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Abstract. This research aims to study the survival rates
of harpacticoid copepod Tigriopus sp. cultured at
different temperatures and salinity levels. An ovigerous
copepod was obtained by collecting from a brown alga,
Padina sp., on Namsai sandy Beach in Chon Buri
Province, Thailand, and reared at Ramkhamhaeng
University. The experiment was carried out by culturing
the copepods at temperatures of 25°C and 30°C, and
salinity levels of 5, 10, 20, 30, 40, 45 ppt for 15 days to
study the survival rate. The results showed that the
temperatures and salinity levels significantly affected the
survival rates of the copepods (p<0.05). The copepods
cultured at the temperature of 25°C and salinity level of
30 ppt had a survival rate of 85.04%, and those cultured
at the temperature of 25°C and salinity level of 20 ppt,
yielded a survival rate of 82.56%. The number of
survived copepods was the lowest at the salinity levels of
5 ppt and 45 ppt. It took 11 days for the copepods to
develop from nauplius to adult stages, and the number of
nauplii produced an average of 49+3.74.
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1. Introduction

Harpacticoid copepods are an important
component of freshwater and marine ecosystems.
During their lifecycle, harpacticoid copepods
consume algae, fungi, protozoa, bacteria, and
detritus (Ruppert & Barnes, 1991) and are in
turn an important food source for fish and
crustacean larvae (Gopakumar & Santhosi,
2009; Zaleha et al., 2012; Jeyaraj et al., 2014).
The nutritionally essential fatty acids, amino
acids and other molecules provided by
harpacticoid copepods are important for the
growth and survival of fish and crustacean
larvae (Miles et al., 2001; Zaleha & Farahiyah,

2010). Therefore, it is of considerable interest
to determine optimal conditions for copepod
cultivation to obtain sufficient nutritional
yields for usage in aquatic animal nurseries
(Fleeger, 2005; Olivotto et al., 2008). They
include a large number of species that require
different environmental factors for development
and reproduction (Carlotti & Paul, 1992;
Souissi et al., 1997; Santhanam & Perumal,
2012). The growth, reproductive and mortality
rates generally are linked directly to external
parameters such as food, temperature and
salinity. However, the developmental stages
are different and are affected differently by the
environment. For harpacticoid copepods, the
temperature is the major factor controlling the
reproductive activity (Zaleha & Busra, 2012).
While the genera Tigriopus, Nitokra, Tisbe, and
Pararobersonia are popular for laboratory
culture (Miles et al., 2001, Zaleha & Farahiyah,
2010; Punnarak et al., 2017), in Thailand, there
are only a few reports of such cultivation of
copepods. Harpacticoid copepod Tigriopus sp.
are highly populous and distributed throughout
the coastal zones in Thailand; furthermore, they
possess characteristics that make them suitable
for cultivation such as tolerance to extreme
environmental changes (Aurelyanna & Lilia,
2011). Due to these considerations, we selected
Tigriopus sp. for this study.

2. Materials and Methods

2.1 Sample collection, study area and culturing
of the harpacticoid copepod
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The copepod sample was obtained by collecting
brown algae, Padina sp. on Namsai Beach in
Chon Buri Province, Thailand during a period
of low tide in November 2017 and then by
washing out the thalli of the algae with seawater.
The copepods were then cultured in a laboratory
room at Ramkhamhaeng University, Bangkok,
Thailand. The copepods were fed with a few
drops of microalgae, Tetraselmis sp., every
other day during 30 days, and produced several
offspring.

2.2 Morphological identification

Morphological identification was made
utilizing a stereomicroscope (model SZ30,
Olympus Corp., Tokyo; Japan) and light
microscope (model CH20 Olympus Corp.,
Tokyo; Japan) after the copepods were fixed in
6% Neutral buffered formalin and dyed with
Bengal's Rose (Sigma Aldrich) for 24 hrs.
(following the method used by Ito (1969), Huys
et al. (1996), and Chullasorn (2012, 2013).

2.3 Statistical analysis

Twelve ovigerous females were selected and
divided into two groups. Each ovigerous
female was placed in each glass petri dish. In
Group 1, each copepod was cultured at the
temperature of 25°C and salinity levels of 5, 10,
20, 30, 40, and 45 ppt, respectively.
Meanwhile, each copepod in Group 2 was
cultured at 30oC and salinity at 5, 10, 20, 30,
40, and 45 ppt, respectively. The copepods
were fed with a few drops of microalgae,
Tetraselmis sp., every day for 15 days. Salinity
in glass petri dish was measured every three
days using a refractometer, the temperature was
measured everyday using a mercury
thermometer. Everyday, each individual of
copepods was monitored and counted under a
stereo microscope (at all stages; nauplius,
copepodid and adult). Data collected is the
means+SE of three replicates of the number of
individuals every day. Significant differences
in the survival rate in different salinities levels

were analyzed by using One Way-ANOVA
with a significance level of 95% (p-value < 0.05)
which Minitab Ver.17 was used.

3. Results

3.1 Morphological identification

The morphological identification of harpacticoid
copepod following the method used by Ito
(1969), Huys et al. (1996), and Chullasorn
(2012, 2013) with its closest relative to Tigriopus
japonicus.

3.2 Effect of salinity levels on the survival rate
of harpacticoid copepod Tigriopus sp.

The study of the effect of temperature and
salinity levels on the survival rate of
harpacticoid copepod Tigriopus sp. that
hatching from eggs. The experiments were
carried out at salinity levels of 5, 10, 20, 30, 40
and 45 ppt and temperature at 25°C and 30°C
for 15 days. The temperature 25°C at salinity
level 5 ppt, copepod has survival rate 42.20%
(6.33£0.94 individual from 15+2.45 nauplius),
salinity 10 ppt has survival rate 27.52%
(6.33£2.05 individual from 23+2.16 nauplius),
salinity 20 ppt had survival rate 82.56%
(36.33+2.87 individual from 44+2.16 nauplius,
Table 9), salinity 30 ppt had survival rate 85.04
% (41.67+4.50 individual from 49+3.74
nauplius), salinity 40 ppt had survival rate
46.84% (17.33+6.13 individual from 37+1.41
nauplius) and salinity 45 ppt had survival rate
1599 % (5.33t1.89 individual from
33.33+3.40 nauplius). The temperature 300C at
salinity level 5 ppt, copepod had survival rate
13.67% (3.67£1.70 individual from 13.67+3.86
nauplius), salinity 10 ppt had survival rate
41.78% (9.33+1.25 individual from 22.33£2.49
nauplius), salinity 20 ppt had survival rate
53.02%  (23.33+4.03  individual  from
44.00+4.55 nauplius), salinity 30 ppt had
survival rate 65.85 % (27.00+£3.27 individual
from 41.00+2.16 nauplius), salinity 40 ppt had
survival rate 45.78 % (16.33+2.87 individual
from 35.67++5.31 nauplius) and salinity 45 ppt
had survival rate 34.60 % (3.00+1.41
individual from 8.67+1.25 nauplius). The
harpacticoid copepods of cultured at 25°C with
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salinity level 30 ppt was showed the highest
(mean +SE) survival rate. Meanwhile, the
temperature 30°C salinity levels 5 ppt had a
significant lowest survival rate of 13.67%. The
development from the nauplius to copepodids
stages took 6.7 days and copepodid to adult
stages took 4.7 days and the number of nauplii
produced an average of 49+3.74 from one egg

A

Figure 1. Tigriopus sp. (A) female, (B) male (lateral view)

sac at 25°C, 30 ppt. These copepods could
survive at the salinity levels between 5 ppt and
45 ppt, but the number of survived copepods
was lowest (Table 1, Figure 2). One-Way
ANOVA analysis (p<0.05) shows that the
different temperatures and salinity levels were
significant difference of population density.
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Figure 2. Individual number of harpacticoid copepod Tigriopus sp. from nauplius after the 15
days of the cultivation stage (one ovigerous female) at different temperature and salinity levels.

Table 1. The survival rate of Tigriopus sp. from nauplius after the 15th day of the cultivation

stage (one ovigerous female).

25°C

30°C

5 ppt 10 ppt 20 ppt 30 ppt 40 ppt 45 ppt

4220% 27.52% 82.56% 85.04% 46.84% 15.99%

5 ppt 10 ppt 20 ppt 30 ppt 40 ppt 45 ppt

13.67% 41.78% 53.02% 65.85% 45.78%  34.60%
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4. Discussion

An ovigerous female harpacticoid copepod was
collected in Namsai sandy beach, Chon buri
Province, Thailand, and reared at Ramkhamhaeng
University. The morphology identification of
harpacticoid copepod following the method
used by Ito (1969), Huys et al. (1996), and
Chullasorn (2012, 2013) with its closest relative
to Tigriopus japonicus.

The effects of temperature and salinity levels
on the survival rate of harpacticoid copepod,
our results show that salinity levels (5, 10, 20,
30, 40, and 45 ppt) have a significant difference
(p<0.05) on survival rate. Chinnery and
Williams (2004) reported that salinity level
have impact on the survival rate of calanoid
copepod Acartia spp. Santos et al. (2006)
confirmed the salinity level effect on harpacticoid
copepods Tisbe biminiensis nauplius hatching
and development, showing that at 34 ppt salinity
there is maximum hatching with 300 nauplius/day
(10 ovigerous). Moreover, Zaleha and
Farahiyah (2010) reported that for marine
harpacticoid Pararoberisonia sp. reared in
25°C salinity levels (5, 10, 25, and 35 psu) have
a significantly different effect on population
density. At salinity level 25 psu, population
density is highest and at salinity level 35 psu,
maximum specific growth rate shows a high
value. The copepods did not survive at
temperature 5°C. Our study establishes the limit
of tolerance of harpacticoid copepod Tigriopus
sp. salinity levels of 5 ppt (minimum limit) to
45 ppt salinity (maximum limits). Rhodes (2003)
report that the harpacticoid copepods Nitrokra
lacustris can tolerate salinity levels of 10-40
ppt and are still found to be reproductive.
Punnarak et al. (2016) also found that the
highest survival rate of copepods at salinity levels
27 and 30 psu, the harpacticoid copepods could
survive in between 10 psu and 40 psu, but not
in freshwater. The number of nauplius in this
study produced an average of 49+3.74 at 25°C
in salinity30 ppt from one egg sac. According to
Hagiwara et al. (1995) reported the T. japonicus

produces nauplius an average 52.2 at salinity
level 32 ppt per egg sac.

Overall, in the present study the salinity had the
most effect on survival rate of harpacticoid
copepod Tigriopus sp. The lower and higher
limits of salinity in which harpacticoid copepod
Tigriopus sp. can survive were 5 and 45 ppt and
the optimal salinity was 30 ppt.

5. Conclusions

This research aims to studied survival rates of
harpacticoid copepods cultured at different
salinity levels the conclusions followed by
items below:

1. The morphology is closest to Tigriopus
japonicus Mori.

2. The temperature of 25°C and salinity levels
of 30 ppt are the optimum conditions for the
culturing of harpacticoid copepod Tigriopus sp.

3. The harpacticoid copepod Tigriopus sp. can
survive in brackish water and hyper-saline
water (5 ppt and 45 ppt), but the number of
surviving copepods was low.

4. Development from the nauplius to adult
stages took 11 days at 25°C and salinity of 30
ppt, and the number of nauplius produced an
average of 49+3.74 from one egg sac.
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