
Notice of PublicatioN
AQUACULTURE & FISHERIES INNOVATION LAB

RESEARCH  REPORTS
Sustainable Aquaculture for a Secure Future

AQUAFISH RESEARCH REPORTS are published as occasional papers by the Management Entity, 
AquaFish Innovation Lab, Oregon State University, Corvallis, Oregon 97333-3971 USA. The AquaFish 
Innovation Lab is supported by the US Agency for International Development under Grant No. 
EPP-A-00-06-00012-00. See the website at <aquafishcrsp.oregonstate.edu>.

Title:

Author(s):

Date:

Abstract:

Effects of addition of maize starch on the yield, water quality and formation of bioflocs in 
an integrated shrimp culture system

Liping Liu1, Zhenxiong Hu1, Xilin Dai1, and Yoram Avnimelech2

 
1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources of the 
Shanghai Ocean University and Ministry of Education, Shanghai Ocean University, 999 
Huchenghuan Road, Shanghai 201306, China
2. Department of Civil and Environmental Eng., Technion, Israel Inst. of Technology, 32000 
Haifa, Israel 

22 September 2014 Publication Number: AquaFish Research Report 14-334

AquaFish will not be distributing this publication. Copies may be obtained by writing to
the authors.

Integrated Multi-Trophic Aquaculture (IMTA) is an ecological and economic farming strategy 
that minimizes waste from culture systems, reduces the risk of diseases and provides 
additional income source. A trial was conducted to evaluate the effects of adding maize 
starch on the yield, water quality, formation of bioflocs and economic return in an IMTA 
systemcomprisingwhite shrimp (Litopenaeus vannamei), spotted scat (Scatophagus argus)and 
water spinach (Ipomoea aquatic). Shrimp were randomly assigned to 12 cemented tanks (T1, 
T2, T3 and T4 with three replicates) and reared in monoculture (T1) without the addition of 
starch, or in polyculture (with spotted scat and water spinach) with (T3 and T4) or without 
(T2) the addition of starch. Shrimp in T4 were fed at 80% of the feeding amount of other 
treatments. The results showed that shrimp survival was higher in T3 and T4 (95.6% and 
94.3%, respectively) than in T1 and T2 (51.1% and 56.5%, respectively) (P b 0.01). The shrimp 
yield was the highest in T3 (0.495 kgm−3), which also had the lowest feed conversion ratio 
(1.02) and best economic performance. The levels of nitrite-N (NO2-N)were significantly 
lower in T3 and T4 at the end of the experiment than in other treatments (P b 0.01). Similarly, 
total ammonia nitrogen (TAN) was lower and total suspended solids (TSS) was higher in T3 
and T4 than in T1 and T2 (P b 0.05). The results suggested that the addition of starch into the 
IMTA system of shrimp, spotted scat and water spinach improved productivity, profitability 
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and water quality. The combination of the IMTA model and biofloc technology had a 
synergistic effect on overall FCR and economic return, and was more effective at improving 
shrimp survival, production and reducing nitrite-N and TAN than use of the IMTA model 
alone. 

This abstract was excerpted from the original paper, which was published in Aquaculture 
(2014). 418-419: 79-86.


