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Abstract

Mortalities due to cannibalism and diseases have been reported as  major 
problems in the grow-out phase of mud crab production. This study aimed to 
identify and describe diseases affecting farmed and wild mud crab  (mangrove 
crab) including predisposing, risk and protective factors,  and possible prevention 
and control measures. A total of 767 wild and farmed mud crab samples were 
collected. External examination showed abnormalities such as short abdominal 
flap, discoloration of the abdominal region, darker carapace, lesions on carapace, 
claws and legs, and presence of epibionts like algae and the barnacles Balanus 
sp. on the carapace. Internally, necrotic, black and brown gills, and discolored 
gonads were observed. Stalked barnacles, Octolasmis spp., were observed in 
the gills. White spot syndrome virus (WSSV) was detected in 14 samples sourced 
from farms and Infectious hypodermal and haematopoietic necrosis virus (IHHNV) 
in 2 wild samples. WSSV was implicated in mortality cases. Low temperature 
and presence of WSSV positive shrimp were identified as risk factors for WSSV 
infection or outbreak. Pathogenicity tests for some isolated bacteria suggested 
that these may cause mortality in mud crab under stressful conditions. To prevent 
mortality due to WSSV infection, it is recommended to avoid polyculture of mud 
crab with shrimp and/or other crustaceans.
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Introduction

Mud crab or mangrove crab aquaculture 
has existed in Southeast Asia for several 
years now and is an important source of 
income for small-scale coastal farmers 
in the Philippines. Mud crab is cultured 
in mangrove areas, polycultured 
with milkfish, tilapia or shrimp,  or 
monocultured to adult size. They can 

also be caught in estuaries, tidal flats 
and rivers lined with mangroves.

Several diseases affecting mud crab 
have been reported in the region. White 
spot syndrome virus (WSSV) has been 
reported to infect wild and captive 
mud crab without causing mortality (Lo 
et al., 1996; Chakraborty et al., 2002; 
Poornima et al., 2008). On the contrary, 
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high mortality due to a reovirus has 
been reported in cultured mud crab 
in southern China (Guo et al., 2008). 
Another viral infection characterized 
by muscle necrosis (Song et al., 2003) 
and baculovirus infection in mud crab 
(Anderson and Prior, 1992) has also 
been reported. A disease characterized 
by hard carapace, red chelipeds and 
joints, pale hepatopancreas and gills, 
and soft muscle is believed to be of 
bacterial etiology (Salaenoi et al., 2006; 
Areekijseree et al., 2010). Parasites 
like the metazoans and  protozoans 
infest both cultured and captured mud 
crab (Li et al., 2008; Knuckey et al., 
2006; Jeffries et al., 1991; Hudson and 
Lester, 1994). A disease characterized 
by a rust spot lesion on the carapace 
was observed in Australia (Andersen 
et al., 2000). Causative agent of the 
disease is unkown but is suspected to be 
due to poor environmental conditions.

In the Philippines, mortalities due to 
cannibalism and diseases have been 
reported as the major problems in the 
grow-out phase of mud crab. The only 
infectious disease reported to affect 
juveniles to adult mud crab is WSSV, and 
Lagenedium and luminescent bacteria 
in eggs and larvae (Lavilla-Pitogo et al., 
2001; Leaño 2002; Lavilla-Pitogo and 
dela Peña, 2004).  However, mortalities 
associated with WSSV have also been 
reported. Furthermore, many diseases 
and abnormalities that could affect 
production remain unsolved. Infected 
mud crab have the potential to transmit 
the disease from the rearing facilties 
to the natural environment and vice 
versa. A better understanding of the 
pathogen profile of mud crab including 
the different risk and protective factors 
are important.

This study aimed to identify and 
describe diseases affecting farmed 
and wild mud crab in the Philippines, 
including the predisposing, risk and 
protective factors of the diseases. 

Materials and Methods

Sample Collection

Mud crab samples were collected from 
19 mud crab producing provinces from 
ten regions in the Philippines, namely, 
Cagayan (Region I), Pangasinan (Region 
II), Bataan and  Pampanga (Region 
III), Quezon Province (Region IV-A), 
Albay, Camarines Norte, Camarines Sur, 
Catanduanes and Sorsogon (Region V), 
Capiz and Iloilo (Region VI), Northern 
Samar (Region VIII), Zamboanga del Sur 
and Zamboanga Sibugay (Region IX), 
Lanao del Norte and Misamis Occidental 
(Region X), and  Surigao del Sur (Region 
XIII). Samples from disease outbreaks in 
Masbate were collected by BFAR Region 
V personnel. Mud crab from soft-shell  
and grow-out experimental ponds 
in Iloilo were also collected. Water 
physicochemical parameters were 
measured from the latter.

Mud crab samples from different types 
of environments were collected. 
Information on mud crab farming 
practices, such as source of seedstock, 
water and feeding management, and 
diseases encountered were obtained 
when possible.

Disease Investigation

Mud crab samples were observed 
externally  and internally for any 
abnormality such as deformity, 
discoloration, missing parts, and 
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for parasite infestation. Tissue and 
hemolymph samples were aseptically 
taken for viral and bacteriological 
study. Bacteria isolated in pure form 
were tested for pathogenicity.

Parasite Infestation 

The mud crab was examined externally 
for any parasite infestation. After 
external examination, the mud crab 
was aseptically dissected. The number 
of parasites found in the gills and on 
the exoskeleton were identified and 
counted. Prevalence and intensity 
were computed based on the following 
formula:

chelipeds and plated onto nutrient 
agar (NA), thiosulfate citrate bilesalt 
sucrose agar (TCBS) and Psedomonas-
Aeromonas selective agar (GSP) for 
bacterial quantification, isolation and 
identification. Representative bacterial 
colonies were chosen from each media 
based on morphological characteristics. 
Biochemical characteristics of the 
chosen bacteria were determined 
using conventional tests described 
by MacFadden (1976). Bacteria were 
identified to genus level following 
the scheme described by Finegold et 
al. (1982). Vibrios were identified to 
species level based on the scheme by 
Noguerola and Blanch (2008).

Pathogenicity Test

To determine if bacteria isolated from 
the mud crab are pathogenic, those 
recovered in pure form were injected 
to healthy mud crab (2-3 cm carapace 
width at 108 cfu/ml at the coxa of the 
right swimming leg). Injected mud crab 
were placed individually in perforated 
plastic containers and stocked in 
fiberglass tanks with 100L seawater 
provided with aeration. Mud crab were 
fed with trash fish every other day until 
the termination of the experiment (14th 
day). Mortalities and abnormalities 
were observed daily.  Mortalities were 
processed for bacterial isolation.

Results and Discussion

Sample Collection

A total of 767 mud crab samples 
were collected from different 
environments and culture  systems in 
19 provinces (Table 1). To determine 
if the environment or the farming 
system poses some risk to disease 

Viral detection

Portions of the gills were fixed in 
95% ethanol for viral detection using 
polymerase chain reaction (PCR). 
Fixed gill samples were submitted to 
the Fish Health Section of SEAFDEC/
AQD for viral detection using PCR 
techniques. Mud crab samples were 
analyzed for the following shrimp 
viruses: WSSV, infectious hypodermal 
and hematopoietic necrosis virus 
(IHHNV), taura syndrome virus (TSV), 
gill associated virus (GAV), yellow head 
virus (YHV), and infectious myonecrosis 
virus (IMNV). Prevalence of detected 
viruses were computed.

Bacteriological study

Hemolyph (0.1 ml) was taken from the 
soft spot in between segments of the 

Intensity =
number of 

parasites in a single host

Prevalence (%) =

number of infected 
samples

total number of 
examined samples

x 100
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Table 1. Distribution of collected mud crab samples from different types of environments/
culture systems from 19 provinces in the Philippines 

Province
Number of crab samples per culture environment

Polyculture 
Pond

Monoculture 
Pond

Concrete 
Tanks Aquasilviculture Wild Total

Region I

    Cagayan 1a 0 0 9 31 41

Region II

    Pangasinan 0 0 0 3 39 42

Region III

    Bataan 22 0 0 5 17 44

    Pampanga 46 0 0 0 0 46

Region IV-A

    Quezone 16 0 0 0 0 16

Region V

    Albay 15 0 0 1 3 19

    Camarines Sur 6 0 0 0 5 11

    Camarines Norte 2 0 0 9 8 19

    Catanduanes 4 0 0 15 34 53
       Masbate 12 0 0 0 0 12

    Sorsogon 33 0 0 1 27 61

Region VI

     Capiz 11 0 0 6 21 38

     Iloilo 0 12b 0 0 0 12

Region VIII

     Northern Samar 8 2 5c 10 25d 50

Region IX

     Lanao del Norte 32 0 0 26 15 73

     Misamis 
     Occidental 4 0 0 0 60 64

Region X

     Zamboanga del 
     Sur 27 0 0 0 25 52

     Zamboanga 
     Sibugay 9 0 0 4 26 39

Region XIII

     Surigao del Sur 16 0 0 9 50 75

Total 264 14 5 98 386 767
a  cultured to supply resort restaurant				    d  2 from crab fattening                                                        
b  from experimental pond					     e  samples from 1 farm only
c  2 from pond, 3 from wild prior to stocking in concrete tanks
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Table 2. Number of sites surveyed per 
aquaculture environment

Site/ Culture System Number Surveyed

Polyculture 38

Monoculture

        Ponds 3

        Concrete tanks 2

Aquasilviculture 17

Wild 54

Total 114

development, samples were grouped 
based on the sample collection site 
and farming system (Table 2). Three 
mud crab farming systems were 
identified, namely; aquasilviculture 
or culture of crab in mangrove areas,  
polyculture with milkfish, tilapia and/
or shrimp, monoculture to adult size, 
and fattening. Crabs were also sourced 
from the wild. Aquasilviculture of mud 
crab is still new in the provinces where 
samples were taken.

Disease investigation

Based on interviews with the farmers, 
mortalities were observed in ponds 
and in the wild during the cold months 
or during sudden rain or at the onset 
of summer. Diseased mud crabs were 
lethargic and emaciated (muscles 
seemed liquefied). In ponds, they 
stay along the dikes; though alive, 
the extremities fall off when lifted. In 
the wild, diseased  mud crab float in 
the water and are easy to catch. The 
causes of the diseases or mortalities are 
unknown. Some of the abnormalities 
and diseases observed in the mud crab 
samples are as follows:

Abnormalities

External examination showed several 
abnormalities. A normal abdomen 
is whitish (Fig. 1). Some of the 
abnormalities observed in the abdominal 
region were: short abdominal flap (Fig. 
2) and discoloration (blackish, rusty, 
reddish or pinkish) (Fig. 3a-c). Short 
abdominal flap is associated, but not 
necessarily exclusive, with the use of 
antibiotics (Pates et al., 2016). Black 
and pink/red discoloration of the 
abdominal region are associated with 
Vibrio infection. These Vibrio infections 
do not result to mortality unless the 

Fig. 1. Mud crab with normal whitish 
abdomen

Fig. 2. Male mud crab with short abdominal 
flap

mud crabs are subjected to stressful 
condition. The discoloration will 
disappear after molting. Rust-colored 
abdomen are associated with acid-
sulfate soil. The rusty discoloration do 
not affect the crab and will disappear 
when the crab molts.
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Abnormalities observed in the posterior 
part were dark carapace (Fig. 4 a), 
rusty discoloration (Fig. 4 b), and shell 
disease characterized by (necrotized) 
holes on carapace, claws and legs 
(Fig. 5). Shell disease may be due to 
mechanical damage that may be portal 
of entries for bacterial infection. The 
rusty discoloration is another form of 
shell disease and has been reported in  
Australia (Andersen et al., 2000).

Internally, observed abnormalities were 
necrotic gills, black or brown gills and 
pale gills (Fig. 6a-c).  Abnormalities 
found in the gills can interfere with 
respiration and cause mortality in crab.

Fig. 3. Mud crab with black spotted (A), rusty (B), and pinkish (C) abdominal region

A B C

Parasitology

Externally, epibionts like algae (Fig. 7) 
and barnacles Balanus sp. (Fig. 8) were 
found on the carapace and  extremities. 
These epibionts or fouling organisms 
are shed off during molting but may 
stress the mud crab if they occupy the 
extremities thereby hindering  their 
movement.

The stalked barnacle, Octolasmis spp., 
were found Internally (Fig. 9). The 
intensity of stalked barnacles (Table 
3) was highest in crabs collected from 
aquasilviculture sites (104), followed 
by crabs from the wild (31) and from 
the pond (24). Prevalence was highest 
in crabs from the wild (23%) followed by 
those collected from aquasilviculture 
sites and ponds (both 16%). Intensity 
and prevalence were highest in those 
from the wild and aquasilviculture sites 
probably because of the volume of 
water that passes through the gills of 
mud crab in these environments (Ihwan 
et al., 2015).

Fig. 4. Mud crab with darker than normal 
color of the carapace (A) and orange patch 
on the carapace (B) Fig. 5. Mud crab with holes on the shells

A

B
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Stalked barnacles infestation in the 
gills has been reported in different 
crab species (Ihwan et al., 2015; Lin 
et al., 2014; Kumaravel et al., 2009). 
Infestation may result to difficulty 
in respiration because the barnacles 
occupy the space on the gills normally 
available for oxygen and carbon dioxide 
exchange. The parasite also competes 
with the mud crab for the use of 
oxygen. However, findings of other 
authors showed that the attachment 
of stalked barnacles does not have any 
serious effect (Ihwan et al., 2015).

Fig. 6. Mud crab with necrotic gills (A), 
brown (B) and dark gills (C)

A

B

C

Mycology

No fungal infection was observed in 
this study probably because samples 
were juvenile to adult stages. Fungal 
infection in mud crab was previously 
observed in the egg and larval stages 
(Quinitio et al., 2001).

Bacteriology

From the hemolymph, no bacteria was 
recovered from nutrient agar (NA, a 
general medium wherein all kinds of 

Fig. 7. Mud crab with filamentous algae on 
the exoskeleton

Fig. 8. Barnacles Balanus sp. on shell of 
mud crab

Fig. 9. Stalked barnacles Octolasmis spp. 
on gills of mud crab
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Table 3. Distribution across different culture environments, prevalence and intensity of 
parasites and fouling organisms observed in mud crab

Pathogen

Number of collected samples per culture environment

Polyculture
n=264

Monoculture
Aquasilviculture

n=98
Wild

n=386
Total

n=767Pond 
n=4

Concrete  
tank
n=5

Absence of 
parasites 222 13 5 82 297 620

Stalked barnacle

% Prevalence 16 0 0 16 23

Intensity 24 0 0 104 31

Barnacles on exoskeleton

% Prevalence 0 0.07 0 0 0.01

Intensity 0 1 0 0 1

bacteria grow), thiosulfate bilesalt 
sucrose agar (TCBS, a Vibrio selective 
medium) and glutamate starch 
phenol red agar (GSP, a Pseudomonas-
Aeromonas selective medium) in 297 
out of  the 767 mud crab samples. No 
bacteria was recovered from NA, TCBS 
and GSP in 47, 45 and 43 % of samples 
from the pond, aquasilviculture sites, 
and wild, respectively. Representative 
colonies that grow on NA, TCBS and 
GSP were selected for bacterial 
identification. A total of 1,450 bacteria  
colonies from the hemolymph of 
470  mud crabs were chosen and 
identified to belong to the genus 
Vibrio, Pseudomonas, Aeromonas,  
Edwardsiella and Mycobacteria.

Pathogenicity tests of bacteria 
isolated in pure form suggest that they 
might be secondary pathogens that 
cause mortality only when the crabs 
are stressed or when their immune 
responses are weak such as during 
molting. Shrimp are more susceptible 
to vibriosis during the premolt and post 
molt stages (Liu et al., 2004; Le Moullac 
et al., 1997). Molting requires a lot of 

energy and stresses the crab making 
them more susceptible to infection 
(Morado et al., 1999). The ability of 
mud crab to resist bacterial infection 
when not stressed could be attributed 
to the innate antimicrobial property 
they possess (Veeruraj et al., 2008).

Virology

Of the 767 mud crab samples, 14 
were positive for WSSV (Table 4) 
and all were pond-sourced. Samples 
from experimental ponds were WSSV 
positive at mid-culture period but were 
negative at harvest. Those that were 
heavily infected could have died and 
those that survived until harvest could 
have low viral load not detectable by 
nested PCR. WSSV infection in this study 
is associated with low temperature 
and presence of WSSV infected 
shrimp. In shrimps, WSSV replication 
and load increased at constantly low 
temperature of 22-27°C (Rahman et 
al., 2006) while the immune response 
of the organisms is impaired (Vidal et 
al., 2001), thereby increasing chances 
of infection and mortality. Mud crabs 



Philippines: In the forefront of the mud crab industry development 85

eat some of the infected dead shrimp 
and possibly resulted in increased viral 
load. The infection is further enhanced 
by low temperature which escalates 
the load to pathogenic levels. Increased 
larval mud crab mortalities due to low 
temperature have been demonstrated 
(Lavilla-Pitogo et al., 2007). Spread 
of WSSV through cohabitation has 
been reported in shrimp (Tuyen et al., 
2014). Aside from low temperature and 
presence of WSSV positive shrimp in 
the system, other factors such as WSSV 
viral load and presence of the virus in 
the soil and water have been involved 
in the observed mud crab mortalities. 

Two mud crab samples from the wild 
were positive for IHHNV. Whether 
IHHNV infection can cause mortality in 
mud crab or not is difficult to determine 
since samples with this virus were 
all from the wild only. Other possible 
effects of the virus on mud crab cannot 
be assessed. IHHNV has been previously 
reported in shrimp in the Philippines in 
the wild but not in mud crabs (Belak et 
al., 1999).

All mud crab samples tested were 
negative for the other known shrimp 
viruses (i.e. TSV, YHV/GAV, IMNV).

Conclusions and 
Recommendations
 
Presence of WSSV-infected shrimp and 
low water temperature were identified 
as WSSV risk factors in this study. It 
is recommended that shrimp or any 
crustacean should not be polycultured 
with mud crab because they have the 
same kind of diseases. Nets should be 
installed at the pond gate to prevent 
the entry of shrimps, which could be 
disease carriers, from the outside 
environment. Culture of mud crab 
during the cold months should also be 
avoided.

Identification of other risk factors for 
WSSV infection is likewise important 
in creating efficient preventive and 
mitigation strategies against this 
disease. To be able to do this, the 
threshold level for WSSV infection 
in mud crab should be determined. 
Protocols to detect WSSV in the 
water and soil should be put in place. 
Therefore, quantitative polymerase 
chain reaction (QPCR) protocols 
to detect WSSV should be locally 
established. QPCR is more sensitive 
than conventional PCR for detecting 
WSSV especially in samples with very 

Table 4. Presence of viral pathogens in mud crabs from different culture environments 

Pathogen

Number of collected samples per culture environment 

Polyculture
n=264

Monoculture
Aquasilviculture

n=98
Wild

n=386
Total 

n=767Pond
n=14

Concrete 
Tanks
n=5

No virus 250
(94.7%)

13
(92.86%)

5
(100%)

98
(100%)

384
(99.48%)

750
(97.78%)

WSSV 14
(5.3%)

1
(7.14%) 0 0 0 15

(1.96%)

IHHNV 0 0 0 0 2
(0.52%)

2
(0.26%)
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low WSSV load (Martorelli et al., 2010). 
Risk factors for IHHNV infection should 
also be identified. Screening of juvenile 
crabs for WSSV and IHHNV before 
stocking is recommended.
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