Characteristic of Microphyta
Distribution of Pager River, Central

Kalimantan
By Adi Jaya



INTERNATIONAL JOURNAL OF BIOLOGY AND BIOMEDICAL ENGINEERING

DOI: 10.46300/91011.2021.15.20

Volume 15, 2021

Characteristic of Microphyta Distribution of
Pager River, Central Kalimantan

Inga Torang', Sulmin Gumiri*, Ardianoor?, Adi Jaya®

! Doctoral Program Envir()nmenlell Science, University of Palangka Raya, Indonesia
*Department of Aquatic Resources Management, Faculty of Agriculture,
University of Palangka Raya, Indonesia
IDepartment of Agronomy, Faculty of Agriculture, University
of Palangka Raya, Indonesia

Received: April 15,2021. Revised: May 12, 2021. Accepted: May 13, 202 1. Published: May 17, 2021.

Abstract— Environmental damage due to natural
resource extraction, especially in watershed areas, seems to
be of increasing concern and so far, from the aspect of
aquatic and water resources, plankton is commonly used
as an indicator of environmental damage. This study
explores the distribution of microphyta as a parameter of
environmental damage. The research was conducted in
Pager watershed, Central Kalimantan and sampled at 2
(two) stations, namely station A (for the right side of the
river) and station B (for the left side of the river). The
study was conducted 13 sampling times, which began in
the period 25 May 2019 ending until 9 November 2019.
Laboratory analysis to identify the type and number of
microphyta was carried out at the Palangka Raya
University Laboratory. The results showed that the
number of microphyta taxa at station A (right side of the
river) was 12-13 species, more than station B (left side of
the river). The number of microphyta taxa at Station B is 8
- 9 species, it is suspected that there is an influence from
the gray water settlements around the left side, especially
when the water level drops. The distribution
characteristics of microphyta in the Pager river are as
follows: large number of taxa/species, low abundance and
low diversity index. River/peat water environments are
vulnerable to change, especially human interference. This
research shows the potential use of microphyta as an
indicator of environmental damage.
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[. INTRODUCTION

Central Kalimantan, with an area of 153564 kmZ, is
seen by NGOs and the international community as the lungs of
the world, because it has a forest area of 12561867.57 Ha [1].
Howewver, this forest area continues to decrease due to human
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activities in meeting primary and secondary needs plus
changes in land use for plantation business and settlement
development. For example, the area of forest area according
to the 2015 Provincial Spatial Planning is 15 324 842,97 Ha
according to the latest 2020 data becomes only 12561867.57
Ha, reduced by 27629754 Ha or 18,03%. The decline in
forest area includes a decrease in the forest area of peat,
covering an area of 27.827 35 hectares which is the largest
peat lands and some of them are the waters [1]-[3]. One of the
implications of the reduction in peat areas is a decrease in the
area of swamps and peat waters, including peat rivers. A peat
area that is rapidly experiencing a decrease in area is a forest
area of Karangas (such as the Pager River, the location of this
study), because the Karangas forest area is a thin/shallow peat
area that dries quickly during the dry season [4]-[7].

Pager river is an order of rivers from the Rungan river,
whose water source comes from shallow groundwater flowing
over quartz sand which is covered at the top by peat (high and
low level vegetation litter). The Pager river environment can
still be said to be natural, because there is still forest
vegetation on the left and right of its flow even though it is not
a primary forest. Areas that are still vegetated are lowlands,
which are often inundated by rainwater and Pager river runoff
when there is a rain event. This is also the reason why the
land clearing is slow, so it is different from other rivers in this
area (such as: Dapur river, Tahai river, Asem river, Petuk
Bukit river, and Takaras river). The Pager River is a river that
supports the flow of the Rungan River, which is an important
nutrient input for the aquatic biota of the Rungan River
(especially the downstream part of the Pager river estuary).
Viewing from the water source which is peat water (Karangas
forest), Pager river water can be categorized as an oligotrophic
or infertile water [8]. This can be shown by the low
abundance of diversity index and uniformity index of
autotrophic organisms. The autotrophic organisms in here are
phytoplankton, these organisms are usually used to show the
level of environmental pollution. In this study, the autotrophic
organisms used as indicators were microphyta. Microphyta are
autotrophic organisms that attach to the substrate, so that it can
survive in waters that have current conditions [9]-[11]. This is
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what distinguishes it from phytoplankton, so that its growth
and reproduction are determined by the organic matter that
presents and formed in that area only. [12]-[14]. If
phytoplankton, its existence cannot describe the conditions in
which it is located, because the organic matter / materials it
needs and its utilization does not describe the conditions in
which it is located [12], [13].

The use of microphyta in this study is not intended to
describe the level of pollution that occurs in the Pager river,
because as stated above, these waters are still considered
natural. Several studies have been conducted to differ the level
of using Macrophytes as biological indicators of organic
pollution [14]-[18].

The important problem is from a practical view of this
point, regarding the waters of peatlands and heath forests that
need to be preserved and maintained, especially in Central
Kalimantan which was declared the lung of the world. Many
discussions in the form of seminars and conferences have
focused more on peat soils and heath forests, very little has
touched the waters and the important commodities in them.
However, this has greatly inspired the exploration of
knowledge that is more focused on peat waters especialy peat
swamps and rivers.

Considering that microphyta research in peat waters
(swamps and peat rivers) is still rare and moreover, research in
the Pager river has never done by any researchers. So the
authors hope this is a new finding and more further
investigation by young researchers. However, the use of
microphyta as an indicator biology, as stated in the research
objective, namely to describe the natural conditions of the
Pager river as a peat water / river to support the existing life
systems in it. The distribution characters of microphyta
referred to in this study are: number of taxa / species of
microphyta, abundance of microphyta, diversity index,
uniformity index, and dominance index.

II MATERIAL AND METHOD

Location and Time

This research was conducted in the Pager river (the
order of the Rungan river) which crosses the administrative
area of Pager Jaya Urban village, Rakumpit Sub district,
Palangkaraya City, Central Kalimantan Province (Figure 1).
The research was only conducted at 2 (two) stations, namely:
station A (for the right side of the river) consisting of 3 sub-
stations (Al, A2, and A3), and station B (for the left side of
the river) consisting of 3 (three) sub-stations (B1, B2, and B3).
Overall there are stages in the research method:

a. Preliminary research; settled the station

b. Collecting substrate; deadwood with diameter about 10 —
15 cm that has been submerged in water, cut with length
50 cm

¢. Build stations; preparing 6 poles in one station to tie
substrate (Al, A2, A3 and B1, B2, B3), every pole ties up
2 substrates, put to under water about 50 ¢m depth.

d. Data collecting: every 2 weeks, 13 times; in situ
measurement: current velocity, water brightness, Depth,
water temperature, TDS, CO2, pH of Water rement; ex
situ:  water sampling, Microphyta sampling by sub-
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stations and stations and Preservation of microphyta
samples.

e. Laboratory; Microphyta observation and calculating
environmental constants (number of species [/ taxa,
abundance, diversity index, uniformity index, and
dominance index).

The station for the middle part of the Pager river was
intentionally eliminated, because if this conducted it would
disrupt community transportation activities. In addition, the
construction of a special station in the middle of the river flow
from previous experiences in the Jalemu river (the locus of
this research which was originally set in the proposal), has
always been damaged by currents when the volume of river
water increases shortly after a heavy rain event. As a result,
continuous data cannot be obtained, such as stations on the left
and right of the river. Stations that are installed on the left and
right of the river must also be strongly and firmly installed. In
this study, stations A and B were installed on the former of
each emergency bridge support before the current permanent
bridge crossing the Pager river with a bridge span of 40 m.

The width of the Pager river, which is used as an
observation station, when the water level is receding, there is
still an inundated width of about 17 m. The width of the Pager
river segment where this station is installed when the water
level rises / floods in the rainy season can reach 60 - 80 m.
The position of this research station is in the upstream part of
approximately 25 m from the Pager river bridge. A condition
that distinguishes between the two stations on the right side
(A) and the station on the left side (B), that on the right side
the flow of sewage from community settlements does not hit
station A either during the dry season or the rainy season.
Meanwhile, on the left side, the wastewater from the
community settlements hits Station B, especially during the
dry season or when the water level drops.

The time for conducting the research was from May
251" 2019 to November 9", 2019, with a 12-day observation /
sampling interval. So that the total number of sampling is 13
times, excluding preliminary research and research station set-
up.

Tool and Material

“The tools used consisted of in-situ water quality
measuring instruments, the substrate on which the microphyta
colonies were grown and attached, microphyta scrapers from
the substrate, water sample bottles, microphyta storage bottles
produced by scraping, and microscopes and sample labeling
tools. The substrate to which the microphyta is attached is
dead wood (in the form of logs with a diameter /
circumference of 12-17 ¢cm) that has been submerged in water
at the research location. The length of the substrate is 50 cm,
the total substrate installed at stations A and B is 72 pieces.
While the materials used were microphyta samples and water
samples for ex-situ analysis.

Identification of the type/species of microphyta

Observations about the microphyta type of this study,
were micro-phyta that adhered and grew naturally on the
substrate attached to the sub-station. The substrate used is
dead wood that has been submerged for a long time in the
Pager river, which is cut along 50 cm with an average
circumference of 10-15 cm. The substrate is installed in pairs
of 2 (two) substrates on a post as a support, for example for a
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water depth of 150 m, 3 pairs of substrates are installed.
However, for more practical implementation, 5 pairs of water
as deep as 2.5 m were installed. When sampling is carried out,
only the substrate which is submerged in water is removed and
its surface scraped.

The results of the abrasive surface of the substrate are
collected in a plastic basin, put into a sample collection bottle
and preserved with 2-3 ml lugol for a sample volume of 120
ml. Then the sample collection bottles were taken to the

laboratory for species identification and the number of

individuals was counted according to the applicable standards
for micro-algae observation with calculation formulas as
written in this journal, starting from: number of taxa / species,
abundance, diversity index , uniformity index, and dominance
index. Observation results about objects are referred to in the
book of "Stream Periphyton Monitoring Manual [19].

An abundance of microphyta (N)
The microphyta identification results above are used to
calculate the abundance of microphyta from each sub-station

to the station. Abundance calculation uses the modified
formula as follows:
N = (nx 01 x Vr)/(Op x Vo x Os)x1/A (1)

Where: N = an abundance of microphyta (ind/L); n =
the number of microphyta observed (ind); Oi = substrate
surface area (cm?); Vr = coverglass area (3,24 em?); Op = luas
lapang pandang/ field of vision area (2,83 cm2); Vo = the
volume of the microphyta sample in the bottle; Os = the
volume of pipette drops used to take microphyta samples and
A= substrate area.

Diversity index (H”)

The next calculation is the calculation of the
microphyta diversity index for each sub-station and
observation station. The calculation uses the formula from
Shannon - Wiener as follows:

$
H' = 3 pilog pi pi = ---
i=1 N (2)

where: H’ = diversity index; n = an abundance of
individuals; N = total abundance; pi = the proportion of the
number of individuals.

Uniformity index (E)

The basis for calculating the microphyta uniformity
index in the research is continuing the calculation of the
diversity index at point formula 3. above using the following
formula:

E = H'/H max

where: E = Evenness species uniformity index; H’
= diversity index; and H max =In S (for S is the
number of taxa / species).

Dominance index (D)
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The calculation of the microphyta dominance index in
this study, using data from the calculation of individual
abundance (n) and the total abundance per each sampling time
for each sub-station. For station A, namely the calculation
from sub-stations Al, A2, and A3; as well as the next for
station B, namely the calculation from the sub-station B1, B2,
and B3. The formula for the calculation is as follows:

D = ¥(ni/N)?
or
D = Y(pr.)2 + (pi2) + (pi.3P + ...

+ (pin)? ...(4)

172

where: D = dominance index: n = an abundance of
species; N = total abundance per sampling; pi =
proportion of the number of individuals per sampling.
Data analysis
To describe environmental conditions and water
quality, a descriptive approach was used using MS Excel
2007. As for the relationship between physic-chemical
variables in waters with microphyta distribution at and
between research stations using multiple variable statistical
analysis according to Principle Component Analysis
(Legendre & Legendre, 1983; Ludwig & Reynolds, 1988)
which is available in SPSS version 22.

III RESULTS AND DISCUSSION

The taxa of microphyta

Microphyta found in the Pager river (peat river) consist
of: the phyllum of Cyanophyta, Ochrophyta, Cyanobacteria,
Chlorophyta, Chrysophyta, and zooplankton groups. Phyllum
of Cyanophyta consists of 7 genus, namely: Actinastrum,
Anabaena, Aphanochaeta, Aphanozemenon, Lyngbya spp,
Oscillatoria, and Rivularia. Phylum of Chlorophyta consists
only of the genus of Ophiocytium. Phyllum of Cyanobacteria
consists of 10 genus, namely: Arthospira, Beggiatoa alba,
Calothrix, Crucigenia, Cylindrospermopsis, Dactyloccopsis,
Planktothrix, scytonema, spirulina, and synechococcus.
Phyllum of Chlorophyta consists of 24 genus, namely:
Ankistrodesmus, Chaetophora, chlorella, Chlorogonium,
Closterium  sp., Closterium  moniferum, Closteriopsis
acicularis, Closteriopsis longisima, Cylindrocystis, Euronema

confervicola, Gonatozygon, Hormidium, Moegeotia sp.,
Moegeotiopsis, Netrium, Oedocladium, Quadriqula
closteriodes, Selenastrum, Sphaeroplea, Spirogyra,

Stigeoclonium, Tetraedron, Tetraspora, and Olothrix. Phyllum
of Chrysophyta consist of 26 genus, namely: Achnantes,
Amphora, Carteria, Coconeis, Coscinodiscus, Desmidium,
Diatom, Ephitemia, Eunotia, Flagillaria, Gomphonema,
Gyrisigma, Melosira, Meridion circulare, Mougeotia,
Navicula, Nitszchia, Pinnularia, Pleurosigma, Pleurotaeniu,
Rhopalodia gibba, Spirotaenia, Stauroneis, Srirella, Synedra,
and Tabellaria. As for the other groups (zooplankton) that
were found attached to the substrate, there were 24 genus,
namely: Amphileptus, Amphisiela, Arcella sp.,Astromoeba,
Brachionus, Corythion, Cyclidium sp., Dileptus sp., Euglena
deses, Euglena gracillis, Euglena oxyuris, Euglypha
tuberculata, Floscularia  regens, Nassula, Notholca,
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Ophrydium, Philodina, Pleosoma, Rhodomonas, Rotaria,
Spirotonum, Tracheloraphis, Thuricola, and Uroglena sp.

The distribution of the microphyta genus at each
station, sub-station and between sampling times is unevenly
distributed and continuously distributed. So that the number
of microphyta taxa (genus and species) found in the Pager
river as a peat river through this research, can be seen in
Figure 2 and 3 (following graphs). The number of taxa or
genus found at station A (Figure 2) ranges from 4 - 39. The
smallest number of taxa, namely 4 genus, is found at sub-
station A2, and the highest number, namely 39 genus, is also
found at sub-station A2. Whereas in 2 (two) sub-stations, sub-
station Al there are 8-24 genus and at sub-station A3
amounted to 8-25. As a result, the average number of taxa or
genus at station A (right side of the river) is 12 -13 genus for
the duration of the study. The small number of taxa at station
B (Figure 3) ranges from 4 - 24 genera, with an average of § -
genus only. The smallest number of taxa, namely 4 genus, is
found at sub-station B1, and the largest taxa are found in two
sub-stations, namely B2 and B3, which contained 24 genus.
Abundance of Microphyta

The abundance of microphyta found in the Pager river
as a peat river through this study, ranged from 24 - 1089 ind/L
or an average of 1293433 ind/L. Abundance distribution
according to station and sub-station can be seen in Figures 4
and 5 (following graph).

The smallest microphyta abundance 20 ind/L found in
the 3rd sampling of sub-stations A2. While the greatest
abundance amounted to1089 ind/L found in the 13th sampling
of sub-station B1. The average abundance of microphyta at
station A (right side of the river) amounted to

Biodeversity of Microphyta

The diversity of microphyta found in the Pager river as
a peat river through this study, ranged from 0.3500 - 1.8175 or
an average of 0.8433. For details on the microphyta diversity
index during research activities at both stations can be seen in
Figure 6 and 7 (the following graph).

The smallest microphyta diversity index of 0.3500
found in this study was found at sub-station Al. However, the
average microphyta diversity index at station A (right side of
the river) amounted to 08500, higher than the average
microphyta diversity index of 0.8367 at station B. Although
the highest diversity index equal to 1.8175 found at sub-
station B.

1. The uniformity

The microphyta uniformity index found in the Pager
river through this study ranged from 0.3322 - 1.1641 or on
average. For details, the microphyta uniformity index during
research activities at both stations can be seen in Figure 8 and
9 (the following graph).

The smallest microphyta uniformity index of 0.3322
found in this study was found at sub-station Bl on the 13th
sampling. While the largest uniformity index, namely 1.1641,
was found at sub-station B2 also at the 13th sampling. The
average microphyta uniformity index at station A (right side of
the river) is 0.8096, smaller than the average microphyta
uniformity index of 0.8112 at station B.

2. Dominance Index

E-ISSN: 1998-4510

Volume 15, 2021

The microphyta dominance index found in the Pager
river through this study ranged from 00764 - 06202 or an
average of 0.2131. For details on the microphyta dominance
index during research activities at both stations, it can be seen
in Figures 10 and 11 (following graphs).

Water quality support

Water Physics Components

The components of the physical properties of are the
components of water quality as a living medium and water as
a hydrological parameter. As a periphyton living medium, the
estimated and measured quantities of water are: water
temperature, TDS, and water transparency. Meanwhile, as
hydrological parameters, are: depth and velocity of the
current. The place and time of measurement, together with the
sampling time at each sub-station. Thus the wvalue or
magnitude is real time and minimal efforts have been made
from the effect of changes in current due to the observer

a. Water depth
The depths of the research stations (A and B) ranged
from 32 - 165.3 cm with an average of 91.5 ¢m being the
water depth at the sub-station and the water depth at the time
of sampling. The difference in depth between sub-stations and
stations at one sampling activity occurs due to differences in
the contours of the Pager river below. Meanwhile, the
difference in depth between sampling times is due to
differences in the height and low of the water level from the
rain event before sampling or after sampling.
b. Speed/Velocity of water flow
The water flow at research stations (A and B) ranges from
0.14 - 221 Km / hour or an average of 0.65 Km / hour, is the
constant velocity of the Pager river flow according to the
station and sub-station. The difference between sub-stations
and stations is due to hydrological obstacles that exist
upstream (especially those that are permanent), to the stake
(the milestone where the substrate is bound from the sub-
station upstream). The speed of the flow can always be
different even at the same point, the cause is the flow of
water masses that are trapped or fall due to mass turbulence.
The flow rate between sampling times is more influenced by
the amount of rainfall that occurs in the catchment area of the
Pager river, as shown in Figure 13, sampling 1 - 5 during the
transition.

¢. Water brightness level

The results of water brightness at the research station
(A and B) ranged from 10.5 - 50.5 ¢m or an average of 21.97
cm. As a natural river, the brightness of the Pager River can
reach 50.5 cm. This indicates that there is enough light to
drive the photosynthesis process, only the water is yellow-
brown, the sunlight entering the water body will be diffracted
to the red wave belt which has the effect of heating the water
more. The affecting factor water brightness of the Pager river
(sampling 4 - 13) is the community's activity of circon mining
in the upstream of the research station.

d. Water temperature
The temperature of water at the research station (A and
B) ranges from 26.2 - 30.7 °C or an average of 27.3 °C (can be
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classified as low temperature waters). This is thought to be
closely related to the Pager river flow fact (especially at
upstream), is still covered by a canopy of tall vegetation. The
water temperature increased in the 7 - 9 sampling, at a time
when the activity of community for circon mining was quite
intensive, so that the mudy particles appeared to be saving the
temperature.

e. Total dissolved solid (TDS)

Total disolved solid (TDS) water at research stations (A
and B) ranged from 21 - 28.7 ppm or an average of 24.73
ppm. This shows that Pager river water is not fertile, because
it contains very little essential minerals which are really
needed by living things, especially low-level plants such as
periphyton. Although there is an effort to circon mine which
causes the water become cloudy by the ground calloid,
because the soil below is sand and the mineral concentration is
very insufficient.

Water Chemical Components
a. The degree of acidity of the water (pH)

The degree of acidity (pH) of water at the research
station (A and B) ranges from 3.07 - 5.26 or an average of
4.31. The lowest degree of acidity (pH) of water is found at
the 4th sampling of station B, and the highest water pH is at
the 8th sampling of station A. For details, the pH of water
during research activities at both stations can be seen in Figure
17 (the following graph).

b. Dissolved oxygen (02)

Dissolved oxygen (0:) in water at the research station
(A and B) ranges from 3.20 - 4.78 ppm or an average of 3.95
ppm. The lowest dissolved oxygen (O2) in water is found at
the 11th sampling of station A, and the highest dissolved
oxygen in water is found at the 4th sampling of station A and
B. For details on the dissolved oxygen in the water during
research activities at both stations can be seen in Figure 18
(the following graph).

c. Total nitrogen (N)

The solubility of Total nitrogen (N) in water at the
research station (A and B) ranged from 70.35 - 196.98
ppm or an average of 118.19 ppm. The lowest solubility
of total N in water is found at the 3rd sampling of station
A, and the highest total N is at the 5th sampling of
station B. For details on the solubility of total N in water
during research activities at both stations, it can be seen
in Figure 19 (the following graph).

d. Total Phosphate (P)

The solubility of total phosphate (P) in water at the
research station (A and B) ranged from 0.069 - 0.544 ppm or
an average of 0.225 ppm. The lowest solubility of total P in
water is at the 1st sampling of station B, and the highest total
P is at the 8th sampling of station B. For details, the solubility
of total P in water during research activities at both stations
can be seen in Figure 20 (the following graph).

e, Potassium

The solubility of Potassium (K) in water at the research
station (A and B) ranges from 55.37 - 67.57 ppm or an
average of 66.6623 ppm. The lowest solubility of K in water
is found at the sampling 11th of station A and the 13th
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sampling of station B, and the highest K is found at stations A
and B in most of the sampling activities. For details on the
solubility of K in water during research activities at both
stations, it can be seen in Figure 21 (the following graph).
f. Chemical Oxygen Demand (COD)

The solubility of chemical oxygen demand (COD) in
water at research stations (A and B) ranges from 155 - 18.3
ppm or an average of 109615 ppm. The lowest COD
solubility in water was found at the 1st sampling of station B,
and the highest COD was found at the 8th sampling of station
B. For details on the solubility of COD in water during
research activities at both stations, it can be seen in Figure 22
(the following graph).

The taxa of microphyta

Phyllum and microphyta taxa that a lot with abundance,
diversity and little uniformity in the waters, actually indicating
natural conditions. It is different if the dominance index is
large, which states that conditions are changing, leading to
pollution Research by Nasria, er al., (2016) in Tinonggoli
waterfall which is an area with clear water (not peat water),
found 25 species with 755-1778 individuals. At least the
microphyta taxa (genus/species) in the Pager river is thought
to be related to several things, namely: (1) its geographic
condition as a vegetated area that is quite dense and watery
with peat, so that as the surface of the water where the
microphyta grows and reproduces does not receive enough
sunlight radiation for photosynthesis; (2) water with a low
brightness level (21.97 ¢m) showed the thin layer of primary
productivity; (3) an average water temperature of 27.3°C is
considered too low to trigger the rapid photosynthesis process
[20], (4). The low degree of water acidity (4.31) is only able to
be adapted by microphyta to survive, but is not able to drive
optimal growth [21] (5) important minerals that can encourage
the growth of microphyta, especially the vegetable ones, are
very deficient, as shown by the TDS value which is only
around 24.73 ppm [21]. This view is supported by the fact that
at station B, where the locus is slightly open from the plant
canopy coupled with the indirect influence of human
intervention (from household waste water/gray water), which
has a small number of taxa but has a large enough abundance
[12], [22].

The abundance of microphyta

Microphyta abundance is the opposite of the number of
taxa/species, where station A (right side of the river) shows
low abundance, namely 20 - 441 individuals/cm2 or an
average of 110.87 ind/cm” compared to station B (left side of
the river). The abundance of microphyta on the left side of the
river ranges from 29 - 329 ind/L. or an average of 12934
ind/L. Overall, based on the abundance of its microphyta,
which averages only 147.81 ind/L (in the range of 0 - 2000
ind/L), it is classified as poor waters or oligotrophs .

The low abundance of microphyta as an autotrophic
organism (the provider of chemical energy for the trophic
organisms above) is thought to be related to the ecological
conditions of the Pager river, where the water reacts with acid,
where in this atmosphere the nutrients that are actually needed
by the microphyta are entangled [8], [23]. Although the
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difference is quite small, the abundance of microphyta at
station B (left side of the river) has something to do with
household waste disposal (gray washwater) for community
settlements in Pager Urban village on the left side of the road
(before the bridge) especially when the water level decreases
[24], [25].
Diversity of microphyta

Diversity index is the key to balancing the distribution
or evenness of individuals for each species in order to
maintain  species richness in a community [26]-[32].
Biodiversity is the fundamental appearance that represents the
second part of an ecosystem, after physical and chemical
environmental factors [33]. The diversity of microphyta in the
Pager river is on average 0.81 - 0.85, lower than in fertile
waters, for example 2.21 - 2 32 at Tinonggoli waterfall [32].

Based on this microphyta diversity index value, the
Pager river (as a peat river) can be classified as an aquatic
environment that has a low level of microphyta community
stability [34]. The instability of this community is thought to
be closely related to environmental conditions (namely: water
depth, TDS, and brightness) which from the PCA analysis
results as a component that affects the abundance and number
of taxa. This physical environmental condition is thought to be
related to the Karangas forest which is the source of water that
watering the Pager River, which at the time of this research
was not under normal watering conditions (this research
period should have been in the middle of the dry season until
it entered the rainy season), as a result of global climate
change [32]. TDS and water brightness, especially during the
implementation of the research, were influenced by the
activities of the community that mining the zircon sand in the
upstream part of the Pager river. This is evident in the
turbidity level, which in this study uses the 6th (11.7 cm) and
8th (10.5 cm) sampling water brightness level unit approach.

Uniformity Index

Based on the microphyta uniformity index with an
average of 0.8104 (in the range of 0.6 <E <1 in Meiriyani et
al., 2011), then the Pager river environment has high
uniformity. The microphyta uniformity index is useful in
assessing or verifying an aquatic community, whether it
occurs or not the competition either about space or about
nutrient  availability [32], [35]. The high microphyta
uniformity index wvalue of the Pager river supports the
assumption that the Pager river is a natural river, so that it is
able to support the life that exists in it in such a way. Even
though the water quality component shows the criteria as
oligotrophic waters, but all of the input materials in it are still
within the limits of their carrying capacity. The conclusion
from this ecological fact is that a high uniformity index does
not necessarily correspond to good abundance. This finding
shows that stations A and B, the factors that influence the
uniformity index are current speed and depth. Microphyta live
and breed at low depths, but the current velocity factor will
reduce the uniformity and diversity index, a strong current will
wash away the microphyta.

Dominance Index
The ecological number or constant that is important to

assess the stability of an aquatic ecosystem is the dominance

E-ISSN: 1998-4510

Volume 15, 2021

index [32], [36]—[38]. The microphyta dominance index in the
Pager river, which ranges from 0.0764 - 0.6202 or an average
of 0.2131, indicates that no genus/species dominate in this
water area. This means that the condition of the Pager river is
still natural, or there is no material input that has strongly
polluted it. This similar thing was also found by Torang, et
al., (2020) in a preliminary study which found a dominance
index between 0.3380 - 0.6716 or an average of 0.3928.

IV CONCLUSION

The number of taxa microphyta (genus/species) in the Pager
river shows that of the 5 (five) phyllum microphyta plants, all
are represented by genus / species and 1 (one) animal
microphyta group. However, the distribution in the water
column (sub-station) was not evenly distributed and the
distribution was not continuous between blasts of sampling
time. This is thought to be related to many factors. Station A
component 1; water depth, current velocity and dominance
index; component 2; biology, diversity index, number of taxa,
abundance, COD; component 3; temperature, oxygen;
component 4; uniformity index, diversity index, abundance, N
total; component 5; brightness, total P, TDS; and component
6: pH. Station B component 1; TDS, depth, brightness, current
velocity, diversity index; component 2; water temperature,
uniformity index, diversity index; component 3; Total N,
dissolved oxygen, COD and TDS:; component 4; pH,
brightness, species dominance, uniformity index; component
5; number of taxa, uniformity index, abundance; and
component 6; diversity index, total taxa. Station B is also
influenced by human factors (waste). The abundance level and
the Microphyta diversity index in the Pager river (as peat
waters), are relatively very low; however, the uniformity index
is high. The characteristics of the distribution of microphyta in
peat rivers (in this case the Pager river) are: (1) the number of
phyllum (genus and species) has a high probability but the
frequency of finding is small), (2) the abundance is small, (3)
the diversity is small, (4) the uniformity is maximum, and (5)
the dominance index is small.
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stations, it can be seen in Figures 10 and 11 (following graphs).
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