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ABSTRACT 
Background: Seaweed cultivation in Jeneponto Regency has been practiced for a long time and has become the 
main livelihood for most people in Mallasoro Bay. In cultivating seaweed, obstacles often arise in the form of 
failure experienced by seaweed farmers, or the quality of the harvest is not good. Methods: This study aims to 
develop a calendar for planting seaweed Eucheuma sp. in Mallasoro Bay, Jeneponto Regency based on sea surface 
temperature and chlorophyll-a distribution obtained from Landsat-8 imagery.  Findings: Processing of Sea 
Surface Temperature Imagery and Chlorophyll-a processed using ENVI 4.8 dan 5.3 software, satellite images 
used in clean conditions and no cloud disturbances. In this research, data analysis was carried out descriptively. 
The water temperature that is good for seaweed growth is 27-30°C, for the Mallasoro Bay Sea Surface 
Temperature, which is suitable for planting seaweed in April, May, June, July, August, September, October, and 
November. While the classification based on the criteria of chlorophyll-a trophic status in marine waters, namely 
the range < 1 mg/L is classified as Oligotrophic, 1-3 mg/L is classified as Mesotrophic, 3-5 mg/L is classified as 
Eutrophic, and > 5 mg/L is classified as hypertrophic. Conclusion: from the results of image analysis for the 
distribution of chlorophyll-a in Mallasoro Bay, it shows that Mallasoro Bay throughout the year is at the 
Mesotrophic level or the fertility level of the waters is quite fertile because it is in the range of 1-3 mg/L. so b the 
seaweed planting calendar in Mallasoro Bay is obtained,  namely in January, February, and December, equipment 
preparation such as cleaning and repair of seaweed planting equipment can be carried out, then at the end of 
March, May, July, and September, the procurement of seaweed seeds is carried out , in early of April, June, August, 
and October, Novelty/Originality of this article: it is possible to spread seaweed seeds, then in mid of May,  
July, September, and November, harvesting is carried out, so that seaweed cultivation in a year can be carried 
out 4 times cycle. 

 
KEYWORDS: calendar forp lanting seaweed, sea surface temperature, Chlorophyll-a, 
Eucheuma sp., Mallasoro bay 
 

 
1. Introduction 
 

Indonesia has been widely known as an archipelagic country whose area is 2/3 of the 
ocean and has the longest coastline in the world, which is ± 80,791.42 km. One of the living 
things that grow and develop in the sea is seaweed (Gusrina, 2006). Indonesian waters are 
tropical waters that are very rich in fishery resources, one of which is seaweed (WWF-
Indonesia, 2014). Seaweed is one of the marine commodities that has a high economic value. 
This is due to the content of gelatin and carageenan contained in seaweed which are 
indispensable in the pharmaceutical, cosmetic industry or as a production process 
ingredient (Istiqomawati, 2010). 

Jeneponto Regency is located at the western end of South Sulawesi Province and is a 
coastal area that stretches along ±95 k km2 with an area of 74,979 km in the south. 
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Geographically located between 5°016'13"-5°39'35" South Latitude and 120°040'19"-
120°07'51" East Longitude.  

Mallasoro Bay was chosen as the research site because the area is in the form of a bay 
where the ocean is surrounded by land and protected by a small island to the south of this 
bay, namely Libukang Island, this is what causes the waters in this bay to be good and calm 
so that many seaweed farmers make this bay as a location for seaweed cultivation (Ariny,  
2016). Sea surface temperature can affect the life of aquatic organisms. Sahabuddin and 
Tangko (2008) said that temperature affects the metabolic activity and development of an 
organism. The suitable temperature for the growth of karegenophyte ranges from 25 – 30°C, 
the seaweed will die when the water temperature reaches 31°C. In general, the growth of 
caragenophytes will decrease or stop during high water temperatures (Baracca, 1999).   

Chlorophyll-a is an active pigment that is very important in the process of 
photosynthesis and the formation of organic matter in waters. The content of chlorophyll-a 
in a body of water can be used as an indicator of the fertility level of the waters, namely as 
an indicator of the availability of nutrients in the waters and as an indicator of the 
occurrence of eutrophication in a body of water (Marlian et al. 2015).  Chlorophyll-a has 
been used as an indicator of water quality, because chlorophyll-a is an indicator of 
phytoplankton biomass, where its content comprehensively describes the effects of various 
factors that occur due to human activities (Linus et al. 2016). Along with the development 
of satellite technology today, which can provide information on chlorophyll-a concentration 
and sea surface temperature (Astrijaya, 2014). One of the remote sensing satellites 
equipped with sensors that can detect chlorophyll-a content in the waters is the Landsat 
satellite. Landsat satellite imagery has been widely used to estimate the concentration 
content of chlorophyll-a in waters (Hanintyo and Susilo 2016). 

In cultivating seaweed, obstacles often arise in the form of failures experienced by 
seaweed farmers or poor crop quality. This failure can cause quite high damage due to being 
attacked by pests and diseases because farmers spread seaweed without considering water 
conditions so that often the results are not as desired, this happens because there is no 
planting calendar that can be used as a reference. The seaweed planting calendar can be 
used as a reference, a tool for seaweed farmers to determine the planting season. The 
planting calendar is compiled by using information on sea surface temperature and 
chlorophyll-a distribution obtained from Landsat-8 imagery and questionnaires. This study 
compiled a grass planting calendar in Mallasoro Bay, Jeneponto Regency based on landsat-
8 imagery. which can later be a reference for planting seaweed farmers. 
 
2. Methods 
 

This research was carried out in April 2021 – February 2022 in a seaweed cultivation 
area in Mallasoro Bay, Bangkala District, Jeneponto Regency. The research was conducted 
at the Marine Remote Sensing Laboratory and in the field. The work process in the 
laboratory includes image download, image processing, data analysis, chromophyll-a 
measurement of water taken representing each station and making a final report. 
Meanwhile, in the field, it includes determining coordinate points, measuring temperature, 
and taking water samples from each station to measure crolophyll-a in the laboratory as 
well as distributing questionnaires with seaweed farmers as image validation. In this study, 
data analysis was carried out descriptively in the Table, from the 12 months of images that 
were processed to see sea surface temperature data and chlorophyll-a, then combined the 
images from January to December as well as supporting data, which in accordance with the 
criteria of sea surface temperature data and chlorophyll-a can be planted seaweed the water 
temperature that is good for the growth of seaweed is 27-30°C (Duma, 2012), while the 
classification is based on the criteria of trophic status of chlorophyll-a in marine waters, 
which is in the range of < 1 mg/L classified as Oligotrophic, ≥ 1–3 mg/L classified as 
Mesotrophic, ≥ 3–5 mg/L classified as Eutrophic, and > 5 mg/L classified as Hypertrophic 
(Adani et al., 2013). 
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Determination In this study, consultation was carried out with the supervisor then 
collected literature on research and collected various kinds of supporting data needed 
during the research. Landsat-8 imagery is obtained by downloading the image in 
www.glovis.usgs.gov, by opening a browser by typing https://earthexplorer.usgs.gov/ 
address, then clicking Data Sets, clicking Landsat then Landsat Collection 1 Level-1, and 
finally selecting Landsat 8 OLI/TIRS C1 Level-1, then selecting Search Criteria, then 
selecting the Address/Place box of Mallasoro Bay and clicking search, then clicking the 
Download icon and selecting the type of Level-1 GeoTIFF data Product After that Click the 
download icon. Furthermore, the Landsat 8 image processing uses ENVI 4.8 and 5.3 
software. The satellite imagery used must be in a clean condition and there is no cloud 
disturbance at the research site so that it makes the analysis easier. Satellite image data was 
obtained by taking recording data on (a) January 25, 2020, (b) February 23, 2019, (c) March 
13, 2020, (d) April 17, 2021, (e) May 03, 2021, (f) June 15, 2019, (g) July 19, 2020, (h) August 
07, 2021, (i) September 08, 2021, (j) October 21, 2019, (k) November 6, 2019, (l) December 
10, 2020.     

Image processing begins with atmospheric correction. This correction functions to 
reduce or eliminate atmospheric disturbances when recording using the dark pixel 
substraction method on band-1 to band-6 using the ENVI application by displaying images 
starting from band-1 to band-6. The atmospheric correction value can be determined from 
the pixel value frequency histogram. To display the statistical values of the image, do it on 
the Quick stats menu Then click on the "select plot" icon and select "Histogram band 1", 
After that record the DN value of the last Npts which is 0, After recording the DN value, the 
next step is to click the "Basic tools" menu on the main bar menu > Processing > General 
purpose utilities > Dark substrate. After that, select the band 1 file as the initial input to 
adjust the substraction values. After that click on the "choose" icon to choose the location 
where the file is saved. Then save it with the name "atm1". Choose a storage location and 
then name the file according to the input band used. for the input of the BAND 1 file then the 
output is named atm1. perform the same steps on BAND files 2-6. After the six ATM files 
have been saved, the file will appear on the available band list, The next step is to open the 
RGB Image. 

Image cutting is carried out to limit the area in the area to be studied, in this case image 
cutting is carried out in the Mallasoro Bay area. Satellite image cutting is carried out by 
making boundary polygons to obtain images in accordance with the research study area. 
Image cropping can be done through the ROI Tool, by right-clicking on the image page then 
selecting the "ROI tool" menu, If the "ROI Tool" page has appeared, first change the ROI type 
by selecting the "ROI_Type" menu on the menu bar, then ticking the "Rectangle" option, 
After that select the area to be cropped, and right-click on the screen, until the image crop 
is red,  after that save the selection file (ROI) by selecting the "file" menu on the ROI Tool 
page then select "Save ROIs", If the "Save ROIs to file" page has appeared, then click on the 
area that has been given a red box, then click the "choose" icon to choose the location where 
the ROI file is stored, After that, the "Output Filename" page will appear, then choose the 
storage location then. 

Geometric correction is carried out to restore (rotate) the image so that the image 
coordinates match the geographical coordinates. Geometric correction is performed by 
opening the atmospheric corrected band-1 to band-6 image file, and band-10 and band-11, 
displaying composite image 432 of the atmospheric corrected image. Next, determine GCP 
Based on iconic objects in a certain region that are unlikely to undergo long-term changes 
by adjusting several points to the coordinate points of objects in the google earth 
application. To create a GCP first click the "Map" menu on the main menu bar > Registration 
> Select GCPs image to map, after the page appears then select Geographic Lat/Lon and 
change the X and Y values to 0.000271, then click "OK" and fill in the values E and N 
according to the coordinate points of the iconic object obtained from google earth. After that 
click on the "Add point" icon to add the point as GCP. perform GCP point determination in 
several places that are not too close, and perform this procedure until 5-8 points have been 
determined. With an RMS error value < 0.5 to avoid errors. After that to save the GCP file, 
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select the "File" menu on the menu bar, then click "Save GCPs w/lat/lon", if the "Output 
registration points" page appears, click "choose" to choose the location of the file storage, 
give the GCP name then click the "Open" icon to save Next create a GEO file based on the 
predefined GCP, click the "Map" menu on the main menu bar > Registration > Warp from 
GCPs image to map,  when the "Enter GCP Filename" page appears, then select the 
previously saved GCP file, then click the "Open" icon, when the "Image to Map Registration" 
page appears, select the settings according to the image below and click "Ok". After that, a 
"Warp Image Input" page will appear to select the file input to be converted into a GEO file 
based on the predetermined GCP value. First of all, select the ATM file as the input. After 
that, clicking the "OK" icon will then appear the "Registration Parameters" page. Click the 
"Choose" icon to select the location where the file is stored After the "Output Filename" page 
appears, then give the file a GEO name according to the predetermined ATM input. For 
example, the atm1 input is named geo1. perform this procedure until all six ATM files have 
been converted to GEO files based on a predefined GCP. After the GEO file is saved, the file 
will appear in the available band list, then open the RGB image with composite 4,3,2 with 
the GEO file in the available band list. After that, click the "Load RGB" icon and wait for the 
image file to open. 

In this study, data analysis was carried out descriptively in the Table, from the 12 
months of images that were processed to see sea surface temperature data and chlorophyll-
a, then combined the images from January to December as well as supporting data, which in 
accordance with the criteria of sea surface temperature data and chlorophyll-a can be 
planted seaweed. The water temperature that is good for the growth of seaweed is 27-30°C 
(Duma, 2012), while the classification is based on the criteria of trophic status of 
chlorophyll-a in marine waters, which is in the range of < 1 mg/L classified as Oligotrophic, 
≥ 1–3 mg/L classified as Mesotrophic, ≥ 3–5 mg/L classified as Eutrophic, and > 5 mg/L 
classified as Hypertrophic (Adani et al., 2013). 

 
3. Result and Discussion 
 

Bangkala District is one of 11 sub-districts in Jeneponto Regency which is bordered by 
Gowa Regency to the north, Tamalatea District to the east, West Bangkala District to the 
west and Flores Sea to the south. Bangkala District consists of 14 villages/sub-districts with 
an area of 121.81 km2.  

 
2019 2020 2021 

February January April 
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March 
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October July August 

   
November December September 

   
 

Sea Surface Temperature (°C) 

26:1-27  27:1-28 28:1-29  29:1-30    30:1-31   31:1-3 2   32:1-33   33:1-
34 

Fig. 1. Sea surface temperature 
 

Mallasoro Bay is a form of beach that has a rather deep basin, and there is Libukang 
Island which is located to the west around the mouth of the bay and in front of it is a wide 
coral reef, so it is very useful as a wave barrier that makes the water conditions in the bay 
relatively calm and protected from waves.  

 
2019 2020 2021 

February January April 

   
June March May 

   
October July August 
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November December September 

   
 Chlorophyll-a (μg/L) 
 

0.1-1   1.1-2 2.1-2  3.1-3  4.1-5  5.1-6  6.1-7  7.1-8  8.1-9  9.1-10 
Fig. 2. Chlorophyll-a distribution map 

 
The characteristics and ecosystem in Mallasoro Bay are seaweed habitats so that they 

have enough potential to be used for the development of seaweed cultivation, Seaweed 
cultivation activities in Jeneponto Regency have been carried out for a long time and have 
become the main livelihood for most of the people there, especially in the waters of 
Mallasoro Bay. The type of seaweed cultivated is Eucheuma sp. with the stretch rope 
cultivation method. This method is used by seaweed farmers in this area because it is 
straightforward, does not cost much to maintain and is easy to control during the cultivation 
period (Ariny, 2016). 

 
3.1 Image Validation 
 

The validation results between satellite-derived and in-situ measurements indicate a 
Root Mean Square Error (RMSE) of 0.479 for Sea Surface Temperature (SST) and 0.56 for 
chlorophyll-a concentration. The deviation values for SST ranged from 0.3 to 0.6 °C, while 
those for chlorophyll-a ranged from 0.3820 to 0.3842 mg/l. These findings suggest a 
reasonably good level of accuracy between remote sensing data and field observations. 
 
Table 1. Field and image validation 
Parameters  Station Coordinates Image  Field Deviation RMSE 

X Y   
SPL (°C) 1 119.62 -5.65 29.5 29.2 0.3   

2 119.61 -5.64 27.5 28.1 0.6 0.48 
3 119.59 -5.63 27.5 28 0.5   

Chlorophyll-
a (mg/l) 

1 119.62 -5.65 3.5 2.61 0.3820   
2 119.61 -5.64 1.5 1.88 0.3842 0.56 
3 119.59 -5.63 1.5 1.68 0.1835   

 

Table 2 presents the validation results of Aqua MODIS sea surface temperature (SST) 
imagery with Landsat-8 across the years 2019–2021. The SST values obtained from Aqua 
MODIS and Landsat-8 generally show consistent patterns, with slight seasonal variations. 
For instance, high SST values were observed during March and December, while the lowest 
occurred around July and August. These variations reflect the temporal dynamics of SST in 
tropical waters, and the comparable values suggest that Aqua MODIS data align reasonably 
well with Landsat-8 observations. 

 
Table 2. Validation of aqua modis sea surface temperature imagery with Landsat-8 
Moon Sea Surface Temperature 

Aqua Modis Landsat-8 
2019 2020 2021 2019 2020 2021 

January 31.2 31.11 - - 30.44 - 
February 30.74 - 30.26 31.72 - - 
March 31.28 30.90 30.83 - 33.35 - 
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April 29.63 29.26 29.34 - - 28.31 
May 29.72 28.60 28.98 - - 29.12 
June 27.16 28.88 29.51 28.37 - - 
July 26.26 27.21 28.23 - 29.62 - 
August 26.46 26.96 27.31 - - 29.35 
September 26.90 27.53 28.62 - - 29.70 
October 27.15 28.62 28.23 29.21 - - 
November 29.35 29.83 29.85 29.93 - - 
December 31.27 - - - 33.5 - 
 
Table 3. Validation of Fashionable Aqua Chlorophyll-a with Landsat-8 
Moon Chlorophyll-a 

Aqua Modis Landsat-8 
  2019 2020 2021 2019 2020 2021 
January 1.27 1.32 1.56 - 1.5 - 
February 1.43 - - 1.5 - - 
March 1.09 1.23 1.20 - 1.14 - 
April 1.54 1.55 1.52 - - 1.59 
May 1.56 1.52 1.56 - - 1.67 
June 2.95 2.64 2.98 3.00 - - 
July 1.97 1.89 1.97 - 2.08 - 
August 2.14 1.94 1.98 - - 2.18 
September 2.37 2.25 2.30 - - 2.38 
October 1.31 1.38 1.46 1.57 - - 
November 2.21 1.99 - 2.44 - - 
December 2.37 - - - 2.46 - 

 
3.2 Seaweed planting calendar and image processing 
 
From the results of image and field data processing, it can be presented in the following 
table 
 
Table 4. Image and field data processing  
Parameters Moon 

1 2 3 4 5 6 7 8 9 10 11 12 
SPL 30.4 31.7 33.4 28.3 29.1 28.4 29.6 29.4 29.7 29.2 29.9 33.5 
Chlorophyll-a 1.5 1.5 1.14 1.6 1.67 3.01 2.09 2.18 2.38 1.57 2.44 2.46 
Questionnaire                         
Information: 

  Not meeting cultivation requirements 
 

The image chosen to be processed in this study is an image that is free from clouds is 
an image in 2019 – 2021 because there are several cloud coverings that can interfere with 
the image processing process, resulting in the months obtained not sequentially every year, 
but complementary to each other in different years, as for the processed images, namely 12 
images,  covering recordings of January 25, 2020, February 23, 2019, March 13, 2020, April 
17, 2021, May 03, 2021, June 15, 2019, July 19, 2020, August 07, 2021, September 08, 2021, 
October 21, 2019, November 06, 2019, December 10, 2021. 
 
3.3 Image validation 
 

The verification stage of Landsat 8 Satellite Image data with field measurement data is 
by comparing the sea surface temperature value at each predetermined station with sea 
surface temperature data and Chlorophyll-a data, the results of the Landsat 8 Satellite Image 
classification at the same station coordinates and points. The validated image is a recording 
image of September 8, 2021 with three station points, the first station is located at 
coordinate point 119.627104 -5.653189, the second station is located at coordinate point 
119.616843 -5.64094, and the third station is located at coordinate point 119.596788 -
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5.634057, each station is validated at sea surface temperature and water sampling for 
chlorophyll-a calculation and 3 repeats are carried out. From the results of image processing 
data and field data, it shows that there is a difference in the value of sea surface temperature 
and chlorophyll at each station, which shows an error at each station. The results of the 
verification of field taking data with image data have an average error value or Root Mean 
Squared Error (RMSE), while the RMSE value of Sea Surface Temperature is 0.479 and the 
RMSE value of Chlorophyll-a is 0.56 with the calculation in appendix 3. This value shows 
that the accuracy obtained is good as mentioned by Parmadi and Sukajo (2016) who stated 
that if the result of the RMSE calculation is ≤ 1, the accuracy is better. 

Validation of Aqua modis imagery, using level 3B data and taking sea surface 
temperature data, and chlorophyll-a in Mallasoro Bay then using seaDAS  software to 
process images in 2019, 2020, and 2021, with the aim of seeing a comparison of Sea Surface 
Temperature and Chlorophyll-a values in Aqua Modis imagery with Sea Surface 
Temperature and Chlorophyll-a values in Landsat-8 imagery,  However, there are some 
images that have no value because the images are covered by clouds, from the results it is 
found that there is no very noticeable difference in the three years. In January, February, 
March, and December the sea surface temperature values in the Aqua modis images still 
showed numbers above 30 °C as with the Landsat-8 imagery, then in the Chlorophyll-a 
processing using the Aqua Modis imagery showed that Mallasoro Bay throughout the year 
was at the Mesotrophic level in the range of ≥ 1-3 mg/L as was the case with the Landsat-8 
imagery. 

 
3.4 Sea surface temperature 
 

One of the most important oceanographic parameters is Sea Surface Temperature 
(SPL), sea surface temperature can affect the life of aquatic organisms (Sahabuddin and 
Tangko, 2008) so that it becomes one of the important limiting factors in the marine 
environment (Koesobiono, 1979). Every living thing has a different tolerance to 
temperature changes, according to (Duma et al, 2012) The water temperature is good for 
the growth of seaweed is 27-30°C, the seaweed will die when the water temperature 
reaches 31°C. changes in sea surface temperature are caused by currents, waves, wind and 
turbidity of water (Rochmady, 2008).  

Image processing in April, June, and October displays varied images because they are 
influenced by changes in the transition season as researched (Badraeni, 2020) the impact 
of seasonal changes is the occurrence of seawater turnover due to the meeting of two water 
masses that have different characteristics, both temperature and salinity. Problems that 
often arise in seaweed cultivation activities are decreased productivity due to seasonal 
changes that have an impact on water quality, seasonal changes that trigger extreme 
environmental pressure that impacts temperature fluctuations, and the consistency of 
nutrients needed in the photosynthesis process which has an impact on the quality and 
quantity of seaweed (Syamsuddin & Rahman, 2014)  

The results of the Luat Surface Temperature image processing showed varying SPL 
values, spatially it was seen that the pattern of SPL distribution in Mallasoro Bay in 
December – February (Western Season) showed a relatively high temperature in the range 
of 30.4°C - 33.5°C. This relatively high temperature range is still seen in the period of March 
which is the beginning (Transitional Season I) because in March it is still influenced by the 
western season, entering April – May there are symptoms of a decrease in sea surface 
temperature in Mallasoro Bay, this decrease is also increasingly visible in June – August 
(eastern season), in August – November (transition season II) the distribution of SPL shows 
an increase in the value of SPL in Mallasoro Bay when compared to with the previous season 
period, namely the eastern season. 

 The results of sea surface temperature image processing range from 28.37°C - 33.49°C 
(figure 4), The results of satellite image analysis for sea surface temperature in January are 
30.4°C, in February 31.7°C, in March 33.3°C, in April 28.3°C, in May 29.1°C, in June 28.4°C, 
in July 29.6°C, in August 29.3°C, in September 29.7°C,  in October 29.2°C, in November 
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29.9°C, and in December 33.5°C, so that the sea surface temperature is appropriate or in the 
range of 27°C - 30°C for the optimal temperature for seaweed growth in April, May, June, 
July, August, September, October, and November as the results of Baracca's research, (1999) 
The suitable temperature for seaweed growth ranges from 25 – 30°C,  seaweed will die 
when the water temperature reaches 31°C. 

 
3.5 Chlorophyll-a 
 

Chlorophyll-a is a pigment from phytoplankton that can be used as a parameter of 
aquatic productivity (Susanto et al., 2001) Aquatic fertility is usually associated with the 
concentration of nutrients in aquatic bodies. The high and low content of chlorophyll-a is 
closely related to the supply of nutrients that come from land through river flows that enter 
water bodies (Linus et al. 2016). Chlorophyll-a is a parameter that greatly determines the 
primary productivity of the ocean. The distribution and low levels of chlorophyll-a 
concentrations are directly related to the oceanographic conditions of the waters 
themselves (Nuriya et al., 2010). Sihombing et al., (2013). In general, seaweed cultivation 
locations must have good water quality, According to Sihombing et al., (2013) one of the 
parameters that greatly determine the fertility level of the waters is chlorophyll-a. The 
oceanographic conditions of the body of water are closely related to the distribution and 
low concentration of chlorophyll-a. If chlorophyll-a is high in waters, then the fertility rate 
of the waters will be high and conversely, if chlorophyll-a is a low water, then the fertility 
rate of the waters will be low.  

Spatially, chlorophyll-a concentration levels don't look too different from season to 
season. However, in the western season in January - February, it was seen that the 
concentration level of Chlorophyll-a in Malalsoro Bay was lower on average compared to 
other seasons. However, the relatively high concentration level is found in coastal areas, the 
chlorophyll-a content in coastal areas has a higher value of chlorophyll-a compared to 
chlorophyll-a in the middle of the bay, this is due to the influence of nutrient input from the 
mainland, Wirasatriya (2011) said the distribution pattern shows a high gradient of 
chlorophyll-a concentration values in coastal areas, especially river mouths and lower 
towards the open sea.  Because the coastal and river areas are places where nutrients from 
the mainland accumulate so that they lead to these waters, The results of this study are in 
accordance with the results of research by Riyono et al., (2006) in Klabat Bay where the 
general pattern of the distribution of Chlorophyll-a Phytoplankton, and nutrients shows 
greater values in waters relatively close to the mainland and river mouths,  Meanwhile, in 
waters far from the mainland, the chlorophyll-A content is getting lower, especially in the 
outer part of the bay. 

From the results of the image analysis for the distribution of chlorophyll-a in Mallasoro 
Bay in January, it was obtained that the value was 1.5 (mg/l), in February 1.5 (mg/l), in 
March 1.14 (mg/l), in April 1.60 (mg/l), in May 1.68 (mg/l), in June 3.00 (mg/l), in July 2.08 
(mg/l), in August 2.18 (mg/l),  in September 2.38 (mg/l), in October 1.57 (mg/l), in 
November 2.44 (mg/l), and in December 2.46 (mg/l). According to Adani et al (2013), the 
fertility rate of waters is classified into 4, namely: range of < 1 mg/L classified as 
Oligotrophic, ≥ 1–3 mg/L classified as Mesotrophic, ≥ 3–5 mg/L classified as Eutrophic, and 
> 5 mg/L classified as Hypertrophic. This shows that Mallasoro Bay throughout the year is 
at the Mesotrophic level or the water fertility level is quite fertile because it is in the range 
of ≥ 1–3 mg/L, according to (Pauwah et al 2020) although the water fertility level is low and 
sufficient but still provides optimal growth, so it is still within the range to support the 
growth of seaweed. 

 
3.6 Questionnaire 
 

Questionnaire data collection was carried out on 15 seaweed cultivators, 5 people each 
at each station. The questionnaire data was taken using the open questionnaire method, 
which is a questionnaire that contains questions by giving respondents the opportunity to 
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write their opinions about the questions given. The results obtained are that the people of 
Mallasoro Bay have been working as seaweed farmers for more than 10 years, stretches 
installed in one cultivation as many as 100-400 stretches, seaweed is maintained for 
approximately 40-50 days before harvesting. The obstacles that are often faced when 
cultivating seaweed are weather, diseases (white and yellow spots), weeds (mosses) and 
pests that often occur at the beginning of the year as research (Badraeni, 2020) the impact 
of changes in water quality affects the quality and quantity of seaweed, such as production, 
carrageenan content, epiphytes, and ice-ice diseases, (Akmal et al., 2017) several studies 
have found that changes in water temperature have an impact on the increase in epiphytes 
and ice-ice diseases,  In addition, there are some weeds that are perennial or their presence 
based on the season. Although there are obstacles in January – February, if farmers have the 
capital they continue to sow seaweed seeds, this often results in crop failure. 

 
3.7 Seaweed calendar 
 

In January, February and December, preparations can be made for tools and materials 
such as cleaning the location of aquaculture waters from wild plants and other disturbing 
plants that usually thrive in the cultivation area, and repairing and cleaning planting 
equipment because in that month it is not possible to plant because the sea surface 
temperature conditions in that month are not optimal for seaweed growth.  It was 
emphasized in the study (Badraeni, 2020) that in the rainy season which coincided with 
December to March there was no seaweed planting at the research site, because it was 
constrained by environmental factors, In that season it was not possible to carry out 
cultivation activities, because of large waves, high rainfall that could damage seaweed and 
the stretch rope easily broke by strong currents. Then based on the results of the 
questionnaire, information was obtained that in that month there were obstacles 
experienced by seaweed farmers, namely the presence of pests, and diseases that attacked 
seaweed which were characterized by the presence of white and yellow pedicabs and 
caused seaweed to be easily cut off, according to (Maryanus, 2018) in contrast to weeds and 
effifics, ice-ice disease infections in seaweed which were characterized by the occurrence of 
a change in the color of the talus to pale yellow and finally to white and easily disconnected.  

Seaweed production fluctuates based on the season, in general, the productive planting 
season is from April to October, while the less productive planting season is in January, 
November, and December (Arisandi et al., 2013). So that in one year 4 cultivation cycles can 
be carried out, namely in the first cycle it is carried out at the end of March (seed 
procurement), early April (seed sowing and harvesting), and the end of May (harvest). Then 
cycle 2 at the end of May (seed procurement), early June (seed sowing and mid-July 
(harvest), then cycle 3 at the end of July (seed procurement), early August (seed sowing and 
harvesting), and finally cycle 4 at the end of September (seed procurement), early October 
(seed sowing and mid-November (harvest). Seaweed planting at each cultivation location 
in various regions generally only lasts three to four months in a year which is the peak 
season of seaweed production, and the rest is the transition season where seaweed 
production is relatively lower than the peak season (Badreani, 2020). 

 
4. Conclusion 
 

Based on the results of the research, the seaweed planting calendar in Mallasoro Bay 
was obtained, namely in January, February, and December, equipment preparations such as 
cleaning and repairing seaweed planting equipment could be carried out, then at the end of 
March, at the end of May, at the end of July, and at the end of September, seaweed seedlings 
were procured, in early April, early June, early August, and early October seaweed seedlings 
could be sown,  then in mid-May, mid-July, mid-September, and mid-November harvesting 
is carried out, so that seaweed cultivation in one year can be carried out 4 cycles. 
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