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ABSTRACT

Olympus camera (2048X1536 pixel).

In the present decades, science and scientific methods are exploring great inventions and much of the biological information, may
be answered by the end of 21% century. The present research has been conducted to identify fungal species on spider and applied
image analysis technique. During rainy and winter seasons, due to dramatic decrease in temperatures, fungi grow on the spiders as
white colonies. Staining of these white, mushroom like mycelium has been done and identified two organisms, Nomuraea rileyi and
Nomuraea atypicola. The fungal spores are infecting spiders and also other insects, through intake of food or entering into the body
by respiratory track. An image analysis technique provides much clarity in microscopic images of fungi on degrading spiders taken by
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INTRODUCTION

Fungi are cosmopolitan in distribution; grow in all the
places wherever there is nutritious growth materials
present in the surroundings. Spores will be produced
faster due to the presence of nitrogenous materials and
fungal mycelium will be seen'?, These are fastest growing
multicellular species which can have the capacity to
degrade the dead organism or even kill a living cell for
reproduction *.

A recent advance in insect pathology has considered
being greater than bacteria and viruses, whose
potentialities as biological control agents of insect pests
of crops. Better understanding of the role in mycology,
probably can be explained by the increase in knowledge
of natural phenomena of pathogens in the regulation of
insect populations”.

A part of the eukaryotic crown group, fungi was radiated
about a billion years ago, constitute an independent
group equal in rank to that of plants and animals °. Most
biologists have seen dense colonies of fungal filaments
growing in nature and the colonies are less dense.
Although the filamentous fungi and spores are
microscopic, the colony can be very large with individuals
of some species measuring the mass of the largest
animals or plants.

More than 70,000 species of fungi have been described;
however, some estimates that 1.5 million species may
exist and still to be identified” ®. Due to having varied
natural habitats fungi usually are the primary decomposer
organisms present. A few species such as yeast are
studied as model organisms that can be used to gain
knowledge of basic processes of life. The fields such as
genetics, physiology, biochemistry, and molecular biology
provide much knowledge in cellular process of fungi that
are applicable to interact with many organisms”.

Fungi affecting humans and vertebrates for their growth
are called zoopathogenic fungi. Fungal diseases are called
mycoses and those affecting organisms can be divided
into four groups based on the level of penetration into
the body tissues: Superficial mycoses, Cutaneous mycoses
or dermatomycoses, Subcutaneous mycoses and Systemic
or deep mycoses'’.

Differing from bacteria and viruses, fungi can infect
insects not only through the gut, but also through
spiracles, particularly through the surface of the
integument'’. This property leads directly to the
hypothetical prospect of infecting insects, independently
of their feeding activity.

Wherever adequate moisture, temperature, and organic
substrates are available, fungi are present. Although
biological scientists normally think of fungi as growing in
warm, moist forests, many species occur in habitats that
are cold, periodically arid, or otherwise seemingly
inhospitable. Diversity of most groups of fungi tends to
increase in tropical regions, to recognize that optimum
conditions for growth and reproduction vary widely with
fungal species .

MATERIALS AND METHODS

Collection of fungal species

Arachnological studies on fungal species has been
conducted for effect of Arachnophagous fungi, which are
an important mortality factor among spiders, especially
web building species in the tropics like Visakhapatnam.

Appearance

It is long and fairly thin, whitish silky stem and mushroom
like appearance on spider bodies, covered in pale pinkish
grey velvety stuff which is the spores. (Figure 1)
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Figure 1: Young spider with mushroom like fungal colony after infection

(@)Fungal specimen before stining-

Microscopic examination

Preparation of reagent:

15% Potassium Hydroxide Solution
(a) Potassium hydroxide 15 g

(b) Glycerol 20 ml

(c) Distilled water 80 ml

Procedure

(1) Place the material to be examined onto a clean glass
microscope slide.

(2) Add a drop of 15% KOH to the material and mix.
(3) Place a cover glass over the preparation.

(4) Allow the KOH preparation to sit at room temperature
until the material has been cleared.

(5) Observe the preparation at 10x, 45x and 100x
microscopy.

Image analysis

The images from microscopy has been analysed using
image analysis softwares such as Image analyzer v1.30
and Pixcavator 2.4.1 softwares.

RESULTS AND DISCUSSION

Fungi have been attached to the bodies of the spiders,
appeared as white mycelium and the stained parts of the
fungi have been visualized as greenish-blue. Both
filamentous and individual species with spores has been
visualized and is provided in Figure 2.

1. Nomuraea rileyi (Figure 3)
a. Classfication

Kingdom: Fungi

(b) Fungal species on spider

- -
(c) Stained specimen

Phylum: Ascomycota
Class: Ascomycetes /Hyphomycetes
Order: Hypocreales
Family: Clavicipitaceae
Genus: Nomuraea
Species: rileyi
b. Description

Nomuraea rileyi is an important fungus that attacks
spiders. An outbreak of this fungus was reported in 1985
on larvae of rice insects, when it prevented an increase in
the population of Spodoptera sp. Nomuraea rileyi is
composed of pale green to gray-green conidiophores on a
white basal felt of mycelium. The conidia are broadly
ellipsoid and in dry chains. They are 3.5-4.5 x 2-3 um long.
The conidiophores have branches. Each branch contains
2-5 phialides or conidial chains. The early infective stage
of N. rileyi is a white mass of fungus covering the spider.
After a few days, the spores are formed and the host
becomes pale green. Nomuraea rileyi also attacks the
larvae of stems borers, leaffolders, armyworms, and
caseworms.

Figure 3: Image analysis: Nomuraea rileyi
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2. Nomuraea atypicola (Figure 4)
a. Classfication
Kingdom: Fungi

Phylum: Ascomycota
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Class: Ascomycetes
Order: Hypocreales
Family: Clavicipitaceae
Genus: Nomuraea
Species: atypicola

b.  Description

The conidia of N. atypicola to be cylindrcal and curved, 4-
6 x 1.2-1.5 pu.m; the conidia of the present fungus are
ellipsoid and 4.5-5 x 2-2.5 p.m.

Figure 4: Image analysis: Nomuraea atypicola

Figure 5 provides the clarity of images by using image
analysis software’s.

Figure 5: Image clarity using Pixcavator

Figure 6 has provided the description of the stained
specimen. There are 10 dark and 1 light objects visualized.
Dark objects have more number of round objects (10 to
45) than the light object (3).

Figure 6: Object analysis using pixcavator

In the tropical countries such as India, there is a huge
climatic variations occurring during the present century.
Temperatures are extremely increased and there is
uneven rainfall and winter seasons. Due to this change,
new and emerged microbial organisms are forming which
are mostly affecting smaller species such as insects
(spiders, ants, mosquitoes), small fishes, reptiles and

aves. The new species also may exist on these spider
webs and the identification of these species is presently
focused due to degradation of various types of insects
and other species on the spider web.

During winter season, the round, white mycelium forming
on the young spiders may appear due to the higher
humidity present in the air, making a favorable
temperature and condition to kill the host and develop
mycelium from the spores. Hence the destruction and
growth of lager species due to micro organisms are being
studying from decades. Fighting against microorganisms
by larger species can be done by immune-pathogen
mechanisms, where the activities are less in insects such
as spiders. Due to this lack of active immune system,
most of the fungal species such as Nomuraea rileyi and
N.atypicola are growing actively by utilization of
nitrogenous compounds from spiders on biosphere.

CONCLUSION

Fungi act as pathogens and kills young spiders during
winter season due to having adequate temperature for
the growth of fungal spores. Further studies can provide
relationship of insect-parasitism or insect-degradation
mechanisms. Isolation of metabolites from these species
may kill plasmodium species, and also used as insecticides
and pesticides. Phylogenetic analysis of Arachnomycetus
fungi can be provided. Further studies can identify new
fungal species on insects and new emerging fungal
species due to biotic and climatic changes.
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