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THE UNDERSTANDING OF GEOCHEMICAL PROCESS OF RESERVOIR RIPARIAN ZONE:
THE WAYTO WATER QUALITY

Tengfei Yan, postgraduate student, 2" year of education (632847311 @qg.com)
E. Kremenetska, Ph. D.(e.kremenetska@gmail.com)
Sumy National Agricultural University

Due to the influence of tourism, artificial activities and agricultural production, various non-point source
pollutants enter the riparian zone along with surface runoff. As an important ecological buffer zone and the last
barrier,the fixation, migration and feedback effects of plants, soil and microbial communities in the ecosystem
on all kinds of non-point source pollution will directly affect the water quality of the reservoir (Vidon,et al.2010).

As a crucial part of the riparian zone, soil is the central medium of biological activities, providing
material support for plants and regulates the availability of nutrients and water.In turn, vegetation cover, roots,
litters, organics and the associated biotic community affect soil porosity and other properties that affect soll
moisture, infiltration, groundwater storage and flow rate (Brevik E. C.,et al.2015).

Soil physical structure such as soil moisture content, density and porosity directly affect soil particle
viscosity, capillary adsorption capacity and bulk density, etc., which are considered as important indexes to
measure soil quality and soil productivity. Its chemical properties, such as soil pH value, organic matter, total
nitrogen, available nitrogen, total phosphorus, available phosphorus, total potassium, available potassium,
etc., directly affect soil fertility.

Further, through affecting the growth of surface vegetation, ultimately affect the play of the ecosystem
function of the riparian zone.

For example, degraded riparian areas tend to have higher soil volume density (NRCS, 2010), which
may decrease shortly after recovery as the effects of livestock trampling and heavy vehicles are eliminated.

After the exclusion of livestock and replanting, increased vegetation coverage, accumulation of organic
matter (such as leaves and twigs), and reduced bare land (Robertson & Rowling, 2000) lead to increased saoil
carbon content and improved soil structural stability (Bronick&Lal, 2005).

Therefore, studying on the physical and chemical properties of soil in the riparian zone can better
understand the process, structure and function of soil formation, and providing reference for the research on
the relationship between soil and plants, the spatial pattern of vegetation, soil erosion, land use change and
ecological process (GuoH. C., et al., 2007;Li Q. S., et al.2014;Yang W. B., et al.2015).

Due to the hydrologic rhythm of the riparian zone, the soil is in the repeated cycle of submergence and

exposure’ the aerobic and anaerobic bacteria community will also change with the soil exposure, and the

change of bacteria community will also react on the change of soil nutrient content.
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SOIL FERTILITY OF RESERVOIR RIPARIAN ZONE

Tengfei Yan, postgraduate student, 2" year of education (632847311 @qg.com)
E. Kremenetska, Ph. D.(e.kremenetska@gmail.com)
Sumy National Agricultural University

The influence of environmental factors at different spatial locations in the watershed on soil microbial
processes is an important topic to study the cushioning effect of riparian zone. In addition, soil physical and
chemical conditions and deposition processes regulate soil nutrient dynamics by affecting adsorption,
desorption and nutrient transport processes (Bing, et al. 2016; Fierer, et al. 2015; Fellows, et al. 2015).

Changes in soil nutrient levels are driven by soil physical and chemical properties, which are
themselves influenced by hydrology and human activities, including sediment size, pH, soil moisture, air
temperature and vegetation. With the water level fluctuation, organic matter content in the riparian zone shows
extremely strong spatial heterogeneity. On the one hand, organic matter in rivers accumulates with water flow,
and on the other hand, organic matter will be taken away with the decline of water level, which is mainly closely
related to the soil properties of the riparian zone (Ye, et al. 2019).

The function of the soil ecosystem is closely related to the turnover of soil organic matter (SOM), a
complex and interwoven series of biological processes that recycle biological residues (e.g. plant litter, dead
organisms, etc.) into inorganic molecules. Environmental and climatic factors influence decomposition rates,
soil biological activity, and ultimately soil circulation (Laio F., et al. 2001; Parton W. J., et al. 1987).

Soil water directly affects processes mediated by soil biotas (soil animals, bacteria, fungi, etc.) because
the optimal decomposition rate can only be achieved within a narrow saturation range (Bell C., et al. 2008; Ju
W., et al. 2006).

Due to the strong dependence of ecological processes on soil moisture, there is a linear and nonlinear
interaction and feedback between hydrological processes and soil ecosystem functions (CurielYuste J, et al.
2007;Misson L, et al. 2005), rainfall and temperature fluctuations are the main external forcing factors of the
climate-soil-vegetation system (Davidson EA, et al. 2006;Gu L, et al. 2004).

A second important external forcing factor on SOM and soil productivity is related to the quantity and
quality of vegetation litter inputs (Dent D., et al., 2006; Manzoni S., et al. 2008).

In particular, the C/N ratio (C/N) of added litters is a very sensitive parameter. The importance of newly
deposited litters to soil activity has been demonstrated in a number of recent studies measuring carbon dioxide
generation (Rasmussen C., et al. 2007;2008).

Crow et al. (2009) found that doubling litter input could accelerate soil respiration in an unpredictable
way. This unexpected increase is associated with an increase in nutrient availability in pore solutions, this
finding that has implications for long-term soil nutrient balance because it suggests that increased plant
productivity may deplete soil C reserves rather than promote carbon dioxide absorption.

Litter input rates and their temporal patterns vary with changes in soil utilization. Therefore, C and N
stocks, soil fertility, and DOM dynamics change in unpredictable ways (Batlle-Aguilar J., et al. 2011; Chantigny
M. H., 2003).
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THE EFFECT OF ASTRAGALUS CRUDE EXTRACT AND GLYCYRRHIZA CRUDE EXTRACT ON
THE ACTIVITY OF IMMUNE ENZYMES ON THE BROILERS CHICKENS

Qiao Yingying postgraduate student 2 year of study
Scientific adviser: PhD Kyselov O. B.
SNAU

With the expansion of Ukraineds world economi
the WTO, the problem of the quality of poultry products that Ukraine exports to Europe becomes particularly
relevant. This is due to the high standards set in the European Union for raw materials of animal origin and
their impact on human health.

Following the introduction of a end on the use of antibiotic growth stimulants in the European Union in
2006, the popularity of phytogenic drugs has grown rapidly. Gradually, new commercial offers of products on
the market of feed additives, while their direction of application is expanding. Phytogenic substances are use
in the feed in order to increase productivity by improving the properties of feed and stimulate the growth of
animals.

Today, the market for phytogenic feed additives (PFA) is 3% of total world feed and additives used.
Demand for PFA is also projected to increase by an average of 8-10% per year. The main reason for the
growth is the gradual decline in the use of antibiotics to replace them with phytogenic feed additives in most
countries, especially in Brazil, China and the United States.

Feed additives (phytogenic) include a wide range of herbal medicines, many of which have long been
used by humans as spices, condiments, food preservatives and medicines. These herb materials usually
contain a mixture of substances of different nature (eg, eugenol, cinnamaldehyde, carvacrol or astragalus),
which have specific smell. It is specific smell are among the most well-known properties of phytogenic
substances. On the other side, phytogenic substances are characterized by a wide range of biological activity,
making it possible to use them to improve the condition of the digestive tract, immune system and productivity.

Demand for meat without antibiotics around the world is growing every day, and therefore, many large
meat producers are declaring the stop of the use of antibiotics in their production. However, it is still impossible
to completely refuse them, so pig and poultry farms are moving to a healthy alternative. It was found,
concentrated doses of common herbs and spices, from cinnamon and cayenne pepper to turmeric and
astragalus, act in the same way on poultry as antibiotics, but without endangering human health.

Getting in to the body with food, even in small doses, phytogenics inhibit the development of
pathogenic microorganisms, reduce the risk of intestinal diseases, have anti-inflammatory effects on the
intestinal mucosa, increase immunity. Even more, it was found that phytogenic drugs have antimicrobial
properties, because biologically active compounds are able to penetrate the cell membranes of bacteria, which
leads to loss of cell contents and its death. The result, the competition for nutrients between the animal and its
intestinal microflora is reduced, and, consequently, the potential for absorption of nutrients is increased.

Correctly selected compositions based on plants in the feed additives also develop beneficial intestinal
microflora, stimulate the growth and development of young birds, increases the body's stress resistance. Unlike
feed antibiotics, phytobiotics, even with long-term use, do not cause bacterial resistance, do not stimulate the
occurrence of dysbacteriosis in animals and do not have a long period of excretion after discontinuation.

A number of traditional medicinal plants are used by manufacturers to create feed additives. The
poultry farming of the the Republic of China is one of the largest producers of chicken. Today, China is actively
using astragalus extract and glycyrrhizin extract. These feed additive are one of the main components of
traditional Chinese medicine. However, in today's world, astragalus polysaccharide is a new type of feed
additive that can replace the use of antibiotics in poultry. Understanding the situation in poultry with the quality
of meat, the use of this feed additive (drug) can significantly affect both this indicator and the price of poultry
meat.

Astragalus extract and glycyrrhizin have proven themselves well as a additive to reduce pathogenic
load and stabilize intestinal health. Only a healthy digestive tract is able to develop properly and ensure efficient
absorption of nutrients. Scientists have also proven that the use of this additive has a positive effect on
increasing the length of the villi, and, consequently, increase the ability to absorb nutrients.

The use of these additives not only provides better profitability and higher quality of animal products,
but also coincides with the trend of safe food production. Accordingly, feed additives of natural herb origin have
the potential to ensure a promising future in animal husbandry.

Accordingly, the research of the possibility of use feed additives in crude astragalus extract and
glycyrrhiza for broiler chickens is consequential.
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DIAGNOSIS AND TREATMENT OF COWS WITH POSTPARTUM PATHOLOGY

Mupawaenda Philip,s t u d . 1st year of master's degree in
Scientific adviser:PHD. O.M. Chekan
Sumy NAU

It is possible to successfully fight infertility and ensure its prevention only by finding out the reasons
that caused it and applying, depending on the specific conditions, a set of organizational, zootechnical,
veterinary and agronomic measures. This is the creation of conditions for animals that would correspond to
their biological characteristics; increasing the body's resistance to disease through the use of genetic selection;
growing healthy young and more.

It has been established that the causes of various forms of infertility are quite diverse and are related
to the error of feeding, keeping, violation of the regime of animal exploitation, organization and conduct of
insemination.

To achieve our goal in 2020, research was conducted to determine the level of reproduction of a herd
of cattle in LLC "Kosivshchynske" Sumy district of Sumy region.

The material for the study were cows of black-spotted breed, aged 3 to 10 years.

All these animals were formed into two experimental (5 goals) and one control (5 goals) group.

Animals of the first experimental group received rectal massage of the uterus for 5 consecutive days,
intramuscularly in the area of cereals was injected with 10% suspension of tissue preparation of antiseptic
stimulant Dorogov second fraction (0.5 ml) on multivitamin drug "Urzovit" (4.5 ml) per head three times with an
interval of 72 hours.

Cows of the second experimental group received rectal massage of the uterus for 5 consecutive days
and complex administration of estrofan in a dose of 2 ml intramuscularly, once and trivitamin in a dose of 5 ml
intramuscularly, once in the neck.

Rectal ovarian massage was performed in animals of all experimental groups, once a day for 5
minutes, five days in a row.

Table 1 shows that the best prophylactic effect was obtained in animals of the second experimental
group, complex administration of estrofan at a dose of 2 ml intramuscularly, once and trivitamin at a dose of 5
ml intramuscularly, once in the neck.

Animals of this group came to the hunt on average 4 days after treatment. The rate of fertilization was
100% of the first insemination, and cases of pathological and inflammatory processes of the reproductive
system were not observed.

It should be noted that in cows of the first experimental group, where 10% suspension of tissue
preparation of antiseptic stimulant Dorogov of the second fraction (0.5 ml) on multivitamin preparation "Urzovit"
(4.5 ml) per head was used intramuscularly in the area of groats three times with an interval of 72 hours, the
animals showed a sexual cycle on average 6 days after treatment, the percentage of fertilization after the first
insemination was 80%, the total number of fertilized animals was 100%, cases of pathological and
inflammatory processes of the reproductive system were not observed.

Table 1. Prevention of postpartum complications in cows

Manifested the sexual| The average Fertilized after
. age insemination Total fertilized |Complicationnu
Groups of animals | cycle after treatment term of arrival in o o
num./% the hunt (days) L 2 num./% m./%
) num./% | num./%

Experi- 1-tn=5 5/100 6 4/80 1/20 5/100 0/0
mental 2-d, n=5 5/100 4 5/100 0/0 5/100 0/0
Control, n=5 3/60 10 2/40 1/20 2/40 2/40

n i number of animals in groups.

The worst result was obtained in the control group. Only 60% of animals showed a sexual cycle on
average 10 days after uterine massage, the percentage of fertilization after the first insemination was 40%, the
total number of fertilized animals was 40%, and the percentage of pathological and inflammatory processes of
sexual after treatment reached 40%.

Anaphrodisia of cows was registered in 50% of animals of Kosivshchynska Agrofirm LLC, Sumy
district, Sumy region. The main causes of sexual dysfunction in cows are persistent corpus luteum of the
ovaries (2.7%, - 3.2%). The use of rectal massage of the uterus for 5 consecutive days and estrofan in a dose
of 2 ml intramuscularly, once and trivitamin in a dose of 5 ml intramuscularly, once in the neck, in the prevention
of postpartum complications, is more effective than other schemes.

Given the etiology and development of postpartum complications, for their prevention it is necessary
to provide full feeding, regular active exercise, qualified veterinary care and timely diagnosis and effective
treatment of ovarian pathological processes in cows. days in a row, estrofan in a dose of 2 ml intramuscularly,
once and trivitamin in a dose of 5 ml intramuscularly, once in the neck, can be recommended to veterinarians
for more effective treatment of this disease.
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SCIENTIFIC RESEARCH ON SURFACE PROTEINS OF STREPTOCOCCUS SUIS TYPE 2

Mingcheng Liu, postgraduate student
Scientific consultant: Professor O. . iiasianenko
Sumy National Agrarian University

Streptococcus suis is an important zoonotic pathogen, which can be divided into 33 serotypes
according to capsular polysaccharides, among which Streptococcus suis type 2 is the most widely distributed
and the most harmful. Infected with Streptococcus suis, diseased pigs usually develop symptoms such as
meningitis, arthritis, endocarditis, and septicemia. Great progress has been made in the research on the
pathogenesis of S.suis 2. Dozens of virulence-related factors have been reported, including capsular
polysaccharide (CPS), adhesin (adhesin), lysozyme release protein (MRP), hemolysin (SLY), extracellular
factor (EF) and so on. These virulence factors are mainly involved in adhesion, anti-phagocytosis, invasion
and activation of inflammatory pathways [1, P. 360]. However, these traditional virulence factors can not fully
explain its pathogenic mechanism, and some surface proteins of Streptococcus suis also play an important
role in the pathogenic process. In this paper, the function and research progress of several important surface
proteins of Streptococcus type 2 were reviewed.

Factor H is a soluble complement regulatory protein that can protect host cells from complement-
mediated damage.H factor binding protein (Fhb) is a surface protein of Streptococcus suis found in piglet
infection model. It has obvious virulence to Streptococcus suis type 2 [2, P. 2402]. Kong proved the effect of
Fhb on Streptococcus suis crossing the human blood-brain barrier through allele exchange mutation,
complementarity and specific antibody blocking. Kong et al also found that Gb3, the receptor of FHB, is
involved in this process and affects the activation of myosin light chain 2 in hCMEC/D3 cells induced by
Streptococcus suis infection through Rho/ROCK signal pathway [3, P. 1290]. In addition, FHb plays an
important role in complement-mediated immunity by interacting with HfH.

SntA

SntA of S.suis was identified as a heme binding protein anchored by cell wall.It contributes to virulence
in pigs.The C3 deposition and membrane attack complex (MAC) formation on the surface of sntA-deleted
mutant strain gsntA are demonstrated to be significantly higher than the parental strain SC-19 and the
complementary strain CgsntA. The experiment of infected mice showed that the abilities of anti-phagocytosis,
survival in blood, and in vivo colonization of gsntA are obviously reduced [4, P. 106]. SntA can interact with
C1lq and inhibit hemolytic activity via the classical pathway. Complement activation assays reveal that SntA
can also directly activate classical and lectin pathways, resulting in complement consumption. These two
complement evasion strategies may be crucial for the pathogenesis of this zoonotic pathogen.

Sao

The Sao protein is a 110 kDa protein that anchors to the bacterial surface by its C-terminus. Sao
protein is anchored on the bacterial cell wall by LPVTG motif and is widely distributed in various serotypes of
Streptococcus suis [5, P.305]. Sao exists in most S. suis serotypes and has the typical characteristics of gram-
positive membrane-anchoring proteins such as muramidase-released protein (MRP) and LPXTG membrane-
anchoring structures. Sao protein has three allelic variants:Sao-L, Sao-M, and Sao-S which have different
lengths. Sao-M is the most prevalent, accounting for about 80% of cases. SAO protein is a highly
immunoreactive protein that can be used as a marker for Streptococcus suis infection [6, P. 80].

ELISA detection based on Sao-M has reportedly been used to successfully monitor S. suis infection
[6, P. 80]. Roy et al. assumed that it could invade and adhere to epithelial cells as a first step in colonizing
pathogenic hosts, but experimental results using whole blood showed that Sao was not an antiphagocytic
factor [7, P. 31]. Recombinant SAO protein can induce humoral reactions in pigs and mice, reduce clinical
symptoms, slow the spread of pathogens, reduce mortality,and produce cross-serotypes[8, P. 516].

HP0197

Study indicated that HP0197 presented in all tested clinical SS2 isolates and was identified as a
surface protective antigen which could confer significant protection against challenge with lethal dose of SS2
in mice and pigs [9, P. 5209]. Mice and piglets immunized with recombinant HP0197 protein can resist the
challenge with a lethal dose of SS2. High titer anti-HP0197 serum also can provide effcient passive immunity.
Therefore, this protein can be used as a candidate for SS2 subunit vaccine HP0197 can interact with the host
cell surface glucosaminoglycans (GAGs), and the binding site is an 18 kDa domain in the N-terminal. HP0197
is also involved in HP0197-heparin-mediated HEp-2 cell adhesion [10, P. 2834]. HP0197 regulates the
phosphorylation level of Ser-46 in Hpr protein of SS2. Since hpr is a cofactor of CcpA, phosphorylated hpr can
facilitate the binding of CcpA with metabolite-responsive elements (cre) to determine the expression of
downstream genes and to regulate bacterial virulence [11, P. 956].

In addition, HP0197 is associated with energy metabolism, helping SS2 obtaining glucose from the
environment. The deletion of hp0197 decreased the virulence of SS2 in mice and piglets.

Fhb, Sao, SntA and HPO0179 participate in the attack of pathogens on the host through different
pathways. The study of these surface proteins enriches the pathogenic mechanism of pathogens and provides
a good theoretical support for effective disease control.
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