
 
Proceeding – ICM-MBT (2017) 74–80 

 

International Conference 
Proceeding – ICM-MBT 2017 

Journal home page: http://pksplipb.or.id/; email: journal@pksplipb.or.id 

PROCEEDING 

 
 

 
International Conference on Integrated Coastal Management and Marine Biotechnology, 

November, 29-30th 2016, Bogor, Indonesia 

Potential production of green mussel spat (Perna Viridis L.) collected 
with different method in Coastal Waters Kuala Langsa, Aceh 

Andi Sagitaa1,8Rahmat Kurniaa, Sulistionoa 
aDepartement of Aquatic Resources Management, Bogor Agricultural University 

Bogor 16680, West Java, Indonesia  

Abstract 

Green mussel culture development is still dependent on the availability of seed or called spat derived from nature, so knowledge 

about the collector or attachment of spat and appropriate collection methods should be known. This research aims to determine the 

most optimal method to collected green mussel spat on the coastal waters Kuala Langsa, Aceh. Based on parametric t-test, showed if 

the production potential spat covering production (g), the total spat collected (individual per collector 2 m) and average length (mm) 

on both longline and stick method which different significantly (P<0.05). Spat production with longline method of 3713.50 ± 53.40 g, 

where total spat collected as much as 175.75 ± 12.63 individuals per collector 2 m, with average length of 7.33 ± 1.22 mm, while the 

spat production with stick method of 2613.35 ± 28.80 g, where total of spat collected as much as 86.25 ± 13.72 individuals per 

collector 2 m, with average length of 6.76 ± 1.44 mm. Parameters of water quality during spat collection period is still appropriate 

for support green mussels life, where the temperature ranges from 28.9 to 34° C, salinity of 26.6 to 30.1 ppt, turbidity of 20 to 22 cm, 

pH of 7.9 to 8.3 and DO of 4.9 to 6.0 mg/l and the water current of 0.1 to 0.3 m/s. Green mussel spat collected with longline method 

showed optimal results to be practiced in the coastal waters Kuala Langsa, Aceh. 
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1. Introduction 

Green mussel (Perna viridis L. 1758) is a marine organism that many dominate the rocks littoral and sublittoral 
ecosystems in coastal areas (Vakily, 1989; Hickman, 1992), and is widely cultivated in tropical regions such as India, 
Indonesia, Philippines, Singapore, Thailand, and Malaysia (Sallih, 2005). Green mussels become one of the important 
commodity for aquaculture because this species is known for its rapid growth characteristics and have a high tolerance 
to various environmental conditions, as well as economically profitable for an aquaculture system (Rajagopal et al., 
2003). 

Green mussel culture is one of the important industrial sectors such as aquaculture continues to grow more (Naylor 
et al., 2000; FAO, 2006). Factors that encourage the development of green mussel culture among others green mussel 
growth rate relatively quickly so that the shorter culture period to reach consumption size and the availability of spat 
year round without the need for production (Cheney, 2010). Mussels are also able to provide a cheap source of protein 
with the value of minerals and essential vitamins (Fuentes et al., 2009). Green mussels culture can be done with low 
production costs but have high profitability (Acosta et al., 2009), besides the culture had no impact on environmental 
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degradation (Ellis et al., 2002) and classified as aquaculture activities that are environmentally friendly (Shumway et al., 
2003), so that it can be done in a sustainable aquaculture (Costa-Pierce, 2008). 

Development of green mussel culture for this still requires the availability of seed or often called spat derived from 
nature. The green mussel spat attached using byssus in colonies on the surface of rocks, boats, PVC pipes, ropes, and an 
even muddy base substrate attached to seaweed and mangrove roots (Rajagopal et al., 2006). Dependence on natural 
mussel spat the push to do this research so that the knowledge of the method of collecting green mussel spat can be 
known. According to Campbell et al. (1998), aquaculture activities would be optimal if farmers can manipulate method, 
so as to offset the cost of production. Cheney (2010), also explains that the proper cultivation method and can enhance 
the production performance of biota cultivation. 

Spat collection from nature for aquaculture activities carried out by providing a means for green mussel to attached 
the commonly called is a collector (Alfaro & Jeffs, 2002; Alfaro et al., 2004). Knowledge of where and when to put the 
spat collectors and collectors material used needs to be known. Another thing to note is the spat collection method or 
technique appropriate to the water conditions so that it can support the success of the green mussel culture. 

Catching activities of green mussel in the local communities coastal waters Kuala Langsa have been done to use a 
catching tool, such as scratching, traps or without tools. Based on observations, coastal waters Kuala Langsa has a depth 
that is suitable for marine aquaculture, especially green mussel culture which ranged from 2 to 7 meters, and the 
coastal area has a muddy sand substrate. The considerations are becoming the assumption that the green mussel which 
has become one of the commodities catches in coastal waters Kuala Langsa has the potential to be cultivated. However, 
to determine the level potential of green mussel culture on the research location is necessary to do a preliminary 
assessment of the green mussel spat collection method, so that it can be known how much production potential, so that 
will support the development of green mussel culture on the coastal waters Kuala Langsa. This research aims to 
determine the most optimal method to collected green mussel spat on the coastal waters Kuala Langsa, Aceh. 

2. Material and Methods 

2.1. Design and experimental units 

The research was conducted from June to July 2016, in the coastal waters Kuala Langsa, Aceh Province, which is the 
west coastal of Langsa City directly adjacent to Malacca Strait. The experimental design used in this research is the 
research design to see the effect of two different method. Green mussel spat collection method in this research that 
consists of longline and stick method, where each treatment was repeated 4 times. 

The research began with a green mussel spat collectors are made using this type of nylon rope diameter of 5 mm 
(Kripa & Mohamed, 2008), with a length of rope 2 m on each collector spat (Sreedevi et al., 2014). Then the rope is 
wrapped by nets with a mesh size of 3 mm which useful as the trapper effects (Laxmilatha, 2013). Net is useful to hold 
the spat that has been attached are not swept away and remain attached so that the spat will remain at the collector. 
Spat collector design, see Fig. 1. 

 

Figure 1.  Green mussel spat collectors using nylon rope (diameter 5 mm) and wrapped with nets. 

Construction design of longline method refers to Kripa & Mohamed (2008), where construction using bamboo poles 
with a height of 3 meters, then plugged into the waters at a depth of 3 – 4 meters and the distance from the surface 
waters of 50 cm, then strap collector tied to bamboo poles horizontally. Longline construction unit consists of four 
collector rope for each repetition. Longline method design, see Fig. 2. 
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Figure 2. Unit experimental of the longline method. 

 
While the construction of collecting spat with stick method refers to Sreedevi et al. (2014), where construction only 

using a bamboo pole with a height of 3 meters, then bamboo poles driven into the water at a depth of 3 – 4 meters, then 
wrapped around the rope collectors only vertically in a zigzag on a bamboo pole. Unit construction stick method 
consists of four ropes collector and four bamboo poles, to represent each repetition. Stick method design, see Fig. 3. 
 

 

Figure 3. Unit experimental of stick method. 

2.2. Spat collection sites 

Determining the sites of mussel spat collection is done intentionally (purposive), with the consideration that the 
location chosen is not an arrest or boat traffic route grooves so that when the used for spat collection activities will not 
disturb fishing activities by fishermen. The choice of sites is also considering the presence of the containment structure 
abrasion hard-barrier (embankment abrasion) and soft barrier (mangrove), which indirectly from the waters are 
relatively quiet, so the site is relatively shielded from hydro-oceanographic factors which can damage the construction, 
such as waves, winds and tides and other factors. Coastal waters Kuala Langsa has an average tide recorded only about 
one meter, but where to sites the collector at high tide and low tide is always submerged in water so it does not 
significantly influence the condition of the green mussel spat. 

2.3. Data collection and analysis 

Green mussel spat collection for 4 weeks, it is based on the assumption that if during the 17 – 20 days of  green 
mussel spat new will be attached to the desired substrate (Sivalinggam, 1997). Data collected includes data spat 
production (g) by weighing spat collected using electronic accuracy of 0.001 g, while data spat length (mm) is done by 
measuring spat from anterior to posterior axis using a ruler accuracy of 0.1 mm, and total spat collected (individual per 
collector 2 m) was also calculated directly. The collected data was then analyzed using parametric t-test (paired two 
sample for means) with a significant level of 5% (0.05). 
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Observation of the plankton community structure was also carried out as supporting data. Sampling was done by 
filtering plankton as much as 100 mL of water at a depth of 1 meter from the surface using a plankton net into the 
sample bottle with a volume of 100 mL. Plankton samples have been taken and then preserved with formalin 
concentration of 4%. Plankton samples later identified refers to Davis (1955), then the calculated abundance using 
sedgwick-rafter counting method with a sweep technique and obtained is a unit of individuals/m3.  

Water parameters were also measured in-situ during the green mussel spat collection period, which includes water 
temperature, pH, salinity, dissolved oxygen (DO) and turbidity using a Water Quality Checker (WQC), while the water 
current measurement using the current meter. Measurements of water parameters once a week in the morning (8 a.m), 
daylight (1 p.m) and afternoon (4 p.m) during the spat collection period. Data of plankton and water parameters were 
analyzed by descriptive qualitative and quantitative. 

3.  Result and Discussions 

The results showed that the collection of the green mussel spat with different methods that consists of longline and 
stick method on the coastal waters Kuala Langsa different significantly on production (g), the total spat collected 
(individual per collector 2 m) and the average length spat (mm), where P<0.05. The results of t-test of data green 
mussel spat collected presented in Table 1. 

Table 1. The results of t-test of data green mussel spat. 

Method Production  
(gr) 

Total spat  
(individuals per collector 
2 m ) 

Average length 
(mm) 

Longline 3713.50 ± 53.40a 175.75 ± 12.63a 7.33 ± 1.22a 

Stick 2613.35 ± 28.80b 86.25 ± 13.72b 6.76 ± 1.44b 

Note:   The value followed by different superscript in the same column were different significantly (P<0.05). 

Table 1 showed that the green mussel spat collected using the longline method is more optimal than the stick 
method. This is evidenced by the spat production with longline method of 3713.50 ± 53.40 g, where the total spat 
collected as much as 175.75 ± 12.63 individuals per collector 2 m, with average length spat of 7.33 ± 1.22 mm, while the 
spat production with stick method of 2613.35 ± 28.80 g, where the total spat as much as 86.25 ± 13.72 individuals per 
collector 2 m, with average length of 6.76 ± 1.44 mm. It was allegedly caused by the influence of the location of the 
collector, where the longline method, the collector tied to bamboo poles horizontally so that utilizes the entire column 
of surface waters, while the stick method, collectors just wrapped vertically on a bamboo pole so that the spat collector 
only partially fill in the surface waters. Green mussel spat in surface waters in search food for plankton are surface 
waters, it is one of the factors that led to the spat production in the longline method more than the stick method. 

Spat collected construction on each method in place at water depths of 3 – 4 m. Sites location of each method based 
on a study of several references stating that the depth is ideal for collecting spat ranges from 3 – 10 m (Ismail et al., 
2002) or at least one meter below the water level on average at high tide (Sallih, 2005). Cappenberg (2008), also 
explain if the attachment of mussel spat is not only caused by the depth factor, but the other environmental factors are 
also very influential. Rajagopal et al. (2006), mentions that the green mussel spawning time trends are strongly 
influenced by seasonal temperature, salinity, and food availability. Myrand et al. (2000), also argue that if the 
environmental conditions may also result in time and duration of spawning different and gametogenesis cycle 
variations. 

The research also shows if the difference in the average length spat of the method, where the minimum spat length 
in longline method recorded was 4.39 mm and the maximum length is 9.18 mm, while the stick method recorded if the 
minimum spat length is 3.65 mm and the maximum length is 9.10 mm. According to Alfaro & Jeffs (2002) and Alfaro 
(2005), the difference in size of green mussel spat can be caused by the abundance of plankton in waters as a source of 
food and water environmental factors. Green mussel spat carried by the waters current  and attaches to the seaweed, 
mud and other organisms substrate with density or density reach millions of spat per kg of material (Alfaro et al., 
2004). NIMPIS (2002), also explained that the green mussel spat growth due to environmental factors that support 
such as temperature, food availability and waters current. 

The total green mussel spat collected on longline and stick method strongly influenced by abiotic factors are like 
temperature, salinity, dissolved oxygen, and substrate, while biotic factors such as the food availability, predation, and 
competition. According to Sahin et al. (2006), all or a combination of several environmental factors can affect the 
growth, reproduction, and distribution of aquatic organisms. Abundance of spat in nature vary from year to year from a 
stretch of one to overlay the other, these variations can be caused due to the size of the affected population breeding or 
natural factors that influence directly such as reduced fecundity or indirectly for example, a change in the pattern of 
flow in coastal (Helm et al., 2004). Nybakken (1992), also explains the abundance of organisms is influenced by 
population growth, interactions between species and population regulation naturally. Another factor that can influence 
species distributions and population either directly or indirectly is human activity. Utilization of green mussel without 
regard to preservation would destroy and eliminate the green mussel population in costal waters areas.  
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The results of analysis data of plankton showed that the plankton is found in the coastal waters Kuala Langsa 
consists of phytoplankton (84.79%) and zooplankton (15.21%). Plankton is identified as many as 53 genera of 34 
genera of phytoplankton and 19 genera of zooplankton. Phytoplankton includes 4 classes with composition from 
highest to lowest is class Bacillariophyceae (89.12%), Dinophyceae (6.33%), Cyanophyceae (3.23%) and Desmidiaceae 
(1.32%) whereas zooplankton consists of only one class that Crustacea (100%). The abundance of phytoplankton 
highest is represented by the Skeletonema sp is 211,750 individuals/m3 and the lowest is Noctiluca with an abundance 
of 2,000 individuals/m3, whereas the abundance of zooplankton highest is represented by the Calanus sp amounted to 
8,481 individuals/m3 and the lowest is represented by the Undinula with an abundance of 1,703 individuals/m3. 

The abundance of phytoplankton compared with zooplankton allegedly linked to several environmental parameters 
are within the optimum range for support the phytoplankton life, such as light, temperature, and nutrients that cause 
the growth of phytoplankton faster. Nontji (1993), explains that Bacilariophyceae a class of diatom phytoplankton 
groups are most abundant in the waters allegedly because it is cosmopolitan in various waters conditions and is an 
important group of phytoplankton in the food chain. The abundance of plankton in the coastal waters Kuala Langsa 
thought to affect the abundance and growth rate of green mussel spat in these waters. According to Gosling (2003), the 
availability of food for the mussels can affect the growth of the tissue and utilization food can change the ratio of the 
weight of the shell length. Feeding habits of mussels can be connecting with the food in the waters where mussel life, 
with components essential nutrients for growth (Helm et al., 2004). 

Green mussel is a filter feeder organisms, where how to get the by pumping water through the mantle cavity, so 
getting particles in the water. Microalgae are the main food, whereas supplementary food is zooplankton, dissolved 
organic matter, and bacteria. The abundance of Skeletonema sp in the coastal Kuala Langsa relatively high (211,750 
individuals/m3). Research conducted by Suryono et al. (1999), explain that the microalgae Skeletonema sp is the most 
widely absorbed by green mussel. Filtration rate by green mussel in all sizes against Skeletonema sp higher than the 
Chlorella sp (Praktikto, 2013). Study of Rajesh et al. (2001), also mentions that their long relationships with a filtration 
rate of mussel, where the mussels shell length, the greater velocity filtration. Other studies mention the filtration rate of 
mussels is influenced by the size of the particles, the density, and quality of plankton, the size of the mussels and 
environmental factors (Riisgard, 2001a), whereas environmental factors that affect the filtration rate, include dissolved 
oxygen, pH, temperature, salinity and suspended particles as well chlorophyll a (Riisgard, 2001b). Research on 
filtration rate and efficiency of absorption of mussels showed that the mussels could filter out particles minimum of 
0.64 μm (Gosling, 2003). 

Factors that are also important in supporting the growth rate of green mussel that ecological waters factors. 
Environmental factors is an important parameter because it affects their needs and feed intake, and therefore 
contributes to the growth rate of mussels (Pattikawa & Ferdinandus, 2009). The water quality parameters of coastal 
Kuala Langsa during collection period considered still in good condition and support the growth of green mussels. The 
water quality parameters during green mussel spat collection period, see Table 2.   

Table 2. The Water quality parameters during green mussel spat collection period. 

Parameters Unit Range Average ± 
SD 

Temperature oC 28.9 – 34.0 31.39 ± 1.40  

Salinity ppt 26.6 – 30.1  28.91 ± 1.32 

Turbidity cm 20.0 – 22.0  20.51 ± 0.67 

pH - 7.9 – 8.3 8.07 ± 0.12 

Dissolved oxygen 
(DO) 

mg/l 4.9 – 6.0  5.44 ± 0.39 

Water current m/s 0.1 – 0.3 0.21 ± 0.09 

 
Table 2 shows that the water temperature ranges from 28.9 to 34°C, several previous studies mention the optimal 

temperature to support the growth of green mussel is 26 – 32 oC (Hickman, 1992). Nair et al. (2003), states that based 

on the results of research in the tropics area, green mussel will die within 30 minutes at a temperature of 43 oC. Salinity 

in the location of spat collection ranged from 26.6 to 30.1 ppt. According to McGuire & Stevely (2009), green mussel still 

is alive in the salinity range between 15 – 45 ppt. FIGIS (2005) also explains that the green mussel showed good growth 

in estuarine habitats with a salinity range of 18 – 33 ppt. Salinity 24 – 30 ppt significantly improve conditions index 

shells (Kripa et al., 2009). Turbidity level ranged from 20.0 to 22.0 cm, according to FIGIS (2005) and Hickman (1992), 

turbidity levels that can be tolerated green mussel is 17 – 41 cm. While the concentration of dissolved oxygen (DO) 

ranged from 4.9 to 6.0 mg/l. According to Alfaro (2005), the concentration DO of which can still be tolerated green 

mussel ranging  2 – 12  mg/l. The level of acidity or pH range from 7.9 to 8.3. According to Sreedevi et al. (2014), the pH 
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of which can still be tolerated green mussels range from 7 - 9. As the waters current ranges from 0.1 to 0.3 m/s. Water 

current that is suitable for the culture of green mussel ranges from 0.1 to 0.6 m/s (FIGIS, 2005; Alfaro, 2005).  

4. Conclusions 

Green mussel spat collection in coastal Kuala Langsa with longline method shows a more optimal result, it is 
evidenced by the production of a spat with the longline method of 3713.50 ± 53.40 g, the total of green mussel spat 
collected as much as 175.75 ± 12.63 individuals per collector 2 m, where the average length of 7.33 ± 1.22 mm. 
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