
 

Advances in Tropical Biodiversity and 

Environmental Sciences 

6(3): 85-89, October, 2022 

e-ISSN:2622-0628 
DOI: 10.24843/ATBES.2022.v06.i03.p04 

Available online at: https://ojs.unud.ac.id/index.php/ATBES/article/view/92350 

 

85 

The Effect of Reduce Salinity on Behavior and Stress 

Response in Vannamei Shrimp (Litopenaeus vannamei)  

Edita Rum*, Yudiana Jasmanindar, and Ade Yulita Hesti Lukas 

Aquaculture Study Program, Faculty of Marine Animal Husbandry and Fisheries, 

University of Nusa Cendana 

*Corresponding author: editarum18@gmail.com 

Abstract. One of the parameters that plays an important role in the success of vannamei shrimp cultivation is salinity. This 

study aims to determine the effect of decreasing salinity on the behavior and stress response of vannamei shrimp. The test 

animals used were vannamei shrimp, which were in logs with an average weight of 4.6-6.3g. This study used a completely 

randomized design (CRD) with different salinity reduction treatments in each maintenance medium, namely Treatment A 

without decreasing salinity, Treatment B decreasing salinity 2 ppt per 6 hours for 24 hours, Treatment C decreasing salinity 

2 ppt per 4 hours for 24 hours, Treatment D decreased salinity 2 ppt per 2 hours for 24 hours, each treatment was repeated 3 

times. Blood glucose was measured after the decrease in salinity and the last day of the study. Blood glucose collection was 

carried out at the fifth swimming leg on white shrimp using a 1 ml syringe that had been rinsed using Na Citrate with the aim 

that the blood glucose taken did not clot quickly. The results showed a decrease in salinity caused shrimp stress. The 

concentration of vannamei shrimp blood glucose increased (13.66 – 52.37mg/dl). Treatment D was the best glucose 

concentration to suppress blood glucose concentrations (13.66mg/dl). Based on the data analysis of blood glucose 

concentration (p<0.05) so that it was continued with the real difference test. Vannamei shrimp behavior during salinity 

reduction showed a response that was not different from all treatments. Salinity 6 ppt is good salinity in the process of 

suppressing blood glucose concentrations when changes in water salinity occur. 
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I. INTRODUCTION 

Vannamei shrimp (Litopenaeus vannamei) is a marine 

fishery commodity that has high economic value in both 

domestic and global markets [5]. Vannamei shrimp has a 

fairly high tolerance to fluctuations in salinity and 

temperature [7]. Vannamei shrimp cultivation in 

Indonesia has not been widely carried out in areas far 

from seawater sources [6]. Success in vannamei shrimp 

enlargement is one of the most important steps in the 

aquaculture chain system, which is to support the 

business of providing quality shrimp. The parameter that 

is very important in supporting the growth and survival of 

vannamei shrimp is salinity [2]. Vannamei shrimp that 

are 1-2 months old require a salt content of 15-25 ppt for 

optimal growth [13]. The advantages of this vannamei 

shrimp are high selling price, easy to cultivate and 

resistant to disease. 

Environmental conditions can affect the growth and 

stress response of vannamei shrimp. Changes in salinity 

in water can cause osmotic pressure that is different from 

the osmotic pressure in the body of aquatic organisms so 

that organisms must carry out an osmoregulation 

mechanism [12]. The inability of the shrimp to control the 

osmotic balance in their body can cause the shrimp to be 

stressed. In addition, changes in salinity can affect the 

homeostasis of vannamei shrimp which in turn has an 

impact on growth and survival. Changes in environmental 

conditions will also result in changes in the allocation of 

energy in the fish body [12]. 

Stress is a non-specific response in the body to the 

many needs due to exposure to stressors. Stress is usually 

considered as an effort to maintain environmental 

stability [10]. [4] To deal with environmental conditions 

that can affect physiological conditions and can cause 

stress, crustaceans can utilize energy from the glycolysis 

process which is regulated by crustacean hyperglycemic 

hormone (CHH) which functions to increase blood 

glucose levels in shrimp. Glucose levels are regulated in 
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the body as a negative feedback to maintain homeostasis 

in the body [4]. This study was conducted to determine 

the effect of decreasing salinity on the behavior and stress 

response of vannamei shrimp. 

II. RESEARCH METHODS 

A. Research Location 

This research was conducted for 60 days at the 

Laboratory of the Faculty of Animal Husbandry, Marine 

and Fisheries, Nusa Cendana University, Kupang. 

B. Tools and Materials 

The tools used in this study include an aquarium, 

sirynge, glucoDr, digital scales and refractometer. The 

materials used in this study were 100 vannamei shrimp 

(Litopenaeus vannamei) with a weight of 4.6 - 6.3g, sea 

water, fresh water, 8% Na Citrate. 

C. Research procedure 

1. Preparation of Containers and Seeds 

The aquariums used are 12 pieces with each size of 30 

cm x 30 cm x 50 cm. First, the container is sterilized 

using chlorine to avoid pests and diseases that inhibit the 

growth of vannamei shrimp, soaked for one day and then 

rinsed with clean water. The aquarium was filled with 

seawater with a salinity of 30 ppt then aeration was 

installed for three days with the aim that the oxygen in 

the aquarium spread evenly. Vannamei shrimp seeds were 

obtained from the Secondary Fisheries Business School 

(SUPM) of Kupang which were imported from the Main 

Production Center for Superior Shrimp and Shellfish 

(BPIU2K) Karangasem, Bali. Shrimp used in this study 

amounted to 100 individuals weighing 4.6 – 6.3 g each. 

Before conducting the research, the shrimp were 

acclimatized in seawater with a salinity of 30 ppt for 7 

days with the aim that the shrimp could adapt to the water 

to be used in the research container. Then put into an 

aquarium with a salinity of 30 ppt as many as 10 

individuals per aquarium. Each container is installed with 

aeration in order to supply oxygen in the maintenance 

container. 

2. Raising Vannamei Shrimp 

Prior to the decrease in salinity, the vannamei shrimp 

were kept in the aquarium for three days. The decrease in 

salinity was carried out for 24 hours. Then reared again 

for 26 days. During maintenance, the shrimp were fed 

pellet feed with a frequency of 4 times a day. Feeding is 

done using a blind feeding system or is fed to the fullest. 

Water changes are carried out when the water is cloudy 

by removing 50% of the water from the aquarium. Then 

filled again according to the initial volume. Removal of 

excreta in the form of feces and leftover feed at the 

bottom of the aquarium is carried out by siphoning every 

4 days. 

3. Research Design 

To determine the salinity in each rearing container 

using fresh water with the diluent method. The method 

used in this study is the Completely Randomized Method 

(CRD) with 4 treatments and 3 replications as follows: 

Treatment A: no decrease in salinity (30 ppt); Treatment 

B: decrease in salinity 2 ppt per 6 hours for 24 hours; 

Treatment C: decrease in salinity 2 ppt per 4 hours for 24 

hours; and Treatment D: decrease in salinity 2 ppt per 2 

hours for 24 hours 

D. Parameters observed 

1. Behavior 

Shrimp behavior is an adaptation response made to 

their environment. Behavioral adaptation is an activity or 

behavior of an animal that adapts to environmental 

conditions to help it survive. The behavior observed in 

this study was the movement of vannamei shrimp during 

the process of decreasing air salinity. 

2. Blood Glucose 

Blood glucose collection was carried out before the 

decrease in salinity and after the decrease in water 

salinity. Blood glucose measurement is done as an 

indicator of stress. Blood glucose testing was carried out 

on the GlucoDR device. Blood glucose collection was 

carried out on the fifth swimming leg of shrimp using a 1 

ml syringe that had been rinsed with 8% Na Citrate so 

that the glucose taken did not clot quickly. 

E. Data analysis 

This research used two types of data analysis, namely 

analysis of variance (ANOVA) and quantitative methods. 

Analysis of variance (ANOVA) was used to determine 

the effect of treatment on the tested parameters and if the 

treatment had a significant effect on the tested 

parameters, further tests were carried out using the 

Honest Significant Difference (BNJ)[8]. Statistical tests 

were conducted with the help of SPSS software. While 

the descriptive quantitative method is used to analyze the 

data by describing or describing the data that has been 

collected. 

III. RESULTS AND DISCUSSION 

A. Behavior of Shrimp During the Water Salinity 

Reduction Process 

The behavior of vannamei shrimp observed in this 

study is the movement behavior of vannamei shrimp. 

Vannamei shrimp culture must pay attention to water 

quality according to environmental conditions in order to 

survive. One aspect of water quality that greatly affects 
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the growth of vannamei shrimp is salinity. Based on the 

results of research conducted that when reducing salinity 

from 30 ppt salinity to low salinity, a decrease in salinity 

of 2 ppt per 2 hours, 4 hours and 6 hours vannamei 

shrimp movement behavior in the face of changes in 

salinity from the first 5-15 minutes after decreasing 

salinity shows different responses. In treatment B, white 

vannamei shrimp showed stress behavior, which was 

indicated by several shrimps experiencing mild stress, 

namely swimming up to the surface for a few minutes 

after which they returned to swimming slowly at the 

bottom of the aquarium. Treatment C showed a 

behavioral response which was indicated by all the 

shrimp swimming to the surface for the first 5 minutes 

and then remaining silent at the bottom of the container. 

Treatment D was characterized by several shrimp 

swimming up and down the surface of the water with 

very agile movements for 10 minutes. When the salinity 

was decreased at different times, the shrimp showed the 

same response. 

B. Blood Glucose Concentration 

Blood glucose is the main source of fuel supply and 

essential substrate for cell metabolism, especially brain 

cells. Figure 1 shows the results that the highest blood 

glucose levels occurred in treatment A, namely the 

maintenance of vannamei shrimp at a salinity of 30 ppt 

and the lowest occurred in treatment D, namely at a 

salinity of 6 ppt. Blood glucose of treatment A was 

significantly different from treatment B, C, and D. 

Treatment C was significantly different from Treatment 

A and B but not different from treatment D. 

 

 

Figure 1. Increased concentration of white vannamei 

shrimp blood glucose during the study 

 

Increased blood glucose concentration is considered a 

major indicator of stress in fish [3]. [9] stated that the 

presence of blood glucose is determined by stress. 

Hyperglycemia is an indicator of early stress, because 

blood glucose levels are very sensitive to stress 

hormones. Stress is a condition when the dynamic 

balance of the organism (homeostasis) is disturbed as a 

result of environmental factors [15]. The response to 

stress is considered an adaptive mechanism of fish to 

maintain homeostasis [5]; [3]. When stressed, blood 

glucose increases in order to cope with high energy 

needs. If the state of high blood glucose is physiologically 

disturbed and can cause death [12]. Glucose is very 

important in meeting the high energy needs due to stress, 

because stress will divert energy from normal metabolic 

processes into energy that is used to activate 

physiological systems to deal with stress [1]. When 

stressed, the energy in the shrimp body is used more to 

maintain blood glucose concentrations in normal 

conditions so that it affects the growth and survival of 

vannamei shrimp. 

Blood glucose is the main source of fuel supply and 

essential substrate for cell metabolism, especially brain 

cells. For the continuous functioning of the brain, glucose 

is needed continuously [11]. Glucose is very important to 

meet the high energy needs due to stress, because stress 

will divert energy from normal metabolic processes into 

energy that is used to activate physiological systems to 

deal with stress [1]. [17] The energy requirement to 

improve homeostasis during stress is met by the process 

of gluconeogenesis that produces glucose. Blood glucose 

levels are maintained homeostasis by the liver through 

glucose metabolism (Djauhari et al, 2019). 

This study shows the range of vannamei shrimp 

glucose is in the normal range. [18] stated that if the 

glucose concentration was above 150 mg/dl, it could be 

indicated that the shrimp needed more energy during the 

molting process and in the process of maintaining 

homeostasis the increased glucose concentration in the 

blood glucose itself. 

C. Water Quality Parameters 

Water quality is one of the environmental factors that 

can affect the growth and survival of vannamei shrimp. 

The results of water quality measurements carried out for 

60 days include temperature measured once a week and 

salinity measured once a week. The results of water 

quality measurements during the study can be seen in the 

table below: 
TABLE I 

WATER QUALITY DATA 

Treatment TEMPERATURE (OC) 

A 23-24 

B 23-25 

C 23-25 

D 23-25 

 

Temperature is an indicator of physical properties 

parameters that are closely related to the growth and 

survival of white vannamei shrimp. The results of the 

observation that the temperature range obtained during 
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the study ranged from 23 - 25oC. The temperature range 

is included in the low range as stated by [16] that the 

optimal temperature range for the growth of white shrimp 

is 27 -30oC. However, this temperature range is still 

within the normal range in the cultivation of vannamei 

shrimp because it does not significantly affect growth, 

survival and dissolved oxygen in the research media. The 

temperature conditions in this study did not change 

drastically because during the study there was no 

significant climate change. 

Salinity is a water quality factor that strongly supports 

the growth and survival of vannamei shrimp. Salinity 

which is the reference in this study is very influential on 

the growth of shrimp. When the change in ion exchange 

salinity is too high, the environmental conditions with the 

fluid in the cells are not balanced so that it can interfere 

with the metabolism and osmoregulation system of 

organisms (Nisa et al, 2019) so that it can cause stress. 

IV. CONCLUSION 

1. The behavior of vannamei shrimp during salinity 

reduction showed a movement response that was almost 

the same as all treatments. 

2. Salinity 6 ppt is good salinity in the process of 

suppressing blood glucose concentrations when changes 

in water salinity occur. 
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