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Effect of Ectoparasitism on Length-Weight Relationship
and Condition Factor of Five Fish Species in River Penna,

Kadapa, Andhra Pradesh

Anu Prasanna Vankara*

Department of Zoology, Yogi Vemana University, YSR District, Andhra Pradesh, INDIA.

ABSTRACT

Objectives: This study investigates the impact of ectoparasitic infections on Length-Weight
Relationships (LWR) and condition factor of five freshwater fishes of River Penna, Kadapa,
Andhra Pradesh from three sampling sites between March, 2017 to March, 2018. Materials
and Methods: Sampled fish were examined for ectoparasites and their associated pathologies
according to standard protocols. Their lengths and weights were measured to determine the
length-weight relationships and condition factors. A total of 465 fishes (122 Labeo calbasu, 45
Mastacembelus armatus, 70 Mystus vittatus, 133 Oreochromis niloticus and 95 Wallago attu) were
sampled. Results: Overall, 80% of the sampled fishes were infected with ectoparasites; Labeo
calbasu (75.7%), M. armatus (91%), M. vittatus (77.1%), O. niloticus (68.4%) and W. attu (98.9%).The
prevalence rates were significantly influenced by size (p=0.960, x2= 0.6256, non-significant) and
weight (p<0.00001, x2= 72.66, significant) and negative allometric growth patterns (b < 2) were
observed irrespective of the parasitic status of the fishes. There was strong positive correlation
between the length and weight of the fish species (r> 0.92), except for M. armatus (r> 0.066).
The mean condition factor (K) varied between 1.00 to 3.56 throughout in the study according
to sex, species, season and ectoparasitic status of the fish. The results indicated that K factor
of M. armatus, W. attu and M. vittatus was higher (K> 2) than L. calbasu and O. niloticus (K< 2).
Male fishes showed slightly higher K factor than the female fishes during the summer and rainy
seasons than winter season. The Condition Factor (K) of infected and uninfected fishes showed
that the K factor of uninfected fishes was somewhat greater than that of infected fishes, with the
exception of the K factor of infected L. calbasu, which was slightly higher than the uninfected
L. calbasu. Conclusion: The present investigation concluded that ectoparasite infection has a
substantial impact on LWR and condition factors of fish from the River Penna. The control of
ectoparasitic infection of cultured fishes is vital for improved conditions, health and production
yields in fishery sectors in India.

Keywords: Allometric growth, Condition factor, Ectoparasitism, Fish Health, Length-weight
relationship, River Penna.
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Protein insufficiency is a significant global issue, particularly in
underdeveloped nations.!" Fish is a rich source of animal protein
for humans and cattle, providing approximately 40% of the
protein in the diets of two-thirds of the world's population and
helping to reduce poverty in many areas in developing nations.*!
However, a higher fish output entails escalating production, which
has been linked to increased parasite risks and deteriorated water
quality.”®! The prevalence of parasitic infections in fish species
makes them one of the biggest dangers to the industry's output,
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which results in significant production losses and lowers the
industry's profit.””’ Thus, fish health is a vital factor of sustainable
fisheries and aquaculture which is strongly influenced by parasitic
infections. On fish species, parasites produce mechanical damage
(gill lamellar fusion, tissue replacement), physiological harm
(cell proliferation, immunomodulation, altered development,
adverse behavioural responses), and reproductive damage.!*?!
Ectoparasites are even more perilous than endoparasites and have
been linked to increased mortality in cultured fish species.!'*1*!
Their occurrence often interrupts normal metabolic activities,
thus manipulating essential biological indices including
Length-Weight Relationship (LWR) and Condition Factor
(K), which are extensively used to determine fish health and
well-being. Condition factor and growth are imperative strategies
for fish species to manage length-weight and length-length
relationships.'®”1  The length-weight relationship provides
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insights into the growth patterns and health status of fish
populations. It helps to establish whether the growth is isometric
or allometric and serves as an imperative tool in fisheries biology
for understanding ecological dynamics. The length-weight
association aids in identifying a population's or an individual's
condition factor. Meanwhile, the condition factor offers a simple
and effective means of assessing the general fitness and nutritional
status of fish. Individual condition plays a significant role on a
fish's performance, survival, and reproductive success.'® Both
these indices are sensitive to environmental aspects and parasitic
pressure. The quantity of energy that may be used by an individual
for different metabolic activities, such as reproduction, foraging,
and overwinter survival, is known as the condition factor in
energetic terms.'” The River Penna, an important freshwater
system in southern Andhra Pradesh, sustains a diversity of
indigenous and commercially important fish species. However,
the ecological balance of this river is increasingly threatened by
anthropogenic activities, pollution, and parasitic infestations.
Despite this, limited studies have investigated the impact of
parasitism on the biometric parameters of fish in this region.
This study aims to evaluate the effect of ectoparasitic infection
on the length-weight relationship and condition factor of five
commonly occurring fish species - Labeo calbasu, Mastacembelus
armatus, Mystus vittatus, Oreochromis niloticus and Wallago attu
in the River Penna, Kadapa district. By comparing infected and
non-infected individuals, this study seeks to contribute to the
understanding of fish health under parasitic stress and to provide
baseline data for future ecological and fisheries management in
the region.

MATERIALS AND METHODS

Description of Study Areas
Study area

The River Penna is a perennial river that supports a diverse
range of freshwater fish species and plays a vital role in local
aquaculture and inland fisheries. Sampling sites were chosen
based on accessibility, fishing activity, and ecological diversity.
Three sampling sites of catchment areas of River Penna flowing
through YSR Kadapa district were selected for the host samples
collection during the present study

Site-1: Mylavaram Reservoir located in Mylavaram village
(Lat.14° 0’ 15”"N 78° 20 40”E longitude), YSR Kadapa District,
Andhra Pradesh.

Site 2: Aadinimmayapalle Dam in Chennur Village, YSR Kadapa
district, located at 14”34'0.12"N, 78”48’ 0”E longitude.

Site-3: Backwaters of Somasila reservoir across the Penna River
at Somasila village (14°29'22” N 79°18'19”E), Nellore District,
Andhra Pradesh, near Vontimitta Village, Kadapa.

The Kadapa region has a hot semi-arid climate with year-round
high temperatures (mid-March-mid-July) ranging from
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26-46°C, a scarce rainy season (mid-July-mid-November) with
temperatures ranging from 19-25°C, an average annual rainfall
of 615 mm, and relative humidity ranging from 56-65%. The
winter season is milder with temperatures ranging from 25-35°C
(https://en.wikipedia.org/wiki/Kadapa).?"!

Selection of Fish Farms and Samples for the Study

Fish sampling belonging to the five species was carried out during
the period of March, 2017 to March, 2018 from the three sampling
sites of River Penna. A total of 465 fishes (122 Labeo calbasu, 45
Mastacembelus armatus, 70 Mystus vittatus, 133 Oreochromis
niloticus, 95 Wallago attu) were examined for the study. The fish
samples were quickly brought to the Parasitology Laboratory at
Yogi Vemana University for dissection and additional analysis.
All fish specimens were handled and inspected within 12 hr of
their capture. The fish species were identified using the formerly
described keys.??

Morphometric Measurements

The fishes' sizes (standard and total lengths in cm) were measured
using a measuring tape and thread, and their weights were
determined with an electronic balance (0.1 g error margin). The
sizes (x) were classified as small sized groups (S-I) of (80 mm > x
< 100 mm) for L. calbasu, (69 mm > x < 93m) for M. armatus, (30
mm > x < 50 mm) for M. vittatus, (50 mm > x < 80 mm) for O.
niloticus and (70 mm > x < 100 mm) for W. attu; medium sized
groups (S-II) of (100 mm > x < 120 mm) for L. calbasu, (94 mm
> x < 120 mm) for M. armatus, (60 mm > x < 80 mm) for M.
vittatus, (80 mm > x < 110 mm) for O. niloticus and (100 mm > x
< 130 mm) for W. attu and Large Sized Group (S-III) being (120
mm > x < 140 mm) for L. calbasu, (121 mm > x < 145 mm) for
M. armatus, (90 mm > x < 110 mm) for M. vittatus, (110 mm >
x < 140 mm) for O. niloticus and (130 mm > x < 160 mm) for W.
attu. The weights (x) were as low weight groups (W-I) of (120 g >
X < 420 g) for L. calbasu, (250 g > x < 300 g) for M. armatus, (30
g 2 x <70 g) for M. vittatus, (100 g > x < 250 g) for O. niloticus
and (150 g > x < 270 g) for W. attu; medium weight groups (W-II)
of (420 g = x < 720 g) for L. calbasu, (300 g = x < 350 g) for M.
armatus, (70 g = x < 110 g) for M. vittatus, (250 g > x < 400 g) for
O. niloticus and (270 g > x < 390 g) for W. attu and heavy weight
groups (W-III) being (720 g > x < 1020 g) for L. calbasu, (350 g >
X <400 g) for M. armatus, (110 g > x < 150 g) for M. vittatus, (400
g 2x <550 g) for O. niloticus and (390 g > x < 510 g) for W. attu.

Determination of the Sex

Both sexes of the fish were established by the palpation method
followed by dissection and gonad examination.””! Specifically,
squeezing the abdomen of some adult fish specimens resulted
in the production of white milk for males and eggs for females.
Dissection of some adult female samples revealed enlarged eggs
in the paired ovaries, while adult male samples showed flattened,
elongated, white and non-granular testes. In addition, the shape
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of the gonad was used to determine sex in young fish specimens.
Otherwise, the gonads were removed and examined under a
microscope for the existence of immature eggs (female) or creamy
semen (male) in juvenile fish.

Detection of Ectoparasites on Fish

The fish samples were inspected for ectoparasites with a hand
lens. Briefly, systematic head-to-tail skin scrapings and scrapings
from fins and gills of the sampled fish were performed using a
swab stick mixed with 3 mL of 0.9% saline and smeared on clean
grease-free glass slides to examine the external parasites under
a light microscope in the Department of Zoology Parasitology
laboratory at Yogi Vemana University. Each sample was tested
individually, as stated by Ekanem et al, (2011).* Parasites
were identified based on unique and morphological traits using

reference keys for fish parasite taxa.?>%

The Length-Weight Relationship (LWR)

The coeflicients of the length-weight relationships were computed
by the subsequent algorithm:*”

W =al?

In this equation, ‘b’ is an exponent between 2 and 4, ‘W’ is the
fish's weight in grams, ‘L is its length in centimetres, and @’ is the
constant (intercept).

‘D’ represents the length exponent (slope). The regression
parameters 'a’ and 'b' of the LWR were determined using a linear
regression equation. After logarithmic translation of weight and
length data, log W equals log a + b log L.

The Fulton’s Condition factor (K)

The Fulton's Condition Factor (K), which proposes that the
weight of the fish is proportional to the cube of the length, was
used to measure the overall health of the fish on an individual and
population basis. All individuals' total length, standard length,
and body mass were measured. The allometric equation, with
the b exponent set to a constant, was used to compare the health
indexes of various fish categories. Fulton's Condition Factor (K)
was computed using the formula:

K = W*100/ L,

Where ‘W’ is the fish's weight (g), ‘L is its standard length (cm),
and D’ is the coefficient of allometry (equal to 3).

The Fulton’s condition factor was multiplied with 100 to get it
close to 1, and the number 1 indicated a normal condition of the
fish, greater 1 indicated fat fish and less than 1 indicated skinny
fish. This morphometric index assumes that the heavier fish for a
given length, the better condition.
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Statistical Analysis

Microsoft office Excel 2007 was used for entering obtained data
for descriptive statistics. The data was transferred to the Statistical
Package for the Social Sciences (version 21, SPSS Inc., USA) for
additional statistical analysis.””) The prevalence of ectoparasites
in fish species was estimated as the number of fish infected
divided by the total number of fish investigated and expressed as

a percentage.**-32

I A fish sample was classified as infected if it was
positive for any ectoparasites group. A positive test was coded as
1 and the negative test as 0. The chi-square statistic was employed
to determine the degrees of associations and relationship between
the risk factors and ectoparasite infection.™! A linear regression
table was utilized to determine the significance of the association
found in the length weight analysis of infected and uninfected
fish species. Analysis of Variance (ANOVA) was used to analyze
the association between host sex, weight, total length, location,
and parasite infection in pooled data, with a significance level of
p<0.05.

RESULTS AND DISCUSSION

The current investigation indicated mixed fish species farming
of L. calbasu, O. niloticus, M. vittatus, M. armatus and W. attu
with significant incidence of numerous ectoparasites (single and
co-infections) in the River Penna. The identified ectoparasites
include Monogeneans, Crustaceans and Isopods.

Prevalence of Ectoparasites of Fish Species
According to Morphometric Measurements

Overall, 372 (80%) of 465 examined fish species in the River Penna
were infected with ectoparasites as follows: Labeo calbasu (75.7%),
M. armatus (91%), M. vittatus (77.1%), O. niloticus (68.4%) and
W. attu (98.9%) (Table 1). The fishes sampled were parasitized
with Monogeneans (70.7%), Crustacean copepods (29.1%)
and Isopods (0.094%) at individual level. The prevalence of
ectoparasites varied among fish species, with the highest observed
in Wallago attu (98.9%) and the lowest in O. niloticus (68.4%).
The most commonly observed ectoparasites in these fish species
included 10 species of monogeneans (e.g., Dactylogyrus fotedari-
L. calbasu; Mastacembelocleidus bam- M. armatus; Scutogyrus
longicornis, Cichlidogyrus tilapiae, C. sclerosus- O. niloticus;
Cornudiscoides vittati, Bifurcohaptor indicus- M. vittatus and
Thaparocleidus indicus, T. wallagonius, Mizellus indicus- W. attu),
2 species of copepods (e.g., Ergasilus malnadensis- M. vittatus, W.
attu; Lamproglena hospetensis- M. vittatus), and one species of
isopod (e.g., Alitropus typus- W. attu) (Table 2). The incidence
and related risk factors of ectoparasite infections in numerous
fish species River Penna have already been described.?**! The
prevalence rates were significantly influenced by size (p=0.960,
x2= 0.6256, non-significant) and weight (p<0.00001, 2= 72.66,
significant).
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Table 1: Data of fish species examined for spatial distribution of ectoparasites from YSR (Kadapa) District, Andhra Pradesh.

Name of the  Total length  Weight (g) Number Number Number Prevalence Mean Family
host (cm) Mean+SD of fish of fish of (%) Intensity
Mean+SD (min-max) examined infected parasites
(min-max) obtained
1. Labeo 7.95+£1.78 429.9+191.42 122 92 2123 75.4 23.1 Cyprinidae
calbasu (5-11) (120-1000)
Hamilton,
1822
2. 10.8+1.70 328.88+56.89 45 41 965 91.1 23.5 Mastacembelidae
Mastacembelus (6.9-14.5) (250-400)
armatus
Lacepede,
1800
3. Mystus 7.02+2.14 87+26.6 70 54 238 77.1 4.41 Bagridae
vittatus Bloch, (3-11) (30-140)
1794
4. Oreochromis 8.82+1.42 229.6+80.7 133 91 4028 68.4 44.3 Cichlidae
niloticus (5-12) (100-500)
Linnaeus,
1758
5. Wallago 11.52+1.95 293.15+100.9 95 94 3202 98.9 34.1 Siluridae
attu Bloch and (7-15) (150-500)
Schneider,
1801

Effect of Ectoparasite Infection on Length - Weight
Relationships (LWR) and Fulton’s Condition (K) Factor
of Fish Species

Overall, there was a weak to strong positive correlation (R?
range from -0.0806 to 0.96) existed in the LWR and negative
allometric growth type of the fishes was observed in this study
(Tables 3 and 4). The high R? indicated that the variability of
the fish species were associated length. The Fulton's Condition
Factor (K) of investigated fishes showed significant variations
with sex and season (p<0.001), but not by species (p>0.05).
Ectoparasitic infection had a significant (p<0.05) effect on the
Fulton's Condition Index (K) of the fish examined in the present
investigation and uninfected fish had a higher K value than
infected fish (Table 3). Species significantly (p<0.05) influenced
the K value among the infected fishes and not (p>0.05) among
the uninfected fishes. Uninfected female and male fishes showed
significantly (p<0.05) higher K values than in the infected female
and male fishes. The difference in K value between infected and
uninfected fishes was not affected by sex and season. The @’ and
‘b’ values, equations of LWR and K values for all uninfected and
infected sampled fishes as well as according to sex and season are
shown in Tables 3 and 4. Overall, size (length) and weight were
major factors of ectoparasites infection of the fishes. The higher
infection rates were observed in large heavier fish (>110 g) among
M. armatus, M. vittatus and O. niloticus which can be associated
to their large body surface area, longer exposure to ectoparasites
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and diverse food sources in the river compared to the smaller,
lighter (<30 g) and younger fishes. The present study was in
concurrence with Vankara et al., (2011)P¢ who reported higher
infections rates in larger (65%) and >120 g weight (100%) fishes
than smaller (17%) and <120 g weight (41.6 - 76.92%) fishes.
Similarly, higher prevalence rates have also been reported among
small and younger L. calbasu and medium large W. attu as they
seem to be more vulnerable to parasitic infection with incidence
rates reducing with age of the fishes.”” Fish length is a key
indicator for fishery resource management while the weight varies
with respect to the length of the fish.®® Thus, the Length-Weight
Relationship (LWR) acts as an indispensable parameter providing
insights into fish development trends and its productivity in fish
biology and fisheries management.®*! The prevalence rates
were significantly influenced by size (p=0.960, x2= 0.6256,
non-significant) and weight (p<0.00001, x2= 72.66, significant)
and negative allometric growth patterns (b < 2) were observed
irrespective of the parasitic status of the fishes. A considerable
positive correlation existed between the length and weight of the
fish species (r> 0.92), except for M. armatus (r> 0.066). The mean
condition factor (K) varied from 1.00 to 3.56 throughout the
investigation, based on the sex, species, season and ectoparasitic
status of the fish. The results indicated that the K factor of M.
armatus, W. attu and M. vittatus was higher (K> 2) than that of
L. calbasu, O. niloticus and M. vittatus (K< 2). Male fishes showed
slightly higher K factor than the female fishes during the summer
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and rainy seasons than winter season. The Condition Factor
(K) of infected and uninfected fishes revealed that the K factor
of uninfected fishes was slightly greater than that of the infected
fishes, except the K factor of infected L. calbasu which is slightly
higher than the uninfected L. calbasu. The present study revealed
that ectoparasite infection significantly influence length-weight
relationships and condition factor of fishes River Penna. The
exponential values of the LWR (b values) of cultured fishes were
less than 3 (b<3) suggesting negative allometric growth trends

since fishes with b values less than 3 showed more axial growth
(length) than weight."! However, the values obtained in this
study were less than the lower value of the recommended range (2
- 4) for fresh water fishes.['**24] Sample size variation, life phases,
growth disparities, changes in physiological conditions during
spawning times, gonad development, sex, physicochemical
conditions of the environment, and other environmental
variables like space and nutrition have all been linked to

variations in b values.*Y The Condition Factor (K) indicates

Table 2: Data of parasitic species obtained from the sampled fish of YSR (Kadapa) District, Andhra Pradesh.

Name of the
fish

Name of the
Parasitic group

Name of parasitic species

Monogeneans  Labeo calbasu Dactylogyrus fotedari (Jain,
Hamilton, 1822  1960) Gusev, 1978
Mastacembelus ~ Mastacembelocleidus bam
armatus (Tripathi,1959) Kritsky et al.,
Lacepede, 1800 2004
Mystus vittatus ~ Cornudiscoides vittati
Bloch, 1794 Dubey,Gupta and

Agarwal,1992
Bifurcohaptor indicus Jain,
1958
Oreochromis Cichlidogyrus sclerosus
niloticus Paperna andThurston, 1969
Linnaeus, 1758
Cichlidogyrus tilapiae
Paperna, 1960
Scutogyrus longicornis
(Paperna and Thurston,
1969) Pariselle and Euzet,
1995
Wallago attu Thaparocleidus indicus
Bloch and (Kulkarni, 1969) Lim, 1996
Schneider, 1801
Thaparocleidus wallagonius
Jain, 1952
Mizelleus indicus Jain, 1957

Copepods Mastacembelus  Ergasilus malnadensis
armatus Venkateshappa, Seenappa
Lacepede, 1800  and Manohar, 1998
Wallago attu
Bloch and
Schneider, 1801
Mpystus vittatus ~ Lamproglena hospetensis
Bloch, 1794 Manohar, Seenappa and

Venkateshappa, 1992

Isopods Wallago attu Alitropus typus

Bloch and Milne-Edwards, 1840

Schneider, 1801
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Number Number No. of Prevalence Mean
of fish of fish parasites (%) Intensity
examined infected obtained
122 92 2123 75.4 23.1
45 10 14 22.2 1.4
70 36 90 514 2.5
41 119 58.6 2.9
133 99 2245 74.4 22.6
76 725 57.1 9.5
82 1058 61.7 12.9
95 53 688 55.8 12.9
54 405 56.8 7.5
2 03 2.1 1.5
45 41 951 91.1 23.2
95 92 2096 96.8 22.8
70 12 29 17.14 2.4
95 9 10 9.5 1.1
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Table 3: Data of fish species examined for spatial distribution of ectoparasites from YSR (Kadapa) District, Andhra Pradesh.

Factors Variable a B mean R2 Standard Weight (g) W-L equation Growth K factor (g/cm?)
mean value Length Type
value
95%  (95% (cm) Mean+S.D Mean+S.D (Min
CI) CI) mean+S.D  (Min - Max) - Max)
(min- max)
Total n=465 1.2551 1.19385 0.389 9.0722+2.37 283.28+162.47 W= 1.2551L"'**" Negative 1.458823+0.820889
(3-15) (30-100) allometry  (0.46655-5.173)
Species L. calbasu 1.535  1.188 0.581 7.95+1.78 429.92+£191.42 W= 1.53L"1%»  Negative ~ 1.0594+0.359
(n=122) (5-11) (120-1000) allometry  (0.416-2.156)
O. 0.704 1.736 0.833 8.827+1.42 229.58+80.787 W=0.704L"73¢ Negative 1.598+0.316
niloticus (5-12) (100-500) allometry  (1.07413-2.88)
(n=133)
M. 2.42 0.0806 0.066 10.81+1.71 328.888+56.89 W=2.42]008% Negative 3.56+0.872
armatus (6.9-14.5) (250-400) allometry  (2.19-6.62)
(n=45)
W.attu 0.969 1.397 0.719 11.52+1.95 293.16+100.87 W=0.969L"*7 Negative 3.12+0.752
(n=95) (7-15) (150-500) allometry  (2.03-5.18)
M.vittatus  0.277 1.756 0.927 7.02%+2.15 87+26.61 W=0.277L17%¢ Negative 2.41+0.34
(n=70) (3-11) (30-140) allometry  (1.92-3.85)
Sex Male 1.192 1.263 0.407 8.99+2.41 281.30+160.79 W=1.192L"%3 Negative 1.58+0.883
(n=342) (3-15) (30-1000) allometry  (0.507-5.64)
Female 1.5 0.929 0.338  9.29+2.26 288.78+167.61 W=1.50L%%* Negative 1.16+0.671
(n=123) (5-14) (70-1000) allometry  (0.362-4.09)
Season
Summer 0.899 1.705 0.415 8.44+1.49 374.19+254.52 W=0.899L'7% Negative 1.22+0.800
(n=81) (5-11) (100-1000) allometry  (0.456-4.04)
Rainy 1157 1232 0427 9.03+233  240.79+131.38 W=1157L'*2  Negative  1.121+0.60
(n=158) (3-15) (40-1000) allometry  (0.43-4.08)
Winter 1.3 1.148 0568 9.32+42.61  280.39+122.92 W=1.3L4 Negative ~ 1.098+0.477
(n=226) (3-14) (30-550) allometry  (0.383-2.76)

a fish's physiological status in connection to its welfare!®! and
is widely used to evaluate the impact of both biotic and abiotic
variables on the health condition or overall well-being of the fish
population.*># The K value is especially useful for comparing
two populations that thrive in similar climate, density, feeding
and other conditions.**! A Condition Factor (K) of 1.00 signifies
that the fish is poor, long, and thin; 1.20 implies that the fish is
in moderate and acceptable condition; and 1.40 shows that the
fish is good and well-proportioned.”! The mean condition factor
of investigated fishes in the present research was larger than one
(>1), indicating good fish health, adequate food, and appropriate
environmental circumstances."**!! Overall, uninfected fish had a
much higher mean condition factor value than infected fish. This
means that the parasitism did not promote the fish's development
or survival. The impact of environmental factors on growth and
survival has previously been documented.®? The results of this
study also demonstrated that female fish and fish collected during
the winter season had greater condition factors than male fish
and fish taken during the rainy season. Differences in condition
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factors may be associated to factors such as fluctuations in
environmental factors over time (e.g., water quality), accessibility
of nutritious food supply, physiological circumstances (e.g., fat
deposition and gonad maturation),* and stage of maturity."®l
Higher fish condition factors are linked to better environmental
circumstances (physicochemical and biological parameters),
and vice versa.l**** In addition, biological interactions involving
intra- and interspecies competition for food and space, such
as sex, maturity stages, stomach contents, food availability,
and health status, have been reported to cause variation in K
56571 Though species differences had no effect on the
condition of uninfected fish, they did have a significant impact
on the condition of infected fish. The highest condition among
the infected fishes was recorded in L. calbasu followed by Wallago
attu while the remaining three fishes showed almost same values.
Reduced K values due to stress in fishes infected with parasites,
bacteria, virus as well as fishes in poor water quality factors stop
eating have been recorded.”** Individual growth and condition
are important components of performance for fish survival and

values.
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Factors

Total

Species

Sex

Season

Table 4: Data of fish species examined for spatial distribution of ectoparasites from YSR (Kadapa) District, Andhra Pradesh.

Variable

N=465

Parasitized
(N=382)
Non-parasitized
(N=83)

L.calbasu (N= 122)

Parasitized (N=
92)
Non-parasitized
(N=30)
O.niloticus (N=
133)

Parasitized (N=
101)
Non-parasitized
(N=32)
M.armatus (N=
45)

Parasitized (n=41)

Non-parasitized
(n=4)

W.attu (n=95)
Parasitized (n=94)

Non-parasitized
(n=01)

M.vittatus (n=70)
Parasitized (n=54)

Non-parasitized
(n=16)

Male (n=342)
Parasitized
(n=277)
Non-parasitized
(n=65)

Female (n=123)
Parasitized
(n=105)
Non-parasitized
(65)

Summer (n=81)

Parasitized (n=38)

A mean
value

(95%
cI

1.613

0.831

-0.048

-0.703

2.14

2.69

0.969

3.116

0.65

1.808

2.17

B mean
value

(95% CI)

0.8005

1.668

2.95

0.778

1.754

1.313

0.0917

-0.2049

1.396

0.986

1.002

0.8865

1.836

0.5788

0.312

2.357

R2

0.297

0.315

0.596

0.47

0.861

0.729

0.0723

0.08067

0.716

0.934

0.96

0.313

0.342

0.262

0.178

0.543

Standard
Length

(cm) Mean+S.D
(min- max)

9.5542.3 (4-15)

8.22+1.77
(4-11.8)

7.84+1.85 (5-11)

8.3£1.53 (5-11)

8.94+1.48 (5-12)

8.4621.13 (6-10)

10.85+1.73
(6.9-14.5)
10.35+1.37
(8.4-11.8)

11.52+1.95

(7-15)

0

9.11+2.10 (4-12)

7+2.52

9.45+2.30 (4-15)

8.19+1.85
(4-11.8)

9.79+2.23 (5-14)

8.33+1.49 (5-11)

8.42+1.63 (5-11)
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Weight (g)

mean+S.D (Min

- Max)

282.01+151.7
(40-1000)
289.1+206.1
(30-750)

401.1+194.43
(120-1000)

518.3+153.4
(250-750)

243.96+84.74
(100-500)
184.22+42.71
(100-250)

330.48+55.76
(250-400)
312.5+75.0
(250-400)

294.15+100.95
(150-500)
0

92.4+24.4
(40-140)
68.75+29.3
(30-120)

281.30+160.79
(30-1000)
271.3+206.0
(30-750)

277.71+160.2
(70-1000)
353.33+£198.6
(70-750)

373.4+285.5
(100-1000)

W-L equation

W= 1.613L04%°

W= 0.831L"6%8

W= -0.048L**

W= 3.07L77%

W=0.703L"7*

W=1.03L""

W:1_03L1.313

W=1.03L"*

W=0.969L"**°

W=1.02L%%%¢

w=3.116L19

W=1.5410%

W=0.65L"%¢

W=1.808L°%7%

W=2.17L0312

W:1_92L2.357

Growth Type

Negative
allometry
Negative
allometry

Negative
allometry
Negative
allometry

Negative
allometry
Negative

allometry

Negative
allometry
Negative

allometry

Negative
allometry

0

Negative
allometry
Negative

allometry

Negative
allometry
Negative

allometry

Negative
allometry
Negative
allometry

Negative
allometry

K factor (g/cm3)

Mean+S.D (Min
- Max)

1.14+0.603
(0.28-4.19)

1.23+0.93
(0.297-5.03)

1.12+0.57
(0.23-3.30)

1.03+0.27
(0.43-1.53)

1.01+0.165
(0.65-1.47)

1.01+0.164
(0.70-1.48)

1.015£0.172
(0.75-1.27)

1.02+0.247
(0.80-1.33)

1.02+0.23
(0.66-1.66)

0

1.00+0.098
(0.77-1.26)

3.1420.42
(2.39-3.99)

1.13+0.585
(0.288-4.11)

1.27+1.02
(0.301-5.82)

1.16+0.65
(0.32-4.35)

1.29+0.64
(0.30-2.42)

1.19+0.73
(0.45-2.91)

715



Vankara: Impact of Ectoparasites on Fishes of River Penna

Non-parasitized 1.68 0.86603  0.246 8.41+1.36 (5-11) 374.8+227.10 W=1.68L086603 Negative 1.213+0.726
(n=43) (100-750) allometry (0.38-2.54)
Rainy (n=158)
Parasitized 1.165 1.2217 0.415 9.24+2.3 (3-15) 245.8+132.8 W=1.165L1%217 Negative 1.12£0.59
(n=139) (40-1000) allometry (0.43-4.09)
Non-parasitized 1.05 1.366 0.461 7.52+1.98 (3-10) 203.9+116.8 W=1.05L"3¢ Negative 1.13+0.64
(n=19) (50-500) allometry (0.49-2.65)
Winter (n=226)
Parasitized 1.55 0.897 0.519 9.54+2.5 (4-14) 289.61+117.19 W=1.55L087 Negative 1.085+0.42
(n=205) (60-550) allometry (0.39-2.31)
Non-parasitized 241 -0.3463  0.698 7.16%2.70 190.47+143.4 W=2.41L0%¢ Negative 1.51£1.21
(n=21) (3-11.8) (30-500) allometry (0.167-4.09)
reproductive success.**® In the current study, the conditionindex FUNDING

was noticeably different between parasitized and non-parasitized
fishes, and the results were concordant with previous studies that
reported the link of parasite pathogenicity with various factors
such as host size, age and health, size and developmental stages of

parasite and environment stress, isolation, pollution.

CONCLUSION

The study revealed that ectoparasite infection has a substantial
impact on the length-weight relationship and condition factor of
fish inhabiting River Penna. Regardless of parasitic status, the fish
exhibited a negative allometric development pattern, and there
was a link between body weight and length of fish. However, male
fishes, fishes sampled during the summer season and uninfected
fishes had better condition and were relatively healthier compared
to female fishes, fishes harvested during the rainy season and
infected fishes.
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