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ABSTRACT

Research on Spirulina sp. has been developed since it was found to have a high economic value
and as healthful as human traditional food such as the fishes. Therefore, the factors that influence the
culturing of this algae should be maintained properly to obtain a high quantity and quality of the product.

This research was done to determine the interaction of salinity and the dosage of urea fertilizer on
the population growth of Spirulina sp. Factorial design with the combination treatment of four salinities
(12,5 ppt, 15 ppt, 17,5 ppt, 20 ppt) and three dosages of urea fertilizer (80 ppm, 100 ppm, 120 ppm), are

applied with 3 replications.

The result indicated that the highest Spirulina sp. population is 321000 unit/ml, wet weight is
3,349 gr/l and dry weight is 1,315 gr/l which was found on the 20 ppt salinity and 120 ppm of urea

Sertilizer dosage.
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1. INTRODUCTION

Microalgae has many advantages as
a natural food in hatcheries. One of the
microalgae which was used as natural food
in hatcheries especially for larvae of fishes
and Crustacea such as Artemia and
Copepoda (Guillard, 1973) is Spirulina sp.
This algae contains a high plant protein (63-
68 %) of the dry weight, fat, carbohydrate,
vitamin, etc.

As fish food Spirulina sp. can be
given in a fresh or dry form (Soong, 1980).
Spirulina sp have been used by the
Mexicans and Africans as human food

{Venkarataman, 1983). In Japan, Spirulina
sp. is used as health food (Teloor et al,
1982).

In a large-scale culture, the factors
that influence the media should be
controlled. Although Spirulina sp. is a
euryhaline species, in culturing this algae
salinity should be maintained since it affects
pH cytoplasmic which in turn causes a
reduction of enzymatic activity and finally
reduce population growth.

To enhance Spirulina sp. growth,
nitrogen is also required. In a culture, urea
fertilizer could be used as a source of
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nitrogen. Nitrogen has been involved in
synthetic protein.

Because of the importance of
salinity and urea fertilizer, this research was
conducted in order to investigate the inter-
action between salinity and urea fertilizer
dosage for the population growth.

II. MATERIAL AND METHODS

The preliminary experiment was
performed to find the range of optimum
salinity concentration for the growth of
Spirulina sp. population, which will be used
as the base of this research. The concen-
tration treated on Spirufina sp. culture were
0, 10, 20, 30 and 40 ppt, respectively, and
this experiment was controlled continuously
for 12 days.

This research is based on the
preliminary experiment which resulted in
the range of salinity between 10 and 20 ppt .
Then the salinity was divided into four
concentrations: 12,5; 15; 17,5 and 20 ppt.
These salinities were combined with three
dosages of urea fertilizer (80, 100 and 120
ppm), and was applied with three
replications.

The growth of Spirulina sp. was
counted everyday with a Sedgewick Rafter
Counter. Wet weight of Spirulina sp. was
measured on the 10" day and dry weight of
Spirulina sp was dried in the oven.

Analysis of variance was then
calculated based on the F test value,
followed by DMRT.

III. RESULT AND DISCUSSION

The salinity treatment in the
preliminary experiment shows a normal
population growth of Spirulina sp., but the
optimal growth was found in the salinity
concentration of 20 ppt. However, on the 9 ™
day, it was almost similar with 10 ppt
(Figure 1). Therefore the best range of
salinity population growth of Spirulina sp.
in the preliminary experiment was between
10 ppt and 20 ppt.

On the basis of those range, the
salinity concentration used in this reaserch
was 12,5 ppt, 15 ppt, 17,5 ppt and 20 ppt.
Each salinity was combined with urea
fertilizer dosage 80 ppm, 100 ppm and 120
ppm. Figure 2 showed that the optimal
population growth was at 20 ppt for salinity
concentration and 80 ppm for urea fertilizer
dosage. The other treatments showed that
population growth was normal, but was not
as high as the population growth at 20 ppt
(salinity) and 80 ppm (urea fertilizer).

Understandably, salinity and urea
fertilizer are important to the population
growth of Spirulina sp. This is because
salinity has a role in the glicolysis enzymatic
process (Dawes, 1987), whereas urea has a
role as a Nitrogen resource which might
enhance the population growth (Sandgren,
1988).

In addition to the population growth,
salinity and urea fertilizer will also increase
the wet weight and dry weight of Spirulina
sp. (Figure 3.)
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Figure 1: Population Growth of Spirulina sp. in The Preliminary Experiment

Si= 0 ppt of salinity
82= 10 ppt of salinity
$3= 20 ppt of salinity
S4= 30 ppt of salinity
S5= 40 ppt of salinity
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Figure 2. Population Growth of Spirulina sp. in The main Experiment
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Figure 3.
Histogram of The Mean Population in Peak Growth, Wet Weight and Dry Weight of Spirulina sp.

S1U1: 12,5 ppt of salinity and 80 ppm of urea fertilizer dosage
S1U2: 12,5 ppt of salinity and 100 ppm of urea fertilizer dosage
S1U3: 12,5 ppt of salinity and 120 ppm of urea fertilizer dosage
S2U1: 15 ppt of salinity and 80 ppm of urea fertilizer dosage
S2U2: 15 ppt of salinity and 100 ppm of urea fertilizer dosage
S2U3: 15 ppt of salinity and 120 ppm of urea fertilizer dosage
S3UI: 17,5 ppt of salinity and 80 ppm of urea fertilizer dosage
S3U2: 17,5 ppt of salinity and 100 ppm of urea fertilizer dosage
S3U3: 17,5 ppt of salinity and 120 ppm of urea fertilizer dosage
S4Ul: 20 ppt of salinity and 80 ppm of urea fertilizer dosage
S4U2: 20 ppt of salinity and 100 ppm of urea fertilizer dosage
S4U3: 20 ppt of salinity and 120 ppm of urea fertilizer dosage
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IV. CONCLUSION

The highest growth of the Spirulina
sp. population was found at 20 ppt of
salinity concentration and 120 ppm of urea
fertilizer dosage. There is a significant
interaction of salinity and urea fertilizer
dosage for increasing the population growth
Spirulina sp.

ACKNOWLEDGEMENTS

We would like to extend our
gratitude to the. UNDIP- Mc Master Grant
which has given us a chance to conduct this
research. We also  highly appreciate the
assistance given by Tri, Kresna, Pandan and
Shanti, from the preparation of the
experiment until the completion of the
whole research ..

REFERENCES

Angka, S.L., Sumantadinata, Haris dan Chae-
ruddin, 1979. Kultur Laboratoris Dia-
tomae Laut. Laporan Proyek Penelitian
PP/PPT Institut Pertanian Bogor. Bogor.

Azov, Y., 1982. Effect of pH on Inorganic
Carbon Uptake in Algal Cultures. Applied
and  Environmental  Microbiology.
England.

Boney, A. D. 1966. A Biology of Marine Algae.
Hutchinson Education Ltd. London.

Bowling, 1994. Occurrence and Possible Causes
of a Serve Cyanobacterial Bloom in Lake
Cargelliga. New South Wales. Australian
Journal of Marine and Freshwater
Research 45: 737-745.

Bold, H.C dan Wynne, 1985. Introduction to The
Algae. Second Edition. Prentice Hall
Englewood. '

Carvajal, N.M.F, Rodriguez J. and Donoso, M.
1982. Urease of Spirulina maxima.
Phytochemistry. 21(12): 2821-2823,

Chapman, D.J. 1973. The Algae. Macmillan Inc.
London.

Cifferi, 0. 1983. Spirulina, The Edible Organism,
Volume 47, Nomor 4, American Society
for Microbiology. USA.

Dawes, C.J. 1981. Marine Botany. John Wiley
& Sons Inc. USA.

Downing, J.A. , Mc Cauley, E, 1992. The
Nitrogen: Phosphorus Relationship in

Lakes. Limnology & Oceanography 37:
936-945.

Erlina, A dan Hastuti W. 1986. Cara Mengkultur
Alga, INFIS (Indonesian Fisheries
Information System). Direktur Jendral
Perikanan. Jakarta.

Fay. P. 1983. The Blue Green (Cyanophyta -
Cyanobacteria). Edward Amold Publi-
cation. USA.

Fogg, G.E. 1975. Algae Culture and Phytoplank-
ton Ecology. The University of Wincon-
sin Press. Medison Milwatce. London.

Fox, JM. 1987. Intensive Algal Culture
Techniques in CRC Handbook of Marine
Culure (Ed. J.R. Mc Vey dan J.R Moore).
CRC Press Inc. Boca Ranton. Florida.

Guillard, R.L.L. 1973. Culture of Phytoplankton
for Feeding Animals Plenum. Publishing
Corporation. New York.

Hastuti, W., Widyatmoko, 1989. Produksi
Massal Alga Hijau Biru. Media Mina
Nomor |.Jakarta,

Kelley, J. C. D. 1974, Inorganic Nutrient dalam
W.D.P. Steward (Editor).. Algal Physio-
logy and Biochemistry. Blackweel
Scientific Publications, Oxford London.
Edinburg. Melbourne,

The Influence of Salinity and Urea Fertilizer Dosage on the Population Growth of Spirulina sp.



Journal of Coastal Development, Vol.3, No.2, February 2000: 543-549

ISSN . 1410-5217

Kossaric, N, H.T. Nguyen dan M.A.
Bergougnou, 1974. Growth of Spirulina
maxima Algal in Effluent from Secondary
Waste Water Treatment Plants. Bio-
technology and Bioenginering. England.

Kustiah, T. 1986. Pengkajian Awal Variasi Suhu,
pH dan Jenis Media Pada Pengembangan
Algae Spirulina. Tesis Institut Teknologi
Bandung (tidak dipublikasikan ).

Lewin, R.A. 1976. Physiology and Biochemistry
of Algae. Academic Press. New York.
USA.

Laing, I. dan S.D. Utting, 1980, The Effluence of
Salinity onm the Production of Two
Commercially Important  Unicellular
Marine Algae. J. Aquaculture.

Martosudarmo, B., Wulani,
Pemeliharaan Kultur Murni dan  Sel
Mikro Alga. Proyek Pengembangan
Budidaya Udang. Jepara.

Round, F.E. 1973. The Biology of The Algae.
Blackwell Scientific Publication. London.

1990. Petunjuk

Sandgren, C.D. 1988. Growth and Reproductive
Strategies of Freshwater Phytoplankton.
Cambridge University Press. Australia.

Soong, P. 1980. Production and Development of
Chiorella and Spirulina in Taiwan dalam.
Shelef. G dan Soeder ( Editor ). Algae
Biomass. Elseveir North-Holland Bio-
medical Press.

The influence of Salinity and Urea Fertilizer Dosage on the Population Growth of Spirylina sp: )

549



