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ABSTRACT  
Thalassiosira sp. is a diatom and used as a natural feed source in shrimp farming. Apart form 
naturally, Thalassiosira sp. can also be grown or cultured artificially on a laboratory scale using 
light. The purpose of this study was to determine the growth rate of Thalassosira sp. cultured 
on a laboratory scale with different fluctuations or periods of exposure to light. The study was 
carried out by differentiating the light and dark time periods for Thalassiosira sp. cultures, 0 
hours: 24 hours; 6 hours : 18 hours; 12 hours : 12 hours and 18 hours : 6 hours. Data analysis 
used the ANOVA test, followed by the Games-Howell test to determine the best exposure time 
periodization. The light-dark time period of 12 hours : 12 hours was gained the optimum 
average growth rate in this study (2.5875 x 105 cells/ml), which was obtained on the 6th day 
after the initial culture. 

Keywords: Growth Rate, Light Fluctuation, Thalassiosira sp. 
 

ABSTRAK  
Thalassiosira sp. merupakan salah satu jenis diatom dan digunakan sebagai sumber pakan 
alami pada budidaya udang. Selain secara alami, Thalassiosira sp. juga dapat ditumbuhkan 
atau dikultur secara buatan pada skala laboratorium dengan menggunakan cahaya lampu. 
Tujuan dari penelitian ini adalah untuk mengetahui laju pertumbuhan Thalassosira sp. yang 
dikultur pada skala laboratorium dengan fluktuasi atau periodisasi waktu paparan cahaya lampu 
yang berbeda. Penelitian dilakukan dengan membedakan periode waktu gelap-terang 
pencahayaan lampu terhadap kultur Thalassiosira sp., yaitu 0 jam : 24 jam; 6 jam : 18 jam; 12 
jam : 12 jam dan 18 jam : 6 jam. Analisa data menggunakan uji ANOVA, dilanjutkan dengan 
uji Games-Howell untuk menentukan periodisasi waktu paparan yang terbaik. Periode waktu 
gelap-terang 12 jam : 12 jam menunjukkan rata-rata laju pertumbuhan yang optimum pada 
penelitian ini yaitu 2,5875 x 105 sel/ml yang diperoleh pada hari ke-6 setelah pengkulturan.    
 

Kata Kunci: Fluktuasi Cahaya, Laju Pertumbuhan, Thalassiosira sp.   
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INTRODUCTION 
 Natural food is a supporting factor in intensive cultivation. One example of natural food 
that is often found in nature and in abundant quantities is plankton. Various types of plankton, 
both phytoplankton and zooplankton, can grow well in waters. One of the phytoplankton in 
waters that is used as natural food is the diatom type, namely Thalassiosira sp. In the cultivation 
environment, especially shrimp cultivation, Thalassiosira sp. used as a natural food source 
because it has quite high nutritional content such as protein, carbohydrates and fat (Costard et 
al., 2012). Apart from being a natural food, Thalassiosira sp. It has also been used as biofuel 
(Nurachman et al., 2012), antibacterial (Anggraeni et al., 2019) and in the pharmaceutical 
industry (cosmetic ingredients) (Bhattacharjya et al., 2020). 
 Growth of Thalassosira sp. influenced by several external factors, including pH, 
temperature, nutrition and light or length of lighting time (Fadila et al., 2021). Light is needed 
by phytoplankton for the process of photosynthesis, photosynthetic pigments utilize light and 
use it to produce nutrients. Photosynthesis can occur without light, or in other words, this 
photosynthesis takes place following the reaction of light and dark (photoperiod) (Utami et al., 
2012). Several studies have proven that the period of exposure and light intensity influence 
plankton growth (Arrico et al., 2020; Fischer et al., 2022; Ishak et al., 2022; Moeller et al., 
2019; Padang et al., 2018 ). 
 Thalassosira sp. is one of the plankton whose growth can be done in the laboratory (Fadila 
et al., 2021). Isaac et al. (2022) stated that the optimum light intensity for the growth of 
Thalassosira sp. is 59 Lumen (393 Lux). Growth of Thalassosira sp. based on dark and light 
reactions with a time span that approaches natural conditions in nature has not been carried out, 
so this research was carried out to determine the growth of Thalassosira sp. using fluctuations 
or different light exposure times on a laboratory scale. 
 

METHODS 
 This research was conducted in February 2024 for 23 days. Culture of Thalassosira sp. 
those obtained from the Brackish Water Aquaculture Fisheries Center (BPBAP) were subjected 
to initial identification microscopically, then cultured aseptically in a controlled room with the 
help of a 40 watt lamp and the room was maintained at a temperature of 25 0C. The laboratory 
scale culturing technique uses sea water with a salinity of 25 ‰ and added fertilizer (diatoms, 
silicates, trace metals and vitamins) as much as 1 ml/l in a clear glass bottle. Brown culture 
indicates that Thalassosira sp. has grown well and is ready to be used for the next process. 
 The research design was carried out using four treatments with different light-dark 
periods. Initial density of Thalassosira sp. The amount used was 4.25 x 104 cells/ml and each 
treatment was repeated three times. The four treatments are treatment A with a dark: light time 
period, namely 0 hours: 24 hours, treatment B with a dark: light time period, namely 6 hours: 
18 hours, treatment C with a dark: light time period, namely 12 hours: 12 hours and treatment 
D with a dark : light time period of 18 hours : 6 hours (Utami et al., 2012). On the first day of 
culturing, 1 ml/l of fertilizer was added to all treatments and the growth rate was calculated 
every day. Calculation of growth rate is calculated based on the formula (Isnansetyo & 
Kurniastuti, 1995): 

Growth rate (cells/ml= N x 104) 

Where: 
N = Average number of cells 
104 = Cell density per ml 
 
 Another supporting parameter measured is water quality including temperature, pH and 
DO (Dissolved Oxygen). Water quality measurements are only carried out at the beginning of 
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treatment and at the end of treatment. Apart from descriptive analysis, statistical analysis was 
also carried out to determine the effect of light on the growth rate of Thalassosira sp. using 
One-Way ANOVA. 

RESULT 

The results of observations of water quality parameters, namely temperature, pH and 
DO, during the research showed that these 3 parameters were in the appropriate range for the 
growth of Thalassiosira sp. (Table 1) 

Table 1. Water Quality Parameters for Thalassiosira sp Cultivation Culture Media  
Measurement 

results Parameter Measurement 
results Reference 

Day 1 – 13 
Temperatur 24 – 27 0C 21,7 – 29,6 0C (Baek et al., 2011) 

pH 7,3 – 8,3  8 – 8,5 (Wahyudi et al., 2022) 
DO 5 - 6 3 – 7 (Kadim et al., 2017) 

The culture media temperature observed showed the optimal range for phytoplankton 
growth. In this study, the room temperature used for culture or growth was maintained at 25 
0C. The pH and DO parameters show stable values and are in a suitable range for the growth 
of Thalassiosira sp. 

Growth of Thalassiosira sp. characterized by an increase in the density of diatoms in 
the culture medium. Results of observations of the growth of Thalassiosira sp. using additional 
inorganic micronutrients at the start of culture showed different growth rate patterns (Figure 
1). 

 
Figure 1. Growth graph of Thalassiosira sp. 

 
Growth and density of Thalassiosira sp. can be known from the first day of culture until 

the end of the research based on changes in the color of the water in the maintenance medium. 
Figure 1 shows the growth results of Thalassiosira sp. during the 13 day observation period, 
where there was an increase in cells from the first day to the 13th day for all photoperiod 
treatments (dark-light). 

 
DISCUSSION 

The plankton growth phase consists of the adaptation phase, exponential phase, 
stationary phase and death phase. The phases mentioned above are influenced by several 
factors, one of which is light, where light is the energy source for Thalassiosira sp. to carry out 
photosynthesis. Another factor that influences the survival of Thalassiosira sp. is the condition 



Fisheries Journal, 14 (2), 1011-1017. http://doi.org/10.29303/jp.v14i2.820 
Setyastuti et al. (2024) 
 

e-ISSN : 2622-1934, p-ISSN : 2302-6049                    1014 

of water quality. Water quality influences the growth rate of Thalassiosira sp. Temperature has 
a direct effect on the metabolic processes of aquatic organisms. Diatoms grow optimally at a 
temperature of 25 0C because at this temperature productivity and metabolic processes take 
place at optimal conditions. However, Thalassiosira sp. can still live in the temperature range 
of 21.7 – 29.6 0C in waters (Baek et al., 2011). Diatom productivity is also influenced by pH, 
if it is too low or even high, diatom productivity and growth will also slow down or die. The 
pH value shown during the research still meets the requirements for the survival and growth of 
Thalassiosira sp. The ideal pH for phytoplankton life in waters is 8.0 – 8.5 (Wahyudi et al., 
2022). 

Dissolved oxygen is the result of the photosynthesis process carried out by microalgae 
and other aquatic plants. The oxygen produced from this process is then dissolved in the water 
to support aquatic life such as fish and other aquatic organisms. The solubility of oxygen in 
water is influenced by temperature and salinity, if the water temperature is higher, the solubility 
of oxygen in the water will also be lower (Manullang et al., 2023). This is because warmer 
water molecules have the capacity to store less oxygen. Low oxygen levels in water can have 
serious impacts on the organisms that live in it. In fact, at extreme levels, low oxygen levels 
can cause the death of aquatic organisms. During photosynthesis, plants and some types of 
plankton use the light energy emitted by sunlight, carbon dioxide, and water to produce glucose 
which is used for growth and also emit oxygen as a byproduct. Manipulation of sunlight energy 
using lamp light has been utilized in several fields, such as agriculture (Sanoubar et al., 2018), 
fisheries (Cheng et al., 2022; Marzetz et al., 2020; Tagliafico et al., 2022), animal husbandry 
(Alattar et al., 2019; Gharahveysi et al., 2020) and others. 

Growth of Thalassiosira sp. varies between treatments depending on the period of light 
exposure and the inorganic micronutrients added at the beginning of the culture. Light 
variability and light intensity influence the increase in reactions in the phytoplankton 
photosynthesis process (Marzetz et al., 2020). The most optimal results were shown in the 12 
hour: 12 hour light dark treatment, this may be due to the light intensity obtained by 
Thalassiosira sp. for optimal photosynthesis. These results were also supported by the results 
of statistical analysis using the ANOVA test, followed by the Games-Howell test which 
showed that optimal results were found in the 12 hour: 12 hour photoperiod treatment (data not 
shown). The light-dark time period of 12 hours: 12 hours is almost close to the actual conditions 
in nature, because it is based on the earth's rotation which takes about 24 hours. Nearly half of 
this rotation, the side of the planet facing the sun experiences daytime, which means it is 
exposed to sunlight, while the opposite side experiences nighttime or not exposed to sunlight. 

Development of density of Thalassiosira sp. It is closely related to photoperiod because 
the photosynthesis process is influenced by sunlight, where in this study the function of sunlight 
was replaced with lamp light. Changes in cell number of Thalassiosira sp. observed in this 
study included the adaptation phase, logarithmic or rapid growth phase, growth stabilization 
phase (stationary phase), and the end of life phase. In the adaptation phase, Thalassiosira sp. 
adjust to changes in photoperiod. The adaptation strategy used by an organism to carry out 
photosynthesis depends on the type of light and the length of the photoperiod (Gajdošik et al., 
2022). Short photoperiods can reduce the time available for photosynthesis, while long 
photoperiods provide more time for that process. During the adaptation phase, Thalassiosira 
sp. may undergo changes in metabolic activity and physiological responses to adapt to changes 
in photoperiod. 
 In the logarithmic phase, the density of Thalassiosira sp. increased significantly. This 
increase occurs due to environmental conditions that support plankton growth, including long 
exposure to light for optimal photosynthesis. A long photoperiod provides sufficient time for 
plankton to carry out metabolic processes and growth. In general, the amount of biomass 
increases significantly when there is an increase in light intensity and nutrient supply  (Marzetz 
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et al., 2020). However, the data obtained shows that the photoperiod of 6 hours: 18 hours is 
lower than the photoperiod of 12 hours: 12 hours. This is because there are other factors that 
also play an important role in the growth and development of plankton. One factor that may 
limit the increase in plankton biomass despite high light intensity is nutrient availability. 
Although sufficient light supports photosynthesis, plankton also needs nutrients to grow 
properly. If the supply of nutrients is limited, plankton growth can be hampered even though 
there is sufficient light. 

Apart from that, competition factors between individual plankton can also influence the 
growth of the plankton itself (Sourisseau et al., 2017; Wilda, 2020). If nutrient sources are 
limited or increasingly depleted and fought over by many individual plankton, it is likely that 
not all plankton will get enough nutrients to reproduce quickly, even if the light intensity is 
sufficient. This is what causes a decrease in the growth rate (stationary phase). During this 
phase, the plankton density of Thalassiosira sp. reaches its maximum point and its growth 
begins to slow down. Unfavorable environmental conditions also play a role in the amount and 
growth rate of plankton (Dewanti et al., 2018; Hamzah et al., 2015). If there are large numbers 
of Thalassiosira sp. If they die, the decomposition process will occur, which will indirectly 
reduce water quality. The concentration of dissolved oxygen in the water can decrease and have 
a negative impact on plankton life. Apart from that, the decomposition process can also reduce 
water quality (Yuningsih et al., 2014)because this process produces compounds that increase 
the acidity of the water or cause an increase in the concentration of potentially toxic substances, 
which can damage water quality. 

The final phase experienced by Thalassiosira sp. is the death phase. The death phase is 
a natural phenomenon in the plankton life cycle, in this phase the growth rate begins to decrease 
significantly. The overall treatment showed the same trend, namely on the 10th day onwards 
there was a decrease in the growth rate. The decrease in water quality caused by the 
decomposition of dead plankton results in an increase in pH and a decrease in DO. Hansen 
(2002) stated that increasing pH will have a negative impact on plankton growth. In addition, 
the greatly reduced nutrient availability can no longer support Thalassiosira sp. for growth 
caused by providing nutrients only at the start of culture and not adding any more until the 
research is complete. 

 
CONCLUSION 

The aim of culturing Thalassiosira sp. artificially on a laboratory scale using constant 
light with different photoperiod variations to determine the growth rate of Thalassosira sp. The 
results of this research show that a photoperiod of 12 hours: 12 hours on the 8th day is the most 
optimal result for the growth of Thalassiosira sp.. The trend of decreasing growth rate is 
relatively the same for all photoperiod treatments. 

 
ACKNOWLEDGEMENT 

We would like to express our thanks to the Sidoarjo Maritime and Fisheries Polytechnic 
which has helped provide research facilities and funds through the 2024 Publication Grant 
scheme, as well as all parties who assisted with this research activity. 

 
REFERENCES 

Alattar, E., Elwasife, K., & Radwan, E. (2019). The Effect of Light-Emitting Diode Light on 
the Physical Traits of Chicks. Open Journal of Animal Sciences, 09(04), 481–491. 
https://doi.org/10.4236/ojas.2019.94037 

Anggraeni, V. J., Wahyu, T. S., Kusriani, H., & Kurnia, D. (2019). Aktivitas Antibakteri 
Ekstrak Mikroalga Thalassiosira sp terhadap Bakteri Staphylococcus aureus, 



Fisheries Journal, 14 (2), 1011-1017. http://doi.org/10.29303/jp.v14i2.820 
Setyastuti et al. (2024) 
 

e-ISSN : 2622-1934, p-ISSN : 2302-6049                    1016 

Staphylococcus epidermidis dan Propionibacterium Acne. Jurnal Kimia Riset, 4(1), 62. 
https://doi.org/10.20473/jkr.v4i1.13314 

Arrico, Bramasta, Y., Setyati, W. A., Azizah, R., & Nuraini, T. (2020). Pengaruh Perbedaan 
Intensitas Cahaya Terhadap Kelimpahan Arthropoda. 9(1), 9–12. 

Baek, S. H., Jung, S. W., & Shin, K. (2011). Effects of Temperature and Salinity on Growth of 
Thalassiosira pseudonana (Bacillariophyceae) Isolated from Ballast Water. Journal of 
Freshwater Ecology, 26(4), 547–552. https://doi.org/10.1080/02705060.2011.582696 

Bhattacharjya, R., Kiran Marella, T., Tiwari, A., Saxena, A., Kumar Singh, P., & Mishra, B. 
(2020). Bioprospecting of Marine Diatoms Thalassiosira, Skeletonema and Chaetoceros 
for Lipids and Other Value-added products. Bioresource Technology, 318(6), 124073. 
https://doi.org/10.1016/j.biortech.2020.124073 

Cheng, C. M., Cheng, Y. R., Lin, H. Y., Sun, W. T., Pan, C. H., & Ding, D. S. (2022). Effects 
of LED Light Illumination on the Growth, Digestive Enzymes, and Photoacclimation of 
Goniopora Columna in Captivity. Animals, 12(3). https://doi.org/10.3390/ani12030306 

Costard, G. S., Machado, R. R., Barbarino, E., Martino, R. C., & Lourenco, S. O. (2012). 
Chemical Composition of Five Marine Microalgae that Occur on the Brazilian coast. Int. 
J. Fish. Aquacult., 4(October), 191–201. https://doi.org/10.5897/IJFA11.092 

Dewanti, L. P. P., Putra, I. D. N. N., & Faiqoh, E. (2018). Hubungan Kelimpahan dan 
Keanekaragaman Fitoplankton dengan Kelimpahan dan Keanekaragaman Zooplankton di 
Perairan Pulau Serangan, Bali. Journal of Marine and Aquatic Sciences, 4(2), 324. 
https://doi.org/10.24843/jmas.2018.v4.i02.324-335 

Fadila, A. R., Suminto, S., Subandiyono, S., & Chilmawati, D. (2021). Pengaruh Rasio n:p 
Dalam Media Kultur Terhadap Pola Pertumbuhan dan Kandungan Protein Thalassiosira 
sp. Sains Akuakultur Tropis, 5(2), 147–158. https://doi.org/10.14710/sat.v5i2.11478 

Fischer, R., Kitzwögerer, J., & Ptacnik, R. (2022). Light-dependent Niche Differentiation in 
Two Mixotrophic Bacterivores. Environmental Microbiology Reports, 14(4), 530–537. 
https://doi.org/10.1111/1758-2229.13071 

Gharahveysi, S., Irani, M., Kenari, T. A., & Mahmud, K. I. (2020). Effects of Colour and 
Intensity of Artificial Light Produced by Incandescent Bulbs on the Performance Traits, 
Thyroid Hormones, and Blood Metabolites of Broiler Chickens. Italian Journal of Animal 
Science, 19(1), 1–7. https://doi.org/10.1080/1828051X.2019.1685916 

Gajdošik, M., Vicić, A., Gvozdić, V., Galić, V., Begović, L., & Mlinarić, S. (2022). Effect of 
Prolonged Photoperiod on Light-Dependent Photosynthetic Reactions in Cannabis. 
International Journal of Molecular Sciences, 23(17). 
https://doi.org/10.3390/ijms23179702 

Hamzah, F., Tito, C. K., & Pancawati, Y. (2015). Pengaruh Faktor Lingkungan Terhadap 
Stuktur Komunitas Plankton Pada Ekosistem Mangrove Muara Angke , Jakarta Utara. 
Jurnal Balai Penelitian Dan Observasi Laut, 1(1), 79–91. 

Hansen, P. J. (2002). Effect of High pH on the Growth and Survival of Marine Phytoplankton: 
Implications for Species Succession. Aquatic Microbial Ecology, 28(3), 279–288. 
https://doi.org/10.3354/ame028279 

Ishak, H., Idrus, A., & Marwan, U. M. (2022). Pengaruh Pencahayaan Berbeda Terhadap 
Kepadatan Fitoplankton Thalassiosira sp. Pada Skala Laboratorium. Eucheuma Journal 
of Aquaculture, 1, 9–17. 

Kadim, M. K., Pasisingi, N., & Paramata, A. R. (2017). Kajian Kualitas Perairan Teluk 
Gorontalo dengan Menggunakan Metode STORET. Depik, 6(3), 235–241. 
https://doi.org/10.13170/depik.6.3.8442 

Manullang, R., Undap, S. L., Pangkey, H., Kusen, D. J., Kalesaran, O. J., & Longdong, S. N. 
J. (2023). Kualitas Air pada Pembesaran Udang Vaname (Litopenaeus vannamei) PL 8 



Fisheries Journal, 14 (2), 1011-1017. http://doi.org/10.29303/jp.v14i2.820 
Setyastuti et al. (2024) 
 

e-ISSN : 2622-1934, p-ISSN : 2302-6049                    1017 

PT. Budi Agri Sejahtera, Kecamatan Tempilang, Provinsi Bangka Belitung. E-Journal 
Budidaya Perairan, 11(15018), 1–23. 

Marzetz, V., Spijkerman, E., Striebel, M., & Wacker, A. (2020). Phytoplankton Community 
Responses to Interactions Between Light Intensity, Light Variations, and Phosphorus 
Supply. Frontiers in Environmental Science, 8(December), 1–11. 
https://doi.org/10.3389/fenvs.2020.539733 

Moeller, H. V., Laufkötter, C., Sweeney, E. M., & Johnson, M. D. (2019). Light-dependent 
Grazing Can Drive Formation and Deepening of Deep Chlorophyll Maxima. Nature 
Communications, 10(1). https://doi.org/10.1038/s41467-019-09591-2 

Nurachman, Z., Hartati, Anita, S., Anward, E. E., Novirani, G., Mangindaan, B., Gandasasmita, 
S., Syah, Y. M., Panggabean, L. M. G., & Suantika, G. (2012). Oil Productivity of the 
Tropical Marine Diatom Thalassiosira sp. Bioresource Technology, 108, 240–244. 
https://doi.org/10.1016/j.biortech.2011.12.082 

Padang, A., Lestaluhu, A., & Siding, R. (2018). Pertumbuhan Fitoplankton Dunaliella sp 
dengan Cahaya Berbeda pada Skala Laboratorium. Agrikan: Jurnal Agribisnis Perikanan, 
11(1), 1. https://doi.org/10.29239/j.agrikan.11.1.1-7 

Sanoubar, R., Calone, R., Noli, E., & Barbanti, L. (2018). Data on Seed Germination Using 
LED Versus Fluorescent Light Under Growth Chamber Conditions. Data in Brief, 19, 
594–600. https://doi.org/10.1016/j.dib.2018.05.040 

Sourisseau, M., Le Guennec, V., Le Gland, G. L., Plus, M., & Chapelle, A. (2017). Resource 
Competition Affects Plankton Community Structure: Evidence from Trait-based 
Modeling. Frontiers in Marine Science, 4(APR), 1–14. 
https://doi.org/10.3389/fmars.2017.00052 

Tagliafico, A., Baker, P., Kelaher, B., Ellis, S., & Harrison, D. (2022). The Effects of Shade 
and Light on Corals in the Context of Coral Bleaching and Shading Technologies. 
Frontiers in Marine Science, 9(July), 2010–2011. 
https://doi.org/10.3389/fmars.2022.919382 

Puji, U. N., Yuniarti, M. S, K. H. (2012). Chlorella sp . Pertumbuhan Chlorella Sp. Yang 
Dikultur Pada Perioditas Cahaya Yang Berbeda, 3(2), 159–164. 
file:///C:/Users/Toshiba/AppData/Local/Temp/1467-2971-1-SM.pdf 

Wahyudi, W., Chilmawati, D., Samidjan, I., & Suminto, S. (2022). Pengaruh Rasio Chelator 
dan Metal pada Media Kultur Terhadap Pola Pertumbuhan dan Kandungan Protein Sel 
Diatom Thalassiosira sp. Sains Akuakultur Tropis, 6(1), 129–137. 
https://doi.org/10.14710/sat.v6i1.11755 

Wilda, N. (2020). Studi Kelimpahan Zooplankton Dengan Ketinggian Air Tambak Yang 
Berbeda di Desa Jangka Alue Bie. Arwana: Jurnal Ilmiah Program Studi Perairan, 2(2), 
97–102. https://doi.org/10.51179/jipsbp.v2i2.395 

Yuningsih, H. D., Soedarsono, P., & Anggoro, S. (2014). Jurnal 10 PWP. Diponegoro Journal 
of Maquares, 3, 37–43. 

 
 


