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Spatial distribution of fungal microflora in the 
sediment of a brackish lake (Lake Alimini Grande, Italy) 

used for fish production and bathing
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A study of the distribution of fungal microflora was conducted 
on the sediment of Lake Alimini Grande in order to contrib-
ute to the evaluation of the ecosystem characteristics that 
can effect the process of decomposition. The isolation and 
identification of fungal species and ergosterol analysis were 
performed on sediment samples taken from 33 monitoring 

stations in autumn and winter. Altogether, 24 strains belong-
ing to 8 genera were isolated. Trichoderma spp (41.6%) and 
Aspergillus spp (20.8%) were the dominant genera: in par-
ticular, Trichoderma was present near the Traugnano marsh, 
whereas Aspergillus was isolated in the area of connection 
to the sea.

Introduction

In the last few years there was an increasing interest in 
the dynamics of fungal flora in the environment in terms 
of clinical aspects and ecology.
In fact, opportunistic fungi have emerged during the 
past decade as important causes of morbidity and mor-
tality in immunocompromised patients [1].
In the environment, the decomposition of plant detritus, 
greatly mediated by living organisms (fungi, bacteria 
and aquatic invertebrates) is a process that affects nu-
trient dynamics in freshwater bodies [2]. The initial 
phases of the decomposition process of dead plant mate-
rial present in the aquatic system, especially cellulose, 
lignin and pectin, are mainly due to the action of micro-
nfungi [3, 4]. Microfungi also have an important role 
on the decaying material palatable to invertebrates. In 
fact, only after the detritus has been colonized by fungi 
can shredder macroinvertebrates [5] convert the coarse 
organic matter (Coarse Particulate Organic Matter, 
CPOM) into smaller particles (Fine Particulate Organic 
Matter, FPOM), on which collectors feed.
In lake Alimini Grande, a study of the distribution of 
fungal microflora was carried out in the sediment, which 
is the main site of mineralisation of organic matter in 
shallow coastal environments. The lake is a basin a few 
metres deep and is situated north of Otranto (Lecce-Ita-
ly). It is connected to the sea via a channel and receives 
amounts of freshwater from Lake Alimini Piccolo, also 
called Fontanelle, to which it’s connected via a chan-
nel named “Strittu” and via the “Zuddeo” channel that 
receives runoff waters from adjoining land. North of 
the lake there is a marshy area, the “Traugnano marsh”, 
whereas the vast sandy shore adjacent to the mouth is 
popular among the bathers in summer. The waters of the 

lake are also used for the extensive farming of valuable 
fish species.
The progressive water quality deterioration in Lake Al-
imini Grande, most probably due to the anthropisation 
of the adjacent areas [6, 7] can negatively affect not only 
the health of the lake ecosystem but also human health 
as a consequence of the productive (fishfarming) and 
recreational (bathing) uses of these waters. This has led to 
a multidisciplinary study for the evaluation of ecosystem 
characteristics that can affect the decomposition process, 
that is the renewal of primary energy sources [8] and 
consequently the turnover of the main elements in order 
to predict the biological load that the lake can tolerate. 
The study also was conducted to give information about 
infective risk associated to utilization of basin for pro-
ductive and recreational use.

Materials and methods

Isolation of fungal microflora: 33 sampling stations 
were selected situated throughout the lake area (Fig. 1). 
From each station, samples of sediment were taken with 
a bucket, transferred into sterile containers and then 
taken to the laboratory in refrigerated boxes and stored 
until analysis.
Sampling was conducted in autumn (October) and in 
winter (February).
The values of temperature, pH, dissolved oxygen and 
salinity were measured in situ (Tabs. II and III).
The isolation of fungi from the sediment was conducted 
using two methods: direct inoculation of each sample 
on Malt extract agar (Difco) and Sabouraud dextrose 
agar (Difco) supplemented with 0.5 g/l chloramphenicol 
(Difco): 1:2 dilution of each sample in sterile physiologi-
cal, after 60 min shaking, were poured onto Malt extract 
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agar and onto Sabouraud dextrose agar supplemented 
with 0.5 g/l chloramphenicol. Tests were conducted in 
triple incubation at 25°C for 15-20 days.
The isolation strains were identified based on the micro- 
and macroscopic morphological characters.
Ergosterol analysis: ergosterol levels in the fungal bio-
mass contained in the sediment of Lake Alimini Grande 
was evaluated with the method described by Newell et 
al. [9].
Ergosterol is a typical component of the cell membrane 
of eumycota. Its presence can serve as an indicator of 
fungal biomass in the sediment.
The analysis was conducted on samples taken from two 
stations with different chemical and physical character-
istics: one was situated in the centre of the lake and the 
other one was located near the Traugnano marsh. The 
sediment was drawn with a bucket and then taken to 
the laboratory in refrigerated boxes. Samples were sup-
plemented with absolute ethanol (25 g of sediment in 5 
ml of ethanol) and stored at 8°C until analysis. The trial 
was conducted in triple.

Results

Altogether, 24 strains belonging to 8 genera were isolated 
(Tab. I). Trichoderma and Aspergillus were the dominant 
genera: Trichoderma (41.6%) was mostly present near 

the Traugnano marsh; Aspergillus (20.8%) was isolated 
in the area of connection to the sea where there is a larger 
amount of dissolved oxygen (> 8 mg/l).
The central area of the lake was the less colonized by 
fungi. These data were confirmed by ergosterol analy-
sis. Ergosterol, as indicator of fungal biomass [10, 11], 
was almost absent in the samples of sediment taken 
from the centre of the Lake (0.0123 μg/g sediment). 
Higher values (0.837 μg/g sediment) were recorded 
along the shoreline. Similar data were observed in 
winter.

Discussion

The results of this study are the first data available on 
the fungal species involved in the decomposition of al-
lochthonous plant material (mainly Phragmites austra-
lis in lake Alimini Grande). The variety of fungi isolated 
is probably underestimated given to the relatively short 
period in which the research was carried out. It emerges, 
however, that decomposition in lake Alimini Grande 
is also due to the abundance of filamentous fungi not 
typically aquatic, in line with other data in literature [3, 
4, 12, 13] that find in the lake the optimal conditions to 
complete their life cycles.
The species belonging to genus Trichoderma have in 
fact better colonised the lake. These are saprophytic 
fungi with intense cellulolityc and chitinolytic activity 
to which belong ubiquitous species mainly found in the 
soil but that are capable of colonising aquatic environ-
ments in the presence of favourable nutritional condi-
tions [14, 15, 16].
T. harzianum and T. viridae species, isolated from the 
sediment of Lake Alimini Grande, have an important 
role as decomposers [17, 18]. Moreover, genus Tri-
choderma is reported to be an indicator of pollution 
in lakes, rivers and other streams as it is susceptible to 
certain environmental pollutants. In particular, T. har-
zianum has an oxidative system capable of degrading 
organic chlorine compounds [14, 19]. It is advisable to 
investigate if there is a relation between the presence of 
fungi belonging to this genus and the possible presence 
of contaminants in Lake Alimini Grande.
Additionally, attention should be paid to the hygienic 
and sanitary implications deriving from the recreational 

Fig. 1. Sampling stations.

Tab. I. Frequency and spatial distribution of fungal genera on sediments of Lake Alimini Grande.

Genera Frequency (%) Spatial distribution

Trichoderma 41.6 Traugnano marsh. Strittu mouth. West and est coastal zone

Aspergillus 20.8 Strittu mouth

Acremonium 8.3 Strittu mouth 

Talaromyces 8.3 Strittu

Penicillium 8.3 Central zone west coastal zone

Mariannea 4.1 Mouth

Mucor 4.1 Strittu

Cephalosporium 4.1 Traugnano marsh
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and productive use of the waters of Lake Alimini 
Grande and of the coast strip into which it flows. 
Several data [20] have been published about the 
clinical importance of the filamentous fungal genus 
Trichoderma, indicating that Trichoderma strains, 
besides their agricultural and biotechnological impor-
tance, may be potential opportunistic pathogens in im-
munocompromised hosts. In fact, previously considered 
a saprophytic organism with low pathogenicity, several 
centers have recently reported infections caused prin-
cipally by Trichoderma longibrachiatum [21, 22]. Al-
though the genus Trichoderma is composed of numerous 
species, recent molecular studies indicate that virtually all 
human infections are caused by a single taxonomic “sec-

tion” composed of T. longibrachiatum [23]. Trichoderma 
spp. have been reported to cause pulmonary, cerebral, 
soft tissue and disseminated infections in immunocom-
promised patients, including those with bone marrow or 
solid organ transplantation [21, 22, 24].
The identification of zones with a different colonisation 
of fungal microflora within the lake can be related to 
various chemical and physical factors such as salinity 
and oxygen concentration, to different anthropic load and 
to the different distribution of vegetation (Phragmites 
australis) along the shores of the lake [25]. In the area 
of connection to the sea, for example, where Phragmites 
australis is totally absent, fungi of the genus Aspergillus 
are prevalent.

Tab. II. Physico-chemical parameters in the waters of Lake Alimini Grande (October).

Temperature 

(°C)

pH Salinity

(‰)

Dissolved oxygen 

(ml/l)

Traugnano marsh 21.55 8.26 34.51 7.57

Strittu 19.50 8.18 29.66 7.85

Sea Connection channel 21.55 8.29 34.55 8.11

Tab. III. Physico-chemical parameters in the waters of Lake Alimini Grande (February).

Temperature

(°C)

pH Salinity

(‰)

Dissolved oxygen 

(ml/l)

Traugnano marsh 10.00 8.18 24.42 10.46

Strittu 9.80 8.22 8.43 9.40

Sea Connection channel 7.20 8.15 34.98 10.12
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