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Effect of Environmental Factors on Diversity of
Aquatic Fungi

6.1. Introduction

Aquatic ecosystems include both lentic and lotic water bodies comprising of both
abiotic and biotic components consisting of producers, consumers and decomposers. The
conidia of aquatic fungi found trapped in foam, dispersed in water, floating on surface or
associated with decomposing organic matter. The diversity of aquatic fungi and the effect
of environmental factors on its diversity were explored. The interaction of environmental
factors greatly influence on the diversity of aquatic fungi, which break down the organic
compounds. The physical factors like light, temperature and pH are the important in
aquatic ecosystem. The role of aquatic fungi found to be more important in the
degradation of organic complex to simpler form. The aquatic fungi occur commonly and
abundantly in submerged leaves. The associated aquatic fungi in plant leaves are very
useful in self-purification of the aquatic ecosystems. Seasonal variations and other factors
(biotic and abiotic) connected with stream particularly alkalinity and conductivity pH,
temperature are varies according to seasonally in the forest that may affect species
richness and there distribution have not been considered and characteristic assemblages
of their fungi have been studied worldwide various workers. Climate change is of great
concern among the altitude of factors that are threatening biodiversity, ecosystem
functioning and the services they provide (Dudgeon et al., 2006; Vitousek et al., 1997,

Vérdsmarty et al., 2010). Climate change is represented by phenomena like the increase
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of i) mean global temperature, ii) diurnal temperature oscillations, and iii) frequency and
magnitude of severe weather events, like drought periods or intense rainfalls (Easterling

et al., 2000; Jentsch et al., 2007).

These proceedings, in turn, can affect the behaviour and distribution of species
and the structure of communities (Walther et al., 2005) because each species within
communities can migrate, adapt or perish under climate change conditions (Perkins et al.
2010). Temperature is a key factor responsible for the activity of organisms in
ecosystems (Friberg et al, 2009). The higher temperatures motivate the biological
activities at least within physiological limits (Bergfur and Friberg, 2012). As a result,
changes in temperature can have repercussions in key ecosystem processes like organic

matter decomposition (Hobbie, 1996; Cornelissen ef al., 2007).

In temperate forested streams, the input of plant litter from the riparian trees is
the main energy and carbon source to aquatic biota (Webster and Benfield, 1986).
Aquatic fungi are key drivers of plant-litter decomposition in these ecosystems
(Bérlocher, 1992); they produce extracellular enzymes that degrade plant litter, improve
litter palatability to invertebrate shredders, release fine particulate organic matter used by
invertebrate collectors, and release inorganic nutrients to primary producers

(Suberkropp, 1998; Birlocher, 2005).

The functional impacts of biodiversity loss have been the focus of increasing
research in ecology. A positive connection between fungal species richness and leaf
decomposition has often been found (Bérlocher and Corkum, 2003; Treton et al., 2004;
Duarte et al., 2004) due to facilitative interactions and complementarity resource-use

(Fernandes et al., 2011). Moreover, there is evidence that the functional impacts of
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biodiversity loss largely depend on the identity of species that are lost or expanded from
the system (Duarte ef al. 2004; Pascoal et al. 2005). This means that traits of certain
species may have a greater impact on ecosystem processes than species diversity
(Pascoal and Céssio, 2008). However, it appears that environmental context modulates
the impacts of fungal diversity on litter decomposition (Bérlocher and Corkum, 2003;

Pascoal et al., 2005).

Temperature affects the distribution (Suberkropp, 1984; Wood-Eggenschwiler
and Birlocher, 1985), growth and reproduction (Chauvet and Suberkropp, 1998;
Rajashekhar and Kaveriappa, 2000; Dang et al., 2007) of aquatic hyphomycetes. An
increase in temperature generally increases metabolic rates (Sokolova and Lannig, 2008)
probably explaining the accelerated leaf decomposition driven by aquatic fungi at higher
temperatures (Ferreira, 2011). The decomposition of fallen leaves and other detritus in

stream is dominated by fungi (Barlocher, 1992a).

Some terrestrial species may colonization before leaf abscission and initiate
breakdown if conditions are suitable (Barlocher and Kendrick, 1974; Kaushik and Hynes,
1971). Species assemblages of aquatic fungi vary seasonally, from leaf to leaf and site to
site, depending on variety of factors. Seasonal and latitudinal changes are thought to be
mainly due to differences in water temperature (Barlocher and Kendrick, 1974; Igbal and
Webster, 1973; Suberkropp, 1984, 1992), which can result in distinct summer and winter
accumulations in temperate streams (Suberkropp, 1984). Site difference within a stream
are most closely correlated with altitudes or factors associated with it (Fabre, 1998;
Raviraja et al., 1998a), which may include shift in water chemistry, current or riparian

vegetation (Gonczol, 1989; Raviraja et al, 1998b; Shearer and Webster, 1985).
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Variability in among individual leaves collected from the same site is great, and close
intermingling of many different species indicates that strongly antagonistic interactions

are rare (Sheare and Lane, 1983).

Chamier et al. (1984) emphasized the ecological consequence of the structure of
the fungal community. For example, some fungal species makes leaves more palatable
and nutritious to invertebrates shreders than others (Rong et al., 1995). Antropogenic
activities with the potential of disturbing fungal community may therefore have
implication for the entire food web. In order to understand such disturbance, it is
significant to compare the seasonal patterns in fungal community structures with or
without disturbance. The decomposition of autumn shed leaves in streams is believed to
be initiated by leaching, a rapid abiotic removal of amino acids, cabohydrates, phenolics
and other soluble substances. It leads to a loss of upto 30% of the original weight of the
leaf within 24 -48 h of its immersion (Cummins, 1974). Terrestrial leaf letter is a major
energy source in woodland streams. Aquatic fungi are the predominant microorganisms
that colonize leaves in streams, and their activity is affected by a number of
environmental factors. Although previous studies had evaluated the effects of

temperature or fungal diversity on litter decomposition in aquatic ecosystems.

The impacts of temperature, fungal species composition and diversity were
evaluated on three functional aspects: leaf-litter decomposition, fungal biomass
production and fungal reproduction. The ecological group covered includes fungi and
taxa earlier treated as fungi, exclusive of yeasts, in freshwater, brackish and marine

habitats.
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Ingold (1975) and others from temperate countries have found abundant conidia
in autumn, winter and early spring and abundance decreased in the late spring and
summer. pH greatly affects the decompositional activities of aquatic hyphomycetes in
running fresh waterbodies. The occurrence and degradative ability of water borne
conidial fungi colonizing on submerged leaf litter is influenced by the hydrogen ion
concentration (pH) of water (McKinley and Vestal, 1982). While working in an arctic
lake they found a advanced decline of fungi with increasing acidity and their almost
complete absence at pH 4.0-3.0. These fungi require a fresh oxygenated environment for
their occurrence (Webster and Towfic, 1972). Increase in fungal species number is
related with increasing dissolve oxygen and dissolve organic matter of the stream

(Kaushik and Hynes, 1971).

Several studies indicate that in lotic ecosystems, leaf litter decomposition and
fungal activity can be affected by the concentration of nutrients (e.g. nitrogen and
phosphorus) in the water (Suberkropp and Chauvet, 1995; Sridhar and Barlocher, 2000;
Grattan and Suberkropp, 2001; Rosemond et al., 2002). Aquatic hyphomycetes might
obtain inorganic nutrients (nitrogen and phosphorus) not only from their organic
substrate (leaf litter, wood debris etc.) but also directly from water passing by ravine
areas (Suberkropp, 1995; Suberkropp and Chauvet, 1995). The presence of these fungi in
the sulphide containing water bodies indicates the importance of these salts for the

growth of aquatic hyphomycetes (Field and Webster, 1985).
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6.2. Materials and Methods
Environmental factors estimated

Atmospheric temperature: The temperature of air was recorded at the time of sampling

using the thermometer.

Water temperature: The temperature of water was recorded at the time of sampling
using the mercury bulb thermometer by immersing the bulb of thermometer in water

column. The temperature was recorded in degree Celsius (°C).
pH: Water pH was recorded by pH meter.
Rainfall: Rain fall data from 2010 to 2013.

RH: Relative humidity during the period of 2010 to 2013.

Dissolved Oxygen: The amount of dissolved oxygen in water was estimated by the
Winkler’s Iodometric method by Titration assembly (APHA, 2005). The unit of
expression used to indicate the quality of oxygen is mg/L. The dissolved oxygen was

fixed on spot.

Biological Oxidation Demand: Biological oxygen demand of water was estimated by
5 days incubation method at 20°C in BOD incubator (Cintex) (APHA, 2005) and the

values were expressed as mg/L.

Chloride: Chloride of water was estimated by the Argentometric method by titration

assembly (APHA, 2005) and the values are expressed in mg/L.

Calcium: Calcium of water was estimated by the EDTA Titrimetric method by titration

assembly and the values are expressed in mg/L (APHA, 2005).
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Magnesium: The Magnesium of water was estimated by the EDTA Titrimetric method

by titration assembly and the values are expressed in mg/L (APHA, 2005).

Alkalinity: The Total alkalinity of water was estimated by the Titrimetric method by

titration assembly and the values are expressed in mg/L. (APHA, 2005).

Phosphate: The Phosphate in water was estimated by the Ammonium molybdate by UV-
VIS Spectrophotometer 119 (Systronics) and the values are expressed in mg/L (APHA,

2005).

Free carbon dioxide: The free carbon dioxide in water was estimated by the Titrimetric

method by titration assembly and are recorded in mg/L.
6.3. Methods

Culture of single conidia

The conidia released in distilled water were picked directly from water on
sterilized flamed needles and transferred to 1% M.E.A media. The picked conidia were

observed under the microscope and their germination was confirmed.
Plating of colonized leaves

The leaves colonised by species to be cultured were cut in to small 2 mm pieces
and surface sterilized in a 1:1 mixture of rectified spirit and hydrozenperoxide. After
several washings in distilled water, these pieces were transferred to 1% M.E.A. The
growth of mycelium on the edges of leaves was observed under the microscope. Small
pieces of medium containing the mycelium were transferred to fresh 1% M.E.A medium

under aseptic condition.
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