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President’s Message

This will be my first President’s Message as the
newly appointed President of the USTFA and [ want
to take this opportunity to thank the two individuals
whose BOD’s term expired at our February meetings
in Orlando, Florida. Both Leo Ray of Idaho and
Charlie Conklin of Pennsylvania will be missed and
we have all valued their expertise and contributions
they have and will continue to make to the USTFA.
The board wishes to welcome aboard Dan Vogler,
owner of Harrietta Hills Trout Farm in Michigan and

Ronnie Kilgo, Chambers Mill Trout Farm in Georgia.

A special thanks to Jeff Hinshaw who has been our
board chairman and our incoming chairman who has
done a masterful job as President, John Bechtel.

The USTFA’s industry forum was held on Feb.12,
from 1:30-5.00PM which was the last session of the
day. Surprisingly enough, we had a better turn out
than expected. Gary Fornshell, University of Idaho
Aquaculture Extension agent gave a very informative
presentation on the nutritional values of eating trout
and Jeff Hinshaw followed up with a presentation on
production choices and trout quality. The forum
ended with a three man panel including Charlie
Conklin of Pennsylvania, Ken Cline of Colorado and
Jerry Zinn of Idaho. Leo Ray was unable to attend
the meetings but I was able to fill in for him. The
panel discussed fish diseases and how they affect our
industry.

I would like to take the liberty and share some quotes
that were given in a speech by Allan Grant, President
of American Farm Bureau in Aquaculture Atlanta on
January 5. 1978. “Those who keep track of such
things report that in the next 25 years it is probable
that 7 billion people will occupy this planet which
today supports only 4 billion.” “How on earth can

we feed them all?” “Since our land resources are so
limited by the waters which cover three-fourths of it, an
obvious answer is to turn to the waters themselves-to
our rivers, our lakes both natural and man-made, to our
seas and our oceans.” Interesting enough that as of
Feb. 2008 the world’s population is believed to have
reached over 6.65 billion.

The world population is consuming more and more
aquaculture products and in the US, as reported in 2006
the per-capita consumption had increased to 16.5 Ibs.
According to the latest figures put out by the National
Agricultural Statistics Service (NASS) released on Feb.
26, 2008 trout value of sales increased by 9% from
2006 to a value of 87.5 million dollars in 2007. Those
who are involved in the trout industry are producing a
wholesome and healthy product that we need to
promote and perhaps we can contribute in meeting
these future demands. It will be a challenge because
we are all aware that we will face many issues that will
affect our industry in the coming years, rising feed
costs from higher ingredient costs, higher fuel costs,
disease issues, and yes a very competitive demand on
the labor force. These are just a few of the issues our
industry will have to deal with in the next few years. [
would encourage all of you to keep informed with what
is happening with the USDA/APHIS and its role in
aquaculture. Fortunately, we have excellent
representation with NAA and Dr. Randy MacMillan
who does an outstanding job in keeping us all abreast
with what is happening on the national level. I
encourage all to eat more trout and tell all your friends
to do likewise.
Until next time, may all of you continue to be
successful and have fun doing so.

May God bless,

Jerry Zinn



NATIONAL

Aquacultur

ASSOCIATION

Dr. Randy MacMillan
President, National Aquaculture Association

Aquaculture National Program Annual
Report for 2007

The mission of the Aquaculture National
Program is to conduct high quality,
relevant, basic and applied aquaculture
research, to improve the genetic
foundation of domesticated aquaculture
species, and to conduct technology
transfer in order to enhance the
productivity and efficiency of US
producers, and the quality of seafood and
other aquatic products. Jeff Silverstein,
Ph.D, National Program Leader (NPL),
Aquaculture, began managing the program
in October 2008.

Dr. Brian Small with the Catfish Genetics
Research Unit in Stoneville, MS was
honored as the recipient of the
“Distinguished Early Career Award in U.S.
Aquaculture” presented by the United
States Aquaculture Society, a chapter of
the World Aquaculture Society.

Veterinarian and experienced
epidemiologist, Dr. Julie Bebak joined the
Aquatic Animal Health Research Unit in
Auburn, AL. Her background and
experience brings new strengths to this
unit. Dr. William Hershberger, the director
of the National Center for Cool and Cold
Water Aquaculture, one of the larger
aquaculture research centers for ARS,
retired in September, 2007 after eight
busy and productive years. His
replacement is currently being sought.

The Aquaculture National Program
completed the fourth year of the five year
National program cycle in Fiscal Year (FY)
2007. The Aquaculture National Program
currently includes 27 core research
projects supported by 60 scientists located
at 15 research sites throughout the
country. The ARS research budget for the
Aquaculture Program FY 2007 was $ 32
million (NTL).

Construction began on the broodstock
facility for the National Center for Cool and
Cold Water Aquaculture. This facility is
expected to be completed in early 2008
and will hold the rainbow trout brood fish
for the Center’s selective breeding
program.

Fish health inspections have been
conducted on breeding populations of
Atlantic salmon at the Franklin, Maine
location and rainbow trout at the Leetown,
WYV location making them eligible for
certification status. All populations have
been free of reportable pathogens thus far.

Scientists in the Aquaculture National
Program were well recognized nationally
and internationally with over 40 invited
presentations. ARS Aquaculture scientists
were successful in applying for extramural
grants with 9 awards being made totaling
over $450,000.00.

Scientists within the National Aquaculture
Program were very active in their fields
during FY 2007, with more than 90 articles
in peer-reviewed scientific journals. Many
of the discoveries and findings were
published in the popular press to reach
customers and stakeholders, including 99
articles in trade journals and book
chapters. Technology transfer activities for
the National Aquaculture Program included
4 invention disclosures, 13 new
Cooperative Research and Development
Agreements (CRADA) and Material Transfer
Agreements (MTA).

The following section of the report
summarizes high impact research results
addressing objectives in the current
national program action plan.

Genes requlating egg development.
Improving egg quality, reflected by better
fertilization and hatching rates is important
for the trout industry. Research
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In the last issue, as you remember, [ wrote about
“change” and in general how to deal with it as we see
more and more of it. I tried to explain that it would
come faster and more furiously than ever before, and
that we, as trout farmers, need to be ready. Little did I
know that change would come this fast and has as
many far reaching consequences. I said in that article
that it was probably the most important one I had writ-
ten. Wrong. This one is.

What I am leading up to is two things that are about to
affect everyone in the country. These are: 1) The
possibility of the US dollar being replaced by the Euro
as the monetary standard for the world, and 2) The
Fed reduction of interest rates. We’ll discuss one at a
time.

Prior to August 1972, when Nixon took the US dollar
off the gold standard, the dollar had a basic value. 32
US dollars could be traded for one ounce of gold.
Fort Knox was the gold repository and the money,
“silver certificate,” was tied to precious metals. Then
in 1972, the gold standard was removed and money
was only as good as the US government. Our dollar
had no recourse value. The bottom line is that our
money is worth what it will buy. Its value is in its
purchasing power. In 1972, gasoline was 24.9 cents/
gallon. Today, it’s 3.149 dollars/gallon. If you do the
math, that’s 12.5 times from then to now. In other
words, we lost 1250% of our dollar’s purchasing
power in 30 plus years.

Now, this is what could happen and possibly why the
Fed is drastically cutting rates. I believe that they are
afraid that the dollar will continue to slide in relation
to the Euro and the kicker is that OPEC will demand
payment in Euros rather than US dollars. If that hap-
pens, then the EU becomes the controller of the
worldwide monetary system—a position that the US
has held for as long as I can remember. The EU could
set up money changers (The guys Jesus drove out of
the temple.) and probably a means of licensing the
same. Maybe they will have to swear allegiance and
have a mark to signify the same. Maybe “666™?

Whatever happens there, the consequences for the US
are frightening—perhaps a 25% increase overnight.
As the dollar devalues more, we may have two mone-
tary systems for daily exchange depending on what is
required. The bigger problem will be the fact that we
lost our ability to influence the world economy. We
would play second fiddle to the EU. This would be
very bad because you don’t want a stranger control-
ling your future. At that point, you are playing an-
other man’s game and you cannot win.
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So, what is the government doing about all this? I be-
lieve the Fed will lower the discount rate to “ 0%.” This
will make prime at 3%. The government only has two
choices. They can either increase the value of the dollar
or take us back to a precious metal standard. I believe
they either sold or collateralized the national debt with
the gold that was in Fort Knox, so their only choice is to
create value. To do that, they will lower interest reates
and create more over all equity in the country. Basi-
cally, the theory is a more robust economy equeals more
dollar value by increasing the equity, “net worth,” of the
country.

Now, can they get this done? Who knows. At least it
will try, and not put their head in the sand. The outcome
remains to be seen.

This brings us to #2 above, the lowering of interest rates.
Suppose the prime rate is 3% and the bank will loan
85% of your equity at a fixed rate on a long term loan.
This gives us as fish farm business owners an opportu-
nity not seen since the 1920’s. It’s the ability to borrow,
reinvest, and make a few percentage points on the
“float.” For example, say you borrow $1,000,000 at 3%
for 30 years. Now, you reinvest at 6% in long term
something (several available). You have made 3% and
never turned a hand using paid up equity in your busi-
ness or property. On $1,000,000 that is $30,000 profit
per year. On $5,000,000 that is $150,000/year. If you
got 10% interest (not unheard of), you are looking at
$70,000 and $250,000 respectively. Now, if you think
that is good, it gets better.

Remember, change #1 above. If the US dollar loses its
monetary standard status, then we will be repaying this
3% loan with devalued dollars, possibly 10 to 20 cents
on the dollar. No matter what, inflation will, over the
loan time, devalue the dollar. So the choice becomes get
a loan, invest in the business for more production, etc.
and pay back with devalued dollars or get a loan and
make money on the interest difference (“float”).

I have never advocated borrowing money without a spe-
cific intent. Now, I must reevaluate because this oppor-
tunity is too good to pass up.

I know I am scaring a lot of you folks reading this.
Most will say this is too risky. However, being a fish
farmer is about as risky as it gets. This is just another
form of cash flow within the same business. Look at it
as raising another species of fish or doing value added.

This letter is not about telling everyone to go and get a
loan. It is about advising everyone of potential change
that could put money in your pocket if you understand



and so desire. It is about recognizing a potential and
acting before the opportunity is gone. It is about being
proactive rather than reactive and being first in line
rather than following the herd.

One last thought. I believe the sub-prime mess (2 tril-
lion lost plus 1.5 million homes in foreclosure in Janu-
ary) is just the tip of the iceberg. The next and three
times bigger catastrophe is credit card debt. Forecasts
are for that to materialize by fall or winter of this year.
Also remember, it isn’t US banks that stand to lose.
All this money going down the drain is from Japan,
China and the Arab world. How long do you think
they will stand for that before they start dumping their
holdings?

As I have promised before, next time I will try to get to
Profit #5. But, who knows what the winds of change
will blow in?

God Bless,
John Bechtel

Farmed fish fed cheap food may
be less nutritious for humans

When the diets of farmed fish are al-
tered, the food we ingest also

changes. For his doctorate, Sverre
Ludvig Seierstad investigated the bio-
logical consequences of exchanging the
fish oils commonly used in fish feed
with vegetable oils.

What consequences might this have on both
fish and human health? The research pro-
ject “Fjord til bord (Fjord to table)” has
been a collaboration between the Norwe-
gian School of Veterinary Science, the Na-
tional institute for Nutrition and Seafood
Research (NIFES), Nutreco ARC and Ulleval
University Hospital.

The main ingredients of fish feed have tra-
ditionally been of marine origin. For several
reasons, including increased demand for
and production of farmed fish, and climatic
considerations, feed ingredients of marine
origin are becoming both scarce and expen-
sive. The fish farming industry therefore
wishes to utilise alternative lipid (fat)
sources in feed used for salmon farming.
Vegetable oils have been shown to stimu-
late the appetite and feed intake of fish,
and to increase growth rate and carcase
quality. This doctorate investigated some
consequences of the use of these alterna-
tive fish oils in the feed on the health of

both fish and humans. Marine oils are rich in
long-chain omega-3 fatty acids (EPA and
DHA), which have been shown to have bene-
ficial effects on heart and circulatory system
disease in man. Seierstad’s research focus-
sed on the behaviour of marker substances
for heart and blood vessel parameters, and
for inflammation, in both salmon and hu-
mans.

The feeding trials with farmed salmon were
carried out at Gildeskal and in Stavanger.
Wild salmon, caught in Namsen (Lillegen,
Namsos), were used as a reference group.
During his studies, Sverre Seierstad investi-
gated the development of thickenings in the
wall of the cardiac arteries of Atlantic salmon
at different stages of the fish’s life cycle and
showed that the composition of fats in the
feed had no effect on the development of
constrictions in the cardiac arteries of
farmed salmon.

In collaboration with Ulleval Hospital, heart
patients with atherosclerosis (disease of the
cardiac arteries) were placed on three differ-
ent diets, using salmon meat containing
varying amounts of fish oil and vegetable oil.
It was shown that the fat composition of the
salmon meat affected the fatty acid profile of
the patients’ blood and that the advanta-
geous marine omega-3 fatty acids increased
markedly in those patients that ate fish fed
on feed containing pure fish oils. It was also
shown that in these patients the levels of
marker substances for heart and vessel dis-
ease were much better than in patients eat-
ing fish fed pure rapeseed oil.

Sverre Ludvig Seierstad defended his Dr.
Med. Vet. thesis with the title "The effect on
fish and human health of replacing marine
oils by vegetable oils in feeds of Atlantic
salmon”, at the Norwegian School of Veteri-
nary Science on February 15, 2008.

Adapted from materials provided by Norwe-
gian School of Veterinary Science.

Need to cite this story in your essay, paper,
or report? Use one of the following formats:

Norwegian School of Veterinary Science
(2008, February 26). Farmed Fish Fed Cheap
Food May Be Less Nutritious For Humans.

ScienceDaily. Retrieved February 27, 2008,
from http://www.sciencedaily.com- /
releases/2008/02/080226164105.htm
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Membership Challenge

Do you know someone who should be a member of USTFA but is not? Take the
challenge and ask them to become a bona fide member!

Membership Categories:

PATRON (voting)

This membership is offered to all domestic persons or firms engaged in or associated with the trout industry, in-
cluding major suppliers of products or services. Patron members may serve as Officers and on the Board of Direc-
tors.

ACTIVE (voting)

This membership is offered to all domestic persons or firms engaged in or associated with the trout industry. Ac-
tive members may serve as Officers and as members of the Board of Directors. Dues are dependent upon annual
sales or production.

ASSOCIATE
This membership is offered to all domestic persons or firms interested in trout culture but not actively engaged in
trout farming.

LIBRARY
This membership is offered to all libraries, foreign or domestic, public or university.

FOREIGN
This membership is offered to all foreign persons or firms engaged in or associated with the trout industry. (Please
make payable in U.S. currency, through a U.S. bank)

STUDENT
This membership is offered to all individuals, foreign or U.S. citizens enrolled in an accredited college or univer-
sity.

SUPPLIER (voting)
This membership is offered to all suppliers to the industry.

MEMBERSHIP APPLICATION

NAME

COMPANY

ADDRESS

CITY STATE ZIP
TELEPHONE # FAX #

EMAIL

Please provide the following (check all that apply):

Producer Processor Supplier Recreational
PATRON ACTIVE
___ Platinum - $1,500 and over ___upto 50,000 Ibs - $50.00
__ Gold - $1,000 ___up to 100,000 Ibs - $100.00
__ Silver - $500 ___up to 200,000 Ibs - $200.00

___up to 500,000 Ibs - $300.00
___over 500,000 Ibs - $400.00

ASSOCIATE LIBRARY SUPPLIER
_$50.00 _$50.00 ~$250.00
FOREIGN STUDENT

__$50.00 __$30.00



conducted at the National Center for Cool and Cold Water Aquaculture examined the
localization and time course of gene expression of a suite of genes thought to regulate
oocyte development in the stages just prior to spawning. This work has shown differences
in the location of expression of several key genes, some growth factors are expressed in
the follicle cells surrounding the oocytes whereas other key growth factors are
predominantly expressed in the oocyte. Additionally, this work has revealed the time
course of events leading up to spawning. These data suggest that these peptide dynamics
may be critical to the process of oocyte development and therefore may be important for
egg quality. (National Program 106 and Performance Measure III.C.1)

Scientific Publication:

Weber, G.M., Moore, A.B., Sullivan, C.V. 2007. In Vitro Actions of Insulin like Growth
Factor-I on Ovarian Follicle Maturation in White Perch (Morone americana). General and
Comparative Endocrinology 151, 180-187.

Identification of new rainbow trout immune genes. Infectious disease is a significant factor
hindering aquaculture and a better understanding the fish immune system is required to
improve health and disease resistance. Studies at the National Center for Cool and Cold
Water Aquaculture identified a family of forty-four new tumor necrosis factor (an important
group of immune system genes) gene sequences from rainbow trout and other fish
species. Comparison of the protein sequences and chromosomal locations allowed us to
identify which genes were related to those found in mammals and which were unique to
fish. We developed methods for measuring gene expression in rainbow trout tissues.
These studies have led to a better understanding of how the fish immune system functions
and how it differs from that of mammals. The newly developed gene detection methods
will advance studies on gene expression and functional analyses in fish. (National Program
106 and Performance Measure I1.C.1).

Scientific Publication:

Glenney, G.W., Wiens, G.D. 2007. Early Diversification of the Tumor Necrosis Superfamily
in Teleosts: Genomic Characterization and Expression Analysis. Journal of Immunology,
178:7955-7973.

Disinfection in recirculating fish culture systems. Pathogens and other microbial
populations can accumulate and compromise fish health in fish culture systems that
recirculate water. Scientists at The Conservation Fund’s Freshwater Institute
(Shepherdstown, WV) determined the process requirements necessary to achieve full-flow
disinfection of recycled water using ozonation followed immediately by ultraviolet
irradiation. The entire recirculating flow could be effectively disinfected when the ozone
dose was controlled in a feed-back loop using probes that measured either dissolved ozone
concentration or oxidation reduction potential. Thus, combining ozone with ultraviolet
irradiation in a recirculating system can prevent the accumulation of most fish pathogens
and significantly reduce the risk of spreading fish disease. These findings will be used to
produce more biosecure aquatic production systems that sustain healthier and more
growth promoting environments. (National Program 106 and Performance Measure
VI.B.1).

Scientific Publication:

Sharrer, M.J., Summerfelt, S.T. 2007. Ozonation followed by ultraviolet irradiation provides
effective bacteria inactivation in a freshwater recirculating system. Aquacultural
Engineering 37, 180-191.

Weaning rock sole onto artificial feeds with chemical cues. Getting larval fish to switch to
artificial feeds from the live feeds they begin feeding on, is difficult. Scientists at the NOAA
Fisheries in Manchester, Washington in collaboration with scientists at the University of
Idaho Hagerman Fish Culture Experiment Station, the University of Alaska’s Fishery
Industrial Technology Center in Kodiak, Alaska and the Subarctic Agricultural Research Unit




in Fairbanks evaluated different Alaska fish processing byproducts for their ability to
stimulate the weaning of rock sole (Lepidopsetta spp.) larvae onto prepared feeds. L-
alanine, Artemia culture water and red salmon stickwater (the soluble protein fraction
resulting from protein meal processing) were chosen as the chemical cues, and inert metal
oxides were incorporated at known proportions into the feeds to measure their
consumption. When red salmon stickwater was added to the culture medium before
weaning, the fish were more likely to take up the microparticulate food on the first and
second days post-weaning than fish that were not given the chemical cue. These results
indicate the potential for using stickwater or compounds derived from stickwater in fish
larvae production. Use of this material may enhance the larval survival of marine fish
larvae. (National Program 106 and Performance Measure VII.F.1).

Scientific Publication:

Sathivel, S., Bechtel, P.J., Prinyawiwatkul, W. 2006. Physicochemical and Rheological
Properties of Salmon Protein Powders. International Journal of Food Engineering. Vol. 2 :
Iss. 2, Article 3. Available at: http://www.bepress.com/ijfe/vol2/iss2/art3

Need for taurine in plant protein diets for rainbow trout. The use of plant proteins in
aquafeeds is growing. Although rainbow trout have some capacity for taurine biosynthesis
from sulfur amino acid precursors, taurine has been identified as a potential limiting
nutrient in plant-based diets for rainbow trout. Methionine is a precursor sulfur amino acid
that can be supplemented to animal feeds more cost effectively than taurine. Research
conducted at the Hagerman Fish culture Experiment Station by ARS scientists in
collaboration with the University of Idaho tested the efficacy of supplementing methionine
and taurine separately and in combination on production performance of rainbow trout.
Using metabolite profiling technologies this experiment determined that bioconversion of
methionine to taurine was limiting and supplementing taurine was necessary. The impact
of this research is to verify the need for taurine supplementation in plant-based diets for
rainbow trout and continue to refine plant-based aquafeeds to reduce dependence on fish
meals. (National Program 106 and Performance Measure IV.D.1).

Scientific Publication:
Gaylord, T.G., Teague, A.M., Barrows, F.T. 2006. Taurine supplementation of all-plant
protein diets for rainbow trout oncorhynchus mykiss.. Journal of the World Aquaculture
Society. 37:509-517.

Gaylord, T.G., Barrows, F., Teague, A.M., Johansen, K.A., Overturf, K.E., Shepherd, B.S.
2007. Supplementation of taurine and methionine to all-plant protein diets for rainbow
trout (Omcorhynchus mykiss). Aquaculture 269:514- 525.

Improved treatment for Asian tapeworm in baitfish. Commercially raised fish infected with
Asian tapeworms have limited potential for sale and therefore can be a detriment to the
producer. The efficacy of bath treatments of praziquantel against these tapeworms was
evaluated by scientists at the HKD Stuttgart National Aquaculture Research Center in
heavily infected grass carp, and a 24-h bath treatment of 0.75 mg/L eliminated all
tapeworms from the fish. The impact will be an economic benefit by allowing producers to
ship their fish to states that require tapeworm-free fish. (National Program 106 and
Performance Measure I1.B.3).

Scientific Publication:

Mitchell, A.J., Hobbs, M.S. 2007. The acute toxicity of praziquantel to grass carp and
golden shiners. North American Journal of Aquaculture. 69:203-206.

Performance of low-salinity recirculating aquaculture system. Low-salinity recirculating
systems can eliminate the need for marine aquaculture to be located near limited and
expensive coastal land thereby expanding opportunities for marine aquaculture; however,
little information exists regarding efficient operation of low-salinity recirculating systems.



http://www.bepress.com/ijfe/vol2/iss2/art3

Juvenile Florida pompano were raised to market-size in a low salinity production-scale
recirculating system by scientists at the ARS Sustainable Marine Aquaculture Project in Fort
Pierce, FL. Pompano were reared for 300 days from 30 g to 620 g, and the efficiency of
ammonia removal, feed and waste particle removal, and oxygen, water, and energy use
were monitored on the system components as increasing amount of feed inputs were used
to maximize fish growth. The accomplishment provides culturists and engineers baseline
performance and design criteria over a complete growout cycle for the construction of
production-scale recirculating systems to produce market-size marine fish in low salinity.
(National Program 106 and Performance Measure V.F.1).

Scientific Publication:

Weirich, C.R., Riche, M.A. 2006. Tolerance of juvenile black sea bass centropristis striata to
acute ammonia and nitrite exposure at various salinities. Fisheries Sciences. 72(5):915-
921.

Riche, M.A. 2006. Analysis of refractometry for determining total plasma

protein in hybrid striped bass(Morone chrysops x M. saxatilis) at various

salinities. Aquaculture. 264:279-284.

Estimation of phenotypic and genetic (co)variances for economically important traits in
catfish. Estimation of phenotypic and genetic (co)variances for economically important
traits are required for development of a breeding program to produce superior catfish
germplasm for release to catfish producers. Data were collected for growth, resistance to
enteric septicemia of catfish (ESC, the most devastating disease for catfish production),
and processing yield and resulted in heritability estimates of approximately 0.35, 0.10 and
0.25, respectively. The best performing animals from families of the third generation of
selection of a channel catfish line were selected as future broodstock based on an index for
these traits. Selected broodstock were mated to produce another generation of families
which are currently being evaluated for growth, resistance to ESC, and processing yield.
This information is being used in a continued selection program to develop superior
germplasm for release which will benefit producers, processors, and consumers. (National
Program 106 and Performance Measure 1.B.3).

Scientific Publication:

Bosworth, B.G., Wolters, W.R., Silverstein, J., Li, M.H., Robinson, E.H. 2006. Family,
strain, gender, and dietary protein effects on production and processing traits of norris and
NWAC103 strains of channel catfish, Ictalurus punctatus. North American Journal of
Aquaculture 69:106-115.

Peterson, B.C., Small, B.C. 2007. Effects of GH on Immune and Endocrine Responses of
Channel Catfish Challenged with Edwardsiella ictaluri. Comparative Biochemistry and
Physiology A 146:47-53.

Reproductive efficiency among catfish strains. The spawning rate of catfish throughout
the industry is low (~30%) and requires the stocking of an excess of broodfish to insure
adequate numbers of juveniles are produced. Although breeding programs to improve
channel catfish traits for commercial aquaculture exist, there is a lack of data on
reproductive parameters related to spawning. In order to evaluate potential strain
differences for reproductive traits, four selectively bred commercial strains of channel
catfish were evaluated in a 12-month study, during which critical reproductive indices were
measured, including various sex steroids, proteins, and enzymes. These data are being
used to assess what controls reproductive success in channel catfish in order to develop
tools to rapidly identify strains or individuals with greater reproductive potential. (National
Program 106 and Performance Measure III.A.1).

Scientific Publication:

Barrero, M., Small, B.C., D'Abramo, L., Hanson, L., Kelly, A. 2007. Comparison of
Estradiol, Testosterone, Vitellogenin and Cathepsin Profiles Among Twoyear- old Channel
Catfish (Ictalurus punctatus) Females from Four Selectively Bred Strains. Aquaculture
264:390-397.



Assess antibody and cellular immune responses against major fish pathogens. Disease is
the major cause of fish loss. Knowledge of antibody and cellular immune responses is
essential for the development of vaccines against major fish pathogens. The protective role
of antibodies found in serum and mucus against the pathogens Streptococcus iniae, S.
agalactiae and Ichthyophthirius multifillis was assessed. Antibodies from the blood of
tilapia immunized against S. iniae and S. agalactiae protected naive tilapia from infection
with S. iniae and S. agalactiae, respectively. Mucus antibody from the skin of channel
catfish immune to Ichthyophthirius prevented Ich infections. Research demonstrated that
extracellular products of the streptococcal vaccines are important pro-inflammatory
molecules that initiate the cellular immune response to streptococcal infections and
vaccination. (National Program 106 and Performance Measure II.C.1).

Scientific Publication:

Klesius, P.H., Evans, ].]., Shoemaker, C.A. 2007. The macrophage chemotactic activity of
Streptococcus agalactiae and Streptococcus iniae extracellular products (ECP). Fish and
Shellfish Immunology. 22(5)443-450.

Pasnik, D.J., Evans, 1.]., Klesius, P.H. 2006. Passive immunization of nile tilapia
(oreochromis niloticus) provides significant protection against streptococcus agalactiae.
Fish and Shellfish Immunology. Vol 21 Issue 4 pages 365-371.

Alternative protein sources and agricultural byproducts. As a result of the recent
expansion and increase in ethanol production for fuels due to the shortage and rising cost
of petroleum-based fuel, the distiller’s dried grains with solubles (DDGS) production in the
U.S. has been estimated to greatly increase in the years to come. Thus, new uses for
DDGS are needed. A feeding study indicated that, with lysine supplementation, at least
40% DDGS can be included in catfish feeds as replacement of a combination of Soybean
Meal (SBM) and corn meal on an equal protein basis without affecting their growth
performance. Incorporating 20 to 40% DDGS with lysine also improved some immune
parameters and the resistance of catfish to E. ictaluri. For tilapia, 30% DDGS can be used
as a substitute for soybean and corn meal without requiring the addition of lysine. With
lysine supplementation, DDGS can be included at 60% level as a total replacement of
soybean meal without affecting fish growth and feed efficiency for tilapia. Dietary levels of
DDGS, however, had no effect on immune response and resistance of tilapia to S. iniae.
(National Program 106 and Performance Measure IV.C.2).

Scientific Publication:

Lim, C.E., Garcia, 1.C., Aksoy, M., Klesius, P.H., Shoemaker, C.A., Evans, J.]. 2007.
Growth Responses and Resistance to Streptococccus iniae of Nile Tilapia, Oreochromis
niloticus Fed Diets Containing Distiller's Dried Grains with Solubles. Journal of the World
Aquaculture Society. Vol. 38, No. 2. p. 231-237.

The influence of multiple pathogens on fish was examined. The major cause of loss of
production in aquaculture is disease, and simultaneous infection by multiple pathogens,
concurrent infections (i.e. parasite and bacteria), are common in cultured fish.
Gyrodactylus spp. (monogenetic trematodes) are common fish parasites that cause
mechanical injuries on fish skin, and gills and lead to fish mortality under crowded
conditions. Streptococcus iniae is a severe bacterial pathogen and causes heavy economic
losses in aquaculture. No information was available on the association of Gyrodactylus and
Streptococcus in tilapia. To better understand the invasion mechanism and control of the
parasite, methods for culturing and maintaining Gyrodactylus under laboratory conditions
and methods for harvesting the parasite were developed. Techniques were perfected to
allow for survival of the parasite for about 3-4 day in the laboratory. Previous results
suggested survival for only 24 h without a fish host. This technique was used to
demonstrate that parasitism in tilapia with Gyrodactylus increased infection and mortality
following exposure to S. iniae. The mechanical injury from the parasite apparently provided
a portal of entry for the bacterium. Study results also suggest that the parasite harbored




viable bacteria and may be a vector for transmission. This model will enable research and
improve outcomes when facing concurrent infections. (National Program 106 and
Performance Measure I1.D.3).

Scientific Publication:

Xu, D., Shoemaker, C.A., Klesius, P.H. 2007. Evaluation of the link between gyrodactylosis
and streptococcosis of Nile tilapia, Oreochromis niloticus (L.). Journal of Fish Diseases. 30:
233-238.

Evans, J.]., Klesius, P.H., Pasnik, D.]., Shoemaker, C.A. 2007. Influence of natural
trichodina sp. parasitism on experimental streptococcus iniae or streptococcus agalactiae
infection and survival of young channel catfish ictalurus punctatus (rafinesque).
Aquaculture Research. Volume 38, Issue 6:664-667.

FDA Posts New Policy and Procedures
on Drug-Pesticide Issues

FDA Center for Veterinary Medicine has posted new supplemental program policy and
procedures on drug-pesticide issues. The supplemental policy can be reviewed at:
http://www.fda.gov/cvm/Policy Procedures/4230.pdf

USDA Grant Programs

The following USDA grants programs may be of interest to some folks in the aquaculture
community. The USDA Rural Business-Cooperative Service is accepting applications for
grants to help independent agricultural producers market value-added agricultural products
and farm-based renewable energy products

This grant program is intended to assist eligible independent producers of agricultural
commodities, agricultural producer groups, farmer and rancher cooperatives, and majority-
controlled producer-based business ventures develop strategies to create marketing
opportunities and to help develop business plans for viable marketing opportunities.
Eligible agricultural producer groups, farmer and rancher cooperatives, and majority
controlled producer-based business ventures must limit their proposals to emerging
markets. These grants will facilitate greater participation in emerging markets and new
markets for value-added products.

Awards may be made for planning activities or for working capital expenses, but not for
both. The maximum grant amount for a planning grant is $100,000 and the maximum
grant amount for a working capital grant is $300,000. For more information about the
Value-Added Producer Grants Program go to: http://www.rurdev.usda.gov/rbs/coops/
vadg.htm Applicants are encouraged to contact USDA Rural Development State Office
which can be found at http://www.rurdev.usda.gov/recd map.html for more details and
information.

Inspection Fee Increases, New Requirements
Proposed for Wildlife Trade

The U.S. Fish and Wildlife Service will propose on Monday, February 25, to gradually
increase inspection fees and update license and fee requirements for importing and
exporting wildlife, in order to recover more of the costs of inspecting shipments from those
who use these services. The Service is also proposing to add new fees for certain types of
shipments and eliminate some exemptions from import/export license and inspection fee
requirements.

"These changes will ensure that those who benefit from wildlife trade pay a fair share of
the costs of regulating that trade," said Service Director H. Dale Hall. "The proposed fee
system will help us maintain vital inspection services and treat importers and exporters
more equitably." Most imports and exports of wildlife and wildlife products must be
declared and cleared by Service wildlife inspectors. Individuals or companies engaged in
commercial wildlife trade must be licensed by the Service and pay inspection fees for their
shipments.


http://www.fda.gov/cvm/Policy_Procedures/4230.pdf
http://www.rurdev.usda.gov/rbs/coops/vadg.htm
http://www.rurdev.usda.gov/rbs/coops/vadg.htm
http://www.rurdev.usda.gov/recd_map.html

Under the fee schedule outlined by the Service, these commercial importers and exporters
will see fees rise gradually over the next five years, but they will be able to plan ahead for
increased costs through 2012. The flat rate "base" inspection fee for a commercial
shipment inspected at a designated port (including ports that function as "designated" for
particular types of shipments) during normal business hours will increase from $55 to $85
in 2008. This fee will rise incrementally each year thereafter until it reaches $93 in 2012.
The 2008 base inspection fee for all shipments imported or exported at other ports will be
$133. This fee will also increase by small amounts each year, rising to $145 in 2012. All
importers and exporters using ports where Service inspectors are not stationed will also
pay travel, transportation, and per diem costs associated with inspection of their
shipments. The proposed fee structure also provides for overtime fees when shipments
are inspected outside of normal business hours. As in the past, the Service will collect
overtime fees at all ports from both commercial and non-commercial importers and
exporters.

The Service is also proposing to charge special "premium" fees for shipments consisting of
live wildlife or protected species. Businesses dealing in such wildlife will pay the new
premium fees in addition to the appropriate base inspection fee. Premium fees, however,
will also apply to some non-commercial imports and exports involving live specimens or
protected species. Importers and exporters will pay premium fees for shipments moving
by air, ocean, rail or truck cargo at a designated port and for any import or export of live
or protected wildlife at other ports. "Right now, only businesses pay most of the inspection
fees. But many of the more complex and time-consuming inspections our officers conduct
involve live wildlife or protected species imported and exported for non-commercial
purposes. We're no longer going to rely on businesses to subsidize these inspections," said
Service Law Enforcement Chief Benito Perez.

During the first year under the new fee schedule, the Service will collect a $19 premium
fee for imports or exports of live wildlife. A separate $19 premium fee will be charged for
imports or exports of species protected under Federal law. Such wildlife includes federally
listed endangered or threatened species, migratory birds, marine mammals, injurious
species, and wildlife protected under the Convention on International Trade in Endangered
Species.

If a shipment contains both live wildlife and species protected under Federal law, the
importer or exporter will pay two premium fees. Premium fees will increase each year
over the five years covered by the proposed fee schedule, rising from $19 in 2008 to $93
in 2012.

The Service is also proposing to remove some exemptions waiving license and/or fee
requirements for specific businesses. Under the new rules, circuses and animal shows and
those dealing in furs from certain captive-bred species would be required to obtain a
Service import/export license and pay inspection fees. Exports of captive-bred bison, emu,
and ostrich meat and aquacultured sturgeon food items would no longer be exempt from
inspection fees.

Details of the Service's proposal will publish in Monday's Federal Register; a link to the
proposed will be available at http://www.fws.gov/le/.
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