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Abstract

The present study investigated the ecological dynamics of trematode parasitism in freshwater fish Channa
spp. From the river Rapti, Uttar Pradesh, India, during January-December 2025. Monthly and seasonal
sampling was conducted to assess variations in infection parameters in relation to environmental and water
quality factors. Fish hosts were analyzed for trematode parasites, and ecological indices for instance,
prevalence, average intensity, relative density, abundance, dominant percentage, and-infestation index
calculation were performed. The results revealed pronounced monthly and seasonal reflection in trematode
infection, with peak prevalence and parasite load recorded during late summer and early monsoon months,
while the lowest values were noted during winter. Seasonal analysis indicated highest infection spring and
summer, suggesting favorable environmental conditions for the transmission of parasites during warmer
periods. Physico-chemical and microbiological parameters of water showed noticeable variation across
months, which appeared to influence parasite prevalence and host susceptibility. Pearson correlation
analysis demonstrated strongly significant positive correlation between the number of infected hosts and
major infection indices. Overall, the findings highlighted the strong influence of seasonal and
environmental factors on trematode parasitism in Channa spp., emphasizing the ecological sensitivity of
host-parasite interactions in freshwater ecosystems.

Keywords- Trematode parasites, Channa spp., Prevalence, Seasonal variation, Ecological indices and
River Rapti.

Introduction

Freshwater fish serve as important intermediate and definitive hosts for a wide variety of trematode
parasites, which play an important part in aquatic ecosystem. Trematode infections not only affect fish
health and population dynamics but also serve as indicators of environmental quality and ecological
stability. The distribution and abundance of these parasites are strongly influenced by biotic and abiotic
factors such as temperature, humidity, water quality, host availability, and seasonal changes. In tropical and
subtropical regions like India, seasonal fluctuations in climate conditions exert a considerable impact on
parasite life cycle and transmission dynamics. Freshwater fish of the genus Channa are widely distributed
in Indian rivers and are of ecological and economic importance. Due to their predatory nature and wide
habitat range, Channa spp. is particularly suitable for studying parasite ecology.
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The river Rapti, a major tributary in eastern Uttar Pradesh, experiences marked seasonal variation in
temperature, rainfall, and anthropogenic influences, which may affect parasite diversity and infection
patterns. However, systematic ecological studies on trematode parasitism in Channa spp. from this river
system have remained limited.

Therefore, the current research was conducted to analyse the ecological dynamics of trematode infections
in Channa spp. by examining monthly and seasonal variation in infection indices and assessing their
connection to the environment and water quality parameters.

Methodology
Collection of Host and Parasites

Fish were gathered from nearby fisheries market and river ‘Rapti’ Uttar Pradesh, India (North, Lat.
26.766° and East Long 83.368°, North, Lat. 27°.220° and East Long 82.517° & North Lat. 27.213° and East
Long 82.653°), monthly and seasonally at the river side with the help of fisherman. Fishes were transported
to laboratory in live condition. 'Fishes of UP and Bihar' (Gopal Ji Srivastava) and 'Fish and Fisheries of
India' (V.G. Jhingran) were used to identify the hosts. Following dissection, the fish's heart, gills, kidney,
gall bladder, and alimentary canal were placed in physiological saline (0.89%), organs from fish that have
been isolated are carefully examined for trematodes.

Digenetic trematodes were isolated normal saline (0.89%) and fixed in A. F. A. (50% Alcohol,
Formaldehyde and Glacial Acetic Acid 100:6:2.5) fixative for a full day before being stored in 70% alcohol
more than 24 hours for further study and counted one by one. Following fixation, parasites were restored
to normal by rehydrating alcohols in decreasing grades (70%, 50%, and 30%) before being rinsed into the
water. Dyed with aqueous aceto-alum carmine, and differentiated with the help of acid water. The parasites
were then dehydrated in ascending grades of alcohol (30%, 50%, 70%, 90%, and 100%). Following xylene
clearance, dehydrated parasites were mounted in DPX. Camera Lucida, which is connected to an Olympus
CX-23 phase contrast microscope, was used to draw the diagram. Oculometers were used to take all
measurements, which were in millimetres (mm). The parasites were recognised by applying standard
morphological standards (Key to the Trematode, Yamaguti, 1935; Bray and Gibson, 1990; Bray, 1991; Bray
and Cribb, 1997; Bray, 2004; Madhvi and Bray, 2018).

Ecological Indices

Prevalence, mean intensity, relative density, dominant percentage, abundance and infestation index value
were all used while analysing the data. Morgolis et al. (1982) developed the parameters listed above.

Total No. of Infected Hosts
Prevalence = - X100
Total No. of Hosts Examined
Total No. of Infected Hosts

Total No. of Examined Hosts

Mean Intensity =

Total No. of Trematode Parasites
Total No. of Infected Hosts
AXB
C2
A= Number of Parasites, B= Number of Infected Hosts, C= Number of Examined Hosts

Relative Density =

Infestation Index Value =

Worm Burden Monthly
Dominant % = X100
Worm Burden Annually

Total No. of Parasites

Abundance = -
Total No. of Examined Hosts

IJCRT2601630 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f113


http://www.ijcrt.org/

www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 1 January 2026 | ISSN: 2320-2882

Results and Discussion

Table: 1- Monthly Variation in Trematode Infection Indices in Freshwater Fish Channa spp.
(January-December 2025)

No. of

M;:::}/ Exﬁglsized Il;i'f)csiesd Prevalence | Trematode Inl\t/fefililty l:)zl;g:; Abundance |Dominant % Infestation
Obtained Index
an2s (G 12 27.906 15 279 1.25 348 2.929 0.097
‘ Feb-25 39 18 46.153 24 461 133 615 4.687 0284
‘ Mar-25 41 32 78.048 49 780 1.53 1.195 9.570 932
ez [IEE 33 86.842 63 868 1.90 1.657 12304 e
‘ May-25 [T 40 90.90 83 909 | 2075 1.886 16.210 Ty
Jun-2s [ 37 86.046 78 860 | 2108 | 1813 15.234 .
‘ Jul-25 40 31 775 65 775 | 209 1.625 12.695 2
auz2s IR 23 62.162 40 621 | 1739 | 1081 7812 E
‘ Sep-25 42 2 52.380 37 880 | 1681 880 7.226 e
 Oct25 39 16 41.025 24 410 15 615 4.687 0252
Nov-2s [ 13 325 18 325 | 1.384 45 3515 0146
 Dec25 45 12 26.66 16 260 133 355 3.125 0.094
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Graph: 1- Monthly Variation in Trematode Infection Mean Intensity, Relative Density &
Abundance Infestation Index in Freshwater Fish Channa spp. (January-December 2025)
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Table: 2- Seasonal Variation in Trematode Infection in Freshwater Fish Channa spp.

123 104 84.55 195 .845 1.875 38.085 1.585 1.340
120 91 75.83 183 .758 2.010 35.742 1.525 1.156
121 51 42.14 79 421 1.549 15.429 0.652 275

127 42 33.07 55 .330 1.309 10.742 0.433 0.143

Table: 2- The table showed seasonal variation in trematode infection parameters among freshwater fish
hosts. A total of 491 hosts were examined across four seasons, with marked differences observed in
infection levels. The peak occurrence of infection was noted in spring (84.55%), followed by summer
(75.83%), indicating that warmer seasons supported higher rates of trematode infestation. These seasons
also showed elevated values of mean intensity, relative density, abundance, and infestation index, reflecting
favourable conditions for parasite survival and transmission.

Spring recorded the maximum number of trematodes (195) and the highest abundance (1.585), infestation
index (1.340), and dominant percentage (38.09%), suggesting peak parasite activity during this season.
Summer showed comparable trends, with high relative density (2.010) and substantial abundance (1.525),
although slightly lower than spring.

In contrast, autumn and winter exhibited a pronounced decline in all infection parameters. Prevalence
dropped to 42.14% in autumn and further to 33.07% in winter, accompanied by reduced mean intensity,
relative density, abundance, and infestation index. Winter showed the lowest values for all parasitological
indices, indicating minimal parasite transmission under cooler environmental conditions.

Overall, the results demonstrated a strong seasonal influence on trematode infestation, with spring and
summer emerging as the most favourable periods for infection, while autumn and winter represented
comparatively unfavourable conditions for trematode proliferation in freshwater fish hosts.

Mean Intensity, Relative Density, Abundance & Infestation Index

25
2
15
1 ‘A
0.5 _
0 —
Mean Intensity Relative Density Abundance Infestation Index
Seasons
«=@==Spring ==@=Summer ==@==Autumn Winter

Graph: 2- Seasonal Variation in Trematode Infection Mean Intensity, Relative Density, Abundance
& Infestation Index in Freshwater Fish Channa spp.
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Table: 3- Monthly Variation in Environmental Parameters and Infection Indices of Trematode
Parasites in Freshwater Fish Channa spp. (January — December 2025)

Months/Year Average Average Prevalence Mean Relative
Temp.(°C)  Humidity % Intensity  Density

24 80 27.906 279 1.25 348
29 70 46.153 461 1.33 615
32 55 78.048 780 1.53 1.195
39 45 86.842 868 1.90 1.657
42 50 90.90 909 2.075 1.886
42 65 86.046 .860 2.108 1.813
37 85 77.5 775 2.096 1.625
33 85 62.162 621 1.739 1.081
32 80 52.380 880 1.681 880

33 70 41.025 410 1.5 615

30 65 32.5 325 1.384 45

Dec-25 26 75 26.66 .26 1.33 355

Abundance

Table: 3- The table presented monthly changes in average temperature and humidity concerning trematode
infection parameters - prevalence, mean intensity, relative density, and abundance - during the study period
from January to December 2025. A clear seasonal pattern was evident. Lower temperatures and higher
humidity during the winter months (December—January) were linked to a lower prevalence (26.66—
27.91%), mean intensity (0.26—0.28), relative density (1.25—1.33), and abundance (0.35-0.36), indicating
minimal parasite transmission under cooler conditions.

As temperature increased from February onward, all infection indices increased consistently, attaining
maximum values during the late summer and early monsoon months. Maximum prevalence (90.90%),
mean intensity (0.909), relative density (2.075), and abundance (1.886) were recorded during May—June,
coinciding with higher temperatures (42 °C) and moderate humidity. These observations suggested that
warmer conditions fevered parasite development, transmission, and host—parasite interactions.

During the monsoon period (July—August), although temperature slightly declined, high humidity
supported sustained infection levels, as reflected by relatively high prevalence and abundance. From
September onward, a gradual decline in all parasitological indices was noted that the temperature was
decreasing and humidity, indicating reduced transmission efficiency.

Overall, the data demonstrated a strong influence of seasonal environmental factors—particularly
temperature and humidity—on the dynamics of trematode infections in freshwater fish, highlighting
summer and early monsoon as critical periods for parasite proliferation
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Graph: 3- Monthly Variation in Environmental Parameters and Prevalence of Trematode Parasites
in Freshwater Fish Channa spp. (January — December 2025)

Table: 4- Monthly Variation in Physico-chemical and Microbiological Water Quality Parameters
(January-December 2025

Month/ pH DO(mg/) BOD(mg/l) COD(mg/l) Total Coliform Faecal Coliform
Year (MPN/100ml) (MPN/100ml)

7.88 8.0 24 10.0 18000 10000
7.76 8.2 22 8.0 16000 9000
7.78 8.0 23 10.0 18000 10000
7.72 7.9 2.4 10.0 16000 9000
7.72 7.8 2.6 10.0 18000 9000
7.8 7.6 2.8 12.0 20000 10000
7.82 8.0 2.6 10.0 18000 8000
7.86 8.2 2.4 10.0 16000 6000
7.62 7.6 3.0 16.0 20000 8000
7.58 7.5 32 18.0 22000 10000
7.62 7.6 34 22.0 24000 12000
7.56 7.8 3.0 18.0 22000 10000

The table showed month-wise variation in physico-chemical and microbiological parameters of water
throughout the research duration from January to December 2025. The pH levels remained slightly alkaline
throughout the year, ranging from 7.56 to 7.88, indicating relatively stable buffering conditions in the
aquatic environment. Dissolved oxygen (DO) levels varied between 7.5 and 8.2 mg/1, with elevated values
documented during winter and post-monsoon months, reflecting comparatively better oxygenation of the
water.

Biochemical oxygen demand (BOD) and chemical oxygen demand (COD) exhibited noticeable seasonal
fluctuations. Lower BOD (2.2-2.4 mg/l) and COD (8-10 mg/l) data was collected throughout the winter
and early summer months, whereas higher BOD (3.0-3.4 mg/l) and COD (16-22 mg/l) values were
observed from September to November. This increase indicated enhanced organic load reduced water
quality during the late monsoon and post-monsoon periods.

Microbiological parameters also showed marked temporal variation. The count of total coliforms varied
from 16,000 to 24,000 MPN/100 ml, while the counts of faecal coliforms varied between 6,000 and 12,000
MPN/100 ml. Higher coliform densities were recorded during the post-monsoon and winter months,
particularly in October and November, suggesting increased faecal contamination and surface runoff inputs
during these periods.
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Overall, the findings suggested that parameters of water quality varied considerably across months, with
deterioration in organic and microbial load during the monsoon and post-monsoon seasons. These changes
were likely to influence aquatic health and may have contributed to seasonal variations in parasite
prevalence and host susceptibility in the studied freshwater ecosystem.

Table: 5- Descriptive Statistical Summary of Trematode Infection Parameters in Freshwater Fish

Channa spp.
24.08 59.01 0.619 1.660 8.333 1.043 0.743
22.50 57.27 0.698 1.606 7.519 0.981 0.567
102.99 589.66 0.066 0.103 23.060 0.340 0.353
10.15 24.28 0.256 0.321 4.802 0.583 0.594
2.93 7.01 0.074 0.093 1.386 0.168 0.171

Table: 5- The table summarized the descriptive statistical parameters of trematode infection indices
recorded throughout the duration of the study period. The mean number of infected hosts was 24.08, with
a median value of 22.50, indicating a relatively symmetrical distribution of infection among the examined
the samples. Prevalence showed a mean value of 59.01% and a median of 57.27%, suggesting moderate to
high levels of trematode infection within the host population.

Mean intensity exhibited an average value of 0.619, while the median value was marginally elevated
(0.698), indicating minor variability in parasite burden among infected hosts. Relative density showed a
mean of 1.660 with a median of 1.606, reflecting consistent parasite distribution across the sampled
population. Dominant percentage recorded a mean of 8.33% , suggesting that a limited proportion of hosts
contributed disproportionately to the overall parasite load.

Measures of dispersion revealed notable variability in several parameters. Variance and values of standard
deviation were comparatively high for prevalence (variance = 589.66, SD = 24.28) and infected hosts
(variance = 102.99, SD = 10.15), indicating considerable fluctuations in infection level over the study
period. Abundance showed a mean value of 1.043 with moderate variability (SD = 0.583), while the
infestation index had a mean of 0.743 and a SD of 0.594, reflecting variation in overall infecting severity.

Standard error values throughout all parameters indicated acceptable precision approximately means.
Overall, the descriptive statistics demonstrated moderate to high infection levels with noticeable temporal
variability, highlighting the dynamic nature of trematode infestation in freshwater fish hosts during the
study period.

Table: 6- Pearson Correlation Analysis Between Infected Channa spp. and Trematode Infection
Parameters

Variables Compared Pearson Correlation Significance Statistical
Coefficient (r Testing Significance

Infected Hosts v/s Prevalence (%) r=0.97 p <0.001 Highly significant
Infected Hosts v/s Mean Intensity r=~091 p <0.001 Highly significant

Infected Hosts v/s Relative Density r~0.885 p <0.001 Highly significant
Infected Hosts v/s Dominant (%) r~0.998 p <0.001 Highly significant
Infected Hosts v/s Abundance r~0.986 p <0.001 Highly significant
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Table: 6- The table presented the results of Pearson correlation analysis between the number of infected
hosts and various trematode infection parameters. A significant positive correlation was noted between
infected hosts and their prevalence (r = 0.97), indicating that increases in the quantity of infected hosts was

strongly linked to increased prevalence rates. This correlation was determined to be highly significant (p <
0.001).

Similarly, infected hosts showed a robust positive correlation with average intensity (r = 0.91) and relative
density (r = 0.885), both of which were statistically highly significant (p <0.001). These results indicated
that as the number of infected hosts increased, the parasite burden per host and the overall parasite density
also increased correspondingly.

The strongest correlation was recorded between infected hosts and dominant percentage (r = 0.998),
suggesting an almost perfect a favorable correlation between these variables. Infected hosts also exhibited
a highly significant positive correlation with abundance (r = 0.986), further emphasizing the close
relationship between host infection levels and overall parasite abundance. Both correlations were highly
significant at p < 0.001.

Overall, the analysis demonstrated that the number of infected hosts was strongly and significantly
associated with all major trematode infection parameters, highlighting the interdependence of host infection
levels and parasite population dynamics in the studied freshwater ecosystem

Prevalence
120
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100 R2=0.976 R
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Graph: 4- Relationship Between Number of Infected Hosts (Channa spp. ) and Prevalence of
Trematode Infection

Graph: 4- The graph illustrated the relationship between the number of infected hosts and the prevalence
(%) of trematode infection. A strong positive linear relationship was noted between the two variables, as
evidenced by the fitted regression line. Prevalence increased consistently with a growth in the quantity of
infected hosts, indicating that higher host infection counts were directly associated with greater prevalence
levels.

The regression equation (y = 2.3639x + 2.0792) indicated that for each unit growth in the quantity of
infected hosts, prevalence increased by approximately 2.36%. The coefficient of determination (R*=0.976)
showed that about 97.6% of the variation in prevalence was explained by changes in the number of infected
hosts, reflecting an excellent model fit.

Overall, the results demonstrated a highly significant and strong positive association between infected hosts
and prevalence, confirming that host infection intensity played a significant part in determining the
prevalence of trematode parasites present in the examined fish population.
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Discussion

The present investigation revealed significant monthly and seasonal variation in trematode infection among
Channa spp. inhabiting the river Rapti. Monthly analysis showed that infection parameters such as
frequency, average intensity, comparative density, abundance, dominant percentage, and infestation index
gradually increased from winter to summer months, reaching peak values during May and June, and
subsequently declined towards winter.

The highest prevalence (90.90%) and parasite abundance were recorded during May, which coincided with
elevated temperature and moderate humidity. These conditions were considered favourable for trematode
development, survival of larval stages, and enhanced transmission between intermediate and definitive
hosts. Similar seasonal peaks in trematode infection during warmer months have been reported by earlier
workers, who attributed this trend to accelerated parasite metabolism and increased host activity.

Seasonal analysis further supported these findings, as spring and summer exhibited significantly higher
infection levels compared to autumn and winter. Spring recorded the maximum number of trematodes and
the highest infestation index, suggesting peak parasite activity during this season. In contrast, winter
showed the lowest prevalence and infection indices, indicating reduced parasite transmission under cooler
environmental conditions.

Environmental parameters such as temperature and humidity exhibited a strong relationship with infection
indices. Increasing temperature from February onward was associated with a steady rise in prevalence,
mean intensity and abundance. During the monsoon period, high humidity appeared to sustain relatively
elevated infection levels despite a slight decline in temperature. Physico-chemical and microbiological
analysis of water revealed increased BOD, COD and coliform counts during monsoon and post-monsoon
months, indicating organic enrichment and environmental stress, which may have enhanced host
susceptibility to parasitic infection.

Statistical analysis further confirmed these observations. Pearson correlation analysis demonstrated highly
significant positive correlations between the number of infected hosts and all major infection parameters,
particularly prevalence, dominant percentage, and abundance. The strong regression relationship between
infected hosts and prevalence (R? = 0.976) indicated that host infection intensity played a critical role in
determining overall parasite prevalence.

Overall, the findings emphasized that trematode infection dynamics in Channa spp. were governed by a
complex interaction of seasonal, environmental, and host-related factors.

Conclusion

The present study concluded that trematode parasitism in freshwater fish Channa spp. From the river Rapti
exhibited pronounced monthly and seasonal variation. Infection levels were highest during spring and
summer, particularly in late summer and early monsoon months, while winter represented a period of
minimal parasite transmission. Environmental factors such as temperature, humidity, and water quality
parameters played a decisive role in shaping parasite prevalence and intensity.

The strong positive correlation observed between infected hosts and major infection indices underscored
the interdependence between host population dynamics and parasite abundance. Deterioration in water
quality during monsoon and post-monsoon periods appeared to further influence host susceptibility and
parasite proliferation.

Overall, the study highlighted the ecological sensitivity of trematode-host interactions and emphasized the
importance of seasonal and environmental monitoring in freshwater ecosystem. The finding contributed
valuable baseline information on trematode ecology in Channa spp. and may assist in future studies related
to fish health, parasite biodiversity, and aquatic ecosystem management.
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