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The study reports the fungi occuring on herbs in Qusar district collected and investigated during
2017-2019 and specimens kept at the Mycological Herbarium of the Institute of Botany. In total
14 taxa of six genera belonging to Oomycota, 57 taxa of 22 genera belonging to Ascomycota and
84 taxa of nine genera belonging to Basidiomycota have been determined, which all together
cover 155 species and infraspecific taxa. Taxonomic structure of 152 host plants belonging to five
groups, 17 orders, 31 families and 116 genera has been investigated. Mass majority of fungi are
obligate pathogens on the representatives of Asterales, Poales and Fabales. According to the results
of the monitoring, the ratio of grass and fungal taxa not significantly different from 1:1. The affect
of the climate condition to the development and abundance of fungi are different depending on the
taxonomicandecological groups. Thusthedevelopmentofseveral fungi(4lbugo, Alternaria, Bremia,
Hyaloperonospora, Peronospora, Pseudoperonospora, Pustula etc.) depends on the temperature
and humidity, but abiotic factors are not very important for development of the representatives of
few genera (Claviceps, Colletotrichum, Phyllachora etc.). Species variation and consistent trend
along the elevational gradient was observed starting from the low mountain zone. But some species
were recorded at various elevations. Colletotrichum malvarum, various taxa of the genera Erysiphe,
Golovinomyces, Puccinia calcitrapae, P. graminis, Tranzschelia pruni-spinosae were found in the
middle and upper elevations. Monilia altaica on Hippophae rhamnoides was found in the lowest
elevation, along the Samur river and Puccinia caricina in higher elevation, in the vicinity of Sudur
village. The number of species was maximum in June, July and September. But the number of
genera and species decreases slightly in August, which can be explained by heat and low humidity.

Keywords: fungi, species, taxon, elevation, seasonality

group are classified based on the morphological

The problem of protection and conservation
of biodiversity on the Earth is of high priority.
Despite of the studies conducted for centuries,
data about the biotic components from the gene
to ecosystem level are still scarce [Rudolph et
al., 2018].

Fungi as an other living organisms are
important components of different ecosystems
and perform many vital functions. These
include symbiotic interactions with plants,
participation in the circulation of nutrient
turnover, biological control, etc. [Heilmann-
Clausen, 2014; Fraiture, Otto, 2015]. Fungi
are among poorly documented organisms
and therefore it is very difficult to understand
their phylogenetic relations [Branco, 2011;
Hawksworth, Liicking, 2017]. Traditionally this
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and ultrastructural features. In the past few
decades molecular biological approaches to the
study of fungal diversity have gained particular
importance. Molecular data allows for the most
accurate classification and better understanding
of the interactions between fungi in this system.
Studies based on various approaches altogether
shed light on the history of fungal evolution
[Bellemain et al., 2010; Bridge et al., 2005;
James et al., 2006; Hibbet et al., 2011]. Moni-
toring is very important for studying the abun-
dance of fungi in a certain area, which allows a
large-scale assessment of the fungal species and
making certain conclusion [Andrew et al., 2017;
Danielsen et al., 2005; Hawksworth, 2003].
Qusar district located in the north-eastern
border of the Republic on the southern slopes of
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the Greater Caucasus and is mainly characterised
by mountainous relief, abundant precipitation
and moderate climate. From aesthetic point of
view, landscape prevailed by mountain peaks,
slopes and meadows that are rich with herbs.
Humidity due to moderate climate and abundant
precipitation provides favourable condition
for the growth of fungi from different groups
[Aghayeva, 2016].

Fungal diversity in the country had been
systematically and consistently studied since
the mid of the last century and nevertheless
information on fungi of Qusar district is scarce.
This is limited to the fragmentary studies
and Ph.D thesises on different ecological or
taxonomic groups of fungi [Aghayeva, Abasova,
2018; Aliyeva et al., 2019; Bakshiyeva et al.,
2019; Ulyanishchev, 1960, 1962, 1967].

Summarizing the above mentioned, fungal
composition of the district cannot be considered
complete. The purpose of the study was to
determine fungal diversity of Qusar district, to
compile a species checklist. In this article we
present the results of study as brief analysis of
the taxonomic composition and species richness
of fungi, as well as the host plant range,
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elevational pattern and seasonality of fungal
diversity based on the available knowledge and
current investigation.

MATERIAL AND METHOD
Fungal sampling. More than 300 herbarium
specimens collected in Qusar district from the
40s of last century and kept at the Mycological
Herbarium of the Institute of Botany of ANAS
(BAK) were morphologically investigated.
Inspection and monitoring were held in the
villages of Anig, Chilagir, Duztahir, Hazra,
Khuray, Lagar, Laza, Suvachal, Tahirjal, Urva
and Zindanmurug during the field surveys
organized in 2017-2019 (Fig. 1). Fungal samples
in association with plants were collected and
identified. Samples were taken from various
parts of plants, such as live and shed leaves,
branches, young shoots, fruits, and all necessary
data including GPS coordinates were recorded.
Identification of fungi. Specimens were
identified based on classical morphological
approach by using light microscope (Carl Zeiss,
Axio Imager, Gottingen, Germany). Shape and
size of fungal structures were considered. About
20-25 measurements were performed for each
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Figure 1. Map of Qusar district. Red marks display the sampling areas.
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important diagnostic features and the results
are expressed as (min-) (mean - sd) - (mean
+ sd) (-max). The necessary monographs and
publications were used for the identification of
the species [Braun, Cook, 2012; Ulyanishchev,
1960, 1962, 1967; Vanky, 1994]. Where
species occurrence is considered ambiguous,
information  (coordinates, elevation) was
analyzed further and compared with published
plant data. The species status was inspected in
Index Fungorum.

Identification of plants. ldentification of
the plant specimens was done according to
the available literature, and mainly local flora
guides and data lists were used [Alizade et
al., 2019; Flora of Azerbaijan, 1950, 1952,
1953, 1954, 1955, 1957, 1961]. Species status
was also checked following the World Flora
Online [WFO]. Angiosperm Phylogeny Group
classification was used for plant taxa above
family [APG 1V, 2016].

Statistical —analyses. The relationships
between the ratio of genera belonging to the
different phyla and seasonality was analyzed
using the Venn diagram [ Venn, 1880]. Part of the
analyses was carried out on the basis of a set of
all possible classifications of three operational
seasonal units (OSU). A presence/absence data
matrix of three OSU was calculated according
to the Jaccard similarity index (SJ = a/(a+b+c))
where, SJ - Jaccard similarity coefficient; a, b,
¢ - represent the number of genera occurring in
spring, summer and autumn respectively. Raw
presence/absence data based on values that
measure how similar three OSUs are based on
the number of genera shared. This is a triangular
matrix, because common data brought from
three halves. A similarity matrix was used
to construct a dendrogram that displays the
relationship among OSUs based on similarity
values.

RESULTS AND DISCUSSION

Taxonomic composition of fungi. Fungal
herbarium samples, including samples collected
and identified during the field trips to Qusar
district in recent years have been inspected.

Modern taxonomic and nomenclatural updates
have been taken into account. Specimens
belonging to the three phyla — Ascomycota,
Basidiomycota and Oomycota (Chromista)
were revised and identified (Tab. 1). Altogether

14 taxa belonging to the Peronosporea
of Oomycota, 57 taxa belonging to
the Dothideomycetes, Leotiomycetes,
Sordariomycetes and Incertae sedis of
Ascomycota and 84 taxa belonging to
Pucciniomycetes, Ustilaginomycetes of

Basidiomycota have been investigated.

In total, two species of each genus of
Albugo, Hyaloperonospora, one species of each
genus Bremia, Pustula, Hyaloperonospora,

Pseudoperonospora and six Peronospora
species were determined from phylum
Oomycota.

Inspected specimens of Ascomycota belong
to the orders Botryosphaeriales, Capnodiales,

Pleosporales of the  Dothideomycetes.
Botryosphaeriales includes only the genus
Phyllosticta; Capnodiales comprises

Cercosporella, Ovularia with one species per
genus, Ramularia represented with five and
Septoria with six taxa. The order Pleosporales
encomposes the following genera with one
species per each: Massarina from the family
Massarinaceae, Alternaria, Macrosporium,
Pyrenophora, from the family Pleosporaceae;
Hendersonia, Stagonospora and Vagicola from
the family Phaeosphaeriaceae.

Leotiomycetes was represented with the
family Erysiphaceae (Erysiphales) including
genera Blumeria with one, Golovinomyces with
10, Erysiphe with eight, Neoerysiphe with one
and Podosphaera with six taxa. This group is
prevailing among ascomycetes in quantity of
taxa.

Sordariomycetes was  recorded  with
Glomerellaceae including  Colletotrichum,
Clavicipitaceae including Claviceps

with two and Epichloé with one species,
Phyllachoraceae including Phyllachora. Only
Septocyta martiniae (Syn.: Septoria martiniae)
of the ascomycetes was Insertac sedis in all
taxonomic levels under Peziziomycotina [Index
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Table 1.Taxonomic composition of fungi of Qusar district.

. Taxa
Orders Families Genera Nos %
OOMYCOTA
Albuginales Albuginaceae Albugo, Pustula 3 1.9
Peronosporales Peronosporaceae Bremia, Hyaloperonospora, Peronospora, 11 6.9
Pseudoperonospora
ASCOMYCOTA

Botryosphaeriales  Phyllostictaceae Phyllosticta 4 2.5

Capnodiales Mycosphaerellaceae Cercosporella, Ovularia, Ramularia, Septoria 13 8.1

Pleosporales Massarinaceae Massarina 1 0.6

Pleosporaceae Alternaria, Pyrenophora, Macrosporium 3 1.9

Phaeosphaeriaceae Hendersonia, Stagonospora, Vagicola 3 1.9

Erysiphales Erysiphaceae Blumeria, Erysiphe, Golovinomyces, Neoerysiphe, 26 19.4

Podosphaera

Glomerellales Glomerellaceae Colletotrichum 2 1.2

Hypocreales Clavicipitaceae Claviceps, Epichloé 3 1.9

Phyllochorales Phyllachoraceae Phyllachora 1 0.6

Incertae sedis Incertae sedis Septocyta 1 0.6

BASIDIOMYCOTA

Puccinales Coleosporiaceae Coleosporium 1 0.6

Melampsoraceae Melampsora, Pucciniastrum 3 1.9

Phragmidiaceae Phragmidium, Trachyspora 3 1.9

Pucciniaceae Puccinia, Uromyces 72 45.0

Incertae sedis Aecidium 4 2.5

Urocystidales Glomosporiaceae Thecaphora 1 0.6

Total 18 37 155 100
fungorum]. (Fabales), Rosaceae, Urticaceae (Rosales),
Inspected specimens of Basidiomycota FEuphorbiaceae,  Violaceae — (Malpigiales),
belongs to the order Puccinales and include the Malvaceae (Malvales), Brassicaceae and
genus Aecidium with four taxa, Coleosporium Resedaceae (Brassicales), the Superasterids
with one, Melampsora with two and with Caryophillaceae, Polygonaceae
Pucciniastrum with one species. The family (Caryophyllales), the Asterids with
Phragmidiaceae represented with Phragmidium Boraginaceae (Boraginales), Convolvulaceae
containing two and Trachyspora one species. (Solonales), Lamiaceae,  Plantaginaceae,

Puccinia dominates with 57 species and
Uromyces with 15 species among the genera.
Other genera are relatively small in number
of registered species. During the study totally
84 taxa belonging to the various genera of rust
fungi were recorded on 71 host plants. The
caphora of the Glomosporiaceae was recorded
with single species.

Host plant groups. The following plant

groups have been revealed: the Monocots
encomposes the families Melanthiaceae
(Liliales), Amaryllidaceae, — Asparagaceae,

Iriridaceae and Orchidaceae (Asparagales),

Cyperaceae,  Juncaceae  and  Poaceae
(Poales); the Eudicots with the family
Ranunculaceae  (Ranunculales), the Rosids

with the families Vitaceae (Vitales), Fabaceae

Scrophulariaceae (Lamiales) and Asteraceae
(Asterales) (Tab. 2).

Maximum fungal taxa are recorded on the
representatives of the genera belonging to the
families Apiaceae (Anthriscus, Bupleurum,
Chaerophyllum, Heracleum, Laser, Libanotis,
Prangos), Asteraceae (Achillea, Anthemis,
Arctium, Artemisia, Bidens, Carduus, Cirsium,
Centaurea, Echinops, Inula, Hieraceum,
Lampsana,  Senecio,  Serratula,  Silene,
Rhagadiolus, Willemetia, — Xeranthemum),
Boraginaceae  (Cerinthe,  Lithospermum,
Myosotis, Nonnea, Symphytum) and Lamiaceae
(Calamintha, Marrubium, Origanum, Salvia,
Scrophularia, Stachys).

Host plants according to fungal phyla. Host
range of Oomycota fungi is relatively limited,
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Table 2. Taxonomic structure of host plants assosiated with fungi.

Orders Families Genera Taxa
Nos %
Apiales Apiaceae Ar'zthr'iscus, Bupleurum, Chqerophyllum, Falcaria, Heracleum, Laser, 10 3.6
Pimpinella, Prangos, Seseli
Amaryllidaceae Allium, Ornithogalum 2 1.3
Asparagaceae Polygonatum 1 0.6
Asparagales lrl']z;’aceie C}"O}:f,ts, Gladiolus 2 1.3
Orchidaceae Dactylorhiza, Traunsteinera 2 1.3
Achillea, Anthemis, Arctium, Artemisia, Bidens, Carduus, Centaurea,
Cirsium, Echinops, Inula, Hieraceum, Lampsana, Leotodon, Rhagadiolus,
Asterales Asteraceae Senecio, Serratu‘ll]a, Silene, Sonchus, T araxaIZum, Tussilago, Willeietia, 23 15.1
Xeranthemum
Boraginales Boraginaceae Lithospermum, Myosotis, Nonea, Symphytum 4 2.6
. Brassicaceae Brassica, Cardamine, Cerinthe, Erysimum, Lepidium, Raphanus 11 7.2
Brassicales
Resedaceae Reseda 1 0.6
. Amaranthaceae Beta, Chenopodium 2 1.3
Core eudicots . .
Caryophyllales Caryophillacea Agroslemma, ngnthus 2 1.3
Polygonaceae Bistorta, Fallopia, Polygonum, Rumex 4 2.6
Dipsacales Caprifoliaceae Cephalaria, Dipsacus, Lonicera, Valerianella 9 6.0
Fabales Fabaceae Galega, Lathyrus, Onobrychis, Securigera, Trifolium, Vicia 13 8.5
Apocynaceae Vinca, Vincetoxicum 2 1.3
Gentiniales Gentiniaceae Gentiana 1 0.6
Rubiaceae Cruciata, Galium 4 2.6
Lamiaceae Calamintha, Marrubium, Origanum, Salvia, Stachys 6 3.9
Lamiales Plantaginaceae Plantago 2 1.3
Scrophulariaceae  Scrophularia, Verbascum 3 2.0
Liliales Melanthiaceae Veratrum 1 0.6
- Euphorbiaceae Euphorbia 3 2.0
Malpigiales Violaceae Viola 1 0.6
Malvales Malvaceae Althaea, Alcea, Malva 3 2.0
Cyperaceae Carex 3 2.0
Juncaceae Luzula 1 0.6
Poales Aegilops, Agropyron, Agrostis, Avena, Bothriochloa, Bromus, Calama-
Poaceae grostis, Dactylis, Elymus, Festuca, Hordeum, Lolium, Melica, Phragmites, 22 14.4
Poa, Sorghum, Triticum, Zerna
Ranunculales Ranunculaceae Aconitum, Clematis, Elymus, Ranunculus, Thalictrum 5 33
Rosales Rosgceae Alcl-lemilla, Potentilla, Sanguisorba 5 33
Urticaceae Urtica 1 0.6
Solonales Convolvulaceae Convolvulus 3 1.9
17 31 116 152 100

and this may be explained by the small number
of collected samples. These fungi are found on
plants of 10 different families belonging to eight
orders: Asterales, Boraginales, Brassicales,
Caryophyllales, Dipsacales, Fabales, Lamiales
and Rosales.

Host plant association of Ascomycota
is very rich. The host range of this group
involves 16 orders, 21 families, that are
Apiales, Asterales, Brassicales (Brassicaceae),
Boraginales, Caryophyllales (Amaranthaceae,
Polygonaceae), Dipsacales, Fabales, Gentiniales
(Apocynaceae), Lamiales (Lamiaceae),
Malpighiales  (Euphorbiaceae),  Malvales,
Poales (Poaceae), Ranunculales, Rosales
(Urticaceae) and Solonales (Convolvulaceae).

The host range of Basidiomycota fungi

represented with 23 families belonging to 14
orders, which include Apiales, Asparagales,
Asterales, Boraginales, Caryophyllales
(Polygonaceae), Dipsacales, Fabales,
Gentiniales (Gentiniaceae, Rubiaceae),
Lamiales (Lamiaceae,  Scrophulariaceae),
Liliales, Malpigiales, Poales, Ranunculales and
Rosales (Rosaceae).

Some fungi are found on more than one host
plant, in the same plant family and sometimes
on the species belonging to the same genus.
For example, the rust species Puccinia urticae-
carices is found on Carex tristis, C. aggegata
(Cyperaceae), and Puccinia graminis on Avena
sativa, Phleum pretense, Triticum aestivum
(Poaceae).

Results of the analyses of the richness of the

17



Aghayeva et al.: Fungal diversity of herbs

host plants has shown that herbs belonging to
different taxonomic groups may host the same
fungi, or single fungal species have different
hosts.  Phyllosticta  libanotidis,  Septoria
libanotidis, Massarina sp., Pyrenophora
sp. was recorded on Seseli transcaucasicum
(Syn.:  Libanotis transcaucasica) of the
family Apiaceae; Aecidium inulae-helenii,
Coleosporium inulae and Golovinomyces inulae,
on lnula helenium from the family Asteraceae;
Puccinia recondite and Pucciniastrum symphyti
on Symphytum caucasicum of the family
Boraginaceae,  Cercospora  beticola and
Erysiphe betae on Beta vulgaris, of the family
Amaranthaceae; Peronospora viciae, Uromyces
ervi and Uromyces fabae on Vicia sepium of the
family Fabaceae.

Species diversity according to seasonality
and elevation. Fungi highly depend on
environmental condition that determines their
growth period. Fungi are generally recorded
starting from April (decidium, Puccinia), and
the number is gradually increasing, which is
linked to the onset of vegetation and active
development period of plants. The most fungal
diversity is observed during the summer (Fig.
2).

Number of observed genera was highest in
June and July (Fig. 3). But in August, the number
of genera and species decreases slightly, which

37

Figure 2. The number of fungal genera recorded
across seasons: 37 total number of genera; a, b, c.:
number of genera in spring, summer and autumn
respectively.

can be explained by the heat and low humidity.
In September, an increase in the number of
genera and species is again observed. Starting
from October herbs are partially disappear
and in this month two species belonging to
one genus (Erysiphe) have been recorded.
Oomycetes was recorded during spring and
summer months. Number of Ascomycetes
prevailed starting from summer till the end of
September. Basidiomycetes was observed from
April till October.

Somespecieswere foundin forests, grasslands
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Figure 3. The number of fungal genera recorded across months.
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and cultivated areas. Species variation and a
consistent trend along the elevation gradient
was observed starting from the low mountain
zone. Some species were recorded at various
elevations. Colletotrichum malvarum, various
forms of the genus Golovinomyces, Puccinia
calcitrapae, Puccinia graminis, Tranzschelia
pruni-spinosae were found in the middle and
upper elevation. Monilia altaica on Hippophae
rhamnoides was found in the lowest elevation,
along the Samur river 310 m a.s.l. and Puccinia
caricina at the higher elevation, 1794 m a.s.l. in
the vicinity of Sudur village.

CONCLUSION

The study of fungi of different regions has
been of great importance in recent years. This
generally requires long-term tedious monitoring
of the study area, this may provide important
information about species distribution. The
article totally provides information about 155
fungal taxa on 152 herbs. The study of the fungi
is a great importance in terms of protecting the
plant diversity in nature, as well as protecting
plants that are widely used by indigenous
people for food and medicinal purposes. During
the study a number of hyphomycetes, rust, smut
fungi have been found on the plant species with
importance of food (Avena sativa, Avena sterilis
(Syn.: 4. ludoviciana), Betae vulgaris, Brassica
oleracea, Chenopodium album, Hordeum
vulgare, Urtica dioica), medicinal (Carduus
crispus, Elymus repens, Plantago major,
Mentha longifolia), forage (Dactylis glomerata,
Hordeum murinum, Trifolium pratense) and
ornamental (Artemisia absinthium, Festuca
rubra, Gladiolus italicus, Inula helenium,
Lithospermum purpurocoeruleum, Nonea lutea,
Viola silvestris).

Currently limited knowledge on fungal
diversity makes it difficult to determine the
protection status of fungi, and it also complicates
demographic registration of fungi [Andrew et
al., 2019; Branco, 2011]. The lack of adequate
methods to quickly calculate the impact of
environment to the fungal diversity is also a
problem that needs to be considered. There is

another possibility of incomplete information
on fungal endophytes of plants. The specificity
of the host plants, different species found on the
same plant, or the same fungal species found on
different species may pose a complication of
interpreting the obtained data. Implementation
of the work towards the study of fungal diversity
in different regions taking account the above
mentioned problems across the country will be
considered in future researches.
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Azarbaycanin Qusar rayonunun otlarinin
gobalok miixtalifliyi

D.N. Agayeva, T.B. Mailova, L.V. Abasova,
A.A. 9limammoadova, A.C. Baxsiyeva,

A.N. Oliyeva

AMEA Botanika Institutu,

Badamdar sossesi 40, Baki, AZ1004, Azorbaycan

Tadqiqat isinde 2017-2019-cu illordo Qusar
rayonunda ot bitkilarinden toplanmis, hamginin
Botanika Institutunun Mikoloji Herbarisindo
saxlanilan vo aragdirilmig gobslok niimunalori
barada molumat verilir. Oomycota 6 cinss aid 14,
Ascomycota 22 cinss aid 57 vo Basidiomycota 9
cinsoaid 84 takson ilo biitovliikde 155 ndv vondv
daxili takson olaraq toyin edilmisdir. 152 sahib
bitkinin taksonomik strukturu tadqiq edilmis vo

onlarin 5 qrup, 17 sira, 31 fasilo vo 116 cinso
aid olmasi miioyyanloasdirilmigdir. Gobaloklorin
boyilik  oksariyyati Asterales, Poales vo
Fabales siralarmin niimayondslorinin obliqat
toradiciloridir. Monitoringin naticalorine gors
ot bitkilorinin vo goboalok taksonlarinin nisbati
1:1-don ohomiyyoatli deracads farglonmir. iqlim
soraitinin gobaloklorin inisafina vo sayina tasiri
taksonomik vo ekoloji qruplardan asili olaraq
forqlonir. Beloaliklo boazi goboloklarin (4/bugo,
Alternaria, Bremia, Hyaloperonospora,
Peronospora, Pseudoperonospora, Pustula va
s.) inkigafi temperatur vo riitubotdon asilidir,
lakin bazi cinslorin (Claviceps, Colletotrichum,
Phyllachora) niimayondolori {iglin abiotik
faktorlar bir o godor ohomiyyot kosb etmir.
Diizonlikdon  yiiksokliyo  galxdigca  nov
doyiskanliyi tendensiyasi nozora carpir. Lakin
miixtalif yliksokliklordo tesadiif edilon ndvlor
do geyd edilmisdir. Colletotrichum malvarum,
Erysiphe, Golovinomyces cinslorinin
niimayondolori, Puccinia calcitrapae, P,
graminis, Tranzschelia pruni-spinosa orta vo
yuxari dag qursaqlarinda miisahide edilmisdir.
Monilia altaica vo Hippophae rhamnoides asag1
dag qursaginda, Samur ¢ay1 boyu vo Puccinia
caricina yiksok qursaqda, Sudur kondi otrafinda
agkar edilmisdir. Novlorin say1 iyun, iyul vo
sentyabr aylarinda maksimal olmusdur. Lakin
avqust ayinda cins vo novlorin sayinda azalma
geyd edilib ki, bu da yliksok temperatur vo asagi
rlitubotlo izah edils bilor.

Acar sozlar: goboalok, ndv, takson, yiiksoklik,
movsiimilik

I'pudHoe pasnooOpasue TpaB B ['ycapckom
paiione A3ep0aiimkana

J.H. Araesa, T.b. MaiisioBa, JI.B. A6acoBa,
A.A. Anumamenona, A.Jl:x. baxmuesa,
A.H. AiineBa

Hucmumym domanuxu HAHA

Bamamnapckoe mocce 40, baky, AZ1004,
A3zepbaiipkan

B nmamno#i pabore coobmaercs o rpubdax,
BCTPEUAIONINXCS B pasHOTpaBbe Kycapckoro
paiioHa, KoTopble ObuUIM COOpaHBI M HCCIENO-
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Banbl B TeueHne 2017-2019 romoB Ha ocHOBE
MaTepuanoB, XPaHSIIUXCS B MHUKOJIOTHYECKOM
repbapun MuctutyTa O60TaHuKu. Beero Obuio
onpeneneHo 14 TakCOHOB B IIECTH POAAX, MPH-
Hajuiexkanmx Kk Oomycota, 57 TakcoHOB B 22
ponax, mpuHaaIexkammux K Ascomycota, u 84
TakCOHa B JICBATH pOJaX, NpPUHAIJICKAIIM
Basidiomycota, koTopbie B I[JIOM OXBaThIBaIOT
155 BUAOB M BHYTPUBUIIOBBIX TaKCOHOB. bpuia
HCCIIeZIOBaHA TAKCOHOMUYECKas CTpyKTypa 152
pacTeHHui-X034€B, OTHOCAIIUXCS K IMATH TPYI-
naMm, 17 otpsigam, 31 cemeiictBam u 116 pogam.
[Moxapmsironiee OONBITMHCTBO TPUOOB SIBIISIOT-
sl 00IMTaTHBIMK BO30YIUTEISIMH Y TIPE/ICTaBH-
teneit Asterales, Poales u Fabales. ITo pe3ysib-
TaTaM MOHUTOPHHIA COOTHOIICHHE TPaBSHBIX
Y TPUOHBIX TAKCOHOB CYIIECTBEHHO HE OTIINYa-
ercs oT 1:1. BnusiHue kmumMaTn4eckux yciaoBUi
Ha pa3BUTHE U YUCICHHOCTb I'pUOOB pazinya-
eTCsl B 3aBUCHUMOCTH OT TaKCOHOMHYECKHX WU
OKOJIOTHUECKUX Tpymi. TakuMm oOpasom, pas-
BUTHE HEKOTOPBIX TpHOOB (Albugo, Alternaria,
Bremia,  Hyaloperonospora,  Peronospora,
Pseudoperonospora, Pustula etc.) 3aBUCHUT OT

TEeMIIepaTypsl U BIQKHOCTH, HO aOHOTHUYCCKHUE
(hakTOpPBI HE OYCHD BAKHBI JIUISI PA3BUTHS POIOB
(Claviceps, Colletotrichum, Phyllachora etc.).
BujoBas ©BMEHUMBOCTD U YCTOMYMBAs TEH/IEH-
IIUST BIOJH TPAJMEHTa BBICOTHI HAOIIOMANCH,
Ha4yMHAasl C HU3KOTOpHOU 30HBI. HO HEKOTOpHBIE
BH/IBI OBLIH 3aPETUCTPUPOBAHBI HA PA3HBIX BbI-
corax. Colletotrichum malvarum, pa3inuduHbie
TakcoHbl Erysiphe, Golovinomyces, Puccinia
calcitrapae, P. graminis, Tranzschelia pruni-
spinosa ObLTM OOHAPYKEHBI B CPEIHUX U BEPX-
HUX BbIcOTax. Monilia altaica wa Hippophae
rhamnoides Obl 0OHAPY)KEHBI B CAMON HUK-
HEl BO3BBIMIEHHOCTH, BAONb peku Camyp u
Puccinia caricina B 6011ee BBICOKOH BO3BBIIIICH-
HOCTH, B OKpecTHOCTsX aepeBHu Cymyp. Ko-
JIMYECTBO BUIOB OBLIO MAKCHMAJIBHBIM B UIOHE,
uione u ceHtsope. OHAKO YHCIIO POIOB U BH-
JIOB B aBryCTe HECKOJIBKO YMEHBIIAETCS, YTO
MOXHO OOBSICHUTH BBICOKOW TEMIIEpaTypou M
HU3KOH BJIAKHOCTBIO.

KiroueBbie cioBa:
BBICOTA, CE30HHOCTD

rpudbl, BUJI, TaKCOH,
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