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Abstract: This study investigates the algal flora of
seven forest springs in Basgal settlement of Ismayilli
district (southern Greater Caucasus), emphasizing
their ecological structure and bioindicator potential.
Seasonal sampling was conducted during 2024 (May,
July, September) in both planktonic and benthic
habitats. Water temperature, pH, electrical conductivity
and total dissolved solids were measured in situ, and
algal samples were analyzed using light and electron
microscopy. Taxonomic identification followed standard
phycological keys and was verified via AlgaeBase.
Water quality and organic pollution were evaluated
using the Palmer Pollution Index and saprobity analysis.
The mean temperature of the springs ranged from 7°C
to 12°C, with pH values between 7.6 and 8.5, electrical
conductivity from 162 to 322 uS/cm, and total dissolved
solids from 105 to 209 mg/L, indicating neutral to slightly
alkaline and moderately mineralized waters. A total
of 25 taxa belonging to five divisions were identified:
Charophyta, Chlorophyta, Cyanobacteria, Euglenophyta
and Heterokontophyta. Palmer Index values (10-22) and
saprobic assessments confirmed mostly oligosaprobic
to PB-mesosaprobic conditions. The results show that
algal diversity and distribution in Basgal forest springs
are closely linked to hydrological regime and forest
vegetation, reflecting high ecological stability. These
findings highlight the importance of algal monitoring
for assessing and conserving freshwater ecosystems in
mountainous forests of Azerbaijan.

Keywords: diversity, electrical conductivity, freshwater
algae, Palmer pollution index, physicochemical
parameters, total dissolved solids

INTRODUCTION

The study of algal communities in forest springs is
particularly important for understanding the ecological
integrity of these habitats. Algae respond rapidly to

changes in environmental factors such as light regime,
water chemistry, and hydrological conditions, and they
are considered reliable bioindicators of ecosystem
health [Round, 1984; Dubey et al., 2022; Naselli-
Flores, Padisak, 2023]. Algae represent one of the
most ecologically diverse groups of photo autotrophs
in freshwater environments [Graham et al., 2009].
In forested areas, leaf litter decomposition, shading,
and the breakdown of organic matter significantly
influence the structure and species composition
of algal communities [Sanchez et al., 2013]. The
interaction between terrestrial and aquatic components
contributes to the overall biodiversity and functionality
of forest ecosystems [Akar, Sahin, 2014; Barinova,
Kukhaleishvili, 2017].

Basgal settlement is located on the southern slopes
of the Greater Caucasus mountains and is distinguished
by its unique nature. The area is ecologically significant
due to its rich diversity of flora and fauna as well as
the presence of clean freshwater sources [Museyibov,
1998]. This forest ecosystem mainly consists of mixed
forests dominated by hornbeam (Carpinus betulus),
chestnut-leaved oak (Quercus castaneifolia) and
Caucasian oak (Quercus macranthera). The shading
effect of tree species such as oak and hornbeam regulates
both water temperature and illumination regime, which
are directly linked to the structural organization of
algal communities. These forests play a crucial role
in regulating the hydrological cycle, preventing soil
erosion, and maintaining the local microclimate,
thereby contributing significantly to ecosystem stability,
biodiversity conservation, and the sustainability of
surrounding human settlements. Springs have both
ecological and socio-economic importance. In addition
to serving as sources of drinking water for local
communities, they also provide habitats for rare aquatic
biotopes. These biotopes create favorable conditions for
the development of various algal groups, particularly
diatoms [Wehr et al., 2015]. Diatoms are recognized
as key bioindicators of ecosystem health, and the
investigation of their species composition is essential
for water quality monitoring [Glevitzky et al., 2025;
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Mukhtarova, Muradova, 2021; Nobre et al., 2025;
Taurozzi et al., 2024]. In recent decades, climate change,
anthropogenic pressures, and intensive tourism activities
have imposed additional stress on the region’s aquatic
ecosystems [Glibert, 2020; Cottingham et al., 2021;
Bellino, Baldantoni, 2023]. Therefore, studying the
biodiversity of Basgal’s forest-spring ecosystems is of
both theoretical and practical significance.

Phycological investigations indicate that diatoms
(Heterokontophyta), green algae (Chlorophyta), and
cyanobacteria (Cyanoprokaryota) are the most frequently
encountered taxa in springs [Aysel, 2005; Jafarova,
Mukhtarova, 2018]. The limited light availability and
stable water temperature characteristic of forest-enclosed
springs promote the dominance of diatoms [Butterwick
et al., 2005; Sanchez et al., 2013].

Consequently, the vegetation cover, soil properties,
and climatic conditions of Basgal forest exert a
direct influence on the ecological state of its springs
and the composition of their algal communities. A
comprehensive study of these interrelationships holds
substantial scientific and practical value for regional
bioindication and water quality monitoring. Primary
objective of this research is to conduct a detailed
analysis of the algal flora of forest springs in Basgal,
to determine their taxonomic structure and ecological
group distribution, and to explore their ecological
interactions with surrounding forest ecosystems. This
approach provides a deeper understanding of the role
of algae in maintaining ecological balance within the
mountain-forest ecosystems of the Greater Caucasus.

MATERIALS AND METHODS
Algal samples were collected during May, July and
September of 2024. Both planktonic and benthic
(periphytic) forms were recorded at each sampling
station. The samples were placed in sterile glass flasks,
tightly sealed, and preserved with a 4% formalin solution
[APHA, 2005]. Each sample was individually labeled,
and the GPS coordinates of the collection sites were
accurately recorded. Water temperature was measured
in situ using a mercury thermometer, while pH values
were determined with a portable pH meter (ATO-PH-02,
Germany). The geographic locations of the sampling
sites are shown in the corresponding map (Fig. 1). The
map was produced in ArcGIS 10.8.2 (Esri) using the
geographic coordinates of the study sites.

Samples of diatoms were examined using scanning
electron microscopy (SEM, JSM-35SEM, JEOL, Japan),
blue-green and green algae by using optical microscope
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Figure 1. The map of the studied water bodies in
Basgal settlement of Ismayilli district.

(Nikon E 100 Japan). Euglenophyta taxa were identified
using the identification guide by K. Wotowski and F.
Hindak [2005]. Prior to microscopic examination, all
materials underwent standard cleaning and mounting
procedures [Mukhtarova, Muradova, 2021]. Taxonomic
identification was carried out in accordance with modern
systematic principles, and species names were verified
using the AlgaeBase database [Fourtanier, Kociolek,
2009; Guiry, Guiry, 2022].

During the study, key physicochemical parameters of
water, including temperature, pH, electrical conductivity,
and turbidity were measured, and mineralization levels
were determined at certain stations. These indicators
were used as the basic framework for evaluating the
ecological status of the aquatic habitats [Muniz, 1990].

To determine the trophic state and pollution degree
of the water bodies, bioindicator-based assessment
methods were applied. The Palmer Pollution Index
(PPI) was calculated to identify algal species tolerant
to organic pollution, and the results were analyzed for
each sampling station [Zahradkova, Soldan, 2008]. In
addition, saprobic indicators were used to assess the
biological quality of the waters. The integration of these
two approaches made it possible to identify sites most
affected by anthropogenic influence [Dubey et al., 2022].

For each sampling station, at least three parallel
analyses were conducted to determine both qualitative
and quantitative characteristics of the algal composition
(Fig. 2). Microscopic observations were performed under
40x magnification, and species richness was evaluated
following the methodological approach proposed by
Round [1953].
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Figure 2. General view of water basins in the forest area. A, B. Basgal river (lower and upper part),
C. Pir spring, D. Siyo spring, E. SuBashi, F. Tandiraki spring.

This methodological framework plays an important
role in assessing the functional stability of forest
ecosystems. The use of spring and stream ecosystems
as bioindicators provides valuable insights into nutrient
cycling intensity, organic matter decomposition
processes, and the degree of anthropogenic impact
on natural environments [Naselli-Flores, Padisak,
2023]. Moreover, silica utilization patterns in diatom
frustule morphology reflect evolutionary adaptation
to environmental gradients [Zoe, Benjamin, 2010].
Consequently, this approach establishes a reliable
scientific basis for the long-term monitoring and
evaluation of ecological stability within freshwater
ecosystems.

RESULTS AND DISCUSSION
Hydro chemical results. During the investigation of the
continental water bodies in Basgal settlement, the main
physicochemical parameters were analyzed seasonally
across different hydrological stations. Parameters
such as temperature, pH, electrical conductivity (EC),
and total dissolved solids (TDS) were considered key
indicators for assessing the hydro-ecological condition
of the aquatic ecosystems and understanding the factors
influencing the development of microphytic benthos.
The obtained data were systematizedand statistically
processed to determine seasonal means (Tab. 1).

These data clearly illustrate the dynamics of seasonal
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ecological changes in the continental waters of Basgal
and provide a reliable scientific basis for evaluating
water quality in forest ecosystems.

The physicochemical characteristics of the spring
waters, particularly pH, electrical conductivity (EC),
and hardness (associated with the concentration of Ca?"
and Mg?* ions) showed noticeable seasonal variability.
These fluctuations are mainly attributed to differences
in hydrological regime, climatic conditions, lithological
composition, vegetation types, and anthropogenic
factors. The pH values of the spring waters generally
remained within a neutral range (7.2—-8.7), exhibiting
minor seasonal oscillations. During the spring,
increased precipitation and snowmelt contributed to a
slight decrease in pH values. EC in the spring waters
is determined by the total concentration of dissolved
ions — primarily Na*, K*, Ca*, Mg*", Cl, SO+, and
HCOs™. In spring, enhanced precipitation and surface
runoff lead to the dilution of ions, resulting in lower
EC values. In summer, intensified evaporation and a
decrease in water level increase the concentration of
dissolved ions, whereas in autumn, the infiltration of
mineral-rich groundwater stabilizes EC at a moderate
level. Waterhardness is mainly associated with the
concentrations of calcium (Ca?") and magnesium
(Mg?") ions. In areas rich in limestone, dolomite, and
other carbonate rocks, spring waters tend to exhibit
higher hardness levels. During spring, the increased
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Table 1. Seasonal variation and mean values of physicochemical parameters in Basgal settlement.

1 spring summer autumn mean values
T pH BC TDS L pH EC TDS . pH EC TDS . pH EC TDS
2 () ) (9] (W)
Basgalriver 10 7.4 281 180 21 7.8 260 169 6 76 289 188 12 7.6 277 179
Shykshireki 10 7.6 326 212 16 7.9 318 2067 2 7.7 321 209 93 7.7 322 209
Siyo 57 74 213 199 15 7.7 201 193 2 76 207 198 76 7.6 207 197
Mijjon 85 7 203 132 13 74 200 130 4 72 205 133 85 7.7 203 132
Tandireki 7 82 164 107 15 84 161 105 5 82 167 109 9 83 164 107
Pir 6 84 163 106 12 87 159 103 3 85 165 107 7 85 162 105
SuBashi 8 83 167 109 17 8.6 161 105 6 85 170 111 103 85 166 108

Note: 1— Freshwater bodies, 2— Physicochemical
dissolved solids.

water volume leads to ion dilution and reduced hardness,
while in summer, enhanced evaporation raises ion
concentration, resulting in maximum hardness values.
In autumn, the percolation of water through soil and
decomposing plant litter enriches the water with
additional minerals, maintaining hardness at an optimal
level and influencing the chemical composition of
nearby water bodies (Fig. 3).

Overall observationsindicatethatthe physicochemical
parameters of spring waters vary depending on seasonal
and ecological processes. The dynamics of parameters
such as pH, EC, and hardness are crucial for assessing
hydro chemical stability, determining optimal habitat
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parameters, EC— electrical conductivity, TDS — total

conditions for bioindicator species, and ensuring the
continuous monitoring of water quality.

Taxonomic studies. The algal flora identified from the
studied continental water bodies consisted of 25 taxa
belonging to the following divisions: Charophyta (6),
Chlorophyta (5), Cyanobacteria (5), Euglenophyta (2),
and Heterokontophyta (7). The proportional composition
of the algal community was as follows: Charophyta —
approximately 24%, Chlorophyta — 20%, Cyanobacteria
— 20, Euglenophyta — 8%, and Heterokontophyta — 28%.
The floristic list of the recorded algal taxa is presented in
Table 2, while the microphotographs of selected taxa are
shown in the main text (Fig. 4).

Mean Temperature (°C)
e Mean pH
—a— Mean EC (uS/cm)
Mean TDS (mg/L)

4
Stations

Figure 3. Mean physicochemical parameters (temperature, pH, EC, TDS) measured
across the studied stations in Ismayilli district.
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Figure 4. 1. Anabaena sp.Bory ex Bornet & Flahault, 2. Cladophora glomerata (Linnaeus) Kiitzing, 3.
Navicula radiosa Kiitzing, 4. Euglena viridis O.F. Miiller) Ehrenberg. Bar: 10 pm

Bioindicator assessment and ecological status. The
dominance of Heterokontophyta, particularly species
such as Achnanthidium minutissimum (Kiitzing)
Czarnecki, Navicula radiosa Kiitzing, and Nitzschia
palea (Kiitzing) W. Smith indicate B-mesosaprobic to
a-mesosaprobic conditions, corresponding to moderate
organic load and stable trophic status. Conversely,
springs such as Pir and Siyo were characterized by
high-quality, oligotrophic (low-nutrient) waters, while
Basgal streams exhibited moderate saprobic indicators
and higher abundance of Heterokontophyta species.

Certain taxa, particularly representatives of
Cyanobacteria, Euglenophyta, and Chlorophytascored
high in the PPI, indicating their tolerance to organic
contamination. In some sampling sites, the PPI
exceeded 20, signifying moderate organic pollution,
most likely associated with agricultural runoff and
domestic wastewater influence (Tab. 2).

These results confirm that phytoplankton
communities serve not only as indicators of species
diversity but also as reliable bioindicators of water
quality and pollution level. PPI was applied in the
assessment (Palmer, 1969). This method evaluates the

tolerance of algal genera- mainly Chlorophyta and
Cyanobacteria to organic matter, expressed in scores:
values >20 indicate moderate to heavy pollution, 15-19
indicate potential risk, and <10 represent clean water
conditions.

Field observations from forest springs and streams
underscore the importance of these algal communities
as indicators of forest ecosystem health. Processes such
as leaf decomposition, organic matter accumulation,
and canopy shading directly influence the structure and
abundance of phytoplankton. Hence, phytoplankton
proves to be a highly sensitive component reflecting
the biological balance within forest aquatic ecosystems.
From an ecological standpoint, these results also
allow for comparisons between areas with minimal
anthropogenic disturbance and those under higher
human impact. Such analyses are of strategic significance
for forest ecosystem conservation, sustainable water
management, and ecological risk mitigation.

Habitat Form. The algal species recorded in the
continental waters of Basgal represent a wide range of
ecological forms. The diatom algae primarily developed
in benthic and periphytic forms. Genera such as Navicula

Table 2. Palmer Pollution Index for selected water sources.

Ne Water source Total score Assessment

1 Basgal river 24 Moderately polluted
2 Shykshireki 16 Low pollution

3 Siyo 22 Moderately polluted
4 Mijjon 14 Clean (minor risk)

5 Tandireki 10 Clean

6 Pir 21 Moderately polluted
7 SuBashi 10 Clean
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Table 3. List of algal species identified in the sampled water bodies.

Division Species Sampled water bodies
1 234567
Anabaena sp.Bory ex Bornet & Flahault + + + +
Nostoc commune Vaucher ex Bornet&Flahault + + +
CYANOPROKARYOTA  Spirulina turpinex Gomont + + + +
Oscillatoria limosa C.Agardh ex Gomont + + +
Leptolyngbya aeruginea (Kiitzing ex Hansgirg) Komarek +
Cladophora glomerata (Linnaeus) Kiitzing + + +  +
Cladophora pulvinata (K.1.Meyer) K.I.Meyer + +  +
CHLOROPHYTA Ulothrix Kiitzing + +
Oedogonium Link ex Hirn + +
Chlorella vulgaris Beijerinck +
Chara vulgaris Linnaeus + + +
Chara contraria A.Braun ex Kiitzing + +
Nitella flexilis (Linnaeus) C.Agardh +
CHAROPHYTA Nitella opaca (C.Agardh ex Bruzelius) C.Agardh + +
Tolypella nidifica (O.F .Miiller) A.Braun + +
Spirogyra Link + + + +
Navicula radiosa Kiitzing + + +
Pinnularia viridis (Nitzsch) Ehrenber + +
Achnanthidium minutissimum (Kiitzing) Czarnecki + + + + +
HETEROKONTOPHYTA Cymbella tumida (Brébisson) Van Heurck + + +
Synedra ulna (Nitzsch) Ehrenberg +
Surirella angusta Kiitzing + + +
Nitzschia amphibia Grunow + +
Euglena viridis (O.F Miiller) Ehrenberg +
EUGLENOPHYTA Trachelomonas hispida (Perty) F.Stein +

Note: Sampled water bodies: 1.Basgal river, 2. Shykshireki spring. 3. Siyo spring, 4. Mijjon spring,
5. Tandireki spring, 6. Pir spring, 7. SuBashi spring.

radiosa Kiitzing, Nitzschia palea (Kiitzing) W. Smith, and
Achnanthidium minutissimum (Kiitzing) Czarnecki were
widely distributed on rock, plant, and algal surfaces in
the springs and streams. Species of Surirella and Synedra
genera dominated on epilithic substrates (rock surfaces).
Among Chlorophyta, species like Cladophora, Ulothrix
and Chaetomorpha were mainly benthic filamentous
forms thriving in illuminated, fast-flowing waters, while
Chlorella vulgaris and Scenedesmus quadricauda were
typical planktonic species of stagnant or slow-moving
waters. Charophyta species represented macroscopic
benthic formsrecognized bioindicators of clean, mineral-
rich waters. Cyanobacteria representatives occurred in
both planktonic and periphytic environments, showing
strong adaptability to organically enriched waters.
Overall, benthic and periphytic forms predominated,
indicating that the springs and streams of Basgal are
substrate-rich and highly transparent environments.

The algal diversity of Basgal forest springs serves
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as a key indicator of the ecological health of forest
ecosystems. The abundance of cyanobacteria and
chlorophytes reflects sufficient light penetration and
moderate nutrient levels in the water. The presence of
Chara vulgaris Linnaeus and Nitella opaca (C. Agardh
ex Bruzelius) C. Agardh confirms the oligotrophic
nature of these waters. The high diversity of diatoms—
particularly Navicula radiosa Kiitzing, Nitzschia palea
(Kiitzing) W. Smith, and Achnanthidium minutissimum
(Kiitzing) Czarnecki — represents a reliable bioindicator
of good water quality. Achnanthidium minutissimum
(Kiitzing) Czarnecki, typically found in clean and slightly
polluted waters, confirms the favorable ecological status
of Basgal springs, while the low abundance of tolerant
species such as Nitzschia palea (Kiitzing) W. Smith
suggests only localized nutrient enrichment.

In relation to forest dynamics, the algal communities
are closely linked with processes such as leaf litter
decomposition, forest canopy shading, and humic matter
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input from soils. The infiltration of humic substances in
deciduous forest zones stimulates moderate development
of Euglenophyta, while filamentous chlorophytes form
biofilms on rock surfaces, serving as substrate and food
sources for macrofauna. The dominance of tree species
such as Betula L., Carpinus L., Fagus L. and Quercus L.
in Basgal forests enhances leaf litter input and microbial
activity, promoting nutrient availability for algal growth.
Thus, a strong mutual interaction exists between the
forest ecosystem and spring algoflora, maintaining
ecological balance within these aquatic environments.

CONCLUSIONS

The results of this study demonstrate that the forest
springs of Basgal area sustain a diverse and ecologically
balanced algal community, largely dominated by diatoms
and chlorophytes. The variations in algal composition
are closely associated with seasonal changes in water
temperature, pH, electrical conductivity, and nutrient
levels. The predominance of benthic and periphytic
forms indicates that these springs are characterized by
high water transparency and stable substrates.

The ecological assessment based on the Palmer
Pollution Index and saprobity levels confirms that most of
the studied springs maintain oligotrophic to moderately
mesotrophic conditions, with only localized impacts
from anthropogenic sources. The presence of clean-
water indicators such as Achnanthidium minutissimum
(Kiitzing) Czarnecki, Chara vulgaris Linnaeus, and
Nitella apaca C. Agardh ex Bruzelius under scores the
relatively undisturbed nature of these habitats.

Overall, the algal flora of Basgal forest springs reflects
a well-preserved ecosystem, where interactions between
aquatic and terrestrial components play a crucial role in
maintaining ecological stability. This research highlights
the importance of continuous monitoring of algal
communities as reliable bioindicators for evaluating the
ecological integrity of mountain forest ecosystems in the
Greater Caucasus region.

REFERENCE

Akar B., Sahin B. (2014) New desmid records of
Karagol Lake in Karagol-Sahara National Park
(Savsat-Artvin/Turkey). Turk J. Fish. Aquat. Sci.,
14:269-274.

APHA:American Public Health Association. (2005)
Standard methods for the examination of water and
wastewater. American Water Works Association/
Water Environment Federation, Washington DC.

Aysel V. (2005) Check-list of the freshwater algae of
Turkey. J. Black Sea. Medit. Environ., 11: 1-124.

52

Barinova S., Kukhaleishvili L. (2017) Diversity and
ecology of algae and cyanobacteria in the Enguri
River, Georgia. Elixir Bio Science, 104: 45934-
45947.

Bellino A., Baldantoni D. (2023) Biodiversity, ecology
and distribution of Mediterranean Charophytes in
Southern Italy. Plants (Basel, Switzerland), 12(19):
3434, https://doi.org/10.3390/plants12193434

Butterwick C., Heaney S.I.,, Talling J.E. (2005)
Diversity in the influence of temperature on the
growth rates of freshwater algae, and its ecological
relevance. Freshw. Biol., 50(2): 291-300. https://doi.
org/10.1111/5.1365-2427.2004.01317.x

Cottingham K.L., Weathers K.C., Ewing H.A., Greer
M.L., Carey C.C. (2021) Predicting the effects of
climate change on freshwater cyanobacterial blooms
requires consideration of the complete cyanobacterial
life cycle. J. Plankton Res., 43(1): 10-19. https://doi.
org/10.1093/plankt/fbaa059

Dubey D., Kumar S., Dutta V. (2022) Algae and macro-
phytes as bioindicators of freshwater ecosystem. CRC
Press. https://doi.org/10.1201/9781003220824-33

Fourtanier E., Kociolek J.P. (2009) Catalogue of Diatom
Names. Calif. Acad. Sci.

Glevitzky M.,Corches M.T., Popa D.M. (2025)
Assessing pollution and diatom-based bioindicators
in the aries, river, Romania. Environments, 12, 398.
https://doi.org/10.3390/ environments12110398

Glibert P.M. (2020) Harmful algae at the complex nexus
of eutrophication and climate change. Harmful
Algae, 91: 101583. https://doi.org/10.1016/].
hal.2019.03.001

Graham L.E., Graham J.M., Wilcox L.W. (2009) Algae.
2nd ed. Benjamin Cummings.

Guiry M.D., Guiry G.M. (2022) AlgaeBase. World-
wide electronic publication, National University
of Ireland, Galway. https://www.algaebase.org;
searched on 22 December 2022.

Jafarova S.K., Mukhtarova Sh.J. (2018) Diatoms of the
Freshwaters of Azerbaijan (Checklist, Synonyms,
Ecology, and Distribution). Baku: “Elm”, pp.4-10.
[Coforova S.K., Muxtarova S.C. (2018) Azarbaycan
sirin sularmin diatom yosunlart (malumat siyahisi,
sinonimlari, ekologiyasi vo yayilmasi). Baki: “Elm”,
s. 4-10.]

Mukhtarova S.J, Muradova A.B. (2021) Electron
microscopic study of diatom algae distributed
in continental wetlands located in Khachmaz
and Shabran regions. Azerbaijan J. Bot., 2: 50-
57 [Muxtarova S.C., (2021) Xa¢maz vo Sabran
rayonlarinda yerlogon continental sututarlarinda



MALIKLL, MUKHTAROVA: ALGOFLORA OF BASGAL SPRINGS

yayillan diatom yosunlarm electron mikroskopik
tisullarla dyronilmasi. Azarbaycan Bot. jur.,2: 50-57.]

Muniz L.P. (1990) Freshwater acidification: Its effects
on species and communities of freshwater microbes,
plants and animals. Proc. R. Soc. Edinb Section B:
Biol. Sci., 97: 227-254. https://doi.org/10.1017/
S0269727000005364

Museyibov  M.A. (1998) Physical Geography of
Azerbaijan. Baku, pp. 156-195 [Miiseyibov M.A.
(1998) Azarbaycanin fiziki cografiyasi. Baki, s.156-
195.]

Naselli-Flores L., Padisak J. (2023) Ecosystem servic-
es provided by marine and freshwater phytoplank-
ton. Hydrobiologia, 850: 2691-2706. https://doi.
org/10.1007/s10750-022-04795-y

Nobre R.L.G., Cucherousset J., Boulétreau S., Azémar
F., Parthuisot N., Colas F., Millet P., Tudesque L.
(2025) Diatom assemblages colonizing floating
photovoltaic floaters are distinct from those in
benthic and pelagic compartments of gravel pit lakes.
Knowl. Manag. Aquat. Ecosyst., 426, 10. https://doi.
org/10.1051/kmae/2025006

Round F.E. (1957) Studies on bottom-living algae in
some lakes of English Lake District. Part III. The
distribution on the sediments of algal groups other
than the Bacillariophyceae. J. Ecol., 45: 649-664.

Sanchez M., Pérez G., lzaguirre 1., Pizarro H. (2013)
Influence of underwater light climate on periphyton
and phytoplankton communities in shallow lakes
from the Pampa Plain (Argentina) with contrasting
steady states. J. Limnol., 72(1): 62-78. https://doi.
org/10.4081/jlimnol.2013.e6

Taurozzi D., Cesarini G., Scalici M. (2024) Diatoms as
bioindicators for health assessments of ephemeral
freshwater ecosystems: A comprehensive review.
Ecological Indicators.166: 112309.

Wehr J.D., Sheath R.G., Kociolek J.P. (2015) Freshwater
algae of North America: Ecology and classification.
2nd ed. Academic Press.

Wotowski K., Hindak F. (2005) Atlas of Euglenophytes.
Ist ed. Bratislava, Slovakia: House of the Slovak
Academy of Sciences VEDA Publishing.

Zahradkova S., Soldan T. (2008) Saprobic system. In:
Jorgensen S.E., Fath B.D. (Eds.), Encyclopedia of
Ecology. Elsevier BV, pp.3242-3343.

Zoe V.F., Benjamin K. (2010) Silica use through time:
Macroevolutionary change in the morphology of the
diatom frustule. Geomicrobiol. J., 27: 1-10.

53

Basqal meso bulaglarimin alqoflorasi (ismayilh,
Azdrbaycan)

Yaqut M. Malikli, Sokor C. Muxtarova
Botanika Institutu Publik Hiiquqi Soxs, Azarbaycan Respublikast Elm v

Tohsil Nazirliyi, A. Abbaszadb kiig., giris 99, Baki, AZ1073, Azarbaycan

Bu todqiqat Boyik Qafgqazin conub yamacinda
yerloson Basqal meso bulaglarinin yosun florasinin
torkibini, ekoloji  qurulusunu vo  bioindikator
potensialint aragdirir.  Movsiimi  niimunslor 2024-
cli ilin may-sentyabr aylarinda plankton vo bentos
yasayis miihitlorindon toplanmisdir. Su temperaturu,
pH, elektrik kegiriciliyi vo iUmumi holl olmus
maddolor in situ soraitdo Ol¢lilmiis, yosun niimunalori
isig vo elektron mikroskoplarinda tohlil edilmigdir.
Taksonomik identifikasiya standart alqoloji agarlara
osaslanaraq aparilmis vo AlgaeBase molumat bazasi
ilo tosdiqlonmisdir. Su keyfiyyoti vo lizvi ¢irklonmo
soviyyosi Palmer ¢irklonmo indeksi vo saprob soviyyo
analizino osason qiymotlondirilmisdir. Bulaglarda orta
temperatur 7-12°C, pH 7.6-8.5, EC 162-322 uS/
cm, Umumi hall olmus maddslor iso 105-209 mg/L
araliginda doyismisdir. Umumilikds bes séboyo aid 25
takson miioyyen edilmisdir: Charophyta, Chlorophyta,
Cyanobacteria, Euglenophyta vo Heterokontophyta.
Palmer indeksi (10-22) va saprob analizlori bulaglarin
oksariyyotindo oligosaprob vo B-mezosaprob soraitin
ustiinliik togkil etdiyini gdstormisdir. Noticalor Basqal
mesd bulaqlarinda yosun miixtalifliyinin hidroloji rejim
vo meso bitkiliyindon giiclii sokildo asili oldugunu,
ekoloji sabit sistem formalasdirdigini siibut edir. Bu
naticolor Azarbaycanin dag-meso regionlarinda sirin
su ekosistemlorinin qiymatlondirilmosi vo miihafizosi
ticlin yosun monitoringinin shomiyyatini vurgulayir.
Acar sozlar: miixtoliflik, elektrik keciriciliyi, sirin su
yosunlary, Palmer ¢irklonma indeksi, fiziki-kimyavi
parametrlar, timumi hall olunan bark maddalar

Aubroguiopa JeCHbIX POAHMKOB HA TEPPHUTOPUH
Bacraa (McmawuiuHckuii paiion, Azepoaiikan)

Waryt M. Manuxnu, [Hlaksp III. Myxraposa

HUncmumym 6omanuxu Ilyonuunoe IOpuouyeckoe Jluyo, Munucmepcmeo
Hayxu u Obpasosanusa Asepbaiioxcanckoi Pecnyonuxu, yn. A.Abbaczaoe,
noowveso 99, baxy, AZ1073, Asepbaiiosrca

JlarHHOE WCCcileioBaHNe TIOCBAIICHO W3yYEHHIO aabrog-
JIOpbl CEMU JIECHBIX POJIHUKOB ToceseHka bacran Hc-
MaWJUIMHCKOTO paioHa PAaCIOIOKEHHOTO Ha FOXKHBIX
ckioHax bompmoro KaBkasza ¢ akIeHTOM Ha MIX JKOJO-
THYECKYIO CTPYKTYpY W OMOWHAWKATOPHBIA MTOTEHIHA-
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na. Ce30HHBIH OTOOP MPOO MPOBOXWIICS Mail-CEHTOpE
B 2024 romy Kak B IUIAHKTOHHBIX, TAK U B OEHTOCHBIX
MecroobuTanusix. Temmeparypa Boasl, pH, amekrpo-
MIPOBOIHOCTH W oOIIee coaep’KaHue pPacTBOPEHHBIX
BEIIECTB M3MEPSUINCH in situ, a 00pasLbl BOAZOpOCICH
aQHAJIM3UPOBAINCH C HCIIOJIB30BAHUEM CBETOBOM U DIIEK-
TPOHHOM MHMKPOCKOIHMH. TaKCOHOMHUYECKasi HACHTU(DH-
Kalysl OCYIIECTBIIIIACH 110 CTAHJAPTHBIM aJIbIOJIOTHYe-
CKHUM KJIIOYaM 1 Bepu(puIupoBaiach uepes 6asy JaHHbIX
AlgaeBase. KauecTBo BOIbI M OpraHn4eckoe 3arpsiHe-
HHUE OLCHUBAJIKMCH C MOMOIIBIO HWHJEKCA 3arps3HCHUS
[Tanmepa u canpoOuosiornyeckoro ananusza. CpenHsis
TeMIeparypa pOIHUKOB BapbupoBana 7—12°C, 3Hade-
nust pH 7.6-8.5, snexrpompoBonHOcTh 162-322 pS/
CM, a KOHLIEHTpalus pacTBOpEHHBIX Bemwects 105 —209
MI/JI, 4TO YKa3bIBaeT Ha HEUTpajbHbBIC WM Ciadolie-
JIOYHBIC U YMEPEHHO MHHEpPaIM30BaHHbIE BOABI. Beero
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BBISIBJICHO 25 TAaKCOHOB, OTHOCSIIMXCS K IATH OTICIIaM:
Charophyta, Chlorophyta, Cyanobacteria, Euglenophyta
u Heterokontophyta. 3nauenus nnaexca Ilanmepa (10—
22) 1 carpoOHBIE OLIEHKU MOATBEPKIAIOT IPEUMYIIECT-
BEHHO OJIMTrOcanpoOHbie — B-Me30canpoOHbIC YCIOBHS.
Pe3synbraTsl HOKa3bIBAIOT, YTO Pa3HOOOpa3ue U pacupe-
JeJIeHUe BOJOPOCIICH B JIeCHBIX pogHMKax bacrana rte-
CHO CBS3aHBI C THIPOJOIMYECKUM PEKUMOM H JICCHOU
PacTUTENBHOCTBIO, YTO OTPAKAET BBICOKYIO 3KOJIOTHYe-
CKYIO0 YCTOMYMBOCTH JaHHBIX 3KocucteM. [lomyuennsie
JaHHbIC MOTYEPKUBAIOT BAKHOCTH aJIbTOMOHUTOPHHIA
JUISL OLIGHKH M COXPAHEHHUS! MPECHOBOAHBIX HKOCHCTEM
TOPHBIX JIecoB A3epOaiiKana.

Knrwouesvie cnosa: pasnoobpasue, 31eKmponpogoo-
HOCMb, NPECHOBOOHBLE 8000POCU, UHOEKC 3A2PAZHEHUS
Hanmepa, @usuxo-xumuueckue noxasamenu, oobujee
pacmeopéHmuvie meépovle geujecmasd





