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Abstract. Mawardi, Sarjani TM, Khalil M, Siregar ARS. 2026. Environmental parameters and growth of cage-cultured blood cockle 

Tegillarca granosa in Aceh, Indonesia. Biodiversitas 27 (3): d270307. https://doi.org/10.13057/biodiv/d270307. This study evaluated the 

growth performance of cage-cultured blood cockle Tegillarca granosa and the environmental parameters influencing it in two 

mangrove-fringing coastal waters in Aceh, Indonesia. A randomized block design was used with three stocking densities (20, 40, and 60 

individuals per cage) at Pusong and Lhok Banie. Water quality variables—including temperature, salinity, pH, organic matter, and 

sediment characteristics—were measured throughout the culture period. Growth parameters (shell length, width, and weight) and 

environmental factors (sediment type, salinity, and plankton abundance) were monitored for six months. Data were analyzed using 

Specific Growth Rate (SGR), ANOVA, and Principal Component Analysis (PCA). Results showed that growth in length ranged from 

3.07-8.00 mm, width from 2.48-5.45 mm, and weight from 2.63-5.60 g. The highest growth was recorded at Pusong (P1, 20 

individuals/cage), while the lowest was at Lhok Banie (LB3, 60 individuals/cage). The SGR ranged from 0.18-0.30 g. PCA indicated 

that sediment composition dominated by clay and clayey loam, together with salinity of 24-28‰, had the strongest positive relationship 

with cockle growth. Overall, the findings demonstrate that T. granosa grows better in areas with higher salinity and organic-rich 

sediments, and that a stocking density of 20 individuals per cage yields the most favorable growth performance. These results provide 

baseline information for improving community-based blood cockle aquaculture and support the development of sustainable mangrove-

associated coastal farming systems in Aceh. 
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INTRODUCTION 

The blood cockle Tegillarca granosa (Linnaeus, 1758) 

is one of the most ecologically and economically important 

bivalves in Southeast Asia. This species inhabits intertidal 

and subtidal zones, living buried in muddy and sandy 

sediments where it functions as a filter feeder of plankton 

and other suspended organic matter (Roslan et al. 2022; 

Mawardi et al. 2024; Hasan et al. 2024a, 2024b; Khan et al. 

2025). Its ecological role includes contributing to nutrient 

cycling, sediment stability, and providing food for higher 

trophic levels (Yadav et al. 2019). Beyond its ecological 

significance, T. granosa is also highly valued as a seafood 

commodity, with a protein content of up to 12.41% (Cao et 

al. 2018; Permata et al. 2023; Hasan et al. 2024a). Its 

nutritional quality and wide consumer acceptance make it a 

staple in coastal communities and an important contributor 

to food security and livelihoods. 

At the global scale, production of blood cockle (T. 

granosa) is concentrated in Southeast Asia, particularly 

Indonesia and Malaysia, as major contributors to international 

supply (Saif et al. 2020; Pahri et al. 2023). In Indonesia, 

capture production reached approximately 20,000 tons/year 

in 2010, with regional data from Batu Bara showing continued 

contributions from both capture (598.54 tons/year) and 

aquaculture (199.52 tons/year) (Saffian et al. 2020; Mahary 

et al. 2025). In Malaysia, production declined sharply from 

78,024 tonnes in 2010 to around 16,866 tonnes in 2015-2016 

due to environmental degradation and overexploitation 

(Saif et al. 2020; Pahri et al. 2023). Economically, this 

commodity provides significant income, with capture 

fisheries generating about USD 14,805 annually and 

aquaculture yielding USD 5,840-10,961 (Mahary et al. 

2025). 

Growing consumer demand has led to uncontrolled 

harvesting across its natural range, including in Indonesia 

and Malaysia (Antu et al. 2023; Pahri et al. 2023; Hasan et 

al. 2024b). At the same time, mangrove ecosystems that 

serve as primary habitats for T. granosa are being degraded 

by coastal development, aquaculture expansion, and pollution 

(Richards et al. 2017; Morgan et al. 2024). The loss of 

mangrove vegetation not only reduces habitat availability 

but also alters sediment composition and water quality, 

both of which are critical for the survival and growth of 

blood cockles (El-Hacen et al. 2023). Consequently, natural 

populations have shown signs of decline, raising concerns 

about the long-term sustainability of wild harvests. 

Aquaculture has been proposed as a strategy to reduce 

harvesting pressure on wild populations while maintaining 

supply for local and export markets (Bogmans and van 

Soest 2022). Growth performance in shellfish culture is 

strongly influenced by stocking density, feed availability, 

and environmental conditions. For instance, lower stocking 

densities enhance growth in Perna viridis (Rusydi 2024), 
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while supplemental feeding improves the growth of T. 

granosa (Saif et al. 2020). These findings indicate that 

shellfish growth is context-dependent and shaped by both 

biotic and abiotic factors. 

Although information on the biology and ecology of 

blood cockle is available from other regions, empirical data 

on growth performance under natural mangrove conditions 

in Aceh remain limited. Aceh hosts extensive mangrove 

ecosystems (~8,000 ha) that provide favorable conditions 

for shellfish culture, including suitable sediments, tidal 

dynamics, and abundant natural food sources (Shore and 

Douben 2021; Safuridar et al. 2022; Mawardi et al. 2023). 

However, no comprehensive study has evaluated how 

environmental parameters in these ecosystems influence 

the growth of cage-cultured T. granosa, constraining the 

development of sustainable aquaculture practices. 

Addressing this gap is essential, as empirical growth 

data can inform optimal stocking density and site selection 

while minimizing ecological impacts, and support coastal 

management by balancing mangrove conservation with 

aquaculture development. Therefore, understanding the 

relationship between environmental parameters and the 

growth of T. granosa is critical for both conservation and 

fisheries management. 

The present study was conducted to analyze the growth 

performance of the cage-based culture of T. granosa in the 

mangrove ecosystem of Langsa City, Aceh Province, 

Indonesia. Specifically, this research aimed to (i) measure 

growth in terms of shell length, width, weight, and specific 

growth rate (SGR), (ii) examine the influence of 

environmental parameters on growth performance, and (iii) 

identify optimal cultivation conditions in natural mangrove 

habitats. By filling these knowledge gaps, the study 

provides essential scientific evidence to support sustainable 

aquaculture practices and contribute to the conservation of 

T. granosa populations in Aceh and beyond. 

MATERIALS AND METHODS 

Study area  

The study was conducted from 2024 to 2025 in the coastal 

area of Langsa City, Aceh Province, Indonesia. Langsa 

City contains one of the largest mangrove ecosystems in 

Southeast Asia, covering approximately 8,000 ha (Safuridar 

et al. 2022). Research was carried out at 2 locations 

characterized by differences in water salinity, sediment 

composition, and mangrove vegetation (Figure 1). This 

research was conducted with official permission from the 

Langsa City government and supported by the coastal 

community. Two local community members were routinely 

involved throughout the entire research process, from its 

initiation to completion. Location was situated in the Lhok 

Banie and Pusong coastal area. Detailed environmental 

parameters for both locations are presented in Table 1. 

 

 

 

Table 1. Locations and environmental characteristics of the study sites 

 

Location Coordinate Location characteristics 

Lhok Banie 

 

 

 

Pusong 

4°31'55.6"N 

97°59'38.0"E 

 

 

4°32'43.0"N 

98°03'56.8"E 

Lhok Banie is a mangrove area located far from the residential areas, dominated by 

Rhizophora stylosa and Sonneratia alba trees. The area is frequently inundated at high 

tide, and the sediment is predominantly muddy sand. 

The Pusong area is a mangrove area located far from residential areas, dominated by 

Rhizophora mangle and Rhizophora mucronata trees. This area is close to the shoreline 

and is frequently inundated at high tide, with sediments dominated by muddy clay. 

 

 

 

 
 

Figure 1. The research location of the coastal area of Langsa City, Aceh Province, Indonesia 

Lhok Banie 

Pusong 
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Figure 2. Research design for cage-based growth of T. granosa 

 

 

 

  
 

Figure 3. Representative specimens of T. granosa as experimental 

animal 

 

 

 

Research design 

The study was conducted at two locations with different 

salinity and sediment characteristics, namely the Lhok 

Banie mangrove area and the Pusong mangrove area within 

the Langsa City mangrove ecosystem, Aceh Province, 

Indonesia. These sites were selected based on previous 

reports indicating suitable environmental conditions and 

natural populations of T. granosa. The experimental design 

was developed following established methodologies in 

bivalve aquaculture research. A Randomized Block Design 

(RBD) was applied to minimize environmental variability 

between study sites (Gomez and Gomez 1984). Stocking 

density treatments were determined based on recognized 

density-dependent growth principles in blood cockle and 

other intertidal bivalve culture systems (Broom 1985; FAO 
2004). The enclosure system was developed following 

commonly applied grow-out methods in Southeast Asian 

cockle farming practices. Rectangular cages (2 × 2 m; 0.5 

m height) were constructed using iron posts fitted with 

PVC-coated iron wire with 1-inch mesh openings. The 

cages were stocked with varying numbers of T. granosa: in 

the Lhok Banie area, LB1: 20 individuals/cage, LB2: 40 

individuals/cage, and LB3: 60 individuals/cage; in the Pusong 

area, P1: 20 individuals/cage, P2: 40 individuals/cage, and 

P3: 60 individuals/cage. A detailed schematic of the 

experimental design is presented in Figure 2. 

Animal test 

The test animals used in this study were T. granosa, 

collected from fishermen’s catches in the mangrove 

ecosystem of Langsa City, Aceh Province, in healthy 

condition. T. granosa samples selected for this study ranged 

in length from 27 to 30 mm. Before being placed in the 

cages, the samples were acclimatized for three days. A 

representative image of the experimental animals, including 

their morphological characteristics and size range, is 

presented in Figure 3. 

Parameters measured 

To evaluate the growth of T. granosa across the two 

study sites, shell length, width, and weight were measured 

once a month over a six-month observation period. 

Environmental physicochemical parameters were measured 

simultaneously at both research locations, including water 

salinity, temperature, and pH. 
 

Data analysis  

To determine the growth rate of T. granosa, the Specific 

Growth Rate (SGR) was calculated based on the average 

initial and final weights. The SGR was analyzed using the 

following equation (Çelik et al. 2015): 

 

SGR = (ln[Wt] - ln[W1]) × 

Where: 

SGR : specific growth rate 

Wt : final weight 

W1  : initial weight 

t : rearing time 

To determine the differences in the growth of T. 

granosa cultivated in situ in the two study sites, analysis of 

variance (ANOVA) was performed. The relationships 

between various environmental parameters—including water 

salinity, pH, temperature, and sediment composition—and 

the growth of T. granosa were analyzed using the Principal 

Component Analysis (PCA) (Mawardi et al. 2024). 

RESULTS AND DISCUSSION 

Growth of Tegillarca granosa  

The growth of cage-based culture T. granosa in the two 

study sites within the mangrove coastal area of Langsa 

City, Aceh Province, showed variation across treatments. 

The highest shell length growth was recorded in the Pusong 

under treatment P1 (20 individuals/cage), while the lowest 

was observed in the Lhok Banie under treatment LB3 (60 

individuals/cage). ANOVA indicated that growth in P1 was 

significantly different from all other treatments across both 

study sites. In contrast, growth LB3 did not differ 

significantly from LB2 but was significantly different from 

all other treatments (Figure 4). 

In-situ growth of T. granosa in cage-based mangrove 

ecosystems in Langsa City varied significantly among 

treatments. The highest shell width growth was recorded in 

LB1 (20 individuals/cage), while the lowest was observed in 

LB3 (60 individuals/cage). ANOVA revealed no significant 
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difference between LB1 and P1, whereas LB3 differed 

significantly from all other treatments (Figure 5). 

The weight gain of T. granosa in both sites with varying 

environmental characteristics showed significant variation 

among treatments. ANOVA indicated no significant 

difference between treatments P1 and LB1, whereas 

significant differences were observed among all other 

treatments. The lowest weight gain of T. granosa was 

recorded in the Lhok Banie mangrove ecosystem under 

treatment LB3 (60 individuals per cage). Detailed results of 

T. granosa weight gains are presented in Figure 6. 

The length and width of T. granosa differed between 

study sites, with the highest growth observed in the Pusong 

mangrove ecosystem compared to the Lhok Banie mangrove 

ecosystem. Monthly growth data further showed that the 

highest growth occurred in December (the fifth month of 

observation, during the rainy season), while the lowest 

growth was recorded in August (the first month of 

observation, during the dry season) (Figure 7). 

The weight gain of T. granosa varied by study site, with 

the Pusong mangrove ecosystem showing the highest 

growth compared to the Lhok Banie mangrove ecosystem 

(Figure 8). 

 

 

 
 

Figure 4. Shell Length of T. granosa in all treatments 

 

 

 

 

 
 

Figure 5. Shell width of T. granosa in all treatments recorded at 

study sites 

 
 

 
 

Figure 6. Weight growth of T. granosa across all treatments 

 
 

Figure 7. Shell Length and shell width of T. granosa on study sites 

 
 

Figure 8. Weight gain of T. granosa based on study sites 
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Specific growth rate 

The specific growth rates of T. granosa in the Pusong 

mangrove area under treatment P1 (20 individuals per cage, 

lowest density) were the highest among all treatments 

across both study locations. In contrast, the lowest specific 

growth rate was observed in the Lhok Banie mangrove area 

under treatment LB3 (60 individuals per cage, the highest 

density). ANOVA revealed a significant difference between 

treatment P1 and all other treatments. However, treatment 

LB3 did not differ significantly from LB2 but showed 

significant differences compared to all other treatments 

across both locations (Figure 9).  

Water quality measurement 

Water quality measurements for each treatment unit are 

presented in Table 2. Salinity ranged from 24-30‰ in Lhok 

Banie and 26-32‰ in Pusong. Water temperature was 

relatively uniform (29-30°C), while pH values remained 

stable between 6.7 and 6.9 throughout the study period, 

indicating that environmental conditions were within the 

suitable range for T. granosa growth. 

Relationship between food sources and environmental 

parameters on the growth of T. granosa             

The results of the Principal Component Analysis (PCA) 

showed that the main food sources of T. granosa, namely 

plankton and crustaceans, had a strong relationship with its 

growth. Likewise, several environmental parameters, 

including water salinity, water temperature, and sediment 

composition dominated by clay and silt, were strongly 

associated with the growth of T. granosa at the Pusong site, 

particularly in Pusong 1. Water salinity ranging from 26 to 

32‰ also demonstrated a strong correlation with the growth 

of T. granosa at the Pusong location. In contrast, the 

mangrove ecosystem of Lhok Banie, which is characterized 

by a sediment composition dominated by sand, showed no 

strong relationship with the growth of T. granosa in the 

coastal area of Langsa City (Figure 10). 

Growth in shell weight 

The linear regression analysis of shell weight growth 

across the two study sites showed a very strong relationship 

between rearing time (months) and the increase in shell 

weight. The correlation coefficient (r) for all treatments 

ranged from 0.95 to 0.99, indicating that shell weight 

growth followed a consistent linear pattern throughout the 

observation period. At the Pusong site, the highest growth 

was recorded in the n = 20 treatment, with an r-value of 

0.9625, followed by n = 40 (0.7188) and n = 60 (0.5637). 

This indicates that higher stocking density in the cages 

tended to reduce individual growth rates. The intercept 

values ranged between 7.23 and 7.51, suggesting that the 

initial shell weight was relatively uniform at the beginning 

of the observation period. A similar trend was observed at 

the Lhok Banie site, where the highest growth was also 

obtained at n = 20 (0.8893), followed by n = 40 (0.5313) and 

n = 60 (0.4446). The high correlation values (r≥0.97) further 

confirm that growth at this site was strongly influenced by 

rearing duration, exhibiting a linear and stable growth 

trend. Overall, these results demonstrate that stocking 

density has a significant effect on monthly growth rate, 

with lower densities resulting in faster individual growth. 

The consistently high correlation values at both sites 

indicate that the growth of T. granosa is orderly and highly 

predictable over time (Figure 11; Table 3). 

 
 

Table 2. Water quality parameters measured at each experimental 

unit in the Lhok Banie and Pusong mangrove areas 

 

Location 

Water quality 

Salinity 

(‰) 

Water 

temperature (°C) 
pH 

Lhok Banie 1 24-30 29-30 6.8-6.9 

Lhok Banie 2 24-30 29-30 6.8-6.9 

Lhok Banie 3 24-30 29-30 6.8-6.9 

Pusong 1 26-32 29-31 6.7-6.8 

Pusong 2 26-32 29-31 6.7-6.8 

Pusong 3 26-32 29-31 6.7-6.8 

 

 

 
 

Figure 9. Specific growth rates of T. granosa across all treatments 

 

 

 
 
 

 

 

 

 

 

Figure 10. PCA of the relationship between several environmental 

parameters and the growth of T. granosa 
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Growth in shell length 

The linear regression analysis of shell length growth at 

both study sites showed a very strong relationship between 

rearing time (months) and the increase in individual shell 

length. The correlation coefficient (r) for all treatments 

ranged from 0.97 to 0.99, indicating that shell length 

growth was linear and highly consistent over time. At the 

Pusong site, the highest growth was recorded at a stocking 

density of n = 20, with a growth rate of 1.3857 mm/month, 

followed by n = 40 (1.0777 mm/month) and n = 60 (0.9863 

mm/month). This pattern suggests that higher stocking 

densities in cages tend to reduce individual shell length 

growth rates. The relatively uniform intercept values 

(approximately 27.7-27.9 mm) indicate that the initial size 

of the clams was fairly homogeneous at the start of the 

rearing period. At the Lhok Banie site, a similar growth 

pattern was observed. The highest growth was also found at 

n = 20 (1.0375 mm/month), followed by n = 40 (0.5241 

mm/month) and n = 60 (0.5345 mm/month). Although the 

growth rates were slightly lower than those at Pusong, the 

very high correlation values (r≥0.98) confirm that the 

growth pattern at both locations remained linear and stable 

(Figure 12; Table 4). 

Growth in shell width 

The linear regression analysis of shell width, based on 

varying observation sample sizes (n), at both study sites 

demonstrated a relatively consistent pattern with very high 

correlation values (r>0.97) across all data subsets. These 

correlation values indicate that the linear regression model 

applied has an excellent level of fit to the observed data. At 

the Pusong site, the slope (m) showed a decreasing trend 

with increasing sample size, from 0.9089 (n = 20) to 

0.7381 (n = 60). This trend suggests that as the sample size 

increases, the estimation becomes more stable and the gradient 

sensitivity between variables tends to decrease. The intercept 

(c) also showed a slight decline from 18.13 to 17.97, 

reinforcing the indication that the model progressively 

converges toward the true population mean with larger 

sample sizes. A similar pattern was observed at the Lhok 

Banie site, although with slightly different dynamics. The 

slope dropped sharply from 0.9446 (n = 20) to 0.4315 (n = 

60), which may be interpreted as the influence of sample 

heterogeneity on the linear relationship between parameters. 

This decrease may also be associated with environmental 

variations and differences in shell size at the site. The 

intercept ranged from 18.02 to 17.34, indicating relatively 

stable general shell width characteristics within the study 

site. Overall, the decreasing slope values with increasing 

sample size at both sites indicate that the relationship 

between variables becomes more moderate, yet remains 

highly consistent, as evidenced by correlation values 

approaching one. This confirms that the linear regression 

model used remains valid for describing the relationship of 

shell width parameters across different sample sizes, with a 

convergence trend toward values that more accurately 

represent the true population (Figure 13; Table 5). 

 

 

 
 

Figure 11. Linear regression of shell weight growth of T. granosa 

 

 

 

Table 3. Linear regression parameters for shell weight growth of 

T. granosa 

 

Dataset Slope (g) Intercept (c) Correlation (r) 

Pusong 1 (n=20) 0.962500 7.233.929 0.986221 

Pusong 2 (n=40) 0.718750 7.500.893 0.974928 

Pusong 3 (n=60) 0.563690 7.508.929 0.959222 

Lhok Banie 1 (n=20) 0.889286 7.567.857 0.990751 

Lhok Banie 2 (n=40) 0.531250 7.606.250 0.991942 

Lhok Banie 3 (n=60) 0.444643 6.777.976 0.972788 

 

 

 

 
 

Figure 12. Linear regression of shell length growth of T. granosa 

 

 

 

Table 4. Linear regression parameters for shell length growth of 

T. granosa 

 

Dataset Slope (mm) Intercept (c) Correlation (r) 

Pusong (n=20) 1.385.714 27.942.857 0.983322 

Pusong (n=40) 1.077.679 27.934.821 0.977354 

Pusong (n=60) 0.986310 27.762.500 0.978576 

Lhok Banie (n=20) 1.037.500 28.116.071 0.980591 

Lhok Banie (n=40) 0.524107 28.470.536 0.989782 

Lhok Banie (n=60) 0.534524 27.475.000 0.983949 
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Figure 13. Linear regression of shell width growth of T. granosa 

 

 

 

Table 5. Linear regression parameters for shell width growth of T. 

granosa 

 

Dataset 
Slope 

(mm) 
Intercept (c) Correlation (r) 

Pusong (n=20) 0.908929    18.130357      0.984897 

Pusong (n=40) 0.807143    18.039286      0.985168 

Pusong (n=60) 0.738095    17.969048      0.977359 

Lhok Banie (n=20) 0.944643    18.023214      0.982057 

Lhok Banie (n=40) 0.503571    18.100000      0.987682 

Lhok Banie (n=60) 0.431548    17.341071      0.985498 

 

Discussion 

The results of this study indicate that the growth of T. 

granosa in the coastal areas of Aceh Province is influenced 

by several factors, including favorable environmental 

conditions, the abundance of aquatic biota such as 

crustaceans and plankton as food sources, and the 

population density of T. granosa within the habitat 

(Mawardi et al. 2024). Potential environments, such as 

brackish waters with high salinity, sediment composition 

dominated by mud, and diverse mangrove vegetation, 

strongly support the growth and reproduction of this 

species in coastal ecosystems. Conversely, excessively high 

cockle population density in certain environments may 

negatively affect the growth of T. granosa, as it leads to 

increased competition for food through filter-feeding 

(Bahtiar et al. 2022). A higher number of mussels per cage 

resulted in less optimal growth, which was attributed to 

competition for food sources such as plankton, crustacean 

larvae, and various other aquatic microorganisms 

(Pradheeban et al. 2020; Doinsing et al. 2021; Mawardi et 

al. 2024). Competition also arises for habitat space within 

the sediment, as T. granosa inhabits the mangrove 

ecosystem by burrowing into the substrate (Ong et al. 2019; 

Lim et al. 2020; Kamal et al. 2022; Tuhumury et al. 2024). 

The growth of T. granosa in the coastal area of Langsa 

City was lower than that reported in a study conducted in 

Johor, Malaysia, where it reached 25.36±3.00 mm over a 

12-month observation period (Saif et al. 2020; Chua et al. 

2022; Siregar et al. 2023). The high growth of T. granosa 

reported from cultivation in Malaysia is attributed to the 

use of larger ponds (up to 0.25 ha) and the provision of 

regular commercial feed, where ponds specifically designed 

as habitats with stable physical and chemical conditions and 

abundant food availability provide optimal environments 

that promote the growth and development of shellfish 

(Ibrahim et al. 2021; Prasetyo et al. 2023; Rusydi et al. 

2024). 

Water quality parameters recorded during this study 

were within the ecological tolerance range of T. granosa, 

although salinity variation between locations may have 

influenced growth performance. Salinity ranged from 24-

30‰ in Lhok Banie and 26-32‰ in Pusong, while 

temperature (29-31°C) and pH (6.7-6.9) remained 

relatively stable throughout the study period. Previous 

studies reported that salinity and other physicochemical 

parameters significantly affect population dynamics and 

distribution of T. granosa in mangrove and coastal 

ecosystems (Bahtiar et al. 2022; Mawardi et al. 2024). 

These findings suggest that the salinity differences 

observed between sites likely contributed to the variation in 

growth responses, whereas temperature and pH were 

relatively uniform and less variable across treatments. 

The specific growth rate showed optimal growth in the 

Pusong mangrove ecosystem (P1), which was significantly 

higher than in all other treatments. Greater food availability 

and relatively more favorable environmental conditions 

make the Pusong area a more suitable habitat for T. 

granosa compared to the Lhok Banie mangrove ecosystem 

(Kamaruddin et al. 2020; Basri et al. 2021; Ali et al. 2022; 

Mawardi et al. 2024). ANOVA results indicated 

significantly higher growth of T. granosa in the Pusong 

mangrove ecosystem compared to Lhok Banie, likely due 

to smooth tidal water circulation that transports plankton 

and other aquatic organisms, providing essential food 

sources for T. granosa (Nguyen et al. 2021; De Winter et 

al. 2023). 

Teggilarca granosa is a brackish-water invertebrate that 

inhabits coastal areas associated with mangrove vegetation. 

It survives by burrowing into the sediment, which provides 

protection against predators and human exploitation 

(Bahtiar et al. 2022. The habitat of T. granosa is generally 

associated with mangrove ecosystems, where the substrate 

is predominantly composed of clay and clayey loam. This 

species exhibits a high tolerance to variations in water 

salinity, with several studies reporting salinity levels 

ranging from 17 to 32‰. Research conducted in the coastal 

mangrove ecosystem of Langsa City indicated that the 

optimal salinity range for T. granosa habitat is 24 to 28‰ 

(Islam et al. 2020; Rahman et al. 2021; Pham et al. 2022; 

Mawardi et al. 2024). 

In addition to suitable habitat conditions, the abundance 

of plankton, crustaceans, and other aquatic microorganisms 

in mangrove ecosystems serves as a crucial food source for 

the survival of T. granosa. The high diversity of crustaceans 

and plankton in these ecosystems, which function as 

habitats for shellfish, particularly T. granosa, significantly 

influences shellfish population abundance (Sari et al. 2021; 

Tan and Wong 2021; Bahtiar et al. 2022).  

This indicates that suitable environmental conditions, 

supported by the abundance of aquatic organisms as food 

sources, significantly affect the abundance and growth of T. 
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granosa (Chatterjee et al. 2020; Tran et al. 2020; Waliullah 

et al. 2023). Several studies conducted in Southeast Asia, 

where T. granosa is considered a potential habitat species, 

have reported that high salinity in brackish areas, supported 

by sediment dominated by mud and sand, provides 

favorable conditions for the growth of this bivalve (Effendi 

et al. 2025). Such information can serve as a reference for 

shellfish farming communities in selecting appropriate 

cultivation areas. In determining suitable sites, several 

environmental parameters with potential as habitat 

determinants for blood cockles are considered, namely 

sediment characteristics, water salinity, and the abundance 

of plankton and crustaceans, which provide essential food 

sources for shellfish. 

In conclusion, this study demonstrates that the growth 

of T. granosa in the coastal region of Aceh is strongly 

influenced by mangrove ecosystems and environmental 

conditions, particularly salinity, organic matter, and sediment 

composition. Average shell length increased by 3.07-8.00 

mm, shell width by 2.48-5.45 mm, and body weight by 

2.63-5.60 g. Among the stocking density treatments, 20 

individuals per cage yielded the highest growth, as 

reflected in greater shell dimensions, weight gain, and 

specific growth rate. Differences between the two study 

sites, Pusong and Lhok Banie, were primarily associated 

with water quality, plankton abundance, and sediment 

characteristics, as supported by regression and PCA analyses. 

These findings provide essential baseline information for 

optimizing blood cockle aquaculture practices and 

highlight the potential for community-based aquaculture in 

mangrove-associated environments. However, the study 

was limited to two mangrove areas and lacked detailed 

measurements of natural food availability and sediment 

properties. Future research should include multi-season 

monitoring, expanded site coverage, quantitative evaluation 

of food resources, and more detailed sediment analyses, 

along with experiments on stocking density and cage 

design to support sustainable community-based blood 

cockle aquaculture in coastal mangrove systems. 
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