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In the past seven or eight years the use of low-salinity conditions for raising Black Tiger Shrimp has become more popular in almost every part of the country where shrimp farms are found. This is because shrimp farms that use water with low salinity have no problems of diseases from Luminescent Bacteria or toxic Dinoflagellate Plankton. Problems from Yellow Head Virus and White Spot Syndrome Virus are also less severe than on farms where normal seawater, with a salinity of 30-35 ppt, is used. Seventy per cent of the shrimp produced in Thailand, or about 300,000 tons a year, comes from farms using low-saline conditions, yet these farms account for only 50 per cent of the total amount of area devoted to shrimp farming in the country. Shrimp farms using seawater cover about 50,000 hectare, approximately the same area as shrimp farms using low-salinity water, but they produce only 30 per cent of the total output.


Shrimp farms using low-salinity water obtain their water from two sources – either from brackish streams or rivers, or from salt farms. The water obtained from salt farms is called brine water. Shrimp farmers who use brine water dilute it to a salinity level of 3-5 ppt and then add more fresh water as the shrimp grow so that the salinity level is down to 0-2 ppt by the time the shrimp are harvested (Limsuwan, 2000).


There is a great variance in the salinity of brine water obtained from salt farms at different stages of the salt making process or at different times of the year. The salinity may be as low as 100 ppt at some times, or as high as 300 ppt during the dry season. No previous studies were made of the appropriateness of different concentrations of brine water for using in shrimp farms, including the most beneficial levels of the major ions and the most appropriate level of salinity to prevent disease.


For this reason, this study was undertaken to analyze the amount of major ions and the salinity level of brine water at different stages in the salt making process to determine which stage is most appropriate for drawing water to use in shrimp farms. The samples were taken from salt farms at Samut Songkram, an important salt production area. The salt farmers pump seawater into shallow ponds and allow it to evaporate until salt precipitates out. Usually brine water is pumped out for sale to shrimp farmers when it has evaporate to a high level of salinity. Water trucks with a capacity of 12-15 tons pump out the water and deliver it to shrimp farms, and the shrimp farmers then add fresh water to reduce the salinity to 3-5 ppt before releasing their postlarvae.


Brine water with a salinity of 35, 45, 80, 120, 250 and 300 ppt was collected for analysis four times. The standard method of Clescari et al. (1998) was used to analyze for concentrations of major ions and the samples were also cultured for total bacteria count and Vibrio bacteria count, since Vibrio bacteria are the most common type to cause diseases in marine animals.


The results of the bacteria tests are shown in Table 1. The total bacteria count dropped drastically when the salinity reached 200 ppt. The number of Vibrio bacteria (both the yellow colony and the green colony) dropped gradually with the increase in salinity, and no Vibrio bacteria were found when the salinity reached 200 ppt. When separate cultured of green colony and yellow colony Vibrio bacteria were raised on the specific substrate of Thiosulfate Citrate Sucrose (TCBS) agar,  it was found that the yellow colony could survive in brine water with salinity of up to 120 ppt, but when the salinity level was increased to 200 ppt all the bacteria died.


The results of tests for concentrations of various ions in brine water of different salinity levels are shown in Table 2. The concentration of the major ions such as calcium, magnesium, sodium, potassium, chloride, bicarbonate and sulfate at a salinity level of 35 ppt were about the same as in normal seawater. However, as the salinity of the brine water solution increased, the concentration of most ions increased, with the exception of calcium and bicarbonate. The concentration of calcium ions increased with the salinity of the solution up to the point of 80 ppt, and then it remained constant up to the level of 200 ppt, when it decreased. The decrease, which was apparently due to precipitation, was more marked at the salinity levels of 250 ppt and 300 ppt, The volume of bicarbonate tended to decrease slightly with increasing salinity, while the volume of carbonate increased slightly with increasing salinity. Yet when the bicarbonate and carbonate ion concentrations were considered together, the amount at each level of salinity was about the same. The concentrations of the other major ions – magnesium, sodium, potassium, chloride and sulfate – increased steadily with increased salinity.


Other ions, such as orthophosphate, silicate, iron and zinc, were found in very low concentrations at every salinity level from 35 ppt to 300 ppt. The amount of iodide ions dropped gradually from the salinity level of 35 ppt, and at the level of 200-300 ppt. the amount of iodide ions was about half that of normal seawater.


Usually, when brine water mixed with fresh water to achieve a salinity level of just 3-5 ppt to use for raising Black Tiger Shrimp, the original salinity of brine water is around 100-300 ppt. This is because it is more cost efficient to transport highly saline brine water and then dilute it at the shrimp farm.


According to the results of this study, brine water at every level of salinity contains sufficient concentrations of the major ions to support the needs of shrimp, although at salinity of 250 ppt or over the amount of calcium ions will drop. This is similar to the results reported by Sturm (1980). However, the shrimp farmers must dilute the brine water solution before introducing the shrimp to the pond. If this makes the concentration of major ions such as calcium, magnesium, potassium or bicarbonate too low, the farmer can solve the problem by adding agricultural limestone (CaCo3) or dolomite limestone (MgCO3.CaCO3). In some cases, the fresh water used for diluting the brine water is low in potassium ions, so the farmer may add potassium chloride or potassium sulfate (K2SO4) to increase the potassium ion level (Boyd, C. E., personal communication). These chemicals are commonly used in aquaculture.


While the salinity of water in the shrimp pond drops close to 0 ppt shrimp will weaken and will tend to eat each other during molting. In this case, farmers should add granular salt or brine solution to raise the salinity to a level where the shrimp can eat and grow normally. The salinity level should be at least 2 ppt if the concentration of shrimp is up to 6 tons/hectare, but can be as low as 1 ppt if the concentration of shrimp is only around 3 tons/hectare.


In terms of bacterial problem this study found that no Vibrio bacteria was present when the salinity of brine water was up to 200 ppt, so brine water with a salinity of 200 ppt or over should be safe for shrimp farming and should not cause any bacterial disease problems. At 200 ppt, the amount of major ions is also just as appropriate for shrimp farming compose to regular seawater.


Therefore, we can conclude that brine water with a salinity of 200 ppt, when diluted with fresh water to the level of 3-5 ppt, is appropriate for shrimp farming.
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Table 1.   Number of bacteria from brine water at different salinity.

Salinity
Number of bacteria (CFU/ml)

(ppt)
Total Bacteria
Total Vibrio
Yellow colony Vibrio
Green colony Vibrio

35
2.48 x 104
7.33 x 103
4.28 x 103
3.05 x 103

45
8.59 x 104
6.19 x 103
4.16 x 103
2.03 x 103

80
3.80 x 104
4.25 x 103
3.51 x 103
7.38 x 102

120
6.45 x 103
3.31 x 102
3.31 x 102
0

200
1.63 x 103
0
0
0

Table 2.     Average concentrations of ions (mg/L) in brine waters from evaporation ponds at different salinity.


Salinity (ppt.)

Ion
35
45
80
120
200
250
300

calcium
355
569
1,167
1,089
944
644
480

magnesium
1,257
1,387
2,810
4,915
6,833
13,140
15,558

sodium
10,285
16,274
23,688
34,362
49,416
71,013
89,167

potassium
390
440
945
1,150
2,446
3,105
3,789

chloride
7,337
22,474
41,873
49,226
118,163
139,141
163,063

bicarbonate
90
84
41
54
64
120
156

carbonate
24
24
29
43
50
6
0

sulfate
2,440
8,795
21,852
14,857
13,380
16,184
19,550

orthophos-phate
0.397
0.193
0.068
0.022
0.004
0.200
0.186

silicate
0.042
0.021
0.027
0.051
0.118
0.543
0.830

iron
0.043
0.022
0.044
0.044
0.024
0.095
0.752

zinc
0.015
0.020
0.028
0.039
0.028
0.051
0.089

iodide
141
127
98
93
76
62
65

CHLORAMPHENICOL IN AQUACULTURE

Amornchai Somjetlertcharoen


Chloramphenicol, a protein synthesis inhibitor, is an antibiotic produced by Streptomyces venezuelae, an organism first isolated in 1947 from a soil sample collected in Venezuela. Chloramphenicol acts primarily by binding reversibly to the 50S ribosomal subunit and also can inhibit mitochondrial protein synthesis in mammalian cells. This drug is reserved for serious infections in which the location of the infection, susceptibility of the pathogen or poor response to other therapy indicate restricted antimicrobial option such as meningitis, typhus, and typhoid fever, who cannot take safer alternatives because of resistance or allergies. In addition, it used for treatment of rickettsial diseases in the patients who sensitized to tetracyclines and in those with reduced renal function in pregnant women.
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There is limited evidence for carcinogenicity of chloramphenicol in humans. 
The most important adverse effects of chloramphenicol involve the haematopoietic system, possible idiosyncratic bone marrow suppression that presented as anemia, leukopenia, or thrombocytopenia, and potentially fatal toxicity to neonates exposed to excessive dose of chloramphenicol, called gray baby syndrome. Another haematological side effect is rare, unpredictable, non-dose-related aplastic anaemia, which often appears after drug has been discontinued. Chloramphenicol induces aplastic anemia, and this condition is related to the occurrence of leukemia. Other adverse effects include hypersensitivity reactions (macular or vesicular skin rashes), gastrointestinal complaints and neurological complication after long-term treatment. The structural feature of chloramphenicol that is responsible for aplastic anemia is hypothesized to be the nitro group, which might be metabolized by intestinal bacteria to a toxic intermediate. However, the exact biochemical mechanism has not yet been elucidated.



In Asia, chloramphenicol has been widely used as a veterinarian antibiotic in aquaculture despite regal controls in many countries. Florfenicol and thiamphenicol, derivatives of chloramphenicol, are also used for treatment of bacterial infection. After finding of chloramphenicol residues in shrimp products exported from Asia to EU on September, 2001, the use of this drug in aquaculture is taken into account very seriously. According to USFDA, chloramphenicol, both animal and human drug, is placed in the list of substances those are prohibited for extra-label uses in all food-producing animals. The current list of prohibited drugs also includes furazolidone and nitrofurazone. From the EU food safety, chloramphenicol is located in the list of pharmacology active substances for which no maximum levels can be fixed. No drug residual allowance to be found in food animals. The alternatives have been proposed to avoid using antimicrobials or other chemicals in food fish. Nutritional supplements and immunostimulants are considered to replace the using of drugs and chemicals by keeping the aquatic animals healthy till harvesting. Biocontrol, by using appropriate microbes, is an option to eliminate nitrogenous waste at the bottom of the ponds.  
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Quarantine and Health Certification

Quarantine is defined as a process which involves preborder, border and postborder activities including premovement screening, premovement certification, movement, confinement on arrival, checking during confinement, releases and subsequent monitoring as appropriate.

The certification  process is aimed to reduce the risk of spreading aquatic animal diseases when moving from place to place, country to country and region to region. The level of risk in introducing or spreading  pathogens within the country is lower than that through inter-regional trades.

To minimize the risk of disease transmission through pathogen carrying animals, the status of  animal health  must be inspected, screened and certified. Proper health certification generally requires proper disease diagnosis at the premovement screening. However, the level of disease diagnostic capability varies among countries. In some countries the certification is difficult to implement because of inadequate disease diagnostic facilities and expertise. Under this situation, post border  activities are very important and become the responsibility of the recipient countries.

At present, trade activities and movements of live aquatic animal are in very large volume. It is difficult to establish  adequate confinement facilities at borders of the receiving ends for quarantine purpose. Therefore, premovement  screening would provide a more realistic alternative procedure. However, diagnosis for disease screening must meet the requirement of trading partners. 

Diagnostic Requirement

In order to obtain proper certification for minimizing the risk of spreading of infectious diseases, the following requirements must be met.

1. adequate diagnostic facilities with capable diagnosticians

2. acceptable diagnostic procedures

3. acceptable protocols and procedures for certification.

As mentioned earlier, diagnostic capacity in each country is different particularly among the Southeast Asian countries. At present, certain countries already have very advanced facilities and capability, while others have limited capability. This ununiformity results in each country having it’s own procedure and protocol, and possibly that some of those procedures can not be accepted by the trade partners thus causing problem of trade barrier.

Diagnostic Requirement for Quarantine and Health Certification.

In  addition to above requirements, it is also necessary to include the following aspects to guarantee proper quarantine and health certification.

1. Competency of  authorities for quarantine and health certification  

2. Establishment of adequate confinement activities

3. Farm inspection as preborder activity

4. Establishment of  inspection unit at the border

5. Information exchanges among trading partners

Diagnostic procedures to meet the minimum risk requirement are often time consuming that may cause mortality risk of inspected animals. Up-to-date information occurrence of infectious disease among trading countries would reduce the diagnostic time to other countries. Farm inspection as a preborder procedure would help to reduce disease occurrence.

Regional Harmonization

The variability in capabilities to diagnose the disease of living aquatic animals is a common cause for each country to set its requirement for quarantine and  health certification. Consequently, the certification issued by one country may not meet the requirement of other countries, particularly from those countries where diagnostic capability is not established.

In countries which governments recognize the importance of quarantine and  health certification in prevented spreading of diseases, their diagnostic facility and capability are well established. It will take time for all countries to meet the international standard for certification.    

To avoid unjustified trade barrier and to minimize the risk of disease spreading, regional harmonization must be established. It is suggested that the following aspects must be considered, agreed and established.

1. Standard protocols  and procedures to be applied in diagnosis of serious infectious diseases within the region.

2. Standard health certificate to be used in the region.

3. Information exchanges among competent authorities of trading partners in order to reduce unnecessary diagnosis.

It should be the responsibility of those countries, which have higher capability in disease diagnosis to support and help countries of lower capability to upgrade and establish facilities and capabilities. 
Sample preparations for a detection of Mycobacterium in fish, feed and environmental samples by PCR-RCBH 

Suppalak Puttinaowarat

Aquatic Animal Health Research Institute, Department of Fisheries, Ladyao, Jatujak, Bangkok 10900 Thailand

The movement of live aquatic animals has recently become of international concern since it is a potential route for introducing new pathogens into the aquatic environment, which in turn, may have detrimental effects on indigenous species.   Since mycobacteriosis, caused by Mycobacterium spp., has now been reported in a wide range of both food fish and ornamental fish, some countries require certification stating that imported animals are Mycobacterium-free. Detection of Mycobacterium is time consuming because of their slow growth.  A number of different methods have been used to identify Mycobacterium based on biochemistry, mycolic acid profiles, antibody-based and DNA-based methods., AAHRI is the only recognised authority in Thailand to provide health certification for live fish, which are being exported world-wide.  The fish are certified as Mycobacterium-free, based on a polymerase chain reaction-reverse cross blot hybridization (PCR-RCBH) method previously described by Puttinaowarat et al (2002). 
Sample preparation is a crucial step in the PCR procedure. Each type of sample (fish tissue, food, sediment, etc.) differs in the amount of organic material that is present, and this can interfere with the isolation of DNA as well as the DNA amplification.  Therefore, a selection of methods used to prepare different types of samples from fish farms for use in PCR are described below. There is no one ideal method for DNA extraction, however the methods outlined are based on the author’s own personnel experience, which may be useful to others doing similar types of work. 

Sample preparation 

One advantage of the PCR is that extracted DNA does not have to be purified to the same extent as for other procedures.  However, some samples may contain inhibitors of the PCR and therefore some precautions may need to be taken during sample preparation to prevent inhibition.  

Bacteria samples

Bacteria from pure cultures can be prepared for PCR in two different ways depending on the purity of DNA required.
(a) Bacterial lysates

A small amount of bacteria (around 1 mg; 108 bacteria) is suspended in a vial containing 0.5 ml of TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8.0) and 0.5 ml of 150-212 mm glass beads.  The bacterial suspension is incubated at 75(C for 15 min to kill bacteria and then vortexed at a maximum speed for 1 min.  The supernatant is diluted 1/100 with TE buffer and used as a template in the PCR.  

It should be noted that this extraction procedure is not suitable for bacteria cultured on Ogawa medium since the bacteria contain a high amount of organic material from the culture medium, and bacteria should instead be grown on Modified Saulton’s Agar.

(b) DNA isolation

Bacteria previously incubated at 75(C for 15 min are then centrifuged at 3000 xg for 20 min.  The pellets are washed twice with TE buffer and resuspended in 5 mL of TE buffer.  Lysozyme is added at a final concentration of 1 mg mL-1 and the bacteria are incubated for 90 min at 37(C.  Proteinase K and sodium dodecyl sulfate (SDS) are then added at a final concentration of 0.1 mg mL-1 and 1% (w/v) respectively, and the bacteria are incubated for a further 1 h at 60(C with continuous shaking.  The mixture is added to Tris-saturated phenol, pH 8.0 (Sigma) at a ratio of 1:1 (v:v) and mixed on a rotator shaker for 10 min.  The bacterial suspension is then centrifuged at 3000 xg for 10 min.  The upper aqueous layer is collected taking care not to disturb the interphase, and phenol/chloroform (Sigma) is added to the aqueous phase at a ratio 1:1 (v:v).  The tubes are again shaken on a rotator shaker for 10 min, then centrifuged at 3000 xg for 5 min.  The upper aqueous phase is transferred to a fresh tube and the procedure repeated with chloroform only.  DNA, present in the final solution, is precipitated by adding cold ethanol (-20(C) and NaCl at a final concentration of 70% and 0.2 M respectively, and incubating at -20(C for at least 1 h.  The tubes are centrifuged at 3000 xg at -20°C for 30 min.  The supernatant is discarded and 70% cold ethanol is gently added to the pellets taking care not to disturb them.  The tubes are again centrifuged at 3000 xg at -20°C for 5 min and the supernatant is removed.  The pellets are dried in a desiccator before re-dissolving them in 3 mL of TE buffer with an overnight incubation at 4(C.  

Fish samples

Infected tissue samples commonly sampled are spleen, kidney and liver. Any fat surrounding the tissue should be trimmed off.  The samples are placed on an eppendorf and grinded with a small pestle. The samples are then treated with proteinase K solution (0.1 mg ml-1 proteinase K in 20 mM Tris-HCL pH 8.3, 0.5% Triton X-100, 1 mM EDTA) at 60(C overnight and treated as described by Boom et al (1990). 

Blood samples

Blood (1 ml) is collected from a caudal vein of the animal.  To prevent clotting, 30(l of 0.2M EDTA is added to the sample.  It should be noted that the use of heparin is not recommended, as it will inhibit the PCR.  However, EDTA is also a PCR inhibitor, so excess amounts should be avoided.  The sample is then centrifuged at 8,000 xg for 3 min and the middle layer (white blood cell) is collected and treated with 1 ml lysis buffer (0.1M Tris, 0.32M sucrose, 1% Triton x-100, pH 7.5).  The mixture is centrifuged at 8,000 xg for 5 min and the supernatant discarded.  The following solutions are then added to the pellet: 50 (l of STE buffer (0.5M Tris, 0.01M EDTA, 1M NaCl, pH 7.5), 25 (l of 10% SDS, 20 (l of 5 mg ml-1 proteinese K and 550 (l of water and then incubate at 37(C for 12 h.   The sample is treated with phenol and chloroform twice and 0.1 volume of 3M Na-acetate and 0.6 volume of iso-propanol is added to the pellet.  The mixture is centrifuged at 8,000 xg for 4 min. The supernatant is removed and the pellet is washed with cold 70% ethanol and allowed to dry.  The pellet of DNA is then diluted with 100 (l of TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8.0). 

Feed

Live feed including artemia, rotifer and water flea are washed twice with sterile water and then incubated with proteinase K overnight at 60(C.  The digested sample is subsequently treated as described by Boom et al (1990).

Sediment

The sediment on the bottom of fish tank is collected and treated twice with phenol and chloroform and the DNA solution is then precipitate in ethanol as described above. 

Water

Fifty ml of water sample is collected and centrifuged at 4,000 xg for 20 min.  The supernatant is removed and the pellet is treated as described by Boom et al (1990).

PCR-RCBH is a powerful method to detect and identify Mycobacterium spp.  The limit detection of the method is equivalent to 20 mycobacteria (Puttinaowarat et al, 2002).  The detection of mycobacteria in environmental samples is important as it can indicate possible routes of infection.  However, it should be noted that the presence of bacteria in the environment does not necessarily mean that the fish are infected.  Infection may be the result of a number of different factors including the health status of the fish, the environmental condition of the water in which the fish are held, as well as the number of the bacteria present in the environment. Although mycobacteriosis is not currently a disease notifiable to the Office International des Epizooties (OIE), methods of disease-screening should be discussed internationally with a view to developing a standardised method to detect Mycobacterium in fish and environmental samples which is both sensitive and reproducible.   
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Common problems in semi-intensive shrimp farming in Northern Vietnam

Pornlerd Chanratchakool

Support to Brackish Water and Marine Aquaculture (SUMA) is a Danida supported part of the Fisheries Sector Programme in Vietnam, advocating the Ministry of Fisheries on marine and brackish water aquaculture development. The aim of the project is to strengthen the administration work and to strengthen the management practices as required by the farmer in order to produce marine aquatic products through environmentally and socially sustainable aquaculture development.

Part of the SUMA reinforce, is to look into possibilities for improving or changing the non-productive salt fields or extensive shrimp into improved extensive (3-5 PL/m2) or semi-intensive shrimp production (5-15 PL/m2). As part of the SUMA input, pilot projects have been set up in two provinces, Nghe an and Ha tinh for above shrimp production as a mean to try to alleviate poverty in the coastal areas.
Since the project started, there were many serious disease outbreaks in the study areas. The most common shrimp diseases are White Spot Disease, Bacterial Diseases and some other management related problems. Causes of the problem and some management recommendation have been developed during some visits as followed

Pattern of disease outbreak

The information gathered from farm visit and discussion with the farmers on disease problem in the area revealed that most of the pond stocked during February-March suffered from White Spot Disease. The outbreak occurred around 30-40 days after stocked. The pond stocked with the seed from the same seed seller at the same time was generally suffered from the disease nearly the same time. The extreme changed weather condition was proved to be the factor that triggers an outbreak. Moreover, the water depth in most of the pond was shallow which allowed the benthic algae growth at the pond bottom. This algae was gradually died within one month after the pond has been stocked and led to the pond bottom deterioration and poor water quality. If the pond has stocked with some infected seed, outbreak of the disease occurred soon after the pond and weather condition rapidly changed. The severity of outbreak depended on the prevalent of the infected seed at the time of stocking. Transmission of virus from the infected pond to the neighboring pond as well as via incoming water was unlikely. 

For example, there was one infected pond in the Quynh Loc Commune, Nghe An Province. The shrimp were died since 35 days after stocked and there was some mortality continuing where as the surrounding ponds stocked 2 weeks after were not infected. These ponds were sharing the same water source. However, 2 weeks before the workshop farmers observed some of the white shrimp in most of these ponds were died with white spot on the shell. No black tiger shrimp was died. From the information given by the farmer, there was a cold weather at the end of April followed by hot weather, then the mortality was observed. It was assumed that those white shrimp were being infected from the water source but still survived within the pond. The outbreak was triggered by the bad weather condition. The infection was not via the water or contaminated from the neighboring pond since the black tiger shrimp were not infected at the same time.

General recommendation

Since the disease outbreak is activated by the weather and pond condition as describe above. In order to prevent an outbreak, the farmers should manage the pond well. Following are some management recommendations.

Pond preparation.  Before stocking the new cycle, the accumulated waste must be removed in order to reduce the organic matter in the pond. Care should be taken in sandy soil or un-compacted soil since the organic matter may not accumulated on the pond bottom surface but was deep into the soil. Therefore, the soil must be flushing or washing thoroughly.

Water preparation. The water from the storage pond proves to be a good source for the culture. The farmers should prepared and stored the water in the storage pond for at least 7 days before preparation. The longer period up to 20 days is required in outbreak area. Water disinfectant was not recommended for the extensive or improved extensive culture since the effectiveness is greatly reduced if the mixing of the chemical in the water was not good, and it was not cost effective. Water must be filter by 2-3 layers of the net (89 holes/cm2) to prevent predator and others crustaceans. The water should be fertilized with organic fertilizer such as chicken or cow manure (50-100 Kg/Ha). The water color should be light green with transparency of 30-40 cm before stocking. The water depth should be maintained at 1.0 meter. If the water has been treated, it should not be used before 4 days after treatment.

Post larvae selection   There are some criteria for larva selection as followed

The farmer should selected the larval at the hatcheries by they own. At the time of visited, it should not see many dead shrimp within the tank. Many dead shrimp in the tank indicated the continuous mortality. The larva should swimming actively against the current, without abnormal swimming or floating in the water. The larva should have uniform color and size. No external fouling and show negative PCR result for WSSV test

Stocking.   Stocked time should be decided base on the weather condition. The pond should be stocked in the period with stable weather condition. Removed the weak and dead larva from the bag before stocking can reduced the number of the infected larva. Therefore, reducing the severity of an outbreak.

Water quality monitoring. There are some water quality parameters that should be monitored. Water color, pH and weather condition should be monitored and recorded everyday (3-4 PM). This will help the farmers to make decision on farm management. The water color should be maintain in green color and maintain the pH between 7.5-8.5. Change the water when the pH is out of range or the color change to dark green or brown or clear. Use deep water to prevent benthic algae growth in clear watercolor.

Pond soil monitoring.  The mud from the pond bottom should be checked once a week after stocked. Do water exchange when the mud color turn to black or bad smell.  
Action plan for outbreak.  In case there is mortality in the pond the following action can be done.

1. Count the number of date shrimp everyday to look at the increasing mortality rate.

2. If the number of dead shrimp rapidly increase exponentially, consider as an outbreak i.e. 5 at day 1, 20 at day 2 and many more in day 3. The farmers should decide to harvest or break the culture cycle.

3. During harvest the water must be retained in settling pond 7 days before release.

4. In case the farmer stop culture, the water must be kept within the pond and continued to record the mortality.

5. If the mortality stop within one week and there are many shrimp left, continue feeding them.

6. If the mortality is continuing, wait until it stopped, waiting more than 14 days before release the water.

There were some other management-related problem identified and recommendation was made as followed,
Slow growth

Most of the farms visited only one pond was faced the problem with slow growth. This caused by the acid soil in the pond, no natural food available. It was recommended that the pond should be limed and fertilized. The fresh fish can be used to mix with the feed in order to improve appetite.

Tail rot and missing antenna. 

These abnormality were found in some ponds. This was also due to deteriorated pond bottom. The pond soil condition should be checked and pellets should be placed in clean area only. Feeding the shrimp only in deeper part of the pond when the temperature is high in the afternoon or evening.

Feeding problem

Most of the farmers in both areas were feeding the shrimp 3-4 times/day. The feeding schedule was 6.00 , 18.00  and 24.00 for 3 times and 6.00 , 12.00, 18.00 and 24.00 for 4 times. It was found that the farmer usually feed more at night. Since the temperature is change very rapidly, therefore the water temperature should be checked and the feeding rate is adjusted accordingly. The amount of feed should be reduced 20-30 % when the temperature below 24 c and higher than 33 c. In sunny day, the feed in the evening can be reduced or trying to feed in deeper area only. The amount of feed increase should not more than 1 kg/ day, for 100,000 shrimp. It was also recommended that the survival rate should be estimated and the feed adjust accordingly. The farmer should estimate the survival rate at the time of stocking. If possible, a small cage 1mx1m and 50 cm. deep (in water) could be used to stock 100-400 post larvae at the time of stocking. The survival could be checked again at day 5 or 7 after stocked. This will give a rough idea on the survival and can be used for feeding adjustment. Around one month after stocked, the shrimp should be sampling and average body weight should be checked as the initial size for comparison. Feeding rate can then be adjusted again using the size and estimate survival rate. Sampling the shrimp again within 7-10 day for the size checked. Then feeding could be adjusted according to the growth of the shrimp comparing with the last sampling. Routinely check and adjust the feed until harvest. In general, the maximum feed increment for the early stage of culture (40-70 days post stocked) is 500 gram for 100,000 survived shrimp per day. The maximum of 1kg for 100,000 survived shrimp per day could be used after 70 days until harvest.

Using fresh feed such as trash fish or mollusk was recommended as a substitute feed, at the ratio of 2or3 kg fresh feed to 1 kg pellet for 1-2 time per day. More water should be changed if the fresh feed has been used.

Water depth

Most of the ponds were shallow with the water depth ranged from 60-70 cm. If possible the water depth should maintained at least 80 cm. or provided some deeper area in the pond. 

Water exchange

In case the water parameter was not in the optimum range, pond water should be drained and filled in with stored water from the reservoir, which must be stored at least 5 days before being used. When the water pH became high as well as high plankton density, the water should be changed and lime could be used at the rate of 30 kg/ha at night. No chemical is adviced for decrease the water pH since the chemical may cause the dead of phytoplankton.

Chemical used

Many farmers have asked for the chemical using for water disinfectant after disease outbreak. It was not recommended to use any chemical since the cost is to high for such system. The diseased pond water must be kept at least 14 days after no mortality was observed, then can be drain.
_1087024128.cdx

