured, does not contain 
lumps and dust, the number of agronomically 
valuable aggregates 5-0.25 mm is 69%, and 
30.8% is a fraction of 3-1 mm. Ks is 3.66. 
Studies have shown a close correlation between 
the plastic strength of the soil structure and the 
content of organic matter in it. 
At the humidity of the yield strength, this 
dependence is described by the equation 

 

the correlation ratio μ = 0.99 ± 0.0001.  

When the maximum swelling humidity 
functional relationship is linear   

 
the correlation coefficient is 0.765 ± 0.104.  
It follows that a fertile soil with a high content 
of organic matter is able to withstand higher 
mechanical loads without destroying the 
structure. 
Studying the dependence of fractions of 
microaggregates on the humus content in arable 
light loamy not eroded ordinary chernozem for 
5 years of experience showed that only 
particles 0.01-0.005 and 0.005-0.001 mm in 
size tend to increase with increasing organic 
matter. 
The dependency equations are: 
- for particles with a size of 0.01-0.005 mm: 

 
μ = 0.99 ± 0.0001. 
- for particles of size 0.005-0.001 mm:

 
μ=0.938±0.056. 
The fraction of coarse dust (0.05-0.01 mm) 
with an increase in the humus content from 0.5 
to 2.0% tends to decrease: 

 
R=0.999±0.007 
The alternation of annual crops in crop rotation 
with perennial grasses promoted the influx of 
plant residues in a larger quantity (31.1 q/ha) 
compared with permanent agrocenoses. 
The saturation of crop rotations with tilled 
crops by 25, 50, 75 and 100% and the 
strengthening of the anthropogenic impact on 
the soil in connection with this leads to a 
decrease in the limit of physical ripeness and 
lengthening the soil ripening period. 
The change in the macroaggregate composition 
from the content of organic matter can be 
judged by the coefficient of structurality (Ks). 
In connection with the increased anthropogenic 
impact on the soil cover in the process of land 
use, it is necessary to determine the resistance 
of the soil to some form of human intervention 
in soil formation. The stability of soil as a 
natural resource in agriculture is of great inte-
rest when planning agrotechnologies, develo-
ping environmental standards, forecasting the 
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- for particles of size 0.005-0.001 mm:

 
μ=0.938±0.056. 
The fraction of coarse dust (0.05-0.01 mm) 
with an increase in the humus content from 0.5 
to 2.0% tends to decrease: 

 
R=0.999±0.007 
The alternation of annual crops in crop rotation 
with perennial grasses promoted the influx of 
plant residues in a larger quantity (31.1 q/ha) 
compared with permanent agrocenoses. 
The saturation of crop rotations with tilled 
crops by 25, 50, 75 and 100% and the 
strengthening of the anthropogenic impact on 
the soil in connection with this leads to a 
decrease in the limit of physical ripeness and 
lengthening the soil ripening period. 
The change in the macroaggregate composition 
from the content of organic matter can be 
judged by the coefficient of structurality (Ks). 
In connection with the increased anthropogenic 
impact on the soil cover in the process of land 
use, it is necessary to determine the resistance 
of the soil to some form of human intervention 
in soil formation. The stability of soil as a 
natural resource in agriculture is of great inte-
rest when planning agrotechnologies, develo-
ping environmental standards, forecasting the 
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effects of degradation, improving soil 
valuation, conducting monitoring studies, and 
so on (French et al., 1979; Tansley, 1935). 
The stability of the structural organization of 
soils and, due to it, water, heat, gas and food 
regimes are determined in the general result of 
their physico-mechanical properties. This 
circumstance reflects the importance of 
studying the physicomechanical properties of 
soils, which are the basis for predicting the 
effects of various kinds of anthropogenic stress 
on the soil and soil cover.  
Such physical and mechanical characteristics of 
the soil as cohesion (s), angle of internal 
friction (φ), shear resistance (τ) have a decisive 
influence on the erosion resistance of the soil 
(Mirtskhulava, 1990). 
 
CONCLUSIONS  
 
It should be noted that with agricultural use, the 
soil is exposed to the most versatile (in terms of 
the number of disturbing factors) and intensive 
impacts, which affects the ecological situation 
of agricultural landscapes and ecosystems as a 
whole. 
Soil structuring under the influence of grasses 
is most effective in areas with sufficient rainfall 
and on irrigated land. 
An important task of modern agriculture is the 
development of areas of ecologization of agri-
cultural technologies that increase the stability 
of soil fertility and the productivity of 
agroecosystems. 
The results show that the annual intake of fresh 
plant residues into the soil in winter rye crops 
provides a significant increase in the swelling 
of the structure compared to potatoes and the 
crop rotation field. 
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Abstract 
 
The yeast species Pichia ohmeri has been described as far, as biocontrol agent. The present work deals with the 
complex characterization of a new yeast strain CMGB-ST19 isolated from the surface of jam roses (Rosa damascena) 
petals. The conventional taxonomy tests and the BiologMicroLog system allowed the identification of CMGB-ST19 as 
Pichia ohmeri. The results were confirmed using ITS-PCR, the strain being renamed as Pichia ohmeri CMGB-ST19. 
Various tests were performed for determination of its biotechnological properties. P. ohmeri CMGB-ST19 presented 
good lipolytic activity and hydrolysed tributyrin releasing the butyric acid with positive impact on human health. 
Moreover, the strain showed antimicrobial activity against 11 Candida and Saccharomyces strains in presence of low 
pH values. During the preliminary assays for bioethanol and biosurfactants synthesis, significant growth rates were 
recorded after 24 hours on molasses, respectively, after 72 hours on D-xylose when morphological changes were also 
observed related to cell stress. In conclusion, P. ohmeri CMGB-ST19 represents an interesting newly characterized 
yeast strain with high potential for a wide range of biotechnological applications.  
 
Key words: Pichia ohmeri, lipase, antimicrobial activity, molasses, D-xylose. 
 
INTRODUCTION  
 
Kodamaea ohmeri belongs to the Kodamaea 
genus (class Ascomycetae, Saccharomycetaeae 
family) which includes species isolated both 
from environment and entomopathogenic 
organisms. K. ohmeri is well integrated in the 
new Kodamaea genus which forms both hat-
shaped and spherical spores depending on the 
mating type. Subsequent, other Kodamaea 
species were described (K. anthophila, K. 
kakaduensis, K. laetipori, K. nitidulidarum, K. 
transpacifica) proving the necessity to form a 
different genus, derived from Yamadazyma 
which accommodate Pichia species that can 
form hat-shaped spores (Freitas et al., 2013; 
Kurtzman et al., 2011). Kodamaea ohmeri, 
formerly known as Pichia ohmeri, is isolated 
mostly from food industry being involved in 
fermentation of pickled products (Vivas et al., 
2016). This species was also reported to be 
found in sand, marine environment and part of 
the microbiota of different living animals 
(Chakrabarti et al., 2014). Although some 
strains of K. ohmeri are known as being 
responsible for different types of opportunistic 
infections there are many studies regarding its 

biotechnological potential (Al-Sweih, 2011; 
Distasi et al., 2015; Kanno et al., 2017). In 
2013, Kitcha et al reported good level of lipid 
production when K. ohmeri was grown on 
crude glycerol. K. ohmeri was also reported as 
presenting high degradation levels of patulin 
and recommended it for patulin detoxification 
of apple derived products. A new K. ohmeri 
strain isolated from fish gut had high phytase 
activity which can be used as supplement for 
animal and human nutrition to liberate the 
inorganic phosphate from phytic acid from 
grains, increasing thus their nutritional value 
(Hirimuthugoda et al., 2006; Li et al., 2007). 
Also, K. ohmeri is known as being able to 
convert glucose to D-arabitol. Zhu et al. (2010) 
reported a K. ohmeri strain isolated from 
honeybee hives and from osmotic natural 
environment able to produce high yields of D-
arabitol from glucose. 
The present study focuses on the preliminary 
identification of a new strain K. ohmeri strain 
(CMGB-ST19) isolated from jam roses (Rosa 
damascena) petals and on the investigation of 
its biotechnological potential. 
 




