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Introduction

Microalgae are microscopic organism (Astuti et al.,
2017) photosynthetic, and photoautotrophic
(Sepriyaningsih & Harmoko, 2020). This unicellular
organism, have a size of a few hundred micrometers,
have chlorophyll, and requires carbon dioxide,
nutrients, and light to conduct photosynthesis.
Microalgae are not the same as other plants because they
do not have an organ such as roots, stems, and leaves
(Hadiyanto & Azim, 2012; Winahyu et al., 2013).

Microalgae inhabit all ecosystem from cold polar
regions to highly alkaline or salty water condition, from
hot springs to arid lands (Masojidek & Torzillo, 2014),
on the surface of the world's ocean sea and freshwater
(Nugroho, 2019). In aquatic ecosystem, microalgae
played a significant role as primary producer, it help
other organism’s live (Rosada et al., 2017; Sarifa et al.,
2019) This function is related to its ability to absorb solar
energy directly through the process of photosynthesis,
and to convert complex compounds into simple
compounds (primary productivity).

In addition to being primary producers, microalgae
also function as aquatic bioindicators (Awaludin et al.,
2015; Haninuna et al., 2016; Soliha et al., 2016). Changes
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in the water condition can disrupt the biota community
structure in it. In aquatic ecosystem, the ability of
microalgae is reduced if there is damage to the
surrounding environment, such as waste pollution, coral
reefs damaged, and others. Good and bad water quality
can be seen through the level of primary productivity
and diversity of microalgae (Yulianto et al., 2014).

Ariver is a large and elongated stream of water that
flows continuously from upstream to downstream
(Awal et al., 2014). One of the largest rivers in Indonesia,
located on Lombok Island (West Nusa Tenggara) is the
Jangkok River. Jangkok River is used as a source of raw
water to meet the domestic, agricultural, and industrial
needs of the community. In addition, this river is a place
for household waste and industrial waste
(Marganingrum et al., 2018).

The water bodies of the Jangkok River are used by
residents as a place for rock and sand mining, while the
riverbanks are used as places of business such as
gardening. These conditions can be negative for the life
of deepwater biota including microalgae (Azhari &
Nofisulastri, 2018) (Azhari & Nofisulastri, 2018). In this
regard, this research was conducted to reveal the
microalgae community structure.
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Method

This research was conducted in Jangkok River,
Mataram Indonesia. The tools used were a plankton net
(20um), microscope, object and cover slide, coverslip,
dropper, collection bottle, pH meter, thermometer,
bucket, rapia rope, stake, and funnel. Meanwhile, the
materials used were water samples, formalin (4%), and
label paper.

Water sampling was carried out at 3 different
stations based on differences in environmental
characteristics. Each station includes 3 sampling points..
2 liters of water were filtered using a plankton net then
stored in a sample bottle and dripped with 4% formalin.
Measurement of water physical factors including pH

Table 1. Species of Microalgae
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and temperature were measured on-site. Data were
analyzed quantitatively by calculating the Shannon-
Wiener diversity index (H'), Uniformity index, and
dominance index.

Result and Discussion

Species of Microalgae

Based on the identification results found 55
species of microalgae are included in 3 divisions, namely
Bacillariophyta (39 species), Chlorophyta (12 species),
and Cyanophyta (4 species). The species found are
presented in Table 1. While the comparison of the
number of species is shown in Figure 1.

Division Species

Bacillariophyta

Chlorophyta

Cyanophyta

Synedra ulna (Nitzsch) Ehrenberg, Diadesmis confervacea Kiitzing, Melosira varians C.Agardh, Cyclotella ocellata
Pantocsek, Stauroneis anceps Ehrenberg, Nitzschia amphibia Grunow, Nitzschia dissipata (Kiitzing) Rabenhorst
, Gomphonema W lanceolata (C.Agardh) Kutzing, Navicula gregaria Donkin, Nitzschia angustata (W.Smith)
Grunow, Aulacoseira granulata (Ehrenberg) Simonsen, Caloneis undulata (W.Gregory) Krammer, Surirella
biseriata var. bifrons (Ehrenberg) Hustedt, Pinnularia viridis (Nitzsch) Ehrenberg, Luticola mutica (Kiitzing)
DGMann, Gomphonema sphaerophorum Ehrenberg, Rossithidium duthiei (MRSreenivasa) JCKingston,
Achnanthes crenulata Grunow, Gomphon Round (Gomphon & Hellql') Nitzschia clausii Hantzsch, Pseudostaurosira
brevistriata (Grunow) DMWilliams & Round, Planothidium apiculatum (RMPatrick) Lange-Bertalot, Nitzschia
palea ( Kutzing) W.Smith, Surirella biseriata Brébisson, Navicula salinarum Grunowsch, Achnanthidum K
Grunow, Gyrosigma acuminatum (Kuitzing) Rabenhorst, Luticola olegsakharovii Zidarova, Z.Levkov & Van de
Vijver, Achnanthidium exiguum var. heterovalvata (Krasske) Czarnecki, Craticula ambigua (Ehrenberg)
DGMann, Eucocconeis flexella (Kutzing) Meister, Cymatopleura elliptica (Brébisson) W.Smith, Nitzschia
tryblionella var. debilis (Arnott ex O'Meara) Hustedt, Cymbella turgidula Grunow, Eunotia arcus Ehrenberg.
Coelastum cambricumn W. Archer, Haematococcus lacustris (Girod -Chantrans) Rostafinski, Coelastrum
microporum Négeli, Coelastrum astroidum Maximum Meyen, Scenedesmus brasiliensis Bohlin, Scenedesmus
obliqguus (Turpin) Kutzing, Cosmarium botrytis Meneghini ex Ralfs.

Oscillatoria refringens NLGardner, Oscillatoria subbrevis Schmidle, Spirulina major Kutzing ex Gomont, Nostoc
commune Vaucher ex Bornet & Flahult.

39

BACILLARIOPHYTA

the aquatic ecosystem. The index values for diversity,
uniformity, and dominance of the Jangkok River
microalgae are presented in Table 2.

m SPECIES NUMBER

Table 2. Diversity, Uniformity, and Dominance

Index Name Value Criteria

Medium

Balanced

There are no dominant
species

Diversity index 2.66
Uniformity index 0.66
12 Dominance index 0.13

Based on Table 2, it is known that the diversity

CHLOROPHYTA CYANOPHYTA index value (H') is 2.66 (H'<3) which means that the

Figure 1. Comparison of Microalgae Species Number

Diversity, Uniformity and Dominance Index
The diversity index is used to calculate the diversity

stability of the microalgae community in the Jangkok
River is moderate (medium polluted water quality). The
uniformity index (E) of microalgae reached a value of
(0.66) so it was included in the balanced criteria. The

level of species. The uniformity index is used to show the
distribution pattern of biota based on the ability of
certain species in water. While the dominance index is
used to see whether there are species that dominate in

microalgae dominance index is (0.13) which means that
no microalgae species dominate the Jangkok River.

The number and types of microalgae at each station
have a different distribution. The most common species
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found were Synedra ulna, Diadesmis confervacea, Melosira
varians, Cyclotella ocellata, Stauroneis anceps, Coelastrum
cambricum, Haematococcus lacustris. While the few species
found namely, Luticola olegsakharovii, Achnanthidium
exiguum var. heterovalvata, Craticula ambigua, Eucocconeis
flexella, Cymatopleura elliptica, Nitzschia tryblionella var.
debiliis, Cymbella turgidula, Eunotia arcus, Scenedesmus
obliquus, and Nostoc commune.

Water Physical Factor

Measurement of physical factors measured in this
study includes pH and temperature. The measurement
results are presented in Table 3.

Table 3. Water Physical Factor

Parameter Station Station Station

I 1I 11T
Water pH 7.80 7.56 7.60
Water Temperature 26.60 26.60 27.00
0

Referring to the microalgae species found, it is
known that the Bacillariophyta division is the most
common found. Species of the division Bacillariophyta
can adapt to strong to slow currents. This is due to the
presence of a special structure in the form of a gelatinous
stalk which is useful in the attachment process to the
substrate (Sepriyaningsih & Harmoko, 2020). This
division is found at each observation station. When the
research was conducted, the condition of the river
current was not in a very strong current, so the
microalgae species found were thought to be attached to
rocks and objects in the river. The division
Bacillariophyta is often found in water in large numbers
and mostly because of its ability to adapt to the
environment, its cosmopolitan nature, resistance to
extreme conditions, and high reproductive power
(Jayakumar et al., 2021).

Division Chlorophyta is the second largest group of
microalgae found in the Jangkok River. Based on the
results obtained, there were 12 species of microalgae in
the Chlorophyta division, with the highest species being
Coelastrum cambricum. This is that Chlorophyta has a
wide habitat ranging from ponds, lakes, rivers, and even
the sea. (Zikriah et al., 2021)stated that the Chlorophyta
division is mostly found in freshwaters because it can
adapt and grow quickly in waters with sufficient light
intensity such as ponds, lakes, and rivers. In the absence
of light, microalgae can also grow in a heterotrophic
way, by using organic carbon as a source of carbon and
energy (Sivaramakrishnan et al., 2022). With this
capability, microalgae are suitable for treating
wastewater, especially secondary waste (Cheirsilp et al.,
2022). Its adaptability causes Chlorophyta called the
main producer in an aquatic ecosystem.

As a primary producer of aquatic habitat,
Microalga contains important macromolecules that are
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needed as a source of energy for certain organisms that
occupy trophic on it. The content of chlorophyll causes
Chlorophyta to be able to carry out photosynthesis and
produce a source of food and oxygen to be used by other
organisms in the waters. Some species of microalgae are
reported to contain polysaccharides, protein and lipids
(Jayakumar et al., 2021). It was further reported that the
oil content in microalgae was 125 times higher,
carbohydrates (20 times higher) and protein 17.5 times
higher than soybeans and oil palm (Inuwa et al., 2022).

Cyanophyta is the division that is least found in the
Jangkok River, which is as many as 4 species with
different genera. Cyanophyta is prokaryotic and
planktonic microalgae, generally found abundantly in
intertidal and estuary areas but can be found in tropical
and sub-tropical waters. Vieira et al., (2022) stated that
as aquatic organisms, cyanophyta can grow well in
fresh, brackish, and sea water with very high salinity.

The growth of the Cyanophyta division has
tolerance to dry conditions and certain temperatures
(Nirmalasari, 2018). Not so many Cyanophyta divisions
were found in the Jangkok River, due to the
inappropriate environmental temperature required for
growth, this is as expressed by (Andriansyah et al., 2014)
that the Cyanophyta Division requires temperatures
higher than the temperature range required for
microalgae in general. When researching the average
water temperature in the Jangkok River ranges from
260C-27 o C, while the ideal temperature for the growth
of organisms including microalgae is 20-30°C. The high
and low temperature of water greatly affects the life of
aquatic organism (Maresi et al., 2015). Related to the
effect of light on the activity of microalgae, it was
reported that the excessive use of LED light could harm
the microalgae cells, by disrupting the photosystem and
bleaching the pigments (Cheirsilp et al., 2022).

The existence of microalgae in water is strongly
influenced by the ability to adapt to the environment.
Each type of microalgae has its ability to adapt to its
environment. This is evidenced by the ability of some
species from this group to grow on rocks and other
surfaces with very low humidity levels. In very extreme
environmental conditions, microalgae can survive for a
long time even hundreds of years in dormant conditions
or form cysts (Sivaramakrishnan et al., 2022; Vieira et al.,
2022).

The highest number of microalgae individuals was
found at station I, namely Monjok Village, which is the
place of livelihood for residents, namely taking sand and
gravel and other activities. The number of human
activities can cause organic matter that enters the waters
and others to increase. The organic matter will be
converted into nutrients so that it affects aquatic biota,
one of which is microalgae which make nutrients as
energy.
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Conclusion

The microalgae community structure in the
Jangkok River includes the diversity index (H') is 2.66,
the uniformity index (E) is 0.66, and the microalgae
dominance index is 0.13.
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