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Abstract

This study was conducted to investigate the parasitic distribution of some fishes (Schizothorax spp.) of river Sindh. This study was conducted for a period of two years from September 2011 to August 2013. During this period a total of 185 specimens of Schizothorax niger, 166 specimens of S. esocinus, 193 specimens of S. labiatus and 162 specimens of S. curvifrons were examined in four different seasons. In case of S. niger, prevalence was highest in summer (40.4%) and least in winter (2.5%). S. esocinus also showed the same pattern of infection with highest in summer (42.3%) and lowest in winter (3.0%). Prevalence of infection was also highest (39.5%) in summer and lowest in winter (3.8%) in case of S. labiatus. Out of 162 S. curvifrons examined, 38 were found infected with highest prevalence (44.6%) in summer and lowest (5.7%) in winter. Stastical analysis of the data was done using chi-square test. Parasitological analysis revealed that highest prevalence during this endeavour occurred in summer and lowest in winter in all fish species and the data was found to be statically significant (P<0.05).
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I. INTRODUCTION


	The indigenous fish fauna (Schizothorax) of river Sindh is one of the earliest local fish faunas known to Science. Fish, the poor man’s protein, being low in cholesterol, forms an important source of diet and are easily accessible to the people especially that of rural areas of Kashmir. They contribute a lot to the economy especially in Kashmir where there is abundance of freshwater reservoirs. But due to several factors these fishes are declining in number at a very fast rate from last few years as reported by Rukhsana et al. [1]. These parasitic diseases of fish either alone or in conjugation with other environmental stresses, may influence and alter its population characteristics and affect its economic importance as worked out by Rhode [2]. Parasites occupy a definite position in animal kingdom for their remarkable adaptations and damaging activities to host. The importance of parasites is directly related to the economic importance of fish that may affect general public health as advocated by Hoffman [3].
	
II. MATERIALS AND METHODS


	The present work deals with studying the parasitic burden in different seasons of a year in fishes of river Sindh. Different study sites were selected in the water body on the basis of difference in topography, anthropogenic pressure and pollution in order to assess diversity pattern and the factors which influence these parameters. To fulfil the aims and objectives, separate methodological considerations were adopted. These include:
	Selection of collection sites;
	Collection of hosts in different seasons of the year;
	Collection of helminth parasites from the fish hosts;
	Preparation of inventory of the parasites collected from different fish hosts;
	Preservation of the parasites
	Compilation of results, and
	Statistical analysis of the results.
	
III. RESULTS


	During the present study, 157 fish specimens were found infected with different types of helminth parasites out of the 706 specimens examined. The parasitic species recovered from the fresh water fishes include Cestodes, Trematodes and Acanthocephala. The observations are reproduced below in Table 1.
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	Thus, during the present study, Incidence of trematodes was found highest followed by cestodes and Acanthocephala. As is reflected in Table 1, during the present study a total of 706 fish hosts were examined for helminth parasites, out of which 157 were found infected with at least with one type of helminth infection. The helminth parasites reported during the study include Bothriocephalus (Cestode), Adenoscolex (Cestode), Diplozoon (Trematode), Clinostomum (Trematode) and Pomphorhynchus kashmirensis (Acanthocephala). No Nematode parasite was however observed. These findings are quite comparable to the studies conducted in different parts of the globe. Majidah and Khan [4] reported two acanthocephalan parasites viz., Pomphorhynchus kashmirensis and Neoechinorhynchus manasbalensis from the intestine of fish - Schizothorax spp. from Wular Lake, Kashmir. Moravec [5] reported six helminth species from Salmon smolt from Elbe river basin.
	The data pooled for seasonal estimation of helminth infection revealed definite seasonal prevalence of infection in all the four species with highest infection in summer and lowest in winter (Tables 2 to 5).
	[image: image]
	Table 2 shows that in case of S.niger out of 185 specimens examined 44 specimens were found infected with helminth parasites showing highest prevalence of helminth parasites during summer (40.4%) and least (2.5) was found during winter season, showing p-value of 0.008.
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	The above table shows that out of a total of 166 specimens of S. esocinus 39 specimens were found infected showing a prevalence of 23.4% with highest prevalence in summer (42.3%) and lowest (3.0) in winter, showing a p-value of 0.004.
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	In case of S. labiatus 36 specimens out of 193 examined specimens were found harbouring helminth parasites showing an overall prevalence of 18.6%, with highest prevalence (39.5%) in summer and lowest (3.8%) in winter, p-value being 0.002.
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	Like other species, S. curvifrons also shows highest (44.6%) prevalence in summer and lowest (5.7%) in winter with a p-value of 0.003. Thus, all the fish species show similar mode of prevalence i.e., highest in summer and lowest in winter.
	
IV. DISCUSSION


	These findings of high prevalence during summer agree closely with the agro climatic conditions of Kashmir valley. The valley has a temperate climate marked by well-defined seasonality, consisting of four different seasons with wide variations in temperature and other weather conditions that influence the occurrence of parasitic infection in fishes. Vincent and Font [6] while working on seasonal and yearly population dynamics of two exotic helminths observed that in Camallanus cotti prevalence and mean abundance were higher in Hawaiian summer (47.7%) than in winter Mustafa and Atunel [7] showed that the highest incidence of helminth parasites occurred during the summer followed by the autumn and least during winter.
	Ehab and Faisal [8] studied the interaction between Protocephalus ambloplitis and Neoechinorhynchus spp. in largemouth bass, collected from inland lakes in michigan, USA. They found highest prevalence of these parasites in summer and least during the winterAllumma and Idowu [9] reported that parasite infection was found higher in May- June both in gills and stomach compared to other months of study.
	Singh and Mishra [10] carried seasonal study from October 2008 to September 2010, to study the impact of helminth parasites of catfishes of Lucknow. The fish fauna viz., Clarias batrachus, Heteropneustes fossilis, Wallago attu, Mystus vittatus and Rita rita were examined for helminth parasites. Trematode, cestode, nematode and acanthocephalan parasite communities singly or mixed were recovered from these fishes. The collected parasitic species include two monogenean species (Gyrodactylus and Dactylogyrus), seven digenean species (Clinistomum, Euclinostomum, Gastrohtylax, Paramphistomum, Opisthorchis, Aspidogaster and Fasciola), one cestode species (Taenia), one nematode species (Trichinella) and one acanthocephalan species (Pallisentis). The data showed significant highest parasitic communities during the summer season, moderate in monsoon and lowest in winter season.
	
V. CONCLUSION


	From the above results it is clear that the highest prevalence studied during the present endeavour of infection occurred in summer and lowest in winter in all fish species. In case of S. niger the maximum prevalence (40.4%) of GIH infection occurred in summer season, and lowest (2.5%) in winter with significant difference between the seasons (p>0.05). In other species viz., S. esosinus, S. labiatus and S. curvifrons, also the highest prevalence was in summer and lowest in winter. The rainy season which starts in spring and continued to early summers, makes the environmental conditions more favourable for the development and survival of the pre-parasitic stages of helminth parasites and leads to an increased availability of infective stages in rainy and post-rainy seasons. This results in higher prevalence and level of parasitism in summer and post-summer months; therefore, parasite burden also reaches maximum levels in summer and autumn.
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