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Presidentõs Message 

 
Since it is the time of year when we are looking for membership renewals and new members, I thought it would be 
appropriate to cover a question trout farmers have posed to me many times, over the years.  Many of you have al-
ǊŜŀŘȅ ƘŜŀǊŘ ǘƘƛǎ ŘƛǎŎǳǎǎƛƻƴΣ ŀƴŘ L ƪƴƻǿ ǘƘŀǘ ŦƻǊ Ƴŀƴȅ L ŀƳ άǇǊŜŀŎƘƛƴƎ ǘƻ ǘƘŜ ŎƘƻƛǊΣέ ōǳǘ ƘǳƳƻǊ ƳŜΣ ōŜŎŀǳǎŜ L ŀƳ ƎƻƛƴƎ 
to cover it again. 
 
ά²Ƙŀǘ ƛǎ ¦{¢C! ŘƻƛƴƎ ŦƻǊ ƳŜΚέ 
 
L ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ǉǳŜǎǘƛƻƴ ǊŜŀƭƭȅ ƛǎΥ !ǎ ƳŜƳōŜǊǎ ƻŦ ¦{¢C! όŦŜƭƭƻǿ ǘǊƻǳǘ ŦŀǊƳŜǊǎύ άǿƘŀǘ Ŏŀƴ ǿŜ Řƻ ǘƻ ƘŜƭǇ ŜŀŎƘ ƻǘƘŜǊΚέ  
If there is an issue critical to your business, bring it to the attention of the board.  Chances are other farmers may have 
concerns over the same issue.  If there is shared concern, be prepared to help your fellow fish farmers in addressing 
the issue that is critical to you. 
 
There are many subjects of common interest.  In a large portion of the country, we are battling for our very livelihoods.  
We are in a sense at war.  After signing the declaration of independence (which was considered treason to England), 
.Ŝƴ CǊŀƴƪƭƛƴ ǊŜƳŀǊƪŜŘ ǘƻ Ƙƛǎ ŦŜƭƭƻǿ CƻǳƴŘƛƴƎ CŀǘƘŜǊǎ ά²Ŝ Ƴǳǎǘ ŀƭƭ ƘŀƴƎ ǘƻƎŜǘƘŜǊ ƻǊ Ƴƻǎǘ ŀǎǎǳǊŜŘƭȅΣ ǿŜ ǎƘŀƭƭ ŀƭƭ ƘŀƴƎ 
ǎŜǇŀǊŀǘŜƭȅΦέ  Lǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƘŀǘ /ƘǊƛǎ IŜǊǊ ǳǎŜŘ ǘƘƛǎ ǉǳƻǘŜ ƛƴ Ƙƛǎ ǎǇŜŜŎƘ ŀǘ ƻǳǊ ǊŜŎŜƴǘ ¦{¢C! ƳŜŜǘƛƴƎΦ  bƻǿΣ ƳƻǊŜ 
than ever, it is critical for the survival of our businesses that we identify our common challenges, address them in a 
unified and educated manner, and maintain our initiatives. 
 
Information, political clout, legal rights, the art of persuasion, and cooperative alliances are weapons that we must use 
in our fight for business survival.  I suggest that our combined arsenal is vastly under supplied.  We must work to im-
prove our position and turn the tide of recent and current events.  We must identify and maintain our initiatives.  Mao 
¢ǎŜ ¢ǳƴƎΣ ǘƘŜ ǎƘǊŜǿŘ ŎƻƳƳǳƴƛǎǘ ƭŜŀŘŜǊ ƻŦ /Ƙƛƴŀ ƻōǎŜǊǾŜŘ ǘƘŀǘ άǘƘƻǎŜ ŘŜǇǊƛǾŜŘ ƻŦ ǘƘŜ ƛƴƛǘƛŀǘƛǾŜ ǳǎǳŀƭƭȅ ƭƻǎŜΣ ǘƘƻǎŜ 
ǿƘƻ ǊŜǘŀƛƴ ƛǘ ǳǎǳŀƭƭȅ ǿƛƴΦέ  !ƭǎƻΣ ŦǊƻƳ ǘƘŜ ōƻƻƪ ƻŦ  {ǳƴ  ²ǳ ¢ȊǳΣ ǘƘŜ ƎǊŜŀǘŜǎǘ ƳƛƭƛǘŀǊȅ ŜȄǇŜǊǘ ƻŦ ŀƴŎƛŜƴǘ /ƘƛƴŀΥ άƪƴƻǿ 
ȅƻǳǊ ŜƴŜƳȅ ŀƴŘ ƪƴƻǿ ȅƻǳǊǎŜƭŦ ŀƴŘ ȅƻǳ Ŏŀƴ ŦƛƎƘǘ ŀ ƘǳƴŘǊŜŘ ōŀǘǘƭŜǎ ǿƛǘƘƻǳǘ ŘƛǎŀǎǘŜǊΦέ 
 
¢ƘŜǊŜ ŀǊŜ ǘƘƻǎŜ ǿƘƻ ǿƛƭƭ ǊŜŀŘ ǘƘƛǎ ŀƴŘ ǘƘƛƴƪΣ ȅŜŀƘ ǿŜƭƭΣ L ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǘƛƳŜ ƻǊ ǘƘŜ ƳƻƴŜȅ ǘƻ ƘŜƭǇ ǿƛǘƘ ŀƴȅ ƻŦ ǘƘŜ ƛǎπ
sues facing our industry.  My request is that, as fellow fish farmers, do all that you can do.  Everyone cannot contribute 
the same amount or in the same way, but contribute what and where you can.  Together we can make a difference.  
ά¦ƴƛǘŜŘ ǿŜ ǎǘŀƴŘΣ ŘƛǾƛŘŜŘ ǿŜ ŦŀƭƭΦέ  ¢ƘǊƻǳƎƘ ¦{¢C!Σ ƘŜƭǇ ǳǎ ƘŜƭǇ ŜŀŎƘ ƻǘƘŜǊΦ 
 
Have a happy holiday, 
 
Charles A Conklin II 
President  
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Aquaculture 2010 
The Triennial-The Largest Aquaculture 

Meeting in the World! 
 

San Diego, California 

Town & Country Resort  

and Conference Center 
 

March 1-5, 2010 
 

   Early Registration Deadline: January 25, 2010 

   More Information?  Go to www.was.org                                    

 

Message from the Chair 
 

To all of you trout growers:  

 

The holiday season is upon us and it is time to kick back and enjoy our families and friends.  It 

is a time to count our blessings and be thankful that we live in a country where we are free to 

make decisions, however good or bad they may be.  In this business, there are many decisions 

that have to be made everyday.  There are long term as well as short term decisions that may 

ultimately effect our livelihood and determine whether or not we make a profit and survive.  

This is especially true given the state of our current economy.  Perhaps there are those who 

have had their struggles, perhaps others have had a very 

prosperous year.  Regardless of the circumstances, most 

trout farmers that I know are a very resilient group of indi-

viduals that somehow manage to overcome adversity.  We can 

all learn by our mistakes; donõt be too proud to consult with a 

fellow trout farmer and ask questions.  

 

As we approach Christmas Day, let us all stop and truly be 

thankful for the true meaning of this special season.  From 

our house to yours, òMay you all have a wonderful and Merry 

Christmas.ó  I hope to see you all in San Diego. 

 

Jerry Zinn  

Chair 
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In Memoriam 
George Henry Lemmon  

 

HAGERMAN - George Henry Lemmon was born in Gooding, Idaho, on Aug. 9, 1920, to 

Guy and Laura (Worster) Lemmon of Hagerman.  He married Irene Winegar on June 2, 

1946.  George passed Sept. 14, 2009, at Bridgeview Estates in Twin Falls, Idaho. 

 

George, wonderful father and husband, was an inventor, farmer, cattle and fish rancher, sup-

porter of education, District 36A Watermaster 40 years, Gooding County commissioner two 

years, IOOF member 65 years, Grange member 50 years (president 14 years), Farmer Bureau 

Board member, and member of the Community of Christ Church.  With family, he developed 

a power plant at Blind Canyon and three trout farm sites.  He was awarded an Industry Achievement Award 

from the Idaho Aquaculture Association in 1994.  In 2007, the U.S. Trout Farmers and Idaho Aquaculture As-

sociations presented him the Lifetime Achievement Award in recognition of a lifetime of contributions includ-

ing development and patent of the fish pump that saved fish farmers many hours of back-breaking labor.  He 

was on the Lower Snake River Aquifer Recharge District Board of Directors.  This group was instrumental in 

filing and obtaining the first recharge water rights.  He was also inducted into the Cattlemen's Hall of Fame. 

 

George is survived by his wife of 63 years, Irene Winegar Lemmon, and five children, Laura Carnie (Duncan) 

of Coeur d'Alene, Billie Jo Premoe (Gary) of Meridian, Robin Windes (Patrick) of Wendell, Gary Lemmon 

(Linda) of Hagerman and Kim Lemmon (Lesli) of Hagerman.  Grandchildren include Douglas Carnie 

(Megan), Kimberly Mahoney (Scott), Marcia Heglie (Ryan), Kaycie Winn (Seth), Greg Premoe (Angela), Car-

rie Jo Fattig (Jerry), Ben Windes (Tori), Jill Windes, Jacob Lemmon, Guy Lemmon (Stephanie), Lindsay 

Maier (Chad), Levi Lemmon (Melissa) and Lacey Lemmon.  The family also includes 13 great-grandchildren.  
 

http://www.magicvalley.com/app/obituaries/?type=obit&id=77267 

 

 

 

Ruby and Hugo Kettula  

 
Ruby and Hugo Kettula have both passed away, on Wednesday November 25 and Friday 

November 27 respectively.  They were well known not only in Wisconsin, but also in na-

tional aquaculture.  Many benefited from their knowledge and help in getting started in 

aquaculture.  Hugo and Ruby served as officers and directors for many years in WAA, 

and Hugo was a past president and secretary of the US Trout Farmers Association.  They 

owned the Otter Rapids Trout Ranch in Eagle River from 1956 to 1964, at which time 

they bought 7 Pines Fishery in Lewis.  In 1998, they were both inducted in the Wisconsin 

Aquaculture Association's Hall of Fame. 

 

Their daughter, Kay, recently passed away.  They are survived by two daughters, Linda and Kathy, and two 

sons, Richard and David.  
 

Wisconsin Aquaculture Association correspondence 

http://www.magicvalley.com/app/obituaries/?type=obit&id=77267
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 All The News...  

Good for the oceans, good for you 
With 'super green' list, experts aim to protect both fish and humans  

By Juliet Eilperin 
Tuesday, October 20, 2009  
 

Many savvy consumers are familiar with the color codes that marine conservationists bestow on fish and 
shellfish, depending on how they're faring in the environment: red for avoid, yellow for consume sparingly 
and green for eat without guilt.  
 
Now, super green has arrived.  
 
On Tuesday the influential Monterey Bay Aquarium is releasing a new 
set of rankings that identifies fish that are not only fished sustainably 
but are also rich in long-chain omega-3 fatty acids, a key dietary compo-
nent in reducing the risk of heart disease. Farmed mussels and oysters 
make the list, along with line- or pole-caught albacore tuna, wild-caught 
Alaskan salmon and Pacific sardines.  
 
Julie Packard, the aquarium's executive director, said she and her col-
leagues have learned that seafood choices are often the easiest way to 
get Americans thinking about broader ocean-policy questions.  
"We need some new tools and new approaches" to managing oceans, 
Packard said. "We found a great entry point was to get people focused 
on what's on their plate."  
 
The well-publicized risk of mercury contamination, which is higher in 
top predators such as tuna and swordfish and poses the greatest risk to 
pregnant women, nursing mothers and children younger than 6, has 
prompted many consumers to reassess how much fish they should eat.  
 
Monterey Bay's "Super Green" list (at http://www.seafoodwatch.org/
health) does not calculate the relative health benefits and risks of eating 
a specific type of fish, but features species with high levels of omega-3 
acids and relatively low contaminant levels.  
 
Dariush Mozaffarian, an assistant professor of medicine and epidemiol-
ogy at Harvard Medical School who consulted on the new seafood rank-
ings, noted that eating an average of one serving of salmon a week pro-
vides enough omega-3 fatty acids to lower the risk of heart disease by 
36 percent.  
 
"That's the number-one killer of men and women in the U.S., and in 
most countries in the world," he said, adding that he is about to embark on a federally funded study examin-
ing whether there's a level of contaminants in seafood that would outweigh such health benefits.                 

(Conôt on page 5) 

http://www.seafoodwatch.org/health
http://www.seafoodwatch.org/health
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 éThatõs fit to print 

Tim Fitzgerald, a fisheries policy specialist with the Environmental Defense Fund (which also provided data 
for the new rankings), said they would help answer the questions Americans are raising as they scrutinize the 
fish they eat. "Now more than ever, consumers are concerned with the health and environmental impacts of 
their seafood choices," Fitzgerald said.  
 
The list is not the first consumer-oriented ranking to include human and ocean health in a single category. 
The nonprofit SeaWeb publishes a KidSafe Seafood guide that applies similar criteria and includes northern 
U.S. and Canadian shrimp and fresh tilapia (http://www.kidsafeseafood.org/bestchoices.php).  
 
"More often than not, old sayings have a ring of truth to them. So you can believe it when you hear that 'you 
are what you eat,' " said SeaWeb's president, Dawn M. Martin. "The toxins -- such as mercury and PCBs -- 
which find their way into our oceans can come back to haunt us. When we eat seafood, we are also ingesting 
those pollutants."  
 
Although the average consumer might assume that it's better for the environment to buy wild-caught fish 
than their cultivated counterparts, that's not always the case. Farmed rainbow trout scored high on the list, 
along with farmed Arctic char and bay scallops. Shellfish farmed in the ocean actually filter plankton from 
seawater for food, leaving the ocean cleaner as a result, and unlike species such as salmon, they don't con-
sume other fish. Both oysters and mussels are low in fat, and oysters are high in zinc.  
 
The aquarium's list is part of a broader report, "Turning the Tide: The State of Seafood," which chronicles 
how threats such as overfishing and climate change threaten the sea. But it also says there is a growing con-
sensus on how best to manage fisheries, and it suggests that pressure from consumers, major seafood buyers 
and the seafood industry to improve that management could reverse the ocean's decline.  
 
More than two dozen chefs and prominent culinary industry leaders are also launching a "Save Our Seafood" 
campaign Tuesday in which they will pledge not to serve fish that the Monterey Bay Aquarium has ranked as 
"red" on its Seafood Watch list. The participants include Food Network host and "Iron Chef America" com-
mentator Alton Brown, Rick Bayless of Chicago's Frontera Grill and Topolobampo, and Rick Moonen of RM 
Seafood in Las Vegas.  
 
"I value healthy oceans, oceans that have cared well for mankind through the ages," said Brown, who often 
travels with a can of sardines and explains to his fellow travelers why they're an environmentally friendly 
choice. "It's high time we took better care of our seas and the bounty they produce."  
 
http://www.washingtonpost.com/wp-dyn/content/article/2009/10/19/AR2009101902929.html 

 

(Conôt from page 4) 

http://www.kidsafeseafood.org/bestchoices.php
http://www.washingtonpost.com/wp-dyn/content/article/2009/10/19/AR2009101902929.html
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Current Research  
Note: Abstracts of most, if not all, of these journal articles can be found by putting the name of the article into 
Google Scholar.  Some full articles may be available in PDF; others may be available for purchase from the 
publisher.  This is just a small very selection of articles published on trout.  

Barnes, M. E., G. Simpson, and D. J. Durben. 2009. Poststocking harvest of catchable -sized rain-
bow trout enhanced by dietary supplementation with a fully fermented commercial yeast culture 
during hatchery rearing.  North American Journal of Fisheries Management 29: 1287-1295. 
 
Baron, C. P., G. Hyldig, and C. Jacobsen. 2009. Does feed composition affect oxidation of rainbow 
trout ( Oncorhynchus mykiss ) during frozen storage? J. Agric. Food Chem. 57:4185ï4194. 
 
Barrera-Mej²a, M., J. Sim·n-Mart²nez, C. Salgado-Miranda, F. Vega, C. Ortega, and A. Arag·n. 2009. 
Development and validation of a short -time cell culture and multiplex reverse transcriptase poly-
merase chain reaction assay for infectious pancreatic necrosis virus in Mexican farm -sampled 
rainbow trout.  Journal of Aquatic Animal Health 21:167-172. 
 
Fischer, G. J.,  J. Held, C. Hartleb, and J. Malison. 2009. Evaluation of brook trout production in a 
coldwater recycle aquaculture system.   Aquacultural Engineering 41:109-113. 
 
Grabner, D. S. and M. El-Matbouli. 2009. Comparison of the susceptibility of brown trout ( Salmo 
trutta ) and four rainbow trout ( Oncorhynchus mykiss ) strains to the myxozoan Tetracapsuloides 
bryosalmonae , the causative agent of proliferative kidney disease (PKD).  Veterinary Parasitology 
165:200-206. 
 
Kullman, M. A., K. A. Kidd, C. L. Podemski,M. J.  Paterson, and P. J. Blanchfield. 2009. Assimilation of 
freshwater salmonid aquaculture waste by native aquatic biota.   Canadian Journal of Fisheries and 
Aquatic Sciences 66:1965-1975. 
 
Michalczyk, M. and  S. Krzysztof. 2009. Microstructure and instrumentally measured textural 
changes of rainbow trout ( Oncorhynchus mykiss ) gravads during production and storage.  Jour-
nal of the Science of Food and Agriculture 89:1942-1949. 
 
Schrader, K. K., and S. T. Summerfelt. 2010. Distribution of off -flavor compounds and isolation of 
geosmin -producing bacteria in a series of water recirculating systems for rainbow trout culture.  
North American Journal of Aquaculture 72:1-9. 
 
Shelley, L. K., S. K. Balfry, P. S. Ross, and C. J. Kennedy. 2009. Immunotoxicological effects of a 
sub -chronic exposure to selected current -use pesticides in rainbow trout ( Oncorhynchus 
mykiss ). Aquatic Toxicology 92:95-103.  
 
Sindilariu, P., A. Brinker, and R. Reiter. 2009. Waste and particle management in a commercial, par-
tially recirculating trout farm.   Aquacultural Engineering 41:127-135. 
 
Yildiz, H. Y., I. M. Guzey, and M. B. Ergonul. 2009. Changes of non -specific immune parameters in 
rainbow trout, Oncorhynchus mykiss , after exposure to antimicrobial agents used in aquacul-

ture.  Journal of Applied Aquaculture 21:139-150. 

http://www.sciencedirect.com/science/journal/03044017
http://www.ingentaconnect.com/content/jws/jsfa
http://www.ingentaconnect.com/content/jws/jsfa
http://www.sciencedirect.com/science/journal/0166445X
http://www.sciencedirect.com/science/journal/01448609
http://www.informaworld.com/smpp/title~db=all~content=t792306881
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 2009 ARS Progress Reports for Trout Research 
Caird E. Rexroad III, USDA-ARS-NCCCWA 

 

The summaries below describe recent research progress on rainbow trout conducted by the ARS laboratories 

in Leetown, WV and Hagerman, ID, and their cooperators including: The Conservation Fundôs Freshwater 

Institute, University of Idahoôs Hagerman Fish Culture Experiment Station, West Virginia University, the 

University of Connecticut, and others.   

  

Potential Basis for the Emergence of Biotype 2 Yersinia Ruckeri Identified: Disease outbreaks of 

Yersinia ruckeri biotype 2 are an increasing problem in finfish aquaculture, and the mechanism behind this 

emergence is unclear.  We have found that mutation of a biotype 1 strain can cause the same phenotypic 

changes indicative of biotype 2 strains.  Our results also show that this mutation has no effect on virulence in 

rainbow trout. These data demonstrate that a single mutational change is all that is required for the switch 

from biotype 1 to 2 and therefore reveal a potential molecular basis for the natural emergence of biotype 2 Y. 

ruckeri. The strains developed in this study will be useful for understanding vaccine failure and for develop-

ing a vaccine that is effective against biotype II strains. 

 

New Technology Improves Fish Harvest: Improvements in fish transfer and grading technologies for large 

circular tanks must be achieved to better realize their laborsaving potential and provide the technology re-

quired to achieve dramatic increases in domestic commercial fish production.  We demonstrated that a side-

wall drain box commonly used in large dual-drain culture tanks can be modified to harvest fish when used in 

combination with a crowding device.  The new technology provides a highly efficient, inexpensive, conven-

ient, safe, humane, and reduced labor process for harvesting or transferring fish from large and deep circular 

culture tanks. 

 

Development of Efficient and Cost-Saving Recirculating Aquaculture Systems: Recirculating aquacul-

ture systems reduce water use and place waterborne wastes into concentrated and relatively small discharges 

that must be treated either before discharge or before reclamation of the heat, salt, and alkalinity found in the 

water.  Treatment of a high strength aquaculture wastewater was evaluated using a pilot-plant membrane bio-

logical reactor to determine overall treatment performance, but especially the removal of nutrients and met-

als.   The treatment process removed more than 99.9% of the solids and biochemical oxygen demand, as well 

as most of the heavy metals, more than 99.8% of the total phosphorus, and 97% of the total nitrogen, while 

recovering 93% of the wastewater discharge.  This research identifies better waste management technologies 

and practices that can be implemented to improve reclamation of water, heat, salts, and alkalinity, while im-

proving waste capture, dewatering, and disposal at aquaculture facilities. 

 

A New Biological and Physical Process Treats High-Strength Aquaculture Wastewater: Treatment of a 

high strength aquaculture wastewater using replicated aerated geotextile filter systems that each combine bio-

logical nutrient removal, sludge stabilization, and solids thickening was evaluated.  The treatment process 

removed more than 96.9% of the solids and 94.6% biochemical oxygen demand, as well more than 86.9% of 

the total phosphorus and more than 70% of the total nitrogen.  This research will provide engineering criteria 

and performance expectations that can be used by fish farmers to minimize water resource use and reduce the 

risk of potentially adverse interactions between aquaculture operations and the surrounding aquatic environ-

ment. 

 

Use of Zero Fish-meal Feeds During Entire Rainbow Trout Grow Out Cycle: Incorporating grain- or soy

-based proteins into commercial fish feeds will reduce fishing pressure on wild populations exploited for 

their use in fish-meal-based feeds; however, piloting experimental diets with rainbow trout through a grow 

out cycle needed to be carried out to assess fish performance and welfare relative to these outcomes in fish      
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fed traditional diets.  The performance and welfare of rainbow trout fed either grain- or fish-meal-based di-

ets, and raised at two different densities, from first feeding up to market size, were compared.  Density did 

not appear to significantly affect the outcomes measured; however, by studyôs end fish fed the fish-meal-

based diet were significantly larger and had better feed conversion, although fin erosion and mortality were 

significantly higher in this cohort relative to the grain-based diet group. These findings will guide nutrition-

ists in refining the formulations of grain-based feeds in order to increase performance and render these feeds 

more viable commercially.   

 

Breeding Trout with Better Growth Performance and Disease Resistance: The U.S. rainbow trout indus-

try is interested in lines of fish with improved growth performance and disease resistance.  We have com-

pleted evaluations of third generation families of our line selected for improved growth, and third-generation 

families of our line selected for improved disease resistance.  At 9 months of age, fish in our growth-selected 

line were approximately 73 grams or 24% heavier than fish in our randomly-mated control lines, and at 13 

months of age the growth-selected fish were approximately 189 grams or 25% heavier.  Preliminary analysis 

suggests we have made approximately 10% improvement in growth per generation.  After two generations of 

selection, survival following laboratory challenge with F. psychrophilum has increased approximately 45 

percentage points in our disease-resistant line.  These lines will offer breeders a genetic resource for improv-

ing growth and disease resistance in commercial populations. 

 

Identified Cellular Pathways Regulating Trout Reproduction: Control of reproduction requires knowl-

edge of pathways regulating reproductive events.  Reproductive performance and growth are interdependent 

and therefore we investigated the effects of the growth factor IGF-I on reproductive function. Unlike in most 

fish species, we found IGF-I does not participate in inducing a process called follicle maturation in trout.  

Follicle maturation involves changes in the oocyte and cells surrounding the oocyte required for the fish to 

spawn fertilizable eggs.  Nevertheless, we found activity of signaling molecules normally activated by IGF-I 

is required for follicle maturation, suggesting sex steroids also activate these pathways in trout.  Furthermore, 

we found follicle maturation in the trout requires activity of an enzyme, tyrosine phosphatase, suggesting the 

regulation of follicle maturation in trout may be different from that thought to be involved in most fish spe-

cies.  These findings provide a better understanding of how reproduction is regulated in trout that may lead to 

improve husbandry practices that optimize reproductive performance and egg quality. 

 

Genetic Analysis of the Rainbow Trout Genome Reveals Need for Additional Genetic Markers: The 

use of molecular genetics technologies in selective breeding is expected to enhance capabilities for improv-

ing important aquaculture production traits.  To this end we have worked within international collaborations 

to develop genomic tools and technologies for rainbow trout while concurrently initiating and characterizing 

our broodstock population with respect to genetic and phenotypic variation relevant to aquaculture produc-

tion.  We completed genetic analysis of four chromosomes in 96 individuals from the NCCCWA rainbow 

trout broodstock population using 49 genetic markers. Our results indicate that many more molecular mark-

ers than currently exist are required to effectively implement the use of molecular genetics technologies in 

rainbow trout aquaculture breeding programs. Therefore, we must continue to develop robust markers system 

such as single nucleotide polymorphisms (SNPs) for use in identifying genes that affect important aquacul-

ture production traits. 

 

The Development of a Robust Genetic Markers System for Genetic Analyses in Rainbow Trout: Mo-

lecular genetic technologies and the use of marker assisted selection strategies have the potential of increas-

ing the rate of genetic gain over traditional selective breeding schemes.  The application and implementation 

of molecular technologies requires a large suite of polymorphic genetic markers to enhance capabilities for 

genetic analyses in rainbow trout. Single Nucleotide Polymorphisms (SNPs) are highly abundant markers 

which are evenly distributed throughout the trout chromosomes.  We employed a high throughput strategy to 

(Conôt from page 7) 

(Conôt on page 9) 
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discover SNPs in rainbow trout.  Over twenty thousand putative SNPs were identified and 384 were tested                 

resulting in a 48% validation rate.  Of those new markers, 167 were placed on the rainbow trout genetic map.  

Based on the validation results, we anticipate that at least 10,000 putative SNPs from the original data set 

will be useful for implementing molecular genetic technologies into rainbow trout selective breeding for im-

proved production efficiency and sustainability. 

 

Identification of Immune Response Genes in Rainbow Trout:  The U.S. salmonid aquaculture industry 

suffers severe economic loss to diseases.  Every year, viral and bacterial epidemics in farmed Atlantic 

salmon and rainbow trout have resulted in production losses accounting for millions of dollars of lost reve-

nue.  The development of genetic markers for immune response genes is important for improving natural dis-

ease resistance in aquaculture fish populations.  Toll-like receptors (TLRs) are a family of transmembrane 

proteins that recognize conserved pathogen structures to induce immune responses in human and in other 

vertebrates.  We completed the identification, annotation and genetic mapping of nine TLR genes in rainbow 

trout.  Detailed mapping and annotation of TLR genes in rainbow trout and the development of genetic mark-

ers for the different TLR genes provide useful tools for genetic improvement of disease resistance in rainbow 

trout and other salmonids. 

 

A Vitamin Premix for Extruded, Plant -based Feeds for Rainbow Trout:  New feed processing methods 

and new sources of vitamins have been developed since the last open-formula premix was released 20 years 

ago. A vitamin premix was developed, ARS 702, which is adjusted for losses during processing and is de-

signed for use in alternative feeds of today.  A 15-week feeding was conducted as the basis of the formula-

tion and is now being used for a variety of species by several commercial feed manufacturers.   

 

Macro-minerals Determined to be Lacking in Fish-meal Free Trout Feeds:  As dietary fish meal is re-

duced in the diet of carnivorous fish like rainbow trout, several nutrients become limiting.  Study results 

demonstrated that rainbow trout fed fishmeal free, plant-based diets, supplemented with potassium chloride, 

sodium chloride, and magnesium oxide, had improved feed efficiency and fish health.  These minerals had 

not been supplemented to trout diets in the past due to their abundance in fish meal.  Supplementation of 

these minerals is now done in all fish meal free trout feeds.  

 

Determined that Overall Genetic Variability Does Not Enhance Disease Resistance to Certain Viral 

and Bacterial Pathogens:  Diseases are a major economic cost for aquaculture operations and several dis-

crepancies exist in the literature regarding the effect that overall genetic diversity plays in combating patho-

gens.  Twenty-three families were evaluated for their resistance to the viral pathogen IHNV and the bacterial 

pathogen F. psychrofilum and then analyzed for overall diversity within and between families.  While it was 

determined that some genetic markers may be linked to resistance, overall genetic diversity did not correlate 

with improved disease resistance for either the viral or the bacterial pathogen.  This information is being used 

directly by a major trout production company in developing their broodstocks.  

 

Quantification of Available Amino Acids from Feedstuffs for Rainbow Trout: Formulation of diets to 

meet the nutritional need of the growing fish and flexibility in utilizing alternative ingredients requires that 

information in amino acid availability from alternatives be known.  An in vivo digestibility trial performed to 

determine the apparent amino acid availability from a wide assortment of 24 feed ingredients either com-

monly used in formulating trout feeds or with future potential.  The ability of rainbow trout to digest and ab-

sorb the essential amino acids was determined.  This information has been transferred to 4 commercial feed 

manufacturers and is being used to reduce feed costs while maintaining fish performance. 

(Conôt from page 8) 
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Letõs Get Cooking! 

Stuffed Mountain Trout Recipe  

http://www.tasteofhome.com/Recipes/Stuffed -Mountain -Trout  

 

4 servings  

Prep: 15 min  Bake: 25 minutes  

 

Ingredients  

¶ 2 trout (10 to 11 ounces each ) 

¶ 4 tablespoons plus 1 -1/2 teaspoons lemon juice, divided  

¶ 3 teaspoons dill weed, divided  

¶ 2 teaspoons lemon -pepper seasoning, divided  

¶ 1 small onion, chopped  

¶ 1 tablespoon butter  

¶ 1/2 cup minced fresh parsley  

¶ 2 cups soft bread crumbs  

 

Directions  

¶ Place trout in a 13 -in. x 9 -in. baking dish coated with cooking spray. Sprinkle 3 tablespoons lemon juice, 

1-1/2 teaspoons dill and 1 -1/2 teaspoons lemon -pepper in the fish cavities and over outside of fish; set 

aside.  

¶ In a nonstick skillet, sauté onion in butter until tender. Add the parsley and remaining dill and lemon -

pepper. Stir in bread crumbs; heat through. Sprinkle with remaining lemon juice; stir gently until mois-

tened. Stuff into fish cavities.  

¶ Bake, uncovered, at 400° for 25 -30 minutes or until fish flakes easily with a fork.   

 

Nutritional Analysis:  1 serving equals 280 calories, 11 g fat (4 g saturated fat), 91 mg cholesterol, 442 mg 

sodium, 15 g carbohydrate, 1 g fiber, 30 g protein. Diabetic Exchanges:  4 lean meat, 1 starch.  

Stuffed Mountain Trout published in Light & Tasty June/July 2005, p63  

Trout Trivia  
 

The oldest known painting of a fisherman us-

ing a rod is from Egypt and dated at about 

2000 B.C.  Claudius Aelian (170-235 AD), a 

Roman author and teacher, mentions trout  

fishing with artificial flies with hooks in 

Macedonia.  
Detail of Roman Mosaic with Fishing Scene 


