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ABSTRACT

This research presents the effects of fish parasites infection on the relative condition factor (Kn) of fishes
sampled from Chenderoh, Bersia and Temengor Reservoirs of Perak River. Fishes were examined for Parasites
in the reservoirs, The fishes were infected with parasites belonging to 8 taxonomic groups, Protozoa, Myxozoa,
Monogenean, Digenean, Cestoda, Nematoda, Acanthocephala and Crustacean. The mean Kn values of the
fishes showed that 78 infected and 38 uninfected fishes have a good condition factor, 30 infected and 35
uninfected fishes have poor condition factor. This showed that the effects of parasites in infected fish Kn
depends on the virulence of the parasites and availability of food to the fish hosts.
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INTRODUCTION

The health status of freshwater fish can be measure by fish
relative condition factor, which is a practical tool for
researchers to study the quality of fish habitat, pollution,
growth of fish and effect of fish parasites (Criag, et al., 2005).
Freshwater fishes are infected by a diverse group of parasites,
these parasites can affect fish body condition, behaviour,
metabolism, fecundity, and growth (Lafferty, 2008).

The wellness of fish, condition of the body, and fatness are
condition factors. Heavier fish at a known length is assumed
to be in good condition ( Froese, 2006). Condition factor has
been used in the Fish Biology study since the early 20™
century as a health quantitative indicators (Marinho, et al.,
2013; Silva et al., 2013 and Froese, 2006).

According to Mir et al., 2012 and Sarkar et al., 2013, to know
the condition factor of individual fish species, measurement
of the length and weight of a fish is taken to explain the
condition of that fish. Fish relative condition factor is
quantifiable, it allows for the comparison of a single fish
species condition factor in a population, single fish species
from other dissimilar populations (Barnham and Baxter,
1998).

Resources like foods are limited within fish populations
which may result in competition and this differs in Individuals
(Bengon et al,, 1990). Difterences in nutritional condition,
rates of growth, and size of the body is because of the uneven
distribution of food due to competition for a given length
(Westerberg et al., 2004).

The fish relative condition factor can be correlated with the
mean prevalence of fish parasites positively or negatively
(Arnott et al., 2000; Thilakaratte et al., 2007). The fish growth
can be affected by parasites, and parasites that infect fish are
of many types (Marcogliese, 2004), However, according to
Peg et al., 2011, They compared the mean condition factors
of infected and uninfected fish, concluded that there was no
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significant difference between the mean condition factors of
infected and uninfected fish.

Parasites prevalence and fish condition factor are usually
anticipated to correlate negatively because parasites usually
cause diseases in the fish host, Studies have shown that fish
can possess’ high prevalence of parasites with good condition
factors (Gerard er al, 2015). According to Pope and Kruse
(2007), the fish relative condition factor greater than 100 is
assumed to be in good health condition which is the
benchmark value parameter.

There were no reports of the effect of fish parasites on fish
relative condition factor (Kn) in the reservoirs. Studies
conducted on fish condition factor in Perak Reservoirs were
focused on length — weight relationship on condition factor,
fish population, and diversity (Muzzalifah et al., 2012, 2015).
Fish parasites could affect the growth, condition factor,
physiology, and reproductive rates of a fish host. When
assessing fish health, the fish relative condition factor is a
vital factor to evaluate.

This is because the relative condition factor is unaffected by
gonads formation or reproduction processes (Le Cren, 1951).
The purpose of this paper is to study the effect of parasites on
fish relative condition factor (Kn) in the reservoirs.

MATERIALS AND METHODS

This research was conducted in Temengor, Bersia and
Chenderoh Reservoirs in Perak River, Malaysia. Temengor
Reservoir has an area of 152 km? and 80 Km long with a
dendritic shape. Located northeast of Grik Town, between
latitude 5.55° North and longitude 101.34° East. Bersia
Reservoir has an area of 5.7 Km? and located between latitude
5.41° North and longitude 101.22° East and Chenderoh
Reservoir covers approximately 21 Km?. It is located between
latitude 5.02° North and longitude 100.97° East (Hashim et
al.,2012).
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Figure 1: Location of Temengor (T), Bersia (B), Chenderoh (C) Dams and Reservoirs along the Perak

River. Adapted from Salam et al., (2019)

Live freshwater fish were randomly sampled from fishermen
catch at landing sites and from a fish farm in the reservoirs
(Table 1) . They were all transported alive in battery power
aerated cooler with the reservoir water to Universiti Sains
Malaysia Laboratory where they were kept in aquaria for one
to two days until euthanatized. The fishes were identified

using keys prepared by Froese and Pauly (2019), Rainboth
(1996), Hashim et al., (2012). The live fishes were killed
humanly. This was done by severing the spinal cord of the fish
with a sharp knife. The fish total length (cm) was measured
by using fish measuring board and the wet weight (gm) by
digital weighing scale.

Table 1: List of fish species bought per reservoir, weight range, length range during this study from Temengor (T),
Bersia (B), and Chenderoh (C) reservoirs along Perak River

Fish species Weight (&) L‘?ngth (em) T B C
min-max min-max
Osteochilus vittatus 15.0 - 247.0 12.0-24.5 37 11 2
Cyclocheilichthys apogon 17.0 - 108.0 11.4-17.0 9 11 1
Labiobarbus leptocheilus 14.0 -127.0 12.3-25.8 21 13 -
Mystacoleucus obtusirostris 17.0 -29.0 11.3-15 6 14 -
Hampala macrolepidota 17.0-111.0 10.5-18 2 20 15
Barbonymus schwanenfeldii 12.0 -244.0 9-24 - 9 28
Total number of fish per reservoir 75 78 46
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Smeared were made from the skin scrapping and observed
under the microscope for ectoparasites. Fish were dissected
and examined for internal parasites using standard
parasitological techniques. Parasites were identified after
Anderson et al.,(1980), Gussev (1985), Hoffman (1967),
Kabata (1979, 1985) Paperna (1996), and Yamaguti (1958,
1961a, 1961b).

The relative condition factor (Kn) was estimated by Froese
(2006) formula, which is expressed as follows:

Kn =W/W"

Where W = The observed weight in gram.

W" = The calculated weight derived from length-weight
relationship.

The length-weight relationship was determined using the
equation applied by Froese (2006):

W=al®

W = The total weight (g)

L= The total length (cm)

a = Constant

b = Growth exponent
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The value of constant @ and b were estimated using least-
square method to log transformed the data as applied by
Froese (2006):

Logio W= Logioa+ b LogioL

The benchmark for relative condition factor (Kn) to determine
fish’s good health condition is 1 which is good health
condition factor ( Le Cren, 1951). Mann-Whitney U test was
performed to compare the differences between the relative
condition factor (Kn) of presence and non-presence of fish
parasites using IBM SPSS Statistics software version 24 (New
York, USA). Normality tests were done on all data before
statistical analysis using the Kolmogornov-Smirnov test
performed using IBM SPSS Statistics software version 24
(New York, USA).

RESULTS AND DISCUSSION

The fish parasites isolated belong to 8 phyla (Table 2),
Protozoa (2 species), Myxozoa (two species), Monogenean
(12 species), Digenean (3 species), Cestoda (1 species),
Nematoda(4 species), Acanthocephala (3 species) and
Crustacean. (5 species).

Table 2: List of the fish parasites isolated from fish hosts in River Perak Reservoirs

Taxonomy group Parasites species

tapienensis, D. hamacopulus, D.lampam, D. dolichoirri,

Gyrodactylus sp., Cornudiscoides sundanensis, Cichlidogyrus sclerosus, Scutogyrus longicornis,

Osteochilotrema malayea, unidentified larva trematode, unidentified adult trematode

Camallanus sp., Procamallanus sp., Cucullanus sp., unidentified nematode

Protozoan Bolantidium sp., Unidentified Protozoan cyst
Myxozoa Henneguya sp., Myxobulus sp.
Monogenean Three Dactylogyrus spp., D.
Paradiplozoon barbi
Digeneans
Cestoda Bothriocephalus sp.
Nematoda
Acanthocephalans Acanthocephalus sp., Acanthogyrus sp., Acanthosentis sp.
Crustaceans

Three Lamproglena spp. Ergasilus sp., unidentified copepod

The mean fish health condition factor of infected fishes in the
reservoirs shows that most of the fish samples were infected
by parasitic monogeneans (Bu & Leong, 1997; Bellay et al.,
2015). In this research, each of the fish species population
showed variations in the mean relative condition factor (Kn)
and can be used only to compare the condition factor of the
same fish species

Relative condition factor (Kn) is unaffected by gonads
formation, reproduction processes (gonadosomatic index,
GSI ). The mean fish relative condition factor (Kn) of
parasitized and unparasitized fish species in Temengor, Bersia
and Chenderoh reservoirs is shown in Table 2.

Parasitized fishes with good fish health condition factor were
O. vittatus (21 individuals) with amean Kn of 1.13, C. apogon
(15 individuals) with a mean Kn of 1.08, H. macrolepidota
(10 individuals) mean Kn of 1.08 and B. schwanenfeldii (32
individuals) with mean Kn of 1.04. These parasitized fishes
were in good health condition based on their mean kn that
exceed 1, indicating the host condition factor is not affected
by the parasites or the virulence of the parasite is low to affect
the fish host. Relative condition factor (Kn) is unaffected by
reproduction processes and gonads formation (Jisr et al,
2018). According to Gerard et al. (2015), the host condition
factor is not affected by parasites. This is because the fish
parasites' virulence is very low or less pathogenic to affect the
host condition (Cressler ef al., 2016). This shows that the fish
parasites do not cause any harmful effects to the fish as the
fish may have adequate food (stomach content) supply which
increases the immunity of the fish host against parasites
thereby minimizing the harmful effect of the parasites
(Lizama et al., 2006).

On the other hand, parasitized fishes with poor health
condition factor less than 1 including L. leptocheilus (16
individuals) with mean Kn of 0.94 and M. obtusirostris (14
individuals) with a mean Kn of 0.97. The poor health
condition of these parasitized fish may be because of low
nutrient intake caused by the parasite’s presence in the host
tissues or stomach content. The fish parasitized have poor
condition factor compared to healthy fish. The fish parasites'
virulence is high which affect the host condition (Cressler et
al., 2016). This may also be because of low nutrient intake by
the fish host caused by these parasites which affect the fish
body condition, behaviour, metabolism, and growth by
depleting the fish energy reserves (Lafferty, 2008; Sac et al.,
2016).

Unparasitized fish with good health condition factor were C.
apogon (6 individuals) with mean Kn of 1.08, L. leptocheilus
(18 individuals) mean Kn of 1.09, H. macrolepidota (27
individuals) with a mean Kn of 1.03 and B. schwanenfeldii (5
individuals) with mean Kn of 1.23 since their mean Kn exceed
1, indicating good health condition.

The unparasitized fish habitat is in good condition due to
abundant food sources in the reservoirs. Whereas
unparasitized fish with poor health condition factor include O.
vittatus (29 individuals) with a mean Kn of 0.89 and M.
obtusirostris (6 individuals) with a mean Kn of 0.48. This may
be because of the scarcity of food at a certain period to the
fishes in the reservoirs or high competition for food among
the fish. According to Batubara et al.(2019), the aquatic
habitat of the fish is in good condition due to abundant food
availability, less competition, and predation. This indicates
that the availability of food and competition is in equilibrium
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in the fish habitat (Muchlisin et al., 2010). Unparasitized fish
with poor relative condition factor (Kn) are, O. vittatus and
M. obtusirostris from the fish family Cyprinidae. According
to Gupta ef al. (2011), the reason for poor condition factor in
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these fishes may be due to food availability is scanty at a
certain period to these fishes in the reservoirs or due to high
competition among the fish for food.

Table 3: The mean relative condition factor (Kn) of parasitized fish and unparasitized fish in Temengor, Bersia and

Chenderoh reservoirs

Fish species Status N Mean W(g) Mean W'(g) Mean Kn
O. vittatus P 21 65.24 57.54 1.13
U 29 124.45 138.66 0.89
C. apogon P 15 33.33 30.64 1.08
U 6 66.50 61.02 1.08
L. leptocheilus P 16 31.44 33.19 0.94
U 18 43.00 39.40 1.09
H. macrolepidota P 10 43.10 39.85 1.08
U 27 43.81 42.19 1.03
B. schwanenfeldii P 32 87.06 83.17 1.04
U 5 53.40 43.29 1.23
M. obtusirostris P 14 26.00 26.65 0.97
U 6 22.40 45.74 0.48

(mean Kn greater than 1 is a good health condition factor)

The relative condition factor (Kn) comparison of parasitized
and unparasitized fish in Temengor, Bersia and Chenderoh
reservoirs is shown in Table 4. Parasitized O. vittatus (mean
Kn 1.13) was highly significant than unparasitized O. vittatus
(mean Kn 0.89). Mann-Whitney U test indicated that this
difference was statistically significant p = 0.001. While
parasitized C. apogon (mean Kn 1.08) was not statistically
significant than unparasitized C. apogon (mean Kn 1.08) (p =
0.753).

Parasitized L. leptochelus (mean Kn 0.94) was highly
significant than unparasitized L. leptochelus (mean Kn 1.09).
A Mann-Whitney U test indicated that this difference was
statistically significant p = 0.001. In contrast, parasitized H.
macrolepidota (mean Kn 1.08) was not significant than
unparasitized H. macrolepidota (mean Kn 1.03). Mann-
Whitney U test indicated that this difference was not
statistically significant p = 0.339.

By contrast, parasitized B. schwanenfeldii (mean Kn 1.04)
was highly significantly different from unparasitized B.
schwanenfeldii (mean Kn 1.23) (p =0.001). While parasitized
M. obtusirostris (mean Kn 0.97) was highly significant

different from unparasitized M. obtusirostris (mean Kn 0.48)
(p=0.001).

The comparison of relative condition factor (Kn) of
parasitized fish 1is significantly lower than that of
unparasitized fish (Mufioz et al., 2015). In this research, a
similar results were observed as relative condition factor (Kn)
of parasitized O. vittatus, L. leptocheilus, B. schwanenfeldii,
and M. obtusirostris are significantly lower from than
unparasitized species. This may be because the parasite could
have reduced the food intake (stomach content) of the fish
host (Sac et al., 2016). According to Cressler e al. (2016), the
parasitized fish parasites’ virulence may be high which might
affect the fish host condition.

Conversely, the relative condition factor of unparasitized C.
apogon and H. macrolepidota are not significantly lower from
parasitized species. Ergonul & Altinday (2005) reported that
the condition factor for parasitized and unparasitized fish did
not exhibit a marked difference. According to Cressler et al.
(2016) the parasitized fish parasites’ virulence is very low to
affect the fish host wellbeing.

Table 4: Comparison of mean Relative condition factor (Kn) of parasitized fish and unparasitized fish species in Sungai

Perak reservoirs

Fish Parasitized fish mean Kn Unparasitized fish mean Kn 4
O. vittatus 1.13 0.89 0.001*
C. apogon 1.08 1.08 0.753
H. macrolepidota 1.08 1.03 0.399
L. leptocheilus 0.94 1.09 0.001*
B. schwanenfeldii 1.04 1.23 0.001*
M. obtusirostris 0.97 0.48 0.001*
(P: values of Mann- Whitney U) * significant at o = 0.01
CONCLUSION ACKNOWLEDGEMENTS

The results of this research showed for the first time the effect
of parasites to the relative condition factor of the fishes in the
reservoirs. Out of 181 fish individuals, 78 infected and 38
uninfected fish individuals have a good fish health condition.
Thirty infected and 35 uninfected fish have a poor fish health
condition. The effect of parasites in infected fish health
condition depends on the virulence of the parasites and food
availability for the fish host.
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