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Abstract -The abundance of Lamproglena schizothoraxi population in relation to several physico-chemical
factors was investigated from Poonch River. The metazoan parasite population showed seasonal variation in
relation to physico-chemical parameters of water and all parameters had a combined effect on the occurrence
and population structure of the metazoan parasites.
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I. Introduction

Snow fed river of Poonch which arise from Pirpanjal range of Himalayan
mountain chain, at an elevation of 1,010m between 30°%61°N and 74°20°E flows from east
to west direction. The river bed is stony and flows through hilly forests. The fish of this
high altitude fresh water stream is not only tasty but also have played a pivotal role in
food and nutritional security of people especially in rural areas around it. These
economically important fishes are vulnerable as hosts to many parasitic organisms
especially metazoan parasites (Chambrier et. al., 2008). Lamproglena schizothoraxi is

copepode metazoan parasite that harbours the gills of the fish host Schizothorax
richardsoni.

There is increasing evidence that environmental factors can effect parasite
abundance; over 100 papers support the view that there is a connection between the
parasite load in fish and fish exposure to a variety of pollutants (Khan & Thulin, 1991,
Overstreet 1993, Meckenzie et. al. 1995). Although, several authors provide information
on the ecology of parasite communities (eg. Price, 1977, Rohde 1977, 1979, 1984, 1991,
Holmes and Price 1986; Kennedy et. al. 1986, kennedy and Moriarty 1987; Kennedy and
Bush 1986), still there are increasing interest among ecologists in identifying factors
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among hosts, for example, differences in parasitic prevalence or density have been related
to season (Hanek and Fernando, 1978a, 1978b, Rohde, 1979), features of hosts habitat
(Rohde, 1979, Janovy and Hardin, 1987) and host size and some times host sex (Burnett
Herkes, 1974, Cloutman, 1975)

The water bodies of Poonch region have remained virgin so far as the parasitic
diversity and its relation with ecology is concerned. The present investigation is therefore
a first attempt of its type from its region.

Il. Material and Methods

Collection of fish host (for investigation of parasitic load) and water sample (for
physico-chemical characteristics) was done on monthly basis. While water and air
temperature was recorded using mercury bulb thermometer, pH was analysed using
electronic pH meters and Do, FCO,, CO5* and HCO5™ were analyzed following (APHA,
1985).

The freshly caught fish hosts were subjected to routine methods of identification
(Day, 1978). These fishes were then dissected open and thoroughly screened for recovery
of parasites (Moravec et. al., 2005; Amin et. al., 2007). Cleaned parasites were separated
and fixed using 70% alcohol/carnoy’s fluid as fixatives. The permanent slides of
trematodes and cestodes were made by staining them in borx aquous carmine. The
nematodes after fixation were however stored in Glycerine-alcohol and observed in
Lactophanol. The identification of these parasites was done according to Yamaguti
(1971) and Sood (1989).

In the present study, dynamics of parasitic infection under the influence of various
environmental factors was conducted through correlation co-efficient.

I11. Result and discussion

Survival and reproductive capabilities of living organisms are invariably
influenced by the environment and the same is true for parasites also. Both abiotic
(temperature,0,,CO,,pH,CO’3,HCO”setc.) and biotic (host immunological response, diet,
feeding behavior, aquatic vegetation etc.) factors influence the life cycle of parasites
(Baldamona and Pronin,1980; William and Jones,1994, Marcogliese and Cones,1997;
Roberts, et.al., 1999; Caspeta et.al., 2000; Luque and Poulin 2008 ; Wani et.al., 2010;
Rashid et.al., 2010).There is increasing interest among ecologists in identifying factors
that monitor the patterns of parasitic distribution among hosts and their prevalence in
relation to seasons (Rohde,1979; Cloutman,1975). Ecological theory simply states that
there is increased biodiversity in tropics compared to the temperate regions because
latitude is considered a major bio-geographical factor that can influence parasitic
diversity. Changes in climatic factors have been found to influence the parasitic peaks.
Generally, highest abundance occur at such places where optimal conditions for survival
exist. Lamproglena schizothoraxi n. sp. (Table 1)
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Out of 480 freshwater fishes belonging to genus Schizothorax richardsoni, 46
were found infected by 118 Copepodes belonging to genus Lamproglena. This parasite
was recovered in period between March to October and no infection was recorded from
November to Februrary in both the years under investigation perhaps due to low
temperature. Optimum prevalence 20% was noticed between June to August in 1% year
and in 2" year optimum prevalence was 25% in july while mean intensity was maximum
3.5 and 2.8 in July of both the consequtive years under investigation respectively.
Maximum value of relative density was 0.7 in July of both the years under present
investigation.

Table-1: Prevalence, Mean Intensity and Relative Density of Lamproglena
schizothoraxi infection recorded from host Schizothorax richardsoni from Poonch
river, Station | for period Dec. 2006 to Nov. 2008

Lamproglena schizothorax
Month No. Exam | No. Inf. | Tot. P. Pr. M.1. R.D.
Dec. 1* year 20 0 0 0.00 0.00 0.00
Jan. 1% year 20 0 0 0.00 0.00 0.00
Feb. 1% year 20 0 0 0.00 0.00 0.00
Mar. 1* year | 20 1 2 5.0 2 1
April 1" year | 20 2 4 10.0 2.0 0.2
May 1% year 20 3 8 15.0 2.6 0.4
June 1% year |20 4 12 20.0 3.0 0.6
July 1% year 20 4 14 20.0 3.5 0.7
Aug. 1 year 20 4 10 20.0 2.5 0.5
Sep. 1" year | 20 3 6 15.0 2.0 0.3
Oct. 1* year 20 1 2 5.0 2.0 0.09
Nov. 1% year 20 0 0 0.00 0.00 0.00
Dec. 2" year | 20 0 0 0.00 0.00 0.00
Jan. 2" year |20 0 0 0.00 0.00 0.00
Feb. 2™ year |20 0 0 0.00 0.00 0.00
March2"? year | 20 0 0 0.00 0.00 0.00
April 2" year | 20 2 4 10.0 2.0 0.2
May 2" year | 20 3 6 15.0 2.0 0.3
June 2" year | 20 4 10 20.0 2.5 0.5
July 2" year |20 5 14 25.0 2.8 0.7
Aug. 2" year | 20 4 12 20.0 3.0 0.6
Sept. 2" year | 20 3 8 15.0 2.6 0.4
Oct.. 2" year |20 3 6 15.0 2.0 0.3
Nov. 2" year |20 0 0 0.00 0.00 0.00
Total 480 46 118 230.00 | 36.50 6.79
No. Exam. = Number of fishes examined
No. Inf. = Number of fishes infected
Tot. P. =  Total number of Parasites
Pr. =  Prevalence
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Mean Intensity
Relative Density

The relationship between different environmental factors and prevalence of

Copepoda (Lamproglena schizothoraxi) has been shown in table 2 and 3 and fig _.

Lamproglena schizothoraxi

Table 2 :Correlation between physico-chemical parameters and prevalence of

Prevalence of Lamproglena schizothoraxi (Table 2 & 3) showed
significant positive correlation with temperature (0.885, 0.876 atmospheric and 0.939,
0.876 water), depth (0.740, 0.615) and Co”3 (0.922, 0.482). t the same station the
prevalence of Lamproglena schizothoraxi infection showed negative correlation with
transparency (-0.178, -0.411), pH (-0.832, -0.456), Do (-0.623, -0.658) and HCo’3 (-
0.844, -0.888).

Lamroglena schizothoraxi infection from Station I.

Month Temperature °C | Transparency | Depth | pH | DO | FCO | CO”; | HCO’; | Prevalence

Atmosp | Water 2

heric
Dec. 10.0 10.5 36.0 36.0 |85 - 147 |50.2 0
2006 0.8
Jan. 13.0 11.0 36.0 36.0 |84 - 152 | 520 0
2007 8
Feb. 15.0 12.0 35.5 355 |85 - 16.6 |52.6 0
2007 9
March 23.5 16.5 48.8 488 |8.3 - 18.0 [ 455 5.0
2007 0.0
April 28.5 21.0 56.0 56.0 |8.1 - 18.8 | 36.6 10.0
2007 0.8
May 31.2 24.5 52.6 526 | 7.9 - 286 |33.2 15.0
2007 8
June 36.5 25.5 52.6 526 |7.8 - 38.2 | 316 20.0
2007 8
July 324 24.2 17.5 659 |8.1 - 38.0 |30.2 20.0
2007 8
Aug. 28.2 23.2 23.5 626 |7.9 - 306 |320 20.0
2007 8
Sept. 24.5 21.0 58.0 58.0 |8.0 - 285 | 32.6 15.0
2007 A4
Oct. 26.0 19.5 56.2 56.2 |80 |72 |- 26.1 |33.9 5.0
2007
Nov. 17.0 4.0 56.1 56.1 |8.2 16.6 |38.9 0
2007 .0
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Table 3:

Correlation

between

physico-chemical

parameters
prevalence of Lamroglena schizothoraxi infection from Station |I.

and

Month Temperature °C Transparency | Depth FCO, HCO’; | Prevalence

Atmosph | Water PH | DO CO”s

eric
Dec. 9.5 11.0 53.4 53.4 - 49.9 0
2007 .6 0.0 5.0
Jan. 12.0 10.6 37.0 37.0 - 54.0 0
2008 3 .8 54
Feb. 145 114 36.9 36.9 - 53.7 0
2008 2 100 8.9
March | 24.5 17.5 47.0 47.0 - 48.9 0
2008 4 103 8.3
April 29.5 21.6 54.7 54.7 - 38.5 10.0
2008 .0 9 8.4
May 335 24.0 515 515 - 34.2 15.0
2008 2 .0 8.9
June 37.0 26.5 50.0 50.0 - 328 |20.0
2008 5 .8 9.9
July 335 22.2 11.6 62.0 - 315 25.0
2008 .0 .0 8.2
Aug. 30.2 24.5 20.5 55.4 - 33.2 20.0
2008 0 |.6 8.3
Sept. 25.5 215 43.9 43.9 - 34.6 15.0
2008 0 |.8 8.8
Oct. 22.3 18.6 40.0 40.0 - 36.9 15.0
2008 6 1.9 6.3
Nov. 16.5 13.0 38.0 38.0 - 39.2 2.0
2008 g 1.1 4.7

Numerical abundance of these parasites was found to exhibit clear cut relationship
with the different physico-chemical parameters.

The temperature, one of the most important factors governing the functioning of
aquatic organisms (Hakalahti et.al., 2006) showed a gradual increase from January
onwards upto ending June. The parasite shows positive correlation with temperature. This
thus clearly reflects that the parasites exhibit adaptive plasticity with reference to
temperature, as also held earlier by Thomas et. al. (2002), Poulin (2003), Hukalhti et. al.
(2005).

Transparency of water is again a very important ecological parameter that
influences the visibility. The stream under observation remained transparent during most
of the times of the year. It became turbid only when there were rains in catchment area.
At station |, when water was turbid during rainy season in July, the burden of the parasite
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was at its peak. Interestingly, when in the same season the same host was collected from
the transparent water it carried almost equal burden of parasites, as it carried in turbid
water. One thing therefore can be safely concluded that no significant correlation exists
between parasitic load and turbidity (r-0). The probable reason are; (i) the turbidity in this
stream is a temporary feature and lasts only for a few days, immediately thereafter
regaining its characteristic transparency, (ii) Superficially what seems to be the effect of
turbidity, is actually a function of temperature, because Lamproglena schizothoraxi
otherwise also reveal their maximum population in summer and minimum in winter.

The depth of water otherwise an important physical factor, revealed that where
fish hosts when were caught from deep and slow water exhibited comparatively heavy
parasitic burden as compared to shallow and fast running stretch of stream.

Dissolved oxygen, intimately and inversely correlated with temperature, remained
maximum during colder months of Autumn and winter and minimum during high
temperature of summer. At station | while the parasite observed negative correlation with
oxygen (r=-0.40) as their population has been observed to be minimum in winter months
(when oxygen is maximum) and maximum in summer months (when oxygen is
minimum).

Zischki et. al. (1983) concluded that pH values decrease community diversity and
increase the relative abundance of the tolerant species. The parasite showed negative
correlation with pH as their population is maximum in summer months when pH is
minimum and their population is minimum in winter when pH is maximum.

FCO, was never reported from station | (Table 2) which was the main river from
where Shizothorax richardsoni was collected. This tributary is spring fed and the drained
water from cultivated crop fields.

Carbonates (CO3;™) were observed to be present at station | because here free
carbon dioxide is absent throughout the year. The concentration of the carbonates was
more during winter months, compared to summer months. The parasite showed a
negative co-relation with carbonates.

During the course of present investigation, bicarbonates (HCOj3) fluctuated
between 30.2-52.0 mg/It. Such a narrow range of annual bicarbonate variations may be
due to the presence of igneous rocks in catchment area of the river, which contains low
amount of salts than the sedimentary ones. Seasonally as apparent from table 2, the
concentration of bicarbonates in waters at station 1 was low between May to October
30.2-33.9 and relatively higher during November to February (38.9-52.6). The parasite
showed negative correlation with CO3 (r=0.32).

From the above discussion it can therefore be inferred that the parasite and their
hosts definitely exhibit preference for intra as well as inter specific ecological conditions
which if available only then a particular parasite parasitizes a host to permanently
establish relationship for its survival.
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The present investigation is a preliminary attempt and first of its type from this

region as for as effect of physico-chemical parameters on metazoan parasites is
concerned. Long term studies on the life histories of these parasites on one hand and their
relationship with external ecological factors on the other hand are however required
which would be of great significance to reflect the commercial problems caused by these
parasities and the prevention protocols designed against them.
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