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Project Title: Optimization of Practical Feed Formulation to Improve Fish Health and 
Production of Yellow Perch (Perca flavescens) [Progress Report] 

Total Funds Committed: $225,421 
Initial Project Schedule:  July 1, 2019-June 30, 2021 [Extended to December 31, 2022]  
Current Project Year: November 1, 2020-August 30, 2021 
Participants: Dong-Fang Deng and R. Newton (University of Wisconsin-Milwaukee), K. 
Extension Liaison: J. Poletto (University of Nebraska 
Industry Liaison: Rich Lackaff 
 
Project Objectives 
The ultimate goal of this proposal is to increase the profitability of yellow perch aquaculture by 
developing nutritionally balanced and cost-effective feed. To achieve this goal, the objectives of 
our two-year project are to: 

1) Optimize practical feed formulation by determining the optimal dietary carbohydrate in 
feed for yellow perch based on growth performance and nutrient utilization;  

2) Evaluate effects of different diets on gut microbial ecology and stress tolerance of yellow 
perch;  

3) Determine production efficiency of the new feed at laboratory and commercial farms; and  
4) Transfer technology and disseminate findings to industries to enhance the applications of 

findings. 
 
Project Summary 
There is no practical feed available for feeding yellow perch (Perca flavescens). Current 
commercial feeds do not provide optimal nutrients for this fish and fatty liver, extra viscera lipid, 
and suboptimal growth are commonly observed. Our previous research shows that different 
starch sources have different effects on yellow perch with wheat starch added at a level of 20% 
in the feed inducing significant fatty liver and viscera lipid accumulation in perch.  Thus, in this 
project we aim to optimize dietary carbohydrate used in fish feed to enhance fish health and 
growth performance as well as reduce feed cost for yellow perch.  Specifically, we will 
investigate how different carbohydrates influence 1) growth performance and nutrient utilization 
in laboratory and farm conditions; 2) fish tolerance in response to environmental stressors such 
as temperature shocks or hypoxia challenge; and 3) bacterial community composition and active 
community fraction in the host gut across diet regimes.  This work will integrate lab studies and 
farm testing to evaluate production efficiency of the new practical feed compared with a 
commercial feed in selected farms. This proposal combines expertise in nutrition, feed 
processing, microbial ecology and extension research, to generate a comprehensive evaluation of 
feed quality.  We will train students and skilled workforces through the activities of this project.   
 
Anticipated Benefits 
The feed industry can produce specific feed for yellow perch farming based on findings from this 
project. Yellow perch farmers will have feed specific to perch grow-up. By using the new feed 
we expect that yellow perch farms will increase their production profit because feed is one of the 
major costs in yellow perch production. We will help to train the next generation workforce by 
involving undergraduate students and graduate students to hand-on research and extension 
activities 
 
Project Progress 
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Objective 1.— Due to the restriction of working capacity during COVID-19, manpower, fish 
fingerling production, and feed/feed ingredients supplies were limited. A basic feed formulation 
based on lab studies was not finalized yet, but research is going on. Two feeding trials had been 
conducted tat Deng’s lab.  
 
The first study used feed manufactured by a lab cold extruding method (2019-2020) to 
investigate the effect of wheat flour and corn flour on perch: responses in growth performance, 
intestinal microbial and liver metabolomics. A 10-week feeding trial was conducted to feed 
yellow perch juvenile by six diets contained similar levels of carbohydrates (15, 20 and 25%) 
provided from two sources of carbohydrates (wheat flour or corn flour) (Table 1).    
 
The second study used feed processed by a cooking extruding method, a practical protocol 
similar to the feed industrial method (2021) to investigate the effect of wheat flour and corn flour 
on yellow perch: responses in growth performance and tolerance to heat shock stress.  An 11-
week feeding trial was conducted by feeding yellow perch with six test diets containing 15%, 
20% or 25% flour from wheat or corn but with a lower level of fish meal compared to the 
experimental 1 (Table) and two commercial diets were used as references.    At the end of 11 
weeks of feeding, fish were also exposed to acute stress (temperate increased from 23 C to 32Cto 
determine their tolerance to heat shock stress.   
 
In Experiment 1 fish fed wheat flour diets had better growth and low feed conversion ratio than 
those fed corn flour diets but tended to have a higher level of lipid in their whole body and liver 
tissue when compared to the fish fed the corn flour diets. The liver metabolomic profile showed 
that fish fed 25% corn flour have a higher level of creatine, asparagine, aspartate and proline 
compared with fish fed 25% wheat flour diets, indicating that the two carbohydrates had 
different impact on amino acid metabolism. The diets containing 25% wheat or corn flour did not 
depress growth when compared the diet containing 15% flour. It was unexpected that the fish fed 
20% flour had the lowest growth rate. No solid conclusion can be drawn at this stage until all 
sample analysis was finished.   

In Experiment 2 the two carbohydrate sources did not have different impact on the growth rate 
and feed conversion ratio of yellow perch. This observation was different from what we 
observed in Experimental 1, indicating that the different feed processing methods might 
influence the utilization of the carbohydrate as observed in previous studies on other species of 
fish. The weight gain of fish was decreased with the increasing level of wheat or corn flour in the 
diets. In addition, the growth of fish fed the diets containing 15% flour was compatible to that 
fed the two commercial feed, which are commonly used in yellow perch farming.   The mortality 
of perch exposed to heat shock stress tended to increase with the increasing dietary carbohydrate 
levels, but the results were not significantly among dietary treatments.  Nutritional analysis and 
physiological and biochemical assay are ongoing.  Thus, no conclusive feed formulation is 
finalized at this stage.   
 
The preliminary results suggest that 1) different feed processing methods significantly change 
the utilization of different carbohydrate; 2) a practical diet containing 20% or 25% wheat flour or 
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corn flour depressed growth of yellow perch; 3) dietary lipid at 10% in the commercial feed 
seems to be sufficient to support a good growth of perch and a high level of 16% dietary lipid in 
the commercial feed did not promote a better growth.  The preliminary findings will provide 
critical information to define a practical feed formulation for the fish in the future study.   
  
Objective 2. —  The progress of this objective is delayed due the postponed plan of objective 1. 
A graduate student from Deng's lab was supervised to finish analysis of intestinal microbial 
collected from the Experiment 1 described in Objective 1. The preliminary analysis of intestinal 
microbial community demonstrates that carbohydrate sources and their levels significantly 
changed the microbial composition and diversity in perch gut.  Samples from Experimental 2 are 
pending for analysis. More results will be available in the later reported  
 
Objective 3. — The plan proposed for this objective has been delayed due to the postponed lab 
studies.  
    
Objective 4. — Part of this Objective included establishing a training program whereby 
undergraduate students would be trained in the Poletto Fish Physiology laboratory at the 
University of Nebraska Lincoln (UNL) and subsequently placed in internships or jobs at local 
aquaculture facilities as already-skilled workers with knowledge of aquaculture practices. A local 
aquaponics and aquaculture facility was identified and visited by students from the 2020 
Ichthyology course at UNL. Two undergraduate students were recruited to the Poletto Lab and 
trained to proficiency in the laboratory. Any domestic travel to aquaculture facilities was 
prohibited by UNL due to the SARS-CoV-2 pandemic. Finally, a training manual was developed 
to standardize the training process, and a list of potential aquaculture facilities with which UNL 
will establish internship programs was assembled. 
 
Outreach Overview  
Due to the delayed research planned in year-1, outreach plan was postponed. Currently, the 
major outreach activities have been focused in training students and engage them in the project 
planning. Two undergraduate students were recruited to the Poletto Lab at UNL. One 
undergraduate was fully trained to proficiency in the laboratory, and another is currently being 
trained.        Three undergraduate students were identified at UWM to be tainted with lab 
protocols including fish culture system management, maintenance of broodstock, feed processing 
and analysis in nutrition and microbial. The PI presented the project ideas and preliminary study 
at the Wisconsin Aquaculture Association annual meeting.  We have connected with two fish 
farms at Wisconsin for farm testing when we identify a feed formulation to be used. We will 
conduct outreach activities in the spring 2021 to train farmers on protocols that needed for a farm 
testing when we obtained results from the lab and farm test trials. Outreach activities will also 
focus on engaging local communities through technology –these may be social media platforms, 
local TV and radio programming, and opportunities for students and adults through university 
classes and local events. Ultimately, we seek to not only disseminate information about diet 
development, and secure a partner in the feed industry, but also to help local farmers enhance 
their practices in a way that promotes more, better, and more pervasive use of aquaculture at the 
local and regional level. 
 
Target Audiences 



4 
 

Yellow perch producers will benefit with an optimal feed for growing perch at a cost-effective 
approach. Feed industry will be able to adopt the new findings to make feed targeted on yellow 
perch.  Students, researchers, and industrial partners or others interested in perch culture will be 
trained and gain new knowledge on fish feed nutrition and feed management, and develop 
collaborations with feed industry and fish farmers.  
 
Deliverables (Outputs) 
Currently, the major outreach activities have been focused in training students and engage them 
in the project planning. Two undergraduate students were recruited and trained at the Poletto Lab 
at UNL. 

Three undergraduate students (two from Deng’s lab and one from Newton’s lab) and two hourly 
students (graduate students from Deng’s lab) at UWM were tasked with lab protocols including 
fish culture system management, maintenance of broodstock, feed processing and analysis in 
nutrition and microbial. The PI presented the project ideas and preliminary study at the 
Wisconsin Aquaculture Association annual meeting.  Two fish farms at Wisconsin are visited for 
future farm testing when the lab studies are finished. Extension activities will be conducted 
during the period of farm experiment.  

An hourly student was trained on feed processing at Dr. Rosentrater at Iowa State University  

Outreach activities at UWM include: 1) hosted tours for students and teacher from high school 
(e.g., True Skool aquaponic program, Slinger High School, Dominican high school) and local 
community (such as ,Naulin foundation); 2) disseminate information to community society: 
presentation at the event of Doors open Milwaukee and Harbor fest, community (Naulin 
foundation); and 3) engage local communities through social media platforms.  
https://www.watermarksmke.org/dong-fang-deng 
 
Outcomes/Impacts 

No measurable data is available up to this report point due to the postponed plan of year 1 
research. However, we have generated preliminary results based on lab research, which will be 
helpful for developing an optima feed formulation in the future study. 

Impacts Summary 
Relevance. Yellow perch is a high demand seafood in the Great Lake regions. Feed is one of the 
major components accounting for yellow perch production cost. Aquaculture production and 
profitability of yellow perch are challenged by suboptimal feed, which is produced for Salmonid 
species of fish. Current commercial feed used to feed yellow perch causes adverse impacts on 
yellow perch health and production efficiency.  
Response. — Two lab studies were conducted at UWM, and training program was set up at 
UNL. Six under and two graduate students were trained at three universities through this project. 
An optimal feed formulation will be developed by lab studies and tested at fish farms in 2021. 
The project was delayed due to Covid-19 pandemic. 
Results. — Through the lab studies have obtained preliminary findings on the limitation of 
different dietary carbohydrate in feed for perch and protocols were established for the future 
testing related to this project. Recap. — The outcome of this project will provide yellow perch 
producer with cost effective feed and help to train fish famers and the next generation workforce 
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for the aquaculture industry.  
 
Publications, Manuscripts, Workshops, and Conferences 
See the Appendix for a cumulative output for all NCRAC-Funded Yellow Perch activities. 
 
 
Table 1. Dietary formulation including different levels of carbohydrate from wheat or corn flour.  
Ingredients  Wheat flour (%) Corn flour (%) 

 15 20 25 15 20 25 
Menhaden meal  48.2 44.6 41.0 48.2 44.6 41.0 
Corn protein concentrate  21.0 19.3 17.6 21.0 19.3 17.6 
Wheat flour 15.0 20.0 25.0    
Corn flour    15.0 20.0 25.0 
CaHPO4.2H2O 1.0 1.0 1.0 1.0 1.0 1.0 
Mineral premix 4.0 4.0 4.0 4.0 4.0 4.0 
Vitamin premix 3.0 3.0 3.0 3.0 3.0 3.0 
Soy Lecithin 1.0 1.0 1.0 1.0 1.0 1.0 
Menhaden oil 4.0 4.3 4.6 4.0 4.3 4.6 
Corn oil 2.0 2.0 2.0 2.0 2.0 2.0 
Choline chloride 0.1 0.1 0.1 0.1 0.1 0.1 
Cr2O3 0.7 0.7 0.7 0.7 0.7 0.7 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
Proximate composition (% as fed)       
Moisture 8.8 9.4 10.0 9.3 9.5 9.4 
Ash 13.0 12.4 11.9 13.1 12.6 12.0 
Protein 50.6 47.6 44.4 50.1 47.3 43.5 
Lipid 12.2 12.5 12.1 12.8 13.0 12.6 
Nitrogen free extract 16.9 20.0 24.0 16.3 19.5 24.6 
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Table 2. Feed formulation of test diets  
Ingredients  Diet1  Diet 2  Diet 3  Diet 4  Diet 5  Diet 6 
   %     
Menhaden meal  35 32 29 35 32 29 
Blood meal, poultry 8 7.3 6.6 8 7.3 6.6 
Soy protein concentrate  16 14.6 13.3 16 14.6 13.3 
Corn protein concentrate  10 9.14 8.3 10 9.14 8.3 
Wheat flour 15 20 25       
Corn flour       15 20 25 
Calcium phosphate dibasic 
dihydrate 

1 1 1 1 1 1 

Mineral premix 0.1 0.1 0.1 0.1 0.1 0.1 
Vitamin premix ARS 702 1 1 1 1 1 1 
Soy Lecithin 1 1 1 1 1 1 
Menhaden oil 4 4.3 4.6 4 4.3 4.6 
Corn oil 3 3 3 3 3 3 
Choline chloride 1 1 1 1 1 1 
Yttrium oxide 0.1 0.1 0.1 0.1 0.1 0.1 
Stay-C 0.4 0.4 0.4 0.4 0.4 0.4 
Non- nutrition filler 4.4 5 5.6 4.4 5 5.6 
Total 100 100 100 100 100 100 
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