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INTRODUCTION

Fungi are universally present in freshwater systems
and are of great significance in the structural and func-
tional organization of these ecosystems. Aquatic fungi
contribute to the energy flow and productivity of
ecosystems through their active role in the utilization
and biodeterioration of organic matter (Khulbe 2001).
They produce a wide range of ectoenzymes and partic-
ipate in degradation of recalcitrant macromolecules
in aquatic ecosystems (Chamier 1985, Lynd et al.
2002, Perez et al. 2002, Schoenlein-Crusius & Piccolo-
Grandi 2003, Artigas et al. 2004). The fungi encoun-
tered in freshwater are divided into 2 principal groups:
autochtonous aquatic fungi whose life cycle is specifi-
cally adapted to the aquatic environments (zoosporic
fungi of Chytridiomycetes and Oomycetes) and alloch-
thonous fungi, mainly terrestrial, filamentous hypho-

mycetes belonging to the Deuteromycotina (Fungi
imperfecti), which are not especially adapted to an
aquatic existence but whose life cycle may be com-
pleted in water if an adequate supply of nutrients is
available (Ranković 2004, Prasad et al. 2007, Shearer
et al. 2007).

Aquatic fungi are predominantly saprophytes, but
some of them possess the ability to parasitize some
other hydrobionts, causing epiphytoses, mycoses and
other conditions (Sigee 2005). For example, fungal par-
asitism can have a significant effect on interspecies
competition of algae due to the degree of specificity in
the alga attacked (Sen 1988a,b). Quite often, the para-
sitic fungi cause epidemic infections in zooplankton,
resulting in substantial disturbances in the trophic
chain of aquatic cenoses (Voronin 2008).

Even though a number of authors have pointed out
the sensitivity of fungi to changes in ecological condi-

© Inter-Research 2010 · www.int-res.com*Email: ljilja@kg.ac.rs

Diversity and dynamics of the fungal community in
Lake Ohrid
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tions as well as their rapid reaction to environmental
changes (Dick 2001, Tsui et al. 2001, Prasad et al. 2007,
Paliwal & Sati 2009), to date fungi have not been suffi-
ciently validated as bioindicators of water quality. In
view of the current growing contamination of aquatic
ecosystems, the role of fungi in the biodegradation of
particular effluents becomes increasingly interesting.
Some aquatic fungi have been reported to be able
to degrade nonyphenol, detergents, xenobiotics, and
petroleum hydrocarbons (Steciow 2002). For these rea-
sons, the study of aquatic fungi (along with other tradi-
tional components of aquatic ecosystems) is considered
to be an important direction in the development of
hydrobiological research.

Lake Ohrid is an ancient lake that formed tectoni-
cally in the Pliocene (between 4 and 10 million yr ago).
Due to its age, its geographical isolation, as well as the
permanency of life conditions, a relatively high num-
ber of lake organisms are still speciating. Lake Ohrid
represents a refugium for numerous relict species or
‘living fossils,’ whose close relatives can only be found
as fossil remains in other parts of Europe (Spirkovski et
al. 2001). The main characteristic of this lake is its
endemism: out of approximately 1200 species found
in the lake, at least 212 are endemic (Salemaa
1994, Albrecht & Wilke 2008). Endemic species cover
the complete food chain, from phytoplankton (e.g.
Cyclotella fottii ) through zooplankton (e.g. Cyclops
ochridanus), cyprinid fish (e.g. Pachychilon pictus),
predatory fish (e.g. Salmo letnica), and finally to its
diverse endemic bottom fauna (e.g. Ochridagammarus
solidus). Current knowledge related to the biodiversity
of Lake Ohrid does not, however, include data about
fungal communities.

The aim of the present work was to assess the diver-
sity of fungal communities in the oligotrophic Lake
Ohrid and to investigate their spatial and temporal
dynamics. Our results represent the first data on the
fungal community in this ancient lake, as well as a
new contribution to its biodiversity investigation. Our
results are also the first hydromycological data for
Macedonia.

MATERIALS AND METHODS

Study site. Lake Ohrid is the largest (surface area
358 km2) and the deepest (maximum depth 296.7 m)
lake in the Dassaret lake group in the Aegean lake
zone and is one of the most voluminous lakes in Europe
(volume 54.9 km3). It is situated in the Sar-Pindhos sys-
tem in karstic, or limestone, bedrock. Lake Ohrid qual-
ifies as oligotrophic, both in terms of nutrient concen-
tration (4.5 μg l–1 of phosphorus), as well as biological
parameters. Despite the lack in annual deepwater ex-

change from complete overturn or plunging rivers, dis-
solved oxygen never drops below ~6 mg l–1 (Novevska
2006, Matzinger et al. 2007). With its geological, hydro-
graphical and biological characteristics, it represents
an ecosystem of special significance. It was declared a
World Heritage site by UNESCO in 1979.

Sample collection. The diversity of fungal communi-
ties and their spatial and temporal dynamics were
studied in Lake Ohrid. Water samples were collected
monthly during the vegetation period, from March to
October, 2006.

Five permanent sampling sites were selected for
mycological research (Fig. 1). Sampling locations were
selected so as to reflect different ecological features,
with 1 site in the pelagial zone (P) and 4 sites in the
littoral zone: Grasnica (G), the zone of the Volgoska
River’s inflow, receiving industrial wastewaters and
waters from some settlements; Ohrid Bay (O), near
the city port; Sileks (S), a zone of sandy beaches in the
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Fig. 1. Morphometric map of Lake Ohrid, with locations
of the sampling sites in the pelagial (P) and littoral zones 

(G: Gra$nica, O: Ohrid Bay, S: Sileks, V: Velidab)
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eastern part of Lake Ohrid, near a tourist-recreation
complex; and Velidab (V), the cleanest part of the
lake with a rocky floor and steep bank, in a location
characterized by numerous sublacustrine springs.

Water samples were collected with a 2 l Ruttner sam-
pler, from depths of 0.5 and 3 m in the littoral zone and
0.5, 15, 25, 50, 75, 100, and 150 m in the pelagial zone.

Laboratory procedures. Water samples were pro-
cessed on the same day they were collected, for both
autochthonous and allochthonous fungal species.

The autochthonous fungal species were isolated
using the baiting technique (Arnold 1968, Dix & Web-
ster 1995). A 50 ml aliquot of each water sample was
baited with different sterilized baits and incubated at
25°C for 3 wk; 3 different substrates were used for bait-
ing: seeds of Cannabis sativa, cellophane and nail
pieces. The growth of the fungi on these baits was con-
trolled on a daily basis. The developed fungi were then
studied by direct microscopic examination.

The allochthonous fungal species were isolated
using the dilution plate technique. Both 1 and 2 ml from
each sample were inoculated on malt-agar culture
media in Petri dishes, with 3 replications. Previously,
streptomycin (Galenika) had been added to the cul-
ture media to prevent bacterial contamination. All cul-
tures were incubated at 25°C (± 2°C) under day–night
light exposure for 7 d, after which the number of prop-
agules was determined. Pure cultures were isolated
according to standard mycological methods by re-
seeding on selective substrates: potato-dextrose agar
(PDA), Czapek’s agar (CzA), and malt agar (Booth
1971). Stock cultures were kept in the culture collec-
tion of the Faculty of Science, Institute of Biology,
Kragujevac.

Isolated species were identified according to the
following literature: Middleton (1943), Raper & Thom
(1949), Cooke (1963), Raper & Fennel (1965), Coker
(1969), Seymour (1969), Gilman (1971), Batko (1975),
Ingold (1975), Barnet & Hunter (1998), Khulbe (2001),
Dugan (2006).

Data analysis. For allochthonous species, dominance
(d) was calculated according to the formula given by
Tischler (as cited by Schwerdtfeger 1975):

(1)

where ai is number of individuals of a given species,
and Σai is the number of individuals of all species.

For each taxon, frequency (F) was calculated accord-
ing to the formula given by Merkamale (as cited by
Schwerdtfeger 1975):

F = b/a × 100 (2)

where a is the total number of samples, and b is the
number of samples in which a given taxon is recorded.

In comparing the qualitative composition of the fun-
gal community in different sampling sites during the
investigation period, the Sørenson similarity index (S)
(Sørensen 1948) was used:

(3)

where a is the number of species present in locality A,
b is the number of species in locality B, and c is the
number of species that localities A and B have in com-
mon.

Analysis of variance (ANOVA) was used to test
the differences between communities at different
sites. For multiple comparisons, a Fisher’s least signifi-
cant difference (LSD) test was used. P-values <0.05
were considered to be significant. Cochran’s test was
performed to test for differences in the appearance of
the fungal taxa on a monthly basis. Statistical analysis
was performed by SPSS (version 16.0).

RESULTS

The fungal community in Lake Ohrid consists of 36
species identified from a total of 213 isolated cultures
(Table 1).

Diversity of the autochthonous fungal community

The autochthonous fungal community included 10
species with biflagellate zoospores belonging to the
orders Saprolegniales and Peronosporales, found in
50.89% of the tested water samples. The dominant
genus was Saprolegnia, whose species were found
in 20.53% of the samples. S. ferax is the most fre-
quently occurring and widely disseminated species
of this genus. It was found at all of the investigated
localities throughout the whole vegetation period. S.
hypogina and S. monoica were occasionally found in
spring in the part of the littoral that was not subject to
eutrophication. Of the genus Achlya, the best repre-
sented species was A. americana, which was identified
in 5.12% of the tested samples. A. racemosa was found
only sporadically in the littoral zone in early spring.
Dictyuchus sterile and D. monosporus were each found
in 2.56% of the samples; both species were found in
the littoral during the autumn. The most frequently
encountered species in Lake Ohrid was Pythium ulti-
mum, which was identified in 13.67% of the samples,
mostly in the water of littoral zone. Aphanomyces lae-
vis, which was previously rarely found in waters of the
Balkans, was found in 5.33% of the samples from Lake
Ohrid, always in parts of the littoral that were subject
to eutrophication.
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Allochthonous fungal community

Allochthonous fungi, which include mainly terres-
trial species, filamentous hyphomycetes, were identi-
fied in 72.3% of the tested water samples.

The allochthonous fungal community in Lake Ohrid
consists of 26 identified species from 20 genera
(Table 1). A number of isolates (47) were not identi-
fied due to the absence of fructification, and were
therefore represented as mycelia sterilia. The majority
of species of allochthonous fungi in the lake were
found rarely or individually, and only representatives
of a few genera showed a fairly massive presence.
The dominant genera were Penicillium (present in

35.02% of the tested samples), Aspergillus (27.35%),
and Fusarium (5.98%). The genus Penicillium was
present in 19.24% of isolated cultures. The most
widely disseminated species of this genus were P. ver-
rucosum var. cyclopium, P. brevi-compactum, and P.
chrysogenum. The genus Aspergillus included 15.23%
of isolates, with the best represented species being A.
flavus and A. niger. The genus Fusarium included
8.33% of determined fungi, the most frequently oc-
curring species being F. moniliforme. The species
appearing with the next greatest frequency were
Alternaria alternata, Mucor sp., and Trichothecium
roseum, while species of other genera were found
individually and sporadically.
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Table 1. Diversity of fungi in Lake Ohrid and their spatial distribution in the pelagial (at depths of 0.5, 15, 25, 50, 100, and 150 m) and 
the littoral (in localities Grasnica, Ohrid Bay, Sileks and Velidab, at depths of 0.5 and 3 m for each locality) zones, their dominance (D: dominant
taxa 5.0 ≤ d <9.9%; Sd: subdominant taxa, 2.0 ≤ d <4.9%; R: recent taxa, 1.0 ≤ d <1.9; Sr: subrecent taxa, d <1.0%), and frequency (for all identified 

species, the frequency of occurrence, F, was <25%)

No. Fungal species Sampling sites Dominance F
Pelagial Littoral %

Grasnica Ohrid bay Sileks Velidab % d
0.5 15 25 50 100 150 0.5 3 0.5 3 0.5 3 0.5 3

1 Achlya americana Humph. + + + + 5.6
2 A. racemosa Hild. + + + 4.5
3 Alternaria alternata (Fr.) Keiss. + + + + 2.2 Sd 3.6
4 Aphanomyces leavis de Bary + + + + 3.6
5 Aspergillus flavus Link ex Fr. + + + + + + 4.3 Sd 7.1
6 A. niger van Tieghem + + + + + + + + + 5.9 D 9.8
7 A. repens (Corda) Sacc + 0.5 Sr 0.9
8 A. ustus (Bain.) Thom et Ch. + + 1.1 R 1.8
9 Aspergillus sp. + + + + + + + + 5.4 D 8.9
10 Chaethomium brasiliense Batt. + 0.5 Sr 0.9
11 Cladosporium herbarum (Pers.) Link ex Fr. + 0.5 Sr 0.9
12 Kloeckera apiculata (Ress em Cloc) Janke + 0.5 Sr 0.9
13 Didimostible sp. + 0.5 Sr 0.9
14 Dictyuchus monosporus Leitgeb + + 2.7
15 Dictyuchus sterile Coker + + 2.7
16 Fusarium graminearum Schwabe + + 1.6 R 2.7
17 F. moniliforme Sheldon + + + 1.6 R 2.7
18 F. oxysporum Schlechtendal + 0.5 Sr 0.9
19 Gliocladium roseum (Link) Bainnier + 0.5 Sr 0.9
20 Mucor sp. + + + + 2.7 Sd 4.5
21 Mycelia sterilia + + + + + + + + + + 10.2 Ed 17.0
22 Penicillium brevi-compactum Dierckx + + + + + + 3.8 Sd 6.3
23 P. chrysogenum Thom + + 1.1 R 1.8
24 P. expansum Link + + 1.1 R 1.8
25 P. notatum Westling + + + 2.2 Sd 3.6
26 P. verrucosum Dierckx + + + + + + + + + + 10.2 Ed 17.0
27 Penicillium sp. + + + + + + 3.8 Sd 6.3
28 Pythium ultimum Throw + + + + + + + + 14.3
29 Rhizopus nigricans Ehrenb + + + 3.2 Sd 5.4
30 Saprolegnia ferax (Gruith) Thuret + + + + + + + + 13.4
31 Saprolegnia hypogina Pringsheim + 0.9
32 S. monoica Pringsheim + + 2.7
33 Saprolegnia sp. + + + 4.5
34 Trichosporon cutaneum (de Buer) Ota + 0.5 R 0.9
35 Trichothecium roseum Link ex S.F. Gray + + + 2.2 Sd 3.6
36 Varicosporium delicatum Igbal + 0.5 R 0.9

Total number of taxa 20 20 20 14 12
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Among the aquatic fungi identified, the species
Kloeckera apiculata, Didimostible sp., Gliocladium
roseum, and Varicosporium delicatum were recorded
here for the first time for freshwater ecosystems of
the Balkans. K. apiculata was the only species iden-
tified in the pelagial zone, at a depth of 150 m. How-
ever, due to the low presence of this species, it was
impossible to link its distribution with the nature of
organic matter or values of ecological factors. Didi-
mostible sp., G. roseum, and V. delicatum were found
in the littoral zone, in the part of the lake subject to
eutrophication.

The number of propagules found in water samples
was in the range of 0 to 19.5 × 103 l–1 and varied as a
function of time and locality. The number of propag-
ules ranged from 0 to 19.5 × 103 l–1 in the littoral zone
and from 0 to 10.5 × 103 l–1 in the pelagial zone. In the
littoral zone, sporogenic fungi were more abundant in
parts of the lake overgrown with macrovegetation, as
well as in parts subject to human influence and charac-
terized by increased eutrophication. It was impossible
to establish any regularity of propagule distribution in
relation to water depth. Maximum propagule abun-
dance was recorded in spring and fall, whereas during
summer, propagules were not found or else were pre-
sent in small numbers. Such a temporal distribution is
unquestionably linked with climatic factors and with
washing of allochthonous material from the shore dur-
ing periods of heavy precipitation. Comparative analy-
sis of propagule abundance and the spatial distribution
of identified fungi indicated greater abundance and
diversity of the allochthonous community in the littoral
than in the pelagial zone. Such a condition may be
linked with the introduction of allochthonous organic
matter and with the development of algae and macro-
phytic vegetation.

Ecological analysis

Of 36 fungal species found in Lake Ohrid, 17 were
recorded both in pelagial and littoral zones. Calcula-
tion of the Sørensen similarity index gave a value
of S = 64.3% for the two zones. The values of the
Sørensen similarity index for the pelagial zone and
for each of the localities in the littoral zone were
between 40.0 and 56.4%. The values for mutual com-
parison of different localities in the littoral were be-
tween 43.2% (Sileks–Grasnica) and 63.4% (Grasnica–
Ohrid Bay).

ANOVA did not show a significant difference in the
number of species detected between locations (p =
0.121). However, an LSD test showed a significant differ-
ence between the pelagial zone and Sileks (p = 0.039)
and between the pelagial zone and Velidab (p = 0.014).

We found that the greatest diversity occurred during
spring and fall, and the lowest diversity was recorded
during July. The number of recorded species, referring
to all sites, varied between 5 in July and 23 in Septem-
ber. Cochran’s test, applied for all months (March to
October), showed a significant difference between
months (p < 0.0005). Cochran’s test, applied to 2 months,
showed significant differences between July and Sep-
tember (p < 0.0005) and between August and Septem-
ber (p < 0.0005).

DISCUSSION

The fungal community in Lake Ohrid consists of 36
species, 10 of which are autochthonous aquatic species,
while 26 are allochthonous species of terrestrial origin.
Lake Ohrid is a newly described habitat for the identi-
fied species of fungi. Among the identified fungi, the
species Kloeckera apiculata, Didimostible sp., Gliocla-
dium roseum, and Varicosporium delicatum are newly
described for freshwater ecosystems of the Balkans.

Composition of the autochthonous fungal commu-
nity of Lake Ohrid, in which species of the genera
Saprolegnia and Achlya are dominant, is similar to
that of the corresponding community in Lake Skadar
(Ristanovic 1981), Lake Sjenica (Ranković 2004), some
lakes in Poland (Czeczuga 1991a,b) and Estonia (Vo-
ronin 1989), and some freshwater systems in North and
South America (Schoenlein-Crusius & Piccolo-Grandi
2003).

For species found in Lake Ohrid during this re-
search, others have previously described their differ-
ent roles in the function of aquatic ecosystems (Sen
1988a,b, Voronin 2008). Most of these species are
saprophytic, but there are also some potential phyto-
pathogens (Achlya racemosa, Pythium spp.), as well as
animal pathogens (Aphanomyces laevis, Dictyuchus
monosporus, Saprolegnia spp.). Moreover, it is possi-
ble that the lake is habitat for more fungi whose exis-
tence is linked with a host (epibionts, parasites) and
whose zoospores are not found free in the water.

Analysis of spatial dynamics indicates greater diver-
sity of the autochthonous community in the littoral than
in the pelagial zone. Given that the majority of these
species are saprophytic, such a spatial distribution is
probably controlled by the presence of an appropriate
substrate (Czeczuga & Muszyńska 2004). Aquatic
hyphomycetes are generally associated with clean and
well-aerated freshwaters and are believed to be sen-
sitive to pollution (Bärlocher 1992). The increase of
nitrogen and/or phosphorus concentration in olig-
otrophic freshwaters has been reported to increase
species richness (Gulis & Suberkropp 2003). In Lake
Ohrid, we found that Achlya americana and Saproleg-

173



Aquat Biol 9: 169–176, 2010

nia hypogina were always present in parts of the lake
with low nutrient concentration, while Aphanomyces
laevis was invariably found in parts subject to eutroph-
ication. Pythium ultimum was exceptionally constant
in the littoral zone. Pythium spp. are little-specialized
pathogens that can cause mass infections of Chloro-
phyta, Rhodophyta, and Cyanobacteria.

The allochthonous fungal community in Lake Ohrid
is mainly composed of terrestrial species washed into
the lake from the ground around it and species arriving
with remnants of plants found in its immediate sur-
roundings. According to Suberkropp (1991), leaf rem-
nants in the water significantly influence the presence
of fungi and their sporulation. Fungi of the genera Tri-
choderma, Fusarium, Mucor, and Verticillium were
previously isolated from decaying leaves (Attili & Tauk-
Tornisiello 1994), which can also explain their presence
in Lake Ohrid. The abundance of fungi in Lake Ohrid is
similar to that of fungi in lakes of the Neretva River
delta (Ristanovic 1973) and in Lake Sjenica (Ranković
2004), but lower than the values found in Lake Skadar
(Ristanovic 1981) or in eutrophic lakes (>omić et al.
1996, Ranković 1998, Semenova & Terekhova 1990). In
a study of saprophytic fungi in Estonian lakes, Voronin
(1989) found a close correlation between the number of
sporogenic fungi and the content of organic carbon in
the water.

The majority of species making up the allochthonous
fungal community in Lake Ohrid are widespread and
have been previously recorded both in lakes of South-
east Europe (Ristanovic 1981, >omić et al. 1996, Ran-
ković 1998, 2004) and in other parts of Europe, North
and South America, and Africa.

Several studies have suggested that aquatic fungi pro-
duce a wide range of ectoenzymes and that they are able
to degrade recalcitrant macromolecules such as cellulose
(Thompstone & Dix 1985, Carlile & Watkinson 1997,
Lynd et al. 2002), hemicellulose, pectin (Chamier& Dixon
1982), and probably lignin (Marvanová 1997, Perez et al.
2002). A certain number of taxa isolated from Lake Ohrid
were previously reported to possess the ability to de-
grade cellulose (Chaetomium, Penicillium, Fusarium,
Pythium), pectin (Aspergillus niger and Rhizopus), and
lignin (Chaetomium and Aspergillus). According to
Kiziewicz & Kurzàtkowska (2004), species of Aphano-
myces, Saprolegnia, and Pythium are able to degrade
chitin.

According to the ecological classification of hetero-
trophic microorganisms of Park (1972), the bulk of iso-
lated species belong to the category of transient acci-
dental microorganisms, probably migrants. Transient
accidental microorganisms can either develop, or lack,
sporadic activity.

The qualitative composition of the fungal community
in the littoral and pelagial zones shows a relatively high

value of the Sørensen similarity index (S = 64.3). When
the qualitative composition of fungi in the pelagial zone
is compared separately to each of the localities in the
littoral, the lowest value of Sørensen index is noted for
Ohrid Bay (S = 40.0%). Although, both in the pelagial
zones and in Ohrid Bay, the same number of taxa was
identified (Table 1), the differences between them, as
well as the low similarity index, point out that anthro-
pogenic factors probably have a significant influence
on the diversity of the fungal community. The signifi-
cance of anthropogenic influences is also confirmed by
the values of Sørensen similarity index for different
localities in the littoral zone. The highest similarity was
found between Ohrid Bay and Grasnica (S = 63.4), both
of which have been under the greatest anthropogenic
influence. Matzinger et al. (2006) previously related
the increased eutrophication in Lake Ohrid to anthro-
pogenic influences in the catchment area and to pro-
gressive use of phosphorus-containing detergents and
agricultural fertilizers. Progressive eutrophication was
detected according to the phosphorus concentration in
water (total phosphorus ~4.5 mg m–3). This concentra-
tion had grown 3.5 times during the previous century
(Matzinger et al. 2007). The dynamics of the fungal
community in the littoral zone indicate that aquatic
fungi are better represented in eutrophic water, a phe-
nomenon also reported by Ranković (2004). Numerous
studies have suggested that fungal diversity in aquatic
environments may be affected by physical and chemi-
cal characteristics of the water (Czeczuga & Muszynska
2004, Pascoal et al. 2005, Paliwal & Sati 2009). The in-
crease in nitrogen and/or phosphorus concentration in
oligotrophic freshwaters has been reported to raise spe-
cies richness (Gulis & Suberkropp 2003). Some fungi
are sensitive to the action of waste substances (Bär-
locher 1981, Lockwood & Filonow 1981, Graca 1994,
Dick 2001). Because freshwater fungi are sensitive to
changes in water quality, studies on the biodiversity of
aquatic hyphomycetes may help to show the effects of
water pollution.

The results of this research represent the first data re-
lated to the presence of fungi in Lake Ohrid, and they
also complement the existing knowledge of its biodiver-
sity in general. They also form the basis for future myco-
logical research of this significant ecosystem.
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>omić L, Rankoviç B, Barbic F (1996) Community of fungi in
Gru=a reservoir, Yugoslavia. Arch Hydrobiol Spec Issue
Adv Limnol 48:105–111

Cooke BW (1963) A laboratory guide to fungi in polluted
water, sewage, and sewage treatment systems. Public
Health Service Publ 999-WP-1, Cincinnati, OH

Czeczuga B (1991a) Studies of aquatic fungi. XXIII. The
mycoflora of Lake Wigry and seven adjacent lakes. Arch
Hydrobiol 120:495–510

Czeczuga B (1991b) Studies of aquatic fungi in Lake Sniardwy
and eighteen neighboring lakes. Int Rev Gesamten Hydro-
biol 76:121–135
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