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ABSTRACT 

The present work was conducted to isolate and identify different parasites from Indian 

Major Carp (IMC) Catla catla. During the study period the severity of infection and Parasitic 

Frequency Index (PFI, %) were also estimated in terms of months, seasons and length groups 

of fishes. For the investigative purpose different districts of West Bengal were selected 

considering the potential of fishery resources. Approximately 300 fishes were observed 

during the entire period of observation. The parasite infested fishes were found to suffer 

mainly from respiratory manifestations, blackness of the skin and mortalities. The isolated 

parasites were Myxobolus, Thelohanellus, Trichodina, Dactylogyrus, Gyrodactylus, 

Nematodes, Argulus, Lernea and Chilodonella species. Besides these, developmental stages 

of different parasites were also found.  Among these parasites Myxobolus, Dactylogyrus and 

Gyrodactylus showed the highest prevalence in winter. Remaining all parasites was found to 

be more during spring season. The 1-30 cm length group fishes were found to be more 

infested with the parasites compare to 30.5-40 cm length groups. 
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INTRODUCTION  

Freshwater aquaculture mainly depends on carp culture practices that account 80% of total 

inland fish production and have proved sustainability at different levels of production over 

the years. Though the country possesses a large number of potential cultivable carp species, it 

is only the three Indian Major Carp i.e. catla (Catla catla), rohu (Labeo rohita) and mrigal 

(Cirrhinus mrigala), that contribute a lion’s share with production of over two million tonnes. 

West Bengal being a ‘rice-fish society’, the State is highly significant historically, 

geographically and strategically since long past. The state has 37% of pond resources in India 

of which 70% are utilized for fish culture producing 1 to 3 million tonnes of freshwater 

finfish per year of the total 2.76 lakh hectares of impounded water area, about 70-79% is 

presently under fish culture.  
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It is important to mention here that the parasitic infestations are reportedly playing a 

major role in disease occurrences (78%) in Indian freshwater aquaculture. There are around 

21% production loss due to diseases, poor farm management practices and impaired growth. 

So the objectives of the present study were to isolate and identify different parasites from 

Indian Major Carp (IMC) Catla catla and to find out Parasitic Frequency Index (PFI, %) in 

terms of months, seasons and length groups from selected districts of West Bengal. 

 

MATERIALS AND METHODS 

The fish samples were collected from selected district of West Bengal namely South 24 

Parganas, North 24 Parganas and Burdwan. The samples were collected on a regular basis once 

in every month. In each sampling about 20-30 fishes were collected. The fishes were brought to 

the laboratory in livable condition with water filled buckets and the total lengths, body weight 

of fishes was taken. The vital organs like skin, intestine, kidney and gills were examined for the 

presence of different parasites 
[1]

. External parasites from body surface, fin and gills were 

removed by scrapping the slime with a sharp scalpel it was mixed with a drop of 

physiological saline and was spread on a clean dry glass slide with coverslip on top of it.  The 

gill arches were removed and macerated on slides and examined under a compound binocular 

and trinocular microscope. In case of monogeneans the gills were removed into petridishes 

containing physiological saline and gently scrapped to dislodge monogeneans. The 

monogeneans were removed on to clear slides with a fine pipette in a drop of water and 

covered with cover slip. For endoparasites fishes were dissected out ventrally by a sharp 

scalpel to observe parasites inside buccal cavity stomach and intestine. The whole gut was 

removed in a watch glass containing 0.9% physiological saline and was cleaned several times 

with tap water to free it from any unwanted materials.Small worms were searched initially 

with the help of magnifying glass by scrapping out mucus 
[2]

. Phenotypic characterization of 

all protozoans, monogenians, digeneans and nematode parasites were studied as described 
[3]

. 

Photomicrographs were taken using a Motic BA400 phase contrast microscope with in-build 

digital camera. 

 

Determination of Parasitic Frequency Index (PFI) 

The Parasitic Frequency Index (PFI) was calculated by taking the percentage of the number 

of hosts infected by an individual parasite species against the total number of hosts examined 

in a particular area under investigation. 

 PFI(%) =
Total number of infected fishes 

Total number of fish host examined
× 100 

The frequency index was further classified into rare (0.1 – 9.9%), occasional (10-

29.9%), common (30 – 69.9%) and abundant (70-100%) as described 
[4]

. 

 

RESULTS AND DISCUSSION 

The occurrences and distribution of parasites are directly related to the status of fish health. 

The fish parasites feed either on the digested contents of the host’s intestine, or directly on 

host tissues. The parasites multiply rapidly under favourable conditions 
[5]

 and cause 

economic loss by affecting the health of fishes. Parasites interfere with nutrition of hosts, 

disrupts metabolism and secretory functions of alimentary canal and damage nervous system 
[6]

. The earlier workers suggested 15 factors, which directly influence the parasitic fauna of 

fish 
[7]

. These factors include age, diet and abundance of fish, independence of the numbers of 

parasitic fauna within the fish and season. 
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OCCURRENCE OF PARASITES IN DIFFERENT SEASONS 

The influence of parasites in relation to the seasons has been described by many workers 
[8]

, 

who worked on seasonal variations. The total study period was divided into four seasons; i.e. 

summer (April - June); rainy season (July-September) or Monsoon, winter (October- January) 

and spring (February- March).  

The occurrence of parasites in different seasons is presented in Table 1 and Fig. 1. 

The infestations of Myxobolus sp. (Fig. 2 & 3) were highest during winter (PFI, 73.3%) and 

lowest in summer (PFI, 21.3%). Infestations were increased constantly from summer, 

monsoon and up to winter and decreased in spring season. As the water quality parameters 

fluctuate very quickly during winter and summer season, fish becomes affected with diseases 

in these two seasons. The parasitic infection is greatly influenced by the season, which 

basically interferes with ecology and physiology of the fish which was strongly supported by 

earlier workers 
[9]

. PFI of Thelohanellus sp. (Fig.4) was found to be increase from summer to 

spring season. Peak stage of these parasites reached in spring season (PFI, 39.5%) stated as 

‘common’, lowest in Monsoon (PFI, 6.41%) stated as ‘rare’. It is reported that the main 

factors determining the variety of parasitic fauna as well as the intensity and incidence of 

infection can be summarized as follows: The diet of the host, lifespan of the host, the 

mobility of the host throughout its life including the variety of habitats it encounters, its 

population density and the size attained, large hosts provide more habitats suitable for 

parasites than do small ones 
[10]

. The probable reason for the availability of this parasite only 

in intestine may be due to the feeding habit of the hosts or due to the organ specific nature of 

the parasites. During the study period Trichodina sp. (Fig. 5) were found in all seasons. 

Infestations of these parasites were high in summer (PFI, 52%), followed by decreased up to 

winter (lowest, PFI, 7.77%), then immutably increased in spring (PFI, 45.8%). The 

interlamellar forms of protozoan parasites (Trichodina sp.) may cause some necrosis of gills 

and occasional death. Prevalence of Gyrodactylus sp. (Fig. 6) and Dactylogyrus sp. (Fig. 7) 

were more in Rainy season or monsoon (PFI, 61.5% and 20.5% respectively), followed by 

slight decreased in winter, spring (PFI, 56.6%, 37.5 and 13.3%, 12.5% respectively), which 

was supported by earlier workers 
[11]

 who found the highest infestation of Dactylogyrus sp. in 

Catla catla. In the present study monogeneans were observed mainly in the gills and skin of 

the host catfishes as they are ectoparasitic in nature. Similar results were observed 

aggregating Dactylogyrus sp. in certain areas of the gills and skin of the 
[12]

. It is found that 

most parasite select a site where they are not subjected to full force of water current. 

Nematodes were found highest during monsoon (PFI, 14.1%) stated as ‘occasional; and 

gradually decreased in winter and summer and were stated as ‘rare’ in both the seasons. The 

results of the present study corroborated with the previous workers 
[13, 14]

 who had reported 

that seasonal distribution of nematodes may be related to the fluctuation in temperature, 

presence of intermediate hosts and feeding habits of the hosts. Argulus sp. (Fig. 8) was found 

only in the winter and spring seasons (PFI, 1.1% and 2.0% respectively) stated as ‘rare’. Rest 

of the seasons these were not found. Lernea sp. (Fig. 9) only found in spring season (PFI, 

4.1%), ‘rare’ and rest of seasons these not found. During winter, when the carps lose their 

appetite results stress condition and get affected by different diseases at that time, Catla catla 

are seen to be attacked by the Argulus sp. which similar with results of earlier workers 
[15, 16, 

17]
, who reported on Argulus sp. in IMC. On the other hand, many authors revealed that the 

incidences of argulosis were found throughout the year 
[18, 19]

. However, some other scientist 

opined the highest incidence of argulosis in summer contrary to the present study suggesting 

a positively related stress condition due to oxygen depletion. In this locality, the incidence 

was more in rainy season than summer season as compared to other locations. In summer, 

due to increase in temperature the salinity of the bheries increases, which prevents the 

occurrence of Argulus sp. where as in rainy season due to the rainfall and decrease in 
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temperature the prevalence of diseases were more which corroborated with the findings of 

who opinion that higher temperature increases the effects of adverse salinities on parasites 
[20]

. Chilodonella sp. (Fig. 14) was found only in spring season (PFI, 4.1% and 8.4% 

respectively), stated as ‘rare’ condition. Development stages were found more in monsoon 

(PFI, 2.5%) followed by decreased in winter (PFI, 1.1%), stated as ‘rare’ condition. 

Prevalence of Digeneans (Fig. 10) was similar to Argulus sp. (PFI, 1.1%, 12.5%). The 

probable reason for the highest availability of Chilodonella sp. (Fig. 11) in spring may be due 

to the low temperature which supports their reproduction. Epizootics caused by these ciliates 

are relatively uncommon, unless hosts are stressed by poor conditions or crowding 
[21]

.  

Statistical analysis (Table 2) revealed that there was no significant difference (P>0.05, 

df=3) in PFI values among seasons. However there was significant difference (P<0.05, 

df=11) in PFI values among the parasites. There was no significant difference (P>0.05, 

df=11) in PFI values among the Myxobolus sp., Dactylogyrus sp., Trichodina sp., 

Thelohanellussp. and Gyrodactylus sp., however the PFI values differ significantly (P<0.05, 

df=11) except Myxobolus sp. and Dactylogyrus sp. and rest all. Similarly there was no 

significant difference (P>0.05, df=11) in PFI values among the Dactylogyrus sp., Trichodina 

sp., Thelohanellussp., Gyrodactylus sp. and Nematodes. However the PFI values significantly 

differ (P<0.05, df=11) among the Lernaea sp., Chilodonella sp. and development stages, 

except Myxobolus sp. and Dactylogyrus sp. there was no significant difference (P>0.05, 

df=11) in PFI values among all rest of parasites. 

 

PREVALENCE OF PARASITES IN DIFFERENT LENGTH GROUPS OF CATLA 

CATLA 

The influence of parasites in relation to the length of fishes has been described by many 

workers 
[22]

.  The size of the fishes may affect prevalence and the diversity of parasitic fauna, 

so the Catla catla examined were divided into different length groups and the results were 

noted and discussed made accordingly. The distribution of different parasites in different 

length groups of Catla catlais represented in Table 3 and Fig. 12. The fishes were grouped 

into 1-10 to 40.5-50 cm length groups. The occurrences of Myxobolus sp.were highest and 

‘common’ (PFI, 64%) in 10.5-20 cm and (PFI, 33.33%) in 20.5-30 cm length groups of Catla 

catla. In other three groups the presence were ‘occasional’. Thelohanellus sp. were absent in 

30.50-40.00 cm length group of fishes. In the rest of the groups they were ‘rare’ and 

‘occasional’ among which they were observed highest (PFI, 25%) in 10.5-20 cm length 

groups. Trichodina sp. was ‘common’ in all length groups except 10.5-20 cm length group 

which were occasional (PFI, 25.1%). These parasites were reached peak in 30.5-40 cm length 

groups (PFI, 46.6%), lowest in 10.5 to 20 cm length groups (PFI, 25.1%).  It is reported that 

Tilapia sp. of all ages and sizes were susceptible to Trichodina sp. infection throughout the 

year, which supported the present findings 
[23]

. The occurrences of Gyrodactylus sp. were 

‘rare’ in 1-10 cm and 20.5-30 cm length groups (6.1% and 7.8% respectively) and 

‘occasional’ in 10.5-20 cm length group (PFI, 14%). During the study period Dactylogyrus 

sp. were observed ‘common’ in 10.5-30 cm length groups (PFI, 24), ‘occasional’ in 1-10 cm 

length groups and rare in 30.5-40 cm length groups (PFI, 6.6%). The present study revealed 

that overall prevalence of monogenean was more in small size groups of hosts than the large 

size groups. The results of the present study corroborate with the observations of previous 

workers 
[24]

. Nematodes were found ‘rarely’ in 1-10 cm, 20.5-30 and 30.5-40 cm length 

groups. But in 10.5- 20 cm length groups these were not found.  This result showed that the 

nematodes infection were more in larger size group than the small size group of fishes. The 

changes in food habits in different stage of the hosts may be the reason for fluctuation in the 

infestation by the nematodes in different groups of fishes. Argulus sp. were observed ‘rarely’ 

in 1-10cm and 30.5-40cm length groups (2% and 6% respectively) and not found in 
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remaining length groups. During the study period development stages of parasites found 

‘rarely’ in 1-30.5- 40cm length groups. The youngers were more susceptible for 

developmental stages of monogenetic trematodes may be due to the poorly developed 

immune system and the delicate structure of gills of these young stages 
[25]

 which 

corroborated with the present findings. Chilodonella sp. was not found throughout the study 

in all length groups. The occurrences of Learnea sp. and crustaceans were found ‘rarely’ in 

20.5-30cm length group (PFI, 3% and 7% respectively), and not found in rest of the length 

groups. Prevalence of ciliophoran parasites was founded in 20.5-30cm length group (PFI, 

15%) which was stated as ‘occasional’. Bigger size fishes were observed to have higher rate 

of protozoan parasites than the smaller ones. This might be because the bigger ones cover 

wider areas in search of food. There is chance of better contact of these fishes with the 

different stages of parasites from either surface, column or in bottom of the pond. As a result, 

they take in more food than the smaller ones and this prone those more to infection by 

parasites. In addition, they are omnivorous and feed on any things that come their ways as 

reported 
[26]

. Chilodonella can cause mortaIity at all life stages, including adulthood (Post, 

1983) which supports the present findings. 

Statistical analysis (Table-4) revealed that there was significant differences (P<0.05, 

df=4) of parasitic prevalence among the all length groups of 1-10, 10.5-20,20.5-30,30.5-40 

and 40.5-50.Similarly there was significant differences (P<0.05, df=11) of parasitic 

prevalence among the parasites. 

 

CONCLUSION 

The present study brings about the conclusion that the Catla catla were vulnerable to 

different parasites such as Myxobolus sp., Thelohanellus sp., Trichodina sp., Gyrodactylus 

sp., Dactylogyrus sp., Nematodes, Argulus sp., Lernea sp., Chilodonella sp and 

developmental stages of parasites or eggs. Winter was the most vulnerable period to get 

parasitic infestation. During this period the water quality get deteriorates and the fishes were 

in stressed condition which favours the parasites to infest. Some parasites were found more 

during summer, which favours their reproduction due to the availability of their intermediate 

hosts. In monsoon the temperature fluctuates which also favours growth of some 

parasites.These parasites were found mostly on gills and skin of the fishes. The small and 

medium size fishes were found to be more vulnerable due to their poor immunity power and 

wide spread surface area respectively, which favours more colonization of parasites. 

Avoidance of overcrowding in the pond is the advisable approaches to maintain 

proper health of the fishes.  Water quality should be maintained during winter which can 

prevent parasite infestation to a greater extent. Establishment of quarantine system can 

prevent the entry of exotic parasites. To improve the fish's own resistance during the winter a 

good feed to be fed to the fishes. If parasites infestation occurs then some antiparasitic drugs 

can used such copper sulphate, ferrous sulphate, iodine, potassium permanganate to eradicate 

the parasites. 
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Table 1 Prevalence (PFI, %) of parasites in Catla catla in different seasons  

 

I= Total number of infected fish, PFI=Parasitic Frequency Index (%). a=rare (0.1 – 9.9%); 

b=occasional (10 – 29.9%); c = common (30 – 69.9%); d = abundant (70 – 100%). 

Table 2 Two way ANOVA of PFI values for Catla catla in different seasons 

Source of Variation SS df MS F P-value F crit 

Seasons 1079.198 3 359.7326 2.081612 0.121565 2.891564 

Parasites 12637.63 11 1148.875 6.648027 1.02E-05 2.093254 

Error 5702.877 33 172.8144 

   Total 19419.7 47         

 

Table 3 Prevalence (PFI, %) of parasites in different length groups of Catla catla  

 

I= Total number of infected fish, PFI=Parasitic Frequency Index (%). a=rare (0.1 – 9.9%); 

b=occasional (10 – 29.9%); c = common (30 – 69.9%); d = abundant (70 – 100%). 
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Table 4 Two way ANOVA of PFI values for Catla catla in different length groups 

Source of Variation SS df MS F P-value F crit 

Length groups 1815.401 4 453.8502 4.297047 0.005075 2.583667 

Parasites 6801.803 11 618.3457 5.854489 9.49E-06 2.014046 

Error 4647.239 44 105.6191 

   Total 13264.44 59         
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Fig. 2 High infestation with the cyst of Myxobolus spp. in gills of Catla catla 

Fig. 3 Magnified spore of Myxobolus spp. present in the gills of Catla catla (Giemsa  stained,1000x) 

Fig. 4 Thelohanellus s pp. present in the gills of Catla catla (Giemsa stained, 200x) 

Fig. 5 Side view of Trichodina sp. present on the gills of Catla catla (Wet mount, 200x) 

Fig. 6 Gyrodactylus sp. with distinct internal organs and eggs (arrow)present on the body of Catla 

catla (Wet mount, 200x) 

Fig. 7 Dactylgyrous sp. with distinct marginal hooks (arrow) present in the skin of Catla catla 

(Wetmount,100x) 

Fig. 8 Argulus sp.  present on the body of the Catla catla (Wet mount, 40x) 

Fig. 9 Learnea spp. attached to the body of Catla catla 

Fig. 10 Digenean parasite present in the intestine of Catla catla (Wetmount , 400x) 

Fig. 11 Chilodenella sp. present on the skin of Catla catla (Wetmount, 200x) 
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Fig. 12 Prevalence (PFI, %) of parasites in different length groups of Catla 

catla
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