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2022. The sampling method of Nostoc commune and
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Gilianyar Kamal Village, Bangkalan Regency, with
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quality parameters include, nitrate, phosphate, water
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Introduction

One of the organisms in terrestrial and aquatic ecosystems that is often found is microalgae.
Microalgae are microscopic organisms, their existence is widespread in nature and can be found
in all environments where there is sunlight, as well as their diverse morphologies and
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characteristics'. Microalgae are well known for their ability to fix nitrogen and survive under
critical circumstances?.

Microalgae that are often found come from the Cyanobacteria or Cyanophyta group, which
are found in fresh waters. One species of Cyanobacteria that is often found is Nostoc commune®.
Cyanobacteria or blue green algae are photoautotrophic microflora that play an important and
dominant role in terms of total biomass and productivity in aquatic and terrestrial ecosystems®.

Nostoc is a type of blue green algae and is often referred to as Cyanophyta, while Nostoc
commune is a blue-algae called Cyanobacteria. Nostoc commune is often found in terrestrial
and aquatic habitats. Nostoc has the use of binding nitrogen from the atmosphere, besides that,
in Indonesia and the Philippines, Nostoc commune can be used as food, while in other countries
such as China and Japan, it has been used as a medicinal ingredient’.

Nostoc commune in Indonesia is still little utilized, this is because its existence is often
misinterpreted as a dangerous plant, such as plants that are harmful to grass, often referred to
as rice field weeds. Its presence in water also often causes unpleasant odors in the water
concerned and can also damage the surrounding buildings®. Its existence is often used in
agriculture as a biofertilizer, because it can help maintain the amount of nitrogen in the soil or
substrate and can also increase plant growth’. The current situation of Nostoc commune is
considered endangered because of the widespread use of herbicides, pesticides, and chlorine-
containing fertilizers, which are considered important factors limiting the distribution of Nostoc
commune in rice fields®.

Soils enriched with phosphorus will contain more microbes than those that do not use
fertilizers. The nutrients needed to support the growth of the most important microbes can be
seen from the nitrogen content in it, in addition, they can be seen from phosphate compounds,
and other organic matter, so that they will affect the growth of both the abundance and biomass
of these plants®. Therefore, it is necessary to study the abundance and biomass of Nostoc
commune growing in rice fields. This study aims to determine the abundance and biomass of
Nostoc commune in the rice fields.

Method

This study was carried out in September 2022 at three sampling stations in the rice field
area in Gilianyar, Kamal, Bangkalan. Sampling was carried out once a week for two weeks at
three different stations using the purposive sampling method. Point 1 is a rice field plot that is
growing rice; point 2 is a rice field plot with harvested rice; and point 3 is a rice field plot with
harvested rice but aquatic plants. The location of the research station can be seen in Figure 1.

LOKASI PENGAMBILAN DATA

Logenda

X ouas rongamotan Sampel

Figure 1. Location of the Research Station
Sampling
Water samples were taken at the surface in a 1 x 1 m transect line. Water sampling is done
by placing water into a 1.5 liter sample bottle. Water samples are used to determine the levels
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of nitrate, phosphate, Total Organic Matter (TOM). Sediment samples are taken from the
substrate with a thickness of 0-10 cm. Sediment samples are used to determine the levels of
sediment organic matter (TOM), and the C/N ratio. Sampling of Nostoc commune was taken on
as a whole using a 1 x 1 m line transect. Samples of Nostoc commune obtained to determine
biomass, while the abundance of Nostoc commune is determined by weighing colonies at
various sizes one by one, taken randomly from the population obtained, which is then leveled
and calculated as the total number of colonies.

Water Quality Parameters

Water quality parameters, including physical and chemical parameters, were measured as
supporting data to strengthen the abundance and biomass of Nostoc commune, consisting of
water temperature, light intensity, water pH, sediment pH, DO (Dissolved Oxygen), nitrate (SNI
06-2480-1991), phosphate (SNI 06-6989.31-2005), water TOM (SNI 06-6989.3-2004),
sediment TOM, and C/N ratio.

Data analysis

The research was conducted using a quantitative descriptive method that can provide an
overview of the phenomena of an actual condition at this time, while the determination of
sampling points was carried out using a purposive sampling method. The observation data were
processed using Excel 2016 software to calculate the average value of abundance and biomass
of Nostoc commune, water temperature, light intensity, water pH, sediment pH, DO (Dissolved
Oxygen), nitrate, phosphate, water TOM, sediment TOM, and C/N ratio.

Results and Discussion

Abundance and Biomass of Nostoc commune
The percent cover and biomass abundance of Nostoc commune at the Gilianyar rice field
side of Bangkalan, which were observed in September 2022, are presented in Table 1.

Table 1. Biomass of Nostoc commune

Location Time Point Average
@ 2@ 3@ ®)

Ricefield ~ Week 1  1.560,3 1.555,5 1.612,8 1.576,2

Week 2 544 2111  2.7443 1.799,7

Kelimpahan Nostoc commune
100%

20%
0%
Kelimpahan T1 Kelimpahan T2 Kelimpahan T3

B Minggu1 M Minggu 2

Figure 2. Abundance of Nostoc commune

The results of the observations in Table 1 show that the average value of Nostoc commune
biomass in rice fields in the first week was 1,576.2 g and point 3 had the highest biomass of
1,612.8 g and the lowest at point 2 was 1,555.5 g. In the second week, the average value of
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biomass was higher than the first week, which got as much as 1,799.7 g with point 3 having the
highest biomass of 2,744.3 g and the lowest at point 1 as much as 544 g.

The abundance of Nostoc commune in this study can be seen based on the percent cover of
the transect at each point. The abundance of Nostoc commune in this rice field location in the
first week at point 1 was 21% cover of Nostoc commune with a colony count of 759.3
colonies/m?, while in the second week it was 11% cover of Nostoc commune with a colony
count of 253.2 colonies/m?, (Llamas et al, 2018) explains that the percent cover range of 5-25%
is a relative abundance that is classified as frequent, but the species present do not share in
dominance but are still significant to the abundance therein, the percent cover range of 25-50%
is a relative abundance that is classified as common with dominance owned by 2 to 3 species
therein, while the percent cover range of 50-100% is a relative abundance that is classified as
very common characteristic by a single species and its presence is very dominant, based on
previous research in this study at point 1 the percent cover range abundance of Nostoc commune
is classified as frequent, this is because there are growing rice plants, so the presence of colonies
of Nostoc commune is not evenly distributed and covered by rice so that it hinders
photosynthesis, besides that at point 1 it is located close to rice field irrigation, where the water
at point 1 is relatively easy to flow and not stagnant, so that at point 1 Nostoc commune is very
easy to move places because it is carried away by the flow of the irrigation'®.

The abundance of Nostoc commune in this rice field location in the first week at point 2
was 67% cover of Nostoc commune with a colony count of 626.8 colonies/m?, while in the
second week it was 88% cover of Nostoc commune with a colony count of 941.7 colonies/m?,
based on previous research in this study at point 2 of the range of percent cover of Nostoc
commune abundance is very common, this is because at point 2 the presence of Nostoc
commune is very dominating and the absence of rice plants, so that the presence of Nostoc
commune 1s scattered and nothing prevents Nostoc commune from photosynthesizing, besides
that the water at point 2 is relatively stagnant so that it supports the growth of Nostoc commune.

The abundance of Nostoc commune in this rice field location in the first week at point 3
was 48% cover of Nostoc commune with a colony count of 669.2 colonies/m?, while in the
second week it had a much higher value of 91% cover of Nostoc commune with a colony count
of 1,111.8 colonies/m?, based on previous research in this study at point 3 of the range of cover
percent abundance of Nostoc commune is classified as very common, this is because at point 3
the presence of Nostoc commune is very dominating and can grow well due to the absence of
rice plants even though there are aquatic plants of the apu-apu type in it, so that the presence
of Nostoc commune is spread and nothing prevents Nostoc commune from photosynthesizing,
besides that the water at point 3 is relatively stagnant so that it supports the growth of Nostoc
commune.

Figure 3. Nostoc commune
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Nostoc commune in the rice field habitats gets different biomass and abundance results. At
the location of Nostoc commune rice field, station 3 has the highest biomass and abundance
compared to points 1 and 2. This happens because station 3 has complex nutrients and a finer
substrate. Nutrient content can affect the growth of Nostoc commune because it is used to
photosynthesize, which helps metabolic processes. Besides that, it can affect the ability of
hydroxyl groups to form hydrocolloids, which are useful for texture formation. Hydrocolloid
polymers are used as gelling agents, thickeners, emulsifiers, adhesives, stabilizers, and film
formers!!. Macroscopically and microscopically, the texture of Nostoc commune at the rice field
location has a dense shape with a large number of cells, thus affecting the biomass at that
location. The abundant presence of Nostoc commune can be used as a nitrogen fertilizer in rice
fields because of its ability to contribute nitrogen needs. Microalgae culture in rice fields can
contribute nitrogen needs of 16.23% - 48.71% with an abundance of 7.48 cells/ml, with nitrogen
fertilizer needs of rice plants of 45 -135 kg/ha'?.

Water Quality Parameters
The results of the measurement of water quality parameters at the location of Gilianyar rice

fields in Bangkalan can be seen in Table 2.

Table 2. Water Quality Parameters

Parameter Point 1 Point 2 Point 3

M. 1 M. 2 M. 1 M.2 M1 M. 2
Temperature (OC) 26.6 27.3 30.3 24.8 334 264
Light Intensity (Lux) 1918 1642 1559 1647 1918 1642
pH Air 7.8 7.6 7.1 7.2 7.8 7.6
Sediment pH 5.8 5.8 5.2 5.8 5.8 5.8
DO (mg/L) 3.46 6.62 139 259 346  6.62
Nitrate (mg/L) 4.69 4.55 2.91 5.27 3.30 5.73
Phosphate (mg/L) 1.04 0.59 3.23 0.82 0.34 0.43
TOM Air (mg/L) 12.64 4424 1264 12,64 69.52 25.28
TOM Sedimen (mg/L) 65.95 57.84 7405 90.27 9837  82.16
Total N (%) 0.25 0.18 023 038 041 0.32
Total C (%) 2.24 1.91 234 250 238 2.6l
C/N Ratio (%) 8.96 1061 1017 658 580  8.16

Water Temperature

The results of temperature measurements in Table 2 explain that the lowest temperature in
the rice field location in the second week was at point 2 with a temperature value of 24.8°C and
the highest in the first week was at point 3 with a temperature value of 33.4°C. Data collection
was carried out in September during the rainy season. The difference in temperature values is
thought to be due to differences in solar intensity and is influenced by the time of sampling,
this causes the temperature to decrease. The optimum temperature limit for microalgae growth
is around 20-30°C. The optimal temperature range for microalgae growth in Lake Aur is
29°C!3. The measurement of temperature values is obtained by measuring the temperature of
the water at the surface of the water at each location.

Light intensity
The results of light intensity measurements in Table 2 explain that the lowest light intensity
in the rice field location in the second week was at point 1 with a light intensity value of 1559
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lux and the highest in the first week was at point 1 with a light intensity value of 1918 lux. High
light intensity was obtained at station 3, where data collection was carried out during the day.
The difference in the value of light intensity obtained is thought to be influenced by differences
in sampling time. This is because during the day, the intensity of sunlight obtained is very high,
so that the sunlight that occurs is classified as being scorching during the day. The range of
light intensity estimated to be suitable for microalgae growth ranges from 1000-10000 lux or
equivalently to 14-140 pmol photon/m?/second. Low sunlight intensity can affect the decrease
in the abundance of microalgae, so the lower the intensity of light entering the waters, the
smaller the impact on the number of microalgae found'.

pH of Water

The results of pH measurements in Table 2 explain that the lowest pH in the rice field
location in the first week was at point 2 with a pH value of 7.1 and the highest in the first week
was at point 1 with a pH value of 7.8. The difference in the high and low pH values obtained is
thought to be influenced by the presence of waste discharges from land, chemical industries,
and fossil fuels that enter water bodies. The results of pH measurement in their research range
from 7-7.6'°, while distribution of Nostoc commune found was associated with water sources
and the pH value of the water suitable for growth was 6.2—6.3%. Low pH can cause hydrolytic
reactions that result in disruption of metabolic processes and changes in cell components!.

pH of Sediment

The results of sediment pH measurements in Table 2 above show that the lowest sediment
pH measured in the first week of observation was at points 2 and points 3 with a sediment pH
value of 5.2, while the highest value in the first and second weeks was at points 1, 2 and 3 with
a sediment pH value of 5.8. The high or low pH of the sediment is thought to be influenced by
substrate organic matter, substrate type, and oxygen content. The optimum value of sediment
pH ranged from 6-7. This is in accordance with the research results which got the sediment pH
value in their research ranging from 5.8-8.2!7. Based on the above statement, it can be said that
the pH content in the three research locations tends to be acidic. This slightly acidic pH value
is due to the decomposition of litter or organic matter by soil microorganisms so as to produce
organic acids that can reduce the pH value of sediment.

DO (Dissolved Oxygen)

The results of DO measurements in Table 2. show that the lowest DO value was obtained
in the first week of measurements at point 1 with a DO value of 1.39 mg/L and the highest in
the second week at point 1 with a DO value of 6.62 mg/L. The difference in the high and low
DO values obtained is thought to be influenced by the increase and decrease in temperature,
water fluctuations, and the activity of microorganisms in the process of decomposition of
organic matter in the substrate, which also requires dissolved oxygen. This can also be seen
from the pH value, which is also lower when the dissolved oxygen value is also low. The highest
DO was obtained in the second week, this was due to the fact that at the time of measurement
it was carried out after rain, so that it could cause the process of oxygen diffusion from the air,
and the process of photosynthesis in rice plants to produce oxygen. The optimum DO for
microalgae growth ranges from 1-6 mg/L. This is in accordance the DO content measured in
their research ranged from 3.23 — 5.11 mg/L".

Nitrate

The results of Nitrate measurements in Table 2 show that the highest nitrate in the second
week was at point 3 with a nitrate value of 5.73 mg/L, while the lowest value obtained in the
first week was at point 2 with a nitrate value of 2.91 mg/L. The difference in the high and low
nitrate values obtained is thought to be influenced by the result of the overhaul or decomposition
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of organic matter at the research site. The high nitrate value at point 3 is also due to the ability
and abundance of Nostoc commune at this point, where it has been explained that Nostoc
commune has the ability to bind nitrogen so that it can be used as a biofertilizer. The optimum
nitrate content for microalgae growth ranges from 0.9-3.5 mg/L. This is in accordance with the
research results of the nitrate values obtained in the study ranged from 0.06-1.51 mg/L!8, so
that the nitrate content is still at the optimum limit for microalgae growth.

Phosphate

The result of the phosphate measurement is shown in Table 2. The lowest phosphate was
found in the first week at point 3 with a phosphate value of 0.34 mg/L and the highest in the
first week was at point 2 with a phosphate value of 3.23 mg/L. The difference in the high and
low phosphate values obtained is thought to be influenced by the input of organic matter into
the study site. The optimum limit for microalgae growth is the optimum phosphate content for
microalgae growth range from 0.09-1.8 mg/L. This is in accordance with the research results
of the phosphate values obtained in the study ranged from 0.17-0.68 mg/L', so that the
phosphate content was quite concentrated.

TOM of Water

The results of water TOM measurements in Table 2. explain that the lowest water TOM
was found in the first week and second week at points 1 and 2 with a water TOM value of 12.64
mg/L and the highest in the first week was at point 3 with a water TOM value of 69.52 mg/L.
The high value of total organic matter at point 3 is in line with the high abundance of Nostoc
commune and the high measured nitrate value as well, which will result in the high presence of
the organic matter. The difference in the high and low values of water TOM obtained is thought
to be influenced by plant and animal remains in the soil, so that it changes. The optimum limit
for cultivation ranges from 20-30 mg/L. High TOM content in water will cause high oxygen
demand (DO) to decompose the material both biologically and chemically?’.

TOM of Sediment

The results of sediment TOM measurements in Table 2. explain that the lowest sediment
TOM was obtained in the second week at point 1 with a sediment TOM value of 57.84 mg/L
and the highest in the first week at point 3 with a water TOM value of 98.37 mg /L. The high
and low sediment TOM obtained are thought to be influenced by plant and animal remains in
the soil so that they change. The optimum limit for cultivation ranges from 20-30 mg/L. Organic
matter that settles a lot in the sediment is influenced by the size of sediment grains. Larger grain
sizes, such as sand, greatly affect the absorption/deposition of organic matter, so the finer or
softer the sediment grains the higher the organic matter content.

C/N Ratio

The results of the C/N ratio measurements in Table 2. explain that the lowest C/N ratio in
the rice field area in the first week was at point 3 with a C/N ratio value of 5.8% and the highest
in the second week was at point 1 with a C/N ratio value of 10.61%. The high and low C/N
ratios are thought to be due to the content of nutrients in them, besides the provision of organic
matter to the soil. Total N was highest in the first week at point 1 with a value of 25%, while it
was lowest in the first week at point 2 with a value of 0.23%. Total C was highest in the first
week of point 3 with a value of 2.38%, while the lowest was in the first week of point 2 with a
value of 0.23%. The optimum limit of the C/N ratio value ranges from 20-30 which means that
mineralization is balanced with immobilization. The SNI C/N ratio in the allowable compost is
10 —20?!. A C/N ratio value smaller than 20 indicates mineralization of the N element, if greater
than 30, there is immobilization of the N element. Organic matter that has a critical value of the
C/N for decomposition is below 30, above this value, the organic material will be difficult to
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decompose, N levels with critical levels have values ranging from 1.9% to 1.1%; below this
value, immobilization will occur. Some other researchers stated that the minimum N content

required for N mineralization to occur must be higher than 1.73% and the C/N ratio value lower
than 20%2.

Conclusion

The abundance of Nostoc commune in rice fields in Gilianyar, Bangkalan in the first and
second week, respectively, gets an average of 695.1 colonies/m? and 768.9 colonies/m?. The
biomass of Nostoc commune in rice fields in the first and second week, respectively, an average
0f' 1,576.2 g and 1,799.7 g. Based on the results of water quality measurements in site or ex situ,
it shows that the results of water quality measurements support the growth of Nostoc commune,
so that it affects the abundance and biomass of Nostoc commune.
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