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Health &
Welfare

Use of substrate technology in shrimp
larviculture

1 February 2000
By Jeffrey J. Peterson

Growth surfaces can be initially seeded to insure optimum
natural feed type and availability of feed

Shrimp undergoing
metamorphosis from
mysis to postlarvae
develop a strong
a�nity for benthic
surfaces. In fact,
shrimp larviculture can
be separated into two
distinct phases based
on shrimp behavior
and feed preferences.
Phase I is that portion
of the larviculture cycle
from nauplii through
postlarvae (PL ), where
feeding behavior is

Postlarval L. vannamei grazing on periphyton attached to arti�cial substrate. 1
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exclusively planktonic.
Phase II is from

metamorphosed postlarvae (PL ) to harvest.

Once shrimp transform to PL , most of their feeding behavior is based on an orientation to a benthic
surface. Recent research indicates that this change, from planktonic to benthic behavior, coincides with
the development of numerous enzyme systems directed towards periphyton grazing and utilization of
detritus as a feed resource.

Recognition of this behavior has led hatchery operators to experiment with the addition of natural
and/or synthetic, high-surface-area substrates to the culture environment. Some of the earliest attempts
to enhance benthic productivity involved the pre-cultivation of benthic diatoms on the tank walls of a
second-stage larviculture tank that received PLs from the �rst-stage tanks. Practitioners of this strategy,
also known as “sliming,” reported excellent survivals and improved animal health. The derived bene�t
was limited, however, due to the very modest amount of surface area available on the tank surfaces.

Synthetic substrates
Recent advances in this technology have focused on the use of commercially available, reusable
synthetic substrates that extend benthic surfaces throughout the water column. Using standard mass
culture techniques for benthic diatoms, these growth surfaces can be initially seeded to insure optimum
natural feed type and signi�cantly increased availability of feed. Following are results of various
studies in Ecuador using AquaMats® substrates, a product line produced in the U.S. using Ultraweave™
Technology.
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In trials conducted in several large commercial hatcheries, substrates were matured in outdoor phase II
larviculture raceways using a combination of �ltered seawater and stock algae cultures of benthic
diatoms (Navicula sp. and Amphora sp.). The substrates were matured for seven to 10 days prior to the
transfer of the postlarvae (PL ) from the indoor larviculture tanks to the outdoor, second stage
larviculture raceways.

The pre-growth medium consisted of seawater �ltered to 300 microns and stock cultures of Amphora
coffaeformis and Navicula inserta. This inoculum provided a richly diverse community, with over 140
species of algae, bacteria, and zooplankton that formed a rich aquatic pasture on the substrate
surfaces. This allowed the shrimp postlarvae to �nd and utilize the ideal size and form of feed
throughout its development.

Over a period of six consecutive hatchery cycles, the following was observed in the tanks equipped with
substrates:

Average artemia consumption was gradually reduced from 13.2 pounds per million postlarvae to
5.6 pounds per million PLs.
Average stocking density was increased from 62 to 109 PL per liter.
Average survival increased from 82 to 91 percent.

An advantage of arti�cial substrates is the high surface area for attachment of natural food organisms.
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Average time to go from PL to PL  gill brachiation development was reduced by two days.

At another Ecuador hatchery, the effect of substrate technology on zero-salinity stress test performance
was studied. At PL , 100 percent of the animals grown in the presence of substrates passed the test,
versus only 85 percent for the control group. The use of substrate technology has also been used to
reduce size disparity in shrimp postlarvae. In a study conducted at a Panamanian facility, PL  were
grown out to PL  in raceways. In the raceways equipped with substrates, the average survival
increased from 65 to 93 percent, the average PL weight increased from 2.8 milligrams per PL to 7.0
milligrams per PL, and the disparity in size decreased by over 50 percent.

Conclusion
With the recent scarcity of, and subsequent price increases for, high-quality artemia cysts, alternative
larval feed resources need to be considered. The use of high-surface- area synthetic substrates,
matured with suitable cultures, addresses some of these nutritional issues, and has been proven to be a
viable and economical alternative to current conventional practices.

(Editor’s Note: This article was originally published in the February 2000 print edition of the Global
Aquaculture Advocate.)
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