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Abstract. Lake Batur has the potential to be a fishery resource that has not been explored and even very little attention from
the community and the government so that this resource can be developed optimally. The current condition of lake Batur
waters tends to change either naturally or annually or changes due to community activities around the lake. The purpose of
this study is to determine the feasibility of lake Batur waters as a fish farming business field for the freshwater floating net
cage system. Water samples to be tested for water quality and plankton were obtained directly at Lake Batur. The results of
plankton abundance at each station were received, at station 1 (2.070 ind/l), station 11 (1.477 ind/l), station 111 (6.975 ind/I),
station IV (2.617 ind/l), station V (2.902 ind/l). The parameters observed are water quality parameters in the form of brightness,
temperature, pH, DO, Nitrates, Nitrites and plankton abundance in Lake Batur Kintamani, Bangli. The results of research on
the quality parameters at each station showed different values. The brightness parameters at 5 stations have values in the range
of 246-480 cm, temperatures 26-28.3 °C, pH 7.5-8.3, DO 7.1-8.3 mg/L, Nitrates 0.36-0.66 ppm, and Nitrites 0.02-0.04.
brightness.
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I. INTRODUCTION January-Mret and July-August. The burst of blerang
occurred because the lake was under the foot of Mount
Batur which was still active, as a result of the burst of the
blerang the lake water turned dark green and the fish
cultivated in KJA became poisoned and died mass.

The development of lake fisheries still faces problems
with limited data and accurate information so that it cannot
be used as a basis for policy determination, especially data
on the potential of lake water resources and the carrying
capacity of lakes for fisheries development, in utilizing a
potential water with various purposes, a form of proper
management is needed so that this potential can be utilized

Bangli Regency has a variety of public waters such as
lakes, rivers, and waterfalls. One of the aquatic resources
that exist in Bangli Regency and have the potential to be
developed is lake fisheries. Bangli Regency has a lake
from four lakes in Bali, namely Lake Batur.

Lake Batur has the potential to be a fishery resource that
has not been explored and even very little attention from
the community and the government so that this resource
can be developed optimally. Activities or businesses that
are usually carried out by the surrounding community if
managed properly so that they are diverse such as fish

farmers in the KJA system [1]. by all communities around the lake [3].

The current condition of lake Batur waters tends to The use of lake batur as one of the locations for
change either naturally or annually or changes due to the cultivation s a very appropriate step to utilize existing
activities of the community around the lake [2]. The annual natural - resources, although there are still ~many
cycle in question is an upwelling phenomenon, which is a considerations that need to be considered to make the area
phenomenon in which colder and larger-type lake water a cultivation land for the KJA system with freshwater
moves from the bottom of the lake to the surface due to media in terms of water quality and the neurological state
wind movement and also due to bursts of blerangs that of the lake such as physical, chemistry, and biological
occur erratically every year which are expected to occur in factors as well as geographical factors that need to be
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considered also by cultivators before cultivating in the
waters of lake batur [4].

Astusti et al. [5] revealed another problem, namely the
importance of the presence of plankton in lake waters,
plankton is the main life support component for biotic
components that are at a very high tropical level. Plankton
is able to convert inorganic substances into organic
substances and is also able to take advantage of the
presence of light energy in the area around the lake.

The abundance of plankton is a parameter in looking at
the level of fertility of the waters in lake Batur which will
be used as a cultivation land for the freshwater KJA
system. This is closely related to water quality, so this
study was conducted to determine the abundance of
plankton and analyze water quality as an indicator of the
fertility of a water quality, so this study was conducted to
determine the abundance of plankton and analyze water
quality as an indicator of the fertility of a water.

Il. RESEARCH METHOD

Research Location

This research was conducted for 3 months starting in
March 2022 — May 2022 at Lake Batur Kintamani, Bangli
and at the Posikandu laboratory in Bangli Regency with
sampling every 1 month (Figure 1).
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Figure 1. Research Location

This research uses a descriptive method, which is a
method that explains a variable that can be explained both
by numbers and by words systematically. The sampling
technique used is the purposve sampling method where
this method is to determine the sampling point of the study.

Tools and Materials

The tools used in this study were photo camera,
stationery, plankton net, pH meter, DO meter, Photometer,
secchi disk, microscope, bucket, drip pipette, glass bottle,
observation data sheet, counting chamber, coverglass,
label paper, laptop. The material used is 70% alcohol,
formalin, water samples and aquades.

Data Collection

Measurements of water quality carried out in situ
(temperature, pH, brightness, and DO) and ex situ (nitrates
and nitrites) were carried out in Posikandu, Bangli
Regency. Sampling was carried out using a 250 ml plastic
bottle on the surface of the water at each sampling point.
Water sampling for nitrate and nitrites measurement using
plastic bottles of 250 ml volume. sampling of plankton
water using plankton net and using plastic bottles with a
volume of 250 ml and preserved using formalin and
aquades.

Plankton Abundance Data Analysis

Plankton abundance quantitatively based on the
abundance expressed in individuals/L calculated using the
formula [6]:

Vr 1
N=nX —X—
Vo Vs

Information:

N = total number of plankton individuals
N = number of plankton observed

Vr = filtered plankton volume (mL)

Vo = observed plankton volume (mL)

Vs = volume of filtered water (L)

Fertility Rate
The fertility status of the waters can be seen from the

abundance of plankton [1], states that each place there is a

difference in plankton abundance then the waters can be

divided based on plankton abundance, namely:

a. Oligotrophic waters, are waters whose fertility rate is
low with plankton abundance ranging from 0-2,000
ind/I.

b. Mesotrophic waters, are waters whose fertility rate is
moderate with an abundance of plankton ranging from
2,000-15,000 ind/I.

c. Eutrophic waters, are waters with a high level of
fertility with an abundance of plankton ranging from >
15,000 ind / .

I1l. RESULTS AND DISCUSSION

Plankton Composition

Based on the results of plankton observations as a
whole, phytoplankton found 4, namely Euglenophyta (1
genus), Chlorophyta (4 genera), Chrysophyta (1 genus),
Thallophyta (1 genus). While in zooplankton, 2 phylums
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were found, namely Rotifera (2 genera), and Copepoda (1
genus) (Table 1). The type composition of the 6 plankton
phylum found in phytoplankton turns out that the phylum
Chlorophyta has the largest number of genera and
zooplankton phylumrotifera has a large number of genera.
This is thought to be because the phylum is a phylum that
can adapt easily in waters [6]. Euglenophyta, Chrysophyta,
Thallophyta have the lowest genus composition allegedly
because these phytoplankton have adaptations that are
prone to changes in environmental factors especially in
seasonal changes. Based on the pick-up point, samperl is
near the floating net cage that is suspected of providing
contamination in the waters of Lake Batur.

Plankton Abundance and Aquatic Fertility

The state of plankton community structure in the waters
of Lake Batur Kintamani, Bangli which was analyzed
based on its abundance and showed the results that
plankton on the surface of the waters of Lake Batur
Kintamani, Bangli consisted of 7 phytoplankton genera
and 3 zooplankton genera where all of them had a total of
about 10 plankton genera. Based on table 1. it shows that
the abundance of plankton in Lake Batur Kintamani,
Bangli is 16,603 ind / I. The highest abundance of plankton
species is Closterium cornu as much as 3,540 ind / | and
the lowest species is Lecane bulla as much as 150 ind / I.
Zooplankton abundance from the phylum Rotifera and
Copepoda is very profitable for the development of Lake
Batur waters for the business of system fish farming
activities (KJA), because Rotifers and Copepod aini are
natural food sources for fish larvae and the mother fish
itself [1]. Based on the overall composition of plankton, it
can be concluded that Lake Batur in the waters of Kedisan
Village belongs to the category of eutrophic waters, and
when viewed based on the abundance per station at station
I 2,070 ind /I (Mesotrophic waters), station 11 1,477 ind / |
(Oligotrophic waters), station 111 6,975 ind / | (Mesotrophic
waters), station 1V 2,617 ind / | (Mesotrophic waters),
station V 2,902 ind / | (Mesotrophic waters).

Figure2. Brightness distribution map

Water Quality Parameters

a. Brightness

The brightness of the waters shows the magnitude of the
value of Secchi Disk which is still visible, and the clearer
a water, the deeper the sunlight that can penetrate the water
surface [7]. The measurement results in the waters of Lake
Batur which showed the lowest yield was 246 cm and the
highest was 480 cm (Figure 2).
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Figure 3. Temperature distribution map

b. Temperature

Temperature values in the waters of Lake Batur
Kintamani, Bangli ranged from 22-28.3 °C, the highest
temperature at the time of conducting the study was at
station IV at the time of the third sampling, and the lowest
was found at stations Il and Il at the time of the first
sampling. According to [8], temperature plays a role in the
process of photosynthesis and the speed of phytoplankton
growth rate (Figure 3).
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Figure 4. pH distribution map

c. The acidity (pH)

The acidity (pH) value during the study showed a
neutral direction and tended to be alkaline, which ranged
from 7.5 — 8.3, this happened because the waters of Lake
Batur are locations for fish farming in the KJA system,
tourist attractions, agricultural areas, and housing (Figure.
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4). So that the condition of the waters is greatly influenced
by the geological conditions of the land [9].

d. Dissolved Oxygen (DO)

The results of measuring the dissolved oxygen content
(DO) in the waters of Lake Batur are quite high, which
ranges from 7.1-8.3 mg / L (Figure 5). Oxygen content on
the surface of a water is not only produced by diffusion
from the air, also caused by the photo process of
phytoplankton synthesis [10-11].

Figure 5. DO distribution map

e. Nitrate

The nitrate content value in the waters of Lake Batur,
which reached the highest value, was found at station 111,
which was 0.66 and the lowest was at station |, which was
0.36 (Figure 6). This nitrate content value is included in
the optimum value for phytoplankton growth and the
fertility rate is categorized as moderate [12]. According to
Purnawati et al [13], the concentration of nitrates that are
feasible for phytoplankton growth is 0.3-13 mg / | and the
water fertility rate is said to be at a value of 0.227-1.129
mg/ I

Figure 6. Nitrate distribution map

f. Nitrite

The results of measuring the nitrite content in the waters
of Lake Batur at each sampling point there is the highest
value found at station point 5 (in the middle) which is 0.04

ppm, while the smallest nitrite content value is found at
station points 2 and 4 (around KJA and around residential
areas) which is 0.02 ppm (Figure 7). In general, the value
of nitrites in the waters of Lake Batur is still below the
threshold of water quality standards, where the content of
aquatic nitrites must reach 0.06 [14-15].
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Figure 7. Nitrite distribution map
IV. CONCLUSION

Based on the results of research and discussions that
have been carried out in depth, conclusions can be drawn,
namely as follows:

1. The results of the plankton abundance study
calculated based on the number of species in Lake
Batur Kintamani, Bangli have an abundance value of
16,603 ind / I. the number of species that have the
most abundance is Closterium cornu which is 3,540
ind / I, and the species that has the lowest abundance
value is found in the Lecane bulla species , which is
150 ind / 1.

2. There were differences in results in water quality
measurements that were influenced by sampling at
different points as well as differences in weather
quality during the study.

ACKNOWLEDGMENTS

The author would like to thank the staff at Posikandu,
Bangli Regency for guiding and providing facilities to
conduct research and tests of Nitrates and Nitrites.

REFERENCES

[1] Martin, I., Arthana, I. W., Putu, A., Krisha, W. 2020.
The Relationship between the Fertility Rate of
Floating Net Cage Waters with Phytoplankton in
Terunyan Village, Lake Batur, Bali. 61, 54-61.

[2] Kumar, J. Y., Reddy, S. J., Suguna, T. 2020. Role of
Plankton in Aquaculture. International Journal of
Current Microbiology and Applied Sciences, 9(9),
2848-2851.



Advances in Tropical Biodiversity and Environmental Sciences 6(1): 57-61, June 2022

DOI: 10.24843/ATBES.v06.i02.p05 Available online at: https://ojs.unud.ac.id/index.php/ATBES/article/view/ 87768

e-ISSN:2622-0628

61

3]

[4]

[5]

[6]

[7]

[8]

[9]

Manune, S. Y., Nono, K. M. and Damanik, D. E. R.
2019. Analisis Kualitas Air Pada Sumber Mata Air Di
Desa Tolnaku Kecamatan Fatule ‘U Kabupaten
Kupang’, Jurnal Biotropikal Sains, 16(1), pp. 40-53.

Salmin. 2005. Oksigen Terlarut (DO) Dan Kebutuhan
Oksigen Biologi (BOD) Sebagai Salah Satu Indikator
Untuk Menentukan Kualitas Perairan. Oseana, 30(3),
21-26.

Astuti, L., Warsa, A. and Satria, H. 2009 Kualitas Air
Dan Kelimpahan Plankton Di Danau Sentani,
Kabupaten Jayapura, Jurnal Perikanan Universitas
Gadjah Mada, 11(1), pp. 66-77.

Indrowati, M. 2012. Identifikasi jenis, kerapatan dan
diversitas plankton bentos sebagai bioindikator
perairan Sungai Pepe Surakarta, Bioedukasi, 5(2), pp.
81-91.

Andriyeni, Firman, Nurseha, Zulkhasyni. 2017. Studi
Potensi Hara Makro Air Limbah Budidaya Lele
sebagai Bahan Baku Pupuk Organik. Jurnal Agroqua,
15(1), 71-75.

Patty, S.I. 2013. Distribusi Suhu, Salinitas dan
Oksigen Terlarut di Perairan Kema, Sulawesi Utara.
llmiah Platax, 1(3), 148-157.

Sidoarjo. 2007. Analisis Kadar Phosfat dan N-
Nitrogen (Amonia, Nitrat, Nitrit) pada Tambak Air

[10]Patty, S. I. 2018. Oksigen Terlarut dan Apparent
Oxygen Utilization di Perairan Selat Lembeh,
Sulawesi Utara. Jurnal Ilmiah Platax, 6(1), 54-60.
http://lipi.go.id/publikasi/21573.

[11] Mohammed, B. 2016. Physical, Chemical, Biological
properties and fish species type of Geray reservoir, -
W/Gojjam Zone, Ethiopia. International Journal of
Aquaculture and Fishery Sciences, 2, 008-011.

[12] Hastuti, Y. P. 2011. Nitrifikasi dan denitrifikasi di
tambak, Jurnal Akuakultur Indonesia, 10(1), pp. 89—
98.

[13] Nusantari, E. 2010. Kerusakan Danau Limboto dan
Upaya Konservasi Melalui Pemberdayaan
Masyarakat Dan Peran Perguruan Tinggi. Jurnal
Pendidikan Biologi, 1(2), 2085-6873.

[14] Purnamawati, N. W. I., Arthana, . W. and Saraswati,
S. A. (2018) 'Nitrate, Phosphate Content and Growth
of Kiambang Wet Biomass (Salvinia molesta) In The
Waters of Lake Buyan, Buleleng, Bali', Journal of
Marine and Aquatic Sciences. doi:
10.24843/jmas.2019.v05.i01.p07.

[15] Prayuda, L. R., Arthana, I. W., & Dewi, A. P. W. K.
2017. Effect of Nitrate (NOs) On The Natural Growth
of Hyacinths (Eichornia crassipes Solms.) Based on
Wet Biomass in Lake Batur, Kintamani, Bali. Journal

Payau akibat Rembesan Lumpur Lapindo, 8. of Marine and Aquatic Sciences, 3(2), 215.
Available at: http://www.foxitsoftware.com. https://doi.org/10.24843/jmas.2017.v3.i02.215-222
TABLE |
PLANKTON ABUNDANCE ANALYSIS
. Abundance

No Species Group Sum (ind/l)

1 Euglena Fitoplankton 372 2.790

2 Closterium cornu Fitoplankton 472 3.540

3 Microspora Fitoplankton 234 1.755

4 Schizogonium Fitoplankton 76 570

5 Nitzchia Fitoplankton 295 2.212

6 Mougeotia Fitoplankton 51 382

7 Nauplius Zooplankton 260 1.950

8 Lecane Bulla Zooplankton 20 150

9 Karatella tropica Zooplankton 187 1.402

10  Karatella cochlearis Zooplankton 247 1.852

Total 2,214 16,603




