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Pilot-scale recirculating rotifer culture
system uses condensed microalgae
Monday, 1 August 2005

By Christopher D. Bentley , Patrick M. Carroll , Amy M. Riedel  and Wade O. Watanabe, Ph.D.

Intensive systems provide continuous culture with daily
harvests, reducing labor and space
One of the limiting factors in the operation of marine �n�sh hatcheries is the production of the marine rotifers
Brachionus rotundiformis and Brachionus plicatilis as food sources for �rst-feeding larvae. Many hatcheries rely on
the traditional batch culture method for rotifer production. This technique requires several culture tanks inoculated
and harvested at timed intervals to ensure daily harvests of adequate rotifers. Batch culture is labor-intensive,
requires a large portion of hatcheries’ �oor space, and often is unpredictable. 

Intensive rotifer systems are currently being developed worldwide to provide continuous culture with daily harvests
from one tank. They can signi�cantly reduce labor and space requirements while providing a reliable supply of
rotifers. 

(https://www.aquaculturealliance.org)
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Intensive production
Successful intensive culture of rotifers requires an adequate supply of food for the cultures. The development of
condensed microalgae has allowed culturists to provide rotifers with su�cient feed without the need to maintain
production of live microalgae in the hatchery. 

One of the more popular species of microalgae used in the United States is the marine microalgae Nannochloropsis
oculata. This algae is readily available as a preserved paste that can be frozen and stored for several months. 

Pilot system
A study conducted at the University of North Carolina Wilmington, in North Carolina, USA, tested the performance of a
pilot-scale high-density, continuous recirculating system for the rotifer B. rotundiformis fed condensed
Nannochloropsis oculata. 

The system consisted of a square 190-l culture tank �lled with 120 liters of 16- to 24-ppt brackish water. Water from
the culture tank was drained through a center stand pipe with a mesh screen into a sump tank, then pumped back to
the culture tank at a rate of 500 percent per day. 

Solids removal, aeration
A portion of the water was diverted to a foam fractionator to remove dissolved solids and �ne particulate matter.
Pure oxygen was delivered through a 15-cm diffuser to maintain dissolved oxygen levels of 4.00 to 16.7 milligrams
per liter. To provide adequate tank circulation, diffused aeration was provided by four air diffusers placed around the
perimeter of the tank. 

Water temperature was maintained at 28.0 degrees-C by a submersible heater. To remove suspended solids, four
viline �lter mats suspended in the culture tank were removed and rinsed daily. In addition, a small air-lift �lter in the
center of the tank circulated water over a vilene canister �lter. 

Neutralizing ammonia
To neutralize toxic free ammonia in the culture water, a commercial water conditioner was added daily at a rate of
0.25 grams per million rotifers. Dissolved conditioner was dripped into the water from a container suspended over the
tank over a 24-hour period. 

The neutralizing of the free ammonia released hydrogen ions, so it was necessary to buffer the system by adding 5
grams of sodium bicarbonate per day to the water conditioner solution to maintain an average total ammonia
nitrogen level of 35.4 milligrams per liter. 

Feeding
A feeding rate of 1.5 grams of algae paste per 10  rotifers per day was initiated once the culture reached a density of
3,000 rotifers per milliliter. During the start-up period, slightly higher feed rates were used to ensure adequate feeding
of the rotifer culture. The diluted algal paste was added to the culture tank over a 24-hour period by a peristaltic
pump. 

Operation, production

The experimental system yielded an average daily harvest of 178 million rotifers over 39 days.
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The system was initially stocked at a density of 600 to 900 rotifers per milliliter and monitored daily. Once the density
reached 3,000 rotifers per millileter, the culture tank was harvested daily by draining the appropriate volume of water.
If the culture density fell below that level, rotifers were still harvested to stimulate reproduction and maintain a stable
culture. 

The culture was maintained for 39 days, a su�cient period to demonstrate long-term stability. As a precautionary
measure, every 14 to 23 days, the entire system was drained, cleaned, �lled with new water and restocked at 3,000
rotifers per milliliter. The trial yielded an average daily harvest of 178 million rotifers (Fig. 1).

(Editor’s Note: This article was originally published in the August 2005 print edition of the Global Aquaculture
Advocate.)
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Fig. 1: Rotifer culture density over the 39-day study period. The
dashed lines represent the daily harvest to 3,000 rotifers/ml.
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