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Abstract
Catfish and Nile tilapia ponds contain high organic matter levels which will be decomposed by bacteria. It
also produces carbon dioxide, which can be utilized by phytoplankton for photosynthesis process. This
research aimed to compare the types of phytoplankton and zooplankton in Clarias and Nila tilapia ponds for
eutrophication and water quality control. The research was conducted in August-September 2020. The water
samples were taken using plankton net to become 35 ml from Clarias and Nile tilapia ponds. Analysis of
plankton abudance, diversity, Evenness and Dominance Index was carried out in the Laboratorium
Hidrobiologi. The analysis result of the average abundance of phytoplankton in the Clarias ponds was 71.026
cell/mL (11 genera), and zooplankton was 93 ind/mL (4 genera). Meanwhile in Nile tilapia ponds was 1.503
cell/mL (9 genera), and zooplankton was 91 ind/mL (1 genus). The average of zooplankton in Nile tilapia
pond was higher than in catfish ponds; since Clarias are carnivores while Tilapia are omnivores. The plankton
diversity index of catfish pond was average 0.817, while in Nile Tilapia was average 0.553. The evenness
ndex of catfish pond was average 0.5, while in Nile Tilapia was average 0,4. The dominance index of catfish
pond was average 0.59, while in Nile Tilapia was average 0.77. The conclusion is that the percentage of
phytoplankton in catfish ponds is 99.62% and zooplankton is 0.38%, while in tilapia the percentage of
phytoplankton is 97.85% and zooplankton is 2.15%.
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Abstrak
Kolam budidaya ikan lele dan nila memiliki kandungan bahan organik tinggi yang akan diuraikan oleh
bakteri. Bakteri akan menghasilkan karbondioksida, yang dapat dimanfaatkan oleh fitoplankton untuk proses
fotosintesis. Penelitian ini bertujuan untuk membandingkan jenis fitoplankton dan zooplankton di kolam ikan
Lele dan Nila untuk eutrofikasi dan pengendalian kualitas air. Penelitian dilakukan pada bulan AgustusSeptember 2020. Pengambilan sampel air menggunakan jaring plankton menjadi 35 ml dari kolam ikan lele
dan nila. Analisis kelimpahan, keanekaragaman, keseragaman dan indeks dominasi plankton dilakukan di
Laboratorium Hidrobiologi. Hasil analisis kelimpahan rata-rata fitoplankton di kolam Ikan lele adalah 71.026
sel / mL (11 genera), dan zooplankton 93 ind / mL (4 genera). Sedangkan di kolam nila sebesar 1,503 sel /
mL (9 genera) dan zooplankton 91 ind / mL (1 genus). Rata-rata zooplankton di kolam nila lebih tinggi dari
pada kolam lele, karena Ikan lele adalah karnivora sedangkan Nila adalah omnivora. Indeks keanekaragaman
plankton pada kolam lele rata-rata 0,817 sedangkan pada kolam ikan nila rata-rata 0,553. Keseragaman kolam
lele rata-rata 0,5, sedangkan kolam ikan nila rata-rata 0,4. Indeks dominasi kolam lele rata-rata 0,59,
sedangkan pada kolam ikan nila rata-rata 0,77. Kesimpulannya adalah persentase fitoplankton pada kolam
ikan lele 99,62% dan zooplankton 0,38%, sedangkan pada kolam ikan nila persentase fitoplankton 97,85%
dan zooplankton 2,15%.
Kata kunci: Clarias, Indeks Keanekaragaman, Indeks Dominasi, Nila tilapia, Plankton, Indeks Kemerataan

INTRODUCTION
Plankton are small organisms that live
floating in water columns and are important
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components
in
aquatic
ecosystems.
Phytoplankton is a plankton capable of
photosynthesis and acts as a producer in
aquatic ecosystems. Zooplankton is plankton
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which acts as the first consumer that connects
phytoplankton with producers with organisms
higher up the food chain. Zooplankton acts as
a bioindicator of changing environmental
conditions. The richness and abundance of
phytoplankton and zooplankton in waters
illustrates the fertility of the waters [1].
Plankton has an important role in the
aquatic ecosystem, especially phytoplankton.
The ability of phytoplankton to convert
nutrients into dissolved oxygen which is
needed by all aquatic organisms [2].
Cultivation of catfish and tilapia has high
levels of organic matter from uneaten feed
residue and fish feces. In the Catfish pond, the
total organic matter content was 73.31 mg / L,
while in the Tilapia pond the total organic
matter was 51.48 mg / L. The total organic
matter content in the waters of more than 26
mg / L is classified as high [3],[4]. Giving
artificial feed to the cultivation pond will
increase the content of organic matter and
water nutrients [5]. The organic material will
then be decomposed by bacteria in the waters
to produce a product in the form of carbon
dioxide and water. The carbon dioxide will
then be used by phytoplankton in the
photosynthesis process to become oxygen [6].
A water that changes the color of the water
can be caused by the presence of other
materials such as minerals, organisms that live
in water, extracts of organic compounds and
plants. Changes occur due to the environment,
weather and other materials in the water [7].
This research aimed to compare the types of
phytoplankton and zooplankton in Clarias and
Nile tilapia ponds.

Water Sampling
Water samples for plankton identification
were taken from Catfish and Tilapia ponds.
Water samples were taken using a bucket
volume of 35 liters and filtered using a 25
micron mesh size plankton net. Before taking
water samples, a 35 ml plankton bottle was tied
to the tapered end of the plankton net.
Furthermore, 10 liters of sample water was
taken with a bucket and filtered with 25 micron
mesh size plankton for 3 times. Sample water
is taken from the inlet, center and outlet of the
pond. The pankton bottle is then taken from the
plankton net with care so that the sample water
does not spill. The water sample was then
given 1 ml of lugol solution and labeled the
plankton bottle. Rinse the plankton net with
clean water, then use it again to take water
samples from other ponds.
The Abundance Index of Plankton
The calculation of plankton abundance
can be done using the following formula [8]:
N=

𝑂𝑖
𝑂𝑝

×

𝑉𝑟
𝑉𝑜

×

1
𝑉𝑠

×

𝑛
𝑝

(1)

Information:

METHOD

N = Number of individuals per liter (ind/ ml),
Oi = Area of the cover glass,
Op = Area of one field of view,
Vr = Volume of water filtered,
Vo = The volume of one drop of water sample,
Vs = The volume of water filtered by the plankton
net,
N = The amount of plankton in the entire field of
view,
P = The number of fields of view observed.

Research Time and Location

The Diversity Index of Plankton

The research was conducted in August September 2020. Water samples were taken
from the Catfish ponds and Nile Tilapia ponds
at the Instalasi Budidaya Perikanan, Kepanjen,
Malang. Identification, observation of
plankton and measurement of water quality in
the Laboratorium Hidrobiologi, Divisi
Sumberdaya Ikan, Faculty of Fisheries and
Marine Sciences, Universitas Brawijaya,
Malang. The physical and chemical quality of
water measured were temperature, pH,
dissolved oxygen and total organic matter.

Diversity index is used to determine the
diversity of plankton species in Catfish and
Nile Tilapia aquaculture ponds. The
calculation of the diversity index uses the
Shannon-Wiener equation with the following
formula [9]:
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H′ = −∑Pi ln Pi

(2)

Information:
H ' = Shannon-Wiener diversity index
Pi = ni / N
ni = number of individuals of type i
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N = total number of individuals
Criteria:
H '<1 = low diversity
1 <H'<3 = moderate diversity
H '> 3 = high diversity

The Evenness Index of Plankton
The evenness index is used to determine
the distribution pattern of plankton evenly or
not. If the evenness index value is high, it
means that the plankton in the waters is in even
condition. The evenness index can use the
following formula [10]:
𝐸=

𝐻′
𝐻 ′ 𝑚𝑎𝑥

(3)

Information:
E
= Evenness index
H'
= Lean diversity index
H' max = ln S
S
= Number of species found

The Dominance Index of Plankton
The dominance index is used to determine
the presence of certain dominance in certain
waters. The calculation of the domination
index can use the following formula [11]:
𝑛𝑖 2

𝐶 = ∑𝑛𝑖=1 ( )
𝑁

(4)

Information:
C = Domination Index
Ni = Number of individuals of type i
N = Total number of individuals

RESULT AND DISCUSSION
The results of the analysis of plankton
identification in general, the abundance of
phytoplankton is more than the abundance of
zooplankton. The abundance of plankton in
Catfish pond was dominated by phytoplankton
as much as 99.62% with an average abundance
of phytoplankton 71,026 cells / ml and
zooplankton as much as 0.38% with an average
abundance of 93 ind / ml. Percentage
phytoplankton divion in Catfish pond; the
division of Bacillariophyta 5%, Charophyta
47%, Chlorophyta 40% and Cyanophyta 9%,
while zooplankton division Ciliata 0.25% and
Rotifera 0.14%. The abundance of plankton in
Nile Tilapia pond was dominated by
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phytoplankton as much as 97.85% with an
average abundance of phytoplankton 1,503
cells / ml and zooplankton as much as 0.38%
with an average abundance of 91 ind / ml.
Percentage phytoplankton division in Nile
Tilapia pond; the division of Bacillariophyta
was 6%, Charophyta 64%, Chlorophyta 28%
and Cyanophyta 0%, while the zooplankton
division of Ciliata was 0% and Rotifera was
2.15%. The results of the calculation of
phytoplankton abundance can be seen in Table
1 and the abundance of zooplankton can be
seen in Table 2.
In general, phytoplankton in Catfish and
Nile Tilapia ponds were more than
zooplankton, but in Nile Tilapia the abundance
of phytoplankton was lower. This is because
Nile Tilapia are omnivores (eat phytoplankton
and zooplankton), while catfish are carnivores
(eat zooplankton). The phytoplankton in
catfish ponds were also found in thes genera
Nitzchia, Synedra, Pediastrum, Scenedesmus
and Gleocapsa, zooplankton which were also
found in Brachionus [12]. Catfish ponds
contain zooplankton from the genus
Brachionus [13]. The phytoplankton genus
Nitzschia, Gonium, Pediastrum, Scenedesmus,
Gloeocapsa and Zooplankton from the genus
Brachionus were also found in Nile Tilapia
ponds [14], [15].
The types of phytoplankton from the
Bacillariophyta and Chlorophyta divisions are
found in many Indonesian waters [16].
Phytoplankton from the Bacillariophyta,
Charophyta and Chlorophyta divisions are
found mostly in catfish and tilapia ponds,
presumably because these waters have water
conditions suitable for their growth, which is
related to the presence of nutrients in the waters
[17]. Phytoplankton from the Cyanophyta
division are mostly found in freshwater
because they have a high temperature tolerance
in the temperature range of 20 oC - 30 oC [18].
Zooplankton from the Rofitera division are
often used as natural food for fish. The low
abundance of rotirefa is due to the presence of
carnivorous and omnivore fish that use
zooplankton as their food source [19], [20].
Zooplankton from the Ciliate division are
widely used to indicate pollution in a waters
[21].
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Table 1. The Abundance of Phytoplankton in Catfish and Nile Tilapia Ponds (Cell/ ml)
Pond
No Division
Genus
Catfiah
Nile Tilapia
1 Bacillariophyta
Nitzchia
7124
706
2 Bacillariophyta
Synedra
16471
252
3 Charophyta
Hyalotheca
612739
10739
4 Charophyta
Spirogyra
777
0
5 Chlorophyta
Actinastrum
1246
202
6 Chlorophyta
Ankistrodesmus
212
0
7 Chlorophyta
Golenkinia
983
20
Chlorophyta
Gonium
117536
2844
Chlorophyta
Pediastrum
11480
323
Chlorophyta
Scenedesmus
8642
1392
Cyanophyta
Gloeocapsa
4079
61
Total
781288
16538
Average
71026
1503
Table 2. The Abundance of Zooplankton in Catfish and Nile Tilapia Ponds (ind / ml)
Pond
No Division
Genus
Catfiah
Nile Tilapia
1
Ciliata
Epistylis
0
0
2
Ciliata
Frontonia
222
0
3
Rotifera
Brachionus
50
363
4
Rotifera
Rotaria
70
0
Total
373
363
Average
93
91
Tabel 2. Diversity Index (H’), Evenness Index (E), and Dominance Index (C)
Phytoplankton
Zooplankton
Pond
H'
E
C
H'
E
Catfish

1.084

0.525

0.501

0.550

0.500

0.671

Nile Tilapia

1.106

0.896

0.531

0

0

1

The phytoplankton diversity index in
Catfish and Nile Tilapia ponds shows moderate
diversity, while the zooplankton diversity
index is low. The phytoplankton and
zooplankton evenness index in Catfish ponds
has moderate evenness. The phytoplankton
evenness index of Nile Tilapia ponds has high
evenness, while zooplankton has low evenness.
The dominance index of phytoplankton and
zooplankton in catfish ponds has moderate
dominance. The dominance index of Nile
Tilapia
phytoplankton
has
moderate
dominance, while zooplankton has high
dominance. The results of the calculation of the
diversity index, evenness index and dominance
index can be seen in Table 3.
The average abundance of phytoplankton
in goldfish ponds in IBAT Punten, Batu, East
Java was 1538 cells / ml, while in tilapia fish
ponds were 4900 cells / ml. The dominance
index of phytoplankton in goldfish ponds was
0.128 and tilapia ponds were 0.153. The
87

C

relative abundance of phytoplankton in
goldfish ponds consisted of 51% Chrysophyta,
36% Chlorophyta, 12% Cyanophyta, and 1%
Cryptophyta, while tilapia ponds consisted of
40% Cyanophyta, 33% Chrysophyta, and 27%
Chlorophyta. The Evenness Index (E) in the
goldfish pond was 0.98 and in the Tilapia pond
was 0.86. The abundance of phytoplankton is
higher in gold ponds compared to tilapia,
presumably because carp generally prefer to
consume phytoplankton than tilapia. Although
the appearance of tilapia does not like
consuming phytoplankton, phytoplankton has
a strong correlation with the growth of tilapia
[22].
The results of the measurement of water
quality in the Catfish and Nile Tilapia ponds
showed that it has an optimum range for
aquatic organisms. The results of measuring
the quality of Catfish and Tilapia aquaculture
ponds can be seen in Table 4. The temperature
level in the catfish pond averaged 27 oC, while
in the tilapia pond the average was 27.40 oC.
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The optimum temperature for organisms in the
daily cultivation system ranges from 22 oC - 30
o
C [23].
The average pH level in the Catfish pond
is around 7, while in the Tilapia pond it is
around 8. A water that has a pH range of 6 - 9
is good water for the life of aquatic organisms
[24]. Dissolved oxygen levels in the catfish
pond averaged 5.4 mg / L, while in the Tilapia
pond the average was 4.57 mg / L. The
optimum dissolved oxygen value for aquatic
life in both aquaculture and public waters is >4
mg / L. [25].
The total organic matter content in the
catfish pond averaged 36.66 mg / L, while in
the tilapia pond the average was 28.15 mg / L.
Waters that contain more than 26 mg / L of
organic matter are considered high. Sources of
organic matter in water can come from the
metabolism
of
organisms
and
the
phytoplankton production process [26]. The
presence of organic matter in water can be in
the form of suspended and dissolved organic
matter, as well as organic material in the form
of plankton and other organisms [27].
Table 4. Results of Measurement of Water Quality
in Catfish and Tilapia Cultivation Ponds
Catfish
Nile Tilapia
No
Parameter
Pond
Pond
1 Suhu (oC)
27,8
27,40
2 pH
7
8
3 DO (mg/L)
5,4
4,57
4 TOM (mg/L)
36,66
28,15
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