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The present study is the first documentation of the metazoan parasitofauna of freshwater fishes in
Vizianagaram district of Andhra Pradesh state. The study was conducted for a period of two years
i.e. June 2014 to May 2016. The Prevalence and mean intensity of metazoan parasitic infection and
various community characteristics, together with the qualitative similarity of metazoan parasites
among species and families of the fishes were determined of the 15 fish species of freshwater fishes
of Vizianagaram District, Andhra Pradesh belonging to nine different families. Metazoan parasite
fauna of this geographical area is very less diverse with only 23 species of parasites belonging to 5
major taxa: three species of monogeneans, 15 digenea of which 8 adult digeneans and 7 larval
trematodes, 2 cestodes, 2 copepods and one acanthocephalan. Prevalence of infection ranged from
13.3% (Wallago attu) to 34.3% (Clarias batrachus) and mean intensity from 1.17 (M. aculeatus) to
3.0 (G. giurus). The infra and component communities of parasites were somewhat characteristic/
peculiar. The dominance pattern of the major taxa was in the order Digenea > Monogenea >
Cestodes = Copepods > acanthocephalans. Mastacembelus armatus, Macrognathus aculeatus and
Mastacembelus pancalus showed the richest parasite fauna whereas Catla catla, Cyprinus carpio,
Notopterus notopterus, M. pancalus and Heteropneustus fossilis showed least rich fauna and
Cirrhinus mrigala marked none. The parasite faunas of M. armatus, M. aculeatus and M. pancalus
and that of M. vittatus and S. seenghala and C. punctatus and G. giurus were similar. However, in
spite of taxonomic nearness and the similarity of habits and habitats of 4 species of cyprinids (C.
catla, C. mrigiala, L. rohita and C. carpio), their parasite fauna were qualitatively dissimilar of the 3
species of parasites encountered in them only one was shared by the 2 host species.

Copyright © Mani Gudivada and Anuprasanna Vankara, 2017, this is an open-access article distributed under the terms of
the Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium,
provided the original work is properly cited.

INTRODUCTION

usage demands that we look at the parasites and usage with
respect to their involvement and responsibility for diseases and

Parasitology has traveled a long way, and covered a wide area
to secure its place today as a distinct scientific discipline. What
is more, its ever-expanding frontier continues to bear an
eloquent testimony to its vibrant viability. During the long
process of growth and evolutionary run, however it has
accommodated a diverse flow of contributions from many other
disciplines, which in their turn have provided nourishment,
enrichment and at times embellishment. Parasitology in its
literal sense may go to encompass a wide canvas and parasites
like many other organisms have made suitable models for
valuable studies on what may be called fundamental biology.
However it should be admitted, that all the information’s thus
obtained have not always lent them to be exploited
meaningfully to answer the needs and problems of parasitology
with its conventional and pragmatic connotation. Sanction of
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disabilities in man and animals. Parasitic diseases continue to
be a cause of major concern to human and animal health in
several parts of the globe including India, causing high
morbidity, mortality and economic losses. Many worms
infection prevail in animal hosts, which in turn, may become
natural reservoirs of infection to human host. The nature and
extent of worm types that occur in food giving animals like
fishes, poultry and livestock mammals depend on, and are
influenced by the ambient environmental factors and socio-
cultural practices prevailing in a region.

Helminths are the most common and abundant parasites of
fishes. They are occurring as endoparasites usually in the gut
and associated organs of fishes. Taxonomic studies on helminth
parasites of fishes were initiated in the early 19th century itself
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by scientists, but they received momentum in the 20th century.
To date around 30,000 species of helminth parasites were
recorded from freshwater fishes. The present investigation
deals with the ecological aspects of metazoan parasites of
freshwater fishes of Vizianagaram, Andhra Pradesh.

India is endowed with many freshwater resources, rich fish
genetic biodiversity (2,200 fish species) and ranks 9™ in terms
of freshwater mega diversity (Miltermeier et al., 1997).
Nevertheless, a significant portion of the freshwater fish
production in India is still based on the harvest from wild
population (Sarkar et al., 2008). In tropical regions, parasites
are major concern to freshwater and marine fishes (Iyaji and
Eyo, 2008; Bichi and Dawaki, 2010; Ekanem et al., 2011).
They constitute a major limiting factor to the growth of farmed
fish (Bichi and Yelwa, 2010). They play a vital role in
devaluation of nutrients (Hassan et al., 2010); alteration of
biology and behaviour (Lafferty, 2008); inducing blindness and
in decreasing immunity (Echi et al., 2009 a, b); reduction of
growth and fecundity, increasing mortality and morbidity
(Nmor et al., 2004) and they also cause mechanical injuries
based on number and site of infection (Echi et al., 2009 a, b).
Moreover, parasites may also control host population dynamics
and manipulate community structure (Malan et al., 1997;
Marcogliese, 2004; Hatcher et al., 2006; Vignon and Sasal,
2010).

Parasitology is an ever going discipline in research. The host
parasite associations are unique in the sense that of the two
organisms it is only the parasites that is benefited while the
host suffers. The valuable information pertaining to the
ecological aspects of freshwater fishes was contributed by
several parasitologists of national and international status
(Kennedy, 1976; Holmes, 1973; Dogiel, 1964, William and
Jones, 1994; Khalil and Polling, 1997; Pérez-Ponce de Leon et
al., 2000; Nelson and Dick, 2002; Johnson et al., 2004;
Madhavi and  Rukmini, 1992;  Muralidhar, 1989;
Satyanarayana, 1982; Madhavi and Sairam, 2000; Dhole et al.,
2010; Alves and Luque 2001; Salgado-Maldonado et al., 2001,
2004; Luque et al., 2003; Takemoto et al., 2005, Avenant-
Oldewage and Knight, 2008; Mwita and Nkwengulila, 2008;
Zetlmeisl, 2011; Vankara and Chikkam, 2013; Vankara et al.,
2014, 2015, 2016; Gudivada et al., 2012, 2017).

Previous surveys from Vizianagaram have focused mainly on
Icthyofaunal diversity and taxonomy (Rao et al, 2013;
Ramaneswari and Sridhar, 2015). At present, very few records
of parasitic helminths in the study area were documented
(Sujana and Shameem, 2015; Mani et al, 2017). The present
study was an attempt at bringing out the community
characteristics of the metazoan parasite fauna of 15 species of
freshwater fish of Vizianagaram district.

Study Area

Vizianagaram is located at 18.12°N 83.42°E. It has an average
elevation of 74 metres (242 feet). The district is bounded on the
east by Srikakulam District on the west and south by
Visakhapatnam district, on the south east by the Bay of Bengal
and North West by Odisha state. The major rivers flowing in
the study area are Nagavali, Janjavathi, Suvarnamukhi,
Vegavathi, Champavathi and Gosthani. Apart from rivers there
are many ponds, tanks, ditches, streams and few stagnant

watery areas. The main tanks in Vizianagaram are Dwarapudi,
Bondapalli, Nelivada, Konisa, Devupalli, Gollupalem,
Dharmapuri, Gajularega, Ayyannapeta, Kanapaka,
Jonnavalasa, Gajapathinagaram, Garbham etc. and reservoirs at
Gadigedda, Tatipudi, Andra and Thotapalli. There are many
medium irrigation projects covering an area of 43,984
Hectares. Generally fish captured from 7 reservoirs and 203
village tanks and culture fisheries yield 0.7 tons in
Vizianagaram district (FAO Corporate Document Repository).

MATERIALS AND METHODS
Fish Collection and Identification

Fishes were collected from the above reservoirs, rivers and
tanks in different seasons by using different types of ‘Nets and
Gears’ with the help of local fishermen. Fishes caught were
thoroughly washed, photographed in fresh condition and
preserved in 9-10% formalin solution (Jayaram, 1999). For
larger fishes an incision on the abdomen was done and the gut
contents were removed before preservation. The collections
were made once in a month from June 2014 to May 2016. The
fishes were identified with help of standard books (Talwar and
Jhingran, 1991, Jayaram, 1999 and Nath and Dey, 2000).

Parasitofauna analysis

External surface of the fish was grossly examined using a hand
lens for ectoparasitic species and crustaceans. Smear of
scrapings from the skin, fins and gills were also examined for
ectoparasites. The fish were sectioned and the alimentary canal,
liver, kidney, swim bladder and spleen examined for
endoparasites. The excised gastrointestinal tract was carefully
sectioned into portions such as oesophagus, intestine and
rectum and each portion was then cut open, washed in Petri
dish with 0.1% sodium chloride solution and examined
thoroughly for the endoparasites namely, digeneans, cestodes,
nematodes and acanthocephalans. These endoparasites were
collected and preserved in A.F.A (Alcohol-85 ml, Formalin-10
ml and Acetic acid-5 ml) which acts as an ideal fixative for the
whole mount preparations and processed for further studies.
Trematode cysts from the muscle were manually teased to
release the metacercariae, which were fixed in hot alcohol-
formal-acetate (AFA) and preserved in 70% ethyl alcohol.
Digenean trematode metacercariac were stained in
Haematoxylin and Eosin (Paperna, 1996). Figures were drawn
with the aid of camera lucida and measurements were taken
with the aid of an ocular micrometer. Measurements are given
in millimetres unless otherwise mentioned. Microphotographs
were taken and scale is provided accordingly. Voucher
specimens of fish and parasites were deposited in the
Department of Zoology, Maharajah’s College (Autonomous),
Vizianagaram, Andhra pradesh, India.

Data analysis

Different biostatistical parameters like prevalence, mean
intensity, mean abundance, dominance value, proportion and
dominance index were calculated for total parasites, parasitic
groups and also for individual parasitic genus were applied for
qualitative and quantitative analysis of the data. Biostatistical
books by the Snedecor and Cochran (1967), Sundara Rao and
Richard (1996), Daniel (1998) and formulae from Leong and
Holmes (1981) were followed for statistical analysis.
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RESULTS

The different species and families of fishes examined, infected
and the total number of fish examined and infected in each
species are shown in Table 1.

Table 1 List of host fish species and families examined and
number of fish infected during the study period, June 2014
- December 2015

No. of fish No. of fish

Name of the host . . Families
examined infected
1. Catla catla (Hamilton) 150 24 Fam: Cyprinidae
2. Cirrhinus mrigala 54 ) ”
(Hamilton)
3. Labeo rohita (Hamilton) 140 18 «“
4. Cyprinus carpio (Linnaeus) 79 16 «“
3. Notopierus notopterus 22 04 Fam: Notopteridae
(Pallas)
6. Mastacembelus armatus 132 0 Fam:
(Lacepede) Mastacembelidae
7. Macrognathus aculeatus «
(Bloch) 128 35
8. Macrognathus pancalus «
(Hamilton) 44 12
9. Wallago attu (Bloch & 120 16 Fam:Siluridae
Schneider)
10. Mystus vittatus (Bloch) 125 25 Fam:Bagridae
11.Sperata seenghala (Sykes) 140 20 «“
12. Heteropneustus fossilis 2 06 Fam:
(Bloch) Saccobranchidae
13. Clq;‘za.v batrachus 70 24 Fam: Clariidac
(Linnaeus)
14. Channa punctatus (Bloch) 162 45 . Fam: .
Ophiocephalidae
1. Glossggobius giurus 65 16 Fam: Gobiidae
(Hamilton)
Total 1453 303

The list of parasites and their distribution in host fishes and
families are presented in Tables 2 and 3.

Parasite species overlap (= similarity of the parasite fauna) in
different species and families of fishes is given in Tables 8 and
9 respectively. Metazoan parasites occurred in almost 14
species of fishes except in Cirrhinus mrigala. Of the 1453
fishes examined, 20.9% harboured metazoan parasites and the
average number of parasites was 1.83 per fish. Prevalence of
infection was the highest in C. batrachus (34.29%) and the
lowest in L. rohita (12.86%). On the whole, in the carnivorous
and omnivorous fishes prevalence of infection was
comparatively higher than in the predominantly herbivorous
species. The highest MI of metazoan parasites was noted in G.
giurus (3.0) and the lowest in M. pancalus (1.17); the former a
predominantly carnivore (particularly larvivore) and the latter
an herbivore. As with prevalence, MI was also slightly higher
in the carnivorous species than in the herbivorous. Proportion
of metazoan parasites registered the maximum in C. punctatus
(0.2) and the lowest in N. notopterus (0.011) (Table 4).

Of the 14 species of fishes infected, 78.6% harboured
digeneans, 35.1% harboured monogeneans. The other major
taxa of metazoan parasites Cestoda, Acanthocephala and
Copepoda were harboured by equal number of host fishes
=14.3% each. The dominance pattern of the major taxa of
metazoan parasites in freshwater fishes of this region was in the
order, Digenea > Monogenea> Cestoda = Acanthocephala =
Copepoda (Table 2). The most dominant group of parasites was
Digenea (DV = 34.71%) and the least were Cestoda and
Copepoda (DV =5.75%) (Tables 2, 3 & 4).

Results of the family-wise comparison of parasitic infection
(Table 5) showed that the highest prevalence of metazoan
parasitic infection was in Clariidae (34.3%) and the lowest in
Siluridae (13.3%) and Cyprinidae (13.7%).

Table 2 Distribution of metazoan parasites in 15 species of freshwater fishes of Vizianagaram, Andhra pradesh (\-present)

Fish species

Parasite species/

N, Mo

oI M.

Catla Cirrhinus Labeo Cyprinus

hu Wallago Mystus Sperata Heteropneuste Clarias Channa  Glossogobius

Group FEETES
catla _mrigala _rohita __ carpio

us_us armatus s

s pancalus __attu__ vittatus hala s fossilis _batrachus punci giurus

Monogenea
D.catalius
B.wallagonia
T. tengra
Digenea
Genarchopsis goppo
Opecoelus mehrii
Opecoelus beliyai
Asymphylodora tincae
Haplorchoides macrons
Allocreadium aculeatum
Allocreadium handiai
Isoparorchis hypselobagri
Larval Trematodes
Metacercaria Clinostomum mastacembeli
Metacercaria Clinostomum dasi
Metacercaria
Euclinostomum heterostomum
Metacercaria Isoparorchis hypselobagri
Tetracotyle glossogobii
Tetracotyle sp-1
Metacercaria Ascocotyle nana
Cestodes
Lytocestus indicus
Circumonchobothrium shindei
Acanthocep-hala
Pallisentis ophiocephali
Copepoda
Ergasilus malnadensis
Argulus siamensis

v v

< 2

N

< 2

The overall nature of metazoan parasitic infection in different
species and families of freshwater fishes is given in Tables 4
and 5 respectively. The community characteristics of the
parasite fauna in different species and families of fishes are
presented in Tables 6 and 7 respectively.

Prevalences of infection in the other six families were,
Mastacembelidae 29.3%, Ophiocephalidae 27.8%,
Saccobranchidae = 27.3%, Gobiidae = 24.6%, Notopteridac =
18.2% and Bagridae= 17.0%. The highest MI was noted in
Gobiidae (3.0) and the lowest in Saccobranchidae (1.33).
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Table 3 Distribution of metazoan parasites in 9 families of freshwater fishes of Vizianagaram, Andhra pradesh (N-present)

Parasite species/
Group

FISH FAMILY

Cyprinidae

Notopteridae

hid

q

Mast

Siluridae

Bagridae S

Clariidae

Ophi

Gobii

Monogenea
D.catalius
B.wallagonia
T. tengra
Digenea
Genarchopsis goppo
Opecoelus mehrii
Opecoelus beliyai
Asymphylodora tincae
Haplorchoides macrones
Allocreadium aculeatum
Allocreadium handiai
Isoparorchis hypselobagri
Metacercaria Clinostomum mastacembeli
Metacercaria Clinostomum dasi
Metacercaria
Euclinostomum heterostomum
Metacercaria Isoparorchis hypselobagri
Tetracotyle glossogobii
Tetracotyle sp-1
Metacercaria Ascocotyle nana
Cestodes
Lytocestus indicus
Circumonchobothrium shindei
Acanthocephala
Pallisentis ophiocephali
Copepoda
Ergasilus malnadensis
Argulus siamensis

\/

\/

< 2

Table 4 Prevalence (P= %), Mean Intensity (MI), Abundance (A), Dominance value (DV) and proportion of metazoan parasites
in different species of freshwater fishes of Vizianagaram, Andhra Pradesh

Number Number Number of Larval

. . . . A b hal q :
Fish species/Family examined infected parasites Total Monogenea Digenea Trematode Cestoda P Copep Proportion
Fam: Cyprinidae
P 16 16
150 24 Ml 1.33 1.33
Catla catla 32 A 021 0.21 0.057
DV 576 100
P
Cirrhinus mrigala 54 T - l\gl
DV
P 12.86 5.71 11.42
. 140 18 MI 211 2.25 1.25
Labeo rohita 38 A 027 0.06 0.14 0.068
DV  6.83 47.37 52.63
P 20.25 20.25
) ) 79 16 Ml 1.63 1.63
Cyprinus carpio 26 A 033 033 0.046
DV 468 100
Fam: Notopteridae
P 18.18 18.18
: ) 2 04 ML 150 150
Notopterus notopterus 06 A 027 027 0011
DV 1.08 100
Fam: Mastacembelidae
P 31.81 16.67 15.15 7.58
} : 132 0 MI  1.50 1.18 1.25 1.20
Mastacembelus armatus 63 A 048 0.20 019 0.09 0.113
DV 1133 41.27 39.68 19.05
P 27.34 17.19 15.63
) ) 128 35 MI 191 1.64 1.56
Macrognathus aculeatus 67 A 052 028 024 0.121
DV 12.05 53.73 46.27
P 2727 27.27
) 44 12 MI 1.17 1.17
Macrognathus pancalus 14 A 032 032 0.025
DV 2.52 100
Fam:Siluridae
P 1333 8.33 5.0
120 16 MI 1.88 1.80 2.0
Wallago attu 30 A 025 0.15 0.10 0.054
DV 5.40 60.0 40.0
Fam:Bagridae
P 200 12.0 ?22
o 125 25 Ml 1.56 1.46 -
Mystus vittatus 39 A 031 018 ‘:)3 1549 0.070
DV 7.01 56.41 :
P 1429 2.86 12.14
140 2 ML 1.65 3.75 1.06
Sperata seenghala 33 A 024 011 013 0.059
DV 5.94 45.45 54.55
Fam: Saccobranchidae
P 2727 27.27
i NP 2 06 MI 1.33 1.33
Heteropneustes fossilis 08 A 036 036 0014
DV 144 100
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Fam: Clariidae

Clarias batrachus

Fam: Ophiocephalidae

Channa punctatus

Fam: Gobiidae

Glossogobius giurus

TOTAL

70

162

65

1453

24

45

303

42

110

48

556

P 3429

Ml
A
DV

P
Ml
A
DV

P
MI
A
DV
P
MI
A
DV

1.75
0.60
7.55

27.78
2.44
0.68

19.78

24.61
3.0
0.74
8.63
20.9
1.83
0.38

4.198
1.72
0.07

18.88

18.57 22.86

1.69 1.25

0.31 0.29 0.085
52.38 47.62

12.35 9.26 19.75

1.60 233 1.34

0.20 0.22 0.27 0.198
29.09 31.82 39.09

12.31 6.15 9.23

1.25 4.50 3.33

0.15 0.28 0.31 0.086
20.83 37.50 41.67

9.22 5.29 1.789 2.62 1.51

1.44 1.70 1.23 1.66 1.45

0.13 0.09 0.02 0.04 002 -
34.71 23.56 5.76 11.33 5.76

Table 5 Prevalence (P=%), Mean Intensity (MI), Abundance (A), Dominance value (DV) and proportion of metazoan parasites
in different families of freshwater fishes of Vizianagaram, Andhra Pradesh

. . . Number Number Number of . Larval A " Lo o .
Fish species/Family examined infected parasites Total Monogenea Digenea Trematode Cestoda P Copep Proportion
P 13.7 7.57 3.78 3.78
Cyprinidae MI 1.66 1.56 1.63 1.25
423 58 9% A 0.23 0.12 0.06 0.05 0.17
DV 17.27 52.08 27.08 20.83
P 18.2 18.2
Notopteridae MI 1.5 1.5
22 04 06 A 027 027 0.01
DV 1.08 100
P 293 14.47 17.11 3.29
. MI 1.62 1.41 1.35 1.20
Mastacembelidae 304 89 144 A 047 0.20 023 0.04 0.26
DV 25.9 43.06 48.61 833
P 133 8.33 5.0
S MI 1.88 1.8 2.0
Siluridae 120 16 30 A 025 0.15 0.10 0.05
DV 5.40 60.0 40.0
P 17.0 7.17 10.94
. MI 1.60 1.95 1.21
Bagridae 265 45 72 A 027 014 013 0.13
DV 12.95 51.39 48.61
P 273 273
. MI 1.33 1.33
Saccobranchidae 22 06 08 A 036 036 0.01
DV 1.44 100.0
P 343 18.57 22.86
. MI 1.75 1.69 1.25
Clariidae 70 24 42 A 0.6 031 0.29 0.08
DV 7.55 52.38 47.62
P 27.8 12.35 9.26 19.75
. . MI 2.44 1.6 2.33 1.34
Ophiocephalidae 162 45 110 A 0.68 0.20 022 027 0.20
DV 19.78 29.09 31.81 39.09
P 24.6 1231 6.15 9.23
. MI 3.0 1.25 4.50 3.33
Gobiidae 65 16 48 A 0.74 01s 028 031 0.09
DV 8.63 20.83 37.50 41.67
P 20.9 4.20 9.22 5.30 1.79 2.62 1.51
MI 1.83 1.72 1.44 1.70 1.23 1.66 1.45
TOTAL 1453 303 336 A 0.38 0.07 0.13 0.09 0.02 0.04 0.02
DV o 18.88 34.71 23.56 5.76 11.33 5.76

Table 6 Community characteristics of metazoan parasites of 15 species of freshwater fishes of Vizianagaram district, Andhra
Pradesh

Fish Families/species

Parameters Cyprinidae Notopteridae M belid Siluridae Bagridae brSacft_); e Clariidae O'p h,l.‘z- Gobiidae GTrnatl;:i
Cec  Cm Lr Cy.c Total Nn Ma Mac Mp Total Wa Mv Ss Total Hf Cb Cp Gg
Number examined 150 54 140 79 423 22 132 128 44 304 120 125 140 265 22 70 162 65 1453
Number infected 24 - 18 16 58 04 42 35 12 89 16 25 20 45 06 24 45 16 303
Total no. of parasites(N) 32 - 38 26 96 06 63 67 14 144 30 39 33 72 08 42 110 48 556
No. "fs”ecfss)"fpms“es or - 02 o0l 03 01 04 04 01 06 02 02 02 02 01 02 04 03 23
No. of taxa of parasites (K) 01 - 02 01 03 01 02 01 01 02 02 02 02 02 01 02 02 02 05
Prevalence (%) 16 - 129 203 137 18.2 31.8 273 273 293 133 20 143 17.0 273 343 27.8 24.6 20.9
Mean Intensity(MI) 133 - 211 1.63 1.66 1.5 1.5 1.91 1.17 1.62 1.88 1.56 1.65 1.60 1.33 1.75 2.44 3.0 1.83
Abundance (A) 021 - 027 033 023 0.27 0.48 0.52 0.32 0.47 0.25 0.31 0.24 0.27 0.36 0.6 0.68 0.74 0.38
Proportion of parasites 0.06 - 0.07 0.05 0.17 0.01 0.11 0.12 0.03 0.26 0.05 0.07 0.06 0.13 0.01 0.08 0.20 0.09
Dominance index (DI) 1.0 - 050 1.0 1.0 0.37 0.50 1.0 0.52 0.51 0.50 1.0 0.50 0.34 0.36

Cc C.catla Cm C.mrigala Lr L.rohita Cyc.Cy.carpio Nn N.notopterus Ma M.armatus Mac M.aculeatus Mp M.pancalus Wa W.attu Mv M.vittatus Ss S.seenghala Hf H.fossilis Cb
C.batrachus Cp C.punctatus Gg G.giurus

In the other families MI varied between 2.44 and 1.5. The
highest proportion of metazoan parasites was recorded in
Mastacembelidae (0.26) followed by Ophiocephalidae (0.20),
Cyprinidae (0.17) and Bagridae (0.13). The lowest proportion
was noted in Notopteridae (0.01) and Saccobranchidae (0.01).
In Gobiidae it was 0.09, in Clariidae 0.08 and in Siluridae 0.05.

Community structure of metazoan parasite fauna in different
species of fishes

The results are shown in Table 6. Each host species had a
characteristic assemblage or community of parasites, which differed in
several respects among the host species. Of the 15 host species, three
(M. armatus, M. aculeatus and C. punctatus) harboured four parasite
species each and C. mrigala harboured none.
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Table 7 Community characteristics of metazoan parasites of nine families of freshwater fishes of Vizianagaram district, Andhra

Pradesh
. . . - . Saccobran .. . . .
Parameters Cyprinidae Notopteridae Mastacembelidae Siluridae Bagridae chidae ClariidaeOphiocephalidae Gobiidae Total
Number examined 423 22 304 120 265 22 70 162 65 1453
Number infected 58 04 89 16 45 06 24 45 16 303
Total no. of parasites (N) 96 06 144 30 72 08 42 110 48 556
No. of species of parasites (S) 03 01 06 02 02 01 02 04 03 23
No. of taxa of parasites (K) 03 01 02 02 02 01 02 02 02 05
Prevalence (%) 13.7 18.2 29.3 13.3 17.0 27.3 343 27.8 246 209
Mean Intensity (MI) 1.66 1.5 1.62 1.88 1.60 1.33 1.75 244 3.0 1.83
Abundance (A) 0.23 0.27 0.47 0.25 0.27 0.36 0.6 0.68 074  0.38
Proportion of parasites 0.17 0.01 0.26 0.05 0.13 0.01 0.08 0.20 0.09
Dominance index (DI) 0.39 1.00 0.43 0.52 0.50 1.00 0.50 0.34 0.36

In the other hosts species, the number of parasite species varied
between one and three. Most of the host species harboured two
parasite species. In L. rohita and W. attu (Monogenea, Copepoda) M.
armatus and C. batrachus (Digenea, Cestoda), M. vittatus and S.
seenghala (Monogenea, Digenea) C. punctatus and G. giurus
(Digenea, Acanthocephala) the parasite fauna was constituted by two
major taxa of parasites.

C. catla, C. carpio, N. notopterus, M. pancalus and H. fossilis
which harboured only one species of parasite, dominance index
was the highest (1.0). In the above host species digeneans were
a very dominant component constituting 78.6% of the total
number of parasites except in C. catla where monogeneans
dominated. DI was almost similar in L. rohita (0.50), M.
aculeatus (0.50), W. attu (0.52), M. vittatus (0.51), S. seenghala
(0.50) and C. batrachus (0.50). In L. rohita and W. attu
ectoparasites, in M. aculeatus, M. vittatus, S. seenghala and C.
batrachus digeneans dominated in the parasite fauna.

In M. armatus, G. giurus and C. punctatus DI recorded
comparatively low values (0.37, 0.36 and 0.34 respectively)
and in these species the parasite fauna were comparatively
homogeneous.

Qualitative similarity of the parasite fauna of the host fishes
(Table 8) showed that there was relatively high similarity
between the parasite fauna of M. vittatus and S. seenghala
(Jaccard index = 100) as also between those of C. catla and L.
rohita (Jaccard index = 50.0). Of the two species of parasites
encountered in M. vittatus and S. seenghala two were shared by
the two hosts. Similarly, one species of parasites harboured by
C. catla and L. rohita was shared by them. Only relatively
lesser similarity was noted in the parasite fauna of the M.
aculeatus and M. pancalus (Jaccard Index = 25.0), though four
species of parasites were encountered in them only one species
was shared by them.

Table 8 Parasite species overlap in different species of freshwater fishes of Vizianagaram district, Andhra Pradesh

Fish
Species S Lr Cy.c Nn Ma Mac Mp Wa My Ss Hf Cb Cp Gg
1
Catla catla (Ce) 1 (50.0) 0 0 0 0 0 0 0 0 0 0 0 0
Labeo rohita (Lr) 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyprinus carpio (Cyc) 1 0 0 0 0 0 0 0 0 0 0 0 0
Notopterus notopterus (Nn) 1 0 0 0 0 0 0 0 0 0 0 0
Mastacembelus armatus (Ma) 4 0 (332 3) 0 0 0 0 0 0 0 0
1
Macrognathus aculeatus — (Mac) 4 0 (25.0) 0 0 0 0 0 0 0
Macrognathus pancalus (Mp) 1 0 0 0 0 0 0 0 0
Wallago attu (Wa) 2 0 0 0 0 0 0 0
. 2

Mystus vittatus (Mv) 2 0 (100) 0 0 0 0
Sperata seenghala (Ms) 2 0 0 0 0 0
Heteropneustes fossilis (Hf) 1 0 0 0 0
Clarias batrachus (Cb) 2 0 0 0
1

Channa punctatus (Cp) 4 0 (16.6)
Glossogobius giurus (Gg) 3 0

Table 9 Parasite species overlap in different families of freshwater fishes of Vizianagaram district, Andhra Pradesh

No. of

Fish Family species of Cyprinidac Notopteridae Mastacembelidae Siluridae Bagridae Saccobranchidae Clariidae Ophiocephalidae Gobiidae
parasites (S)
Cyprinidae 03 0 0 0 0 0 0 0 0
Notopteridae 01 0 0 0 0 0 0 0
Mastacembelidae 06 0 0 0 0 0 0
Siluridae 02 0 0 0 0 0
Bagridae 02 0 0 0 0
Saccobranchidae 01 0 0 0
Clariidae 02 0 0
. . 1
Ophiocephalidae 04 (16.6)
Gobiidae 03
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Community ecology of metazoan parasite fauna in different
Samilies of fishes

The highest prevalence of metazoan parasitic infection was in
Clariidae (34.3%) and the lowest in Siluridae (13.3%).
However, the highest number of species of parasites was
recorded in Mastacembelidae (6 belonging to two major taxa)
and the lowest in Notopteridac and Saccobranchidae (1).
Ophiocephalidae harboured four species of parasites belonging
to two major taxa, Cyprinidae was infected with three species
belonging to three major taxa, Gobiidae with three species
belonging to two major taxa, Siluridae, Bagridae and Clariidae
harboured two species belonging to two major taxa. In
Mastacembelidae, the parasite fauna was predominated by
adult and larval Digeneans (five species), whereas the most
assorted fauna of parasites was in Cyprinidae. Mean intensity
recorded the highest in Gobiidae (3.0) followed by
Ophiocephalidae (2.44), Saccobranchidae recorded the lowest
MI (1.33). In the other families MI varied between 1.5 and 1.88
(Table 5). Dominance index recorded high for Notopteridae
and Saccobranchidae (1). In these cases adult Digenea (DV =
100%) and larval trematodes (100%) only occurred. No other
taxa of parasites recorded (Table 7). Analysis of parasitie
species overlap in different host families showed that the
parasite species were qualitatively less similar in
Ophiocephalidae and Gobiidae (Jaccard index = 16.6) (Table-
9).

DISCUSSION

Overall nature of parasitic infections

Interspecific and interfamilial comparisons of metazoan
parasitic fauna revealed that both prevalence and mean
intensity were higher in carnivorus/omnivorus species/families
indicating the importance of feeding habit in determining the
parasitic fauna in them. Carnivorous fishes more prone to
parasitic infections as they have high probability of acquiring
parasites, particularly heteroxenous forms than the herbivorous
forms, which because of the restriction in food, do not have
chances of acquiring more infections nor more varied fauna of
parasites.

Community ecology of metazoan parasite fauna

Compared to the parasite fauna of birds and mammals, species
richness and mean intensity of parasites in freshwater fishes is
more diverse but their parasite diversity is less compared to
their marine counterparts (Kennedy et al., 1986). The present
study is in total agreement with these 2 contentions as only 23
species were encountered from these 14 species of fishes as
against more than thousand species from different species of
marine fishes (Madhavi, 2011) from the same geographical
area. In this context, it is to be noted that the component
community (=local parasite fauna) is influenced by several
factors and there could be even temporal differences in the
nature of compound communities (Holmes, 1990). According
to Esch et al, (1998); Hartvigsen and Kennedy, (1993);
Kennedy, (1993); Beevi and Radhakrishnan (2012) who
showed that parasitic communities of freshwater fishes are
basically stochastic assemblages established by events like
chance introduction, colonization and extinction of parasites in
a given region. Carnivorous forms of the family
Mastacembelidae, Ophiocephalidae, Saccobranchidae

harboured richer parasite faunas than predominantly
herbivorous forms. Moreover, distribution of parasite species
was somewhat homogenous than in herbivorous. Predominance
of helminthic infection in the parasitic communities was
observed by Radhakrishnan and Nair (1980) and Biju Kumar
(1996a) and the present study concur with their views showing
86.9% of helminthic infection in the freshwater fishes of
Vizianagaram district.

Qualitative similarity of parasite fauna

High qualitative similarity of the parasite fauna has been
noticed for the two herbivorous species, C. catla and L. rohita,
for the two bagrids, S. seenghala and M. vittatus which support
the fact that the feeding habits of the host species plays a very
crucial role in shaping the parasite fauna of the host. However,
the parasite fauna of closely related species, M. aculeatus, M.
armatus and M. pancalus and Ophiocephalus punctatus and
Glossogobius giurus showed very less resemblance in their
parasite fauna and the causes for the observed variation of the
parasitic fauna of closely allied host species are beyond
comprehension. This observation is supporting the views of
Biju Kumar (1996b) who also reported the variation in species
composition between the two closely related Asian cichilids,
Etroplus suratensis and E.maculatus.

CONCLUSION

Metazoan parasite fauna of the freshwater fishes of
Vizianagaram District is very poor and less diverse which
might be due to geographical variations in a given area. The
present study gives a better picture of the community ecology
of the metazoan parasites in the freshwater fishes by providing
a host-parasite database to the future taxonomists.
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