
 Animal Reports, 2026, 2 (2): 160-185 

https://doi.org/10.64636/ar.51     

  

Animal Reports 

This content is available at Royal Academic Press LLC 

(https://royalacademicpress.com/index.php/arj) 

 

Animal Reports | eISSN: 3068-5044 | pISSN: 3071-4141 | a peer-reviewed, open-access journal. 
Copyright:  ©  2026 The Author(s). Published by Royal Academic Press LLC. Open Access under the Creative Commons Attribution 4.0 

International (CC BY 4.0) License. (https://creativecommons.org/licenses/by/4.0/). 

Type: Review article 

Crab aquaculture in Asia: Current status, challenges, and future prospects  

Israt Jahan Tumpa 1,†, Tutul Kumar Saha 1,†, Md Hashibur Rahman 2,3, Sungchul C. Bai 4,5, Taesun 

Min 6, Mohammad Moniruzzaman 6,* and Zakir Hossain 1,*   

1. Department of Fisheries Biology and Genetics, Faculty of Fisheries, Bangladesh 

Agricultural University, Mymensingh 2202, Bangladesh 
2. Major of Aquaculture and Applied Life Sciences, Division of Fisheries Life Sciences, 

Pukyong National University, Busan 48513, Republic of Korea 
3. Interdisciplinary Program of Marine and Fisheries Sciences and Convergent Technology, 

Pukyong National University, Busan 48513, Republic of Korea 
4. Feeds and Foods Nutrition Research Center, Pukyong National University, Busan 48513, 

Republic of Korea 
5. FAO World Fisheries University Pilot Program, Busan 48513, Republic of Korea 
6. Department of Animal Biotechnology, Jeju International Animal Research Center (JIA), 

Sustainable Agriculture Research Institute (SARI), Jeju National University, Jeju 63243, 

Republic of Korea 

*  Corresponding authors: Mohammad Moniruzzaman: monir1983@jejunu.ac.kr; Zakir 

Hossain: zakir.fbg@bau.edu.bd  

† These authors have contributed equally to this work. 

 
Abstract 

Shellfish aquaculture is an important component of global aquaculture, 

particularly because of the high economic value of many crustacean species. 

Among these crustaceans, mud crabs (Scylla spp.) are important high-value 

aquaculture species in tropical and subtropical Asia. Global farmed mud 

crab production increased from 150,751 tonnes in 2010 to 296,848 tonnes 

in 2021, with China contributing approximately 51% of global production, 

followed by Vietnam and the Philippines. Four species, S. serrata, S. 

paramamosain, S. olivacea and S. tranquebarica, are commercially 

important, although their distribution and importance in aquaculture vary 

among Asian countries. Mud crabs are mainly produced through pond, pen 

and cage grow-out, short-cycle fattening and soft-shell farming, while 

mangrove-integrated and other integrated farming systems are also 

practised. Despite the growth of the industry, production in several Asian 

countries remains dependent on wild-collected juveniles and fresh feeds. 

Disease occurrence, environmental impacts and market-related constraints 

further affect production and long-term sustainability. Recent advances in 

hatchery production, formulated feeds, health management and integrated 

farming offer opportunities to improve production efficiency and 

sustainability. Future development should prioritise reliable hatchery seed 

production, reduced dependence on wild resources, improved feed and 

farm management, effective biosecurity and protection of mangrove and 

other coastal habitats. Therefore, this review provides an updated synthesis 

of the current status and geographical distribution of mud crab farming in 

Asia, with particular emphasis on cultured species, culture and fattening 

systems, technological advances, environmental and socio-economic 

aspects, major production constraints and future priorities for sustainable 

industry development. 
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1 Introduction 

Aquaculture has become an increasingly important source of aquatic food and has an 

important role in food security, nutrition, employment and economic development worldwide 

(Naylor et al., 2021; FAO, 2022). Asia is the centre of global aquaculture production, 

supported by its extensive freshwater, brackish-water and marine resources, favourable 

climatic conditions and long history of aquatic food production (Funge-Smith & Briggs, 2018; 

FAO, 2022). Within the aquaculture sector, crustaceans are among the most valuable groups 

because of their strong market demand and relatively high economic value (FAO, 2022). 

Among commercially important crustaceans, crabs have gained increasing attention as high-

value seafood and as an important source of income for coastal communities (Shelley & 

Lovatelli, 2011; Petersen et al., 2013; Apine et al., 2023). 

Mud crabs of the genus Scylla are among the most important crab species used for 

aquaculture in tropical and subtropical coastal regions (Shelley & Lovatelli, 2011; Waiho et 

al., 2018; Liew et al., 2024). Taxonomically, they belong to the family Portunidae, and four 

species are currently recognised within the genus: Scylla serrata, S. paramamosain, S. 

olivacea and S. tranquebarica (Keenan et al., 1998). All four recognised Scylla species are of 

commercial importance, though the importance of each species varies among countries and 

regions (Shelley & Lovatelli, 2011; Waiho et al., 2018). S. serrata is widely distributed 

across the Indo-West Pacific region, and has been extensively studied for aquaculture, while 

S. paramamosain is of special importance in Vietnam and in parts of China and Southeast 

Asia (Macintosh et al., 2002; Nghia et al., 2007; Waiho et al., 2018). S. olivacea plays a 

significant role in crab fisheries and farming in Bangladesh and other South and Southeast 

Asian countries while S. tranquebarica has a limited role in commercial farming (Shelley & 

Lovatelli, 2011; Asaduzzaman et al., 2021; Lovatelli et al., 2025). A number of biological 

traits make mud crabs good candidates for aquaculture: fast growth rate, large size, and 

tolerance of a broad range of salinities and adaptability to a wide variety of culture conditions 

(Ruscoe et al., 2004; Shelley & Lovatelli, 2011). They are also highly valued in live seafood 

markets, where large crabs, mature females and crabs with high meat or gonad content can 

receive premium prices (Petersen et al., 2013; Apine et al., 2023). In addition to their 

economic value, mud crabs are nutritionally important seafood. Mud crab meat is a good 

source of protein and essential minerals, while containing relatively low levels of fat 

(Sarower et al., 2013; Islam et al., 2022). In S. serrata from Bangladesh, Islam et al. (2022) 

reported protein contents of 13.65% and 17.07% in fattened males and females, respectively, 

compared with 13.34% and 16.82% in wild males and females. The same study showed that 

mud crab meat was an important source of minerals, particularly calcium and iron; the 

highest concentrations were recorded in fattened males at 1199.71 mg/100 g calcium and 

14.21 mg/100 g iron (Islam et al., 2022). Mud crabs also contain nutritionally important long-

chain polyunsaturated fatty acids. Chen et al. (1991) reported that the fatty acid profile of S. 

serrata included approximately 11% eicosapentaenoic acid (EPA) and 5.2-6.6% 

docosahexaenoic acid (DHA). 

Mud crabs are closely associated with tropical and subtropical coastal ecosystems. They 

commonly inhabit mangrove forests, estuaries, tidal creeks, mudflats and other sheltered 

brackish-water environments (Walton et al., 2006; Le Vay et al., 2007; Shelley & Lovatelli, 

https://royalacademicpress.com/index.php/arj/index
https://doi.org/10.64636/ar.51


162  Tumpa et al. | Animal Reports, 2026, 2 (2): 160-185 

 https://doi.org/10.64636/ar.51   

 

2011). Mangrove-mudflat boundaries are particularly important nursery habitats for juvenile 

crabs, highlighting the close ecological relationship between mud crab populations and 

coastal mangrove ecosystems (Walton et al., 2006). Their broad tolerance to salinity and 

other environmental conditions also allows them to occupy a range of estuarine and coastal 

habitats (Ruscoe et al., 2004). These biological and environmental characteristics have 

contributed to the development of mud crab aquaculture across Asia. Farming is particularly 

concentrated in Southeast and South Asian countries including Vietnam, the Philippines, 

Indonesia, Malaysia, Thailand, China, India and Bangladesh (Shelley & Lovatelli, 2011; 

Waiho et al., 2018; Lovatelli et al., 2025). Traditionally, mud crab farming in Asia developed 

as a capture-based activity. Wild juveniles and sub-adult crabs were collected from 

mangroves, tidal creeks and estuarine environments and stocked in ponds, pens or other 

enclosures for grow-out or short-term fattening (Shelley, 2008; Shelley & Lovatelli, 2011). 

However, intensive collection of juveniles and reproductive individuals may increase 

pressure on natural crab populations and their associated ecosystems (Le Vay et al., 2007; 

Shelley, 2008; Apine et al., 2023). The need for a more reliable seed supply has therefore 

encouraged considerable development in mud crab hatchery and nursery technologies. 

Research has improved broodstock management, spawning, larval feeding, live-feed 

production, water-quality control and nursery management, allowing hatchery-produced 

juveniles to become an increasingly realistic alternative to wild seed (Quinitio et al., 2001; 

Nghia et al., 2007; Waiho et al., 2018; Syafaat et al., 2021). At the same time, traditional 

pond and pen farming has expanded to include more specialised production approaches, such 

as short-term fattening, soft-shell crab production and controlled nursery systems (Khatun et 

al., 2009; Sujan et al., 2021; Haque et al., 2025). Recent developments in formulated feeds, 

health management, molecular diagnostics, broodstock development and controlled culture 

systems indicate that mud crab aquaculture is gradually moving from a largely capture-

dependent activity towards a more managed and technology-supported industry (Shyne 

Anand et al., 2015; Lovatelli et al., 2025; Murak et al., 2026). However, this transition is not 

yet complete. Reliable hatchery seed supply, larval and nursery survival, cannibalism, 

sustainable feed, disease management, environmental impacts, climate-related risks and 

access to appropriate technologies remain important limitations to further development 

(Mann et al., 2007; Waiho et al., 2018; Apine et al., 2023; Lovatelli et al., 2025; Murak et al., 

2026). There is a special significance for these challenges in Asia as the crab production 

systems vary and include small-scale, mangrove-associated, capture-based to more and more 

intensive and specialised crab production systems. Increasing production will be required but 

new developments in the industry will need to involve greater seed security, farming 

efficiency, environmental sustainability, and economic viability. There have been several 

previous reviews that discuss specific aspects of the production of mud crabs, such as 

hatchery and nursery production, constraints and sustainability (Waiho et al., 2018; Syafaat et 

al., 2021; Apine et al., 2023; Lovatelli et al., 2025; Murak et al., 2026). However, 

information available tends to be specific to certain production phases, technologies or 

regions. Hence, it is timely to have an updated and integrated review of the development, 

status and future of crab production in Asia. This review will give a detailed account of the 

state of crab culture in Asia, especially on mud crabs (Scylla spp). It deals with the historical 

and geographical evolution of the industry, the major culture practices, environmental and 

socio-economic effects, challenges and technological advances. 

2 Historical Background of Crab Farming in Asia 

Crab farming in Asia has evolved considerably from traditional capture-based practices 

into increasingly controlled and technologically advanced aquaculture systems (Apine et al., 
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2023; Lovatelli et al., 2025; Murak et al., 2026). Historically, the industry developed as an 

extension of artisanal fisheries, in which wild-collected juveniles and underweight or lean 

crabs were reared in ponds, pens, or cages until they reached marketable size or condition (Le 

Vay et al., 2007; Marichamy & Rajapackiam, 2001; Khatun et al., 2009). These practices 

were concentrated mainly in mangrove-associated coastal communities, where mud crabs 

(Scylla spp.) provided an important source of food, income, and livelihood support (Haque et 

al., 2025; Apine et al., 2023; Jahan & Islam, 2016).   

As natural crab stocks began to decline due to overfishing and habitat degradation, there 

was a pressing need to develop more sustainable methods of production (Le Vay et al., 2007; 

Apine et al., 2023; Lovatelli et al., 2025; Murak et al., 2026). This led to the gradual shift 

from extensive and capture-based farming towards more controlled and intensive aquaculture 

systems (Waiho et al., 2018; Lovatelli et al., 2025). The ability to produce crab seeds in 

hatcheries reduced the reliance on wild populations and provided a more consistent and 

reliable source of juveniles for farming (Shyne Anand et al., 2015; Quinitio et al., 2001; 

Waiho et al., 2018; Lovatelli et al., 2025; Murak et al., 2026). In the Philippines, hatchery 

and nursery technologies for Scylla spp. were systematically developed from the late 1990s. 

Commercial soft-shell crab production began in this country in 2008, and subsequent 

domestication research successfully produced three successive generations of disease-free S. 

serrata (Quinitio et al., 2001; Waiho et al., 2018; Lovatelli et al., 2025). These developments 

helped the Philippines become the world’s largest reported mud crab producer in 2012 

(Lovatelli et al., 2025). Mud crab breeding and culture in Vietnam were also initiated during 

the late 1990s, while early 2000s made hatchery-produced crablets increasingly available 

(Nghia et al., 2007; Le Vay et al., 2007; Petersen et al., 2013; Lovatelli et al., 2025). By 2004, 

approximately 12,000 ha were used for mud crab production in Vietnam, producing around 

10,000 tonnes (Petersen et al., 2013). The Mekong Delta presently has approximately 600 

mostly seasonal hatcheries with an estimated annual production capacity of up to 1.5 billion 

crablets representing one of the most successful hatchery developments in Asian mud crab 

aquaculture (Lovatelli et al., 2025). In Bangladesh, enclosed pond grow-out began in the 

early 1990s followed by the introduction of bamboo cages, pens, and pots during the early 

2000s (Islam et al., 2005; Khatun et al., 2009; Lovatelli et al., 2025). By 2023, approximately 

400 soft-shell crab farms occupying an estimated 170-190 ha were operating in the 

southwestern coastal region of Bangladesh (Lovatelli et al., 2025). 

3 Geographical Distribution of Crab Farming in Asia 

Crab farming in Asia is predominantly concentrated in the coastal regions of Southeast 

Asia, where mangrove forests, estuaries, tidal flats, lagoons, and brackish-water ponds 

provide suitable habitats for Scylla spp. (Apine et al., 2023; Walton et al., 2006; Petersen et 

al., 2013; Lovatelli et al., 2025). The principal producing countries are China, Vietnam, the 

Philippines, Indonesia, Bangladesh, India, Thailand, and Myanmar, while smaller quantities 

are produced in Malaysia, Cambodia, Singapore, Sri Lanka, and several Pacific and Indian 

Ocean countries (Lovatelli et al., 2025). The geographical distribution of mud crab farming 

also reflects the natural distribution of the four commercially important Scylla species. S. 

paramamosain dominates aquaculture production in China and Vietnam, whereas S. serrata 

is the principal cultured species in the Philippines and India. S. olivacea predominates in 

Bangladesh, Thailand, and Myanmar, while all four species- S. serrata, S. paramamosain, S. 

olivacea, and S. tranquebarica contribute to Indonesian production (Petersen et al., 2013; 

Lovatelli et al., 2025). 
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Global aquaculture production of mud crabs reached 296,848 tonnes in 2021, compared 

with 150,751 tonnes in 2010, representing an increase of approximately 97% over 11 years 

(Lovatelli et al., 2025). China was the largest producer contributing 152,065 tonnes or 

approximately 51% of the global total (Lovatelli et al., 2025). China’s mud crab aquaculture 

is concentrated along its southern and southeastern coastline, where S. paramamosain is 

farmed predominantly in brackish-water environments (Lovatelli et al., 2025). The major 

producing provinces are Guangdong, Fujian, Zhejiang, Guangxi, and Hainan. Guangdong 

was the largest provincial producer contributing 64,330 tonnes in 2023 followed by Fujian 

with 39,662 tonnes and Zhejiang with 27,601 tonnes. Guangxi and Hainan each produced 

slightly more than 10,000 tonnes (Lovatelli et al., 2025).  

Vietnam was the second-largest producer of farmed crabs in Southeast Asia in 2021, 

with a production volume of 81,144 tonnes (Lovatelli et al., 2025). In Vietnam, crab farming 

concentrated in its central coastal provinces and the Mekong Delta (Macintosh et al., 2002; 

Le Vay et al., 2007; Petersen et al., 2013; Ngoc et al., 2024). Important farming areas include 

Quang Ninh, Hai Phong, Thanh Hoa, Ninh Binh, Nghe An, Thua Thien–Hue, Ba Ria-Vung 

Tau, Can Gio, and the Mekong Delta provinces of Cà Mau, Kiên Giang, Bạc Liêu, Trà Vinh, 

Bến Tre, and Sóc Trăng (Petersen et al., 2013; Ngoc et al., 2024; Lovatelli et al., 2025). 

Vietnam’s national aquaculture production increased from 12,500 tonnes in 2010 to 81,144 

tonnes in 2021, representing an increase of approximately 550% (Lovatelli et al., 2025). This 

rapid expansion was supported by the widespread availability of hatchery-produced S. 

paramamosain crablets and the development of integrated shrimp-crab, crab-mangrove, and 

crab-rice farming systems (Petersen et al., 2013; Lovatelli et al., 2025). 

In the Philippines, mud crabs are farmed across numerous coastal regions, with S. 

serrata being the preferred species for grow-out culture (Quinitio et al., 2001; Waiho et al., 

2018; Lovatelli et al., 2025). National aquaculture production increased from 14,438 tonnes 

in 2010 to 23,113 tonnes in 2021 (Lovatelli et al., 2025). In 2021, Northern Mindanao was 

the largest producing region contributing 7,889 tonnes followed by Central Luzon with 5,419 

tonnes, Calabarzon with 5,172 tonnes, and Western Visayas with 1,986 tonnes (Lovatelli et 

al., 2025). Seedstocks used in the principal farming regions are predominantly S. serrata, 

while S. olivacea and S. tranquebarica are also cultured in some areas (Quinitio et al., 2001; 

Quinitio, 2017; Lovatelli et al., 2025).  

Indonesia produced 12,823 tonnes of farmed mud crabs in 2021, making it the fourth-

largest producer reported in the FAO dataset (Lovatelli et al., 2025). Unlike China, Vietnam, 

and Bangladesh, Indonesia’s industry includes all four commercially important Scylla species 

(Macintosh et al., 2002; Petersen et al., 2013; Ngoc et al., 2024). Farming is widely 

distributed across mangrove-associated coastal areas of Sumatra, Java, Kalimantan, Sulawesi, 

Maluku, Papua, and the Bali–Nusa Tenggara region (Petersen et al., 2013; Ngoc et al., 2024; 

Lovatelli et al., 2025).  

In Bangladesh, mud crab farming is concentrated in the southwestern coastal districts 

adjoining the Sundarbans, particularly Satkhira, Khulna, and Bagerhat with more limited 

production in the southeastern coastal region around Cox’s Bazar (Islam et al., 2005; Khatun 

et al., 2009; Jahan & Islam, 2016; Haque et al., 2025; Lovatelli et al., 2025). S. olivacea is 

the dominant species, while S. serrata is cultured in smaller quantities (Lovatelli et al., 2025). 

Mud crab production increased from 12,562 tonnes in 2020 to 13,397 tonnes in 2022 

(Lovatelli et al., 2025). In this country, crab farming is practiced mainly in traditional shrimp 

ghers, grow-out ponds, bamboo pens, and individual-box systems used for soft-shell 

production (Islam et al., 2005; Khatun et al., 2009; Haque et al., 2025; Lovatelli et al., 2025). 
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India’s mud crab industry is distributed along both the eastern and western coasts with S. 

serrata as the principal cultured species and S. olivacea also contributing to the production 

(Marichamy & Rajapackiam, 2001; Lovatelli et al., 2025). Major farming and fattening areas 

include the Sundarbans of West Bengal, Chilika Lake in Odisha, the Godavari estuary and 

coastal districts of Andhra Pradesh, Pulicat Lake and other backwaters of Tamil Nadu, the 

Vembanad Lake region of Kerala, and mangrove areas of Karnataka, Goa, Maharashtra, 

Gujarat, and the Andaman and Nicobar Islands (Marichamy & Rajapackiam, 2001; Lovatelli 

et al., 2025). India produced an estimated 8,400 tonnes of farmed mud crabs in 2021 

(Lovatelli et al., 2025). Andhra Pradesh is the major production and fattening state as 

compared to its other coastal states, especially in the Krishna, Guntur, West Godavari, and 

East Godavari districts (Lovatelli et al., 2025). 

Thailand and Myanmar are relatively small producers but are significant suppliers of S. 

olivacea, especially for the regional soft-shell and live-crab markets (Lovatelli et al., 2025). 

The total production in Thailand was 3,479 tonnes in 2021, of which over 2,700 tonnes came 

from the two southernmost coastal production zones (Lovatelli et al., 2025). In Myanmar, 

3,096 tonnes were produced in the same year and the majority of the fisheries were located in 

coastal and deltaic regions (Lovatelli et al., 2025). In 2021, commercial production was low 

for each of Malaysia, Cambodia, Singapore and Sri Lanka, with less than 300 tonnes of 

production each year in these countries, making commercial production very concentrated 

among the eight main Asian commercial producers (Lovatelli et al., 2025). The main species 

of Scylla cultured and their major cultivation areas as well as the reported production of mud 

crabs in the leading producing countries in Asia in 2021 are summarized in Table 1. 

Table 1. Country-wise distribution of mud crab aquaculture in Asia, showing the principal 

cultured Scylla species, major farming regions and reported production in 2021. 

Country Principal cultured 

species 

Major farming regions Reported 

production 

in 2021 

(tonnes) 

References 

China Predominantly Scylla 

paramamosain  

Guangdong, Fujian, 

Zhejiang, Guangxi and 

Hainan provinces  

152,065  Lovatelli et al. 

(2025) 

Vietnam Predominantly S. 

paramamosain  

The Mekong Delta, 

particularly Ca Mau, 

Kien Giang, Bac Lieu, 

Tra Vinh, Ben Tre and 

Soc Trang  

81,144  Macintosh et al. 

(2002); Petersen et 

al. (2013); Ngoc et 

al. (2024); Lovatelli 

et al. (2025) 

Philippines S. serrata is preferred 

for farming; S. 

olivacea and S. 

tranquebarica are also 

present  

Northern Mindanao, 

Central Luzon and 

Western Visayas  

23,113  Quinitio et al. 

(2001); Quinitio 

(2017); Lovatelli et 

al. (2025) 

Indonesia All four recognized 

species: S. serrata, S. 

olivacea, S. 

tranquebarica and S. 

paramamosain  

Coastal and mangrove 

areas of Sumatra, Java, 

Kalimantan, Sulawesi, 

Maluku, Papua and 

Bali-Nusa Tenggara  

12,823  Shelley (2008); 

Lovatelli et al. 

(2025) 
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Bangladesh S. olivacea is the 

predominant species, 

while S. serrata is 

also present  

Southwestern coastal 

region, particularly 

Satkhira and the 

adjoining Sundarbans 

region  

12,337  Haque et al. (2025); 

Asaduzzaman et al. 

(2021); Lovatelli et 

al. (2025)  

India S. serrata and S. 

olivacea occur in 

Indian coastal waters; 

S. serrata is generally 

preferred for culture  

Andhra Pradesh, West 

Bengal, Odisha, Tamil 

Nadu, Kerala and the 

Andaman and Nicobar 

Islands  

8,400  Mandal et al. (2014); 

Lovatelli et al. 

(2025) 

Thailand Predominantly S. 

olivacea  

Southern coastal and 

mangrove areas  

3,479  Lovatelli et al. 

(2025) 

Myanmar Predominantly S. 

olivacea  

Coastal and deltaic 

regions  

3,096  Lovatelli et al. 

(2025) 
Production figures are for 2021 and were obtained from FAO (Lovatelli et al., 2025). Species and farming-

region information was compiled from the references cited within the respective table cells. 

4 Cultivation Techniques in Crab Farming 

4.1 Wild seed collection and supply 

Wild seed collection remains the principal source of crablets in many Asian countries, 

particularly Bangladesh, Indonesia, India and parts of Vietnam and the Philippines (Islam et 

al., 2005; FAO, 2024). Juvenile crabs are generally collected from mangrove creeks, 

estuaries, mudflats and shallow coastal waters where settlement of megalopae and early 

juvenile stages naturally occurs (Walton et al., 2006; Le Vay et al., 2007). Collection 

methods vary among regions but commonly include hand collection during low tide, scoop 

nets, lift nets, push nets, small seine nets, bamboo traps and traditional crab traps operated by 

artisanal fishers (Marichamy & Rajapackiam, 2001; FAO, 2024). In several coastal areas, 

collectors also target recently moulted juveniles and small crablets because of their high 

demand among nursery operators and grow-out farmers (Le Vay et al., 2007; Murak et al., 

2026). Following collection, juvenile crabs are either sold directly through local seed traders 

or transported to nursery facilities before being stocked into grow-out ponds. Seed grading 

according to size, species and physical condition is commonly practiced to reduce 

cannibalism during transport and nursery rearing (FAO, 2024). Farmers generally prefer 

active and undamaged crablets with intact appendages, uniform size and good feeding 

response (Liew et al., 2024; FAO, 2024). Nursery systems may consist of concrete tanks, 

fiberglass tanks, hapa nets, earthen ponds or small enclosures equipped with artificial shelters 

constructed from plastic mesh, bamboo, PVC pipes or netting materials. These shelters 

substantially reduce aggressive interactions during moulting and increase juvenile survival by 

providing refuges for recently moulted crabs (Mann et al., 2007; Mirera & Moksnes, 2015; 

Syafaat et al., 2021). Prior to stocking into grow-out ponds, juveniles are gradually 

acclimated to the temperature and salinity of the production environment to minimise 

physiological stress. Pond preparation commonly includes drying, liming, repair of pond 

embankments, removal of predatory organisms and installation of perimeter fencing or net 

barriers to prevent crab escape (Marichamy & Rajapackiam, 2001; FAO, 2024). Although 

capture-based seed supply has enabled the rapid expansion of mud crab farming throughout 

Asia, increasing dependence on wild juveniles has raised significant concerns regarding 

overharvesting, destruction of nursery habitats, seasonal shortages of seed and declining 

recruitment of natural populations (Le Vay et al., 2007; Apine et al., 2023; FAO, 2024; 
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Murak et al., 2026). Furthermore, wild seed often exhibits considerable variation in size, 

species composition and health status which makes farm management more challenging. 

These limitations have accelerated research and commercial investment in hatchery-based 

seed production which aims to provide a reliable, disease-free and genetically improved 

source of juveniles. The development of hatchery technology and modern seed production 

systems is discussed in the following section. 

4.2 Hatchery Production and Broodstock Management 

Hatchery production provides a reliable and sustainable alternative to capture-based seed 

collection by ensuring a continuous supply of healthy juveniles and also reducing harvesting 

pressure on natural populations (Quinitio et al., 2001; Nghia et al., 2007; Waiho et al., 2018; 

FAO, 2024; Murak et al., 2026). Therefore, commercial hatcheries have become increasingly 

important in several major crab producing countries, particularly the Philippines, Vietnam 

and China (FAO, 2024). Modern mud crab hatcheries are generally designed as integrated 

production facilities comprising separate units for broodstock conditioning, spawning, larval 

rearing, live-feed production, nursery culture, water treatment and quarantine (Shelley & 

Lovatelli, 2011; Waiho et al., 2018; FAO, 2024). Successful seed production begins with the 

selection of healthy broodstock. Broodstocks are generally obtained either from wild-caught 

mature crabs or from pond-reared adults (Shyne Anand et al., 2015; FAO, 2024). Preference 

is typically given to large and sexually mature individuals possessing intact appendages, 

normal behavioural activity, good body condition and no visible signs of injury or disease 

(Shyne Anand et al., 2015; Waiho et al., 2018).  

Increasing attention has also been directed towards the domestication of captive 

broodstock to reduce dependence on wild reproductive females and improve the consistency 

of hatchery seed production (FAO, 2024; Murak et al., 2026). Broodstock conditioning 

involves maintaining crabs under carefully controlled environmental conditions that promote 

gonadal maturation and successful spawning. Water quality management is particularly 

important with stable salinity, temperature, dissolved oxygen and photoperiod throughout the 

maturation period (Hamasaki, 2003; Waiho et al., 2018; FAO, 2024). Broodstock are 

commonly fed high-quality fresh marine feeds including squid, mussels, fish and crustaceans 

in addition to formulated diets to improve reproductive performance, egg quality and larval 

viability (Shyne Anand et al., 2015; FAO, 2024). Routine health monitoring, quarantine of 

newly introduced broodstock and strict biosecurity measures are increasingly adopted to 

minimise disease transmission and maximise hatchery productivity (Dadar et al., 2017; Liew 

et al., 2024; Murak et al., 2026). Mature females are capable of producing several hundred 

thousand to several million eggs per spawning event depending on species, body size and 

physiological condition (Hamasaki, 2003; Waiho et al., 2018). Following spawning and 

fertilization, eggs remain attached to the abdominal pleopods until hatching. After hatching, 

free-swimming zoea larvae are released into the water column. Larval development typically 

progresses through five zoeal stages before metamorphosing into the megalopa stage and 

finally developing into juvenile crablets suitable for nursery culture (Quinitio et al., 2001; 

Nghia et al., 2007; Waiho et al., 2018). The generalised life cycle of mud crabs, 

encompassing reproductive, planktonic larval and benthic growth phases, is illustrated in Fig. 

1. 
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 Fig. 1. Generalized life cycle of mud crabs (Scylla spp.), showing the reproductive phase 

from mating and egg incubation by an ovigerous female to hatching; the planktonic 

larval phase comprising five zoeal stages and the megalopa stage; and the benthic 

growth phase comprising settlement, first crablet, juvenile, subadult and sexually 

mature adult stages. Early zoeal stages are generally fed rotifers, followed by Artemia 

nauplii during the later zoeal and megalopa stages under hatchery conditions. The 

duration and survival of individual developmental stages vary according to species, 

nutrition and environmental conditions. 

Newly hatched zoeae are generally fed enriched rotifers (Brachionus spp.) during the 

initial stages, followed by Artemia nauplii and progressively larger live feeds as development 

advances towards the megalopa stage (Quinitio et al., 2001; Nghia et al., 2007; Waiho et al., 

2018). Recent improvements in live-feed enrichment, probiotic application, microbial 

management and formulated microdiets have contributed to enhanced larval performance 

(Liew et al., 2024; FAO, 2024; Murak et al., 2026). Following metamorphosis, megalopae 

are transferred to nursery systems where they develop into robust juvenile crablets before 

distribution to commercial farms. Nursery management emphasises size grading, provision of 

artificial shelters, optimisation of stocking density and careful feeding management to 

minimise cannibalism (Mann et al., 2007; Mirera & Moksnes, 2015; Syafaat et al., 2021). 

The production of uniform, healthy and disease-free crablets improves grow-out performance 

and contributes to greater production consistency across farming systems (FAO, 2024). 

4.3 Grow-out Production Systems and Farm Management 

Following nursery rearing, juvenile mud crabs are transferred to grow-out systems where 

they are cultured until reaching marketable size. Across Asia, mud crab farming employs a 

wide range of production systems, ranging from traditional extensive culture in mangrove-

associated ponds to highly managed semi-intensive and intensive production systems (Le 

Vay et al., 2007; FAO, 2024; Murak et al., 2026). Prior to stocking, ponds are carefully 

prepared to optimise environmental conditions and minimise production losses. Standard 

pond preparation includes draining and drying pond bottoms, repairing embankments, 

removing predatory fish and undesirable organisms, liming to improve soil quality and pH, 

and installing perimeter fencing or net barriers to prevent crab escape (Marichamy & 
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Rajapackiam, 2001; FAO, 2024). Juvenile crabs are gradually acclimated to pond water 

before stocking and stocking density is adjusted according to pond size and culture intensity 

(Marichamy & Rajapackiam, 2001). The provision of shelters using bamboo, PVC pipes, 

plastic mesh or other materials is a common management practice that reduces aggressive 

interactions and cannibalism during moulting (Mann et al., 2007; Mirera & Moksnes, 2015). 

Farmers routinely monitor key environmental parameters, including temperature, salinity, 

dissolved oxygen, pH and nitrogenous waste (FAO, 2024; Liew et al., 2024). Fresh trash fish, 

molluscs, crustaceans and formulated feeds are commonly used depending on local 

availability and production intensity (Liew et al., 2024; Murak et al., 2026). Regular 

observation of feeding behaviour, moulting success and crab health enables farmers to detect 

potential problems at an early stage and implement timely management interventions. 

Harvesting is generally undertaken once crabs attain the desired market size or after 

completion of the fattening period. Depending on the production system, harvesting may 

involve partial harvesting of market-sized individuals or complete pond harvesting using 

traps, lift nets or manual collection after pond drainage (FAO, 2024). Careful handling during 

harvesting, grading and transportation is essential because live mud crabs command 

considerably higher market prices than damaged or dead individuals (Haque et al., 2025; 

FAO, 2024).  

In addition to conventional pond culture, several integrated production systems have 

been successfully developed to improve environmental sustainability. Mangrove-integrated 

mud crab farming is common in Vietnam, Indonesia, and Bangladesh, where it supports crab 

production with conservation of mangrove ecosystems (Walton et al., 2006; FAO, 2024). 

Similarly, rice-crab coculture has emerged as an important sustainable farming practice in 

China which improves land-use efficiency, diversifies farm income and reduces dependence 

on chemical fertilisers and pesticides (Bao et al., 2022). The principal grow-out management 

stages and selected mud-crab production systems are summarized in Fig. 2. 

 

Fig. 2. Principal grow-out management stages and selected production systems used in 

Asian mud-crab aquaculture. Grow-out management involves pond preparation, 

juvenile acclimation and stocking, feeding and shelter provision, environmental and 

health monitoring, harvesting, grading and live transport. Common production 
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approaches include conventional pond culture, mangrove-integrated culture and 

rice–crab coculture. 

5 Environmental and Socio-economic Impacts of Crab Farming in Asia 

The rapid expansion of crab farming has been driven by increasing domestic 

consumption, strong international demand for live and soft-shell crabs, and the comparatively 

high market value of Scylla species (Naylor et al., 2021; FAO, 2024; Murak et al., 2026). 

While the continued expansion of mud crab farming has improved rural livelihoods and 

export earnings, sustainable development requires balancing production growth with 

environmental conservation and responsible resource management (Apine et al., 2023; FAO, 

2024).  

5.1 Environmental impacts 

Mud crab farming also has a wide range of impacts depending on the intensity of the 

farming, the production system and location of the farming. Most of the traditional extensive 

and mangrove-integrated systems have relatively low environmental pressure due to the 

natural tidal exchange, low stocking density and limited external inputs (Primavera, 2006; 

Apine et al., 2023). Semi-intensive and intensive systems, however, have to deal with larger 

feed inputs, more frequent water exchange and higher stocking rates that can lead to higher 

nutrient loads, more organic waste buildup, and subsequent degradation of surrounding water 

quality if not properly managed (Primavera, 2006; Apine et al., 2023; Liew et al., 2024; 

Murak et al., 2026). The most common environmental issues reported with coastal 

aquaculture are the loss of mangrove forests for aquaculture. Mangrove forests play a variety 

of key ecological roles such as the protection of shorelines, carbon sequestration, nutrient 

cycling and nursery grounds for many economically important fish and crustacean species 

such as mud crabs (Walton et al., 2006; Primavera, 2006). Aquaculture practices that are not 

sustainable, such as the construction of inappropriate ponds and alteration of habitat, could 

therefore have detrimental impacts on biodiversity, ecosystem services, and even the natural 

recruitment of wild crab populations (Primavera, 2006; Apine et al., 2023; Murak et al., 

2026).  

The transmission of diseases, decrease in water quality and reliance on wild seed and 

feed supplies are still some environmental issues. High stocking densities in intensive 

production systems carry increased risk of disease outbreaks and stringent biosecurity, water-

quality management and health monitoring is necessary (Dadar et al., 2017; Liew et al., 

2024). Moreover, wild-caught juveniles are still being used as a major source of stocking 

material and trash fish are used as feed in mud crab farming in many Asian countries which 

adds to the pressure on coastal fisheries and ecosystems (FAO, 2024; Murak et al., 2026). 

Benefits from recent technological developments, such as the use of hatchery-produced seed, 

formulated feeds, probiotics, integrated multi-trophic aquaculture (IMTA) and improved 

biosecurity practices, are expected to decrease these environmental impacts while enhancing 

production efficiency (Ahmed & Glaser, 2016; Apine et al., 2023; FAO, 2024).  

5.2 Socio-economic impacts 

Mud crab farming is known to be an important livelihood activity in all the coastal areas 

of Asia, especially those having limited employment opportunities with rich brackish-water 

resources. The industry makes income at various stages of the value chain such as seed 

collection, hatchery production, nursery rearing, grow-out farming, processing, transportation 

and export marketing (Jahan & Islam, 2016; Haque et al., 2025; FAO, 2024). Thus, many 

small-scale farmers have turned to crab farming as a viable alternative or supplementary 
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livelihood to their shrimp and finfish production due to the high market price of mud crabs, 

especially in the live seafood sector (Petersen et al., 2013; FAO, 2024).  

There are several countries that have been able to establish commercial mud crab 

industries which have played an important role in rural economic development. Technologies 

for the production of mud crabs in hatcheries have been introduced, mangrove-based farming 

systems developed and export markets established, and Vietnam has one of the largest mud 

crab industries in Southeast Asia (Le Vay et al., 2007; Petersen et al., 2013). The 

development of mud crabbing and fattening has gained tremendous momentum in the 

southwest coastal area of Bangladesh, creating job opportunities and foreign exchange 

earnings through the export of mud crabs to Singapore, China, Hong Kong SAR, Taiwan and 

Japan (Islam et al., 2005; Jahan & Islam, 2016; Haque et al., 2025). China also has 

diversified production to combine crab farming with the cultivation of rice, optimizing land 

use and enhancing the profitability of the farm and environmental protection (Bao et al., 

2022).  

Despite these developments, several socio-economic challenges continue to hinder 

sustainable industry development. Small farmers also often experience difficulties in 

accessing good quality hatchery seedlings, unpredictable prices, poor infrastructure, high feed 

costs and a lack of technical skills and training (Apine et al., 2023; Liew et al., 2024; FAO, 

2024). Climate change, salinity intrusion and extreme weather events are also challenges for 

production stability in many coastal areas of the South and Southeast Asian countries 

(Ahmed & Glaser, 2016). Enhancing the capacity of farmers, the hatcheries, and extension 

services; and encouraging sustainable certification and market access, will thus be key for the 

future sustainability and profitability of the mud crab aquaculture sector (FAO, 2024; Murak 

et al., 2026).  

6 Challenges and Issues in Crab Farming 

Mud crab aquaculture in Asia faces several challenges that can affect its productivity and 

sustainable development. The major constraints include disease and biosecurity issues, 

climate-related impacts, regulatory and governance challenges, and limitations in market 

access and trade. These major challenges are discussed in the following sections. These major 

challenges and their potential effects on mud crab aquaculture are summarized in Fig. 3. 
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Fig. 3. Major disease, climate-related, governance and market challenges affecting the 

productivity, environmental sustainability and profitability of mud crab aquaculture in 

Asia. 

6.1 Diseases  

Disease is an increasing concern in mud crab aquaculture, particularly as production 

moves towards more intensive farming systems. Poor water quality, high stocking density, 

inadequate nutrition, physical injury and handling or moulting stress can increase the 

susceptibility of cultured crabs to infection (Jithendran et al., 2010; Liew et al., 2024).  

A wide range of viral, bacterial, fungal, protozoan and metazoan pathogens has been 

reported in mud crabs (Jithendran et al., 2010). Among viral pathogens, white spot syndrome 

virus is one of the most extensively investigated viruses detected in mud crabs because Scylla 

species can become infected and may act as reservoirs within mixed crustacean farming 

environments (Pratapa et al., 2023). Experimental challenges demonstrated that S. olivacea 

and S. paramamosain can develop white spot disease, but their mortality responses differed 

according to species, viral dose and exposure history (Somboonna et al., 2010). Other viral 

pathogens reported in mud crabs include mud crab reovirus (MCRV), mud crab dicistrovirus-

1 (MCDV-1) and mud crab tombus-like virus (MCTV), particularly in cultured S. 

paramamosain and S. serrata (Guo et al., 2013; Gao et al., 2019; Nivas et al., 2022).  

Bacterial diseases are also an important health concern in mud crab culture, with Vibrio 

spp. being among the commonly reported bacterial pathogens (Jithendran et al., 2010). Vibrio 

harveyi has been identified as the causative agent of luminous disease in larvae and juveniles 

of S. serrata, with mortality reaching 50-100% within 2-3 days in affected hatcheries (Muu & 

Sang, 2016). Vibrio parahaemolyticus has also shown pathogenicity to mud crabs in 

experimental challenge studies (Srimeetian et al., 2017). More recently, V. alginolyticus was 

isolated from diseased S. serrata during a farm outbreak in Hong Kong where mortality 

reached approximately 70% (Kwok et al., 2024). In addition to bacterial diseases, mud crabs 

can be affected by fungal and protozoan infections and several metazoan parasites, although 

their occurrence and pathogenic effects vary among species, life stages and culture conditions 

(Jithendran et al., 2010). 
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6.2 Climate Change and Its Impact on Crab Farming 

Climate change impacts on mud crab can be via altered water temperature, salinity, 

rainfall, dissolved oxygen, and increased frequency of extreme weather events. These 

changes can affect crab growth, moulting, survival and reproduction, especially if the culture 

environment is outside of the optimum conditions for culture (Ruscoe et al., 2004; Apine et 

al., 2023). Additionally, sea-level rise and storm surges, coupled with cyclones, may impact 

vulnerable coastal areas through damage to agricultural structures and production, while 

changes in rainfall and freshwater flow can trigger rapid salinity changes in coastal ponds 

(Ahmed & Glaser, 2016). Environmental changes due to climate may also affect the 

occurrence of disease; however, climate change should not be regarded as a direct cause of 

infectious diseases. Shift in temperature, salinity and water quality may either exacerbate the 

relationship between the crab host, pathogen and culture environment, thereby posing a 

higher risk of disease when crabs are physiologically stressed, or reduce disease risk if the 

conditions are not favourable to pathogen growth and transmission (Liew et al., 2024; Murak 

et al., 2026). Another environmental issue is the degradation of mangrove forests for 

aquaculture ponds, which may lead to loss of habitat, loss and degradation of important 

nursery areas for aquatic species such as mud crabs and loss of protection of the coast 

(Walton et al., 2006; Apine et al., 2023).  

6.3 Regulatory and Governance Challenges  

The regulation of mud crab aquaculture is difficult as farming activities are intertwined 

with fish and fishery, mangrove resources, coastal land use and coastal environmental 

management. Poor coordination of responsible entities and poor enforcement can lead to 

uncoordinated seed collection and lack of appropriate farm development and unsustainable 

exploitation of coastal resources in many crab producing areas (Primavera, 2006; Apine et al., 

2023; FAO, 2024). These are especially important when the farming relies on wild juveniles 

and broodstock from natural stocks. Collecting juveniles and berried females to excess can 

lead to a decrease in natural recruitment, especially in areas with high fishing pressure (Le 

Vay et al., 2007; FAO, 2024). Therefore, suitable control of collection of seeds and 

broodstock, conservation of mangrove habitat, appropriate farm siting, monitoring and 

control of diseases, and control of farm effluents are important requirements for effective 

management. Another difficulty is that many Asian mud crab producers and seed collectors 

are small and may not be able to access technical assistance and formal licensing and 

certification. Therefore, improved coordination is crucial between government departments, 

researchers, extension services and farming communities to increase compliance and promote 

sustainable development of the sector (Apine et al., 2023; FAO, 2024). 

6.4 Market Access and Trade Barriers 

In many Asian countries, small-scale farmers depend on collectors, traders and exporters 

to reach domestic and international markets, which can reduce their bargaining power and 

share of the final market value (Petersen et al., 2013; Jahan & Islam, 2016; Sujan et al., 2021). 

Maintaining crab quality and survival during handling and transportation is another major 

challenge, particularly for the live-crab trade. Inadequate holding and transport facilities, 

variable grading and quality standards, limited traceability and difficulties in meeting export 

requirements can restrict access to high-value markets (Apine et al., 2023; FAO, 2024). 

Market prices may also fluctuate with seasonal supply and demand which may affect the 

income and profitability of small-scale farmers (Petersen et al., 2013; Sujan et al., 2021). 

Improved transport and live-holding facilities, standardised grading, better market 

information and stronger links among farmers, traders and exporters could improve market 
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access. Farmer groups or cooperatives may also strengthen the bargaining position of small-

scale producers and help them meet the quantity and quality requirements of larger markets 

(Apine et al., 2023; FAO, 2024). Development of value-added products, particularly soft-

shell crab, may provide additional market opportunities where appropriate production and 

quality-control systems are available (Sujan et al., 2021; Haque et al., 2025). 

7 Technological Advances and Innovations in Crab Farming 

7.1 Advances in Hatchery, Nursery and Controlled Production Systems 

Improvements in broodstock management, larval rearing, live-feed enrichment, water-

quality control and culture-system design have enhanced hatchery production of several 

Scylla species (Quinitio et al., 2001; Nghia et al., 2007; Waiho et al., 2018; Lovatelli et al., 

2025). Temperature and feeding management are particularly important during larval 

development. Experimental studies have reported improved larval development and survival 

at suitable temperatures and with appropriate densities of live feeds such as Artemia 

(Hamasaki, 2003; Nghia et al., 2007). However, reliable large-scale seed production 

continues to be a major limitation of mud crab aquaculture (Waiho et al., 2018; Syafaat et al., 

2021; Lovatelli et al., 2025). 

Nursery technology has also improved through appropriate stocking densities, size 

grading and the use of shelters or individual compartments to reduce cannibalism, 

particularly during moulting (Mann et al., 2007; Syafaat et al., 2021). A recent study on mud 

crab reovirus reported substantially lower mortality in compartmentalised cage systems 

(approximately 18-19%) than in open-pen culture (approximately 73%), demonstrating the 

potential of physical separation as part of disease management. However, further farm-scale 

evaluation is required before this approach can be widely recommended for commercial 

production. 

7.2 Recirculating Aquaculture Systems and Environmental Control 

Recirculating aquaculture systems (RAS) provide greater control over water quality and 

reduce water use by treating and reusing culture water (Lovatelli et al., 2025). However, their 

application in mud crab aquaculture is still developing and has mainly been evaluated for 

hatchery, indoor and specialised production systems rather than large-scale commercial 

grow-out (Lovatelli et al., 2025; Murak et al., 2026). In larval culture of S. paramamosain, 

RAS maintained significantly lower levels of total ammonia nitrogen, unionised ammonia, 

nitrite, total nitrogen, total dissolved solids and chemical oxygen demand than a conventional 

water-exchange system (Lu et al., 2024). 

RAS also provides opportunities to control environmental conditions for specialised mud 

crab production. Controlled temperature, salinity and mineral concentrations can influence 

growth and moulting, which may be useful for indoor and soft-shell crab production. A 

habitat-enhanced RAS containing mud substrate, turbid water and shelters improved the post-

transport survival of S. serrata, with 80% survival after 48 h transport compared with 55% in 

a conventional clear-water RAS (Nivas et al., 2026).  

7.3 Genetics, Genomics and Selective Breeding 

Genetic improvement of mud crabs is still developing, with genomic selection remaining 

limited compared with its application in other aquaculture species, although genomic 

resources for S. paramamosain have advanced rapidly in recent years (Zhao et al., 2019; Ye 

et al., 2025; Zhou et al., 2025). High-density linkage maps and genome-wide markers have 
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identified genomic regions associated with economically important traits, particularly growth 

and body size (Zhao et al., 2019).  

Genomic selection is also becoming increasingly feasible in mud crab. Zhou et al. (2025) 

evaluated 508 S. paramamosain using a 40K SNP array and reported moderate to high 

genomic heritability for major growth traits, including body weight, carapace length and 

carapace width. Similarly, Zhang et al. (2026) analysed 346 individuals using approximately 

3.9 million high-confidence SNPs and demonstrated that GWAS-informed genomic 

prediction could achieve high prediction accuracy for body-size traits. These findings show 

the potential of genomic tools to support selection for improved growth and other 

commercially important characteristics. However, genomic selection has not yet become a 

routine technology in commercial mud crab hatcheries. Further development of breeding 

populations, multi-generation selection programmes and field evaluation of selected stocks 

will be required before genomics can be widely applied for commercial genetic improvement.  

7.4 Molecular Diagnostics and Health-Management Technologies 

PCR and quantitative PCR (qPCR) assays are used for the detection of important viral 

pathogens, including white spot syndrome virus (WSSV) and mud crab reovirus (MCRV), 

allowing infections to be detected even when obvious clinical signs are absent (Nivas et al., 

2022). More recently, genomic and sequencing approaches have facilitated the identification 

and characterisation of emerging viruses in Scylla spp., including mud crab dicistrovirus and 

tombus-like viruses (Guo et al., 2013; Gao et al., 2019).  

Probiotics, immunostimulants and functional feeds have also been investigated to 

improve health and disease resistance in cultured mud crabs. These approaches mainly aim to 

support innate immune responses and improve resistance to environmental and pathogenic 

stress (Murak et al., 2026). However, their effectiveness can vary with the product, dose, 

culture conditions and life stage, and evidence from large-scale commercial mud crab farms 

remains limited.  

7.5 Feed and Nutritional Innovations 

Recent feed innovations in mud crab aquaculture have focused on reducing dependence 

on trash fish and conventional fishmeal while improving feed efficiency, health and pellet 

acceptance. One promising approach is the use of novel microbial proteins. In juvenile S. 

paramamosain, Clostridium autoethanogenum protein was successfully evaluated as a partial 

fishmeal substitute with an estimated optimum replacement level of 16.52% (Zhang et al., 

2025). Another emerging approach is the use of functional lipids to improve nutrient 

utilisation. Supplementation of low-protein diets with lauric acid or glycerol monolaurate 

improved growth, survival and apparent protein digestibility in juvenile S. paramamosain, 

while also altering intestinal microbiota and protein metabolism (Zhan et al., 2025). A recent 

comparison of commercial formulated feeds and natural diets showed that feed type 

significantly altered the gut microbial community of S. paramamosain, and balanced 

formulated diets were associated with bacterial communities potentially linked with improved 

moulting and growth (Mu et al., 2025). However, most of these technologies have been tested 

under controlled experimental conditions, and further evaluation of feed cost, pellet stability, 

long-term performance and commercial-scale application is required before their widespread 

adoption. The principal technological advances and their potential contributions to mud crab 

aquaculture are summarized in Fig. 4. 
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Fig. 4. Principal technological advances supporting the development of mud crab aquaculture. 

These advances include improved hatchery and nursery systems, recirculating 

aquaculture systems, genomic tools and selective breeding, molecular diagnostics and 

health-management technologies, and feed and nutritional innovations. Collectively, 

these approaches have the potential to improve seed availability, nursery survival, 

environmental control, disease detection and feed utilization. However, several 

technologies remain at the experimental or early commercial-development stage and 

require further farm-scale validation. 

8 Successful Farming Models and Best Practices in Asia 

Mud crab farming in Asia has developed through a range of production models adapted 

to local coastal environments, available resources and farmer capacity. Traditional pond, pen, 

cage and short-cycle fattening systems remain widely practiced, particularly by small-scale 

farmers, while integrated approaches involving mangroves, finfish, shrimp and rice have also 

been developed to diversify production and improve the use of available land and water 

resources (Shelley & Lovatelli, 2011; Petersen et al., 2013; Lalramchhani et al., 2020; Islam 

et al., 2021; Rahman et al., 2023). However, the suitability of these systems varies among 

regions because of differences in seed availability, feed resources, environmental conditions, 

infrastructure and market access (Lovatelli et al., 2025). The major farming models reported 

in Asian countries with their farming approaches, advantages and limitations are summarized 

in Table 2. 
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Table 2. Farming models of Scylla spp. practised across Asian countries including their 

production approaches, advantages and limitations. 

Farming 

model 
Countries reported 

Farming 

approach 

Major 

advantages 

Major 

limitations 

Key 

references 

Low-input 

Pond culture 

Vietnam; 

Philippines; 

Bangladesh; India 

Juveniles are 

stocked in 

brackish-water 

earthen ponds 

and reared 

using natural 

productivity 

supplemented 

mainly with 

low-value fish 

or other 

locally 

available 

feeds. 

Relatively 

simple 

technology; 

suitable for 

smallholders; 

can utilize 

existing 

brackish-

water ponds. 

Dependence 

on wild seed 

and fresh 

feeds; variable 

productivity 

and 

profitability. 

Petersen et 

al. (2013); 

Shelley & 

Lovatelli 

(2011); 

Lovatelli et 

al. (2025) 

Mangrove-

integrated 

farming  

Philippines; 

Indonesia; 

Malaysia; Viet 

Nam; China; 

Bangladesh 

Crabs are 

cultured in 

pens, net 

enclosures or 

ponds within 

or adjacent to 

mangrove 

areas while 

retaining 

mangrove 

vegetation. 

Combines 

production 

with 

mangrove 

retention; 

improve 

habitat 

conservation; 

relatively 

low 

infrastructure 

requirement 

for pen 

systems. 

Requires 

suitable 

tidal/mangrov

e areas; should 

not encourage 

conversion of 

intact 

mangroves. 

Baliao & de 

los Santos 

(1998); Triño 

& Rodriguez 

(2002); 

Primavera 

(2006); 

Walton et al. 

(2006); 

Khatun et al. 

(2009); 

Zheng et al. 

(2022) 

Pen and 

cage culture 

Bangladesh; 

Philippines; 

Indonesia; 

Malaysia; Viet 

Nam; China 

Crabs are 

enclosed in 

bamboo, net or 

other 

cages/pens 

established in 

ponds, tidal 

flats or 

mangrove 

areas. 

Relatively 

low capital 

requirement; 

easier 

harvesting 

and stock 

management; 

suitable for 

small coastal 

farms. 

Cannibalism 

and escape can 

occur; 

performance 

depends on 

site and 

enclosure 

design; often 

dependent on 

wild juveniles. 

Baliao & de 

los Santos 

(1998); 

Khatun et al. 

(2009); 

Shelley & 

Lovatelli 

(2011) 

Short-cycle 

fattening 

Bangladesh; 

Philippines; India; 

Indonesia; Viet 

Nam; Thailand; 

Myanmar; 

Malaysia 

Lean or 

recently 

molted 

market-sized 

crabs are 

individually or 

collectively 

held in ponds, 

pens, cages or 

containers and 

Rapid 

turnover; 

relatively 

small culture 

area; suited 

to high-value 

live-crab 

markets. 

Strong 

dependence on 

capture of 

suitable-sized 

wild crabs; 

cannibalism, 

transport 

mortality and 

variable feed 

costs. 

Shelley & 

Lovatelli 

(2011); 

Lovatelli et 

al. (2025) 
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Farming 

model 
Countries reported 

Farming 

approach 

Major 

advantages 

Major 

limitations 

Key 

references 

fed until meat 

or gonadal 

condition 

improves. 

Mud crab-

fish/shrimp 

integrated or 

polyculture 

systems 

Bangladesh; India; 

Philippines; Viet 

Nam; China 

Mud crabs are 

cultured 

together with 

species 

occupying 

different areas 

or ecological 

niches within 

the pond. 

Diversifies 

production 

and income; 

improves 

utilization of 

available 

pond area; 

may 

distribute 

production 

risk among 

several 

commodities. 

More complex 

stocking and 

health 

management; 

nutrient-

recycling and 

profitability 

benefits 

remain 

insufficiently 

demonstrated  

Lalramchhan

i et al. 

(2020); Islam 

et al. (2021); 

Lovatelli et 

al. (2025) 

Rice-mud 

crab 

coculture 

Bangladesh, China  Mud crabs are 

stocked in 

water-filled 

rice ghers and 

cultured 

simultaneousl

y with rice, 

with 

supplementary 

feeding 

provided to 

the crabs. 

Simultaneou

s production 

of rice and 

crab; better 

utilization of 

coastal 

agricultural 

land. 

Growth 

performance 

was affected 

by salinity, 

temperature 

and water-

level 

fluctuations. 

Rahman et 

al. (2023); 

Bao et al. 

(2022) 

Community

-based 

individual-

container 

fattening 

Philippines; 

individual/containe

r fattening 

approaches are also 

reported in other 

Southeast Asian 

mud-crab industries 

Individual 

crabs are 

maintained 

separately in 

containers or 

compartments 

and fed until 

marketable 

condition is 

achieved. 

Reduce 

direct 

interaction 

and 

cannibalism; 

short culture 

period; can 

link 

livelihood 

development 

with 

community 

resource 

management. 

Labor 

intensive; 

requires 

individual 

containers and 

frequent 

management; 

limited 

quantitative 

evidence on 

long-term 

profitability. 

Sulima 

(2017); 

Lovatelli et 

al. (2025) 

 

9 Future Prospects and Recommendations for Mud Crab Farming in Asia 

9.1 Future Development Opportunities 

Future development of mud crab aquaculture in Asia should focus on increasing 

production from existing farming areas rather than expanding through conversion of coastal 

habitats, particularly mangrove forests (Primavera, 2006). One of the main opportunities is 
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the expansion of reliable hatchery seed production, as wild juveniles still contribute 

substantially to seed supply in several producing regions (Waiho et al., 2018; Lovatelli et al., 

2025).  

Further opportunities exist through diversification of farming systems and products. 

Mangrove-integrated culture (Triño & Rodriguez, 2002), mud crab-based integrated farming 

(Islam et al., 2021) and rice-mud crab co-culture (Rahman et al., 2023) demonstrate 

alternative approaches for improving the use of existing farming areas. Expansion of soft-

shell crab production and improved live-crab handling may also increase the value of farmed 

products and strengthen access to high-value markets (Haque et al., 2025). 

9.2 Research Priorities 

Future research should prioritise reliable hatchery production, broodstock domestication 

and improved nursery survival to reduce dependence on wild seed (Waiho et al., 2018). 

Genetic improvement is another important area, particularly for growth, survival, disease 

resistance and environmental tolerance, although selective breeding of Scylla spp. remains at 

an early stage (Murak et al., 2026). 

Further research is also required to develop cost-effective formulated feeds that reduce 

dependence on trash fish and conventional marine ingredients (Liew et al., 2024). Disease 

research should focus on interactions among the host, pathogen and culture environment and 

on improved farm-level diagnostics and biosecurity.  

9.3 Policy and Industry Recommendations 

Policies should support hatchery development and responsible management of wild seed 

resources to reduce continued pressure on natural crab populations (Waiho et al., 2018). 

Expansion of farming should also avoid conversion of intact mangrove forests and other 

ecologically important coastal habitats (Primavera, 2006). 

More training for farmers, biosecurity, feed management and post-harvest handling to 

enhance production efficiency and product quality. Better producer organisations, traceability, 

and better live-crab transport and marketing systems are also required to enhance market 

access and returns for small-scale producers (Petersen et al., 2013; Haque et al., 2025). In the 

future, development of the industry should use a concept that could balance high productivity 

and environmental protection with economic viability, and not just by expanding the 

production area (Murak et al., 2026). 

10 Conclusion 

In Asia, mud crab aquaculture is becoming an important high value aquaculture activity. 

While advances in hatchery and nursery technologies have contributed to this development, 

the use of wild juveniles is also still significant in some of the seed-producing regions, as 

hatchery production continues to be limited by fluctuating larval survival and seed shortages. 

Future production should be based on increasing efficiency, rather than expanding land under 

cultivation. Reliable hatchery produced seed is especially crucial for decreasing pressure on 

wild stocks and the development of better formulated feeds will help cut back on the use of 

fresh marine foods such as trash fish. Improved biosecurity and disease management are also 

needed to minimize losses in production. Expansion should not result in additional mangrove 

habitat losses, especially if there is the possibility to incorporate agriculture with existing 

coastal production systems. Continued development of hatchery technology, sustainable 

feeds and locally appropriate farming systems, supported by effective management and 
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research, will be essential for increasing production while maintaining the environmental and 

economic sustainability of the sector. 
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