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ABSTRACT 
Seagrass has many functions and values, including as carbon sink. However, to estimate carbon in seagrass, it involves 
seagrass biomass harvesting which is laborious, costly, and destructive. This study aimed to find out the relationship 
between seagrass Thalassia hemprichii percent cover with their biomass which will provide alternative method for 
biomass estimation leading to an efficient, less cost and less destructive method for seagrass carbon stock estimation. 
Seagrass were sampled in Bonebatang island, South Sulawesi, and estimated their percent cover following 
SeagrassWatch Method from different seagrass condition and sediment type, as well as harvested for their biomass. In 
the lab, seagrass biomass was dried. Data was analyzed by using simple regression analysis. Results showed that there 
is a relatively strong relationship between percent cover and the belowground, aboveground and total biomass (R2 = 
0.70; 0,81 and 8,3, respectively). Seagrass percent cover (seagrass health status, i.e. healthy, moderate and poor) also 
resulted a relatively strong influence on total seagrass biomass (R2>50%). However, apart from segarss percent cover, 
some other parameters are needed to be taken into consideration, such as seagrass densities and seagrass morphologies 
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INTRODUCTION 

Seagrass beds are shallow water ecosystems found 
in all waters around the globe (except the antarctica) 
(Short et al., 2007). They have many important 
functions and values, such as for breeding, feeding, 
and shelter for many marine organisms, as well as 
being a coastal defense from high hydrodynamics. 
Apart from that, they are also important for storing 
carbon (Alongi et al., 2016).  
The CO2 absorbed by seagrass vegetation is used 
for photosynthesis which indirectly reduced carbon 
emission in the atmosphere. Carbon absorbed is 
stored in the form of carbon in live seagrass tissues 
(leaves, roots and rhizomes) (Supriadi et al., 2014).  
Seagrass ecosystem is a highly productive 
ecosystem (Azkab 2000), which refers to the 
increasing of biomass (dried weight) in certain area 
and time (gr m-2 day-1). Hence, when converted to 
carbon production, seagrass may produce 500-1000 
gC m-2 year-1 and may even double to that value.  
Nowadays, the role of seagrass ecosystem as carbon 
sink is becoming more important.  However, to 
measure carbon content in seagrass biomass is still 
inefficient, high-cost and destructive, since one part 
of the procedure is to  
harvest seagrass. Therefore, there is a need to an 
effective, low-cost and less-destructive method. 
One parameter measured in seagrass ecosystem 
which assumed to have a relationship with seagrass 
biomass is percent cover. By acknowledging 

seagrass percent cover, the total carbon stock in 
seagrass biomass should be recognized.  
This research aimed to find out the relationship 
between seagrass Thalassia hemprichii percent 
cover and their biomass and expected to be used in 
estimating seagrass biomass in other sites based on 
the percent cover. It is expected that this can be used 
as an alternative method in estimating carbon 
storage in efficient, less cost and less destructive.  

MATERIALS AND METHODS 

Study site  

This research was conducted in Bonebatang island, 
Makassar, South Sulawesi (Fig. 1).  

 
Figure 1. Study site in Bonebatang island 



Jurnal Ilmu Kelautan                                  
SPERMONDE (2020) 6(1): 7-10        

 

8  Andi Malombasi et.al. 
 

The bed was selected through direct observation 
and were mainly dominated by Thalassia 
hemprichii (Priosambodo, 2014). 

Seagrass Percentage Cover Estimation 

Seagrass percentage cover estimation was 
conducted following McKenzie et al. (2001).  
Observation was based on T. hemprichii percentage 
cover category as stated in the Minister of 
Environment Decree No. 200 year 2004 (Kepmen 
LH No. 200 Tahun 2004) (Table 1). Each seagrass 
percentage cover found in quadrat (30x30cm2) was 
estimated and repeated in different quadrats (3-5 
times) and in different types of sediment, i.e. rubble, 
coarse sand, fine sand. 

Table 1. Seagrass status (Kepmen LH No. 200/2004) 

Seagrass Condition 
 

Coverage 
(%) 

Good Rich/healthy  ≥ 60 

Damaged 
Less rich/ less 
healthy/moderate  30 – 59,9 

 Poor ≤ 29,9 

Seagrass Biomass Sampling 

Seagrass T. hemprichii were sampled after 
estimating the percentage cover in each quadrate by 
using a spade. Seagrass biomass were then cleaned 
from sediment and rinsed with seawater directly. 
Samples were put in an ice box to be kept fresh then 
taken to the marine laboratory, Department of 
Marine Science, Hasanuddin University.   

In the lab, samples were separated from above 
ground (leaves) and below ground biomass (roots 
and rhizomes). Epiphytes found on the samples, 
were scraped by using a blade. Samples were 
labeled then dried in an electric oven (70°C) until 
constantly dried ±48 hours. 

Subsequently, dried biomass samples were weighed 
and the values then converted to an area of a square 
meter for each seagrass coverage category.  

Data Analysis 

The relationship between seagrass Thalassia 
hemprichii percentage cover and their biomass were 
analyzed by using simple linier regression.  

RESULTS AND DISCUSSION 

It is acknowledged that there is a relationship 
between seagrass percentage cover and their 
biomass. However, information on this relationship 
to certain species such as Thalassia hemprichii, is 
still lacking, which will be discussed. 

Seagrass Thalassia hemprichi Percentage Cover 
and Biomass 

Like many other islands in the Spermonde 
archipelago, seagrass in Bonebatang island can be 
found forming a meadow or only in patches or both 
meadows and patches. Seagrasses are distributed all 
around the island with various percentage cover. 
Following the percentage cover stated by Kepmen 
LH No. 200 tahun 2004, seagrass in Bonebatang fell 
into 3 categories, healthy, moderate and poor (Table 
2).  

Tabel 2. Seagrass Thalassia hemprichii Percentage cover 
category/Status and Biomass in Bonebatang 
island 

Seagrass 
Percent Cover 
Category/Status  

Biomassa (gr) Ratio 

AG BG  

Healthy 128.33 486.54 1: 3.79 

Moderate 74.23 293.27 1: 3.95 
Poor 40.42 165.57 1: 4.10 

Note : AG = Aboveground BG = Belowground 

Table 2 showed that belowground (BG) biomass 
was bigger than aboveground (AG). This was due 
to the seagrass T.hemprichii that required more 
robust and stronger rooting to support seagrass 
leaves to prevent being uprooted by waves, 
especially in low percentage cover (poor). It also 
showed that seagrass biomass was directly 
proportional to the percent seagrass cover, i.e. the 
healthier the seagrass, the more biomass, both 
above and belowground. In addition, belowground 
biomass acted as a storage for photosynthetic 
organic material and the largest nutrient absorption 
was in the rhizomes which constitutes 60-80% of 
seagrass biomass. Hence, it could support seagrass 
growth when photosynthesis process was not 
optimal (Alcoverro et al. 2001).  

Tabel 3. Seagrass Biomass based on sediment type. 

Sediment  
type 

Biomass (gr) 
Ratio AG BG 

Rubble 40.21 167.45 1 : 4.16 
Coarse 
sand 

55.69 224.87 1 : 4.04 

Fine sand 119.0 417.48 1 : 3.51 

Seagrass biomass differ according to their sediment 
type (Tabel 3). Seagrass growing in rubble substrate 
had the highest ratio of above and belowground 
biomass, whereas the lowest were seagrass growing 
in fine sand substrate. This indicated that the softer 
the sediment type, the less biomass (especially 
belowground) which may be related to seagrass 
adaptation. Seagrass growing in carbonate sediment 
is also an adaptation to live in low nutrient content. 
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Hence, having more roots (increasing belowground 
biomass) may be an adaptation to increase nutrient 
absorption. Rubble type of sediment indicate a high 
hydrodynamic. Hence, having more belowground 
biomass would be a strategy to cope with the 
environment (La Nafie, et al., 2012). 

Relationship between Seagrass percent cover 
and their biomass 

Figure 2 showed a relationship between percent 
cover and the total biomass (both above and 
belowground) (R2 = 0.70; 0,81 and 8,3 for 
belowground, aboveground and total biomass, 
respectively). This indicated that there is a relatively 
strong relationship between percent cover and the 
total biomass compare to above and belowground 
biomass, independently 

 
Figure 2. Regression analysis between seagrass percent 

cover and above ground (AG), belowground 
(BG) and total biomass 

Relationship between seagrass cover (%) and 
Aboveground (AG) Biomass of different 
seagrass cover category 

Healthy seagrass coverage category showed a 
relatively moderate relationship between seagrass 
percentage cover and aboveground biomass (R2 = 
0.5137), followed by the poor seagrass percentage 
cover (R2 = 0.5876). Moderate percentage cover 
however, had a higher correlation with 
aboveground biomass (R2 = 0.6023). It indicated 
that the effect of percentage cover on aboveground 
biomass was 60% (Figure 3). Overall, all biomass 
showed a correlation with seagrass percent cover 
with all R2 values bigger than 50%.  

Relationship between seagrass percent cover 
and Belowground (BG) Biomass of different 
seagrass cover category 

 
Figure 3. Regression analysis between seagrass percent 

cover and aboveground (AG) Biomass of 
different seagrass cover category 

The relationship between poor seagrass cover and 
belowground biomass showed a relatively moderate 
correlation (R2 = 0,51) indicating a 51% of linearity 
of seagrass cover influence on belowground 
biomass. This was followed by moderate seagrass 
cover (R2 = 0.5339) and healthy seagrass cover (R2 
= 0.6979). The latter showed a relatively high 
percentage of linearity (61%) compare to others.  

 
Figure 4. Regression analysis between seagrass percent 

cover and belowground (BG) Biomass of 
different seagrass cover category  

Regression analysis (Fig. 4) showed a relationship 
between seagrass percent cover and total biomass. 
Healthy seagrass showed a relatively strong 
relationship (R2 = 0.6878), compared to moderate 
(R2 = 0,563) and poor seagrass percent cover (R2 = 
0,577). However, all of the seagrass percent cover 
category (healthy, moderate and poor) had a 
relatively strong influence on total seagrass biomass 
(R2 > 50%). Seagrass percent cover was positively 
correlated with the total biomass. In poor seagrass 
percent cover category, the average percent cover 
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was 16,25%, and the biomass was 18,539 gr. 
Whereas in moderate (43,18%) and healthy 
seagrass cover (71%) the total biomass were 33,07 
gr and 55,34 gr, respectively. The more percent 
cover, the higher the biomass (Larasanti, et al. 
(2015); Arifa, et al. (2013)). This relationship was 
due to seagrass canopy that may affect the biomass 
of the leaves, roots and rhizomes. The higher 
number of shoots covering the substrates indicated 
more rhizomes and roots that resulted higher 
belowground biomass. Higher belowground 
biomass was also needed to prevent from uprooting 
due to high hydrodynamics. However, regarding 
carbon stock, it is important to note that percent 
cover is like other parameters (such as seagrass 
density), when the value is high, it may not 
necessarily result in higher biomas (Irawan, 2017). 
This may be due to different seagrass morphologies 
of different species. Higher percent cover for small 
size seagrass may result a lower biomass compare 
to low percent cover of big size seagrass.  

CONCLUSION 

There is a positive and linear relationship between 
seagrass Thalassia hemprichii percent cover and 
their biomass, and the better status of seagrass 
cover, the higher the value of R2. 
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