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MICROMYCETES OF CONTAMINATED SOILS
AROUND KAJARAN CITY (ARMENIA)
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In the current research, we investigated soil micromycetes-decomposers around
Kajaran City. As a result of the studies, 30 micromycetes were identified as
belonging to 16 genera of which 1 belongs to Basidiomycota, 1 — to Mortierello-
mycota, 3 — to Mucoromycota, and 11 — to Ascomycota. Changes in the species
composition and some morphological features of soil fungi are observed depending
on the industrial pollution.

https://doi.org/10.46991/PYSU:B/2022.56.3.253

Keywords: contaminated territory, soil fungi, micromycetes, dilution method,
copper-molybdenum plant.

Introduction. Assessment of the impact of economic or other activities on the
environment is one of the most effective forms of environmental management and
control. It is aimed at preserving the quality of the environment, sustainable
economic development, and environmental safety of the population. This was
facilitated by the signing and ratification of 17 international environmental
conventions by the Republic of Armenia [1].

It is known that the main sources of industrial soil pollution are wastes from
smelters, oil and other enterprises. This pollution can harm both the physical and
chemical composition of the soil as well as biological properties and negatively
affect biodiversity including the development of soil-microscopic fungi and
changing their species composition. It should be noted that soil microscopic fungi
(micromycetes) belong to organisms with very high ecological plasticity and wide
distribution. They can develop in various climatic zones even under the extreme
conditions: from permafrost and areas with high radiation levels to hot springs.

Mining is one of the main sources of environmental pollution by heavy metals.
Considering the fact that the mining industry is one of the main branches of the
industry of the Republic of Armenia, this issue is very urgent [2].

To date, soil fungi are one of the little-studied components of biocenosis in
the world and in specific regions [3, 4], for example in RA.

Studies of soil fungi in Armenia were conducted in 1961 by J.H. Abrahamyan.
She investigated micromycetes in the contaminated soil near factories, industrial
enterprises, and other places in some regions of Armenia: Kirovakan, Hrazdan, and
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Hoktemberyan Cities. We started mycological studies of the soil fungi in Syunik in
2017 [5]. Below presented information about investigation of soil fungi from
Kajaran, which located in Syunik Region.

Materials and Methods. The type of soils in the territory of Kajaran is
characterized by carbonate mountain cambisol [6]. For mycological studies of soil
micromycetes, 8 soil samples were taken from different observation points: Kajaran
village, Kajaran City and Geghk Reservaoir, last of which was taken from pure place
(Tab. 1). All the important notes, such as date, location and depth, horizon of the
soil, etc. were made after sampling [7].

Table 1
Investigated research areas
Name of the | Viewpoint Characteristic of the Sampling coordinates, a’g‘ét\'/teug:a
viewpoint location viewpoint N/Lat E/Long
level, m
12-QV Kajaran cultivated area N39° 09,596’ E46° 07,075’ 1992
13-QV village | citivated area N39° 09,485' E46° 07,588' | 1920
the grassy area in the o , o ,
14-QS yard of Ne2 school N39°09,002" E46° 09,363 1818
) the grassy area in the o , o ,
15-QS Kajaran yard of Nel school N39°08,990" E46° 09,806 1748
16-QS City fh”ebl':n?:ﬁin(z?‘:ﬁg N N39°09,080" E46° 09,5817 1770
17-Q5 the grassy area in the | \300 09 015/ E46°09,090" | 1722
yard of kindergarten
20-CONT | Cedhk | near Geghk ReServoir, | w390 13 0331 p4g0 13047' | 1353
Reservoir | natural landscape

The Petri dishes with agar medium were inoculated with the previously diluted
soil samples (Fig. 1) [5]. The pure culture of fungi was carried out at a temperature
23-25°C during 7-14 days.

| @ | [P

Fig. 1. Scheme of inoculation.

Identification of soil microscopic fungi were done by using the guides [8-12].
Species modern names have been verified using the Mycobank database
nomenclature (https://www.mycobank.org/).
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Results and Discussion. As a result of the studies, 30 micromycetes were
identified as belonging to 16 genera, of which 1 belongs to the division
Basidiomycota, 1 — to Mortierellomycota, 3 — to Mucoromycota, and 11 — to the
division Ascomycota (Tab. 2).

The identification of species was carried out by taking into account morpho-
logical characteristics and culture specifications.

From the Tab. 2 it can be seen that the main portion of the genera (11 genera)
belongs to the division Ascomycota.

Representatives of the genera Aspergillus, Penicillium and Fusarium predominate
in investygated soils (diag. below). However, the genus Aspergillus differs from others
in its species diversity. Dark-colored (melanized) species of the genus Cladosporium (C.
lignicola, C. herbarum) indicate some soil contamination (Fig. 2).

Fig. 2. Percent of fungi separated from the soil.

Some authors note that a significant indicator of soil contamination is a change
in the number of light-colored fungi in the species composition of fungi. However,
there is evidence that different industrial enterprises affect this indicator in different
ways, for example, waste from copper plants contributes to the growth of dark-
colored fungi and aluminum waste, on the contrary, prevents the development of
these fungi (Korneikova, Lebedeva, 2016) [13]. In our studies, there is a quantitative
difference between light- and dark-colored micromycetes. As a result of
investigation, we can note that the dark-colored micromycetes predominate (Fig. 3).

Fig. 3. Light and dark-colored soil fungi.


javascript:void(0)
javascript:void(0)

256

MICROMYCETES OF CONTAMINATED SOILS AROUND KAJARAN CITY (ARMENIA)

Table 2

Systematic analysis of mycobiota, isolated from the studied soil samples

Division

Class

Order

Family

Genus

Species

Mucoro-
mycota

Mucoro-
mycetes

Mucorales

Cunning-
hamellaceae

Gongronella

G. butleri (Lendn.)
Peyronel & Dal Vesco

Lichtheimiaceae

Lichtheimia

L. ramosa (Zopf) Vuill.

Mucoraceae

Rhizopus

Rh. microsporus Tiegh.

Rh. stolonifer (Ehrenb.)
Vuill.

Mortierello-
mycota

Mortierello-
mycetes

Mortierellales

Mortierellaceae

Mortierella

M. polycephala Coem.

Eurotio-
mycetes

Eurotiales

Aspergillaceae

Aspergillus

A. flavipes (Bainier &
Sartory) Thom & Church

A. niger Tiegh.

A. ochraceus K. Wilh.

A. restrictus G. Sm.

A. wentii Wehmer

Trichocomaceae

Neosartorya

N. clavata (Desm.)
Pitt & A.D. Hocking

Emericella

E. versicolor (Vuill.)
Pitt & A.D. Hocking

Talaromyces

T. diversus (Raper &
Fennell) Samson

T. duclauxii (Delacr.)
Samson

Penicillium

P. adametzii
K.W. Zaleski

P. lanosum Westling

Penicillium sp. Link

Ascomycotal

Sordario-
mycetes

Hypocreales

Hypocreaceae

Trichoderma

T. koningii Oudemans

Insertae sedis

Cephalosporium

C. glutineum Kamyschko

Nectriaceae

Fusarium

F. avenaceum (Fr.) Sacc.

F. concolor Reinking

F. poae (Peck) Wollenw.

F. chlamydosporum
Wollenw. & Reinking

F. tricinctum (Corda)
Sacc.

F. incarnatum (Roberge
ex Desm.) Sacc.

Pleosporales

Pleosporaceae

Alternaria

A. alternata (Fr.) Keissl.

Cladosporiales

Cladosporiaceae

Cladosporium

C. lignicola Corda

C. herbarum (Pers.)
Link

Leotio-
mycetes

Helotiales

Insertae sedis

Scytalidium

S. flavobrunneum
(J.H. Mill., Giddens &
A.A. Foster) Sigler

Basidio-
mycota

Agarico-
mycetes

Cantharellales

Ceratobasidiaceae

Rhizoctonia

R. solani J.G. Kiihn

4

6

8

11 (2 insertae

sedis)

16

30
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Growth of colonies of dark colored micromycetes from division Ascomycota
(Alternaria alternata) and species from division Basidiomycota (Rhizoctonia solani)
was also observed in the control soils.

In polluted soils there are also accumulations of conditionally pathogenic
(opportunistic) fungi, which can negatively affect both the composition of the soil
and disrupt food chains causing harm to human health. In connection with the impact
of industrial pollution (including the copper-molybdenum plant) on the structure of
the micromycetes soil complex, changes in the morphological and physiological
characteristics of soil fungi were revealed. As a result of mycological studies, it was
not possible to determine a single species belonging to the genus Penicillium,
because the conidia were subjected to serious changes, which may have been of an
adaptive nature, since it is known that the structure of the conidial system of fungi
in polluted environments and extreme conditions is often modified [14].

Based on the results of our studies, it can be generally stated that the control
soil does not contain potentially pathogenic species of micromycetes.
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N E. UU64NU8UL

LUUNrUL LULULEL 6roUUU3LE U1SNASIUD <N16rh
Ubur,rNUPSESLENL (KUBUUSUYL)

Wu wphuwmwbpnid dhlp niunmdbwuhpty Ghp Luewpult punuph
pswljuyph hnntiph Uhijpnihgbmbtipp: Munidwuhpnipinibittinh wipnynipnid
hwynbwpbpyt E dhijpnihgtimbtinh 30 mbuwly® 16 gbin, nphg 1-p yjunmubnid £
pwghnhnihgtmbbiphb, 1-p Unpunhbiptjulihgtimbbtphb, 3-p° dniynpnihgtmbtipht,
11-p" wulynihgtimbtipht: Wprynibwpbpuut wnunnunmybbph wgntignipyub
htim juuyywsé djunmymd G hnquyhtt ubftiph mbuwuyhtt juqih L npnp
dnpdninghuljud wnwbdhwhwnynipynitibtph thnthnpunipynibbtin:

P. 5. MATEBOCAH

MUKPOMMUIIETHI 3AT'PA3ZHEHHBIX [104YB, COBPAHHBIE BOKPYT
I'OPOA KAJDKAPAH (APMEHUA)

B nanHOW paboTe W3y4YaNUCh TOYBEHHBIE MUKPOMUIICTHI-PEAYIICHTHI,
cobpanHbie BOKpyT Topona Kamkapan. B pesynbsraTe nccneaoBanmii BeIsiBIeHO 30
BHJIOB MHKPOMHMIIETOB M3 16 POIOB, U3 KOTOPHIX 1 OTHOCHTCS K Oa3UAMOMHUIICTAM,
1 — k MopTHepeIIaMuKOoTaM, 3 — K MykopoMutieTam u 11 — x ackomurieram. M3-3a
BOS}IGﬁCTBHH ITPOMBITIJIICHHBIX SanHSHeHI/Iﬁ Ha6HIO}IaIOTC$I U3MEHCHHS BHIO0BOTO
COCTaBa U HEKOTOPBIX MOP(OJOrHUECKUX 0COOEHHOCTEH MOYBEHHBIX IPHUOOB.



