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1. INTRODUCTION 

Grapsid crabs play a very important role in the mangrove ecosystem like the Sundarbans. These crabs 
consuming the tree litters helps in the production of organic matter in the mangrove through their 
scavenging activity [1].  On an average 28% of the mangrove forest leaves are consumed by the crabs 
[2] and helps in turn over the nutrient to the mangrove forest for primary production. Bioturbation also 
known as sediment re-networking helps to change the surface topography of the mangrove, reduce the 
particle size and distribution and aeration of the sediment. Bioturbation also helps to reduce the amount 
of phyto-toxin in the soil and sediment of the forest [3]. Crabs consumed different parts of the mangrove 
propagules at preferential time and helps in the distribution of mangrove plants in the forest.  

Crustaceans and lower aquatic invertebrates are known to serve as the secondary source of food chain 
[4]. The grapsid crab or Pseudograpsus sp. belongs to the family Grapsidae, genus Pseudograpsus [5]  
(locally called pati kakra) are found in the canal of the Sundarbans. It is eaten by local people and also 
used as feed of fish after drying in local fish farm (Personal communication). 

About 10 million people live in the coastal region offshore island of Bangladesh [6]. Compare to the 
other parts of the country, people living in the coastal areas particularly around the Sundarbans Reserve 
Forest (SRF) are poor. Literacy rate is low. Most of them are anglers, landless laborers and marginal 
farmers. They catch white fish, shrimp, shrimp fry, mussel and so on [7]. The catch per unit effort using 
traditional gear is low. They also need to buy the fishing permit from forest department which is also 
expensive to them.  So get more fish within short period of time and to recover the cost of the 
permit/license, they directly use pesticides in canal. This practice is going on for last several years. In 
Khulna region, they have been usually using cypermethrin. In absence of cypermethrin, they have been 
using deltamethrin, fenvalerate and so on (Personal communication). Cypermethrin, deltmethrin and 
fenvalerate are all in the pyrethoid groups that are reported to usually use against pests of cotton, fruits 
and vegetables. Pyrethoids a synthetic pesticides is very popular now a days as it’s a good substitute of 
organochlorine, organophosphate and carbamates and also it is effective to wide range of insect species 
[8]. Fenvalerate also a type of synthetic pesticides widely accepted for its higher potency and quick 
biodegradability. 

Although these insecticides are usually used for killing the target species [9], they are also killing or 
affecting the non-target species indiscriminately in the applied canals. Crustaceans are claimed to be 
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Abstract: Grapsid crab (Pseudograpsus sp.) was exposed to three synthetic pesticides (pyrethroids eg. 

cypermethrin, deltamethrin and fenvalerate) to observe the toxicity on this crab. The crabs were exposed to 8 

concentrations of cypermethrin, 4 concentrations of fenvalerate and 6 concentrations of deltamethrin and a 

control. For each treatment there were three replicates and they were stocked in glass aquaria with 

dechlorinated tap water and aeration at a density of 1 crab/l. Cent  percent mortality were recorded at 0.16 

ppm and 0.004 ppm for fenvalerate and deltamethrin respectively within 72 hrs. Lethal concentrations (LC 50) 

for cypermethrin, deltamethrin and fenvalerate to grapsid crab at 48 hrs exposure periods were 0.00332 ppm,  

0.00137 ppm and 0.06976 ppm respectively; 0.00208 ppm, 0.00101 ppm and 0.04351 ppm respectively at 72 

hr; 0.00068 ppm, 0.00063 ppm and 0.03020 ppm respectively at 96 hr.  It was observed from the study that 

grapsid crabs were susceptible to all of the three pesticides, and deltamethrin was the most toxic. 
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more sensitive to pesticide toxicity than fish and mammals [10-13]. The 96 hr. LC50 of mysid 
(Mysidopsis bahia) is less than 0.01 µg/l for fenvalerate and cypermethrin, while 96 hr. LC50 of Penaeus 
duorarum is 0.036 µg/l and 0.48 µg/l for cypermethrin and fenvalerate, respectively. Furthermore, [12] 
reported that 100 g/ha of cypermethrin is enough for high mortality of aquatic insects and crustaceans 
though fish survive at this dose. Some studies have examined the effect of pesticides on fish, fish fry 
and invertebrates [13-15]. However, still now nobody attempt to assess the loss of crab species of the 
Sundarbans because of using pesticide. No effort is given to determine the LC50 of cypermethrin, 
deltmetyhrin and fenvalerate on grapsid crabs of SRF. This study was conducted to find out the toxic 
effect, LC50 of cypermethrin, fenvalerate and deltamethrin on Pseudomonas sp. at 48-h, 72-h and 96-h.  

2. MATERIALS AND METHODS  

2.1. Collection and Stocking of Crabs 

The adult grapsid crabs, Pseudomonas sp. both male and female were collected from coastal water in 
Mongla, Bagerhat near the Sundarbans, where freshwater streams are flowing [16]. The crabs were 
covered with straw and banana leaves in bamboo box and transported to the laboratory. Then, the crabs 
were acclimatized in large tank and stocked in glass aquarium at a stocking density 1 crab/l for the 
experiment.  

2.2. Preparation and Application of Test Pesticides 

The study was conducted at the Fish Physiology Laboratory, Khulna University, Bangladesh. The 
experiment was conducted into two groups. The control group was free from any pesticide. In the 
exposed groups, eight, six and seven different concentration of cypermethrin, deltamethrin and 
fenvalerate were used respectively (Fig. 1). The concentrations for  cypermethrin were 0.000025, 
0.00005, 0.0001, 0.0002, 0.0004, 0.0008, 0.0016 and 0.0032 ppm,  for deltamethrin were 0.000125, 
0.00025, 0.0005, 0.001, 0.002 and 0.004 ppm, and for fenvalerate were 0.0025, 0.005, 0.01, 0.02, 0.04, 
0.08, 0.16 ppm (Fig. 1). The pesticides were collected from local pesticide dealer. Three replicates were 
used for each treatment. Aeration was provided throughout the experimental period. 18 hrs light and 6 
hrs dark was used at the time of study, 4 feet florescent tube were used to provide the light. Mortality 
was recorded at every 12 hrs intervals up to 96 hrs.  

 
Figure1. Cumulative percentage of mortality of grapsid crab (Pseudograpsus sp.) of different concentrations of 

Cypermethrin, Deltamethrin and Fenvalerate at different exposure time. 
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2.3. Assessment of Treatment Effect 

The effect of pesticides were measured by counting mortality rate and analyzing LC50. LC50 values (the 

concentration of toxicant lethal to 50% of the test organisms in a specified time period) were calculated 
by probit analysis [17].  

3. RESULTS AND DISCUSSION 

Pesticides are known to cause great deleterious effect on aquatic resources and human. In the present 
study, LC50 of mangrove grapsid crab (Pseudograpsus sp.) were recorded at 24 hr up to 96 hr for 

different concentration of cypermethrin, deltamethrin and fenvalerate (Fig. 2). The average weight and 

carapace width of the crabs were 17.12±1.69 g and 2.23±0.54 mm. The crabs in control group showed 

normal behavior and was found to be alive during the entire experimental period. Crabs exposed to 
cypermethrin and other pyrethroids suffered from uncoordinated frequent movements [18]. Initial 

response of the exposed crabs in the present study was fast movement. After a short period of time, they 

showed abnormal swimming and movements including failure to maintain the orientation, and later 
they gathered at one place of the aquaria. Afterward, their movement gradually slowed down and finally 

settled down at the bottom. [19] in their experiment with Trichodactylus borellianus found that the crab 

were hyperactive at the beginning and become lethargic at the end of the experiment with cypermethin.  
This can happen because of changes in metabolic oxygen demands and ammonia N excretion [20]. 

In the present study, mortality rates varied with different concentrations and exposure time. It was 

observed from the mortality data that the mortality of crabs was positively correlated with increasing 

exposure time and concentration of all pesticides (Fig. 1). No cent percent mortality was found for 
cypermethrin within the tested concentrations. Cent percent mortality was observed for deltamethrin 

and fenvalerate at 0.004 ppm and 0.16 ppm respectively for 72 hr. Mortality of crabs ranged from 5-

55% at 48 hr, 5-70% at 72 hr and 15-85% at 96 hr exposed to different concentrations of cypermethrin, 
10-95% at 48 hr, 15-100% at 72 hr and 20-100% at 96 hr exposure of different concentrations of 

deltamethrin, 0-55% at 48 hr, 0-60% at 72 hr and 0-75% at 96 hr exposure of different concentrations 

of fenvalerate (Fig. 1). Therefore, the LC50 varied with different pesticides and exposure times. Similar 

mortality trend is observed in other experiments [13, 14] in Limnodrilus sp. and indian major carp with 
different pesticides. Estimated LC50 values of cypermethrin at various exposure periods were 0.00332 

ppm for 24 hr, 0.00208 ppm for 48 hr and 0.00068 ppm for 96 hr (Fig. 2). LC50 values of deltamethrin 

for grapsid crab at 24 hr, 48 hr, 72 hr and 96 hr were 0.00237 ppm, 0.00137 ppm, 0.00101 ppm and 
0.00063 ppm respectively. Regarding another pyrethoid pesticide fenvalerate, LC50 values at 48 hr, 72 

hr and 96 hr were 0.06976 ppm, 0.04351 ppm and 0.03020 ppm respectively (Fig. 2). These results 

showed that deltamethirn was the most toxic, then cypermethrin and fenvalerate to Pseudograpsus sp. 

Deltamethrin is often reported to be the most toxic to crustaceans among the pyrethroid insecticides 
[11]. Cypermethrin also shows more toxic effect than fenvalerate to freshwater crab, Barytelphusa 

cunicularis [21] and rainbow trout [22]. Regarding pyrethroid toxicity to other aquatic organisms, [23] 

found that LC50 for grass shrimp (P. pugio) at 96h for cypermethrin was as 0.016 µg/l. [24] in his study 
with P. duorarum found that the 96-h LC50 values of cypermethrin and fenvalerate were 0.11 (0.089-

0.13) and 0.84 (0.66-1.2) µg/l respectively. [15] stated the 96 hr LC50 values of cypermethrin to some 

species of fish (C. carpio. S. erythrophthalmus, S. gairdneri, S. trutta and T. nilotica) range 0.4–2.2 
μg/l. The 96 hr LC50 values of fenvalerate to the grass shrimp, P. pugio range from 0.007 to 0.071 µg/l 

[25]. The LC50 value of fenvalerate to C. carpio (48 hrs) are 0.030 ppm [26]. The amphipod E. estuarius 

had acute 96-hr LC50 values for deltamethrin between 1.66 to 7.99 ng/l and sand shrimp had acute 96-

hr LC50 for formulated deltamethrin from 27.4 ng/l [11]. 

The mortality from the exposure of three pesticides was different in the current study. Pesticides create 

stress on the aquatic organisms and change the biochemical and physiological condition of the body. 

Organisms all the time not able to cope up with the changes as a result they can die [21].  Different 
studies show that pesticides can act as hypo or hyper enzymatic toxicant. Because of pesticide exposure, 

enzyme responsible for anaerobic metabolism goes up and enzyme responsible for aerobic metabolisms 

goes down in the gill and hemolymph of crustacean [27]. Cypremethrin bounds with membrane enzyme 

and destroys the mitochondria, that causes decrease respiration in the organisms [18]. 
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Figure2. Lethal concentration (LC50) of cypermethrin, deltamethrin and fenvalerate at different exposure time. 

4. CONCLUSION 

From the present study, it seems that pyrethroid pesticides exposure to the crab caused toxic effects and 
the grapsid crabs are more susceptible to deltamethrin toxicity because the 48 hr, 72 hr and 96 hr LC50 
value for this pesticide is less than cypermethrin and fenvalerate. Since the Sundarbans mangrove region 
is nursery ground of crab larvae in Bangladesh, pesticide fishing and indiscriminate uses of pesticides 
in agricultural lands can cause serious threat to crabs. Moreover, such crabs that have accumulated 
pyrithroid pesticides in their body can be transferred to higher organisms including human through food 
chain. Pyrithroid pesticides induced acute toxicity could be used to study the physiological and 
biochemical changes of the crab and can be implemented in policy making and future project 
development. 
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