The effect of spirulina meals on Oithona sp. (Claus, 1866)
production through growth analysis
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Abstract. Oithona sp. is widely used for natural feed of larval stage. Therefore it is necessary to
develop its culture method. The appropriate nutrient will affect the development of Oithona sp
production. One of the highly nutritious ingredients is Spirulina meals. This study was conducted
to determine the effect of Spirulina meals application on the population density of Oithona sp.
The treatments in this study were A (Oithona sp. fed with Chaetoceros sp. of 2x10° cell/ml), B
(Oithona sp. fed with 83 mg/L of Spirulina meals), C (Oithona sp. fed with 167 mg/L of
Spirulina meals), D (Oithona sp. fed with 249 mg/L of Spirulina meals). The results showed that
Spirulina meals had an effect on the population density of Oithona spp. This study also showed
that the use of 83 mg/L of Spirulina meals could produce the best results with the amount up to
1067 ind/ml and grow speed of 0,78 £+ 0,08 ind/day

1. Introduction

The rearing of fish larvae requires a sufficient amount of natural food, according to the size of the fish
larva's mouth opening and the nutrient content according to the larva's needs. Natural feeds that are
commonly used as feed for fish larvae are Artemia and Rotifer [1], [2]. Artemia is the main choice
because it has a high nutrient content and size according to the needs of fish larvae. Protein content
reaches 60%, 20% carbohydrates, 20% fat, 4% ash and 10% moisture content [3]. The high price of
Artemia and still dependent on imports has become an obstacle to this day. Rotifers can be mass
cultured, culture time is relatively short and has a high reproductive rate although the nutritional
content is not equivalent to Artemia [4]. Another alternative as a substitute for Artemia which has
equal nutrition is the copepod type Oithona spp.

Copepod Oithona spp. has varying sizes, 60-220 um [5]. Copepods are rich in protein, fat, essential
amino acids that can accelerate growth, increase endurance, and brighten the colour of shrimp and fish
[6]. Oithona spp. contains protein 59.53-69.61%, carbohydrates 3.43-6.59%, fat 10.76-17.68%, ash
content 3.26-4.46% [7]. The nutritional content of copepods Oithona sp. which can be used as an
alternative natural food for fish larvae. Copepod production is highly dependent on the feed given. In
this study, we culture Oithona spp. In laboratory scale by using Spirulina sp. flour as a source of
nutrition to get maximum production results. Spirulina sp. flour has a carotenoid content that reaches
17% [8]. The content of these carotenoids can be utilized by copepods as compounds that are able to
prevent photooxidation, besides that carotenoids are precursors of vitamin A [9]. Provision of
Spirulina sp. flour expected to improve the quality of Oithona sp. This study was conducted to
determine the effect of Spirulina meals application on the population density of Oithona sp.



2. Material and methods

2.1. Sample preparation

Oithona sp. used in this study was from the Lampung Marine Aquaculture Development Center.
Broodstock of Oithona sp. was obtained by filtering using plankton net of 300 um, then put into each
container as much as 100 ind/l according to previous studies [10]. Maintenance was carried out for 14
days with 3 times daily feeding according to treatment. and carry out regular water quality control.
Chaetoceros sp. seeds used were from the Lampung Marine Aquaculture Development Center while the
Spirulina sp. was from the University of Lampung. The treatments in this study were A (Oithona sp.
fed with Chaetoceros sp. of 2x10° cell/ml), B (Oithona sp. fed with 83 mg/L of Spirulina meals), C
(Oithona sp. fed with 167 mg/L of Spirulina meals), D (Oithona sp. fed with 249 mg/L of Spirulina
meals) and 3 replication each.

2.2 Research parameter calculation

The parameters measured were population density, growth and water quality parameter (pH,
temperature, salinity, and light intensity) The calculation formula for population density was adapted
from the following method [11]:

InNt — InN,
r= t
Description:
t : Length of culture time (days)
No : Initial density (ind/ml)
Nt : Final total density (ind/ml)

Water quality parameters measured were temperature, pH, DO, and ammonia. Temperature
measurement was done using a thermometer, pH measurement using a pH meter, dissolved oxygen
measurement using a DO meter, ammonia measurement using a spectrophotometer as described in the
previous study [12]. Water quality measurements were conducted 3 times a day.

3. Result and discussion

3.1. Density of Oithona sp.

The population density increased until the 8th day of maintenance for each treatment (Figure 1.). This
was because Spirulina sp. was rich in protein, fat, carbohydrates and other important elements [13]. The
population density in treatment A and B continued to increase until the end of maintenance, while
treatment C occurred until day 9 and treatment D until day 8 after that decreased until the end of
maintenance. The decline in population in treatment C and D was thought to be due to a decrease in the
quality of the maintenance media due to the large amount of Spirulina sp. that had settled so that it
interfered with the feeding activity and movement of Oithona spp. Precipitation occured due to the high
dose of feed given to Oithona spp which caused turbidity. Turbidity in the media would affect oxygen
availability because it disturbed the photosynthesis process. Previous studies had suggested that too
much feeding could cause turbidity in water [14]. Previous studies had also stated that high turbidity
causes disruption of water transparency and affected photosynthesis intensity [15], and suboptimal
photosynthesis would cause death in plankton [16]. The average growth rate of Oithona sp showed in
Table 1.
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Figure 1. Population density of Oithona sp
Note: density of A, Chaetoceros sp. 2 x10° sel/ml, B = Spirulina sp. flour 83
mg/L, C = Spirulina sp. flour 167 mg/L,D = Spirulina sp. flour 249 mg/L

Table 1. The average growth rate of Oithona sp.

Treatment Growth rate (ind/day)
A 0,55+0,09°
B 0,78+0,08 ®
C 0,23+0,05%
D 0,30 +0,07%

The data showed that the population growth rate of Oithona sp fed with Spirulina sp. 83 mg showed
the highest average growth rate of 0.78 ind/day. This was because the treatment did not affect turbidity
and provided proper nutrition for the growth of Oithona sp. Providing proper nutrition and environment
would make Oithona sp. grow and develop well [17].

3.2. Water Parameter Measurement
The results of measuring the water parameter showed in Table 2. Comparison with literature shows
that temperature, pH, DO and salinity are still under the environment of Oithona sp.

Table 2. Water quality parameters measurement.

Treatment Parameter
Treatment pH DO Salinity
W) (mg/l) (ppt)
A 23-25 7.6-7.8 3.5-4.6 30-35
B 23-25 7.2-1.7 3.6-5 30-34
C 23-25 7.3-7.8 2.5-3.1 30-35
D 23-25 7.3-7.8 1.7-2.2 30-35

Standard 25-29 5(18] 6,6-7,81° 4-6119] 20-35[20




4. Conclusion
This study also showed that the use of 83 mg/L of Spirulina meals could produce the best results with
the amount up to 1067 ind/ml and grow speed of 0,78 + 0,08 ind/day.
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