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ABSTRACT

During routine course of morphological and taxonomical
investigations on monogenetic trematodes of economically important fish
hosts, periodical observations were made to evaluate population dynamics
and statistical analysis of monogenetic trematodes during September 2006
to August 2010.  The data on monogenetic trematodes, infecting the fishes
of the genus Channa collected at random intervals throughout the course of
investigation is presented and evaluated in this paper. Whole data collected
throughout the year is presented in tabular form. The data obtained is analyzed
for parameters such as prevalence, mean abundance, mean intensity,
simpson’s index, chi square test and “G” log- likelihood test.
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INTRODUCTION
Monogeneans (flukes) are a group of

hermaphroditic parasites best known as flatworms.
Term “monogenea” means born once, and refers to
the simple mode of life cycle. They are obligate
parasites of aquatic and semi-aquatic organisms
because they are unable to withstand desiccation
(Bychowsky, 1957). In general, fish are seldom
affected by monogeneans (Schmahl and Mehlhorn,

1985) but fish forms the main host for the majority
of the known monogeneans (Euzet and Combes,
1998; Lim, 1998). In heavy infections they can kill
captive fishes and occasionally wild ones (Schell,
1970).They are mainly ectoparasites of the skin or
gills of fish or aquatic vertebrates. They are attached
to the host surface by a characteristic opisthaptor,
which is species-specific and has hooks and hooklets
(order Monopisthocotylea) or clamps (order
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Polyopisthocotylea). This study aimed at
determining the population dynamics and seasonal
influence on occurrence of monogeneans on
freshwater fish Channapunctatus.
MATERIALS AND METHODS

Fish Channapunctatus for the present
studies wereroutinely obtained from the local fish
markets and different water sources of
Muzaffarnagar and were screened for the presence
of parasites inthe laboratory. For the collection
ofmonogeneans,Mizelle (1936, 38) freezing
technique was employed.  Low temperature, not only
relaxes the worms, but also helps in automatic
removal of mucous in which these worms were
entangled. Gills were removed from fish body and
placed in separate tubes, half filled with water and
kept in refrigerator for 8-48 hours and shaken
vigorously. Similarly skin was scraped with the help
of a sharp scalpel in a petridish having small amount
of water and kept in refrigerator for 8-48 hours. Live
parasites were detected more easily due to their
movements. The parasites were washed thoroughly
several times with chilled distilled water with
pressure, to remove mucous or debris adhering with
them. The worms were fixed in hot 4% neutral
formaldehyde for 8-12 hr.

A thorough record of basic data comprising
the number of host specimens examined, number
of host specimens infected and the number of
parasites collected were maintained throughout the
years. The available data was analyzed for
parameters such as prevalence, mean abundance,
mean intensity, simpson’s index, chi square test and
“G” log- likelihood test with the help of formulae
as suggested by Bush et al. 1997 such as:-

Prevalence Percentage – It is used
for expressing the percentage of total number of
host infected in relation to its total number of host
examined; observations were recorded annually
and calculated by the following formula-
                        Total number of host infected
Prevalence =    ______________________ X 100
                       Total number of host examined

Mean density or Abundance - It takes
into account the total number of parasites in relation
to total number of host examined; observations were

recorded month-wise and season-wise by the
following formula
                                            Mean no. of parasites
Relative density or =     _________________
Abundance                   Total number of host
examined

Mean intensity -It takes into account the
total number of parasites in relation to total number
of host infected; observations were recorded month-
wise and season-wise by the following formula
                                    Mean no. of parasites
Mean intensity =     ________________________
                                Total number of host infected

                                       S
Simpson’s index-:  SI=     (Pi) ²
i = 1
where, S = The number of species
           Pi = Proportion of the i the species
           In = Natural logarithm.
Chi- square test (X ² test)-
                                              (O-E) ²
                       .:  X² test = ________
                                                  E
Where   = Summation
              O = Observed value
              E = Expected value
“G” log- likelihood test (using the 2x2
contingency tables):
^

G = 4.60517 [  f
i
 log f

i – 
 f

i
 log f

i
]

RESULTS AND DISCUSSION
The data obtained from the study of

populations of monogeneans infesting Channa
punctatusduring different annual cycles from
September 2006 to August 2010 was analysed
statistically as per Bush et.al. 1997and is thereby
presented in Table 1-4.

Simpson ’s index (C): In Channa
punctatus, the monogeneans were dominant during
August and March (0.25), April (0.4444), May and
June (1) and July (0.29) in 2006-07; In 2007-08 the
monogeneans were dominant during April (0.5069)
and May (1). In 2008-09 the monogeneans were
dominant during August and May (0.25), February
(0.3125), April (1.0020) and July (1); In 2009-10
the monogeneans were dominant during February
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(0.25) and March (0.29).
Chi-square test: In Channa punctatus

(2006-07), at 1 degrees of freedom the obtainable
value of ‘x²’ at 1% level of significance is 6.635 as
found on reference to ‘x²’ table and the ‘x²’ values
calculated in this experiment are 3, 15, 72, 758.5,
168, 360, 557.33, 240, 80, 35, 258.33, 3, 2.5, 24
and 3 respectively. In 2007-08, at 1 degrees of
freedom the obtainable value of ‘x²’ at 1% level of
significance is 6.635 as found on reference to ‘x²’
table and the ‘x²’ values calculated in this experiment
are 22.5, 15, 63, 80, 255, 15, 542.5, 240, 70, 2.5,
15 and 8 respectively. In 2008-09, at 1 degrees of
freedom the obtainable value of ‘x²’ at 1% level of
significance is 6.635 as found on reference to ‘x²’
table and the ‘x²’ values calculated in this experiment
are 3, 58.5, 8, 240, 1023, 864, 288, 209.25, 3, 30,
8, 8, 483, 3, 15 and 8 respectively. In 2009-10, at 1
degrees of freedom the obtainable value of ‘x²’ at
1% level of significance is 6.635 as found on
reference to ‘x²’ table and the ‘x²’ values calculated
in this experiment are 3, 3, and 24 respectively.

“G“ log— likelihood test: In Channa
punctatus (2006-07) at 3 degrees of freedom the
obtainable value of ‘G’ at 1% level of significance
is 11.345 as found on reference to table and the ‘G’
value calculated in this experiment are higher than
the tabulated value in most of the cases, except
August (11.0901). In 2007-08 the ‘G’ value
calculated are also higher than the tabulated value
in most of the cases, except May (8.3169) and July
(11.0892). In 2008-09 the ‘G’ value calculated are
also higher than the tabulated value in most of the
cases, except August (11.0892). In 2009-10 the ‘G’
value calculated are also higher than the tabulated
value in more cases, except February and July
(11.0892), April (6.933), May (5.5464), June
(8.3197).

The studies on the seasonal variation of
fish parasites with respect to the fluctuation of the
entire parasite fauna of any host species are still
meager.The study on seasonal dynamics of
parasitism levels serves as a tool to understand broad
aspects that determine the population biology of the
host-parasite system (Chubb, 1982). According to
Allumma and Idowu, 2011 parasite infection in

Clariaswas found to be higher in May compared to
the other months of the study period, the prevalence,
intensity and abundance of helminthes parasites in
dry season are higher than in wet season of the year.
Bashirullah and Hafizuddin, 2007 stated that the
tendency of monthly infection of trematode shows
the prevalence to peak twice a year, remaining high
from January to April, dropping during May to July,
and increasing again during the months of August
to November.

Ecto-parasites are the most dangerous
group that causes severe mortalities (Shalaby and
Ibrahim, 1988). Monogenetic trematodes usually
don’t cause any problems in the natural environment
unless the host is continually reinvested so that
massive numbers of worms build up on the fish
(Woo, 1995). After studying the trematodes
Gyrodactylus colemanensis, G. salmonisby Cone
and Cusack (1988), it was observed that the intensity
of infection during winter to a spring peak followed
by a decrease during the summer months.Change
in water temperature is commonly regarded as one
of the most important factors determining the
presence and abundance of monogenea. Koskivaara
et al., 1991 stated that seasons influence the
abundanceof monogenea, crustacea and cestoda and
temperature is commonly regarded as one of the
most important factors determining the existence
and abundance of monogenean parasites. Chubb,
1977 observed a different seasonal pattern of the
abundance changes in oviparous gill parasites of
Dactylogyrus and Eudiplozoon (with maximum
abundance observed in summer) compared to
viviparous Gyrodactylus species (with maximum
abundance in winter). Pojmanska, 1995 found
optimum period for the growth of one Dactylogyrus
sp. was in winter and the maximum infection level
of other sp.was in autumn or spring when the water
temperature was cool. Bauer, 1962 stated that the
seasonal abundance of dactylogyrids are sometimes
more influenced by other biotic and abiotic factors
such as light, pH, oxygen and salinity than by
temperature. Shulman, 1989; Ozer and Erdem,
1999;Ozer, 2002 have studied the seasonal changes
of monogenean infection in fish. Zitnan, 1978;
Pojmanska and Chabras, 1993 reported that the
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seasonal variations of Dactylogyrids are influenced
by temperature, oxygen concentrations of water, size
of fish host and fish maturity. Dogiel, et. al. 1970,
Hanzelova and Zitnan, 1985 stated that the seasonal
environmental changes of water (e.g. temperature,
pH, conductivity) affect the occurrence of parasites
of aquatic hosts, some of them tend to produce more
at a higher water temperature, others prefer a cool
water temperature. From a graphical perspective,
their use in simple and visual inspection of the plots
remains the best method to evaluate existing patterns
(McGill et al. 2007).

In the present study Fishes were
susceptible to heavy infestation with parasites
mainly in winter season when fishes were weakened
by hibernation. In Channapunctatus the highest
infection rate of monogeneans was recorded during
winter while the lowest infection rate was recorded
during summer. Theprevalence, mean abundance

and mean intensity of helminth parasites was high
from November to June, dropping during July to
September and increasing again from October in
2006-07; In 2007-08 theprevalence, mean
abundance and mean intensity of  helminth parasites
was high from November to May and dropping
during June (no result) to July and increasing again
during the months of August to October; In 2008-
09 theprevalence, mean abundance and mean
intensity was high from November to February and
dropping during March to April and increasing again
during the months of May to October ; In 2009-10
theprevalence, mean abundance and mean intensity
was found only during February and March and no
result was found during April to August and data
not present during the months of September to
November.The higher infection in this period could
be attributed to the suitability of the environmental
condition to the parasites or low resistance of the

Months  No. of exami- Standard No. of Mono- P(%) MA MI Simpson’s Chi- square “G”log-

2006-2007 fish ned length fish in-  genean   index (c) test likeli hood

Total M/F (cm) fected (x²) test

Aug 7 M- 4  7.4-8.2 1 2 25 0.2857 2 0.25 3  

 F-  3  8.1-8.3 0 0 0   0 0 11.0901

Sep 8 M- 3  7.9-8.9 0 0 0 0.5 4 0 0  

 F-  5  8.7-8.9 1 3 20   0.0625 15 12.4768

Oct 9 M- 7 9.9-10.3. 3 15 42.8571 1.6666 5 0.04 72  

 F-  2 10.1-10.4 0 0 0   0 0 16.633

Nov 11 M- 6 9.8-10.5 2 39 33.3333 2.3636 8.6667 0.00262 758.5  

  F-  5 12.4-12.6 1 13 20   0.00591 168 27.3487

Dec 14 M- 6 13.2-13.8 1 19 16.6666 2.1428 7.5 0.00277 360  

  F-  8 13.7-14.9 3 41 37.5   0.00535 557.3333 36.4117

Jan 10 M- 7 12.8-13.3 2 22 28.5714 0.31 5.1667 0.00826 240  

  F-  3 11.9-13.2 1 9 33.3333   0.01234 80 18.02

Feb 10 M- 4 9.6-11.3 1 6 25 1.7 4.25 0.02777 35 19.4107

  F-  6 13.2-14.6 3 28 50   0.01147 258.3333

Mar 10 M- 3 12.6-12.9 0 0 0 0.2 2 0 0 15.2477

  F-  7 12.8-13.8 1 2 14.2857   0.25 3

Apr 14 M- 9 13.1-14.6 2 3 22.2222 0.2142 1.5 0.44444 2.5 22.1808

  F-  5 14.3-15.1 0 0 0   0 0

May 7 M- 3 11.9-12.4 0 0 0 0.2857 1 0 0 12.4772

  F-  4 12.3-12.7 2 2 50   1 0

Jun 9 M- 6 13.2-13.8 3 3 50 0.3333 1 1 0 16.6338

  F-  3 13.4-14.5 0 0 0   0 0

Jul 9 M- 4 9.8-11.4 1 5 25 0.3888 3.5 0.04 24 15.2477

  F- 5 13.2-13.7 1 2 20   0.25 3

 
Table - 1    Data showing the population dynamics & statistical results of helminth parasites of Channapunctatusfrom
August 2006 to July 2007
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fish to parasitic infestation as a result of poor feeding
habit and lower food abundance which is likely to
weaken their immunity at that period.
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