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Identified problems

• Acute Hepatopancreatic Necrosis Syndrome (AHPNS) 

appeared in Vietnam in year of 2010, it causes serious 

damage for shrimp culture in 2012 

• It found that shrimp get the disease of AHPNS is 

surinfected Vibrio bacteria

• Pesticides were also found in water and sediment in these 

shrimp ponds

• They are identified that Deltamethrin, Fenitrothion and 

Hexaconazole.

• Pesticides may unlikely cause AHPNS, but they may make 

shrimps are more susceptible to bacteria



Identified problems 

The residue of pesticides in water: 

- Deltamethrin:0.034-0.166 µg/L

- Fenitrothion:0.04-0.50 µg/L

The residue of pesticides in the sediment: 

- Deltamethrin 0.12-8.0( µg/kg)

- Fenitrothion 0.64-9.0 µg/kg

- Hexaconazole 19.2-27.0) µg/kg

http://www.fistenet.gov.vn



Purpose of the study

Ascertain if AHPNS will develop in 

shrimp held in water – sediment 
systems containing Vibrio bacteria 

and pesticides.



Methodology: Materials

- Aquaria (20 L), air pump, air stones 

- Shrimp, L. vannamei , 30 days of age 

- Sediment (+) and Water (+) from shrimp pond 

infected AHPNS

- Sediment (-) and Water (-) from shrimp pond non-

infected AHPNS

- Salinity :25-27ppt

- Shrimp density: 1 ind./L

- Feeding: Shrimps were fed with pellet two times 

per day at 3-5 % of BW.



Methodology: 

Pesticides and Bacteria

Deltamethrin (Delt.): 0.2 µg/L

Fenitrothion (Feni.): 0.5 µg/L

Hexaconazole (Hexa.): 0.5 µg/L

Bacteria used in challenge tests was Vibiro 

parahaemolyticus at 106 CFU/mL

1 st sampling: 5 days elapsed 

2 nd sampling: 10 days elapsed  



Experiment 1: (9 treatments, triplicate )
(7 added pes. + 2 controls) 

(-) Control (+) Control Exp.: (+) Control 

added pesticides

Sedi (-) 

+Water (-) +
Shri. (-)

Sedi. (+) + Water (+) 

+  Shri. (+) 

1.1: + Delt.

1.2: + Feni.

1.3: + Hexa.

1.4: + Delt+Feni.

1.5: +Delt.+ Hexa.

1.6: + Feni.+ Hexa.

1.7: + Delt.+Feni+ Hexa.

Sediment 



Experiment 2: (9 treatments, triplicate )

(7 added pes. + 2 Controls) 

(-) Control (+) Control Exp.: (+) Control 

added pesticides 

Water (-) + 

Shri.(-) 

Water (+) + 

Shri.(+) 

1.1: + Delt.

1.2: + Feni.

1.3: + Hexa.

1.4: + Delt.+Feni.

1.5: +Delt.+ Hexa.

1.6: + Feni.+ Hexa.

1.7: + Delt.+ Feni. +Hexa.



(-) Control (+) Control Added pesticides

Sedi (-) + Water 

(-) + Shri.(-)

Sedi (-) + Water (-) 

+ Shri. (+) 

1.1:  + Delt.

1.2: + Feni.

1.3: + Hexa.

1.4: + Delt. +Feni.

1.5: +Delt.+Hexa.

1.6: + Feni.+Hexa.

1.7: + Delt.+ Feni+Hexa

Experiment 3: (9 treatments, triplicate)

(7 added pes. + 2 controls) 

Sediment 



Results 



Exp.1:Physical water in the 1 st sampling 

Temp(oC) Salinity(ppt) pH

Mean±SD Mean±SD Mean±SD

(-) Control 26.3±0.0 25±0.0 7.3±0.0

(+) Control 26.5±0.1 26±0.0 7.4±0.1

Delt. 26.8±0.0 25±0.0 7.4±0.0

Feni. 26.7±0.1 26±0.0 7.5±0.0

Hexa. 27.0±0.0 26±1.0 7.4±0.0

Delt.+Feni. 26.9±0.0 26±1.0 7.5±0.1

Delt.+Hexa. 26.8±0.0 25±0.1 7.4±0.1

Feni.+Hexa. 27.0±0.2 25±0.0 7.5±0.0

Delt.+Feni+ Hexa 27.2±0.1 25±0.0 7.5±0.0

Temp., salinity and pH have little fluctuated and they are 

aceptable for shrimp culture 



Exp. 1: Water quality in the 1st sampling 

(mg/L)

NH3 NH4
+ H2S

Mean±SD Mean±SD Mean±SD

(-) Control 0.05±0.00 4.76±0.0 0.01±0.000

(+) Control 0.06±0.01 4.34±0.3 0.01±0.004

Delt. 0.06±0.00 4.38±0.7 0.02±0.007

Feni. 0.07±0.00 4.22±0.2 0.01±0.006

Hexa. 0.07±0.00 4.81±0.2 0.01±0.006

Delt.+Feni. 0.08±0.01 4.93±0.3 0.01±0.001

Delt.+Hexa. 0.07±0.01 5.03±0.5 0.01±0.002

Feni.+Hexa. 0.08±0.00 4.87±0.2 0.01±0.005

Delt.+Feni+ Hexa 0.10±0.00 5.48±0.1 0.01±0.004

TAN was rether high but NH3 and H2S were 

aceptable for shrimp culture 



Exp.1: Water quality in the  1st sampling 

(mg/L)

TN TP NO2
-

Mean±SD Mean±SD Mean±SD

(-) Control 9.85±0.00 2.46±0.00 0.08±0.0

(+) Control 7.63±1.07 1.47±0.45 0.17±0.01

Delt. 8.77±1.50 1.68±0.41 0.24±0.01

Feni. 7.17±0.74 1.36±0.17 0.21±0.01

Hexa. 8.51±1.37 1.23±0.15 0.08±0.0

Delt.+Feni. 8.32±2.01 1.62±0.46 0.16±0.0

Delt.+Hexa. 6.82±0.67 2.05±0.80 0.38±0.0

Feni.+Hexa. 6.54±0.45 1.61±0.15 0.31±0.02

Delt.+Feni+ Hexa 7.36±0.58 1.71±0.51 0.16±0.0

TN and TP are rather high. 

Nitrite is aceptable for aquaculture 



Exp.1: Water quality in the 2nd sampling

(mg/L) 

NH3 NH4
+ H2S NO2

- TN TP

(-) Control 0.05±0.00 4.76±0.00 0.01±0.00 0.21±0.00 22.04±0.00 4.80±0.00

(+) Control 0.28±0.03 4.34±1.01 0.01±0.01 0.21±0.05 18.43±1.64 3.74±0.72

Delt. 0.29±0.01 4.38±0.21 0.01±0.01 0.30±0.14 17.43±0.66 3.82±0.14

Feni. 0.29±0.01 4.22±0.17 0.01±0.01 0.38±0.15 12.68±5.52 2.62±1.44

Hexa. 0.32±0.08 4.81±0.20 0.00±0.00 0.13±0.10 17.00±2.84 3.45±0.08

Delt.+Feni. 0.36±0.08 4.93±0.78 0.01±0.01 0.20±0.01 14.44±5.92 2.96±0.90

Delt.+Hexa. 0.39±0.06 5.03±1.02 0.01±0.00 0.41±0.26 9.28±2.25 2.72±0.11

Feni.+Hexa. 0.46±0.07 4.87±1.45 0.00±0.00 0.44±0.14 16.98±3.11 1.67±1.01

Delt.+Feni+ 

Hexa 0.50±0.03 5.48±0.54 0.00±0.00 0.35±0.05 15.36±3.84 3.39±0.29

TN and TP have increased in the 2nd sampling

Nutrient matters were accumulated following the time of 
experiment 



Exp.1: Residue of pesticides

1 st sampling 2 nd sampling 

Delt. 

(µg/L)

Feni

(ng/L) 

Hexa. 

(µg/L)

Delt. 

(µg/L)

Feni

(ng/L) 

Hexa. 

(µg/L)

Delt. ND ND

Feni. ND ND

Hexa ND ND

Delt.+Feni ND ND ND ND

Delt.+Hexa. ND ND ND ND

Feni.+Hexa 4.7±0.3 0.23± 0.2 2.5±0.2 ND

Delt.+Feni.

+Hexa.

ND 4.2±0.2 0.2±0.1 ND 2.6±0.4 ND

Delt. was not detected in both of sampling

Feni. And Hexa. declined in the 2nd sampling 



Exp.1: Survival rate of L. vannamei that had been reared in 

water, sediment from infected shrimp pond, then challenged 
with  different pesticides and Vibrio parahaemolyticus for 10 

days

Treatment Vibrio parahaemolyticus Survival rate (%)

Dose (CFU mL-1)

(-) Control 90.0±0.0a

(+) Control 1.106
92.5±10.6a

Delt. 1.106
80.0±28.3a

Feni. 1.106
87.5±3.5a

Hexa. 1.106
85.0±7.1a

Delt.+Feni. 1.106
82.5±10.6a

Delt.+Hexa. 1.106
85.0±0.0a

Feni.+Hexa. 1.106
80.0±14.1a

Delt.+Feni. + Hexa. 1.106
87.5±3.5a

Not significant difference among the treatments 



Experiment 1 Treatments

Number  of samples 

with  AHPNS 

pathology/ Number  of 

test samples 

Pond sediment + 

pond water + 

bacteria

(AHPNS)

(-) Control:  Shri. (-) + water (-) 0/10

(+) Control: Shri. (+) + sedi. (+) + water (+) 8/12

(+) Control + Delt. 5/12

(+) Control + Feni. 5/12

(+) Control + Hexa. 5/12

(+) Control + Delta. + Feni. 10/12

(+) Control  + Delta. + Hexa. 9/12

(+) Control + Feni. + Hexa. 8/12

(+) Control + Delta. + Feni. + Hexa. 9/12

Exp.1: Combination Challenge Test

Combination challenge (Bacteria + pesticides) will 

increase mortality 



Apparently healthy HP of negative control shrimp



Tipical AHPNS leison (10X)



Typical AHPNS leison (40X)



Exp.2:Physical water in the 1st sampling 

Temp (oC) Salinity(ppt) pH

Mean±SD Mean±SD Mean±SD

(-) Control 26.3±0.0 25±0.0 7.3±0.0

(+) Control 26.3±0.1 26±0.0 7.4±0.1

Delt. 26.5±0.2 25±0.0 7.5±0.0

Feni. 26.9±0.1 26±0.0 7.5±0.1

Hexa. 26.8±0.0 26±0.0 7.4±0.0

Delt.+Feni. 26.8±0.1 25±0.0 7.4±0.0

Delt.+Hexa. 26.7±0.0 26±0.0 7.4±0.0

Feni.+Hexa. 26.8±0.0 25±0.0 7.5±0.1

Delt.+Feni+ Hexa 27.5±0.0 26±0.0 7.4±0.0

Physical parameters were stable among the 

treatments
They are acceptable for shrimp culture 



Exp. 2: Water quality in the 1st sampling 

(mg/L)

NH3 NH4
+ H2S

Mean±SD Mean±SD Mean±SD

(-) Control 0.05±0.00 4.76±0.00 0.01±0.00

(+) Control 0.06±0.01 4.63±0.16 0.02±0.01

Delt. 0.09±0.01 4.95±0.43 0.01±0.00

Feni. 0.10±0.01 5.56±0.82 0.01±0.00

Hexa. 0.07±0.00 4.73±0.10 0.01±0.00

Delt.+Feni. 0.06±0.01 4.54±0.63 0.01±0.00

Delt.+Hexa. 0.06±0.01 4.48±0.61 0.01±0.00

Feni.+Hexa. 0.08±0.01 5.21±0.27 0.01±0.00

Delt.+Feni+ Hexa 0.06±0.00 4.71±0.24 0.01±0.01

TAN was hight in all treatments, but ammonia and 

hydrogen sulfide are aceptable for shrimp culture



Exp.2: Water quality in the 1st sampling 

(mg/L)

TN TP NO2
-

Mean±SD Mean±SD Mean±SD

(-) Control 18.9±0.00 2.46±0.00 0.08±0.00

(+) Control 14.68±0.32 2.27±0.46 0.05±0.01

Delt. 18.04±1.99 2.84±0.72 0.08±0.01

Feni. 15.43±2.65 4.06±1.30 0.04±0.01

Hexa. 18.93±4.23 3.11±0.86 0.07±0.00

Delt.+Feni. 14.15±1.88 2.60±0.60 0.06±0.02

Delt.+Hexa. 13.16±1.07 2.55±0.44 0.07±0.01

Feni.+Hexa. 12.19±0.87 2.74±0.30 0.13±0.01

Delt.+Feni+ Hexa 14.30±1.24 3.34±0.49 0.09±0.04

TN and TP were very high

Nitrite is accepatble for aquaculture



Exp.2: Water quality in the 2nd sampling

(mg/L) 

NH3 NH4
+ H2S NO2

- TN TP

(-) Control 0.19±0.00 8.02±0.00 0.00±0.00 0.21±0.00 9.85±0.00 2.46±0.00

(+) Control 0.34±0.02 7.78±0.37 0.00±0.00 0.28±0.05 14.68±1.172.27±0.59

Delt. 0.34±0.04 8.39±0.85 0.01±0.01 0.40±0.03 18.04±3.052.84±0.23

Feni. 0.32±0.02 9.29±0.65 0.00±0.00 0.47±0.05 15.43±1.034.06±0.34

Hexa. 0.28±0.08 7.99±2.28 0.00±0.00 0.34±0.03 18.93±0.403.11±0.32

Delt.+Feni. 0.33±0.04 9.39±1.12 0.01±0.00 0.36±0.03 14.15±6.782.60±1.04

Delt.+Hexa. 0.36±0.0110.36±0.37 0.00±0.01 0.18±0.22 13.16±2.632.55±0.26

Feni.+Hexa. 0.43±0.06 9.92±1.30 0.01±0.01 0.45±0.02 12.19±4.082.74±0.27

Delt.+Feni+ Hexa 0.45±0.0410.21±0.84 0.01±0.00 0.47±0.16 14.30±3.233.34±0.29

Water quality parameters increased compare with the 1 st 

sampling



Exp.2: Residue of pesticides

1 st sampling 2 nd sampling 

Delt. 

(µg/L)

Feni

(ng/L) 

Hexa. 

(µg/L)

Delt. 

(µg/L)

Feni

(ng/L) 

Hexa. 

(µg/L)

Delt. ND ND

Feni. ND ND

Hexa ND ND

Delt.+Feni ND ND ND ND

Delt.+Hexa. ND ND ND ND

Feni.+Hexa 9.0±0.5 0.2±0.0 3.6±0.1 ND

Delt.+Feni.+Hexa ND 7.8±0.2 0.2±0.0 ND 2.9±0.7 0.21±0.1

Delt. is not detected 

Feni. and Hexa.  declined 



Exp.2: Survival rate of L. vannamei were reared in water from 

infected shrimp pond, then challenged with  different pesticides 
and Vibrio parahaemolyticus for 10 days (shrimp ( +))

Treatment Vibrio parahaemolyticus Survival rate (%)

Dose (CFU mL-1)

(-) Control 90.0±0.0a

(+) Control 1.106
95.0±7.1a

Delt. 1.106
92.5±3.5a

Feni. 1.106
92.5±3.5a

Hexa. 1.106
95.0±0.0a

Delt.+Feni. 1.106
85.0±7.1a

Delt.+Hexa. 1.106
92.5±3.5a

Feni.+Hexa. 1.106
92.5±3.5a

Delt.+Feni. +Hexa. 1.106
77.5±17.7a

Not significant differences among the treatments 



Experiment 2 Treatments

Number  of samples 

with  AHPNS 

pathology/ Number  of 

test samples 

(-) Control: Shri. (-) + Water (-) 0/10

Pond water + 

bacteria

(AHPNS)

(+) Control: Shri. (+) + Water (+) 10/12

(+) Control + Delt. 5/12

(+) Control + Feni. 5/12

(+) Control + Hexa. 8/12

(+) Control + Delt. + Feni. 4/12

(+) Control + Delt. + Hexa. 4/12

(+) Control + Feni. + Hexa. 5/12

(+) Control + Delt. + Feni. + Hexa. 5/12

Exp.2: Combination Challenge Test



Exp.3:Physical water in the 1st sampling 

Temp (oC) Salinity(ppt) pH

Mean±SD Mean±SD Mean±SD

(-) Control 27.3±0.0 25±0 7.5±0.1

(+) Control 27.4±0.1 25±0 7.3±0.3

Delt. 27.3±0.0 25±0 7.4±0.1

Feni. 27.3±0.0 25±1 7.4±0.1

Hexa. 27.3±0.1 25±0 7.4±0.1

Delt.+Feni. 27.3±0.0 25±0 7.4±0.1

Delt.+Hexa. 27.3±0.0 24±0 7.4±0.0

Feni.+Hexa. 27.5±0.0 25±0 7.4±0.0

Delt.+Feni+ Hexa 27.5±0.0 25±0 7.4±0.1

These parameters are stable during the experiment 



Exp. 3:Water quality in the first sampling 

(mg/L)

NH3 NH4
+ H2S

Mean±SD Mean±SD Mean±SD

(-) Control 0.09±0.009 5.31±0.377 0.00±0.002

(+) Control 0.03±0.020 2.85±0.251 0.00±0.005

Delt. 0.06±0.007 4.60±0.201 0.01±0.008

Feni. 0.06±0.010 4.64±0.266 0.01±0.007

Hexa. 0.05±0.005 3.32±0.555 0.01±0.012

Delt.+Feni. 0.05±0.006 3.91±0.569 0.01±0.013

Delt.+Hexa. 0.05±0.004 3.81±0.278 0.01±0.005

Feni.+Hexa. 0.05±0.006 3.47±0.412 0.02±0.010

Delt.+Feni+ Hexa 0.05±0.014 3.21±0.342 0.02±0.020

These parameters are suitable for aquaculture 



Exp.3: Water quality in the 1st sampling 

(mg/L)

TN TP NO2
-

Mean±SD Mean±SD Mean±SD

(-) Control 9.32±0.99 3.00±1.37 0.03±0.01

(+) Control 8.90±1.54 1.41±0.51 0.04±0.03

Delt. 9.27±1.30 1.96±0.61 0.04±0.02

Feni. 8.71±0.65 2.39±0.52 0.03±0.01

Hexa. 11.65±3.65 2.26±0.73 0.04±0.02

Delt.+Feni. 10.00±0.82 2.03±0.54 0.04±0.01

Delt.+Hexa. 9.37±2.30 1.64±0.25 0.04±0.01

Feni.+Hexa. 7.00±0.78 1.96±1.02 0.06±0.01

Delt.+Feni+ Hexa 9.27±1.48 1.70±0.14 0.02±0.00

TN and TP are high

Nitrite is acceptable for aquaculture 



Exp.3:Water quality in the 2nd sampling

(mg/L) 

NH3 NH4
+ H2S NO2

- TN TP

(-) Control 0.14±0.04 5.73±0.78 0.01±0.01 0.22±0.05 15.3±1.23 1.59±0.14

(+) Control 0.10±0.01 4.71±0.40 0.03±0.01 0.36±0.15 12.0±2.08 1.51±0.68

Delt. 0.12±0.01 4.91±0.12 0.02±0.02 0.23±0.10 12.5±0.53 1.60±0.92

Feni. 0.09±0.01 5.49±0.12 0.06±0.00 0.15±0.01 14.1±1.34 1.13±0.50

Hexa. 0.09±0.00 5.05±0.18 0.04±0.03 0.38±0.16 12.6±0.53 1.47±0.52

Delt.+Feni. 0.09±0.01 4.46±0.11 0.02±0.02 0.23±0.04 14.0±1.37 2.21±0.70

Delt.+Hexa. 0.07±0.02 4.28±0.93 0.01±0.01 0.17±0.04 11.8±1.56 0.90±0.38

Feni.+Hexa. 0.06±0.01 4.79±0.13 0.01±0.01 0.17±0.04 10.4±0.81 0.76±0.24

Delt.+Feni+ Hexa 0.04±0.01 3.88±0.59 0.02±0.01 0.12±0.01 9.8±0.86 1.05±0.54

There are increased in the 2nd sampling, but they are suitable 

for aquaculture 



Exp.3: Residue of pesticides

1 st sampling 2 nd sampling 

Delt. 

(µg/L)

Feni. 

(ng/L) 

Hexa. 

(µg/L)

Delt. 

(µg/L)

Feni. 

(ng/L) 

Hexa. 

(µg/L)

Delt. ND ND

Feni. ND ND

Hexa 0.45±0.07 ND

Delt.+Feni ND ND ND ND

Delt.+Hexa. ND 0.24±0.02 ND ND

Feni.+Hexa 26.7±6.6 0.47±0.03 4.9±0.2 0.3±0.01

Delt.+Feni.+

Hexa.

ND 29.7±0.4 0.43±0.03 ND 6.5±1.5 0.1±0.01

Delt. is not detected 

Feni. and Hexa. declined 



Exp.3: Survival rate of L. vannamei that had been reared in 

water, sediment from infected shrimp pond, then challenged with  
different pesticides and Vibrio parahaemolyticus for 10 days

Treatment Vibrio parahaemolyticus Survival rate (%)

Dose (CFU mL-1)

(-) Control 95.0±0.0a

(+) Control 1.106
80.0±7.1a

Delt. 85.0±7.1a

Feni. 92.5±3.5a

Hexa. 87.5±17.7a

Delt.+Feni. 90.0±7.1a

Delt.+Hexa. 95.0±7.1a

Feni.+Hexa. 85.0±14.1a

Delt.+Feni. +Hexa. 90.0±0.0a

Not significant differences among the treatments 



Experiment 3 Treatments

Number  of samples with  

AHPNS pathology/ Number  

of test samples 

Pond sediment + 

pond water + 

bacteria 

(healthy)

(-) Control: Shri. (-) + sedi. (-) + water (-) 0/12

(+) Control: Shri. (+) + sedi. (-) + water (-) 8/12

Delta 2*/12

Feni 3*/12

Hexa 2*/12

Delta + Feni 4*/12

Delta + Hexa 4*/12

Feni + Hexa 3*/12

Delta + Feni + Hexa 3*/12

(*) abnormal HP (not typical AHPNS)

Exp.2: Combination Challenge test



Abnormal HP (not typical AHPNS)



Conclusion 

• Physical parameters were stable among the treatments

in 1st and 2nd sampling

• Chemical parameters have increased in the 2nd

samping, but they are suitable for aquaculture excepting

TN and TP

• Delt. is not detected 5 days elapsed,

• Feni. and Hexa. still existed, but deline following the

time

• Combination of pesticides and bacteria will increase

mortality of experimental shrimp but shrimp exposed to

pesticide alone did not show tipycal AHPNS pathology



Thank you for your attention !


