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Clean, accessible water for all is an essential part of the world
we want to live in and there is sufficient fresh water on the planet to
achieve this. Due to Report of the Secretary-General, Special edition:
progress towards the Sustainable Development Goals, 2019 session
[1], despite progress, billions of people still lack safe water, sanitation
and handwashing facilities. Data suggests that achieving universal
access to even basic sanitation service by 2030 would require
doubling the current annual rate of progress.

One of the key factors in the development and functioning of
aquatic ecosystems is the development of autotrophic components of
the trophic chain, the basis of which is phytoplankton. It directly
affects the formation of water quality, the trophic status of the water
body and determines the ecological status of the aquatic ecosystem as
a whole [2]. The content of phosphorus is one of the primary
determinants of the productivity of ponds and streams. An increase of
its content in the water basins contributes to increasing of
phytoplankton biomass, and phosphate hypertrophy of reservoirs
promote the increasing production of growth factors, resulting in
abundant growth of algae [3].

Since the quantity of the phosphorus is associated with the life
of planktonic organisms, their influence on the content and dynamics
in natural waters is obvious. However, it is not clear enough
understandable which of its part is available for biological aquatic
organisms intake, which is largely determined by associated
environmental factors, the main among which, is often anthropogenic
influence [4].

Flowering and unpleasant odor, has been observed on Ternopil
pond for more than § years. The reason for this phenomenon is that
the last time the reservoir was cleaned in 1976-1981, There are several
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reasons for flowering. A significant cause of the flowering of water is
the flushing and ingress of high phosphorus substances from the upper
reaches of the River Seret. These are usually our products of life,
synthetic detergents. As a result, of these and several other factors, the
number of algae in the reservoir has increased, which causes the
flowering process. These algae emit up to 900 toxic substances, 60-70
of which are very aggressive, because they have possibility to cancer.

The aim of this work was to study seasonal changes in the
content of phosphorus with the view to the development of
phytoplankton in the water of river Seret in areas with different levels
of anthropogenic load.

The studies were conducted during the growing season (spring,
summer, autumn) in different parts of river Seret, Ternopil region,
Ukraine.

To identify the content of phosphate in water of river Seret, the
monitoring data were analyzed in such sampling points: "agricultural
area" - characterized by active farming and animal husbandry;
"urbanized area" - part of the river, which flows within the city limits
of Ternopil; "recreation area" - the territory of the reserve. The
placement of these areas is the order of the river flow from north to
south at a distance of about 60-80 km from one another.

Determination of the phosphate content was performed
according to procedure, based on the interaction of the orthophosphate
with ammonium molybdate in acidic medium in the presence of
antimonate potassium with formation of heteropoly acid, which forms
the "molybdenum blue" during reduction. Ascorbic acid was used as
the reducing agent. Sampling of phytoplankton, its fixation,
concentration, cameral processing, calculation of abundance and
biomass was carried out by well-known hydrobiological methods.
Analysis of the impact of hydrobionts on fluctuation of the
phosphorus level in water was carried out for three types of algae:
diatoms, green and blue-green.

Agricultural area. In algal flora reservoir within agricultural
area, leading position in terms of species and intra-species diversity of
algae takes Bacillariophyta (51% of the total number of studied
species). Representatives of Chlorophyta make 40%, which appears
subdominant, and Cyanophyta form only 9% of the total number of
species and intra-specific taxonomic units.
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Analysis of the dynamics of phytoplankton throughout the
growing season showed that Bacillariophyta was determined by the
total quantities of biomass (up to 63% of the total algal biomass) in all
phytoplankton. In most cases they were dominant or subdominant in
association of microalgae in conjunction with other departments
(green and blue-green).

Seasonal dynamics of phosphorus in the water depends on
hydrometeorological conditions and the level of development of
aquatic organisms. In this case, the minimum concentration in the
water of the river Seret above the Ternopil reservoir was characterized
by the summer, and the maximum — by autumn period (respectively
0.007 and 0.06 mg P/dm?3).

Urbanized area. In a sample of water from the reservoir the
dominant were representatives of Chlorophyta with content of
intraspecific taxonomic units - 52% of the total number of the studied
taxonomic units.

Total biomass values (up to 67% of the total algae biomass),
total phytoplankton as well as on agricultural areas was determined by
Bacillariophyta.

Seasonal dynamics of phosphorus in the water of Ternopil
reservoir has a few differences from the previous area.

Recreational area. On the area of river Seret below the Ternopil
reservoir, as well as in the reservoir, the basis of phytoplankton was
formed by the abundance of Chlorophyta with content of intraspecific
taxonomic units, 48% of the total studied taxonomic units. Not less
indicators showed Bacillariophyta, occupying 46% of the species
found.

The total value of the biomass (up to 58% of the total algal
biomass) in all phytoplankton as well as in previous areas was
determined by Bacillariophyta.

Seasonal dynamics of phosphorus in the water reservoir of
Ternopil is similar to the previous two territories, but since July tends
to increase, reaching a maximum concentration in October - 0.31 mg
P/dm?.

Thus, phosphorus is associated with the development and
functioning of abundance of algae in the river Seret on all areas
regardless the level of anthropogenic load. Seasonal changes in water
content of the phosphorus depend on the intensity of phytoplankton
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growth, as revealed elevated levels of phosphorus in the spring and,
mainly, in the autumn, when both the number and biomass algae are
characterized by minimum values.

During the study period green algae dominated by the number
of species and intraspecific taxonomic units, averaging 46%, and on
the biomass — diatoms with a share of presence — 62%.

It was found that in all studied areas the number of algae and
phosphorus concentration were in inverse relationship. A direct
relationship was established between biomass and phosphorus
concentration only in the Ternopil reservoir, and in other cases -
inverse.

The main factors that determine the mode of phosphorus
compounds in different areas of river Seret are anthropogenic load
(farm, municipal and industrial effluents) and meteorological
conditions that regulate inter-reservoir biochemical and chemical
processes. High background levels of phosphates in the water below
the Ternopil reservoir (0.073 - 0.31 mg/dm?®) and a sharp increase in
the concentration of phosphorus in the end of the growing season
reflect the strong anthropogenic pressure from overlying cities
(Ternopil, Chortkiv) and increase the scope of recreation on the water
object. So, as an area above the Ternopil reservoir does not have
antropogenic pressures, and farm runoff is characterized by minimum
values, hydroecosystem most effectively regulate the content of
phosphorus in the water by phytoplankton, unlike recreational area,
where phytoplankton cannot process all the phosphorus.
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Hudposi nadopatopii abo nuppoBi BUMIpIOBaIbHI KOMILICKCH
(IBK) € iHHOBaI[itHUM LIKUTEHUM TEXHIYHUM 3aC000M, SIKUH 3MiHIOE
METOJOJIOTII0  HAaBYAHHA Y4YHIB NPUPOTHHYMM  THCHUILTIHAM.
CydvacHuil yKpalHCBKHH PHHOK MIKIJIBHOTO OOJaJIHAHHS MPOIOHYE
LIBK Toprisensanx mapok Vernier, DISLAB, Einstein ta iH. 3HauHa
KUTBKICTh  3aKJadiB CepelHBOI OCBITH, 30Kpema YepHiriBchbKoi
o0JacTi, BKe OCHaIeHI TakuM oOnmagHaHHsA. ToX MalOyTHII BUMTENH
MoBHHEH OyTH KOMIETEHTHMM Yy BHOOpPI Ta MOXKIUBOCTSIX
3aCTOCYBaHHS IU(PPOBUX JIA0OPATOpii JUIs OpraHizailii OCBITHHOTO
Mpoliecy B Cy4acHii mkoui [2].

Hudposi BuMiproBaIbHI KOMIDIEKCH 3JICKHO BiJl BAPOOHUKA Ta
Moau(ikallii JeIo BiIPI3HAIOTHCS, aje CKIAJaloThCi 3 TPhOX
OCHOBHUX KOMIIOHEHTIB: €IEKTPOHHI JaTYNKH Ta ceHcopH (y KOMMaHil
Vernier ix nHamiuyerbcsa moHazn 50), peecTpaTrop NaHUX, MPOTPaMHE
3a0e3neyeHHs. Peectparop MaHuUX 3aJeKHO Big OyIOBH MOXKE
BiI0OpakaTH MOKa3HUKHU JIATUMKIB a00 Mepe/laBaTH X Ha KOMIT I0Tep.
[Tporpamue 3a0e3medeHHs HO3BOJSIE HE JIMIIE OTPHMYBATH 3HAUCHHS
MOKAa3HHWKIB JaTYMKIB B peajlbHOMY daci, a 1 poOuTH pgaHi
MaKCUMaJIbHO iH)OPMATUBHUMH, HAaNIpUKIa OymyBaTu rpadiku i T.1.

Hudpori  mabopartopii € OCHOBOIO STEM-ocBitH,
MDKIIPEIMETHOIO 3B’S3KOBOIO JIAHKOIO BCiX MPHPOAHUYNX JHCIUILTIH
[3]. Hanpukmnan, ceHcop BOJNOTOCTI MOXKe OyTH 3aCTOCOBaHHUN IpH
MOSICHEHHI SBUIA BOJOTOCTI TMOBiTps. Takok 3 HOro J0IIOMOTOIO
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