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USSEC: IPA technology can help meet the demand for increased,
sustainable aquaculture production

At the intensive pond aquaculture demonstration site, raceways are
positioned within the pond for fed �sh (left). Waste collects in the
quiescent zone at the end of the raceways (right).
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An in-pond raceway system to intensify and gain e�ciency in pond �sh production was successfully demonstrated in
China in 2013 by the international marketing program of the U.S. Soybean Export Council (USSEC). This intensive pond
aquaculture (IPA) technology was developed in the United States as a means to increase the productivity of aquaculture in
existing pond units by culturing �sh in aerated raceways within ponds and removing solid wastes. Removal of the solid
wastes allows a threefold or greater increase in �sh production over traditional pond culture technologies.

The technology was transferred to China by USSEC through a cooperative project funded by the Iowa Soybean Association
and the Wujiang Municipal Aquaculture Co. Ltd. (Wujiang), with technical guidance from Dr. Jesse Chappell of Auburn
University. Pentair Aquatic Eco-Systems has a license for this technology and will be commercializing it in 2014.

Addressing constraints
The IPA system was selected for demonstration in China as a means to address the increasing demand for aquaculture
products in the face of mounting economic and environmental constraints to the growth of Chinese aquaculture
production. These constraints include rising land values and increasing pond rental costs that require greater economic
return from �sh farms, limited water availability and declining water quality issues, and increasing food safety concerns.

With no land area to expand aquaculture production in China, intensi�cation of production in existing �sh ponds is needed
to address these constraints and ensure the economic sustainability of the industry. The IPA technology addresses these
constraints by allowing greater management control that yields greater �sh production at lower per-unit cost through
improved �sh survival and feed conversion. The zero-exchange system captures nutrients for use as a crop fertilizer and
requires minimal use of drugs and chemicals to ensure food safety.

Wujiang IPA system
The model IPA system was constructed at the Wujiang �sh farm in Jiangsu Province, China, in early 2013. The Wujiang IPA
system consists of three concrete raceway cells constructed within a 2.1-ha �sh pond. The raceways are 22 meters in
length, with two of the raceways 5 meters in width and one raceway 3 meters in width. The average water depth in the
three raceway units is 1.5 meters. A 13- x 3-meter quiescent zone was constructed at the downstream end of the
raceways for solid waste settling and removal.

Diagram of the Wujiang farm IPA system.
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The raceways were designed to culture larger �sh in the two larger raceways and �ngerlings in the 3-meter-wide raceway.
At the head of each raceway, a high-volume air blower supplies air to diffuser mats at the bottom, creating an airlift system
that lifts water that is de�ected by a stainless steel hood to create a constant water current through each raceway cell.
The pond is subdivided by an earthen dike to allow full circulation of the water �owing through the raceways and around
the pond before reentering the raceways.

Grass carp were selected as the initial test species for the Wujiang IPA system. Grass carp are the leading fed �sh species
in China, with 4.78 million metric tons (MT) cultured in 2012. The Wujiang �sh farm was selected based on its designation
as a national grass carp research and demonstration unit and the farm’s previous work in demonstrating USSEC’s 80:20
pond technology.

IPA cells 1 and 2 of the IPA system were stocked with 750-gram and 300-gram grass carp, respectively, in mid-May 2013.
IPA cell 3 was stocked with 4-gram grass carp in July 2013. Grass carp in all three cells were fed four to �ve times daily
from the time of stocking until harvesting in November 2013.

The carp in cells 1 and 2 were fed with a USSEC 32/3 grass carp diet for the duration of the feeding demonstration. USSEC
feeds are identi�ed by their protein and lipid contents, so the 32/3 feed had 32 percent crude protein and 3 percent crude
lipid. Grass carp in cell 3 received USSEC 36/7 feed from a �sh size of 4 grams to 50 grams, after which they were fed the
USSEC 32/3 feed. Both the 32/3 and 36/7 feeds were least-cost formulated and contained over 40 percent soybean meal
as the primary protein source.

Solid wastes were collected two or three times daily by vacuuming from the quiescent zone. The culture cells were
periodically disinfected with approved chemicals for disease control. Fish were sampled monthly to monitor growth and
feed conversion.

Results
The carp in IPA cell 1 were harvested for marketing on November 13, 2013 (Table 1). The 3-year-old grass carp in cell 1
grew from 750 grams to an average weight of 2.6 kg in 182 days with a feed-conversion ratio (FCR) of 1.89. The total �sh
harvest weight from the 22- x 5-meter cell was nearly 22.5 MT. The grass carp survival rate was 98.5 percent.

Grass carp production was 42 metric tons from the three raceway cells.
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The �sh in cell 2 were transferred to cell 1 for further grow-out. The estimated �sh production from cell 2 was 15.8 MT,
with the grass carp growing from 300 grams to 1.7 kg in 182 days (Table 1). Average �sh survival was estimated as 98.1
percent with an FCR of 1.48.

Cremer, Stocking and harvest data, Table 1

Carp in IPA cell 3 were transferred to cell 2 for further grow-out. Estimated �sh production from this cell was 3.7 MT, with
grass carp growing from 4 g to 150 grams from mid-July to mid-November (Table 1). The estimated �sh survival was 83.3
percent. The estimated FCR for the �sh raised on the combination of USSEC 36/7 and 32/3 soy-based feeds was 0.56.

Perspectives
The Wujiang IPA feeding demonstration yielded a total production of 42 MT of grass carp from the 2.1-hectare (ha) pond
unit containing three IPA raceway cells. This represented nearly three times the average pond yield of 7.2 MT/ha obtained
in the 2.57 million ha of �sh ponds currently operated in China. The success of the initial USSEC IPA feeding
demonstration showed that the IPA technology can help meet the demand for increased, sustainable aquaculture
production in China.

(Editor’s Note: This article was originally published in the January/February 2014 print edition of the Global Aquaculture
Advocate.)

Authors

Cell dimensions/water volume (m )3 22 m x 5 m 22 m x 5 m 22 m x 3 m

176 m3 176 m3 105 m3

Fish stocking size (g) 750.0 300.0 4.1

Stocking density (�sh/m )3 53 59 303

Fish stocked 8,732 9,687 30,000

Total stocking weight (kg) 6,549 2,906 123

Total harvest weight (kg) 22,483 15,775 3,748

Average �sh harvest weight (g) 2,614 1,660 150

Fish survival (%) 98.5 98.1 83.3

Feed-conversion ratio 1.89 1.48 0.56

Culture period (days) 182 182 120

Average daily gain (g) 10.24 7.47 1.22

  Cell 1 Cell 2 Cell 3

Table 1. Stocking and harvest data for the 2013 USSEC IPA grass carp feeding demonstration.
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