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ABSTRACT

The current investigation was undertaken to study of the seasonal variations in the intensity of
helminth parasites in 160 specimens of Indian major carps collected from different ponds of
Darbhanga district, Bihar, India. The host fish were found to parasitize there helminth endoparasites
such as Bothriocephalus, cestode in intestine, Camallunus nematode in stomach, Dactylogyrus
flukes in gills and Gyrodactylus flukes in skin. These parasites revealed seasonal fluctuation in their
prevalence percentage, mean intensity and abundance. The highest prevalence and abundance
was recorded for Dactylogyrus (70.21 and 18.33) in winter months followed by summer (42.51 and
10.66), post monsoon (10.51 and 5.66) and in monsoon months (6.65 and 3.33). Similarly the
highest prevalence and abundance was recorded for Gyrodactylus in winter (7.91 and 2.05) but
lowest in monsoon (2.01 and 0.66). The winter month did not show infection of any endoparasites
Camalluns and Bothriocephalus. The observed seasonal variations have been attributed to
temperature, feeding habit and lifecycle patterns of the parasites. The present investigation
concludes that winter and summer seasons as the most susceptible seasons to parasitic attacks in
Indian major carps.
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city pond.

1. INTRODUCTION

Darbhanga district in Bihar is known as city of
ponds. The district has huge freshwater
resources in form of thousands of Government
and private ponds. The pond water is
generally used for domestic and fisheries
activity. However, Darbhanga is categorized
as one of the fastest urbanizing cities of north
Bihar.

Parasites are an important group of pathogens
causing infection and diseases in fish. In fact,
parasitic infestations are becoming real threats to
fish health and production. It is essential area for
proper attention of aquatic biologists for
sustainable aquaculture production. Parasitic
infestations play a major role in disease
occurrence  (78%) in Indian  freshwater
aquaculture causing huge economic loss [1].
Andhra Pradesh and West Bengal fish farmers
are put to a loss of 21% and 26% respectively in
terms of production due to parasitic infestations
and resultant diseases [2,3].

In most of the fish farms, it was observed that
among all fish pathogens, parasitic infestation
has been the major cause of concern because of
high morbidity and slow growth rate. These
parasites were difficult to be removed from the
culture system, causing significant setback to
freshwater aquaculture. Under poor water quality
conditions [4] or stressful environment [5] these
parasites multiply rapidly there by affecting fishes
with high morbidity [6]. Fish parasites and
diseases caused by them spread quickly when
factors like water, food and temperature become
favourable for mass reproduction of parasites [7].
The important such factors are changes in water
temperature, water quality, dissolved oxygen, pH
and the density of fish [8].

Fish parasites are of two types, ectoparasites
and endoparasites. Endoparasites have been
reported from almost every internal organs of
fish, however species specificity of occurrence
are there Marcogliese [9] Murray and Peeler, [10]
Wali et al., [11]. Endoparasites have complex life
cycles, most often involving at least two hosts.
Helminths constitute one of the major and
important group of parasites of fish and cause a
severe loss in fish production [12]. Like other
parasites, helminthes also draw nutrition from
fish hosts thereby depriving them of essential

nutrients and inhibiting growth resulting into
morbidity and mortality with consequent
economic losses [9].

Hence the objectives of the present study were
to investigate the impact of seasonal variation in
infestation of helminth parasites in Indian major
carp of different culture ponds of Darbhanga,
Bihar.

2. MATERIALS AND METHODS

The water samples were collected from different
ponds Darbhanga in the period for one year from
June, 2022 to May, 2023, specimens Indian
major carps were collected monthly for once in
every month and samples brought into laboratory
in ice-box then the fish were refrigerated for
isolation of parasites inhabiting stomach and
intestine within 2-3 days of collection.

The endoparasites so isolated from the test
organs were preserved / fixed in AFA (Alcohol
formalin-Acetic acid) fixative. The AFA was
prepared as follows:- Formalin (40% aqueous
formaldehyde) -60 ml, Ethyl Alcohol (95%)- 500
ml, Glacial acetic acid — 40 ml, Distilled water —
400 ml were mixed and heated with a sprit lamp
[13]. The aceto-carmine stained parasites were
minutely observed under microscope. The
identification of parasites were done using
reference keys of Yamaguti [14,15] Cheng [16]
Chubb et al, [17] and Chandra [18].

The season-wise prevalence percentage, mean
intensity and abundance of the identified
helminth  parasites were determined by
employing the following formulae (Margolis et al.,
1982).

Prevalence= Total no. of host infected X 100/
Total no. infected host examined

Mean Intensity = Total no. of collected
parasites / Total no. infected host examined

Abundance (Relative Density) = Total no. of
parasites / Total no. infected host examined

3. RESULTS
The results of the present study have been

elaborated in Table 1. The specimens no. 160
Indian major carp, Labeo rohita, Catla catla and
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Cirrhinus mrigala were found to parasitize there
helminth endoparasites. There were four different
species of helminthes were identified such as
Bothriocephalus cestode in intestine, Camallunus
nematode in stomach and two ectoparasites
Dactylogyrus flukes isolated from gills and
Gyrodactylus flukes from skin. The seasonal
fluctuations in intensity of infestation of these
parasites in terms prevalence (%), mean
intensity and abundance have been shown in
Table 1, Histogram 1. The seasonal fluctuation in
the infection level of all four parasites revealed
very comparative results. The highest prevalence
and abundance was recorded for Dactylogyrus
(70.21 and 18.33) in winter months followed by

summer (42.51 and 10.66), post monsoon (10.51
and 5.66) and in monsoon months (6.65 and
3.33). Similarly the highest prevalence and
abundance was recorded for Gyrodactylus in
winter (7.91 and 2.05) but lowest in monsoon
(2.01 and 0.66). The maximum prevalence and
abundance of the endoparasites were recorded
in summer followed by monsoon, post monsoon
and winter months. The highest prevalence and
abundance was recorded for Bothriocephalus in
monsoon (6.67 and 0.12) but in winter no
infection was recorded. The highest prevalence
and abundance was recorded for Camallunus in
monsoon (5.05 and 0.09) but in winter no
infection was recorded.

Table 1. Seasonal variation of Helminth parasites infestation in Indian major carps

Seasons Parasites Prevalence (%) Mean intensity Abundance (%)
Post Monsoon Dactylogyrus 7.66 20.51 5.66
Gyrodactylus 2.33 2.91 0.76
Bothriocephalus 2.6 1.0 0.02
Camallunus 2.5 1.0 0.03
Winter Dactylogyrus 10.33 70.21 18.33
Gyrodactylus 5.32 7.91 2.05
Bothriocephalus 0.0 0.0 0.0
Camallunus 0.0 0.0 0.0
Summer Dactylogyrus 9.66 42.51 10.66
Gyrodactylus 3.33 5.21 1.44
Bothriocephalus 4.55 15 0.07
Camallunus 4.54 1.07 0.03
Monsoon Dactylogyrus 6.65 6.65 3.33
Gyrodactylus 2.02 2.01 0.66
Bothriocephalus 6.67 1.62 0.12
Camallunus 5.05 1.65 0.09
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12
10
8
6 -
4 -
2 -
0 -
23222/ 2/22 222222222
AEREEREREERREEREREE
Ol 2T 20| 0| 2|2 n|2 |8 o &
=38 el TS e T 8 el 8 €
S| 8 Ol ® S| 8 Ol @ G| 2 Ol ® G| 2 Ol ®©
S| > 0O| 0 >[S00 >SS 0| O] >0
ol < ol < olo|<c [aRNGHE=
° ° I I
[a5] [a5] o o
Post Monsoon Winter Summer Monsoon

144



Mehta and Kumari; Uttar Pradesh J. Zool., vol. 45, no. 19, pp. 142-147, 2024; Article no.UPJOZ.4088

Mean intensity
80
70
60
50
40
30
20 +
10 +
0 . .
2121222121221 2|21=2212|2|=2|2
HEEIEIE R EIR R EIRE R EE
Olon| 2w O o2 w O ol 2w O ol 2w
>3 8 el 2l 8l elFT 8T Y E
uEOmUEOmUQOmteOm
8>~'CU‘U>~'CUN>~'CUN>~'CU
(CHF= 0|0|g (=R NCHF= 0|05
o o o o
[an] [an] o o
Post Monsoon Winter Summer Monsoon
0,
Abundance (%)
20
18
16
14
12
10
8
6
g_j
0_ - n I— o
212222122 2|2/2/22|2|22|:2
>| (@© >| @© >| (@© >| @©
51—;:2@1—;:2@5:2@1—;:2
Q0| 2wl | &l m| Pl ml T
>o 8l el ZT 8lelFe 8Tl S e
AR EEEEIE I
— — — —
o|0|s o|0o|< o|lo|s o|o|s
o o o o
o [an] o [aa]
Post Monsoon|  Winter Summer Monsoon

Histogram 1. Seasonal variation of Helminth parasites infestation in Indian major carps

4. DISCUSSION

The findings of present study are in conformity
with those of Chandra et al. (1997), Moffasshalin
et al. [19] Thakur et al. [20]. The results of the
study reveal the maximum infestation in terms
prevalence, mean intensity and abundance of the
ectoparasites in winter followed by summer, post
monsoon and monsoon. In endoparasite the
maximum infestation were observed in summer
but no infestation was observed in winter.
Seasonal variation in prevalence, abundance
intensity as well as infection level was observed
in present study may be host tolerance,
temperature, metabolic activities and adverse

impact exerted by parasites on immune system
of fish as suggested by Moffasshalin et al. [19]
Thakur et al. [20]. Some earlier reports also
support the work occurrence and intensity of
infestation  of  helminth  parasites  with
temperature, oxygen content, salinity and pH
[9,21].

5. CONCLUSION

This study concludes that water bodies of
Darbhanga region need proper management
particularly during post winter and summer which
are pick months of helminth parasites infection
causing heavy mortality to fishes and fingerlings
in nursery leading to loss of production.

145



Mehta and Kumari; Uttar Pradesh J. Zool., vol. 45, no. 19, pp. 142-147, 2024; Article no.UPJOZ.4088

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of this manuscript.

ACKNOWLEDGEMENT

The authors are thankful to the Department of

Zoology,

C.M. Sc. College, Darbhanga, LN

Mithila University, Darbhanga, for the provision of
laboratory facilities used in this study.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Lakra WS, Abidi R, Singh AK, Sood N,
Rathore G, Swaminathan TR. Fish
introduction and Quarantine Indian
Perspective, Lucknow: National Bureau of
Fis; 2006.

Vineetha P, Abraham TJ. Risk factors,
managements issues and economic
impacts of diseases on carp aqua culture
in Andhra Pradesh. J. Rural Dev.
(Hydrabad). 2009;28:49-63.

Ramudu KR, Dash G. Histopathological
alteration in the vital organs of the Indian
major carps with parasitic infestation in fish
farms, West Bengal, India Durg Dev. Ther.
2015;6:38-43.

Poulin R. Toxic pollution and parasitism in
freshwater fish Parasitology Today. 1992;
8:51-61.

Choresca CH, Jr, Gomez DK, Han JE.
Molecular  detection of Aeromonas
hydrophila isolated from albino catfish,
Clarias sp. reared in an indoor commercial
aquarium. Korean J. Vet. Res. 2010;50:
331-333.

Mishra SS, Das R, Choudhary P,
Debbarma J, Sahoo SN, et al. Prevalence
of Fish and Shrimp Diseases and Use
of Various Drugs and Chemicals in
Indian Aquaculture for Disease
Management. J Fish Aqua Dev: JFAD-
129.; 2017.

DOI: 10.29011/JFAD-129. 100029.
Srivastava CB. Fish pathological studies
in India. Abrief review. Dr. B.S. Chauhan
commemoration. 1975;349-358

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

146

Omeji S, Solomon SG, Idoga ES. A
comparative study of the common
protozoan parasites of Clarias gariepinus
from the wild and cultured environments in
Benue State. Nigeria. J. Parasitol. Res.
2011;20:1-8.

Marcogliese DJ. Implications of climate
change for parasitism of animals in the
aquatic environment. Canadian Journal of
Zoology. 2001;79:1331-1352.

Murray AG, Peeler EJ. A frame work for
understanding the potential for emerging
diseases in aquaculture. Preventive
veterinary Medicine. 2005;67:223-235.
Wali A, Balkhi MH, Magbool R, Sah FA,
FA, Darzi MM, Kumar A, Bhat BA.
Histopathological alterations and
distribution of Pomphorhynchus
kushmirensis in intestine and their
seasonal rate of infestation in three
freshwater fishes of Kashmir. Jour. Of
Entom. & Zool. St. 2016;4:22-28.

Jha AN, Sinha P, Mishra TN. Seasonal
occurrence of helminth parasites in fishes
of Sikandarpur reservoir, Muzaffarpur
(Bihar). Indian Journal of Helminthologu.
44;1-8.h Genetic Resources: India. 1992;
198.

Alam MM, Khan MA, Hussain MA,
Moumita D, Mazlan AG, Simon KD.
Intensity of parasitic infestation in silver
carp, Hypophthalmichthys molitrix. Journal
of Zhejiang University. Science B.
(Biomedicine and Biotechnology). 2012;13:
1024-1028.

Yamaguti S. Studies on the helminth fauna
of Japan. Part 4. Cestodes of fishes.
Japanese Journal of Zoology. 1934;6(1):1-
112.

Yamaguti S. Systema Helminthum: The

Acanthocephala. Interscience Publisher
New York; 1963.

Cheng CT. General Parasitology.
Academic Press Inc. London. 1973,
726.

Chubb JC, Pool DW, Velt Kamp CJ. A key
to the species of cestodes (Tapeworms)
parasitic in British and Irish freshwater
fishes. J. Fish Biol. 1987;31:517-543.
Chandra KJ. Fish Parasitology. Lima
Printing Press, Mymen Singh; 2004.
Mofasshalin MS, Bashar MA, Alam MM,
Alam GM, Moumita D, Mazlan AG, Simo
K.D. Parasites of three Indian Minor Carps
of Rajshahi, Bangladesh Asian Journal of
Animal and Veternity Advances.
2012;7:613-620.


https://www.cabi.org/isc/abstract/19340800344
https://www.cabi.org/isc/abstract/19340800344
https://www.cabi.org/isc/abstract/19340800344
https://www.cabi.org/isc/abstract/19340800344

20.

21.

Mehta and Kumari; Uttar Pradesh J. Zool., vol. 45, no. 19, pp. 142-147, 2024; Article no.UPJOZ.4088

Thakur GP, AN. Jha BS. Jha, Infection
Dynamics of Helminth Parasites in the
Silver Carps, Hypophthalmichthys
molitrix with reference to season. Int. J.
Cur. Microbio. App. Sc. 2020;9(6):3781-
3786

Modu BM, Saiful M, Kassim Z, Hassan M,
Shaharom-Harrison FM.

Impact  of

monogenean parasite in relation
to water quality effects on the structural
changes in the gills of fresswater
cat  fish, Hhemibagarus nemurus
valenceinnes 1840. Empowering Science,
Technology and Innovation towards a
better ~ tomorrow. UMTAS LS017;
2011.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://prh.mbimph.com/review-history/4088

147


https://prh.mbimph.com/review-history/4088

