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Abstract. Along with the increasing challenges that come with the demand for national and
international fisheries” products and the potential emergence of various environmental
concerns, various efforts have been made to increase production capacity through
extensification and intensification programs. This study aimed to assess the environmental
quality and the level of disturbance in the floating net cage aquaculture area based on the
microalgae community structure. The research was conducted from August to October 2017 at
the water ecosystem used for aquaculture at Setoko Island, Batam City, Kepulauan Riau
Province. Purposive random sampling was used by determining 3 sampling stations with three
replicates. Data was analyzed using saprobic, Shanon-Wiener (H’) diversity, abundance and
domination indices. The result showed that 13 genus microalgae (bawal fish fish farming ), 9
genus (fish farming kakap) and 11 genus of microalgae (kerapu fish farming ) consisting of
Chlorophyta, Chyanophyta Chrysophyta and Dinophyta were recorded. The value of H' index
at the farming area ranged from 0.73 to 1.5. Microalgae abundance was dominated by Phacus
sp, Coscinodiscus sp, Climacosphenia sp and Spirogyra sp. Based on the saprobic index, the
farm area has an index value of 1.92, thus it can be refferred to as the oligo/ 3-meso-saprobic
phase. indicating light disturbance by organic enrichment.

Keywords: Bio-indicator, Stratified Double Floating Net Cage, Microalgae.

1. Introduction

The increasing challenges that come with the demand for national and international fisheries’
products, the limited terrestrial aquaculture areas and the potential emergence of various
environmental concerns have left the Indonesian fishery industry in need of productive and sustainable
developments in aquaculture.

Nowadays, the increasing number of fish cages to satisfy market demand has led to the emergence
of organic enrichment that impacts the quality of the aquatic environment. This is due to fish farms
tendingto keep fish in high density and limited cage volume for extended periods of time. Organic
matter that is sedimented in waters can affect the ecosystem imbalance in the area of farming [1].
Integrated farming and application of biomonitoring techniques are considered appropriate solutions to
sustainable productive aquaculture practices.

@,l), Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
By of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1




ISNPINSA-7 I0P Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1025 (2018) 012036  doi:10.1088/1742-6596/1025/1/012036

Microalgae 1s greatly influenced by water quality changes. Thus, one can use the microalgae
community structure as an indicator of the quality of the aquatic environment by looking at the
composition and abundance of its species. In water quality assessment, the measurement of species
diversity often gives better results than the direct measurement of pollutants. Microalgae has an
important role in the aquatic ecosystem, owing to its function in the food chain as primary producer.
According to Ref]2]. this is largely due to microalgae’s ability of photosynthesis. The process of
photosynthesis carried out by microalgae provides a major source of nutrition for other groups of
water organisms that make up and balance the food chain in the ecosystem. According to Ref [3], the
change of water quality greatly affects the life of biota such as microalgae that live in the waters. Their
abundance and diversity are highly dependent on tolerance and sensitivity to environmental change.
Environmental components, both living (biotic) and soluble dead materials (abiotic). affect the
abundance and diversity of aquatic biota present in water. As such, the abundance of individuals of
each species can be used to assess the quality of the water. This study explains to what extent the
diversity and abundance of microalgae are impacted by fish farming at Setoko Island, Batam City,
Kepulauan Riau. This study aims to identify the diversity of microalgae species and the structure of
the aquatic community in the aquacultural area as well as toassess the quality of the aquatic
environment of the fish farming area based on a saprobic index.

2. Methods
The research was conducted in the aquacultural area of Setoko Island, Batam City, Kepulauan Riau
Province. Identification and data analysis were conducted at the Center of Marine Ecology and
Biomonitoring for Sustainable Aquaculture (Ce-MEBSA). Integrated Laboratory. Diponegoro
University as well as at the Laboratory of Ecology and Biosystematics, Faculty Sains and
Mathematics, Diponegoro University. Materials and equipment used exist of water samples taken from
the aquacultural area, plankton net no.25, 10% formalin solution for fixation, 70% ethanol solution for
preservation, and Horiba U-10 water quaility checker for measuring water quality parameters.
The sampling method was purposive random sampling with 4 stations each having three replicates,
namely:

e station | situated at the reference area;

e station 2 situated at the fish cage for pompano fish (Trachinotus blochi),

e station 3 situated at the fish cage for white snapper fish (Lates calcarifer Bloch);

e station 4 situated at the fish cage for grouper fish (Epinephelus fuscoguttani Forsskal).

Water sampling was carried out using 25 size-plankton nets by sieving 30 liters of water and thus
filtering microalgae. Filtered water in the net was then collected into plankton bottles and fixed and
preserved using formalin and ethanol respectively. Observation of samples was done under a 400x
magnified microscope lens using a Sedgewick Counting Rafter. The microalgae were identified in the
highest taxa resolution (genus and species level). Data analysis was performed using diversity and
density indices [4] , similarity and dominance indices [5], and a saprobic index according to Ref [6].

3. Result

The results indicated that Coscinodiscus sp and Climacosphenia sp form the majority species of
microalgae in the fish farming areas, whereas at the reference area the Phacus sp is the most
abundant. Phacus sp and Climatosphenia sp spread most evenly in the sampled waters. During the
sampling period a total of 13 species were found: two species of Chlorophyta. namely Spirogyra sp.
and Leptocylindricus sp, one species of Cyanophyta,namely Oscillatoria sp, nine species of
Chrysophyta, namely Coscinodiscus sp, Closterium sp, Diatom sp, Gyrosigma sp, Climacosphenia sp,
Neidium sp, Nitzschia sp, Rhizosolenia sp, Synendra sp, and one species of Dinophyta/ Euglenophyta,
namely Phaciuis sp.
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Fig. 1. Density of microalage at sampling stations

The Bacillariophyceae group has a high composition (in particular Coscinodiscus sp and
Climacosphenia sp) compared to other classes. This is due to its ability to grow rapidly even in low
nutrient and low light conditions and due to it having greater regeneration and reproductive capacity.
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Fig. 2. Comparison of Plankton Index at sampling stations

The species of Coscinodiscus sp and Climacosphenia sp are the Chrysophyta or Bacillariophyta
groups commonly found in aquatic ecosystems. This is due to aforementioned high growth and
regeneration capabilities. The existence of the Bacillariophyceae class that dominates the common
waters occurs in marine waters as proposed by Ref[6] that the composition of phytoplankton in waters
is dominated by the Bacillariophyceae group.

The value of diversity index accounted averaged between 1-3 during the study period.
According to Ref]7], if the average value of diversity reaches more than 1 and less than 3, then the
relationship between the diversity index and the community microalgae’s stability is moderate.
Meanwhile, according to Ref]8]. the low value of the diversity index (H') was less than one and H'
values between 1-3 is moderate community stability. H' values higher than 3 indicate high
phytoplankton diversity. The highest H™ index value observed was at the reference station and reached
2.13. The lowest observed H’ value was 0.73 at Station 4. One of the factors causing low
phytoplankton diversity 1s the low Dissolved Oxygen (DO) content. The effect of dissolved oxygen on
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the physiological organisms in water occurs primarily during the process of respiration. Unlike the
temperature factor that has a umform effect on the physiology of all aquatic organisms, the
concentration of oxygen dissolved in water only significantly affects the aquatic organmisms that
absolutely require dissolved oxygen for its respiration [9]. Phytoplankons are aquatic organisms that
are aquatic oxygen producers due to photosynthesis. The low diversity of phytoplankton affects
dissolved oxygen levels in water [3].

The Evenness Index Microalgae is an index showing the spread of phytoplankton present in
water. The result of the Evenness (e) Index at the fish farming location has a value ranging between
0.310-0.63, which is considerably low. It indicates that the pattern and individual distribution owned
by each species is very much different and uneven. An index value less than 0.5 indicates that the
individual spread of each species is relatively uneven. while an index value of more than 0.5 indicates
that the individual spread of each species within the community is relatively evenly distributed.
Meanwhile, the saprobic system is used to view dominant groups of organisms and is widely used to
determine pollution levels by the Dresscher and Van Der Mark equations. Bbased on the saprobic
index [6], the waters of Setoko Island belong to the category of light disturbance because it has an
index value of 1.92 and is included in the Oligosaprobik / f-mesosaprobic water phase.

Table 1. The average water quality measurement of at all sampling stations

Enviromental Station 1 Station 2 Station 3 Station 4
Parameters

Disolved  Oxygen 6 5 54 55
(Ppm)

Temperatur (°C) 295 26.5 27.4 29.5
Ph 7.3 7.5 7.4 7.4
Salinity (Ppt) 32 31 31,5 32
Turbidity (NTU) 17 32 37 34
Light Intensity (M) 1,45 1,40 1,40 1,45
Conductivity 72,3 74,8 74 73.7

Results from the water quality measurements showed that dissolved oxygen was sufficient for the
life of aquatic organisms, especially for fish farming that reaches levels of more than 5 ppm.

Temperature 1s a physical factor that greatly affects the overall viability of aquatic organisms and
the absorption of organisms. Temperatures at the study site were 26.5 © C - 29.5 ¢ C. Water
temperature conditions are relatively homogeneous and are still in the tolerable range for
phytoplankton. This is in accordance with Ref[7] Nybakken (1992), which states that good
temperatures for microalgae life generally range from 20-30 ® C. The average pH value measured is
7.3 - 7.5. The pH values in all stations are normal because they have a range of values between 7-8.
The pH value describes the balance between acid and base in the water. Salinity and turbidity had a
normal value range for marine waters of 31 ppt - 32 ppt. Turbidity recorded at all sites ranged from 17
to 37 NTU, showing a normal range. The lowest turbidity was 17 measured at the reference site
(Station 1). Turbidity can be composed of organic and/or inorganic constituents. Turbidity due to a
large volume of suspended sediment will reduce light penetration, thereby suppressing photosynthetic
activity of phytoplankton, algae, and macrophytes, especially those farther from the surface. Excess
turbidity leads to fewer photosynthetic organisms available to serve as food source for many water
invertebrate organisms. Consequently, overall numbers may decline, which may then lead to a fish
population decline and thus disturb food chain in a water ecosystem.

4. Conclusion
Thirteen genus microalgae (bawal fish fish farming), 9 genus (fish farming kakap) and 11 genus of
microalgae (kerapu fish farming) consisting of Chlorophyta, Chyanophyta Chrysophyta and
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Dinophyta were recorded. The value of H® index at the farming area ranged from 0.73 to 1.5.
Microalgae abundance was dominated by Phacus sp, Coscinodiscus sp, Climacosphenia sp and
Spirogyra sp. Based on the saprobic index, the farm area has an index value of 1.92, thus it can be
refferred to as the oligo/ B-meso-saprobic phase. indicating light disturbance by organic enrichment.

References

[1] Putro, SP. 2010. Environmental Quality Assessment of Fish Farming: Seolutions Toward
Sustainable Aquaculture. Lambert Academic Publishing (LAP), Saarbrucken. Germany.
197p.

[2] Boney, A. D. 1989. New Studies in Biology Phytoplankton. Edward Arnold Pub. Ltd.

London.

[3] Hariyati,R., (2014). Distribusi dan Keanekaragaman Fitoplankton pada Perairan sungai hutan
kampus Undip Semarang. Laporan penelitian Universitas Diponegoro

[4] Maggurran. A. 1988. Ecological Diversity and Its Measurement. New Jersey. Princeton
University Press.

[5] Krebs, C.J. 1989. Ecological Methodology. New York, Harper & Row Inc.Publisher

[6] Ravera, 0., 1979. Biological Aspect of Freshwater Pollution. Pengamon Press, Oxford

[7] Nybakken, J.W. 1992. Biologi laut : suatu pendekatan ekologis. Cetakan ke 2. Diterjemahkan :
H.M. Eidman, Koesoebiono, D.G. Bengen M. Hutomo & S. Sukoharjo. PT. Gramedia
Pustaka Utama. Jakarta. Indonesia : xv+495 hal.

[8] Odum, EP. 1993. Dasar-Dasar Ekologi. Terjemahan Tjahjono Samingan, 1993. Edisi
Ketiga.Yogyakarta : Universitas Gadjahmada

[9] Koesoebiono, 1987. Metode dan Teknik Pengukuran Biologi Perairan. Kursus Amdal
Angkatan V. Bogor

[10] Davis, C.C. 1995. The Marine and Fresh Water Plankton. Michigan State University Press




22 Environmental quality assessment using microalgae

structures adjacent fish faming at Setoko Island, Batam City,
Kepulaun Riau Province

ORIGINALITY REPORT

19. 12, 14,  13.

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Universitas Diponegoro
Student Paper

£

o

Submitted to Universiti Tenaga Nasional
Student Paper

2

e

media.neliti.com

Internet Source

1o

=

Jeanny Sharani, Jafron W. Hidayat, Sapto P.
Putro. "Correlation between macrobenthic
structure (biotic) and water-sediment
characteristics (abiotic) adjacent aquaculture
areas at Tembelas Island, indonesia", Journal
of Physics: Conference Series, 2018

Publication

1o

Mayang Sari Yeanny. "Phytoplankton
community as bioindicator of fertility in
belawan river", IOP Conference Series: Earth
and Environmental Science, 2018

Publication

1o




pubman.mpdl.mpg.de

Internet Source

1o

Sapto P. Putro, Fuad Muhammad, Amalia
Aininnur, Widowati, Suhartana. " The Roles of
Macrobenthic Mollusks as Bioindicator in
Response to Environmental Disturbance :
Cumulative -dominance curves and bubble
plots ordination approaches ", IOP Conference
Series: Earth and Environmental Science, 2017

Publication

1o

rjls.ub.ac.id

Internet Source

1o

r-video-tutorial.blogspot.com

Internet Source

1o

RN
o

jbioua.fmipa.unand.ac.id

Internet Source

1o

Signrtnpi;tgeerd to University of Glamorgan <1 "
X]\{:vm\é\t/.ggct:rnal.undip.ac.id <1 "
<1
Erik J. Saude, Christopher D. Skappak, Shana <1 o

Regush, Kim Cook et al. "Metabolomic profiling
of asthma: Diagnostic utility of urine nuclear



magnetic resonance spectroscopy"”, Journal of
Allergy and Clinical Immunology, 2011

Publication

www.tankonyvtar.hu
Internet Source y < 1 %
Submitted to Central High School
Student Paper g <1 %
Jafron W. Hidayat. " The water quality and
| . <M
enrichment potency of pond based on saprobic
index at north coastal waters of Central Java,
Indonesia ", Journal of Physics: Conference
Series, 2018
Publication
h2osparc.wq.ncsu.edu
Internetgource q <1 %
ertambangan.fst.uinjkt.ac.id
IFr?ternet Source g J <1 %
www.pg.gda.pl
Internet Spogrc% p < 1 %
M Abyan Syuja’, Sapto P. Putro, Fuad <1 o
0

Muhammad. "Biomonitoring on Integrated
Multi-Thropic Aquaculture (IMTA) activities
using macrobenthic mollusks on Tembelas
Island, Kepulauan Riau Province", Journal of
Physics: Conference Series, 2018

Publication




Exclude quotes Off Exclude matches Off
Exclude bibliography  Off



22 Environmental quality assessment using microalgae
structures adjacent fish faming at Setoko Island, Batam City,
Kepulaun Riau Province

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




	22 Environmental quality assessment using microalgae structures adjacent fish faming at Setoko Island, Batam City, Kepulaun Riau Province
	by Sapto Purnomo Putro

	22 Environmental quality assessment using microalgae structures adjacent fish faming at Setoko Island, Batam City, Kepulaun Riau Province
	ORIGINALITY REPORT
	PRIMARY SOURCES

	22 Environmental quality assessment using microalgae structures adjacent fish faming at Setoko Island, Batam City, Kepulaun Riau Province
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




