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GROWTH AND SURVIVAL OF Sargassum sp. WITH DIFFERENT UREA FERTILIZATION DOSES
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ABSTRACT
	Seaweed is one of the most abundant biological resources in Indonesian waters. One type of seaweed that is abundant in the waters is the brown algae (Phaeophyta). Sargassum sp. It is a seaweed that is included in the macro category of brown algae that has not been cultivated and has not been optimally utilized in Indonesia. Sargassum sp contains bioactive compounds such as alginate, fucoidan, fucosanthin, and florotanin. This study was conducted to analyze survival and growth in Sargassum sp. with different doses of urea fertilizer (TAN). This research method uses an experimental method with a Complete Random Design (RAL) consisting of 5 treatments and 3 replicates, so that there are 15 total experiments, namely (P0): Without the administration of urea fertilizer; (P1): Urea fertilizer dose 0.010 ppm; (P2): Urea fertilizer dose 0.025 ppm; (P3): Urea fertilizer dose 0.050 ppm; (P4): Urea fertilizer dose 0.075 ppm. Sargassum maintenance was carried out for 15 days at the aquaculture environment laboratory, University of Mataram. The parameters observed included survival rate, absolute weight growth, specific weight growth rate, thalus length, number of leaf blades and water quality. The results showed that the highest survival rate was found in P4 (57%), the lowest weight reduction in P4 (-25 g), the lowest specific weight reduction in P4 (-3.75%), the lowest thalus reduction in P4 (5 cm) and the lowest reduction in the number of leaves in P4 (49 leaves). Based on the results of the insignificant one-way anova test of Sargassum sp. seaweed growth, the results of the order 2 polynomial regression test with a determination value of R2 (70-80%) revealed a strong relationship between fertilizer dose and seaweed growth, but did not provide an increase in weight, thalus length and leaf strands. This is suspected to be the beauty of N absorption into seaweed. The absorbed nutrients are utilized as a source of energy to survive in the environment so it is recommended to use higher doses for subsequent experiments and use dead corals as a substrate.
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1. INTRODUCTION
Seaweed is one of the most abundant biological resources in Indonesian waters. One type of seaweed that is abundant in waters is the brown algae (Phaeophyta) which consists of 400 species which is known to be the most abundant type of other types of seaweed. one of them is Sargassum sp. Sargassum sp is still used as an indicator that has a biofilter ability that can absorb compounds in waters, including heavy metals that are toxic (Azizah et al., 2018).  
One of the pigments that helps the photosynthesis process is carotenoid pigments. The amount of carotenoid pigment content in seaweed will affect as it grows, namely the availability of nutrients such as nitrogen, phosphorus and environmental conditions such as optimal water quality (Febriani et al., 2022). Sargassum sp contains bioactive compounds such as alginate, fucoidan, fucosanthin, and florotanin (Nuraini et al., 2021). Bioactive compounds that can be used as extracts or as key components in the food and pharmaceutical industries. Fukoidan has been studied to function as an anti-tumor, anti-proliferation, and anti-inflammatory in laboratory experiments (Muslimin & Sari, 2017).
Nitrogen elements can be added through fertilization. The fertilizer used is urea fertilizer. Urea fertilizer contains 45-46% nitrogen, so it is good for plant growth. Urea fertilizer is a single type of fertilizer whose nitrogen element functions to accelerate the growth of thalus (Rendiansyah et al., 2024). Seaweed is not able to absorb nitrogen directly, plants absorb nitrogen elements in the form of nitrate or ammonium ions which are both water-soluble ions (Miarti & Legasari, 2022). Based on the description above, it is necessary to conduct research to analyze the extent of growth and survival of Sargassum sp. by administering different doses of urea fertilization.

2. Research methods
2.1 Research Materials
This study uses material consisting of primary and secondary data. Perimeter data is the main data in the study and is obtained directly when conducting sampling activities during the study. The primary data used were water samples and seaweed Sargassum sp. while the secondary data is complementary data in the research and the data used in this study is water quality (light, temperature, salinity, pH, Nitrate, orthophosphate and TAN).

2.2 Metode penelitian
This research will be carried out for 15 days in January – February 2025 at the Aquatic Environment Laboratory, Aquatic Aquaculture Study Program, Department of Fisheries and Marine Sciences, Faculty of Agriculture, University of Mataram. Nitrate, Orthophosphate and TAN testing was carried out at the Analytical Chemistry Laboratory, Faculty of Mathematics and Natural Sciences, University of Mataram. The tools used are containers, aeration, refactometers, pH meters, lux meters, rulers, analytical scales, scissors, aquades, urea fertilizers.
The method of this study is experimental using a Complete Random Design (RAL) consisting of 5 treatments and 3 replicas, so that there are 15 total experiments, namely (P0): Without the administration of urea fertilizer; (P1): Urea fertilizer dose 0.010 ppm; (P2): Urea fertilizer dose 0.025 ppm; (P3): Urea fertilizer dose 0.050 ppm; (P4): Urea fertilizer dose 0.075 ppm. The research procedures carried out are as follows:
Seaweed culture procedure Sargassum sp. starting with the preparation of culture containers using multi-level shelves equipped with LED lights with an intensity of 1,300.6-4,160.5 Lux (Fitriani et al., (2023) equipped with the installation of oxygen channel pipes for aeration devices. Seaweed seedlings Ulva sp. Adapted for 7 days in a floating net cage, Ekis Bay, after 7 days of adaptation, transferred to the laboratory, weighed 50 g/sample and tied to the substrate. Culture maintenance lasted for 15 days with daily monitoring of water quality including temperature, salinity, pH, and light, as well as the addition of urea fertilizer based on fertilizer dose. Growth observations include the weight, length and number of leaf strands of Sargassum sp.
3. RESULTS AND DISCUSSION 
3.1 Seaweed Survival Sargassum sp.
[bookmark: _Hlk197352667]Based on the results of the study conducted for 15 days, the administration of different doses of urea fertilizer in each treatment had a different effect (P>0.05) on the survival of Sargassum sp. in P4 with a fertilizer dose of 0.075 ppm, the highest survival rate of 57% was obtained, and P2 with a fertilizer dose of 0.025 ppm obtained the lowest survival value of 41.6%. Results of 2nd order polynomial regression in Figure 1. It can be seen that the result of the determination value is 70% of the relationship between TAN concentration and survival of Sargassum sp. At the time of maintenance is very strong and 30% of the survival rate is affected by other factors such as the environment and so on. The presence of TAN in cultivation containers is very important because it is a nutrient for the growth and survival of Sargassum.
Sargassum does not provide growth such as weight gain, increase in thalus, leaves and length, it is suspected that Sargassum absorbs nutrients in cultivation containers to be used as a source of energy to survive in the environment. This is in line with the results of the research Rendiansyah et al., (2024) which states that urea fertilizer applied to the type of seaweed (Caulerpa lentillifera) is not used for growth but as a source of energy to adapt to its environment.
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Figure.1 Sargassum sp. root Sticking to Dead Corals
Sargassum maintenance in this study uses baskets as a substrate by tying thalus to keep it upright in the maintenance container and to overcome the shaky nature of dead corals are given as a weight. This is done so that the Sargassum that is kept is able to survive and grow in its maintenance container. Figure 2. presented above it is known that the root of Sargassum sp. It does not attach to the basket but rather attaches to the dead coral. This is in line with the opinion Fitriani et al., (2023) which states that Sargassum sp. It should be cultivated on hard substrates such as dead corals, gravel and mollusk shells.

Figure. 2 Survival Of Sargassum sp. At Different Urea Fertilizer Dosages.
3.2 Absolute Weight and Growth Rate of Specific Weight of Sargassum sp.
Based on the results of the research that has been carried out, the administration of different doses of urea fertilizer in each treatment has a non-significant difference (P>0.05) on the absolute weight growth of Sargassum sp. in P4 there was the lowest weight reduction with an average value of -25 g with a fertilizer dose of 0.075 ppm and P2 there was the most weight reduction with an average value of -35 g with a fertilizer dose of 0.025 ppm. Results of 2nd order polynomial regression in Figure 3. The results of the determination value of 79% were found that the relationship between TAN and absolute weight growth had a very strong relationship. The relationship between TAN and seaweed growth is said to be very strong because it is a nutrient for seaweed. The presence of TAN in the cultivation container and the addition of N at the time of maintenance given from fertilizer are not optimally absorbed so that it does not provide growth, this is known at the time of TAN testing.
 The first TAN test was carried out on day 0 there was a amount of TAN in the maintenance water so that urea fertilizer had not been given until the amount of TAN in the maintenance container was absorbed by seaweed, followed by the TAN test on the third day it was known that the amount of TAN was still not absorbed by Sargassum to the maximum. The test was carried out again on the fifth day, it was found that the amount of TAN in the aquaculture water container had been absorbed so, on the fifth day, N began to be added by applying urea fertilizer to the maintenance container in accordance with the amount of treatment dose.
Testing of the amount of TAN is carried out every 5 days, on the 10th day it is continued to test the amount of TAN in the maintenance water container, it is known that the amount of TAN in the water container increases from the number of treatment doses given so that no increase in urea fertilizer is given, it is suspected that Sargassum does not absorb the existing TAN but Sargassum has started to release N until the end of maintenance, The release of N in the aquaculture water container indicates that Sargassum has entered the death phase. This is in line with the results of the research Rendiansyah et al., (2024) tested on seaweed (Caulerpa lentillifera) stated that the decrease in the growth of seaweed (Caulerpa lentillifera) in each treatment was due to seaweed stocked after 3-10 days of seaweed already showing signs of death such as turning white, over time the thallus, stolons, ramuli, and rhizoids turned mushy and easily destroyed, this is suspected to be high nitrogen concentrations and lack of phosphate elements at the beginning research so as to affect the growth of seaweed.


Figure 3. The Absolute Weight of Seaweed Sargassum sp. at different Urea Fertilizer Dosages.

Based on the results of the research that has been carried out, the administration of different doses of urea fertilizer in each treatment has a non>differential effect (P0.05) on the daily growth of Sargassum sp. in P4 there was the lowest rate of weight reduction/day with an average value of 3.75% with a fertilizer dose of 0.075 ppm and P2 there was the most weight reduction rate/day with an average value of -6.05% with a fertilizer dose of 0.025 ppm. Results of 2nd order polynomial regression in Figure 5. The results of the determination value of 81% were found that the relationship between TAN and SGR or specific weight growth had a very strong relationship. The relationship between TAN and seaweed growth is said to be very strong because it is a nutrient for seaweed.
Specific growth results are known that there is no growth per day at the time of this maintenance, it is known that the N given is not optimally absorbed by the seaweed for growth, but as energy to survive in the environment so that it does not provide a specific growth value for Sargassum sp. This is in line with the opinion Hutabarat et al., (2024) which states that the low specific growth rate is due to the low absorption of nutrients and light penetration by the process of photosynthesis. Seaweed does not experience significant growth but gradually dies as fertilizer is used as an energy source to adapt to the new environment. Cokrowati, et al., (2024) which states that this low daily growth is suspected that seaweed does not absorb the nutrients that exist for its daily growth.
 [image: C:\Users\lenovo\Downloads\Sargassum segar.jpg][image: C:\Users\lenovo\Downloads\Sargassum lemah.jpg]
[bookmark: _Toc197377483][bookmark: _Hlk197352962]Figure 4. The difference between fresh Sargassum and wilted Sargassum 
The difference between fresh Sargassum and withered Sargassum in the maintenance container can be seen in figure 4. It is known that the color of the water is still clear in the fresh Sargassum maintenance container while the Sargassum has withered, the water in the container will be dirty or called depigmentation. The results of the study found that there was an SGR value in P2 treatment with a fertilizer dose of 0.025 ppm, it was known that the highest thalus reduction with a value of -6.05 grams and the lowest thalus reduction was found in the P4 treatment at a dose of 0.075 ppm with a value of -3.75 grams. This is different from the results of the research obtained Muktiniati et al., (2022) which states that it is known that with a nitrogen absorption value of 46.9 x 10-7 mg/m2/day, the best absolute weight growth with a value of 195.58 grams and the highest specific growth rate (200 cm) with a specific growth value reaches 4.35%/day while the results of the research obtained Maryunus & Hussein, (2018) daily specific growth (SGR) ranges from 6.58 – 6.76%. Hulpa et al., (2021) stating that a good specific weight rate is also caused by the influence of nutrients contained in waters, the presence of nutrients from the abundant levels of nitrate and phosphate can affect algae reproduction.

Figure 5. Specific weight growth of Sargassum sp. with different urea fertilization doses 
[bookmark: _Hlk197353120]The results of the research that have been carried out on the administration of different doses of urea fertilizer in each treatment are obtained from the value of the difference in the reduction in thalus length during the maintenance of Sargassum sp can be seen in figure 7. in P4 with a fertilizer dose of 0.075 ppm, the lowest reduction difference value of 3 cm was obtained and P1 obtained the highest difference value or not much different from (P0, P2, and P3) less than 1 cm 5-6 cm. The growth of Sargassum seaweed is known by increasing weight, thalus length and number of leaves obtained during maintenance, thalus serves as the main factor to absorb N so that when thalus is disturbed, Sargassum cannot absorb N optimally. This is in line with the opinion Sari et al., (2021) which states that seaweed absorbs or obtains food through the cells contained in its thallus by diffusion through the surface of the body. Nutrients greatly affect the abundance of seaweed, good nutrition will provide good growth in cultivated seaweed.
Based on the results of the research, it was found that there was no growth but a reduction in weight and number of leaves. Reduction of thalus and number of leaves of Sargassum sp. the highest is found in P2 while the reduction in thalus and the lowest number of leaves is found in P4. This reduction occurs because the Sargassum thalus breaks and the leaves attached to the thalus will fall along with it and some leaves fall off on their own every day. It is suspected that Sargassum sp. experiencing stress on the new environment.
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Thalus, who is still healthy	Thalus who are suspected of being affected/infected with ice-ice disease 
[bookmark: _Toc197377484][bookmark: _Hlk197353398]Figure 6. The difference between healthy thalus and thalus suspected of being infected with ice-ice disease
The results of the research that have been carried out by applying different doses of urea fertilizer in each treatment were obtained in each treatment the value of the difference in the number of leaves (leaves) that fell during the maintenance of Sargassum sp. in P4 with a fertilizer dose of 0.075 ppm, the number of leaves that fell the least was 49 leaves and the number of leaves that fell the most was found in P2 as many as 112 leaves with a fertilizer dose of 0.025 ppm. The number of leaf strands will decrease with the presence of weakened thalus so that the leaf strands on the attached thalus will also weaken and will fall off in the maintenance container. Thalus and leaves have a strong relationship because with the increase in the growth of seaweed, the number of leaves that will grow along with the increase in the length of thalus. Figure 6. It can be seen that the fallen leaves will be destroyed so that depigmentation occurs in the cultivation water marked by a water color such as brownish yellow. This is in line with the opinion Supiandi et al., (2023) which states that leaf growth occurs due to the presence of active cells that undergo randomly distributed division and cause an increase in leaf size that will be followed by growth. The factors that affect the leaves are environmental factors, namely nutrients, temperature, pH and nitrogen. These factors can stimulate leaf growth, the availability of sufficient nitrogen will increase the leaf area, since nitrogen can stimulate the growth of shoots and leaves especially in the vegetative growth phase.


[bookmark: _Toc189439240][bookmark: _Toc189440708]Figure 7. Total length of the initial thalus and the late 
4. Water Quality
The water quality parameters observed during the research activities, namely pH, temperature, salinity and light intensity, were measured every day for 15 days of the cultivation period while orthophosphate, nitrates and TAN tests were carried out on days 0, 3, 5, 10 and 15. The results obtained during the study of all parameters are optimal. Data on water quality results can be seen in Table 1.
Table 1 Water Quality During Research
	No
	Parameters
	Unit
	Result
	Optimal
	Literature

	1
	pH
	-
	7,8
	7-8,5
	(Cokrowati et al., 2021)

	2
	Suhu
	OC
	27-27,1
	24-35
	(Ruslaini, 2016)

	3
	Salinitas
	Ppt
	36,5-36,6
	30-31
	(Supiandi et al., 2023)

	4
	Cahaya
	Lux
	1,460
	1.300,6- 4.160,5
	(Fitriani et al., 2023)

	5
	Nitrat
	mg/L
	0,59-07
	0,200-0,420
	(Safitri et al., 2021)

	6
	Ortofosfat
	mg/L
	1,01-1,77
	1,0-3,5
	(Marlin et al., 2022)

	7
	TAN
	mg/L
	0,10-0,23
	<0.3
	(Neisila et al., 2020)



Water quality is one of the main factors that must be considered in cultivation activities in a controlled scope. The value of water quality must be in accordance with the standards of cultivated seaweed cultivation as one of the supporting factors for its growth. The intensity of light obtained during this study was 1460 lux. This is in line with Fitriani et al., (2023) which states that the optimum light intensity ranges from 1300.6-4160.5 lux. An unoptimal temperature will cause the metabolism of seaweed to be disrupted, causing the seaweed to become stressed. The average temperature value obtained during seaweed cultivation ranges from 27-27.1oC. The temperature value obtained is optimal for seaweed cultivation. This is in line with Ruslaini, (2016) which states that the optimal temperature for seaweed growth is in the range of 25-30oC. The growth of seaweed in the cultivation environment is determined by the salinity and pressure between the seaweed and its scope of cultivation. The salinity value obtained during cultivation is in the range of 36.5 ppt, this value is still relatively good for seaweed cultivation. This is in line with Supiandi et al., (2023) which states that the salinity of water functions to regulate the osmotic pressure present in the body of marine organisms and their environment. good salinity range for the cultivation of Sargassum sp. is 30-37 ppt. The degree of acidity or pH is a chemical factor that determines the growth of seaweed. pH is affected by compounds or content in aquaculture water such as CO2, the concentration of carbonate salts and the composition of organic matter in the waters. The pH value obtained during the study ranged from 7.8. This is in line with the opinion Cokrowati et al., (2021) states that the pH of the waters affects the toxicity of a water. Aquatic organisms are mostly sensitive to changes in pH. Suitable water pH values for Sargassum sp. ranges from 6.9-8.
Seaweed needs nutrients to help with growth. The nutrients needed by seaweed for growth are nitrates, orthophosphates and TANs. The nitrate test results obtained are known that the amount of nitrates in the water of the cultivation container on day 0 is around 0.04 mg/L and the results of the N test on days 3-10 range from 0.92-1.23 mg/L from the results of the N test it can be concluded that the amount of nitrates in the maintenance container is increasing, this is suspected that the thalus is damaged so that there is an increase in nitrates. This is in line with the opinion Desanti et al., (2023) which states that the decomposition process of dead seaweed results in high concentrations of nitrates in the waters. The nitrate value obtained during maintenance exceeds the optimal value for the growth of Sargassum seaweed. This is in line with Safitri et al., (2021) which states that the optimal value of nitrates for the growth of Sargassum sp. is 0.200-0.420 ppm. Excess and lack of nitrates in cultivation containers will inhibit the growth of seaweed. This is in line with Desanti et al., (2023) which states that too high a concentration of Nitrate, too high a concentration of Nitrate will cause damage to seaweed. Orthophosphate is a nutrient that affects the metabolism of plant cells. The phosphate content in the waters will affect the fertility of the waters for the growth of seaweed. The results of the orthophosphate test obtained during maintenance are 1.01-1.77 mg/L, the amount of orthophosphate content is optimal but the Sargassum that is maintained is still not optimally absorbed so it does not use orthophosphate as a nutrient for its growth. This is in line with the opinion Marlin et al., (2022) which states that phosphorus is necessary for the growth of seaweed. The range of suitable phosphate content values for seaweed fertility is 0.1–3.5 ppm.
Total Ammonia Nitrogen is the amount of ammonia obtained from nitrogen derived from fertilizers that are nitrified by aquatic bacteria so that they become nitrates. Nitrate is a nutrient that is absorbed by seaweed for its growth but nutrients that are not absorbed by seaweed will be ammonia in the cultivation container. This is in line with the opinion Lastriana et al., (2023) stated that ammonia is a form of nitrogen as a nutrient needed by seaweed. This nitrogen will then be used by seaweed as an ingredient in the synthesis of amino acids and proteins. This compound is produced from the decomposition process of dead organisms that occurs in the waters. The TAN value obtained during the study was 0.10-0.23 mg/L. This is in line with Neisila et al., (2020) which states that the range of ammonia values is still within the limit set by the 2004 Ministry of Environment and Forestry, which is <0.3. The high availability of N values in the waters will store the N in its tissues, but when the N value is low in cultivated waters, the N stored in the thalus is used as growth.
4. CONCLUSION
Based on the results of the research that has been carried out, it is known that the difference in the dose of urea fertilizer given does not have a real effect on the growth and survival of Sargassum, it is suspected that the low absorption of N in cultivation containers and seaweed is suspected of being infected with ice-ice disease. The nutrients absorbed by seaweed are used as a source of energy to survive in the environment so that it does not provide an increase in weight, length and number of leaves during maintenance.
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R2 = 0,6966

[VALUE]±9,7  
[VALUE]±5,3  
[VALUE]±16  
[VALUE]±13  
[VALUE]±10  

49.56	47.6	41.58	51.3	56.97	49.56	47.6	41.58	51.3	56.97	P0 (0)	P1 (0,01)	P2 (0,025)	P3 (0,05)	P4 (0,075)	49.56	47.6	41.58	51.3	56.97	Treatment and concentration (ppm))


Durability(%)



Treatment (Fertilizer Concentration/ppm)

-30±6,4 
-29±3,2 
-35±12,7  
-30±9,3  
-25±4,6  

6.4	3.2	12.7	9.3000000000000007	4.5999999999999996	6.4	3.2	12.7	9.3000000000000007	4.5999999999999996	P0 (0)	P1 (0,01)	P2 (0,025)	P3 (0,05)	P4 (0,075)	-30	-29	-35	-30	-25	R2 = 0.7919


The Absolute Weight (gr)



Treatment (Fertilizer Concentration/ppm))

-4,66±1,3  
-4,85±0,7  
-6,05±2,8
-4,48±1,7
-3,75±1,2  

-4.66	-4.8499999999999996	-6.05	-4.4800000000000004	-3.75	-4.66	-4.8499999999999996	-6.05	-4.4800000000000004	-3.75	P0 (0)	P1 (0,01)	P2 (0,025)	P3 (0,05)	P4 (0,075)	-4.66	-4.8499999999999996	-6.05	-4.4800000000000004	-3.75	R2 =  0,8112


SGR (%)



Thalus Awal	
P0	P1	P2	P3	P4 	18	23	18	18	26	Thalus Akhir	
P0	P1	P2	P3	P4 	13	17	13	13	23	Treatment (Fertilizer Concentration/ppm)


Length of Thalus (cm)




image1.jpeg
ey T Re—

— Pa—
.





image2.jpeg




image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




