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In this paper the information about the biological monitoring carried out in Okhchuchay and
Basitchay located in the Zangilan region, and algoflora saprophy of these rivers were reflected. As
a result of the research, it was determined that species belonging to the oligosaprobic, mesosaprobic
and polysaprobic zones are more often observed among the mass samples. The upper reaches of
Okhchuchay and Basitchay are considered to be the most polluted zone, where the common species
are called polysaprobic species. The aim of the work is a comprehensive study of the ecological
condition of river basins subject to high anthropogenic influences, assessment of saprobity and
protection of the water body as a unique biosystem.
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INTRODUCTION

Zangilan district - an administrative-
territorial unit in the Republic of Azerbaijan, is
located in the southeast of the Lesser Caucasus
mountain range, on the left bank of the Araz river.
Okhchuchay starts from the Kapichik ridge of the
Zangezur range, cuts from the west to the east of
the ancient Zangezur territory and flows into the
Araz river at an absolute height of 300 m in the
territory of Azerbaijan. The main part of the river
basin is formed in the remaining part of Zangezur
in the territory of Armenia (Budagov and
Mikayilov, 1996).

Rivers located in the Zangilan region are
severely polluted as a result of sewage discharged
from factories located in the territory of Armenia.
Okhchuchay and Basitchay belong to the affected
rivers (Budagov and Mikayilov, 1996).
Okhchuchay, which is excessively polluted by the
wastes of Gafan and Gajaran mountain-mining
industry, actually plays the role of a collector that
removes industrial wastes from this region of
Armenia. The length of the river is 85 km, 40 km
of the river passes through the territory of
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Armenia, and the last 43 km through the territory
of Azerbaijan. The area of the river basin is 1140
km2. The water of the river is so poisoned that
there is very little diversity of living things. Toxic
waste and sewage generated in the copper-
molybdenum and ore processing plants operated
in that area are discharged directly into the
Okhchuchay river without treatment. Life in the
river is almost extinct now. There is exactly
ecological disaster and terror in the river. As a
result of the Okhchuchay flowing into the Araz
river, the degree of pollution of the river is
increasing day by day.

Basitchay is one of the polluted rivers
flowing through the Zangilan region. Starting
from the Bartaz plateau, it connects the Kikhovuz,
Kukrataz, Sobusu rivers along its course. Being
the left tributary of the Araz River, it takes its
source from the territory of Armenia. The length
of the river covers 44 km, of which 17 km passes
through the territory of Azerbaijan. The area of
the river basin is 354 km2 (156 km? falls on the
territory of Azerbaijan). The river is polluted by
waste from pig farms in mountain villages of
Armenia.
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Depending on the degree of river pollution,
the study of the species that make up the saprob
system of water bodies is of great importance.
The saprobity system of water bodies was
developed by German researchers Kolkwitz and
Marsson in 1908-1909.  According to
Czechoslovak hydrobiologist Sladecek, saprobity
is the biological condition of a water body
determined by the density of organic matter and
the intensity of its decomposition process. In the
saprob system, the following zones, which differ
according to the degree of water pollution, are
defined: 1. Katarob (k); 2. Xenosaprobe (x); 3.
Oligosaprobe (0); 4. o-Mesosaprobe; 5. B-
mesosaprobe; 6. Polysaprobe (p); 7. Isosaprobe
(i); 8. Metasaprobe (m); 9. Hypersaprobe (h); 10.
Ultrasaprobe (u); 11. Antisaprobe (a); 12.
Radiosaprobe (r); 13. a-Cryptosaprobe zone (c).

Catarobic and xenosaprobic zones are
characterized by very clean water mass.

The oligosaprobic zone is considered a
completely clean zone of water bodies. Water is
usually saturated with oxygen. According to the
chemical indicators of water, it differs little from
catarobic and xenosaprobic basins, but traces of
human activity are found. Thus, the amount of
saprophytic organisms is high in this type of basins
(zones). Phytoplankton is dominated by diatom
algae. This zone is characterized by species diversity
of algae. However, their number and biomass are
small. From diatom algae - Cyclotella comta (Ehr.)
Kuetz., Diatoma vilgare Bory., Fragilaria
bicapitata A. Mayer., Neidium productum (W. Sm.)
Cl., Cymbella affinis Kuetz., from green algae -
Ulotrix aequalis Kuetz., Closterium navicula (Breb).
Liitkom., Hyalotheca dissilins (Smith.) Breb. is
characteristic of this zone (Alimjanova, 1991).

In the mesosaprobic zone, the degree of
water pollution is relatively small, proteins are
completely dissolved, hydrogen sulfide and
carbon dioxide are in small amounts. The
mesosaprobe zone, in turn, is divided into o and
-Mesosaprobe zones. B-Mesosaprobic zone has
water contaminated with high amount of organic
matter. Complete mineralization of organic matter
occurs in this zone. The fauna of the
mesosaprobic zone is characterized by high
species diversity (Barinova et.al., 2006). The main
groups of organisms in this zone are various
algae. The a-Mesosaprobic zone is considered to

be a zone where chemical processes are intense
and highly polluted with organic substances. A
number of blue-green algae are found here. a -
Mesosaprobic zone is usually polluted with waste
water. Organic compounds are dissolved under
aerobic conditions, mainly by bacteria. Species
attributed to  a-Mesosapropic  algae  are:
Oscillatoria chalybea (Mert.) Gom., Phormidium
uncinatum (Ag.) Gom., blue-green algae,
Cyclotella meneghiniana Kuetz., Stephanodiscus
hantzschii Grun., Synedra tabulata (Ag.) Kuetz
diatoms, Enteromorpha intestinalis (L.) Link is a
species of green algae (Alimjanova, 2008). The 3
-Mesosaprobic zone contains many species of
algae, but their number and biomass are much
lower than in the a-Mesosaprobic zone. Blue-
green algae are not found in this zone. From
diatom algae — Melosira varians Ag., Cyclotella
kuetzingiana  Thw., Fragilaria  construens
var.binodis (Ehr.) Grun., Navicula cincta (Ehr.)
Kuetz., Gyrosigma acuminatum (Kuetz). Raben.,
Cymbella aspera (Ehr.)., C. cistula (Hemp.)
Grun., C. prostrate (Berk.)., Gomphonema
constrictum Ehr., Nitzschia communis Rabenh.,
Surirella angustata Kuetz.; (Zabelina, Kisleyov,
1951) from eugenic algae Trachelomonas
oblanga Lemm., Phacus parvulus Klebs.; from
green algae - Scendesmus bijugatus (Turp.)
Kuetz., Ulotrix tenerrima Kuetz., Cladophora
glomerata (L.) Kuetz., C. fracta Kuetz.,
Closterium parvulum Naeg. species are found
(Yuldasheva, 2018).

The polysaprobic zone has  water
contaminated with excessive organic and mineral
matter. As a result of anaerobic decomposition of
organic substances in this zone, a large amount of
various substances and gases (ammonia gas,
hydrogen sulfide, sometimes methane gas, etc.)
accumulate in the water. Algal species found in
this area are very few and their biomass is very
high (Canter et al., 1951).

The isosaprobic zone is  generally
characterized by having highly organically
contaminated water. An example of isosaprobity
is fresh domestic water (waste).

The metasaprobic zone is characterized by
stronger contamination with organic matter. In
addition, toxic substances are also found in the
waters of this zone. These substances enter
through waste water.
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The hypersaprobic zone is characterized by
having water saturated with highly organic
substances. In this zone, the decomposition of
organic matter takes place under anaerobic
conditions, and the water is mainly polluted by
industrial waste.

The ultrasaprobic zone is known as the
"dead" zone. There are no active living organisms
here. However, algae spores are found in this
Zone.

The antisaprobic zone is found in industrial
waste. This zone is considered a dead zone.

The radiosaprobe zone is contaminated with
dangerous radioactive substances.

These substances accumulate in body of
living beings and are transferred to other
organisms through the food chain (Sladechek,
1973).

The cryptosaprobic zone is characterized by
unfavorable physical conditions. In this zone - the
environment (water) has excessively high or low-
temperature conditions (Aghamaliyev, 2010).

MATERIALS AND METHODS

Material: Algological samples for the study
were taken from the Zangilan district, located in
the southeast of the Lesser Caucasus mountain
range. These studies cover the months of May,
July, and October 2022. In May, research was
carried out only in Okhchuchay, and in July and
October, both in Okhchuchay and Basitchay. Six
sampling points were predetermined and samples
were collected from those points. The samples
were taken from Burunlu village on the upper
stream of Okhchuchay, Tagly village on the
middle stream, Jahangirbarli village on the
downstream, Baharli village on the lower stream
of Basitchay, Ordekli village on the middle stream
of Basitchay, Rezere reserve on the upper stream
of Basitchay. The biological analyzes were
carried out on the samples taken from all 6places.
In total, 13 samples were collected and 15 species
were determined.

Methodology: A plankton glass and a
plankton net were used to collect samples in the
studied rivers, then phytoplanktons were collected
by passing the water through a filter made of gas
material No. 25 and No. 77, stored in hermetic
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glass containers, then the materials were labeled
and the GPS coordinates of the collection sites
were taken (Aghamaliyev, 2010; Schwoerbel,
2013). In addition to collecting the material, the
water temperature is measured with a laboratory
mercury thermometer, and the active reaction of
the environment (pH) is measured with a universal
indicator device. The process of collecting,
recording and preparing the material that was taken
for the study was carried out according to the
generally accepted methodology (Gollerbach and
Polyanskiy, 1951). For the further and detailed
study of the materials, 40% formalin was added.
For working in an electron microscope, the method
described by G.Hasle and G.Fryxell (1970), which
relatively preserves the thin structure of the upper
crust, was used. The map-scheme of the research
area was prepared with ArcGIS 10.7 version
(Fig.1).

Electron microscopic examination (SEM) of
diatoms was performed using a scanning electron
microscope. A JSM-35 SEM produced by the
Japanese company JEOL was used. The study of
blue-green and green algae was carried out using
a Nikon E 100 optical microscope. When
specifying the names of algae species, the latest
nomenclature was referred to using the "Algae
Base" "California Academy" and "Alga Terra"
websites [www.algaebase.org; www.algaterra.org;
www.calacademy.org].

RESULTS AND DISCUSSION

Algal flora was studied in Okhchuchay and
Basitchay rivers, which were affected by
anthropogenic influence. Due to the loss of
species inhabiting, the tendency of species
diversity of leading flora groups to decrease, and
the development of saprobic species in the waters
subject to increasing pollution was simultaneously
revealed. Plankton and macrophytobenthos were
studied in these rivers. It has been shown that
changes in the species diversity of algae occurred
with the change in the mode of discharge of
sewage into the rivers. The data obtained in
Okhchuchay and Basitchay rivers are considered a
good indicator for monitoring. The analysis of
species composition of algae in the monitoring
carried out in the rivers located in the Zangilan
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region showed that these algae have adapted to
the high degree of pollution of water bodies.

14 species have been identified in these rivers.
8 species from the Bacillariophyta division-
Navicula cryptotenella Lange-Bertw., Frustulia
vulgaris (Thwaites) De Toni., Synedra ulna
(Nitzsch) Ehrenberg., Pinnularia viridis (Nitz.)
Ehrenb., Cymbella amphicephala Néegeli ex
Kutzing., Nitzschia linearis W.Smith., Caloneis
silicula (Ehrenberg) Cleve., are species of Navicula
schoenfeldii Hustedt (Jafarova, Mukhtarova 2018) 3
species from the Charophyta division - Spirogyra
crassa (Kutzing) Kitzing., Spirogyra porticalis
(O.F. Miiller) Dumortier., Spirogyra condensata

(Vaucher) Dumortier.,, 1 specie from the
Chlorophyta division - Cladophora glomerata
(Linnaeus)  Kitzing.. 2 species from the
Cyanoprokaryota  division -  Oscillatoria

margaritifera Kiitz ex Gomont., Oscillatoria limosa

Agardh ex Gomont - were identified. These species
were photographed using SEM and light microscope
(Figure 2).

Algae species are found in oligosaprobe,
mesosaprobe, and polysaprobe zones. Spirogyra
condensata (Vaucher) Dumortier. from the upper
stream of Okhchuchay, Synedra ulna (Nitzsch)
Ehrenberg. from the middle stream, Navicula
cryptotenella Lange-Bertw., Frustulia vulgaris
(Thwaites) De Toni., Spirogyra crassa (Kitzing)
Kdtzing., Oscillatoria limosa Agardh ex Gomont.,
from the lower stream Caloneis silicula
(Ehrenberg) Cleve.,, Kitzing species are
identified. The upper stream of Okhchuchay is
considered to be the most polluted place, this part
starting from the territory of Armenia is a
polysaprobic zone, its middle stream is a
mesosaprobic upper stream, and it is considered
an oligosaprobic zone.
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Fig. 1. Topographic map of the Zangilan district with the designation of rivers

Table. Environmental pH, temperature and dates of collection

Rivers 16.05-20.05.2022 18.07-20.07. 2022 26.10-28.10.2022
pH [ temperature °C) | pH [ temperature (°C) | pH [ temperature (°C)
Okhchucha
upper stream Burunlu village 7.2 8.0 7.9 21 7.95 16.0
middle stream Tagli village 7.3 15.0 8 19 7.8 16.2
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lower stream Cahangirbayli village | 7.9 | 15.0 | 824 ] 23 | 7.76 | 18.6
Basitchay

upper stream Razdere reserve - - - - 8.32 15.0

middle stream Ordakli village - - 7.93 16.8

lower stream Baharli village - - 8.22 25 7.89 18.5

Fig. 2. View of species under the scan electron microscope (SEM) and light microscope:
1. Nitzschia linearis W.Smith., 2. Navicula schoenfeldii Hustedt., 3. Navicula cryptotenella Lange-Bertw.,
4. Cymbella amphicephala Né&egeli ex Kitzing., 5. Caloneis silicula (Ehrenberg) Cleve., 6. Frustulia vulgaris
(Thwaites) De Toni., 7. Pinnularia viridis (Nitz.) Ehrenb., 8. Synedra ulna (Nitzsch) Ehrenberg., 9. Spirogyra
porticalis (O.F.Mdiller) Dumortier., 10. Spirogyra condensata (Vaucher) Dumortier., 11. Spirogyra crassa (Ktzing)
Kitzing., 12. Cladophora glomerata (Linnaeus) Kitzing., 13. Oscillatoria limosa Agardh ex Gomont.,

14. Oscillatoria margaritifera Kiitz ex Gomont

Spirogyra condensata (Vaucher) Dumortier.
from the upper stream of Basitchay, Navicula
schoenfeldii Hustedt. from the middle stream,
Cymbella amphicephala Naegeli ex Kitzing.,
Oscillatoria margaritifera Kitz ex Gomont.,
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Spirogyra porticalis (O.F.Mdller) Dumortier.,
Cladophora glomerata (Linnaeus) Kitzing., and
from the lower stream Nitzschia linearis
W.Smith., Pinnularia viridis (Nitz.) Ehrenb. types
were determined. The upper stream of Basitchay




Assessment of biological monitoring of Okchuchay and Besitchay and saprobility of algoflora

is considered to be the most polluted area, this is
the polysaprobic zone, the middle stream is
considered to be mesosaprobic, and the lower
stream is considered to be oligosaprabic.

As a result, it was determined that in May,
the species diversity and quantity of algae
decreased compared to other months. Also, after
the liberation of the Zangilan region, a noticeable
increase in the diversity and number dynamics of
algoflora is observed. During the study of the
samples, the pH and temperature indicators of the
environment and the dates of the collection were
recorded (Table).
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Oxgucay va Basitcayin bioloji monitoringinin giymatlandirilmasi va algofloranin saproblugu
Munxtarova Sakar Calal quz1, Muradova Aytac Bahram qizi, Méhbalizads Panah Sirin oglu
Azarbaycan Respublikast EIm va Tahsil Nazirliyinin Botanika nstitutu, Baki, Azarbaycan

Mogaloda Zongilan rayonunda yerloson Oxcucay vo Bositcayla bagl aparilan bioloji monitoringlor vo
alqofloranin saproblugu haqqinda molumatlar 6z oksini tapmusdir. Toadgigat naticasinde miayyan
olunmusdur ki, kiitlovi niimunslor arasinda oligosaprob,mezosaprob va polisaprob zonaya aid névlor daha
¢ox miisahido edilir.Oxgucay vo Bositcayin yuxari axini an ¢oX ¢irklonmis zona hesab olunur, burada
yayilmis névler polisaprob novler adlanir. Isin mogsedi yiiksok antropogen tesirloro moruz galan cay
hévzalarinin ekoloji vaziyyatinin hartorafli dyronilmasi saproblugun giymatlondirilmasi va su obyektinin
unikal biosistem kimi gorunmasidir.

Acar sozlar: Oxgucay, Basitcay, saprob, fitoplanktonun, algoflora
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Ouenka 0M0JIOTHYECKOr0 MOHMTOPUHTA U canpodHocTH aabroguiopsl Oxuyyas u becutuas

Myxrtaposa llaksap Jxanan reel, Mypanosa Aiitagx baxpam reisel, Mox0aasizane [lanax
IIupuH oray

Hnemumym 6omanuxu Munucmepcmea Hayku u o6pazosanus A3epoaioicancko
Pecnyonuxu, baxy, Azepbaiioxncan

B cratbe maHbl cBefieHHA O MPOBEIEHUH MOHUTOPUHTOB pek Oxuyuas u bacutuas, pacronoeHHBIX B
3aHTHIIAHCKOM palioHe, a TakkKe O CampoOHOCTH anbroiopbl 3THX peK. B pesynbTare BBISBIECHO, YTO
Cpeln HCCeNeloBaHHbIX 00pa3loB MPOo0 ONUTocanpoOHbIe, Me30callpOOHBIE W TIONHUCATIPOOHBIE BUJIbI
BCTpEYalOTCsl JTOBOJBHO YacTo. BcleAcTBHe CHIIBHOTO 3arps3HEHHS BEepXHUX TedeHnit Oxdydas u
Bacutuas, pacrpocTpaHeHHbIE 3/1eCh BHUIIBI SBISIOTCS MoiucanpoOHbIMU. Llens paboThl - BcecTopoHHEE
9KOJIOTUYECKOE H3YYEHHE COCTOSHMSA OacceliHa peK, MOJBEPIIIMXCS aHTPOIONEHHOMY BO3JEHCTBHIO,
OLIEHKa CanpoOHOCTH 1 OXpaHa BOIHBIX OOBEKTOB, KaK YHUKAJIBHBIX OMOCHCTEM.

Knrouesvie cnosa: Oxuyuaii, bacumuaii, canpobnocms, pumoniaHKmon, aiveodhiopa.
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