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REASON FOR TERMINATION  

Objective was completed. 

PROJECT OBJECTIVE 

Increase growth rates of yellow perch greater than 150 mm (6 in) by evaluating diets, 
feeding strategies, environmental manipulation, and mono-sex/bi-sex comparisons. 

PRINCIPAL ACCOMPLISHMENTS 

University of Wisconsin-Madison (UW-Madison) researchers published a manuscript 
describing the effects of genistein on the growth and reproductive development of yellow 
perch. Low levels (0.75 mg/g [parts per thousand] of diet) of genistein may have a 
positive effect on growth in yellow perch, but no apparent estrogenic effects on 
reproductive function. The effects of genistein on growth and reproductive development 
are highly dependent on dose.  

Also at the UW-Madison, the growth of male and female yellow perch in ponds was 
compared using one pond in each year of the project. In both studies female yellow perch 
had greater weight and length gains than males when grown in ponds. Females were 
larger at the beginning of each trial, and the difference in size between the males and 
females increased significantly as the studies progressed. At the conclusion of the two 
pond studies, females were 35 and 47% heavier, and 10 and 12% longer, respectively, 
than males. The growth of both males and females in these studies was relatively poor, 



most likely due to the tags used to identify individuals. Tag retention was very poor, and 
those individuals that did retain the tags showed a high incidence of ulcerated and 
necrotic tissue at the site of the tag. 

Studies at the University of Missouri were designed to determine whether the tendency 
for dramatic growth slowing in yellow perch upon reaching 75–100 g (2.65–3.53 oz) 
could be negated by subjecting fish to feeding regimes that elicited compensatory growth. 
The expectation that compensatory growth feeding schedules might improve perch 
growth arises from previous North Central Regional Aquaculture Center (NCRAC)-
funded studies where weight gain was doubled in hybrid sunfish (relative to controls fed 
ad libitum) in response to feeding schedules that elicited the compensatory growth 
response. This growing significantly beyond control weights through compensatory 
growth is now known as growth overcompensation, and was first identified through a 
NCRAC-funded study. 

A first experiment sought to determine whether total weight gain by largely mature age-2 
yellow perch could be increased over that of continuously fed controls by using 
compensatory growth feeding regimes. Five compensatory growth feeding regimes 
involving repeating cycles of no-feeding (for either 2, 7, 12, 17, or 22 days) followed by 
ad libitum feeding for as long as elevated feeding rates occurred, were evaluated over a 
125-day experiment at 21°C (69.8°F). While episodes of compensatory growth did occur 
in all treatment groups when food was resupplied after the no-feeding periods, perch did 
not surpass control fish weights in any treatment group, unlike what occurred previously 
for hybrid sunfish. Point estimates of final weight did not reach that of the control group 
in any treatment group. A second experiment was run subsequently in an attempt to 
achieve greater weight gains through compensatory growth. In the second experiment, a 
compensatory growth feeding schedule similar to that in Experiment 1 involving 12-day 
periods of no feeding was used. However, 12-day periods of maintenance feeding were 
used rather than 12-day periods of no-feeding. Weights of perch exposed to this modified 
compensatory growth feeding schedule rapidly caught up to control fish (unlike in 
Experiment 1), but the rapid growth immediately ceased as soon as this group reached 
control fish weights. 

Although study results indicate that compensatory growth feeding schedules cannot be 
used to increase growth of adult and maturing yellow perch beyond that of continuously 
fed controls, valuable insights relating to compensatory growth, growth 
overcompensation, and yellow perch aquaculture were provided by this work. Results 
indicated that an upper-weight limiting mechanism involving appetite suppression 
precluded the yellow perch undergoing rapid compensatory growth from surpassing 
control weights. This result was clearly different from that observed for hybrid sunfish 
where compensatory growth carried them well beyond control weights. Through 
comparisons with the hybrid sunfish studies, it is suggested that factors including fish age 
(or sexual maturity status), time-of-year, species-specific response, and hybrid vigor, are 
determinants of growth overcompensation capacity in fishes. In this study it was 
observed that male and female yellow perch showed their most vigorous compensatory 
growth responses following food deprivation periods of different durations (after 2 days 



of food deprivation for males, and 12 days for females); causes for these differences are 
not yet apparent. Under conditions of unrestricted feeding in the control groups, growth 
rates and growth efficiency of female yellow perch exceeded those of males by up to 
two-fold. It was also indicated that substantial periods of restricted feeding can be 
imposed on yellow perch which, if followed by appropriate feed reprovisioning periods, 
will result in complete recovery of lost growth with no loss of food conversion ratio. This 
capacity may be of value in aquaculture in relation to feed and growth rate management. 
An article based on the results of this study has been published in the Journal of Fish 
Biology.  

Research at Michigan State University was designed to compare gender-related growth 
rates of yellow perch greater than 150 mm (6 in) raised in single-gender or mixed-gender 
cohorts. Reliable external secondary sex characteristics could not be identified. Male and 
female stocks purchased from commercial yellow perch growers were randomly assigned 
(8/tank). Experiments were conducted in 110-L (29.1-gal) tanks. Water temperatures 
were maintained at 21°C (69.8°F) by a recirculation system. Each tank of fish was 
assigned to one of four feeding rates (0.5, 1.0, 2.0, and 3.0% of total tank wet body 
weight of fish per day) and fed a commercial diet for 16 weeks. There were three 
replicate tanks per feeding rate treatment. Fish were weighed every two weeks and feed 
levels adjusted accordingly. A mixed-gender analysis was not completed because the 
percentage of males in the mixed stock (66%) was not significantly different than the 
predominantly-male stock (71%). Gender-related metabolic differences between the all-
female and predominantly-male stocks were determined using a saturation kinetics model 
developed by Mercer. Total proximate analysis (lipids, crude energy, crude protein, ash, 
and moisture) was done to determine general nutritional requirements. The all-female 
stock had a greater maximum growth rate (1.850 g [0.065 oz]/day/tank) than the 
predominately-male stock (1.112 g [0.039 oz]/day/tank). The optimal feeding level for 
the predominately-male stock was 0.76%/day and the maintenance level was 0.37%/day. 
The optimum feeding and maintenance levels for the all-female stock were similar to 
those determined for the predominantly-male stock at 0.78%/day and 0.37%/day, 
respectively. No metabolic parameters, excluding maximum growth rate, were 
statistically different between the two gender groups. 

Work at Purdue University (Purdue) was designed to identify legal flavor additives for 
perch that will lead to increased consumption of feed. The original proposal indicated two 
genetic groups of fish would be raised at either 16, 22, or 28°C (60.8, 71.6, or 82.4°F) 
and offered one of three flavor additives: krill meal, squid meal, and betaine. An 
additional genetic group was obtained that had a proven record of rapid growth. The three 
genetic groups were all-female fish from Lake Mendota, mixed-sex fish from Lake 
Mendota, and mixed-sex fish from North Carolina. All groups of fish were obtained as 
juveniles and were raised to the appropriate size for experimentation. 

Purdue researchers compared food consumption, weight gain, and feed conversion ratio 
in two different genetic groups of yellow perch fed one of three dietary flavor additives 
and reared at either 16, 22, or 28°C (60.8, 71.6, or 82.4°F). Consumption of feed was 
significantly different at the three temperatures, increasing as temperature increased. 



Consumption of feed was not significantly different between all-female perch and mixed-
sex perch, but weight gain and feed conversion ratio of all-female perch were 
significantly higher then the mixed-sex group of perch. Diets containing krill and squid 
meals as flavor additives were consumed significantly better than the control diet. The 
diet containing betaine as a flavor additive was consumed to the same degree as the 
control and the other two experimental diets. 

Purdue researchers completed experiments to increase growth rates of yellow perch 
greater than 150 mm (6 in) by evaluating diets, feeding strategies, environmental 
manipulation, and mono-sex/bi-sex comparisons. Perch were obtained from two private 
producers. One group was all-female, the other mixed sex. Both groups originated from 
Lake Mendota, Wisconsin. Both groups of fish were obtained as juveniles, transported to 
Purdue, and grown for six months to the desired size. Both genetic groups were stocked 
into one of three experimental systems. All three systems were initially at 22°C (71.6°F). 
The temperature in one system was gradually lowered (1°C/day) and the temperature in 
another system was gradually increased (1°C/day). After achieving the desired 
temperatures of 16 and 28°C (60.8 and 82.4°F), respectively, all fish were acclimated for 
an additional two weeks. Four experimental diets, one a control and the other three with a 
flavor additive, were formulated based on the known nutritional requirements and 
recommendations for perch. All were practical diets. The three potential flavor 
compounds (krill meal, squid meal, and betaine) were added to the diets at 0.5% of the 
dry matter. All diets were offered to triplicate groups of fish in each temperature system 
as a satiation feeding regime. At the end of eight weeks, all fish were counted and 
weighed. Total consumption, weight gain, and feed conversion ratio were determined for 
each replicate. Feed consumption and weight gain were significantly affected by diet and 
temperature. Consumption increased as temperature increased from 16-28°C (60.8-
82.4°F), but weight gain increased as temperature increased from 16 to 22°C (60.8 to 
71.6°F), then declined at 28°C (82.4°F). All-female fish gained significantly more weight 
and converted feed more efficiently than the mixed-sex groups. There were no significant 
interactions among the variables. It seems clear that feed intake can be influenced in 
larger perch and additional weight gain can be realized. Several flavor additives were 
identified in this study that are readily available for use in diets. Diets containing flavor 
additives for grow out of yellow perch are recommended. 

IMPACTS 

This research has established methods for improving yellow perch growth as fish 
approach market size. Studies to date have shown that female perch out grow males, and 
accordingly the use of mono-sex female stocks may be a method for producers to 
increase growth rates of perch. Previous work has led to the development of methods for 
producing mono-sex female stocks of perch and this technology is currently being used 
by six regional perch producers under an Investigational New Animal Drug (INAD) 
exemption granted by the Food and Drug Administration. The establishment of optimum 
feed levels for perch will help producers minimize feed costs, which are one of the 
primary costs of aquaculture production. The development of methods to promote perch 
growth with naturally occurring dietary supplements may further improve the 



profitability of the culture of food-size yellow perch. There is significant interest in 
moving toward regionally manufactured diets for perch, containing less fish meal and 
more regionally available ingredients. In this trend, diet acceptance becomes a critical 
issue. These data provide the framework for new dietary formulations that are accepted 
by perch. Together, the above strategies should provide the means for producers to 
reduce the cost of raising perch to market size.  

RECOMMENDED FOLLOW-UP ACTIVITIES 

This project was conducted to develop ways to increase growth rates of yellow perch 
greater than 150 mm (6 in) by evaluating diets, feeding strategies, environmental 
manipulation, and mono-sex/bi-sex comparisons. Research should be conducted on 
additional strategies for increasing the growth of male yellow perch or the use of all-
female stocks. Additional research should be conducted on additional flavor additives as 
well as defining the minimum level of flavor additives required in diets containing high 
levels of plant protein sources. 

PUBLICATIONS, MANUSCRIPTS, OR PAPERS PRESENTED 

See the Appendix for a cumulative output for all NCRAC-funded Yellow Perch 
activities.  

SUPPORT 

OTHER SUPPORT 
YEARS 

NCRAC-
USDA 

FUNDING UNIVER-
SITY INDUSTRY OTHER 

FEDERAL OTHER TOTAL

TOTAL 
SUPPORT 

1997-98 $95,300 $98,565 $2,000   $100,565 $195,865 
1998-00 $90,300 $94,335    $94,335 $184,655 
2000-01   $45,000    $45,000 $45,000 
TOTAL $185,600 $237,900 $2,000   $239,900 $425,520 
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