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Optimizing strategies for growing larger L. vannamei
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Although the giant tiger prawn (Penaeus monodon) is the most common shrimp species cultured in
Asia, its dominance has faded in recent years as many Asian farmers stocked their ponds with Paci�c
white shrimp (Litopenaeus vannamei). Now more L. vannamei are produced in Asia than the Western
Hemisphere, contributing to a glut of white shrimp and signi�cant drops in shrimp prices.

Alternative production strategies
Shrimp farmers in the United States and elsewhere are considering alternative production and
harvesting strategies to avoid direct competition with foreign imports from Asia, including the
production of larger white shrimp. However, there is little published information on growth curves and
feeding rates for larger L. vannamei, and even less information on optimal harvesting strategies.

O.I. research
In an attempt to grow large shrimp at high densities under biosecure conditions, researchers at the
Oceanic Institute stocked speci�c pathogen-free juvenile L. vannamei in a 58.4-square meter raceway
(Fig. 1) at a density of 705 shrimp per cubic meter. After 86 days, shrimp survival in the phase 1 study
was 70.3 percent, mean harvest weight was 17.9 grams, and mean growth rate was 1.37 grams per
week (Table 1). Production was 8.9 kilograms per cubic meter, with mean water exchange throughout
the trial of less than 2 percent per day.

Moss, Performance of L. vannamei grown in a raceway,
Table 1

The Oceanic Institute has grown large white shrimp at high density in
a biosecure raceway.
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Immediately following the �rst harvest, about 24 percent of the harvested shrimp were restocked into
the raceway, which contained 55 percent of the original water, at 118 shrimp per cubic meter. In this
phase 2 work, shrimp survival was 87.8 percent after 69 days, mean harvest weight was 34.2 grams,
and mean growth rate was 1.65 grams per week.

During the second grow-out phase, shrimp exhibited sexual growth dimorphism. Females grew 1.88
grams per week and were harvested at 36.9 grams, whereas males grew 1.42 grams per week and were
harvested at 31.5 grams. The trial indicated shrimp can be grown to 34.2 grams in 155 days at high
densities with minimal water use.

Compensatory growth
Interestingly, weekly growth rates increased from 0.95 grams during week 12, immediately prior to the
�rst harvest, to 2.6 grams during the �rst two weeks after the initial harvest (Fig. 1). This dramatic
increase suggested that L. vannamei may exhibit compensatory growth.

Parameter Phase 1 Trial Phase 2 Trial

Stocking density (shrimp/m )3 705 118

Trial duration (days) 86 69

Stocking weight (g) 1.06 17.90

Harvest weight (g) 17.9 34.20

Survival (%) 70.3 87.80

Growth rate (g/week) 1.37 1.65

Production (kg/m3) 8.9 3.50

Water use (l/kg shrimp) 219 229

Table 1. Performance of L. vannamei grown in a raceway. About 24% of the shrimp harvested from phase 1
were restocked for phase 2.

Fig. 1: Shrimp growth over time in a biosecure raceway. Note the
signi�cant increase in growth immediately after the partial harvest at
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Compensatory growth occurs when an organism exhibits faster than normal growth during a period of
recovery from growth restriction. In some �sh, compensatory growth can be so intense that starved and
refed individuals exhibit higher mean growth rates than those fed continuously.  

In this case, growth restriction likely resulted from the high stocking density, as growth is density-
dependent in penaeid shrimp. Earlier work at the Oceanic Institute showed that L. vannamei exhibit a
rapid and signi�cant increase in RNA concentration and RNA/DNA ratio following the reintroduction of
feeding after several days of starvation. However, this was the �rst indication that the species may
exhibit compensatory growth when relieved of density pressure.  

Optimal harvesting 

From a farm management perspective, it may
be possible to exploit this compensatory
growth through partial harvesting strategies to
increase production and pro�tability.  

A partial budget analysis conducted by the
Oceanic Institute using data from the grow-out
trial indicated that partial harvesting was 8.8
percent more pro�table than a single harvest if
phase 2 shrimp were harvested after four
weeks. In contrast, if phase 2 were harvested
after 10 weeks, there would have been a 5.9
percent loss in net revenue compared to a
single harvest. In this case, the increase in yield
for partial harvesting did not compensate for
the opportunity loss of running more regular
cycles.  

The partial budget analysis used a unit of
analysis of a single raceway and assumed
3.87 crops per year for the single-harvest scenario, 3.01 crops for the four-week phase 2 approach, and
2.25 crops with a phase 2 of 10 weeks. Prices for head-off shrimp with 2:1 tail per head ratios were
based on prices from U.S. $2.58 per pound for 36 per 40 shrimp to $6.50 per pound for UN per 15
shrimp. Feed cost was assumed to be $0.70 per kilogram, with other costs considered similar among
the scenarios. Partial harvesting would increase harvesting costs somewhat.  

Although this analysis suggested partial harvesting can be bene�cial, the strategy has not been
optimized. Growth curves and feeding rates for larger shrimp under different production scenarios are
needed to develop e�cient harvest models. Ultimately, these models can be used by farmers to
increase production and improve pro�tability.

(Editor’s Note: This article was originally published in the October 2005 print edition of the Global
Aquaculture Advocate.)
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