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ABSTRACT 
The content of magnesium and phosphorus has been observed and analyzed as fertility indicators in the ecological 
system (seagrass). Seagrass and sediment samples were taken from the coastal area of Palu Bay in Indonesia. 
Magnesium mineral analysis was carried out using atomic absorption spectrometry (AAS) while phosphorus mineral 
analysis used ultraviolet (UV)-visible spectrometry. The results showed; (1). The status of abundance and association 
of seagrass beds affects the magnesium concentration and phosphorus, (2). Magnesium concentration and phosphorus 
in the seagrass ecosystem were higher in the very abundant abundance status compared to those with the abundant 
abundance status and the less abundance of seagrass status (3). Seagrass beds associated with mangroves have higher 
magnesium concentration and phosphorus in their ecosystem, both in sediments and in seagrass plants. The  
Magnesium concentration and phosphorus in the seagrass ecosystem will be even lower in association with mangroves 
coral reefs, and (4). Magnesium and phosphorus minerals in seagrass can be bioindicators of the fertility of seagrass 
beds. It is hoped that efforts to determine essential trace minerals in seagrass plants can be carried out continuously to 
show that seagrass plants in waters can be an indicator of the fertility of these waters. 
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INTRODUCTION 
The Palu Bay tsunami at the end of 2018 caused severe damage to both social and natural structures 
including coastal areas as one of the providers of abundant ecological resources. The coastal area of Palu 
Bay with a coastline of ± 47 km has considerable ecological resources. In this coastal area, there are quite 
extensive seagrass beds with varying density levels of 10-62.1% with a potential of around 40 hectares. The 
types of seagrass found, identified 8 species from 2 genera. Seagrass beds are generally found in tidal areas 
after mangrove forests, the highest density is found around the Banawa coastal area with a cover of about 
62.1% and the lowest is found around the coastal area of Tondo with a cover of around 8.2%.1,2 If the 
condition of the seagrass beds in the coastal area of Palu Bay is related to the status of the seagrass beds 
according to the Minister of Environment Decree No. 200 of 2004 concerning the Determination of the 
Status of Seagrass beds, then the coastal area of Palu Bay has three seagrass beds, namely rich, less rich, 
and poor.  
In general, the abundance, growth, morphology and primary production of seagrass in the waters is 
determined by the availability of nutrients (including magnesium, phosphorus and iron).3-8 The availability 
of nutrients is very dependent on other marine resources, both mangroves and coral reefs. Seagrass beds 
associated with mangroves have higher iron concentrations in the ecosystem, in water, sediments, and 
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seagrass plants. The iron concentration in the seagrass ecosystem will be lower in association with coral 
mangroves to linkage with coral reefs. This causes seagrass beds to become bioindicators of water fertility, 
especially heavy metal, Fe.9 In addition, seagrass fat with variations between 0.36 to 1.1 percent and 
variations in protein between 5.2 (C. serrulata) and 8.3 percent (T. hemprichii).1,2 
The growth factor of seagrass is very much determined by the adequacy of nutrients in the water, both 
macro and micronutrients. This nutrient is one of the limiting factors for the growth of seagrass in the 
waters.4,10-12 The main productivity of seagrass and the autotrophic organisms that live in it is determined 
by the efficiency of the nutrient cycle in the seagrass ecosystem.13-19   
The distribution pattern of magnesium and phosphorus in the post-tsunami seagrass ecosystem in Palu Bay 
can be determined quantitatively by analyzing these metals in sediment and seagrass plants, in addition to 
analyzing other factors, physical and chemical properties of water, which also have a significant effect on 
increasing levels of these metals.  
If the data regarding magnesium and phosphorus metals in the seagrass ecosystem and the factors that 
influence them can be known, then this data can be used as a basis for estimating damage to the seagrass 
area. Furthermore, this information can also be used as an alternative solution for efforts to improve overall 
biodiversity in an ecosystem area. 

EXPERIMENTAL 
Material and methods 
The sample of this study was taken from the coastal waters of Palu Bay, Central Sulawesi Province. Sample 
preparation and analysis of Mg (using AAS PG Instrument 990) and P minerals (UV-Vis PG Instrument 
T90) were carried out in the Chemistry Laboratory of Tadulako University. 
 

 
Fig.-1: Map of Sampling Points  

General Procedure 
Sediment sampling was carried out at three observation points in each status of the seagrass beds, taking 
into account the depth of the waters and the direction of currents in the seagrass ecosystem. Two main 
factors underlie the distribution of the sampling points, namely the depth factor that allows sunlight to 
penetrate and the depth structure of the coastal area of Palu Bay, Central Sulawesi Province. The sampling 
times are 1) at low tide, the transition between full moon tides and 2) when the tidal currents are weak. 
Measurement and sampling of seagrass (Enhalus acorodies species) were carried out simultaneously with 
sediment sampling.  
 
Detection Method 
The treatment design used is a combination of two factors, namely: 1) seagrass habitat association (L); L1 
= mangrove, L2 = mangrove-coral reef, and L3 = coral reef and 2) seagrass status (S); S1 = rich, S2 = less 
rich, and S3 = poor. So that 3 x 3 x 3 replications were obtained resulting in 27 treatment combinations for 
each system. The analysis design used was a completely randomized design (CRD). The data obtained were 
analyzed by univariate variance. The best association and status of seagrass beds in determining the highest 
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concentration of Mg and P metals were used in the LSD test (α = 0.05).  
 
Analytical Discussion 
Sediment samples were taken from the area of the seagrass beds (front, center, and outer) which were 
embedded in the sediment at a predetermined point and covered with rubber stoppers using a corer sampler. 
The number of samples taken at each point of observation ranged from 5-6 samples, then homogenized so 
that only 1 sample was obtained per point of observation. Seagrass samples were taken at the same time as 
sediment sampling. The metal analysis work chart in the sample is shown in Fig.-2. 

Seagrass Sedimen

EXAMPLE OF EACH TREATMENT

Seagrass filtrate Sediment Filtrates

1. MAKING READY TO MEASURE SOLUTIONS
2. ANALYSIS WITH AAS (PG Instrumen 990) / UV-Vis (PG Instrumen T90)

MEASUREMENT RESULTS

 
 

Fig.-2: Work Chart of Mg and P Analysis in a Sample  
 

RESULTS AND DISCUSSION 
The mineral profile of Mg in the seagrass ecosystem on the coast of Palu Bay fluctuates, for sediments 
between 865,309-1241,905 ppm and seagrass between 1067,105-1285,714 ppm. Likewise with mineral P, 
for sediments between 3.68-4.00 ppm and seagrass between 1.28-2.00 ppm (Table-1). This indicates that 
there has been bioaccumulation of Mg and P minerals in sediments and seagrass in the coastal area of Palu 
Bay. The nutrient content of Mg in seagrass leaves is very high in the order Na> K> Ca> Mg> S> Fe> Al> 
Si> Mn> Zn but there are differences in content between seagrass families, due to environmental factors. 
In addition, the elemental content of seagrass leaves also shows a correlation with one of the macronutrients 
P which is also important for maintaining the productivity and fertility of the seagrass community.20 The 
balance in most waters is affected by the presence of magnesium and calcium.21 
Analysis of the various effects of Mg in sediments showing that the effect of interaction with the status of 
the seagrass beds is significant, The average Mg concentration is obtained in the combination of fertile 
seagrass treatments in the mangrove area (L1S1) with an average value of 1241.905 ppm, and can be 
achieved in the interaction of poor seagrass growth in coral reef areas (L3S3) with an average value of 
865.309 ppm. The effect of Mg concentration shows that the interaction effect of the association with the 
status of the seagrass beds is tested real, while the highest average P concentration is obtained in the 
treatment of fertile seagrass plants in the mangrove area (L1S1) with an average value of 4.00 ppm, and 
can be achieved in the interaction of seagrass growth poor in coral reef areas (L3S3) with a mean value of 
3.68 ppm. The results of this study also illustrate that the concentration of Mg and P in the sediment is quite 
high, this indicates that there has been metal accumulation in the sediment. The accumulation of heavy 
metals into the sediment is influenced by the type of sediment. 22-24 
Analysis of the various effects of Mg concentration in seagrass shows that the effect of interaction with the 
status of seagrass beds is significant, the average Mg concentration of seagrass is obtained in fertile areas 
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in mangrove areas (L1S1) with an average value of 1285.714 ppm, and can be achieved in the interaction 
of seagrass growth in poor areas in coral reef areas (L3S3) with an average value of 1067.105 ppm. The 
effect of Mg concentration shows that the interaction effect of the association with the status of the seagrass 
beds is proven, the highest P concentration in seagrass is found in the association of seagrass with 
mangroves (L1S1), which is 2.00 ppm and the lowest P concentration is in the association of seagrass with 
coral reefs (L3S3), that is 1.28 ppm. Seagrass beds adjacent to mangrove margins have higher nutrient 
availability.25 

Table-1: Average Mg and P Concentrations in the Ecosystem seagrass in the Coastal Area of  Palu Bay 

Combination 
The Average Mineral Concentration of each Object observed  

Sediment Seagrass 
Mg (ppm) P (ppm) Mg (ppm) P (ppm) 

L1S1 1241.905 ± 37.027 4.00 ± 1.23 1285.714 ± 58.213 2.00 ± 0.98 
L1S2 1211.429 ± 33.025 3.89 ± 1.06 1257.143 ± 50.346 1.89 ± 0.83 
L1S3 1106.356 ± 23.076 3.86 ± 1.03 1252.786 ± 48.345 1.76 ± 0.54 
L2S1 1176.103 ± 29.234 3.84 ± 1.21 1189.686 ± 30.423 1.68 ± 0.52 
L2S2 1018.324 ± 21.321 3.80 ± 1.43 1158.140 ± 27.489 1.63 ± 0.50 
L2S3 987.682 ± 18.321 3.78 ± 1.61 1150.682 ± 25.789 1.56 ± 0.44 
L3S1 1076.303 ± 24.402 3.72 ± 1.35 1094.126 ± 24.632 1.32 ± 0.41 
L3S2 896.420 ± 14.045 3.68 ± 1.55 1072.120 ± 23.579 1.28 ± 0.42 
L3S3 865.309 ± 11.098 3.68 ± 1.44 1067.105 ± 22.431 1.28 ± 0.41 

L1: Seagrass-Mangrove Association, L2: Seagrass-Mangrove-Coral Reef Association, L3: Seagrass-Coral 
Reef Association; S: Seagrass Status (Cover) S1: (> 60%), S2: (39-59%), S3: (<39%)  

 

Description of the results of data processing shows that the factor of the fertility status of the seagrass beds, 
both in association with mangroves, coral reef mangroves, and coral reefs can be an important indicator in 
determining the quality of the marine environment. Various previous research results indicate that seagrass 
plants can relatively filter the stability of the waters because they contain macromolecular compounds that 
can accumulate metals in the waters. Argued that the seagrass plant contains protein with a complete amino 
acid composition, also contains complete fatty acids, and contains quite high levels of Fe, Mn, and Cu 
minerals.1,2,9,11,26,27  
Responding to the presence of metal elements in the seagrass ecosystem, there are three important 
mechanisms in the response of metal elements including Mg and P to seagrass plants in the aquatic 
environment, namely accumulation, toxicity, and lack/absence, absorption of Mg and P. If the presence of 
these metal elements is excessive in the ecosystem seagrass will decrease the totality of amino acids. One 
of the causes of the increased availability of phosphorus for seagrass uptake is the dissolution of carbonate 
sediments. This causes an increase in seagrass growth. Mg is very important in the photosynthetic process 
of seagrass because it is the central atom of the chlorophyll molecule.9,11,12,20,24 
Magnesium is absorbed to form chelates with ligands certain in the cell and citric acid appears to be the 
most important ligand for transporting magnesium through the xylem, finally being delivered in plant 
tissues, especially the structural components of the chloroplast membrane system,  in addition, magnesium 
also accumulates to form protein-Mg complexes (plastocyanin) which are an important t or between 
cytochrome f and photosystem II. However, excessive absorption of Mg and P will affect the reduction of 
chlorophyll biosynthesis, this indicates that photosynthesis is very sensitive to the toxicity of Mg and P. 
Mg+2  ions can diffuse into the chloroplast as a result, the leaves grow old.10,16,28-30 

 

CONCLUSION 
Based on the results of research on the ecological studies of magnesium and phosphorus minerals in 
seagrass ecosystems, it is concluded that the things are as stated in the formulation below:  
1. The status of abundance and association of seagrass beds affects the concentration of magnesium and 

phosphorus.   
2. The concentrations of magnesium and phosphorus in the seagrass ecosystem are higher in the status with 

very abundant abundance compared to the status of seagrass with abundant abundance and less 
abundance of seagrass status.   
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3. Seagrass beds associated with mangroves have higher concentrations of magnesium and phosphorus in 
their ecosystem, both in sediments and in seagrass plants. The concentrations of magnesium and 
phosphorus in the seagrass ecosystem will be even lower in their association with mangroves and coral 
reefs.  

4. Magnesium and phosphorus metals in seagrass can be bioindicators of the fertility of seagrass beds.   
5. Efforts can be made to determine essential trace metals in seagrass. Considering that iron, manganese 

and copper are essential trace metals (micro), it is necessary to further study the relationship between 
essential trace metals (macro), macronutrients, the nutrient cycle of seagrass plants as well as damage 
to other ecosystem resources in aquatic areas.   
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