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Abstract: The seasonal variations of acanthocephalan parasite Echinorhynchus veli (George & Nadakal, 1978)
infecting the oriental sole Brachirus orientalis (Bloch & Schneider, 1801) was studied a period of two years from
2011 to 2013 through regular sampling of fish from brackish water Veli Lake, on the southwest coast of Kerala. A
total of 4,127 parasites were collected from 448 fish examiend. The highest prevalence (86.01) and abundance (6.96)
of infection was observed in summer season and the seasonal variations were significant in the case of prevalence.
The intensity of infection was high (11. 39) during northeast monsoon. The populations of the acanthocephalan
parasite, E. veli were observed to be in a dynamic state, determined by abiotic factors including water temperature,
tidal movements and water currents and biotic factors in feeding behaviour of the host and availability of infected
intermediate hosts.
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INTRODUCTION
Infections with helminth parasites remain as one of
the most important problems confronting
aquaculture. Among helminth groups, adult
acanthocephalans are endoparasitic worms infecting
the vertebrates, while they lead larval life in
crustaceans. A large number of marine, brackish and
freshwater fishes are infected by acanthocephalans
and occasionally their immature juveniles emigrate
and encyst in visceral organs of host fish. There are
few recent published reports highlighting the
population dynamics and seasonal variations in
acathocephalan infections on fish (Boping and
Wenbin,  2007; Amin and Burrows, 2011; Gupta et
al., 2011; Khurshid and Ahmad, 2014; Kundu et
a;., 2015). This paper document the seasonal
variations in prevalence and intensity of
acanthocephalan Echinorhynchus veli on the oriental
sole Brachirus orientalis.
MATERIALS AND METHODS
A total of 664 specimens of the host fish Synaptura
orientalis were collected from Veli Lake,
Thiruvananthapuram during April 2011 to March
2013. Intestines of fish was carefully cut open

longitudinally and examined for the worms; the
worms recovered were washed in 0.7% saline,
counted and fixed in 10% neutral buffered formalin
or in 70% ethanol (Horobin, 1988; Ash and Orihel,
1991).
The data obtained were analysed (month wise and
season wise) for parameters such as prevalence (%
of infection), intensity (total worm burden/ number
of hosts infected) and abundance (total worm burden/
number of hosts examined). The seasons considered
in the study based on meteorological data are winter
(January and February), summer (March-May),
southwest (SW) monsoon (June-September) and
northeast (NE) monsoon (October-December). One-
way ANOVA and F- test were performed to find out
the variations in parasitic infections.

RESULTS
The prevalence of acanthocephalan infection was
high (86. 01%) during the summer season in the
two annual cycles and gradually decreasing to 66.
87, 54. 33 and 49. 92% in southwest monsoon,
northeast monsoon and winter respectively (Table
1; Fig. 1).  In each annual cycle, the peak prevalence
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Table 1. Monthly and seasonal and variations in the prevalence of the parasite Echinorhynchus veli
in the fish Brachirus orientalis

Months
and
Seasons

2011- ’12 2012- ’13
Total
Hosts

Infected
Hosts

%
Prevalence

March 33 27 81.82 33 28 84.85
April 28 23 82.14 45 37 82.22
May 13 12 92.31 58 55 94.83
Summer 74 62 83.78 136 120 88.24
June 17 13 76.47 19 13 68.42
July 14 11 78.57 48 31 64.58
August 25 16 64 20 14 70
September 26 15 57.69 21 14 66.67
SW Monsoon 82 55 67.07 108 72 66.67
October 31 19 61.29 31 20 64.52
November 43 25 58.14 30 16 53.33
December 26 10 38.46 14 5 35.71
NE Monsoon 100 54 54 75 41 54.67
January 32 12 37.5 11 4 36.36
February 16 9 56.25 30 19 63.33
Winter 48 21 43.75 41 23 56.1
Total 304 192 62.15 360 256 66.42
F 24.18269**

Total
Hosts

Infected
Hosts

%
Prevalence

Fig. 1. Seasonal variations in the prevalence of
infection of the parasite Echinorhynchus veli in the
fish Brachirus orientalis

Fig. 2. Seasonal variations in the intensity of infection
of the parasite Echinorhynchus veli  in the fish
Brachirus orientalis

was observed in March, April and May and lowest
during December and January (Table 1) and the
seasonal variations were significant (Table 1).
The intensity of infection was high (11. 39%) during
the NE monsoon in both annual cycles, and gradually
decreasing to 10.13, 8.15 and 8.02% in South West

(SW) Monsoon, summer and winter, respectively
(Table 2 and Fig. 2). In each annual cycle, the peak
intensity was observed in June, July and November
and lowest in March, April and May (Table 1). The
variations are however not significant.
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Table 2. Seasonal and monthly variations in the intensity of the parasite Echinorhynchus veli
in the fish Brachirus orientalis

Months
and
Seasons

2011- ’12 2012- ’13
Total

parasites
Total

infected
hosts

Intensity Total
parasites

Total
infected

hosts

Intensity

March 302 27 11.19 235 28 8.39
April 223 23 9.7 222 37 6
May 107 12 8.92 275 55 5
Summer 632 62 10.19 732 120 6.1
June 35 13 2.69 218 13 16.77
July 99 11 9 376 31 12.13
August 231 16 14.44 116 14 8.29
September 124 15 8.27 108 14 7.71
SW Monsoon 489 55 8.89 818 72 11.36
October 194 19 10.21 179 20 8.95
November 341 25 13.64 183 16 11.44
December 172 10 17.2 35 5 7
NE Monsoon 707 54 13.09 397 41 9.68
January 107 12 8.92 49 4 12.25
February 72 9 8 124 19 6.53
Winter 179 21 8.52 173 23 7.52
Total 2007 192 10.18 2120 256 8.67
F 1.193815

Table 3. Seasonal and Monthly variations in the abundance of the parasite E. veli in the fish S.
orientalis

Months
and
Seasons

2011- ’12 2012- ’13
Total

parasites
Total
hosts

Abundance Total
parasites

Total
hosts

Abundance

March 302 33 9.15 235 33 7.12
April 223 28 7.96 222 45 4.93
May 107 13 8.23 275 58 4.74
Summer 632 74 8.54 732 136 5.38
June 35 17 2.06 218 19 11.47
July 99 14 7.07 376 48 7.83
August 231 25 9.24 116 20 5.8
September 124 26 4.77 108 21 5.14
SW Monsoon 489 82 5.96 818 108 7.57
October 194 31 6.26 179 31 5.77
November 341 43 7.93 183 30 6.1
December 172 26 6.62 35 14 2.5
NE Monsoon 707 100 7.07 397 75 5.29
F 1.88689

Abundance of infection was high during summer
season in two annual cycles, the mean abundance
being 6.96 and gradually decreasing to 6.77, 6.18
and 3.97 in SW monsoon, NE monsoon and winter
respectively (Table 3; Fig. 3) in each annual cycle.

The peak abundance was observed in June, July and
August and lowest in December and January, and
the variations were not statistically significant
(Table 3).
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Fig. 3. Seasonal variations in the abundance of infection
of the parasite Echinorhynchus veli in the fish Brachirus
orientalis

DISCUSSION
In the present study prevalence of infection of the
parasite Echinorhynchus veli in the fish Brachirus
orientalis was significantly high (86. 01%) during
the summer season. Hundred percent prevalence of
infection with the parasite Tenuiproboscis sp. was
reported by  Sanil et al. (2010), According to
Khurshid and Ahmad (2012) the rainy season which
started in spring and continued to early summer,
made environmental conditions more favourable for
development in intermediate host of helminth
parasites and led to an increased availability of
infective stages in rainy and post-rainy seasons. This
resulted in higher prevalence in summer and post-
summer months. The present study also is in
conformity with these observations. Another pattern
of acanthocephalan infection in fishes of Wular
Lake, Jammu and Kashmir reports high infection
during spring and low in summer.  In the
acanthocephalan Acanthosentis dalti, Jha et al.
(1992) reported prevalence varying from 11.1 to 76%
in different months, highest in the month of May.
In the present study the prevalence was above 90%
in May.
Infection rate is greatly influenced by feeding
behaviour, temperature, fish species, availability of
intermediate hosts and type of water body (Moravec
et al., 1997). The high rate of infection with E. veli
during summer can be attributed to the abundance

of a large number of intermediate hosts in the water
and increase in the feeding activity of the fishes.
The low rate of infection during winter may be due
to non-availability of infected intermediate host
activity of the fishes and the rarity of infective larval
stages as well as less number of intermediate hosts.
Similar  trends in prevalence were noted
Neoechonorhynchus agilis (Khamees and Mhaisen,
1988) and N. rutili (Abdullah and Ali, 1999).
In this study a  higher intensity of infection was
noted in NE Monsoon (11. 39) followed by SW
Monsoon (10. 13), summer (8. 15) and winter (8.
02). In a study on parasites of edible fish species,
Shaheena and Zarrien (2012) reported a mean
intensity of 3. 8 parasites per fish, Lecithochirium
furcolabiatum. The highest mean intensity (9. 5) was
recorded in April and zero intensity in May. In the
present study the lowest intensity was recorded in
May (6. 96). The higher intensity observed in two
monsoon seasons in the present study strengthens
the view that feeding behaviour influences intensity
or the density of parasite population in host fish.
Polyanski (1961) reported that the major factors
determining prevalence and intensity the fish
parasite fauna can be diet of the host, lifespan of the
host, the mobility of host throughout its life including
the variety of habitats it encounters, its population
density and size attained, i.e., large hosts providing
more space for parasites than small ones. In this
study, the hosts of intermediate length and weight
had a higher prevalence and intensity than those of
smaller and larger length and weight. It has
previously been suggested (Kennedy, 1968) that the
seasonal prevalence of Caryophyllaeus laticeps  is
related to changes in the fishes resistance to infection
and that it is least in winter and greatest in summer.
Lawrence (1970) suggested that seasons, as with
most ecological parameters, have varied effects on
parasitic infection, depending on the species
considered and the combination of different
parameters in any given area.
Parasitic abundance is usually estimated to know
the relative density of parasite population over the
host population.  In the present study mean
abundance is high in summer    (6. 96) and is low in
winter (3. 97). As it has a direct role in rate of
reproductive and developmental process, the
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abundance increases with rising temperature in
summer and slows down during winter (Ritika et
al., 2012). Temperature is the most important
environmental factor, influencing population
dynamics of the parasites (Koskivaara et al., 1991).
By and large, in winter, reproductive rate of parasites
declines (Jansen and Bakke, 1993a, b); this is evident
in the present study. A higher abundance is observed
in summer when the water temperature is moderate
to high.
Jadhav and Bhure (2006) reported that high
temperature, low rainfall and sufficient moisture are
necessary for development of parasite. Hence
prevalence is high in summer. Kennedy (1976)
explained that temperature, humidity, rainfall,
feeding habits of hosts, availability of infective
intermediate hosts and parasite maturation are
responsible factors influencing parasitic infections.
Dobson (1990) points out that the abundance and
distribution of parasites are the direct result of the
characteristics of life cycles of parasites and species
interactions. The hosts with larger body size are
generally older and usually more heavily parasitized
due to higher nutritional needs (Mccornmick and
Nickol, 2004). Also, higher values of intensity of
infection in larger specimens may be related to the
accumulation of larvae in the host by repeated
processes of infection (Luque et al., 1996). Abiotic
factors, including tidal movements, water currents,
and sediment size are suggested to play a potential
role intransmission of acanthocephalan eggs to
prospective intermediate hosts (Latham and Poulin,
2003). Water temperature, water quality, and tidal
and current movements can potentially influence
host and parasitesurvival and transmission efficiency
(Pietrock and Marcogliese, 2003).
Several biological features of parasites will tend to
produce similar population characteristics wherever
the parasite becomes established. For instance, life
history traits such as body size, life span and
reproductive output, although variable among
individuals of the same species are constrained
within species-specific limits and thus remain
species traits. Therefore, the potential for a parasite
species to spread many hosts and accumulate in these
hosts is, to some extent, determined by its life history
strategy. On the other hand, local factors can have

such an impact on parasite populations that the link
between life history traits and population parameters
can be broken. For example, local abiotic conditions
can regulate the survival and transmission success
of infective stages (Pietrock and Marcogliese, 2003)
and consequently cause variation in prevalence,
intensity or abundance in a given parasite species.
It has been revealed that seasonal variation plays a
vital role in infection pattern of the acanthocephalan
parasite, E. veli. The parasite population appeared
to be in a dynamic state, determined by abiotic factors
including water temperature, tidal movements and
water currents and biotic factors in feeding behaviour
of the host and availability of infected intermediate
hosts.
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