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Pacific whiteleg shrimp Litopenaeus vannamei is a type of shrimp species 
with high economic value and is one of major  fisheries export commodities 
in Indonesia. High market demand encourages farmers continuosly increase 
production;  however, these efforts are often constrained by various problems, 
such as outbreaks of Acute Hepatopancreatic Necrosis Disease (AHPND). This 
study aimed to determine to evaluate the effects of feed supplementation on 
the growth and survival rate of whiteleg shrimp and compare its performance 
in two different growing media (soil ponds and HDPE-lined ponds). Feed sup-
plementation was applied from day 54 of the culture period in two ponds with 
stocking densities of 66 and 97 postlarvae m⁻². The feed supplement under-
went a water-dissolution and 11-hour fermentation process prior to applica-
tion. Shrimp growth performance (ABW, ADG, FCR, SR, and productivity) 
and water quality parameters (salinity, pH, temperature, and dissolved oxygen) 
were monitored and analyzed descriptively. The results showed an increase in 
shrimp growth and survival rate. The survival rate in the soil pond was 26,9%, 
which lower than that in the HDPE- lined pond (70,6%). Changes in  weather 
and water quality in were identified as crucial factors affecting the results. Feed 
supplementation improved shrimp growth and survival; however, despite faster 
growth in Pond A, Pond B demonstrated higher survival, better feed efficiency, 
and superior overall productivity.
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I. INTRODUCTION

Indonesia ranks fourth among the world’s largest 
shrimp producers. One of the shrimp species with 
high economic value and serving as a major export 
commodity is the Pacific white shrimp Litopenaeus 
vannamei. This species possesses several advantages, 
including tolerance to poor environmental conditions, 
the ability to thrive at high stocking densities, 
euryhaline characteristics (tolerance to a wide range of 

salinity levels), and fast growth with a culture cycle of 
approximately 90–100 days (Renanda et al., 2019).

	 Market demand for L. vannamei continues to 
increase, encouraging farmers to adopt and develop 
aquaculture techniques aimed at boosting production. 
However, efforts to enhance shrimp productivity are 
often constrained by various challenges, particularly 
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outbreaks of Acute Hepatopancreatic Necrosis Disease 
(AHPND), which is caused by Vibrio parahaemolyticus. 
Clinical symptoms of AHPND include an empty gut, 
a pale hepatopancreas, and reduced appetite that leads 
to stunted growth. These symptomps are typically 
followed by mass mortalities, characterized by erratic 
spiral swimming near the water surface before shrimp 
gradually sink due to weakness (Tran et al., 2013; Joshi 
et al., 2014). 

	 Similar symptoms were observed at the study 
site (H. Khumaedi’s ponds) during the previous culture 
cycle in several ponds. In the currently observed 
culture cycle, AHPND-like symptoms appeared on day 
35 in Pond A and day 41 in Pond B. As a mitigation 
effort, a feed supplementation strategy was evaluated 
by applying a feed supplement starting on day 55 of 
the culture period. The supplement was administered 
orally by mixing Boster Amino Liquid, Aquavita 
premix, and Grotop into the feed. This study aimed 
to evaluate the effects of feed supplementation on the 
growth performance and survival rate of L. vannamei 
exhibiting clinical symptoms of AHPND under two 
different pond systems.

II. MATERIALS AND METHODS

This research was carried out over a period of 
107 days. Two types of ponds were designated as rear-
ing media. Pond A (1800 m2) was an earthen pond with 
High-Density Polyethylene (HDPE) tarpaulin lining 
applied only to the pond walls, whereas Pond B (1750 
m2) was fully lined with HDPE tarpaulin, including the 
pond bottom. Both ponds are located at a shrimp farm in 
Berundung Village, Ketapang Subdistrict, South Lam-
pung Regency, at coordinates 05°52’30”–05°37’30” S 
and 105°40’0”–105°52’30” E.

2.1. Material
The equipment required in this research included 

rearing ponds, paddlewheels, anco nets, submersible 
pumps, manual and digital scales, buckets, dippers, 
transparent plastic bags, feed sacks, a refractometer, 
a pH meter, and a dissolved oxygen (DO) meter. The 
materials used consisted of L. vannamei, feed supple-
ment (Boster Amino Liquid, Boster Premix Aquavita 
and Boster Grotop).

2.2. Application of Feed Supplement Using the Oral 
Method 

Feed supplementation was applied from day 55 of 

the culture period in both ponds. Boster Amino Liquid 
was administered at a dose of 10 mL kg⁻¹ feed, Boster 
Premix Aquavita at 5 g kg⁻¹ feed, and Boster Grotop 
at 3 g kg⁻¹ feed, based on the daily feed requirement. 
The stocking density of postlarvae in Pond A was 66 
individuals m⁻², while Pond B had a stocking density of 
97 individuals m⁻². The feed supplement was prepared 
by dissolving the supplements in a bucket containing 
0.25 kg of pond water per kilogram of feed and 
stirring until all components were fully dissolved. The 
solution was then mixed with the feed, which had been 
weighed according to the daily feeding requirement, 
and stirred until evenly coated. After thorough mixing, 
the supplemented feed was placed into a feed sack 
and allowed to ferment (rest) for approximately 11 
hours to achieve optimal results. Feeding in the culture 
ponds was conducted the following day using the 
supplemented feed. Daily feeding rates were adjusted 
based on estimated shrimp biomass and feeding 
response in each pond.

2.3	 Observation Parameters
The parameters observed in this study included 

shrimp growth performance and water quality. Shrimp 
growth performance parameters comprised Average 
Body Weight (ABW), Average Daily Growth (ADG), 
Feed Conversion Ratio (FCR), Survival Rate (SR), 
and productivity. Water quality parameters measured 
included salinity, pH, temperature, and dissolved 
oxygen (DO).

2.3.1 Shrimp Growth Performance 
Shrimp growth performance was assessed 

through weekly sampling. Prior to sampling, shrimp 
were collected from the culture pond using a 1-meter-
diameter cast net. A total of 30 shrimp was then taken 
and weighed using a digital scale. The collected data 
were used to calculate the following parameters:

Average Body Weight (ABW): the mean body 
weight of shrimp from the sample. Average Daily 
Growth (ADG): the average daily weight gain of 
shrimp over a specific period, used to determine the 
growth rate. The observation parameters are calculated 
using the following equation:
ABW = Total weight of sampled shrimp (g)/Number of 
sampled shrimp (individuals)
ADG = (ABWt-ABWo)/t
FCR = F /Biomassa
Productivity = Number of production/(Land area)
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Description:
ABW= Average Body Weight (g).
ABWt= ABW at the latest sampling (g).
ABWo= ABW at the previous sampling (g).
ADG = Average Daily Growth (g day⁻¹)
FCR = Feed Convertion Ratio 
SR = Survival Rate (%) 
t= time interval between samplings (days)

Furthermore, population sampling was 
conducted during the culture period. From population 
sampling data, the FCR was calculated, representing 
the ratio between shrimp weight gain and the amount 
of feed administered. The SR was also determined, 
representing the percentage of shrimp that survived 
until the end of the culture cycle. In addition, shrimp 
culture productivity was calculated at the end of the 
rearing period.

2.4	 Data Analysis
The collected data were entered and processed 

using Microsoft Excel 365 and analyzed descriptively. 
The results are presented in tables and graphs.

III. RESULT

The average body weight (ABW) of Litopenaeus 
vannamei increased steadily in both ponds throughout 
the 14-week culture period, with consistently higher 
values observed in Pond A compared to Pond B (Figure 
1). Average daily growth (ADG) fluctuated in both 
ponds; however, Pond A generally exhibited higher 
and more stable ADG during the mid-culture period, 
whereas Pond B showed greater variability, with a 
notable increase in week 14 (Figure 2). These trends 
indicate superior individual growth performance in 
Pond A compared to Pond B.

Despite faster growth observed in Pond A, the final 
production results demonstrated that Pond B achieved 
superior overall production performance. This finding 

suggests that higher individual growth rates do not 
necessarily translate into greater production efficiency. 
Pond B recorded a higher harvest yield (1,515 kg), 
survival rate (70.6%), feed conversion ratio (1.62), and 
overall productivity compared to Pond A. These results 
indicate that management practices and stocking 
density likely played a critical role in determining final 
production outcomes (Table 1).

IV. DISCUSION

Average Body Weight (ABW) represents the 
mean weight per shrimp during a cultivation cycle and 
is obtained through periodic sampling. This parameter 
is used to monitor shrimp biomass growth at weekly 
intervals (every  7 days). The first sampling was conducted 
on Day of Culture 34 (DOC 34), corresponding to 34 
days after postlarvae were stocked in the ponds. A total 
of 30 shrimp were randomly sampled from each pond, 
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Table 1. Performance indicators for Pacific whiteleg shrimp pro-
duction.

Parameter Pond A Pond B

Rearing age (days) 107 107

Harvest  (kg) 648 1.515

Pond area (m2) 1.800 1.750

Number of Fish Stocked (shrimps) 118.080 170.560

Stocking Density (shrimps m-2) 65,6 97,46

Survival Rate (%) 26,9 70,6

FCR 1,87 1,62

Size (shrimps kg-1) 49 80

Productivity (kg ha-1) 3.600 8.657,14

Figure 1. Weekly Average Body Weight (ABW) at the research 
site.

Figure 2. Average Daily Growth (ADG) at the research site.
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weighed, and averaged to determine ABW. The results 
showed that ABW increased consistently in both ponds 
following the application of feed supplementation. 
Overall, shrimp reared in Pond A exhibited higher 
weight gain compared to those in Pond B, indicating 
better individual growth performance in Pond A.

Average Daily Growth (ADG) reflects the average 
daily increase in shrimp body weight and is used to 
evaluate growth rate over a specific period. ADG values 
fluctuated in both ponds throughout the culture period. 
The highest ADG in Pond A was 0.46 g day⁻¹, recorded 
during the ninth week of sampling (day 90 of culture), 
whereas the highest ADG in Pond B reached 0.53 g 
day⁻¹ during the eleventh week of sampling (day 104 
of culture). The lowest ADG in Pond A occurred during 
the sixth and eleventh weeks (0.14 g day⁻¹), while Pond 
B recorded its lowest ADG during the seventh week 
(0.09 g day⁻¹). These fluctuations may reflect variations 
in environmental conditions, feeding efficiency, and 
shrimp health status during the culture cycle.

Although both ponds had the same culture dura-
tion of 107 days, stocking density differed between the 
two systems. Pond A was stocked at a lower density 
than Pond B. The higher stocking density in Pond B was 
associated with greater harvest biomass, higher surviv-
al rate (SR), improved feed conversion ratio (FCR), 
and increased overall productivity. This result suggests 
that, under appropriate management and environmental 
conditions, higher stocking densities can enhance pro-
duction performance of L. vannamei. However, faster 
individual growth, as observed in Pond A, did not nec-
essarily result in superior production outcomes.

The differences in growth performance and sur-
vival rate of Litopenaeus vannamei observed between 
Pond A and Pond B indicate that shrimp production was 
influenced not only by feed supplementation but also 
by environmental and physicochemical water quality 
conditions. Variations in ABW, ADG, and SR suggest 
differential environmental stress and pond management 
effects. Previous studies have shown that wastewater 
inputs from fish-processing activities can significantly 
alter physicochemical properties of waters surrounding 
aquaculture areas, increasing organic load and poten-
tially affecting shrimp metabolism, feed utilization, and 
disease resistance (Kusumanti et al., 2021).

Degraded water quality has been shown to 
increase shrimp susceptibility to bacterial infections, 
including Acute Hepatopancreatic Necrosis Disease 

(AHPND) (Tran et al., 2013). Therefore, the delayed 
onset of AHPND symptoms and the higher survival 
rate observed in Pond B likely reflect more stable 
environmental conditions, underscoring the importance 
of integrating water quality management with nutritional 
strategies to support sustainable shrimp production.

Shrimp growth performance is governed by 
complex interactions among environmental conditions, 
nutrition, culture management, and shrimp health. Water 
quality parameters, particularly temperature, salinity, 
dissolved oxygen, and pH directly influence shrimp 
metabolism and feed utilization efficiency (Boyd, 
2020). Sediment quality and redox conditions further 
affect nutrient availability and the accumulation of 
toxic metabolites that may suppress growth and reduce 
pond productivity (Wiyoto et al., 2017). Nutritional 
factors, including dietary protein–energy balance and 
functional feed supplementation, play a critical role in 
determining growth rate and feed efficiency (Davis & 
Arnold, 2022). Moreover, stocking density and feeding 
management strongly influence growth performance, 
survival rate, and overall production efficiency in 
shrimp farming systems (Avnimelech, 2015).

V. CONCLUSION

Feed supplementation positively enhanced the 
growth and survival performance of Litopenaeus 
vannamei. Although shrimp reared in Pond A exhibited 
faster individual growth, Pond B achieved higher 
harvest yield, survival rate, feed efficiency, and overall 
productivity. These findings highlight the importance of 
pond type, stocking density, and management practices 
in determining production outcomes in Pacific white 
shrimp cultivation.
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