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ABSTRACT 

Lernaea cyprinacea, a parasitic cyclopoid copepod, is found to parasitize the marble goby broodstock,
Oxyeleotris marmorata, cultured in the Freshwater Hatchery of Faculty of Agriculture and Food Science,
Universiti Malaysia Terengganu, Malaysia. The fish were severely infected on their body surface, some having
186 per host. Feeding and reproductive activities, including spawning stopped following the parasitic
infestation. Lernaea infection was successfully controlled by gradually changing the water salinity to 10 o/oo for
21 days.
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Introduction

Aquaculture industry has been mushrooming all
over the countries especially in Asian countries with
the main purpose to provide food and protein supply.
Increase in human population has triggered this
industry into lucrative areas with huge demand and
large market in order to meet with protein demand.
This industry is believed to be the fastest growing
subsector in fisheries industry with the intensification
of concerns in food security and now has become the
third engine of economic growth for Malaysia. One
of the species that is highly demanded in the region
is Marble Goby (Oxyeleotris marmorata), locally
known as ikan ketutu, betutu, or ikan hantu; [the
valid local name for this species is ikan ketutu based
on Ambak et al., [14]. However, their production
through conventional pond and cage culture is very
low or very negligible because of many reasons. The
most prominent problem in marble goby culture is
serious disease attacks [20,10]. 

The parasite, Lernaea cyprinacea is an
opportunistic species infecting fish of many families
including amphibians [22,13 Trilles and Hipaeu
Jacquotte, 1996; Raibut, 1996). The adverse effects
of this parasite depend on the host species and the

degree of infection which is depending on the
characteristic of host-parasite system and usually
correlated with the size and age of the fish [12,16
Post, 1987; Roberts, 1989). Environmental
temperature plays significant role with the ideal value
for parasitic development ranging between 23 and
300C [17]. 

There are various chemicals at different
concentration has been described for treatment of
lernaeid infections, the popular ones are: potassium
permanganate (KMn04), formalin, and malachite
green [1,15]. A study by Kumaguru vasagam et al.,
(2006), indicated that salinity can be used effectively
against Lernaea cyprinacea in sailfin molly, Poecilia
latipinna. Thus, following Kumaguru and since
salinity treatment is more preferable than other
chemical treatments; this study was conducted to
assess its effectiveness in controlling lernaedosis in
marble goby. 

Materials and methods

Fish and Parasitic Infestation:
In October 2010, 68 breeders were obtained from

the freshwater fish hatchery at Kedah which were
collected from wild environment by local people. 
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They were transported to the Freshwater
Hatchery, Faculty of Food Science and Agro
technology of Universiti Malaysia Terengganu by
road. The second batches of 22 breeders were
obtained from Sg. Manir, Kuala Terengganu. These
breeders were placed immediately in the concrete
tank (7’ X 13’ X 2’) for conditioning and preparation
for the breeding purpose. The breeders were fed
daily with high protein source such as chopped raw
fish (Rastrelliger kanagurta), small carps and squids
(Loligo sp). Continuous aeration was given. The
ambient water quality parameters such as salinity,
temperature, pH and dissolved oxygen (DO) were
monitored daily. Heavy parasitic infection was
observed during the conditioning period resulted in
the death of some infected individuals. The infection
was first observed in the first batch broodstock of
marble goby.  

Saltwater Treatment:

The tests included three treatments and one
control and there were randomly allocated replicates
of each treatment and control tanks. Experimental
tanks were glass aquaria of 150 L capacity. One
heavily infected brood fish were randomly placed in
each tank and acclimatized for a day with same
water resource as in the holding tank. On day 2,
salinity was increased up to 5, 10 and 15 at the rate
of 4 per hour in treatment tanks T1, T2, and T3
respectively. Aquarium salt was used to change the
salinity. Salinity was measured by using (Atago TM)
Refractrometer. The altered salinity was kept stable
for 14 days and observations were made on fish
behaviour and mortality. Water exchange was made
every two days without altering the salinity of
treatment tanks. The assessment of treatments was
made by calculating the survival of Lernaea from
each treatment. The changes in number of Lernaea
infecting fish were counted manually from
broodstocks at day 7 and 14.  Analysis of variance
(single factor) was used to determine the statistical 

significance of the collected data. Duncan’s multiple
range tests was used to determine significant
differences between treatment means. 

Results:

From October 2010, the breeders in the holding
tank died one by one and then accompanied with
high rate of mortality. The breeders from the first
batch were used for saltwater experiment while the
second batch used for counting the parasite
infestation. The highest number of 186 per host was
observed in a female fish of 250 mm in length and
490 g weight. The species was identified as Lernaea
cyprinacea by using the description from Kabata
[13]. The sub cylindrical body of the parasite was
unsegmented with four cephalic horns around the
mouth and two egg sacs located at the posterior of
the body. Mostly, the parasites were fixed in the mid
body region and at the base of the dorsal fin at
initial stage. 

The number of parasites infesting the second
batch broodstock was presented in Table 1 while
survival of fish and parasites were presented in Table
2 and Table 3 respectively. There was a significant
(p<0.05) difference among the treatments tested. 

After 21 days, no Lernaea was recorded at 15
ppt. However, the weights of broodstocks in 15 ppt 
decreased significantly through morphological
observation and measurements.  On the other hand,
5 and 10 ppt showing no mortality and weight
losses; but the reduction of parasites was significant
at 10 ppt indicating the optimum salinity to eliminate
the copepod parasite without inhibiting the growth of
marble goby. 

In this study, the reduction of parasites is
proportional to salinity increase and there is no fish
mortality in all treatments (except one fish that died
after 18 days at 15 ppt).. However at 15 ppt, the
weight of infected broodstocks were  reduced
drastically and showed the symptoms of stress after
7 days.

Fig. 1: The infected broodstock.
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Table 1: No. of parasites infestation in the second batch of marble goby. 
No SL TL wt No. of Lernaea Sex Notes
1 25 30.5 490 186 male lesion
2 24 30 330 23 male lesion
3 23 27 280 46 female lesion
4 26 32 430 50 male lesion
5 20 25 200 33 male lesion
6 25 31 390 27 male lesion
7 22 27 260 32 female wound
8 23 29 260 51 male wound
9 20 25 180 21 NA lesion
10 23 29 240 36 male wound

Table 2: Survival (%) of infected Oxyeleotris marmorata (marble goby) in different salinity. 
Day 0 o/oo 5 o/oo 10 o/oo 15 o/oo

7 100 100 100 100
14 100 100 100 100
21 100 100 100 90

Table 3: Survival (%) of Lernaea per treatments. 
Day 0 o/oo 5 o/oo 10 o/oo 15 o/oo

7 100 100 80.28 67.26
14 100 45.16 26.43 8.89
21 100 36.44 9.02 0

Appendices
Treatment no. Types SL TL wt 1st week 2nd week Survival of lernaea (%)
0 ppt 1 R1 22 28 250 15 24 160

2 R2 23 28.5 350 6 18 300
3 R3 21 27.5 210 3 28 933.3333333

464.4444444
5 ppt 4 R1 21 25.5 200 23 18 78.26086957

5 R2 27 32 490 11 5 45.45454545
6 R3 22 26.5 240 17 2 11.76470588

45.1600403
10 ppt 7 R1 25 32 350 7 0 0

8 R2 23 30 290 1 0 0
9 R3 19.5 24.5 140 8 0 0

0
15  ppt 10 R1 25.5 30.5 360 10 0 0

11 R2 25.5 32 350 15 4 26.66666667
12 R3 25 31 280 12 0 0

8.888888889

ANOVA ppt
Sum of Squares df Mean Square F Sig.

Between Groups 13.800 7 1.971 6.571 .044
Within Groups 1.200 4 .300
Total 15.000 11
List of symbol and abbreviation
SL – standard length
TL – total length
Wt – weight 
o/oo – ppt 

Discussion:

Lernaea cyprinacea is a common parasite
infecting numerous species of freshwater fish and the
common method of control is by using pesticides
[16,Post, 1987; Roberts, 1989; 9, Thilakaratne et al.,
[19]; Kumaguru Vasagam; 2006). In Singapore,
Demerin (chlorophenyl difluorobenzoyl) was used as
a treatment against Lernaea [6]. For treatment in
ponds, Dipterex at 0.5-1.0 ppm has been used to
inhibit the life cycle of copepods (Tonguthai, 1997). 
 The concern about the negative impacts of  organo-
phosphorus compounds has led to alternative

treatments. Lime and some natural products such as
garlic [18, Weston, 2000) and Pinus resin [19] were
used to control parasitic crustaceans. Marble goby is
one of the popular freshwater food fish in Malaysia.
In our effort to breed marble goby, we found that
our broodstock were heavily infected by Lernea. We
have assumed that L.cyprinacea reached the culture
system from the supplied broodstock and/or from the
rearing water. 

The fluctuation of temperature during monsoon
season may also contribute to the parasitic outbreak.
The parasites can be removed manually by using
tweezers as it can be seen with naked eye.
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However, this method is not practical and
unrealistic if fish are heavily infested with huge
amount of parasites.

In our study, no chemotherapeutants were
applied against L.cyprinacea  parasitizing
O.marmorata and we used salinity for control as
suggested by Kumaguru vasagam et al., (2005).
Based on the result of this study, the optimum
salinity for treatment of this parasite is at 10 ppt
which will not cause stress and mortality in marble
goby. However, the treatment above 15 ppt will
inhibit the growth of marble goby and cause stress to
the fish. In the future, optimal husbandry practices
must be applied to overcome or prevent such
parasitic problems. 
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