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Objectives: 
The overall goal of the proposed project is to use genetic methods to produce triploid walleye Sander vitreus that 
will result in superior growth of the female genotype (30% growth advantage over males) (Malison et al. 1990) and 
avoidance of nutrients expenditure associated with sexual maturation by polyploidy (sterilization). Specific 
objectives are to: 

1. Produce meiotic gynogenetic (XX) walleye and to compare two methods (immersion and feeding) to sex 
reverse gynogenetic fish into neomales (sperm producing XX fish) using 17α-methyltestosterone (MT). 

2. Optimize the use of pressure shocks to produce triploid walleyes. 
3. Compare growth, survival, and gonad development of the following four experimental progeny groups: (a) 

diploid walleyes (sex genotypes: XX & XY), (b) triploid walleyes (XXX & XXY), (c) all-female diploid 
walleyes (XX), and (d) all-female triploid walleyes (XXX). These experiments will be conducted in 
raceway tanks (OSU, UW-Madison, and Reef Systems Coral Farm Inc, New Albany, OH) and micro-ponds 
(Northey Farms LLC, Deerfield, WI). 

4. Refine walleye sperm cryopreservation methods and develop a pilot cryobank for walleye neomale sperm 
to allow for immediate availability to research laboratories and fish farms in the North Central region 

5. Record short videos over the span of 2 years of research and extension (work on the farms) that will include 
all the phases of life cycle of walleye and the methods conducted in the laboratory, including production of 
gynogens and triploids (pressure shock), sperm cryopreservation and use in practical field conditions, and 
results of the project. 

Proposed Budget: 
Institution Principal 

Investigator 
Objectives Year 1 Year 2 Total 

The Ohio State 
University 

Konrad Dabrowski 1, 2, 3, 4, 5 59,558 87,888 147,446 

University of 
Wisconsin - 
Milwaukee 

Osvaldo Jhonatan 
Sepulveda-Villet 

1, 3, 4 36,842 36,133 72,975 

University of 
Minnesota 

Alexander Primus 3, 5, Extension 1,375 3,625 5,000 

 
TOTAL 

   
$97,775 

 
$127,646 

 
$225,421 
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Project Summary 
We propose to optimize and combine two technologies (e.g., sex reversal and triploidy) to produce walleye Sander 
vitreus with superior production traits. We will produce gynogenetic masculinized walleye and cross these 
individuals with walleye females. Resulting zygotes will then be subjected to pressure shock, producing triploid 
(sterile) all-female offspring. Our proposed methods eliminate the possibility of escaped domestic fish interbreeding 
with wild stocks, thus addressing major public concerns about aquaculture and conservation of aquatic resources. 
We will compare growth, survival, and gonad development of (1) triploids of female walleye x male walleye, (2) 
control diploids of female walleye x male walleye, (3) all-female triploids of female walleye x walleye neomales, 
and (4) control diploids of female walleye x walleye neomales in tanks (OH and WI). The proposed genetic 
manipulations are likely to accelerate growth, enhance production efficiency, and improve flesh quality. The PI has 
already successfully used the triploidization method in other percid species, including mass-producing sterile hybrid 
walleyes (saugeye) for stocking open waters in Ohio. The technologies developed in the proposed research will be 
immediately delivered to the industry by the co-PI (Dr. Primus) who is familiar with the role of extension in the 
North Central region and is trained in percid fish genetics. Neomale sperm will be cryopreserved and stored in a 
pilot cryo-bank and will be made available to research laboratories and fish farms. The PI has already successfully 
developed simple cryopreservation methods for yellow perch sperm and we will refine this methodology for use in 
the pilot cryo-bank for walleye neomales. 

Justification 
Walleye are native to most rivers and natural lakes in the North Central Region and have been introduced through 
stocking into most man-made lakes due to their high value as both a sport and commercial species. Walleye 
propagation and stocking programs are a major focus of various fisheries management agencies in order to enhance 
recreational fisheries; however, the development of this species in the aquaculture industry has been limited. 
Because of its popularity and market potential, the walleye has been identified by North Central states as a priority 
species for Great Lakes aquaculture development. However, there are several challenges to walleye culture that are 
preventing industry investment and expansion of this species. Regionally, researchers have identified off-season 
spawning (Dabrowski et al. 2000), indoor production of high-quality feed-trained fingerlings (Bowzer et al. 2011), 
and improved growth (Summerfelt, 2005; letter of support page 40) as key research needs for this fish. This project 
aims to address some of these key needs in order to promote the expansion of walleye aquaculture in the North 
Central Region. 

 
It has been found that walleye exhibit sexual dimorphism, meaning that females reach a larger size than males 
before sexual maturation. Therefore, a possible method to improve the growth of walleye stocks so that individuals 
reach market size in one growing season is the production of monosex female populations. The greater growth 
potential of female walleye could prove essential for both commercial walleye production and public stocking 
programs. Rapid growth of female monosex populations of walleye could increases production efficiency for 
commercial operations as well as prove a useful management strategy, increasing the number of fish of trophy size 
in a water body. Stejskal et al. (2009) evaluated the growth pattern of all-female stocks of European perch, Perca 
fluviatilis, another percid species exhibiting sexually dimorphic growth, to that of mixed sex stocks. The authors 
found that monosex all-female stocks of European perch juveniles gained significantly more (20%) in total body 
weight than mixed sex juvenile stocks, suggesting that culture of monosex all-female stocks may have a significant 
economic benefit for producers. 

 
Induction of triploidy has long been used as a sterilization method across fish species and has proved a valuable tool 

used by management agencies to preserve the genetic integrity of natural stocks of salmonids, eight in West coast 
states (Kozfkay et al. 2006). Currently, triploid walleye are used for stocking in a number of states, including 
Colorado and Utah, as a means to increase sport fish populations and as a nonnative species management tool in 
recovery programs. In addition to protecting native populations, induction of triploidy has also been shown to 
increase somatic growth in some species such as Atlantic cod Gadus morhua since the triploid females are sterile 
and do not utilize energy to grow gonads (Trippel et al. 2014). According to Garcia-Abiado et al. (2002), triploid 
hybrid walleye growth in ponds was comparable to that of unshocked diploid hybrid walleye elsewhere in Ohio. 
Therefore, triploid walleye growth is likely to be comparable to that of diploid walleye, with the potential to be 
greater. 
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The combination of monosex production and triploidy induction to create triploid all-female walleye populations is 
an exciting concept with the potential to be a key strategy to promote increased growth while protecting natural 
populations and thus drive the expansion of walleye aquaculture in the North Central Region. The proposed project 
will specifically address the questions of sex ratio and superior growth of triploid sterile females. In the proposed 
project, for the first time, data will be collected on the growth and survival of 100% female diploid and triploid 
populations of walleye and compared to mixed sex populations of diploid and triploid walleye in order to identify 
the value of culturing female monosex triploid walleye. All- female and triploid all-female walleye will be raised in 
both recirculating systems and ponds to marketable size while simultaneously documenting biological production. 
The ready availability and use of high-quality semen from walleye males will contribute immediately, 1-2 years 
(short-term goals), while further evidence of the superior growth and production characteristics of the all-female 
populations compared to currently cultured fish will contribute over the next 3-5 years (long-term goals), to the 
rapid expansion of the walleye industry in the 12-state North Central region. 

 
The proposed project directly addresses a major constraint to the aquaculture industry in the North Central Region 
and will provide critical knowledge that is essential to new alternative fish species for the U.S. aquaculture industry. 
Little research exists on the domestication and production of walleye, despite this species being identified as an 
important species for aquaculture development over twenty years ago. Therefore, we expect this project to provide 
first ever knowledge on the production potential of all-female and triploid walleye. We will seek input from 
industry, their involvement in reviewing drafts of the document, and by these means also secure an expeditious way 
to implement our results by fish farmers and extension personnel. Rapid dissemination of results and technology to 
stakeholders in the U.S. aquaculture industry will also provide means for improved production of walleye and a shift 
to this species by producers. 

 
There is a high potential for walleye to become a major contributing species to private aquaculture in the North 
Central Region. However, the gap in knowledge on their production potential and value have delayed the 
development of this species for aquaculture. Therefore, advances in research that provide solutions to the challenges 
associated with culture of walleye could result in a more profitable aquaculture industry. Specifically, this project 
will provide knowledge on methods for improved growth and evaluate the benefit of these different experimental 
stocks. Furthermore, this project will make high quality semen from walleye males and neomales readily available 
to stakeholders, including researchers and farmers, which will immediately contribute to the needs of the industry. 
We have received input from both researchers and farmers that contributed in a major way to walleye production in 
the last 10-15 years and who understand the challenges faced by the percid fish industry in the North Central region. 
This project is a response to the call for further research and development of this species by stakeholders in the 
North Central region. We are also partnering with Reef Systems Coral Farm, Inc, and Northey Farms, LLC which 
house commercial aquaculture systems, where experimental fish will be grown out in order to evaluate their 
stakeholder value. We have included letters of support from stakeholders and industry for this project. 

 
Related Current and Previous Work 

There are two commonly used methods to produce monosex female populations of teleost fish. One method, sex 
reversal by application of hormones at the critical period of sex determination, alters the phenotypic sex of the fish. 
Therefore, a genetically female fish (XX) would have sperm producing testes containing X- haploid sperm and 
would only pass on the female sex chromosomes during fertilization.  Immersing fish in a solution of the hormone 
or feeding juveniles with hormone-supplemented feed are two common hormonal sex reversal techniques. Direct 
hormonal feminization of fish meant for direct human consumption is banned in both Europe and the US; therefore, 
the process of hormonal sex reversal for production of monosex female offspring requires two generations, where 
the first generation produced is hormonally sex-reversed phenotypically from female to “neomale.” Once they reach 
adulthood, this first generation of sex-reversed males is then crossed with normal females, resulting in an all-female 
population (Rougeot 2016). There has been some success with hormonal sex reversal in walleye. Malison and 
Garcia-Abiado (1996) and Malison et al. (1998) attained partial or complete sex reversal when 50-70mm juvenile 
walleye were fed a diet containing 50 or 15mg/kg of methyltestosterone (MT-α), respectively. 
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Similar to walleye, rainbow trout Onchorhyncus mykiss also exhibit sexually dimorphic growth, with females 
growing faster and reaching larger sizes than males. Lincoln and Scott (1983) report the production of all-female 
triploid rainbow trout progenies (XXX) by crossing hormonally sex-reversed males or “neomales” (XX) with 
genotypic females (XX) and applying a heat shock after fertilization. Sheehan et al. (1999) compared the growth of 
all-female triploid rainbow trout produced in this manner with all-female diploid and mixed sex diploid populations. 
All-female triploids grew significantly faster than either of the other two groups, and reached a final weight of 749g, 
compared to 568g and 521g for all-female diploids and mixed sex diploids, respectively. This demonstrates that 
culture of all-female triploid populations can significantly increase growth rate, and thus production, in species with 
sexually dimorphic growth. 

 
Gynogenesis is an alternate method to produce monosex female populations. Gynogenesis, a type of 
parthenogenesis, results in all-maternal inheritance in offspring, often referred to as gynogenotes or gynogens. In 
fish that exhibit female homogamety, as do walleye, gynogenetic offspring are 100% female, a mono-sex population 
(Malison and Garcia Abiado 1996). Artificial gynogenesis is achieved by destroying the DNA of sperm so that it is 
unable to contribute paternal genetic material to the embryo. UV irradiated sperm, while maintaining both the 
motility and ability of sperm to penetrate into the egg cytoplasm, will initiate cell division. Sperm genetic material 
can be destroyed by irradiation, either UV or gamma, or chemically (Komen and Thorgaard 2007). Activation of 
cell division by irradiated sperm results in a haploid embryo. Normally, haploid embryos die before or soon after 
hatching (Lin and Dabrowski 1996; Dabrowski et al. 2000; Delomas and Dabrowski 2016). Temperature or pressure 
treatments applied to the egg can restore the embryo to diploidy, making the embryo viable. Thermal and pressure 
treatments, unlike application of hormones, result in all-female progeny that can be taken to market within one 
generation. During gynogenesis, after egg activation (by UV irradiated sperm) the second meiotic division is 
blocked through retention of the second polar body, resulting in a diploid embryo with both sets of chromosomes 
from the egg. While, at present, there is no literature on the induction of gynogenesis in walleye, induction of 
triploidy is also accomplished by retention of the second polar body after normal sperm fertilizes the egg. Therefore, 
temperature and pressure treatments to produce meiotic gynogenotes are identical to treatments used to induce 
triploidy and the methods of triploidization of walleye that have been proven in the past (Garcia-Abiado et al. 2001) 
can be applied to produce walleye gynogens when combined with UV irradiated sperm. Garcia-Abiado et al. (2002) 
showed that production of triploid walleye by heat shock resulted in a mean triploidy rate of 87% and survival to the 
eyed-embryo stage of 57.8 + 24%. The controls (100% diploids) had 71% survival. Those fish were then released to 
ponds and survival was 22.5% after 40 days of rearing, although percent of triploids increased to 62-86% suggesting 
that quality of triploids was not compromised in comparison to shocked diploids. Malison et al. (2001) showed that 
production of triploid walleye by pressure shock resulted in a triploid rate of 100% in embryos from 18 of 20 
females, with survival ranging from 50 to 80%. 

 
Nagy and Csanyi (1982) demonstrate that one generation of meiotic gynogenesis can increase homozygosity at a 
level equivalent to three to four generations of full-sibling mating. This high degree of inbreeding from meiotic 
gynogenesis is caused by inheritance of only maternal alleles; therefore, gynogenesis accelerates the fixation of 
alleles at a degree that would take years for selection through natural fertilization to reach. This high retention may 
prove to be beneficial for commercial culture operations as females with desirable characteristics and fast growth 
could be chosen as breeders and domestication of walleye quickened. 

 
In order to ensure that genetically active sperm, sperm that may not have sufficiently destroyed DNA after 
irradiation, do not fertilize the egg, it is common to use sperm of another species (heterologous sperm). The use of 
heterologous sperm has become a common practice in our laboratory in gynogenesis studies, for example in 
muskellunge Esox masquinongy (Dabrowski et al. 2000) or zebrafish Danio rerio (Delomas and Dabrowski 2016). 
Garcia-Abiado et al. (2001) used UV irradiated yellow perch sperm when studying gynogenesis in muskellunge. 
Gynogenesis was induced in European catfish, Silurus glanis, using UV irradiated sperm of grass carp, 
Ctenopharyngodon idella (Fopp-Bayat and Woznicki 2009). Rougeot et al. (2005) used perch sperm to produce 
meiotic gynogenotes of Eurasian perch and percent of diploidy restoration ranged from 90 to 100% with overall 
survival 3.4-41%. Several studies have optimized UV irradiation of sperm of different species. According to 
Garcia-Abiado et al. (2001), the UV irradiation of yellow perch sperm is optimized at 1,248-2,160J/m2. 
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Flow cytometry has been utilized as an effective method of determining ploidy by measuring the DNA content of 
cells in many species of fish (Thorgaard et al. 1982; Lamatsch 2000). Specifically, successful production of 
gynogenotes and thus the efficiency of UV-irradiation of sperm can be confirmed through ploidy determination by 
flow cytometry analysis (Allen and Stanley 1983; Lin and Dabrowski 1998; Garcia-Abiado et al. 2001; Inoue et al. 
2002). In flow cytometric analyses, gynogenotes present fluorescence identical to that of the parents, as both the 
parental fish and their gynogenetic offspring are diploid. Haploid gynogenotes would thus present a fluorescence 
that is half the ratio to that of their parents, as they only possess one set of chromosomes. Flow cytometry was used 
by Lin & Dabrowski (1998) and Delomas and Dabrowski (2016) to determine ploidy of muskellunge and zebrafish, 
respectively, gynogenotes across several heat treatments to induce diploidy. Garcia-Abiado et al. (2001) utilized 
flow cytometry to confirm 100% haploidy of muskellunge gynogenotes that had not undergone treatment to induce 
diploidy, providing evidence that UV-irradiation of sperm was 100% successful. Alternatively, we can use blood 
cell size measurement as the method to determine ploidy in walleyes (Garcia-Abiado et al. 1999). 

 
Production of meiotic gynogenetic walleye progeny was first attempted at the OSU Aquaculture Lab in spring 2018. 
Sperm and oocytes were collected from spawning adults in the Maumee River, Ohio, and transported back to the 
laboratory unfertilized. In order to produce meiotic gynogenotes, walleye oocytes were activated with UV-irradiated 
heterologous yellow perch sperm and pressure shock was then applied during the first meiotic division to restore 
diplody. Non-shocked gynogenetic (haploids) and hybrid (fertilized with non-irradiated yellow perch sperm) 
embryos did not survive past the pigmented eye stage of 
development, while survival to hatching of control 
embryos and meiotic gynogenetic embryos were 38% and 
8-10%, respectively. Flow cytometry confirmed 100% 
haploidy in the non-shocked gynogen groups and 100% 
diploidy in control and meiotic gynogens. The nonviability 
of walleye-yellow perch hybrids and walleye haploids, as 
well as confirmed diploidy in the meiotic gynogen groups, 
suggest that, for the first time, meiotic gynogenesis was 
successful. Results from the first two weeks of larvae 
culture, following the methods of Dabrowski et al. (2018), 
and juvenile grow-out to 91 days of exogenous feeding 
suggest that there is no significant differences in growth or 
survival between control and gynogenetic groups post- 
hatch (Figure 1). 

 
At 91 days of exogenous feeding, we fin clipped and 
combined meiotic gynogenetic juveniles from all females 
and then divided the fish into 2 groups for common garden 

Figure 1. Mean weight and standard deviations of 
control and meiotic gynogens from each female at 
91 days of exogenous feeding. N=the number of fish 
measured. 

designed feeding.  One group received methyltestosterone spiked Otohime S1 diet and the other received control 
diet for 60 days. The same was done with control juveniles. Treatment is ongoing, and sex ratios will be examined 
by histology at the advanced stage when fish reach one year of age. Therefore, these “neomales” should be available 
as two-year old sperm donors in Spring 2020. This will make it feasible to complete the project by June 2021. 

 
The proposed research is original and does not duplicate any previously published work or projects previously 
funded by the USDA or NOAA. To make this determination, we have performed a search of the scientific literature 
(Web of Science, Google Scholar) and searched the following sponsor databases: USDA Current Research 
Information System (CRIS), National Sea Grant Office Funding Page, website of the state Sea Grant Program, and 
NOAA Office of Aquaculture Funding Opportunities Page utilizing the search words: all-female walleye, walleye 
triploidy, sex-reversal walleye, polyploid walleye, walleye hormone application. 
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Anticipated Benefits 
This proposed research is addressing the lack of tools and technologies needed for the development of walleye as an 
important aquaculture species in the North Central Region. Specifically, by developing technology that harnesses 
the dimorphic growth of this species and combines that with sterilization in order to combat major constraints to the 
widespread production of this species. We specifically address mean to improve growth and indoor production of 
high-quality feed-trained fingerlings. In addition, this research aims to reliably preserve semen from genetically 
improved and sex-reversed walleye. The technologies and resources gained from this research will directly benefit 
the aquaculture industry by increasing production efficiency and providing means for production of improved 
triploid all-female stocks for grow-out. The economic analysis included in this proposal will substantiate our 
predictions on the improvements gained by production of triploid all-female walleye stocks. This research proposal 
directly addresses USDA/NCRAC targeted research area (TRA) A-1: “Reproduction/Early Life History,” with 
activities for “Broodstock quality/management” and “Monosex production,” as well as TRA A-5: “Enhanced 
Growth Technology,” with “Improved strains” and “Genetic improvement/selectin.” This project will expand the 
production of walleye in the North Central Region by increasing the profitability of walleye aquaculture through 
these improved strains. By providing year-round availability of walleye neomale sperm, there will be a reduction in 
the size of broodstock operations needed by reducing the number of breeding males required to conduct out-of- 
season spawning in commercial facilities. There is also an opportunity for the future development of a commodity 
market for high-quality, validated walleye gametes for commercial hatchery use. There is also a major economic 
incentive for the production and sale of triploid all-female walleye eggs to states and programs that don’t have their 
own broodstocks, similar to what is currently done with rainbow trout. Troutlodge Inc, the largest trout egg producer 
in the word, charges $34/1000 triploid all-female rainbow trout eggs, compared to $15/1000 diploid mixed-sex eggs. 

 
The potential impact and benefits of triploid all-female walleye are: 

o Increased growth rate compared to conventional mixed-sex populations, resulting in decreased time to 
reach market size and increased production efficiency for commercial operations 

o Increased number of trophy size fish (females) in a water body, if used by fisheries managers 
o Prevention of hybridization with natural populations by commercially produced fish 
o Expansion of walleye commercial production in the North Central Region 
o Provision of a means for development of a walleye food fish industry in the North Central Region 

 
The impact and benefits of a refined sperm cryopreservation protocol and pilot cryobank are: 

o Ensures protection of valuable genetic material in the event of catastrophic broodstock loss 
o Ensures availability of male gametes without needing to synchronize maturation of males and females 
o Ensures a stable supply of sperm for optimal hatchery operation, reducing the broodstock needs 
o Allows for effective transport of genetic resources between facilities without having to move animals, 

reducing animal handling and costs, thereby also reducing the transfer of disease 
o Increases flexibility and capacity for year-round, and out-of-season breeding 
o Can provide an additional income when known lineage, pedigree, and performance are selected 
o Cryopreserved sperm from neomales can be produced at a licensed farmer facility and easily distributed to 

producers 
 

Results from this project will be made available through a series of factsheets, presentations, and scientific journal 
articles, as well as short videos. Details are provided in the “Outreach and Evaluation” section of this proposal. 

 
Objectives 

The overall goal of the proposed project is to use genetic methods to produce triploid walleye that will result in 
superior growth of the female genotype (30% growth advantage over males) (Malison et al. 1990) and avoidance of 
nutrients expenditure associated with sexual maturation by polyploidy (sterilization). Specific objectives are to: 

1. Produce meiotic gynogenetic (XX) walleye and to compare two methods (immersion and feeding) to sex 
reverse gynogenetic fish into neomales (sperm producing XX fish) using 17α-methyltestosterone (MT). 

2. Optimize the use of pressure shocks to produce triploid walleyes. 
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3. Compare growth, survival, and gonad development of the following four experimental progeny groups: (a) 
diploid walleyes (sex genotypes: XX & XY), (b) triploid walleyes (XXX & XXY), (c) all-female diploid 
walleyes (XX), and (d) all-female triploid walleyes (XXX). These experiments will be conducted in 
raceway tanks (OSU, UW-Madison, and Reef Systems Coral Farm Inc, New Albany, OH) and micro-ponds 
(Reef Systems Coral Farm Inc, New Albany, OH and Northey Farms LLC, Deerfield, WI). 

4. Refine walleye sperm cryopreservation methods and develop a pilot cryobank for walleye neomale sperm 
to allow for immediate availability to research laboratories and fish farms in the North Central region. 

5. Record short videos over the span of 2 years of research and extension (work on the farms) that will include 
all the phases of life cycle of walleye and the methods conducted in the laboratory, including production of 
gynogens and triploids (pressure shock), sperm cryopreservation and use in practical field conditions, and 
results of the project. 

 
Deliverables 

1. Development of standardized technique for production of walleye neomales through production of 
gynogens and application of sex-reversal hormone. 

2. Development of standardized technique for production of sterile all-female walleye through crossing of 
walleye female with neomale (XX sperm) and application of pressure shock to induce triploidy. 

3. Creation of a pilot cryo-bank of walleye neomale sperm for distribution in the North Central Region. 
4. Student internships to provide hands-on training and fish culture experience for advanced students soon to 

enter the aquaculture industry and fisheries management field. 
5. Production of short videos covering spawning and handling gametes, technology of productions of walleye 

triploids and gynogens with pressure shock, treatment with androgen and cryopreservation of sperm. 
6. Factsheets on walleye sperm cryopreservation and use and the production and advantages of sterile all- 

female walleye stocks. 
Procedures 

Objective 1. Meiotic gynogenetic walleye will be produced by fertilizing walleye eggs with irradiated sperm from 
yellow perch (Perca flavescens) (UV-irradiated sperm activates the eggs but does not contribute genetic material). 
Following insemination, eggs will be pressure shocked to 
prevent second polar body extrusion (Garcia-Abiado et al. 
2001) (Figure 2, section 1). Utilization of heterologous sperm 
from a fish species that does not produce viable hybrids 
prevents fertilization by incompletely inactivated sperm as 
demonstrated in muskellunge (Esox masquinongy) 
inseminated with UV-irradiated sperm of yellow perch 
(Dabrowski et al. 2000b). The gynogenetic offspring will be 
induced to phenotypic males (neomales) by treating juveniles 
with MT (Figure 2, section 2) using two methods: (1) 
immersion of fish in a solution of hormone, or (2) feeding 
juveniles with MT-supplemented feed. Immersion studies 
will be conducted at UWM using a protocol that worked 
successfully in yellow perch (Towne, K., Thesis, MSc. at 
OSU). Juveniles (300 per container) will be exposed to the 
range of 4-400 ug/L of MT for four hours starting on the first 
day of the experiment and then repeated four times in weekly 
intervals. At OSU, fish will be given MT-supplemented feed 
(30mg/kg feed) as suggested by Demska-Zakes and Zakes 
(1997) in European pikeperch Sander lucioperca. Juvenile 
fish will be fed MT-treated feed starting at two different fish 
sizes (30 and 40mm) for three to six weeks duration. 

Figure 2. Flow chart depicting the methods for 
production of triploid all-female walleye 
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In both study locations, after treatment, fish will be raised on control diet until reaching 100 mm (3.94 in) in length 
at which time large subsamples of fish will be sexed by histochemical method using aceto-carmine staining 
(Guerrero and Shelton 1974). 

 
Personnel: Dr. Dabrowski will be responsible for the activities at OSU and Dr. Sepulveda will be responsible for the 
activities at UWM described in objective 1. 

 
Objective 2. Triploidy will be induced using a 1-L manually-operated pressure chamber at 8,000 psi starting at a 
time of initiation of 4 minutes post fertilization and a duration of 30 minutes based on methods by Malison et al. 
(2001). Malison et al. (2001) reported that in the case of high-quality eggs resulting in fertilization rate of 90%, 
triploidy in walleye can be as high as 100% and survival of larvae to six and seven days after fertilization 63% when 
8,000 psi during 30 min is applied. The small capacity (1 L) manual, hydraulic pressure chamber will be used and 
we will compare previously reported shock methods used for walleye to determine optimal shock treatments for 
producing triploid walleye and all-female triploid walleye (Garcia-Abiado et al. 2001). 
Personnel: Dr. Dabrowski will be responsible for the activities described in objective 2. 

 
Objective 3. We will compare the growth and survival of four groups of fish reared under intensive culture 
conditions in tanks at both OSU (Dabrowski et al. 2000) and UWM. The groups are: (1) mixed sex diploid walleye, 
(2) mixed sex triploid walleye, (3) all-female diploid walleye, and (4) all-female triploid walleye. These parameters 
will be evaluated using eggs from early spawning walleyes caught from the Maumee River (Lake Erie). We will 
evaluate survival rates of embryos incubated at 18oC in California trays located in individual baskets (Rinchard et al. 
2005) by checking the embryonic development of walleye during the third day (blastopore-closing stage) using a 
microscope. 

 
Eyed stage embryo shipment. Dabrowski et al. (2018; in press NAJA) developed a method to store and transport 
“eyed-embryos” (8-12 days after fertilization) of walleye that resulted in high survival of feeding larvae. This 
protocol will be used to transfer walleye embryos among the investigators. 

 
Polyploidy evaluation. We will utilize protocol described by Garcia-Abiado et al. (2001) for sample preparation. 
Twenty hatched embryos of walleye per batch at the eyed stage will be fixed in 5% dimethylsulfoxide (DMSO) in 
isotonic solution and kept frozen at -20oC until the analysis. The embryonic tissues will be dissected from yolk in 
0.75% sodium chloride solution and stained with propidium iodide following the detailed protocol used in past 
experiments in our laboratory (Garcia-Abiado et al. 2001). Flow cytometry analysis will be performed on an Accuri 
C6 flow cytometer. A gene expression evaluation of sex-reversed and normal larval walleye to determine the gene 
families regulated by the reversal technique. This study will utilize gene data generated by our ongoing walleye 
genome effort at UWM to identify sex-related gene families affected by MT-based sex-reversal. ($2,000) 

 
Commercial System Grow-out. Northey Farms will make nine microponds/raceways available for rearing walleye 
juveniles to 1-year old fingerlings. Walleye juveniles will be produced in OSU lab and raised until swimbladder 
inflation (10 days feeding on Artemia nauplii) and then air-shipped to Wisconsin. Northey Farms has extensive 
experience in shipping juveniles without mortalities. Three batches of fish will be tested, control diploids, mixed sex 
triploids and all-female triploids in triplicate. The individual raceways are 9m (30ft) long but will be divided into 3 
smaller sections, 1m (3.3ft). We envision to produce 9,000 10-day old juveniles. Therefore, 1000 walleye juveniles 
will be concentrated initially in a 1m (3.3ft) long section. More space will be allowed as fish increase in size. We 
will be using brine shrimp nauplii for at least another 10 days and then transition (during 3 days of mixed feeding) 
gradually to Otohime B1 and B2 diets. An additional grow-out trial will be conducted at Reef Systems Inc, utilizing 
raceways. Juveniles produced in OSU lab and raised until swimbladder inflation will be transported to Reef 
Systems, where they will be grown from 2 weeks until 2 months post fertilization in order to gather additional early 
life-stage on-farm growth data. The four experimental batches of fish will be tested, control diploids, mixed sex 
triploids, all-female diploids, and all-female triploids, in triplicate. Fish will be raised in constructed cages 
submerged in recirculated 14x4 ft raceways located in a greenhouse facility. Growth, survival, feed conversion, and 
production costs will be recorded at both commercial facilities. 
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Personnel: Both Dr. Dabrowski and Dr. Sepulveda-Villet will be responsible for activities described in objective 3. 
Grow-out of fish and flow cytometric analyses will occur at both OSU and UWM. David Northey, owner of Northey 
Farms LLC and Todd Melman, owner of Reef Systems Inc, will oversee the commercial early life-stage grow-out 
trials at their farms. 
Objective 4. We will further refine practical walleye sperm cryopreservation methods developed by the PI for other 
percids (Miller et al. 2018). Two extender formulations based on Lahnsteiner (2014) and Bokor et al. (2008) will be 
evaluated utilizing the optimal method determined by Miller et al. (2018). A pilot cryo-bank of walleye neomale 
sperm will then be developed allowing for immediate availability of this sperm for other research laboratories and 
fish farms. A similar pilot cryo-bank is currently being developed for yellow perch neomale sperm at OSU and 
UWM; therefore, the proposed walleye neomale cryopreserved sperm will be stored alongside that of yellow perch 
neomales. Ploidy status of the cryopreserved gametes will be confirmed by whole nuclear volume fluorescence 
using a BD FACSaria III flow cytometer and associated cell sorter at UWM. 

 
Personnel: Both Dr. Dabrowski and Dr. Sepulveda-Villet will be responsible for cryopreservation and pilot cryo- 
bank activities described in objective 4. 

 
Objective 5. We will also produce a series of short videos on the methods used throughout two years of the project. 
These videos will include spawning, UV-irradiation of sperm, pressure shock to restore diploidy in gynogens, or 
production of triploids, In the second year of the research videos material will cover sperm cryopreservation, use of 
cryopreserved sperm, production of sterile all-female walleye, induction of triploidy, and larviculture, as well as on 
the findings of the research, during the second year of the project. These videos will be recorded at OSU and will be 
made available to the public and industry. 

 
Personnel: Dr. Dabrowski will be responsible for contracting the communication unit within CFAES at OSU for 
recording the videos and Dr. Primus will be responsible for working with that team on editing and preparing the 
videos for dissemination. 

 
Analysis of Results. Success of gynogenesis will be determined utilizing flow cytometry analysis. Successful 
gynogenetic groups will be associated with 100% haploidy in the unshocked UV-sperm inseminated associated 
control group. Upon successful gynogenesis, sex reversal methods will be applied to gynogenetic progenies. 
Successful sex reversal will be identified through evaluation of sex ratio in sex-reversed groups (100% male) 
compared to that of mixed sex groups (50% male and 50% female). Triploidy induction will be assessed utilizing 
flow cytometry analysis as well, determining the percent of triploid individuals in each treatment group from a 
random sample of embryos and identifying the treatment that produces the highest percent of triploid individuals 
with the highest survival. After identification of optimal methods, four experimental groups will be produced as 
described (objective 4), in replicate. Eggs from each female (n=10) will be divided between the 4 treatment groups, 
allowing for full-sibling comparisons between the treatments and accounting for any individual female effects. This 
design has an a priori Power of 0.71, which will allow for detection of a large effect size (0.5) at a 0.05 significance 
level. All data will be evaluated for normality using the Shapiro-Wilk W test and equality of variance using the 
Levene and Bartlett test to confirm use of parametric analyses. All proportional data will be arcsine transformed 
prior to statistical testing. Fertilization rate, embryonic survival, hatching rate, and larval survival and growth after 
10 days of exogenous feeding will be compared between female groups and within female groups using one-way 
ANOVA (p<0.05) in order to determine significant differences and account for differences between and within 
females. As fish are grown-out in replicate, growth and survival will continue to be evaluated and compared 
between and within female groups using one-way ANOVA (p<0.05). 

 
Outreach and Evaluation Plan 

This research will provide an opportunity for researchers and farmers to utilize improved growth of walleyes 
through use of triploid all-female stocks, and will be a major impetus to the rapid expansion of the walleye industry 
in the 12-state North Central region within the next two to three years. 
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The ready availability and use of high-quality semen from walleye neomales will contribute immediately to the gap 
in knowledge and accelerate growth for intensive aquaculture production of this species. There is a critical need to 
move the science as rapidly as possible to industry, which will be accomplished through both production of 
factsheets and production of short videos. Through partnering with Dr. Primus, we propose to produce a series of 
factsheets to be distributed throughout the North Central Region, covering the induction of triploidy in walleye, the 
benefits of sterile all-female production, and information on the pilot cryo-bank of neomale sperm and its 
availability to producers and researchers in the North Central Region. Production of these factsheets will allow us to 
get the information to the region quickly, while the project is ongoing, before publication in scientific journals. We 
will also produce a series of short videos covering the methods used in the project, spawning, induction of triploidy, 
application of androgens, production of all-female stocks, sperm cryopreservation and use, as well as the results of 
the project. These videos will be recorded at OSU throughout the project in the span of two production seasons and 
then edited and be prepared for disseminated by Dr. Primus. 

 
Due to the high interest in walleye culture throughout the United States, we anticipate that this project and the 
extension materials will be of high interest to parties outside of the North Central Region as well. Paid student 
internships will also be provided for undergraduate students at both OSU and UW over the course of the project in 
order to provide hands-on training and fish culture experience. The project will also be integrated into the 
Aquaculture (ENR 5355) course at OSU, offered spring semesters, as a semester-long (5 months) research project, 
providing both undergraduate and graduate students with experiential learning and training opportunities throughout 
the semester. 



 

Logic Model 
 

Name of Program: Genetically Improved All-Female Walleye (Sander vitreus) for Intensive Aquaculture Production in the Great Lakes Region. 
Situation: Because of its popularity and market potential, walleye was identified by NCRAC as a priority species for Great Lakes aquaculture development over 20 years ago. Compared 
to other cultured freshwater species such as catfish and rainbow trout, relatively little research has been done on the genetics, sex determination and ploidy of walleye. In addition, there is 
a lack of research on the development of a sustainable method to produce sterile, all-female stocks. Development of such stocks would improve production yields and prevent the risk of 
hybridization of non-native walleye genetics with wild stocks. 
Goal: Facilitate the expansion of the walleye aquaculture industry in the North Central Region through the development of improved genetic tools/resources. 
Objective: Combine and optimize three technologies (e.g., gynogenesis, sex reversal, and triploidy) to produce sterile, all-female walleye with superior production traits, and compare 
growth, survival, and gonad development of these walleye to other genetic variants of walleye. 
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Outputs 
Activities 

  

Participation 

Develop optimized methods to produce  Researchers 
all-female, triploid walleye & associated with 
cryopreserve neomale sperm project 
Assess production traits of all-female, Industry partners 
triploid walleye to other genetic variants Producers 
Presentation of findings to producers and Aquaculture 
researchers at a professional meeting researchers 
Developed videos related to research Undergraduate 
findings and methods. students 
Production of fact sheets and journal Interns 
articles Management 

 

Agencies  
Extension specialists 

 

 

Short Term 

 
Outcomes 

Medium Term 

  

Long Term 

Knowledge of optimized  Delivery of  Expansion of walleye 
methods to obtain technologies to intensive culture in the 
walleye gynogens and industry Great Lakes Region 
neomales (XX sperm), as (workshops, fact Increased production 
well as triploid walleye sheets, journal and shortened cycle of 
production articles) walleye in intensive 
Knowledge regarding Availability of systems, resulting in 
performance cryopreserved increased income for 
characteristics of several neomale sperm producers 
walleye genetic variants to researchers Decreased risk of 
(gynogens, sex reversed and industry introducing non-native 
gynogens, triploids) (pilot sperm walleye into water 
Knowledge of optimized cryo-bank) bodies containing 
cryopreservation methods 

 

native walleye and  
for neomale walleye sauger stocks 
sperm 

 

 

 

 
Faculty & staff from 
North Central Region 
Universities (OSU, 
UW-Milwaukee, 
UMN) 

 
Collaborating 
aquaculture 
professionals (Reef 
Systems Coral Farm 
Inc & Northey Farms, 
LLC) 

 
Industry Liaison 
(Adam Hater, Jones 
Fish) 

Research funding 

Novel technology 

 
Inputs 

ASSUMPTIONS 
- Production of all-female, triploid female walleye is possible 
- Production performance of all-female, triploid female walleye is superior to other genetic variants 

EXTERNAL FACTORS 
- Continued interest in walleye culture in the Great Lakes Region 



[A14] 
 

Facilities Available 
OSU. Dr. Dabrowski is in-charge of three research laboratories (analytical, histology/histochemistry, and radioactive 
laboratories) and two experimental fish facilities at Kottman Hall, The Ohio State University, Columbus, OH. The 
analytical laboratory is equipped with two biofreezers (-85oC), two refrigerated centrifuges, a freeze-drier, a 
computer controlled cryogenic freezer for sperm cryopreservation (Planer Kryo 10 Series III), accessories for sperm 
cryopreservation, and other facilities for biochemical research studies and formulation of specialized feeds. The 
histology and histochemistry laboratory is equipped with standard facilities for histology, histochemistry, and 
photomicroscopy. The radioactive laboratory is equipped with a Beckman scintillation counter, and a Stratagene 
Stratalinker for UV-irradiation of sperm and eggs. 

 
The temperate fish rearing facility (260 m2) is equipped with two dechlorination systems for city water, an egg 
incubation system, a series of tanks for rearing newly-hatched embryos, juveniles, and adult fish, and a light- 
temperature control chamber. Chromosomal set manipulation techniques can be performed in the lab through the 
application of thermal shocks or a hydraulic pressure chamber for applying pressure shocks. The egg incubation 
system consists of 10 McDonald jars and and a fiberglass trough system that can be operated as either recirculating or 
flow-through systems for larval rearing (Abiado et al. 2004). There are ninety small tanks (20-60 L) and 20 large tanks 
(400 L) on a flow-through system and 36 aquaria on a recirculating system. The lab also contains an intensive rotifer 
culture system for producing rotifers to be used as a live feed for walleye larvae. A series of forty 60-L capacity conical 
bottom tanks are available. The fish rearing facility is equipped with a multi-probe (6 probes) oxygen monitoring 
system from YSI (Yellow Springs, Ohio). 

 
The tropical fish facility (part of the greenhouse complex in Kottman Hall) consists of 44 glass aquaria (28, 50-L and 
16, 35-L), six polypropylene plastic tanks (150-L), and a large three compartment fiberglass broodstock tank (3,000 
L). There is also a recirculating system consisting of nine 50L cylindrical tanks, and a 100L reservoir used to rear fish 
larvae, including walleye (Abiado et al. 2002; 2004; Dabrowski et al. 2000a), from the time of first feeding to 
metamorphosed juveniles (Grayson et al. 2015). (Figure 3) 

Figure 3. A. Collection of walleye eggs at Maumee River, Lake Erie, OH. B. Examining walleye eggs after transport 
to laboratory to Columbus (Rinchard et al. 2005) C.-D. Collection of sperm from sauger Sander canadensis (May 2017). 
E. Sperm UV-irradiation apparatus F. Heat shock application in water bath G. Blastula stage embryo of walleye 1day 
post-fertilization (dpf) at 13.5oC H. Walleye embryo (7dpf) I. Walleye eyed-stage embryo (11 dpf); 3 days prior to 
hatching J.-K. OSU recirculating system for larval walleye and individual larval culture tank with sprinkler (to facilitate 
swim bladder inflation) and “green” water turbidity (to avoid cannibalism). 

A 
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Reef Systems Inc. Reef Systems has a conditioned greenhouse space containing four 14x4 foot, four-foot-deep, 1,500 
gallon recirculated raceways for juvenile grow-out to 2 months of age. Nylon mesh cages to be submerged in the 
raceways to allow for replication will be constructed. Temperature and water conditions in the greenhouse facility 
are equipped with an electronic control system, allowing for off-season grow-out of juveniles. (Figure 4) 

 
Northey Farms LLC. The farm has 20 acres of water in 20 ponds ranging in size from 1/2 to 3 acres. A 600 gpm 
well is the water source. There are two tanks housed in a building where incoming well water is warmed in a heat 
ex-changer and aerated in a column. That water flows out of the tanks in the building and into micro-ponds. These 
micro-ponds are 20' by 30' and 2.5' deep. 10-15gpm flows through each and each has a set of airstones. Each pond 
will have 10-25K fingerlings for feed training and holding for customers to receive. The owner, David Northey, is 
able to ship these fish throughout the summer with no loss (Figure 5). 

 

Figure 4. Raceway at Reef Systems Inc 
containing cages similar to those to be built 
for juvenile grow-out. 

Figure 5. 9m long raceway at Northey 
Farms LLC, to be divided into several 
sections for rearing walleye groups. 

 
UWM. University of Wisconsin-Milwaukee, School of Freshwater Sciences: The School of Freshwater Sciences 
(SFS) comprises 12,000 square meter (130,000 sq.ft.) assignable research space with ~8,000 sq. meter (88,000 
sq.ft.) used for laboratories, office space, and storage for the handling and rearing of aquatic animals. All 
participants have office and laboratory space. Additionally, UWM-SFS has recently annexed a newly completed 
facility with an additional 4,600sq. meter (50,000 sq.ft.) used for office space, laboratories, genomics core lab, 
aquatic BSL-2 quarantine labs and a BSL3 aquatic disease challenge facility (Fig. 3). 

 
Laboratory: The laboratory of the PI, Osvaldo J. Sepulveda Villet, is located in the School of Freshwater Sciences. 
This laboratory comprises a wet laboratory with five recirculating/ flow-through aquaculture systems, and a 
partitioned space outfitted for general molecular biology prep/ methodologies. Approximate area of this lab is 79 
square meter (850 sq. ft.). The wet lab contains a direct-vented fume hood cabinet, large wash-down sink, 50 linear 
feet of laboratory countertop and cabinets. Major equipment located in this laboratory includes two ultra-low temp 
freezers, a freezer/ refrigerator, standalone refrigerator, PCR prep cabinet. 

 
Wet Lab Space: The SFS has a 1,394 m2 (15,000 ft2) aquaculture workspace with both flow-through and 
recirculating systems. An automated system supplies dechlorinated water as hot water, ambient cold water and 
chilled water to the fish rearing tanks at a capacity of 4,500 liter/min (1,200 gal/min). Flow-through rearing tanks, 
including several large 2.44-m (8-ft) diameter circular, 1.22-m (4-ft) diameter circular, banks of smaller rectangular, 
round and oval fiberglass and small glass aquaria, are available to support fish culture investigations. Recirculating 
systems include one 37,854-liter (10,000-gal) commercial-scale system. The entire facility is equipped with real- 
time dissolved oxygen monitoring system (Water Management Technologies) and a web-interface temperature 
monitoring/alert system (AvTech). Also available are ~93 square meter (1,000 sq. ft.) of assigned space consisting 
of 4 x 1.8 meter (6 ft.) diameter stock tanks equipped for flow-through, 4’ diameter tanks, and a smaller 24 x 115 
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liter (30 gal) tank system for controlled experimental studies. The 24 x 115 liter system is designed for replicated 
feed studies and is comprised of 6 separate (juxtaposed) systems with 4 tanks each. Each system has its own water 
supply, temperature control and photoperiod control (via custom LED lights). Each of these systems has full 
automated life-support control and monitoring for temperature and dissolved oxygen. UWM-SFS has analytical 
laboratories and shop facilities to support a wide variety of aquatic research investigations. 

 
Shared use BSL3 Aquatic Pathology Lab: We have recently established a shared use facility for working with 
selected agents for aquatic species, and is equipped with the following items of equipment:  LabConco 5’ Type 
II/A2 Biosafety Cabinet, Binder 140 lt (5 cu. ft.) refrigerated incubator, 85 lt (3 cu. ft.) -80 C Revco chest freezer, 
Eppendorf Gradient (96-well) Thermalcycler, Beckman Allegra X-22 Refrigerated Centrifuge with various rotors, 
Fisher Scientific table top microcentrifuge, Steward Stomacher Digester (2 each), Omni Tissue Homogenizer with 
generator, 311 lt (11 cu.ft). refrigerator/ freezer, Stainless steel tables, Lab chairs, Misc. manual pipettes, top-loading 
and analytical balances and pH meter. This facility also contains a separate in vivo suite, for pathogen challenges 
and other studies that have high infective risk. All effluents and liquid waste generated within the facility is chlorine/ 
acid treated. The in vivo suite has adjacent animal receiving areas, a necropsy room, and a wash-down/ autoclave 
room with a pass-through autoclave. 

 
BSL2 quarantine suites: Adjacent to the aBSL3 facility, there are five quarantine bays available for medical 
separation, inspection and receiving of aquatic animals. Each quarantine bay has independent light, photoperiod, air 
and water temperature controls. The PI has one quarantine assigned for exclusive work in this proposed project. This 
bay includes two flow-through rack systems for housing aquatic species, with each rack containing 20 polycarbonate 
self-cleaning tanks (22 liter size; 5.8gal). Additionally, adult broodstock are held in three, 170 liter (45-gal.) 
fiberglass insulated oval tanks under flow-through conditions. Automated process controllers maintain water quality 
parameters, and a monitoring system for dissolved oxygen, temperature, and power status is available to protect 
against equipment failure or water quality fluctuations. 

 
Instrumentation/Machine Shop: The SFS maintains a complete machine and fabrication shop, which is staffed by 
two full-time machinists. 

 
Analytical Facility: SFS houses a shared-use, analytical lab facility with a Beckman DU-7400 UV-VIS 
spectrophotometer with PC, a Perkin Elmer Lambda 24 spectrophotometer with PC, a Shimadzu total organic carbon 
analyzer (TOC 5000) with an autosampler and PC, a Dionex IC25 ion chromatography system with PC, and a 
TJAUnicam 969 Atomic Absorption Spectrophotometer (graphite furnace) with PC. There are also fume hoods, work 
benches and miscellaneous ovens/furnaces for sample drying and ashing. The Institute also maintains an Agilent 
Systems 1100 LC/MSD (ion) Trap mass spectrometer. 

 
Centrifugation Facility: The SFS also houses a Beckman J2-21 high-speed centrifuge with rotors and a 
Beckman/coulter Optima XL-100K ultra-centrifuge with various rotors and adapters. 

 
Imaging Facility: The SFS houses a microscope/imaging core facility that is equipped with a UVP Epi Chem II Gel 
Doc Station, an Inverted Microscope (Olympus IX70) with confocal and fluorescence capabilities and digital interface 
(CCD camera and PC), an Upright Compound Microscope (Olympus BX60) with fluorescence and a CCD camera 
(with PC) and a Stereo Microscope (Olympus SZX12) with fluorescence, a CCD camera (with PC) and 
micromanipulator. 

 
Sterilization: SFS houses four separate sterilization facilities with Steris autoclaves and a Heinicke Glassware washer. 
Computer: Personal computers are available in the laboratory of the PI which are linked to the University computer 
system by wireless or ethernet to access e-mail, library resources, WW Web, and shared server databases. 
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Figure 6. Overview of available facilities at the School of Freshwater Sciences, 
University of Wisconsin-Milwaukee. A) one of five BSL2 quarantine bays, B) the 
personal wet lab of Dr. Sepulveda Villet, C) The main aquaculture research facility, and 
D) the Great Lakes Genomics Center. 
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Proposed Cost- 

Sharing/ 
Matching Funds 

(If required) 

Non-federal Cost- 
Sharing/ 

Matching Funds 
Approved by 

CSREES 
(If Different) 

PROJECT DIRECTOR(S) 
Konrad Dabrowski 

A. Salaries and Wages 
1. No. of Senior Personnel 

 
a.        (Co)-PD(s) . . . . . . . . . . . . . . . . . . . . . . 
b.        Senior Associates . . . . . . . . . . . . . . . . 

CSREES FUNDED WORK MONTHS     

Calendar Academic Summer 
   

       

2. No. of Other Personnel (Non-Faculty) 
a. _1_ Research Associates-Postdoctorates . . . 

b.        Other Professionals . . . . . . . . . . . . . . . . 

12 
  

33,600 
   

       

c. Paraprofessionals .............................................................................. 
      

d. Graduate Students ............................................................................ 
      

e. _2_ Prebaccalaureate Students ................................................................ 
  

3,000 
   

f. Secretarial-Clerical ............................................................................. 
      

g. Technical, Shop and Other.............................................................. 
      

Total Salaries and Wages .............................................................  
  

36,600 
   

B. Fringe Benefits (If charged as Direct Costs) 10,858 
   

C.     Total Salaries, Wages, and Fringe Benefits (A plus B) ......  47,458 
   

D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts for each item.) 
    

E. Materials and Supplies 9,500 
   

F. Travel 600    

G. Publication Costs/Page Charges 
    

H. Computer (ADPE) Costs 
    

I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc. Attach list 
of items and dollar amounts for each item.) 

    

J. All Other Direct Costs (In budget narrative, list items and dollar amounts and provide supporting data for 
each item.) 

 
2,000 

   

K.     Total Direct Costs (C through I) .........................................  57,558 
   

L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus activity. Where both 
are involved, identify itemized costs in on/off campus bases.) 

    

M.     Total Direct and F&A/Indirect Costs (J plus K) ..................  59,558 
   

N.    Other ...................................................................................  
    

O.     Total Amount of This Request ...........................................  59,558 
   

P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total $ 

Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) 
Cash (both Applicant and Third Party) ...................................................  
Non-Cash Contributions (both Applicant and Third Party) ................  

  

  

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director   

Authorized Organizational Representative   

Signature (for optional use)   

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 



[A21] 
 

UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 
 

ORGANIZATION AND ADDRESS 
The Ohio State University 
1960 Kenny Road 
Columbus, OH 43210 

USDA AWARD NO. Years 2: Objectives 2, 3, 4, 5 

Duration 
Proposed 

Months: _12_ 
Total 
Funds 

Requested by 
Proposer 

Duration 
Proposed 

Months:    
 

Funds Approved 
by CSREES 
(If different) 

Non-Federal 
Proposed Cost- 

Sharing/ 
Matching Funds 

(If required) 

Non-federal Cost- 
Sharing/ 

Matching Funds 
Approved by 

CSREES 
(If Different) 

PROJECT DIRECTOR(S) 
Konrad Dabrowski 

A. Salaries and Wages 
1. No. of Senior Personnel 

 
a.        (Co)-PD(s) . . . . . . . . . . . . . . . . . . . . . . 
b.        Senior Associates . . . . . . . . . . . . . . . . 

CSREES FUNDED WORK MONTHS     

Calendar Academic Summer 
   

       

2. No. of Other Personnel (Non-Faculty) 
a. _1_ Research Associates-Postdoctorates . . . 

b.        Other Professionals . . . . . . . . . . . . . . . . 

12 
  

34,608 
   

       

c. Paraprofessionals .............................................................................. 
      

d. Graduate Students ............................................................................ 
      

e. _2_ Prebaccalaureate Students ................................................................ 
  

3,090 
   

f. Secretarial-Clerical ............................................................................. 
      

g. Technical, Shop and Other.............................................................. 
      

Total Salaries and Wages .............................................................  
  

37,698 
   

B. Fringe Benefits (If charged as Direct Costs) 11,183 
   

C.     Total Salaries, Wages, and Fringe Benefits (A plus B) ......  48,881 
   

D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts for each item.) 
    

E. Materials and Supplies 7,500 
   

F. Travel 1,507    

G. Publication Costs/Page Charges 
    

H. Computer (ADPE) Costs 
    

I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc. Attach list 
of items and dollar amounts for each item.) 

    

J. All Other Direct Costs (In budget narrative, list items and dollar amounts and provide supporting data for 
each item.) 

 
30,000 

   

K.     Total Direct Costs (C through I) .........................................  57,888 
   

L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus activity. Where both 
are involved, identify itemized costs in on/off campus bases.) 

    

M.     Total Direct and F&A/Indirect Costs (J plus K) ..................  87,888 
   

N.    Other ...................................................................................  
    

O.     Total Amount of This Request ...........................................  87,888 
   

P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total $ 

Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) 
Cash (both Applicant and Third Party) ...................................................  
Non-Cash Contributions (both Applicant and Third Party) ................  

  

  

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director   

Authorized Organizational Representative   

Signature (for optional use)   

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 



[A22] 
 

Budget Explanation for OSU 
(Dabrowski) 

Objectives: 1, 2, 3, 4, 5 
Years 1 & 2: 

 

C. Salary, Wages and Fringe Benefits: Requesting $89,762 to support 70% FTE post-doctoral researcher 
(including fringe benefits 31.6%) for 2 years. This post-doc individual is experienced with percid culture, 
genetics, sex reversal and ploidy manipulation. $6,577 is requested to support 4 undergraduate paid summer 
internships over the 2-year project, $3,000 per year (including fringe benefits 8%). 

 
E. Materials and Supplies: $17,000 is requested for materials and supplies over the 2-year project. $9,500 is 

requested for the first year, and $7,500 is requested for year two. Anticipated items include $2,100 for flow 
cytometry supplies (propidium iodide, triton X-100, RNAse, PBS, nylon mesh filters, standard chicken 
erythrocyte nuclei, syringes, needles, etc.), $2,100 for histology supplies (stains, ethanol, xylene, formaldehyde, 
slides, cassettes, wax, etc.), $1,800 cryopreservation supplies (liquid Nitrogen, dry ice, cryovials, dewars, 
capillary tubes), $2,700 for high-quality live diets used for larviculture (rotifers, artemia, microalgae), $2,110 
for commercial starter broodstock diets, and $4,235 for miscellaneous supplies needed for fish husbandry such 
as nets ($300), water dechlorination treatment ($1,500), water quality analysis reagents ($700), mechanical 
filter pads ($300), dissolved oxygen meter probe (YSI) replacement ($400), calcium carbonate ($80), salt 
($500), rubber tubing ($130), PVC ($150), nylon mesh ($175). $1,955 for laboratory consumables including 
plastic and glassware ($400), micropipette tips ($150), micropipettes ($435), calibration services for 
micropipettes ($300), disposable gloves ($100), scintillation vials ($150), iodine ($70), hot glue gun sticks ($50) 
and $300 for shipping costs for cryopreserved sperm and stored eyed-stage embryos between investigators. 

 
F. Travel: $2,107 is requested for travel. OSU investigators will need to travel to the Maumee River near Toledo, 

OH (240 mile round trip) in order to obtain gametes from wild adult walleye during the first and second years. 
Investigators will also need to travel to Deerfield, WI in order to deliver juveniles to Northey Farms LLC for 
grow-out in ponds. Travel to Wisconsin will require lodging so that OSU personnel can assist in stocking 
juveniles to ponds. Travel needs will include vehicle rental, lodging, and gasoline. 

 
J. All Other Direct Costs: $2000 is requested for the use of core facilities at the Ohio State University 

($1,000/year) in order to run flow cytometry analyses (equipment use) at a rate of $100/hour, we anticipate 
requiring 10 hours of equipment use in order to analyze ploidy of experimental samples both years of the 
project. $5000 is requested for purchase of videography services through the OSU College Marketing and 
Communications department within the College of Food, Agriculture, and Environmental Sciences during the 
second year of the project. We will work with John Rice, Leader of the Video Production Team, to have the 
video recorded at the OSU lab. Final editing and production of the short videos for dissemination will then be 
handled by Dr. Primus. Additionally, two sub-contracts are included. $5000 is to be used for our collaboration 
with Todd Melman, owner of Reef Systems Coral Farm, New Albany OH, for larviculture in raceways and 
juvenile grow-out during the second year of the project. $20,000 is requested for our collaboration with David 
Northey, owner of Northey Farms LLC, Deerfield WI, for juvenile grow-out in ponds. Details on funds is given 
below. 



[A23] 
 

Budget Explanation for OSU 
(Melman) 

Objectives: 3 
Years 1 & 2: 
C. Salary, Wages and Fringe Benefits: $2,000 is requested to support Todd Melman, owner of Reef Systems 

Coral Farm Inc, New Albany OH, for time spent growing experimental walleye larvae in raceways and later 
grow-out of juveniles in ponds for the grow-out phase of the project (objective 3) during the second year of the 
project. 

 
E.  Materials and Supplies:  $3,000 is requested for materials and supplies. $600 for live diets used for 

larviculture (rotifers, artemia, microalgae), $500 for commercial starter broodstock diets, and $1,900 for 
miscellaneous supplies needed for fish husbandry including nets ($100), water dechlorination treatment ($270), 
water quality analysis reagents ($140), mechanical filter pads ($175), dissolved oxygen meter probe 
(YSI) replacement ($400), calcium carbonate ($80), salt ($300), rubber tubing ($100), PVC ($135), nylon mesh 
($200). 

 
Budget Explanation for OSU 

(Northey) 
 

Objectives: 3 
Years 1 & 2: 
C. Salary, Wages and Fringe Benefits: $10,000 is requested to support David Northey, owner of Northey Farms 

LLC, Deerfield WI, for time spent growing experimental walleye juveniles in ponds for the grow-out phase of 
the project (objective 3) during the second year of the project. 

 
E. Materials and Supplies: $10,000 is requested for materials and supplies. Approximately $2,500 for 

commercial starter broodstock diets, $3,500 for miscellaneous supplies needed for fish husbandry (i.e. nets, 
water dechlorination treatment, water quality analysis reagents, mechanical filter pads, dissolved oxygen meter 
probe (YSI) replacement, calcium carbonate, salt, rubber tubing, PVC, nylon mesh, etc.) as well as $4,000 for 
preparation and maintenance of ponds over the grow-out period. 



[A24] 
 

 
 
 

 
 
 
 
 



[A25] 
 

UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 
 
 

ORGANIZATION AND ADDRESS 
University of Wisconsin-Milwaukee 
P.O. Box 340 
Milwaukee, WI 53201-0340 

USDA AWARD NO. Years 1: Objectives 1 

Duration 
Proposed 

Months: _12_ 
Total 
Funds 

Requested by 
Proposer 

Duration 
Proposed 

Months:    
 

Funds Approved 
by CSREES 
(If different) 

Non-Federal 
Proposed Cost- 

Sharing/ 
Matching Funds 

(If required) 

Non-federal Cost- 
Sharing/ 

Matching Funds 
Approved by 

CSREES 
(If Different) 

PROJECT DIRECTOR(S) 
Osvaldo J. Sepulveda Villet 

A. Salaries and Wages 
1. No. of Senior Personnel 

 
a.        (Co)-PD(s) . . . . . . . . . . . . . . . . . . . . . . 
b.        Senior Associates . . . . . . . . . . . . . . . . 

CSREES FUNDED WORK MONTHS  
 
 

8,167 

   

Calendar Academic Summer 
  1 
       

2. No. of Other Personnel (Non-Faculty) 
a. _1_ Research Associates-Postdoctorates . . . 

b.        Other Professionals . . . . . . . . . . . . . . . . 

       

       

c. Paraprofessionals .............................................................................. 
      

d. _1 Graduate Students .......................................................................... 
  

12,540 
   

e. _1_ Prebaccalaureate Students ................................................................ 
  

2,880 
   

f. Secretarial-Clerical ............................................................................. 
      

g. Technical, Shop and Other.............................................................. 
      

Total Salaries and Wages .............................................................  
  

23,587 
   

B. Fringe Benefits (If charged as Direct Costs) 5,955 
   

C.     Total Salaries, Wages, and Fringe Benefits (A plus B) ......  29,542 
   

D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts for each item.) 
    

E. Materials and Supplies 6,500 
   

F. Travel 800    

G. Publication Costs/Page Charges 
    

H. Computer (ADPE) Costs 
    

I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc. Attach list 
of items and dollar amounts for each item.) 

    

J. All Other Direct Costs (In budget narrative, list items and dollar amounts and provide supporting data for 
each item.) 

    

K.     Total Direct Costs (C through I) .........................................  36,842 
   

L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus activity. Where both 
are involved, identify itemized costs in on/off campus bases.) 

    

M.     Total Direct and F&A/Indirect Costs (J plus K) ..................  36,842 
   

N.    Other ...................................................................................  
    

O.     Total Amount of This Request ...........................................  36,842 
   

P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total $ 

Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) 
Cash (both Applicant and Third Party) ...................................................  
Non-Cash Contributions (both Applicant and Third Party) ................  

  

  

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director   

Authorized Organizational Representative   

Signature (for optional use)   

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 



[A26] 
 

UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 
 

ORGANIZATION AND ADDRESS 
University of Wisconsin-Milwaukee 
P.O. Box 340 
Milwaukee, WI 53201-0340 

USDA AWARD NO. Years 2: Objectives 3, 4 

Duration 
Proposed 

Months: _12_ 
Total 
Funds 

Requested by 
Proposer 

Duration 
Proposed 

Months:    
 

Funds Approved 
by CSREES 
(If different) 

Non-Federal 
Proposed Cost- 

Sharing/ 
Matching Funds 

(If required) 

Non-federal Cost- 
Sharing/ 

Matching Funds 
Approved by 

CSREES 
(If Different) 

PROJECT DIRECTOR(S) 
Osvaldo J. Sepulveda Villet 

A. Salaries and Wages 
1. No. of Senior Personnel 

 
a. _100% (Co)-PD(s) . . . . . . . . . . . . . . . . . . . . . . 
b. Senior Associates . . . . . . . . . . . . . . . . 

CSREES FUNDED WORK MONTHS  
 

8,412 

   

Calendar Academic Summer 
  1 
       

2. No. of Other Personnel (Non-Faculty) 
a.      Research Associates-Postdoctorates . . . 

b.        Other Professionals . . . . . . . . . . . . . . . . 

       

       

c. Paraprofessionals .............................................................................. 
      

d. _1 Graduate Students .......................................................................... 
  

12,540 
   

e. _1_ Prebaccalaureate Students ................................................................ 
  

2,880 
   

f. Secretarial-Clerical ............................................................................. 
      

g. Technical, Shop and Other.............................................................. 
      

Total Salaries and Wages .............................................................  
  

23,832 
   

B. Fringe Benefits (If charged as Direct Costs) 6,101 
   

C.     Total Salaries, Wages, and Fringe Benefits (A plus B) ......  29,933 
   

D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts for each item.) 
    

E. Materials and Supplies 6,200 
   

F. Travel     

G. Publication Costs/Page Charges 
    

H. Computer (ADPE) Costs 
    

I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc. Attach list 
of items and dollar amounts for each item.) 

    

J. All Other Direct Costs (In budget narrative, list items and dollar amounts and provide supporting data for 
each item.) 

    

K.     Total Direct Costs (C through I) .........................................  36,133 
   

L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus activity. Where both 
are involved, identify itemized costs in on/off campus bases.) 

    

M.     Total Direct and F&A/Indirect Costs (J plus K) ..................  36,133 
   

N.    Other ...................................................................................  
    

O.     Total Amount of This Request ...........................................  36,133 
   

P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total $ 

Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) 
Cash (both Applicant and Third Party) ...................................................  
Non-Cash Contributions (both Applicant and Third Party) ................  

  

  

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director   

Authorized Organizational Representative   

Signature (for optional use)   

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 



[A27] 
 

Budget Explanation for UW - Milwaukee 
(Sepulveda Villet) 

Objectives: 1, 3, & 4 
Years 1 & 2: 
C. Salary, Wages and Fringe Benefits: We request a total of $59,475 for Salaries and Wages over the 2-year 

project. Funds are requested for support of a master’s-level graduate research assistant who is needed to 
successfully complete the proposed studies at the UWM School of Freshwater Sciences, Milwaukee, Wisconsin 
location. The PI and Co-PI will be responsible for overseeing all aspects of the proposed studies and 
coordinating the activities of the supervised personnel and collaborative personnel. The PI, however, will be 
ultimately responsible for the successful completion of the proposed studies. The following justification relates 
to the main budget sheets for this awarding institution (UWM). Funds are requested for 9 calendar months of 
salary & fringe benefits for a master’s graduate research assistant for year 1 ($12,540 + $2,947 = $15,487), and 
year 2 ($12,540 + $2,972 = $15,512). Salary increases reflect an annual inflation rate of 3%. The PI requests 1 
summer months and fringe benefits at 100% effort for year 1 ($8167 + $2916= $11,083), and year 2 ($8,412+ 
$3,037= $11,449). The UWM fringe benefit rate for faculty is 36.1%, and the rate for research assistants is 
23.7%. Summer hourly student work is requested to support the graduate student at an hourly rate of $12.00, 
240 hours per year ($2,880 + $92 = $2,972 per year; fringe rate of 3.2%). Fringe benefits as previously describe 
will total $12,056 over two years. 

 
E. Materials and Supplies: We request a total of $12,700 for materials and supplies for the 2-year project. 

Expendable supplies and equipment will include expenses for liquid nitrogen, dry ice, reagents to formulate 
semen extenders, cryopreservants, disposable pipettes, vials, centrifuge tubes, etc. Prep materials for semen 
extraction will include reusable and disposable beakers and vials for semen collection, iodine sanitizers and 
cleaning wipes, etc. Supplies needed for sperm selection trials will include nuclear stains and carrier solvent for 
flow cytometry. A portion of the supplies budget will be used to purchase larval and growout feeds used during 
the cross trials. Other consumables and expenses are also included. 

 
Items Year 1 Year 2 Total 

Flow cytometry staining chemicals & supplies $450 $200 $650 

Sperm cryopreservation supplies (liquid nitrogen, 
cryoprotectants, extenders) 

$450 $400 $850 

Commercial diets for adult broodstock & juveniles $2,000 $2,000 $4000 

Live feeds (Artemia cysts & rotifers) $800 $800 $1600 

Supplies for larval rearing (salt, filter medium, etc.) $500 $500 $1000 

Hormones and supplies needed for sex reversal trials $400 $400 $800 

Supplies needed for gene expression trials $1,900 $1,900 $3,800 

Total $6,500 $6,200 $12,700 
 

F. Travel: Travel funding ($800) is requested in year 1 to present findings at professional conference, and to do 
site visits at participating farm collaboration in WI. 

 
 
 
 
 

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 



[A28] 
 

 



[A29] 
 

UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 
 
 

ORGANIZATION AND ADDRESS 

University of Minnesota 
College of Veterinary Medicine 1333 Gortner Avenue 
St. Paul, MN 55108 

USDA AWARD NO. Years 1: Objectives 5, Extension 

Duration 
Proposed 

Months: _12_ 
Total 
Funds 

Requested by 
Proposer 

Duration 
Proposed 

Months:    
 

Funds Approved 
by CSREES 
(If different) 

Non-Federal 
Proposed Cost- 

Sharing/ 
Matching Funds 

(If required) 

Non-federal Cost- 
Sharing/ 

Matching Funds 
Approved by 

CSREES 
(If Different) 

PROJECT DIRECTOR(S) 
Alexander Primus 

A. Salaries and Wages 
1. No. of Senior Personnel 

 
a. _1% (Co)-PD(s) . . . . . . . . . . . . . . . . . . . . . . 
b. Senior Associates . . . . . . . . . . . . . . . . 

CSREES FUNDED WORK MONTHS  
 

1,011 

   

Calendar Academic Summer 
0.1   

       

2. No. of Other Personnel (Non-Faculty) 
a.      Research Associates-Postdoctorates . . . 

b.        Other Professionals . . . . . . . . . . . . . . . . 

       

       

c. Paraprofessionals............................................................................... 
      

d. Graduate Students ............................................................................ 
      

e. Prebaccalaureate Students .................................................................. 
      

f. Secretarial-Clerical ............................................................................. 
      

g. Technical, Shop and Other .............................................................. 
      

Total Salaries and Wages ............................................................. 
  

1,011 
   

B. Fringe Benefits (If charged as Direct Costs) 364 
   

C.     Total Salaries, Wages, and Fringe Benefits (A plus B) .......  1,375 
   

D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts for each item.) 
    

E. Materials and Supplies 
    

F. Travel     

G. Publication Costs/Page Charges 
    

H. Computer (ADPE) Costs 
    

I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc. Attach list 
of items and dollar amounts for each item.) 

    

J. All Other Direct Costs (In budget narrative, list items and dollar amounts and provide supporting data for 
each item.) 

    

K.     Total Direct Costs (C through I) .........................................  1,375 
   

L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus activity. Where both 
are involved, identify itemized costs in on/off campus bases.) 

    

M.     Total Direct and F&A/Indirect Costs (J plus K) ..................  1,375 
   

N.    Other....................................................................................  
    

O.     Total Amount of This Request ...........................................  1,375 
   

P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total $ 

Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) 
Cash (both Applicant and Third Party) ...................................................  
Non-Cash Contributions (both Applicant and Third Party) ................  

  

  

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director   

Authorized Organizational Representative   

Signature (for optional use)   

 

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 



[A30] 
 

UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 
 

ORGANIZATION AND ADDRESS 

University of Minnesota 
College of Veterinary Medicine 1333 Gortner Avenue 

St. Paul, MN 55108 

USDA AWARD NO. Years 2: Objectives 5, Extension 

Duration 
Proposed 

Months: _12_ 
Total 
Funds 

Requested by 
Proposer 

Duration 
Proposed 

Months:    
 

Funds Approved 
by CSREES 
(If different) 

Non-Federal 
Proposed Cost- 

Sharing/ 
Matching Funds 

(If required) 

Non-federal Cost- 
Sharing/ 

Matching Funds 
Approved by 

CSREES 
(If Different) 

PROJECT DIRECTOR(S) 
Alexander Primus 

A. Salaries and Wages 
1. No. of Senior Personnel 

 
a. 1%_ (Co)-PD(s) . . . . . . . . . . . . . . . . . . . . . . 
b. Senior Associates . . . . . . . . . . . . . . . . 

CSREES FUNDED WORK MONTHS  
 

1,011 

   

Calendar Academic Summer 
0.1   

0.2   735    

2. No. of Other Personnel (Non-Faculty) 
a.      Research Associates-Postdoctorates . . . 

b.        Other Professionals . . . . . . . . . . . . . . . . 

       

       

c. Paraprofessionals............................................................................... 
      

d. Graduate Students ............................................................................ 
      

e. Prebaccalaureate Students .................................................................. 
      

f. Secretarial-Clerical ............................................................................. 
      

g. Technical, Shop and Other .............................................................. 
  

500 
   

Total Salaries and Wages ............................................................. 
  

2,246 
   

B. Fringe Benefits (If charged as Direct Costs) 629 
   

C.     Total Salaries, Wages, and Fringe Benefits (A plus B) .......  2,875 
   

D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts for each item.) 
    

E. Materials and Supplies 
    

F. Travel 750    

G. Publication Costs/Page Charges 
    

H. Computer (ADPE) Costs 
    

I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc. Attach list 
of items and dollar amounts for each item.) 

    

J. All Other Direct Costs (In budget narrative, list items and dollar amounts and provide supporting data for 
each item.) 

    

K.     Total Direct Costs (C through I) .........................................  
 

3,625 
   

L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus activity. Where both 
are involved, identify itemized costs in on/off campus bases.) 

    

M.     Total Direct and F&A/Indirect Costs (J plus K) ..................  3,625 
   

N.    Other....................................................................................  
    

O.     Total Amount of This Request ...........................................  3,625 
   

P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total $ 

Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) 
Cash (both Applicant and Third Party) ...................................................  
Non-Cash Contributions (both Applicant and Third Party) ................  

  

  

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director   

Authorized Organizational Representative   

Signature (for optional use)   

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number. The valid OMB control 
number for this information collection is 0524-0039. The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing the reviewing the collection of information. Form CSREES-2004 (12/2000) 
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Budget Explanation for U of Minnesota 
(Primus) 

Objectives: 5, Extension 
Years 1 & 2: 

 

C. Salary, Wages and Fringe Benefits: $4,250 is requested and includes each of the following: 
a. $2,750 is requested to support Alexander Primus as Extension Liaison. The role of the Extension Liaison 

on this project is to help ensure that there are mechanisms in place for information dissemination of 
research findings, particularly to producers and other industry-related stakeholders. More specifically, these 
funds will be used for salary and fringe benefits to account for Alex’s time on the project. These funds 
support ~1% of Alex’s time over the course of two years. 

b. $1,000 is requested to support professional staff for the editing and dissemination of extension educational 
module content. This is ~2% of this persons’ time during the second year. 

c. $500 is requested for student assistance for the editing and dissemination of extension educational module 
content. 

 
F. Travel: $750 is requested for travel during the second year. Dr. Primus will be traveling to OSU to aid in short 

video recording preparation. 
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Budget Summary 

Years 1 & 2 

 
 
 
 
 
 
 
 
 
 
 
 
 

Year 1 
 
 

Items 

NCRAC Funds($) 
Objective OSU 

(Dabrowski) 
UWM (Sepulveda- 

Villet) 
UM 

(Primus) 
Project total 

Salaries, wages and 
fringe benefits 

OSU:1, 2 
UWM: 1 

UM: Extension 

47,458 29,542 1,375 78,375 

Nonexpendable 
equipment 

--- --- --- --- --- 

Materials and supplies OSU: 1, 2 
UWM: 1 

9,500 6,500 --- 16,000 

Travel OSU: 1, 2 
UWM: 1 

600 800 --- 1,400 

All other direct costs OSU: 1, 2 2,000 --- --- 2,000 
Total 1, 2 59,558 36, 842 1,375 97,775 

 
 

Year 2 
 
 

Items 

NCRAC Funds($) 
Objective OSU 

(Dabrowski) 
UWM (Sepulveda- 

Villet) 
UM 

(Primus) 
Project total 

Salaries, wages and 
fringe benefits 

OSU:1, 2, 3, 4 
UWM: 1, 3, 4 

UM: Extension 

48,881 29,933 2,875 81,689 

Nonexpendable 
equipment 

--- --- --- --- --- 

Materials and 
supplies 

OSU: 1, 2, 3, 4 
UWM: 1, 3, 4 

7,500 6,200 --- 13,700 

Travel OSU: 1, 2, 3, 4 1,507 --- 750 2,257 
All other direct 

costs 
OSU: 1, 2, 3, 4 30,000 --- --- 30,000 

Total 1, 2, 3, 4 87,888 36,133 3,625 127,646 

 
 

Items 

NCRAC Funds($) 
Objective OSU 

(Dabrowski) 
UWM (Sepulveda- 

Villet) 
UM 

(Primus) 
Project total 

Salaries, wages and 
fringe benefits 

OSU:1, 2, 3, 4 
UWM: 1, 3, 4 

UM: Extension 

96,339 59,475 4,250 160,064 

Nonexpendable 
equipment 

--- --- --- --- --- 

Materials and supplies OSU: 1, 2, 3, 4 
UWM: 1, 3, 4 

17,000 12,700 --- 29,700 

Travel OSU: 1, 2, 3 
UWM: 1, 3 

2,107 800 750 3,657 

All other direct costs OSU: 1, 2, 3 32,000 --- --- 32,000 
Total 1, 2, 3, 4 147,446 72,975 5,000 225,421 
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Schedule for Objective Completion 
 

Prior to start of funding: We will start production trials for meiotic gynogens (objective 1) and triploidy induction (objective 2) prior to the start of funding date 
(May 1, 2019) due to the natural spawning period of walleye beginning in early spring (March). This will allow us to better attain our objectives over the 2-year 
project. 

 

Objective Prior to start of funding (2019) 2 3 4 

1 Prepare facilities x 
  

1, 2 Obtain male and female gametes  x x 

1 Produce meiotic gynogenetic walleye  x x 

2 Optimize shocks to produce triploid walleye  x x 

1, 2 Larviculture   x 

1, 2, 3 Evaluate spring 2018 neomales for sex ratio x   

 
 

Year 1 (5/1/2019-4/30/2020) 
   

2019 
   

2020 

Objective Year 1 Activities 5 6 7 8 9 10 11 12 1 2 3 4 

1, 2 Larviculture x 
           

2 Flow cytometric analysis of 2019 progenies x            

1 Hormonal treatment of gynogens   x x x        

1, 2 Raise gynogens, neomales, and triploid juveniles to maturity x x x x x x x x x x x  

1, 2 Histological analysis of gynogens and neomales       x x x    

1, 2, 3 Obtain male and female gametes             

1, 2, 3 Obtain 2018 neomale gametes             

3 Produce (a) diploid walleye (b) triploid walleye (c) all-female 
diploid walleye (d) all-female triploid walleye for growth trials 

          x x 

3 Flow cytometric analysis of 2020 progenies           x x 

3 Larviculture           x x 
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Cont. 
 

Year 2 (5/1/2020-4/30/2021) 
   

2020 
   

2021 

Objective Year 2 Activities 5 6 7 8 9 10 11 12 1 2 3 4 

3 Produce (a) diploid walleye (b) triploid walleye (c) all-female 
diploid walleye (d) all-female triploid walleye for growth trials 

x 
           

3 Flow cytometric analysis of 2020 progenies x            

3 Larviculture x            

3 Growth trials x x x x x x x x x x   

5, 
Extension/ 
Outreach 

Preparation and dissemination of fact sheets and associated 
videos covering production of triploid all-female walleye 

    
x 

 
x 

 
x 

      

 
4 

 
Conduct refinement of walleye sperm cryopreservation 

      
x 

 
x 

     

4 Development of pilot cryobank for walleye neomale sperm        x x    

5, 
Extension/ 
Outreach 

Preparation and dissemination of videos on walleye sperm 
cryopreservation and availability of walleye neomale sperm at 
pilot cryobanks at UWM and OSU 

         
x x x 
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List of Principal Investigators 
 
 

Ohio State University 
Konrad Dabrowski 

 
University of Minnesota 

Alexander Primus 
 

University of Wisconsin – Milwaukee 
Osvaldo Jhonatan Sepulveda-Villet 
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VITA 
 

Konrad Dabrowski, Professor Phone: (614) 292-4555 
The Ohio State University, School of Environment Fax: (614) 292-7432 
and Natural Resources, E-mail: dabrowski.1@osu.edu 
210 Kottman Hall, 2021 Coffey Road, Columbus, Ohio 43210 

EDUCATION 
D. Sc. Fish Physiology, Agricultural University, Szczecin, Poland, 1984 
Ph.D. Fisheries; Agriculture University, Olsztyn, Poland, 1976 
M.Sc. Inland Fisheries; Agriculture University, Olsztyn, Poland, 1972 

 
POSITIONS 
Professor, School of Natural Resources, The Ohio State University, Columbus, Ohio (1989-present) 
Visiting Professor, University of Ghent, Belgium (2009) 
Visiting Professor, Institute of Zoology, University of Innsbruck, Innsbruck, Austria (1987-1989) 
Visiting Professor, Department of Biology, University of Paris VII, Orsey, France (1985) 
Visiting Professor Department of Aquaculture, University of Fisheries, Tokyo (1984-1985) 
Assistant/Associate Professor, Inland Fisheries and Water Protection, Agriculture University, Olsztyn, Poland 
(1972-1987) 

PROFESSIONAL ORGANIZATIONS 
American Fisheries Society World Aquaculture Society 

 
RECENT PUBLICATIONS 
Books 
Kestemont, P., K. Dabrowski, and R Summerfelt. 2015. Biology and culture of Percid fishes. principles and 

practices. Springer, Dordrecht. 
Zaccone, G., K. Dabrowski, M.S. Hedrick, J.M.O Fernandes, and J.M. Icardo. 2015. Phylogeny, anatomy and 

physiology of ancient fishes. CRC Press, Boca Raton, FL, U.S.A. 
Peer Reviewed (recent out of 400) 
Dabrowski, K., Miller, M. 2018. Contested paradigm in raising zebrafish (Danio rerio). Zebrafish 15: Available: 

https://doi.org/10.1089/zeb.2017.1515. 
Miller, M., M. Kemski, J.D. Grayson, K. Towne, and K. Dabrowski. 2018. Yellow perch sperm motility, 

cryopreservation, and viability of resulting larvae and juveniles. North American Journal of Aquaculture 80:3- 
12. 

Kwasek, K., S. Rimoldi, A.G. Cattaneo, T. Parker, K. Dabrowski, and G. Terova. 2017. The expression of hypoxia- 
inducible factor-1 alfa gene is not affected by low-oxygen conditions in yellow perch (Perca flavescens) 
juveniles. Fish Physiology and Biochemistry 43:849-862. 

Chen, K.Y., S.A. Ludsin, M. Corey, K. Dabrowski, J.J. van Tassel, and E.A. Marschall. 2017. Experimental and 
field evaluation of otolith strontium as a marker to discriminate between river-spawning populations of 
walleye in Lake Erie. Canadian Journal of Fish and Aquatic Sciences 74:693-701. 

Ghiasi, S., B. Falahatkar, M. Arslan, and K. Dabrowski. 2017. Physiological changes and reproductive performance 
of Sterlet sturgeon Acipenser ruthenus injected with thiamine. Animal Reproduction Science 178:27-34. 

Delomas, T., and K. Dabrowski. 2016. Zebrafish embryonic development is induced by carp sperm. Biology Lett. 
12:20160628. 

Farmer, T., K. Dabrowski, E. Marschall, and S. Ludsin. 2015. Short, warm winters threaten temperate fish 
populations. Nature Communications 6:7724. 

Kwasek, K., K. Dabrowski, J. Nynca, M. Wojno, and M. Wick. 2014a. The influence of dietary lysine on yellow 
perch maturation and quality of sperm. North American Journal of Aquaculture 76:119-126. 

mailto:dabrowski.1@osu.edu
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VITA 
Osvaldo Jhonatan Sepulveda-Villet Phone: 414-382-1740 
School of Freshwater Sciences, University of Wisconsin- Milwaukee Fax: 414-382-1705 
600 East Greenfield Ave., Milwaukee, WI 53204 E-mail: sepulveo@uwm.edu 

 
EDUCATION 
Post-Doctoral Finfish Nutrition, USDA/ARS/UW-Milwaukee-School of Freshwater Sciences – April, 2012 – 
January 2014 
Graduate Ph.D. in Biology (Ecology Track). The University of Toledo, May, 2011. 
Graduate M.S. in Biology. Central Michigan University, May, 2002. 
Undergraduate B.S. in Aquaculture Engineer, Universidad Autónoma de Guadalajara, México. 1999. 

 
POSITIONS 
2014- to date Assistant Professor, School of Freshwater Sciences, University of Wisconsin – Milwaukee. 
2012 - 2014 USDA/ARS Head Quarters Funded Post-Doctoral Fellow. School of Freshwater 
Sciences/Agricultural Research Service/USDA, Milwaukee, WI. 
2011 - 2012 Sea Grant Knauss Fellow, Off. Habitat Conservation, NOAA, Silver Spring, MD. 
2005 - 2010 Ph.D. Research Assistant, Lake Erie Center, University of Toledo, Toledo, OH. 
2002 - 2004 Scientist, Pfizer Pharmaceuticals, Ann Arbor, MI. 
1999 - 2002 Graduate Research Assistant, Central Michigan University, Mt. Pleasant, MI 

 
PROFESSIONAL ORGANIZATIONS 
American Fisheries Society, World Aquaculture Society, Wisconsin Aquaculture Association, International 
Association for Great Lakes Research 

 
SELECTED PUBLICATIONS 
Shepherd, B.S., A.R. Spear, D.W. Leaman, C.A. Stepien, O.J. Sepulveda-Villet, A.M. Philip, and M.M. Vijayan. 

2018. Effects of cortisol and lipopolysaccharide on antimicrobial peptide mRNA levels in rainbow trout 
liver. Fish and Shellfish Immunology 74:410-418. 

Bartelme, R.P., B.O. Oyserman, J.E. Blom, O.J. Sepulveda-Villet, and R.J. Newton. 2018. Stripping away the 
soil: plant growth promoting microbiology opportunities in aquaponics. Frontiers in Microbiology 9:8. 

Suchocki, C.R., and O.J. Sepulveda-Villet. The role of phototaxis in the initial swim bladder inflation of larval 
yellow perch (Perca flavescens). Aquaculture Research, in revision 

Stepien, C.A., O.J. Sepulveda-Villet, and A.E. Haponski. 2015. Comparative genetic diversity, population 
structure, and adaptations of walleye and yellow perch across North America. Biology and Culture of Percid 
Fishes 643-689. 

Sepulveda-Villet, O.J., F.T. Barrows, W. Sealy, G. Gaylord, D.E. Palmquist, F.P. Binkowski, H. Hill, and B.S. 
Shepherd. Influence of mineral supplementation using soy-based diets on sex-specific growth and 
performance in yellow perch. North American Journal of Aquaculture, in review. 

Shepherd, B.S., C.B. Rees, O.J. Sepulveda-Villet, D.E. Palmquist, and F.P. Binkowski. 2013. Identification of 
gender in yellow perch by external morphology: validation in four geographic strains and effects of estradiol. 
North American Journal of Aquaculture 75:361-372. 

Stepien, C.A., D.J. Murphy, R.N. Lohner, A.E. Haponski, and O.J. Sepulveda-Villet. 2010. Status and delineation of 
walleye genetic stock structure across the Great Lakes. In Status of Walleye in the Great Lakes: proceedings of 
the 2006 symposium. Great Lakes Fish. Comm. Technical Report 69:189-223. 

Stepien, C.A., D.J. Murphy, R.N. Lohner, O.J. Sepulveda-Villet, and A.E. Haponski. 2009. Signatures of vicariance, 
postglacial dispersal, and spawning philopatry: Population genetics of the walleye Sander vitreus. Molecular 
Ecology 18:3411-3428. 

mailto:sepulveo@uwm.edu
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VITA 

Alexander Primus Phone: 612-625-2489 
University of Minnesota 
College of Veterinary Medicine 
1333 Gortner Avenue 
St. Paul, MN 55108 

Fax: 612-624-8707 
Email: primu012@umn.edu 

EDUCATION 
B.A., Carleton College, 1994, Biology 
Ph.D., University of Texas at Austin, 2005, Zoology D.V.M., University of Minnesota, 2013 

 
POSITIONS 
2016-present Assistant Professor, University of Minnesota, College of Veterinary Medicine, 
Department of Veterinary Population Medicine (St. Paul, MN) 
2013-2016 Site Veterinarian / Study Director, Elanco / Novartis Animal Health, Aqua Health 
Division 2008-2011 Veterinary Medical Researcher, University of Minnesota, College of 
Veterinary Medicine, 
Veterinary Diagnostic Laboratory 
2005-2007 Postdoctoral Fellow, Duke University, Institute for Genome Sciences and Policy 

 
PROFESSIONAL ORGANIZATIONS 
American Fisheries Society – Fish Health Section 
American Veterinary Medical Association 
USDA, North Central Regional Aquaculture Center, Member: Technical Committee-Extension 

 
SELECTED PUBLICATIONS 
Jimenez, D.F., R. Ibarra, P. Artacho, A.E. Primus, and A. Tello. 2018. Prolonging Azamethiphos bath 

increases the effectiveness of field treatments against Caligus rogercresseyi in Atlantic salmon in 
Chile Salmo salar. 
Aquaculture 493:186-191. 

Mor, S.K., N.B.D. Phelps, Ng TFF, K. Subramaniam, A. Primus, A.G. Armien, R. Mccann, C. Puzach , T.B. 
Waltzek, and S.M. Goyal. 2017. Genomic characterization of a novel calicivirus, FHMCV-2012, 
from baitfish in the USA. Archives of Virology. 

Soto, E., A.E. Primus, D.B. Pouder, R.H. George, T.J. Gerlach, S .E.  Cassle, T. Johnson, S.  Boyd, T. 
Handsel, and R.P. Yanong. 2014. Identification of Francisella noatunensis in novel  host  
species French grunt Haemulon flavolineatum and Caesar grunt Haemulon carbonarium. 
Journal of Zoo and Wildlife Medicine 45(3):727-31. 

Cornwell, E.R., A. Primus, P.T. Wong, G.B. Anderson, T.M. Thompson, G. Kurath, G.H. Groocock, M.B. Bain, 
P.R. Bowser, and R.G. Getchell. 2014. Round gobies are an important part of VHSV genotype IVb 
ecology in the St. Lawrence River and eastern Lake Ontario. Journal of Great Lakes Research 
40(4):1002- 1009. 

Chander, Y, A. Primus, S. Oliveira, and C.J. Gebhart. 2012. Phenotypic and molecular 
characterization of a novel strongly hemolytic Brachyspira species, provisionally designated 
“Brachyspira hampsonii”. Journal of Veterinary Diagnostic Investigations 24(5):903-10. 

Tung, J, A. Primus, A.J. Bouley, T.F. Severson, S.C. Alberts, and G. A. Wray. 2009. 
Evolution  of  a malarial resistance gene in wild primates. Nature 460(7253):388-391. 

Sodergren, E, G.M.Weinstock, A. Primus, and R. Wright. 2007. The Genome of the sea urchin 
Strongylocentrotus purpuratus. Science 314:941-952. 

Primus, A. 2005. Regional specification in the early embryo of the ophiuroid Ophiopholis aculeata. 

mailto:primu012@umn.edu
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