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I. INTRODUCTION

This Third Annual Progress Report of the
Southern Regional Aquaculture Center (SRAC)
includes progress and/or termination reports
for projects supported by SRAC during the
period October 1, 1989 to September 30, 1990.

Since the inception of SRAC in October,
1987, nine projects have been initiated and
funded. The first three of these projects were
completed during 1990 and termination re-
ports are included in Section IV of this report.

Projects supported by SRAC during this
reporting period were:

"Analysis of Regional and National Markets
for Aquacultural Products Produced for
Food in the Southern Region" (two-year
project funded at $350,000 for duration--
terminated June 30, 1990)

"Preparation of Southern Regional Aquacul-
ture Publications” (two-year project funded
at $150,000 for duration--terminated
September 30, 1990)

*Performance of Aeration Systems for Chan-
nel Catfish, Crawfish, and Rainbow Trout
Production” (two-year project funded at
$125,000 for duration--terminated Octo-
ber 31, 1990)

"Immunization of Channel Catfish" (two-
year project funded at $50,000/ year)

"Enhancement of the Immune Response to
Edwardsiella ictaluri in Channel Catfish"
{two-year project funded at $46,736 for
year one and $53,264 for year two)

"Effect of Nutrition on Body Composition and
Subsequent Storage Quality of Farm-Raised
Channel Catfish" (three-year project funded
at $275,000/year)

"Harvesting, Loading and Grading Systems
for Cultured Freshwater Finfishes and
Crustaceans” (three-year project funded
at $125,000/year)

"Develop a Statistical Data Collection System
for Farm-raised Catfish and Other Aqua-
culture Productsin the Southern Region®
(one-year project funded at $50,000)

"Preparation of Extension Publications on
Avian Predator Control in Aquaculture
Facilities® (16-month project funded at
$15,000)

On December 11, 1990, the Board of
Directors approved funding of two new proj-
ect areas developed by the Work Group
method. The process used to select and develop
these projects, together with a copy of the
final projects as approved by the Board, will
be included in the SRAC Fourth Annual Plan
of Work to be submitted to USDA/CSRS in
February, 1991. Second and/or third year
funding of these projects will be contingent
on satisfactory progress and accomplishments
of the work proposed and Congressional
appropriations provided to SRAC. Titles of
these projects are:

"Educational Materials for Aquaculturists and
Consumers" (three-year project funded at
$39,642 for year one)

“Characterization of Finfish and Shellfish
Aquacultural Effluents” (three-year proj-
ect funded at $145,000 for year one)

Problem Statements for the priority areas
of "Food Safety and Sanitation for Aquacultural
Products -- Microbial” and "Aquaculture Food
Safety -- Residues” were also approved by the
Board for development of project proposals
via the Work Group method.
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II. ORGANIZATIONAL STRUCTURE

Title XIV of the Agriculture and Food Act
of 1980 and the Food Security Act of 1985
authorized establishment of aquacultural
research, development, and demonstration
centers in the United States (Subtitle L,
Sec. 1475[d]) in association with colleges and
universities, State Departments of Agricul-
ture, federal facilities, and non-profit private
research institutions.

The Regional Agquaculture Centers
encourage cooperative and collaborative
research and extension educational programs
in aquaculture having regional or national
application. Center programs complement
and strengthen existing research and exten-
sion educational programs provided by the
Department of Agriculture and other public
institutions.

Objectives of the Centers are to promote
aquaculture research, development, and
demonstration for the enhancement of viable
and profitable commercial aquacuiture
production in the United States for the benefit
of producers, consumers, and the American
economy; and to utilize the Re gional Centers
in a national program of cooperative and
collaborative research, extension, and
developmental activities among public and
private institutions having demonstrated
capabilities in support of commercial aqua-
culture in the United States.

The thirteen states and two territories
represented by the Southern Regional
Aquaculture Center (SRAC) are Alabama,
Arkansas, Florida, Georgia, Kentucky,
Louisiana, Mississippi, North Carolina, Okla-
homa, Puerto Rico, South Carolina, Tennessee,
Texas, U.S. Virgin Islands, and Virginia.

Components of the Southern Regional
Aquaculture Center include an Administra-
tive Center, a Board of Directors, an Industry
Advisory Council, and a Technical Commit-
tee.

A. ADMINISTRATIVE CENTER

The Administrative Center is located at
the Delta Research and Extenstion Center,
Stoneville, Mississippi. Mississippi State
University serves as the Host Institution. All
necessary support services for the Board of
Directors, Industry Advisory Coundil, Technical
Committee, Steering Committees and project
Work Groups are provided by the
Administrative Center. Executive leadership
for the Center is provided by the Center
Director. Interest in aquaculture in general,
and the SRAC program in particular, continues
to expand as is evidenced by the number of
verbal and written inquiries received by the
Administrative Center. The Center responds
to all requests for information and/or

_ publications, and when necessary refers

inquiries to appropriate persons for response.
Additional SRAC Administrative Center
responsibilities are detailed under Section III
of this report.

B. BOARD OF DIRECTORS

The Board of Directors is the policy-making
body for SRAC. Membership of the Board of
Directors for the Southern Region provides
an appropriate balance among representa-
tives from State Agricultural Experiment
Stations, Cooperative Extension Services, 1890
Institutions, and the Council of Administrative
Heads of Agriculture.
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The structure of the Board is a8 follows:

Three members of the 1862 Southern
Extension Service Directors
Association

Three members of the 1862 Southern
Experiment Station Directors
Association

One member of the 1890 Association of
Research Administrators

One member of the 1890 Association of
Extension Administrators

One CAHA administrator from the host
institution

Members of the Board are:

Dr. Harold R. Benson, Kentucky State
University

Dr. William H. Brown, Louisiana State
University

Dr. Gale Buchanan, University of Georgia

Dr. R. Rodney Foil, Mississippi State
University (Chairman)

Dr. B. G. Hicks, Tennessee Cooperative
Extension Service

Dr. Hiram Palmertree, Mississippi
Cooperative Extension Service

Dr. David H. Teem, Auburn University

Dr. J. T. Woeste, Florida Cooperative
Extension Service

Ex-officio Board members are:

Mr. Lester Myers, Chairman, Industry
Advisory Council

Dr. James T. Davis, Co-chairman,
Technical Committee

Dr. J. Larry Wilson, Co-chairman,
Technical Committee

Dr. Charles G. Shepherd, Director, SRAC

The Board is responsible for (1) overall
administration and management of the

regional center program; (2) establishment of
overall regional aquaculture research and
extension goals to allocate fiscal resources to
ensure that the center develops strong
programsinboth research and extension; (3)
establishment of priorities for regional
aquaculture research and extension education
activities based on inputs from the Technical
Committee and Industry Advisory Council
and guidance from the National Aquaculture
Development Plan; (4) review and approval of
annual plans of work and accomplishment
reports; and (5) final selection of proposals
for funding by SRAC.

C. INDUSTRY ADVISORY COUNCIL

The Industry Advisory Council (1IAQ),
which meets at least annually, is composed of
representatives of state and regional aquac-
ulture associations, federal, state and territo-
rial agencies, aquaculture producers, agua-
culture marketing and processing firms, fi-
nancial institutions, and other interests or

organizations as deemed appropriate by the
Board.

" The IAC provides an open forum wherein
maximum input from private and public sectors
can be gained and incorporated into annual
and ongoing plans for SRAC. The chairmanis
elected by the Council and serves for two
years.

Members of the JAC are:

Mr. R. F. Odom, Commissioner of Agri-
culture, Southern Region, Louisiana

Mr. David Pearce, Producer, Alabama

M. J. Neal Anderson, Producer, Arkansas

Mr. Harold Benoit, Producer, Louisiana

Dr. Kenneth Semmens, Producer, Georgia

Mr. Thomas R. Rhodes, Processing/
Marketing, Alabama
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Mr. Huey P. Townsend, Financial
Institution, Mississippi

Mr. Timothy K. Hennessy, Producer,
Florida

Mr. Roy S. O’Connor, Producer, Texas

Mr. Lester Myers, Feed Mill/Service,
Mississippi (Chairman)

IAC members serve three-year appoint-
ments having staggered terms with options
for reappointment.

The IAC (1) recommends to the Board
research and extension needs and priorities
from an industry perspective; (2) reviews
annual plans of work and accomplishment
reports developed for the Southern Region;
and (3) recommends to the Board, jointly
with the Technical Committee, actions
regarding new and continuing proposals,
proposal modifications and terminations.

D. TECHNICAL COMMITTEE

The Technical Committee (TC) is com-
posed of representatives from participating
research institutions and State Extension
Services, other state or territorial public agen-
cies as appropriate, and non-profit private
institutions. Membership of the TC for the
Southern Region includes 12 research scien-
tistsand 12 extension scientists representing
essentially all states within the region. The
TC meets as needed, but at least annually,
and haga co-chairman for research and for
extension. Co-chairmen serve for two years
and are elected by the Committee members.

Members of the TC are:
Research:

Dr. C. E. Boyd, Alabama
Dr. Gary Burtle, Georgia

Dr. Ruth Francis-Floyd, Florida

Dr. Ronald Hodson, North Carolina

Dr. J. O. Hearnsberger, Mississippi

Dr. J. E. Waldrop, Mississippi

Dr. J. A. Collier, South Carolina

Dr. J. L. Wilson, Tennessee (Co-chairman)
Dr. Delbert Gatlin, Texas

Dr. Carole Engle, Arkansas

Dr. Nick C. Parker, Texas

Dr. R. P. Romaire, Louisiana

Extension:

Dr. M. D. Beem, Oklahoma

Dr. Marty W. Brunson, Mississippi
Dr. Charles E. Cichra, Florida

Dr. G. W. Lewis, Georgia

Dr. M. P. Masser, Alabama

Mr. Larry de la Bretonne, Louisiana
Dr. Jay Shelton, Georgia

Dr. Tom M. Losordo, North Carolina
Dr. Tom Hill, Tennessee

Dr. Robert Durborow, Kentucky

Dr. James T. Davis, Texas (Co-chairman)
Dr. G. J. Flick, Jr., Virginia

Technical Committee members serve
three-year appointments having staggered
terms with options for reappointment.

The TC (1) recommends to the Board re-
search and extension needs and priorities
from a scientific perspective; (2) develops
problem statements for research and exten-
sion areas under consideration; (3) plans, de-
velops, and implements regional proposals;
(4) reviews annual proposals, accomplishments
and termination reports; and (5) recommends
to the Board, jointly with the IAC, actions
regarding new and continuing proposals and
proposal modifications and terminations.

Subcommittees, Steering Committees, or
Work Groups for research and extension may
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be appointed and will be responsible for spe-
cific planning, development and evaluation
of selected regional proposals. These groups
will: (1) identify specific problems for re-
gional proposals; (2) classify and rank pro-
posals by common factors and relationships
and by adaptability for cooperative proposals;
and (3) work with participating scientists to
develop regional proposals for high priority
areas identified by the Board, IAC and TC as
appropriate for the Southern Region.

The Board-approved SRAC Operations
Manual, January, 1989, is used for develop-
ment of cooperative regional aquaculture re-
search and extension activities. Guidelines
used to establish regional projects include
the following: (1) institutionsreceiving pro-
gram dollars must have a demonstrated ca-
pacity to perform the work; (2) a problem
concerns two or more states or territories;
(3) aproject addresses programmatic issues

that could not be addressed by a single insti-
tution; (4) aproject requires more manpower,
equipment, and facilities than are availablein
one state or territory; and (5) a project can be
effectively and efficiently organized and con-
ducted on a regional level.

Separate funding allocations will be made
for research and for extension to ensure strong
programs in each of these areas. All funds
allocated for extension activities will be
administered through the respective State
Cooperative Extension Services.

E. ADMINISTRATIVE ADVISORS

An Administrative Advisor is appointed
for each active project area, and serves as the
coordinator for activities related to the project.
The responsibilities of the Administrative
Advisorsare outlined inthe SRAC Operations
Manual.

III. ADMINISTRATIVE ACTIVITIES

L1, AALMVIRINID LI IR R E Y B 23 2 2 s oms

The Southern Regional Aquaculture Cen-
ter administrative staff provides a variety of
support functions for the Board of Directors,
Technical Committee, Industry Advisory
Council, Steering Committees and project
Work Groups. These responsibilities include
the following:

- Provide documentation for, attend and
assist with meetings of the Board of Direc-
tors, Technical Committee and Industry
Advisory Council; prepare minutes of Board
meetings.

- Solicit and receive nominations for
membership on the TC and IAC.

.- Center Director serves asan ex-officio
member of the Board, TC, and IAC.

- Monitor research and extension ac-
tivities sponsored by SRAC.

.- Attend and participate in meetings of
producers, industry representatives, scientists,
and others involved in the aquaculture industry
in the Southern Region and nationally.

- Coordinate and participate in testimony
before the House Subcommittee on Rural
Development, Agriculture and Related Agen-
cies Appropriationsin support of the Regional
Aquaculture Centers.
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.. Contact members of the House
Appropriations Committee as well as other
members of Congress in the Southern Region
regarding support for the Regional
Aquaculture Centers.

.. Attend and participate in meetings
of the National Coordinating Council for Aqua-
culture.

-- Prepare Grant Application entering
into funding agreement with USDA/CSRS
for each FY.

-- Develop and execute appropriate
agreements with participating institutions
for purposes of transferring funds and for co-
ordinating and implementing proposals ap-
proved under each of the grants.

- Prepare and submit to USDA/CSRS
Annual Plans of Work.

.- Establish and maintain mailing lists
for solicitation of proposals and announce-
ments of Ad Hoc Work Group meetings; pre-
pare and distribute Requests for Proposals
and Work Group announcements.

—  Assist Steering Committees and Work
Groups with preparation and revisions of
project proposals for technical and scientific
merit, feasibility and applicability to priority
problem areas.

- Solicit and coordinate national reviews
of project proposals.

.- Review project progress reports, pub-
lications and videos.

.. Assist Administrative Advisors and
Principal Investigators.

.- Assist personnel from Grant Offices
of partiticating institutions in establishing
procedures for invoicing for expenditures and
obtaining reimbursements.

.. Serve as fiscal agent in distributing
grant monies; process invoices received from
participating instutitions for reimbursement
of expenditures; track budget expenditures
of participating institutions for each funded
proposal; monitor budgetary status and
progress of each participating institution.

- Prepare and distribute SRAC Annual
Progress Reports.

- Prepare budgets for the Administrative
Center, track expenditures, and obtain USDA/
CSRS approval for project and budget changes.

- Prepare budget reports for the Board
of Directors tracking expenditures of all proj-
ects and the Administrative Center.

.. Maintain and distribute listings of
research and extension publications developed
through SRAC projects.

-- Prepare and distribute interim reports
on SRAC activities to provide information re-
garding on-going projects.
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IV. PROJECT PROGRESS REPORTS

A. Analysis of Regional and
National Markets for
Aquacultural Products Produced
for Food in the Southern Region

Annual Progress Report
For The Period
October 1, 1989 to June 30, 1990

COOPERATING INSTITUTIONS:

Auburn University - Carole Engle!, Upton Hatch
and Henry Kinnucan

Clemson University - Robert Pomeroy

Louisiana State University - Lynn Dellenbarger

Mississippi State University - James Dillard

Texas A&M University - Oral Capps

ADMINISTRATIVE ADVISOR:

T, J. Helms, Assistant Director
Ms. Agric. & Forestry Exper. Station
Mississippi State, Msississippi

PROGRESS OF THE WORK AND PRINCIPAL
ACCOMPLISHMENTS:

Objective 1: To obtain and analyze com-
prehensive market information from con-
sumers, retail groceries, and restaurants.

A number of publications containing
summaries and analyses of data from the natu-
ral surveys of households, supermarkets and
restaurants were completed, reviewed, and
approved for publication during this report-
ing period. The printing of publications for
distribution has been agonizingly slow, re-
quiring in most cases several months. The
more highly illustrated publication contain-

iCarole Engle moved to the University of
Arkansas at Pine Bluff, but continues to par-
ticipate in the project on an informal basis.

ing summary results from all three surveys
was printed at the University of Arkansas. A
summary of accomplishments is contained in
the following Termination Report.

Objective 2: Toassess the effectiveness of
advertising and promotion of farm-raised cat-
fish.

This work was completed and reported
last year (see Termination Report which fol-
lows for a summary of accomplishments).

Objective 3: To develop an overall assess-
ment of potential for producing and market-
ing catfish and crawfish in the Southern Region.

Several studies that contribute to an overall
assessment of market potential for catfish
were completed during this reporting period.
First, the national survey of retail grocery
stores provided information on existing and
potential markets for catfish in the United
States.  Generally, store characteristics
associated with an increased likelihood of selling
catfish included: (1) members of a chain;
(2) having a specialized fish market section;
and (3) sales of more than $100,000 per month.
Eighteen percent of the store managers
reported that the national advertising campaign
for catfish influenced their decision to add
catfish to their product line. Regional impact
of the national advertising campaign on catfish
product adoption was greatest in the South
Atlantic and Mountain regions. Storesin the
Pacific and South Atlantic regions reported
the largest rate of catfish product adoption for
the two year period prior to the time of the
survey (a period overlapping The Catfish
Institute’s generic advertising campaign).
Selected variables from the grocery survey
were included in a logit model that produced
probabilities of stores adding catfish. Rank-
ing of regional markets was quantified by a
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market potential index that incorporated the
estimated logit probabilities, regional
population and the percentage of stores not
selling catfish. The top three prospects in
terms of new market development, in
decreasing order of potential, were found to
be the South Atlantic, East North Central
and Pacific regions.

Total consumption, and both at-homeand
away-from-home consumption, of catfish was
analyzed using a dichotomous and ordered
logit-probit analysis of data from nationwide
surveys. The study measured effects of per-
ceptions about price of catfish relative to other
fish and of household socioeconomic and
demographic characteristics on probability of
catfish consumption and frequency of con-
sumption. Household relative price percep-
tions, race, urbanization, occupation, educa-
tional level, and region of residence were
significant determinants of probability and
intensity of total catfish consumption.

Another study examined data from the
national restaurant survey to evaluate mar-
ket potential for the expanded use of aquacul-
ture products with specific emphasis on de-
veloping market information regarding the
restaurant use of catfish. Nationwide, 29% of
restaurants reported that catfish was included
on their menu. Of restaurants not serving
catfish, 39% stated that adding catfish would
not be difficult, while 19% stated they would
consider adding catfish to their menu within
the nextyear (1989). Restaurant managers in
the two South Central regions, the Scuth
Atlantic region and the Pacific region ex-
pressed the greatest interest in adding cat-
figh to their menus. Outside these regions,
unfamiliarity with catfish seemed to be the
most important constraint to adding the prod-
uct in restaurants.

In another study, an econometric model
of the U.S. processed catfish industry was

developed and used to project conditional
wholesale demand for catfish, Model design
emphasized the importance of wholesale price,
generic advertising expenditures, and product
life cycle concepts. These variables were
statistically significant, while imports and per
capita real income were not. The variables
representing the “new product growth”
component of the model was statistically
identified as the most significant factor
influencing the wholesale demand for catfish.
The model was used to forecast wholesale
level sales to 1995 using a mean real price
(December, 1988 dollars) of $1.60 for whole-
dressed catfish, and an annual level of generic
advertising of one million 1988 dollars. The
model forecast wholesale level of sales at 219.2
million pounds, or a 23% increase over 1989.
Baseline comparison of wholesale demand
with and without generic advertising suggested
that increases in sales attributed to advertising
expenditures have been and will continue to
be significant. In fact, the model projected
that sales of processed catfish over the next
five years would be 60.3 million pounds less
without the assumed one million dollars
annually of generic advertising.

Results of completed research are being
combined into a final assessment of potential
for catfish production and marketing in the
Southern region. This paper is being pre-
pared for submission to the Catfish Journal
and other industry publications.

The household survey data were also
analyzed for crawfish consumption patterns
by the Census Division. Results indicate that
crawfish consumption is most prevalent in
the West South Central region, which is where
the largest crawfish production takes place.
The potential for extending crawfish con-
sumption exists outside the predominant
crawfish consumption region of South
Louisiana and Southeast Texas. The remaining
portion of the West South Central region
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offers opportunities for expanding markets,
especially in the Dallas and San Antonio area.

The second major census area to be tar-
geted would be the Pacific region, with the
California market emphasized. The Moun-
tain and Pacific regions had a higher percent-
age of stores actually handling crawfish than
any other area outside of the traditional con-
suming area. Stores handling crawfish in
these two census divisions were in general
members of a corporate chain, large volume
units, located in rural or suburban locations
and regularly advertised crawfish.

USEFULNESS OF FINDINGS:

The national surveys of households, gro-
cery stores, and restaurants provide for the
first time a national database on catfish and
crawfish consumption by major regions of the
U.S. Summaries and analyses of the survey
data should be of much interest to catfish
processors, marketers, industry organizations
and public institutions that have interest in
the continued growth and development of
this industry. Results indicate much poten-
tial for further expansion of the market, par-
ticularly in the South Atlantic, East North
Central and Pacific regions.

The impact of industry advertising and
promotion wasstudied and found tobe signifi-
cant. If the industry is to continue expanding
its markets, effective advertising and promo-
tion will be required.

While the research conducted under this
project identified broad areas of market po-
tential, more detailed surveys of market seg-
ments will be needed to help identify specific
catfish market niches. The broad demographic
characteristics used in this research turned
out not to be very useful in identifying poten-
tial markets for catfish. However, that is still
an interesting finding, and can be interpreted

as good news for theindustry. That is, signifi-
cant quantities of catfish are being consumed
by people of nearly all racial/ethnic back-
grounds, educational and income levels, and
at least, to some extent, in all areas of the
country. This outcome is much preferred to
one where consumption is concentrated among
only narrowly defined groups.

WORK PLANNED FOR NEXT YEAR:
Project terminated.

PUBLICATIONS APPROVED DURING THE YEAR:

Bulletins

Capps, Jr., 0. and J. A. Lambregts. “Analy-
sis of a Local Retail Market for Catfish and
Crawfish.” Texas Agricultural Experiment
Station Technical Bulletin, June, 1990.

Engle, C., 0. Capps, L. Dellenbarger, J.
Dillard, U. Hatch, H. Kinnucan, and R. Pom-
eroy. “The U.S. Market for Farm-Raised
Catfish: An Overview of Consumer, Super-
market and Restaurant Surveys.” Arkansas
Agricultural Experiment Station Bulletin No.
925, September, 1990.

Hatch, L. U, et al. “Survey Analysis of
Existing and Potential Retail Grocery Markets
for Farm-Raised Catfish in the United States.”
Proposed Research Bulletin. {In review)

Kinnucan, H., M. Venkateswaran, and U.
Hatch. “Effects of Catfish on Consumers’
Attitude, Purchase Frequency, and Farmers’
Income.” Bulletin No. 607, Alabama Agricul-
tural Experiment Station, Auburn Univer-
sity. (Forthcoming)

McGee, William M., Lynn E. Dellenbarger,
and James G. Dillard. “Demographic and
Attitudinal Characteristics of Catfish. Con-
sumers.” Mississippi Agric. and Forestry
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Experiment Station, Mississippi State Uni-
versity, Technical Bulletin No. 168, Dec., 1989.

Pomeroy, Robert S., James C. 0. Nyankori,
and Danilo C. Israel. “Aquaculture Products
in the Market Place: Utilization of Fish and
Seafood and Catfish Products by Full-Service
Restaurants in the United States.” Depart-
ment of Agricultural Economics and Rural
Sociology, Clemson University, June, 1990.

Journal Articles

Dellenbarger, Lynn, James Dillard, H. 0.
Zapata, Alvin R. Schupp, and Brian T. Young.
«“Socioeconomic Factors Associated with At
Home and Away-From-Home Catfish Con-
sumption in the United States.” Journal of
the World Aquaculture Society. (In revision)

Kinnucan, H. “An Evaluation of U.S.
Catfish Advertising: In Research on Seafood
Advertising and Promotion. » D.S. Laio (ed.).
(Forthcoming)

Kinnucan, H., and M. Venkateswaran.
«“Economic Effectiveness of Advertising
Aquacultural Products: The Case of Catfish.”
Journal of Applied Aquaculture. (In review)

Kinnucan, H., and M. Venkateswaran.
“Effects of Catfish Advertising on Attitudes,
Purchase Frequency and Farmers’ Income. ”
Southern Journal of Apricultural Economics.
(In review)

Lambregts, J., and 0. Capps, Jr. “Retail
Demand for Catfish and Crawfish in a Local
Market.” Journal of Food Distribution Re-
search, 21, 1 (Abstract) Feb., 1990. (In press)

Schupp, Alvin R., Robert Pomeroy, and
Lynn E. Dellenbarger. “17.8. Food Store Ex-
perience in Handling Crawfish.” Submitted
Journal of Food Distribution Research.

Zidack, Walter and Upton Hatch. “An
Econometric Estimation of Market Growth
for the U.S. Processed Catfish Industry.” Ag-
ricultural Economics and Rural Sociology,
Alabama Agricultural Experiment Station,
Auburn University, Journal of the World Ag-
uaculture Society, Journal No. 1-902637P,
June, 1990.

B. Analysis of Regional and
National Markets for
Aquacultural Products Produced
for Food in the Southern Region

Termination Report
For The Period
April 1, 1888 to June 30, 1990

COQPERATING INSTITUTIONS:

Auburn University - Carole Engle', Upton Hatch
and Henry Kinnucan

Clemson University - Robert Pomeroy

Louisiana State University - Lynn Dellenbarger

Mississippi State University - James Dillard

Texas A&M University - Oral Capps

ADMINISTRATIVE ADVISOR:
T. J. Helms, Assistant Director
Ms. Agric. & Forestry Exper. Station
Mississippi State, Mississippi

REASON FOR TERMINATION:

Objectives completed.

1Carole Engle moved to the University of
Arkansas at Pine Bluff, but continued to par-
ticipate in the project on an informal basis.
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MAJOR ACCOMPLISHMENTS:

The Work Group began work in April,
1988, immediately upon receiving formal notice
that the project was approved. The first task
was to design and pre-test three different
questionnaires for use in national surveys of
households (consumers), restaurants, and
retail grocery stores. The next tasks accom-
plished were deciding on an appropriate re-
gional delineation of the U.S., sample size,
sample quotas, and selecting a private tele-
marketing firm to develop random samples of
telephone numbers and conduct the inter-
views. The surveys, representing 3600 house-
holds, 1800 grocery stores and 1800 restau-
rants, were completed in July, 1988. Even
though the telemarketing firm provided ini-
tial editing of survey data, it became neces-
sary that the Work Group group further edit
and remove illogical responses from the data-
base. The Work Group agreed the database
was “clean” and ready for analysis by Novem-
ber, 1988.

During the following four months, pre-
liminary results of the surveys were presented
to several aquaculture organizations in par-
ticipating states, to Catfish Farmers of Amer-
ica and to an organized symposia, Southern
Agricultural Economics Association. Survey
results presented at these meetings are con-
tained in a bulletin titled “The U.S. Market
for Farm-Raised Catfish: An Overview of Con-
sumer, Supermarket and Restaurant Surveys”
(Arkansas Agricultural Experiment Station
Bulletin No. 925, September, 1990.

A total of 8 research bulletins, 11 journal
articles and 17 papers and other articles have
been prepared from this research (see list of
publications). Following is a summary of
some highlights of this research, by objective.

Objective 1: To obtain and analyze com-
prehensive market information from consum-

ers, retail grocery stores and restaurants.

The survey of consumers revealed that
catfish is no longer (if it ever was) a product
consumed primarily by low income, poorly
educated persons living primarily in the deep
South. Catfish is now being consumed in
significant quantities by persons of all income
and education levels, nearly allrace and ethnic
backgrounds, and in all major regions of the
U.S., although a majority of consumption is
«till in the traditional consuming area. Changes
in attitudes and perceptions of farm-raised
catfish were evident from the survey. Differ-
ences in consumer ratings of catfish across
regions are present, but not as large as antici-
pated. Although industry advertising and
promotional programs are relatively new, they
obviously have had an impact and should be
continued at the highest level feasible. Many
consumers outside the traditional catfish
consuming region perceive that catfish are
not readily available. Catfish received rela-
tively low ratings on appearance and packag-
ing, odor, and having few bones. These mis-
conceptions should be addressed in future
advertising and educational programs. Attrib-
utes of catfish that received relatively high
ratingswere nutritionalvalue, flavor, and ease
of preparation. Catfish were not perceived as
being over priced relative to other fish and
meat. Marketers should take advantage of
these favorable attributes.

Attempts to identify a profile for catfish
consumers met with only limited success,
mainly because catfish are being consumed in
varying quantities by consumers in nearly all
demographic categories studied. The major-
ity of catfish consumers live in the four central
regions of the U.S. Among occupational cate-
gories, households having a head classed as
professional contained the largest number of
catfish consumers. The housebold income
category having the largest number of catfish
consumers was $20,000 to $30,000. Amajority
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of catfish consumers were white Protestants
living in households containing 2-3 persons. A
higher percentage of catfish consumers were
920-39 year-olds than any other age group. A
majority of catfish consumers had education
levels of high school graduate, or above.

The national survey of grocery stores
consisted of a random gample drawn from a
population of 143,673 stores nationwide (did
not include convenience stores). The survey
revealed 45% of stores nationwide offered some
form of catfish -- ranging froma low of 27% in
New England to a high of 59% in the West
South Central division of the U.S. Twenty-
one percent of store managers interviewed
who did not sell catfish stated they were likely
to add it in the next year. Given the number
of stores nationwide, this suggests much po-
tential for market expansion.

Generally, store characteristics associated
with an increased likelihood of selling catfish
included: (1) members of a chain; (2) having a
specialized fish market section; and (3) sales
of more than $100,000 per month. Eighteen
percent of the store managers reported that
the national advertising campaign for catfish
influenced their decision to add catfish to
their product line. Regional impact of the
national advertising campaign on catfish prod-
uct adoption was greatest in the South Atlan-
ticand Mountain regions. Storesin the Pacific
and South Atlantic regions reported the larg-
est rate of catfish product adoption for the two
year period prior to the time of the survey (a
period overlapping The Catfish Institute’s
generic advertising campaign). Selected vari-
ables from the grocery store survey were in-
cluded in a logit model that produced proba-
bilities of stores adding catfish. Ranking of
regional markets was quantified by a market
potential index that incorporated the esti-
mated logit probabilities, regional population
and the percentage of stores not selling cat-
fish. The top three prospects in terms of new

market development, in decreasing order of
potential, were found tobe the South Atlantic,
East North Central and Pacific regions.

Data from the national restaurant survey
were used to evaluate market potential for the
expanded use of aquaculture products with
specific emphasis on developing market infor-
mation regarding the restaurant use of cat-
fish. Nationwide, 29% of restaurants reported
that catfish was included on their menu. Of
restaurants not serving catfish, 39% stated
that adding catfish would not be difficult, while
19% stated they would consider adding catfish
to their menu within the next year (1989).
Restaurant managers in the two South Cen-
tral regions, the South Atlanticregionand the
Pacificregion, expressed the greatest interest
in adding catfish to their menus. Qutside
these regions, unfamiliarity with catfish seemed
to be the most important constraint to adding
the product in restaurants. The random sample
of 1800 restaurants was drawn froma national
population of 321,667 full-service restaurants.
Assuming the random sample was representa-
tive, there were over 40,000 restaurants con-
sidering adding catfish to their menu. Re-
gions outside the South which promise the
greatest return to catfish market promotion
and development expenditures include New
England, Middle Atlantic, East North Central
and Pacific. Restaurants which characterize
their cuisine type as seafood, combination and
steak hold the greatest promise for market
expansion. Other restaurant characteristics
such as location, seating capacity or type of
ownership were not statistically significant to
be used as a basis for recommendation.

Research at Texas A&M utilized scanner
data made available by a retail food firm (43
supermarkets) in Houston to (1) evaluate
marketable product forms of catfish and craw-
fish, (2) and to estimate retail demand rela-
tionships for catfish and crawfish. Data were
analyzed in econometric models emphasizing
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price and advertising elasticities of both fresh
and convenience catfish and crawfish prod-
ucts. Price elasticities (percent change in
purchases due to unit change in prices) for
convenience catfish ranged from -5.5t0 -12.8,
and from -1.3 to -6.5 for fresh catfish products.
The price elasticity of fresh crawfish was -3.3.
Cross-price and advertising elasticities were
also estimated. The authors warn against
generalizing results from this one local mar-
ket to regional or national levels. This study
constitutes a pilot test of use of scanner datato
investigate demand for catfish and crawfish
products for alocal market. The methodology
needs to be replicated in other geographic
areas.

Objective 2: To assess the effectiveness of
advertising and promotion of farm-raised cat-
fish,

Analysis of survey data strongly suggests
that advertising and promotion have signifi-
cantly contributed to the growth in sales of
catfish, for both at-home (grocery store sales)
and away-from-home (restaurant) consump-
tion. Nationwide, approximately 37% of con-
sumers who had eaten catfish had seen or
heard some form of advertising of catfish.
Several econometric models were designed to
isolate the effect of generic (TCD) advertising.
The first medel, which contained three equa-
tions, showed only a weak statistical signifi-
cance of advertising, probably the result of the
newness of the generic advertising program. A
second eight equation model was estimated in
an attempt to describea hierarchy of effects of
advertising. Not surprisingly, the results show
the nascent advertising program exerting its
influence through heightened consumers’
awareness and improved perceptions of cat-
fish. A third model, which included generic
advertising expenditures as a variable, was
used to project wholesale demand for catfish
to 1995. This model projected sales in 1995
would be 60 million pounds lower without the

assumed annual one million dollars of generic
advertising. The demand analysis of scanner
data from a local market (Houston, Texas)
revealed a significant relationship between
advertising and purchases of fresh catfish.

Objective 3: To develop an overall assess-
ment of potential for producing and market-
ing catfish and crawfish in the Southern Re-
gion.

The Work Group generally agreesthere is
potential for steady growth in the market for
both catfish and crawfish. From a purely
physical standpoint, the potential for expand-
ing production in the Southern region is great.
From an economic standpoint, production will
ultimately be limited by both institutional
(e.g. environmental, water use regulations)
and market (demand) constraints.

There were no findings from this research
to suggest the market for farm-raised catfish
is nearing saturation, even in traditional con-
suming areas. If the current trend toward
more fish and seafood consumption contin-
ues, there is sufficient evidence to suggest
catfish can gain a larger market share of the
total food budget, provided industry contin-
ues to advertise and promote its product.
More research is needed to aid catfish mar-
keters in identifying specific market niches
where advertising and promotion will be the
most cost-effective.

APPLICATION OF RESULTS:

There is tremendous interest in the results
of this research. The supply (2000 copies) of
the first bulletin printed was exhausted within
six months. One catfish processor alone re-
quested 100 copies for use by salesmen and
brokers. A long mailing list has been developed
from requests for bulletins now in the publi-
cation process. The survey results, and other
research contained in these bulletins, should
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be of much interest to marketers of farm-
raised catfish and crawfish, as well as to their
advertising agents.

The national surveys of households,
grocery stores, and restaurants provide for
the first time a national database on catfish
and crawfish consumption by major regions
of the U.S. Summaries and analyses of the
survey data should be of much interest to
catfish processors, marketers, industry
organizations, and public institutions that
have interest in the continued growth and
development of this industry. Results indicate
much potential for further expansion of the
market, particularly in the South Atlantic,
Esst North Central, and Pacific regions. While
the research conducted under this project
identified broad areas of market potential,
more detailed surveys of market segments
will be needed to help identify specific catfish
market niches.

The impact of industry advertising and
promotion was studied and found to be
significant. If the industry is to continue
expanding its markets, effective advertising
and promotion will be required.

A pilot study utilizing scanner data from
supermarkets located in Houston, Texas,
produced an own-price demand elasticity for
catfish products that is highly elastic. An
elastic demand suggests that lowering the
retail price would result in greater total
revenue for the industry. Thus, efforts to
further improve efficiency, particularly in
marketing, should continue so that retail
prices are no higher than necessary to main-
tain growth of the industry. This research
was limited to one market, so results may not
lead to drawing broad nationwide or regional
inferences. The methodology used in this
research should be replicated in other
geographic regions,

PUBLICATIONS:
Bulletins

Capps, Jr., Oral and J. A. Lambregta. “Analy-
sis of a Local Retail Market for Catfish and
Crawfish.” Texas Agricultural Experiment
Station Technical Bulletin, June 1990.

Engle, C., O. Capps, L. Dellenbarger, J.
Dillard, U. Hatch, H. Kinnucan, and R. Pom-
eroy. “The U.S. Market for Farm-Raised
Catfish: An Overview of Consumer, Super-
market and Restaurant Surveys.” Arkansas
Agricultural Experiment Station Bulletin No.
925, September, 1990.

Hatch, L. U., et al. “Survey Analysis of
Existing and Potential Retail Grocery Mar-
kets for Farm-Raised Calfish in the United
States.” Proposed Research Bulletin. (In
review)

Hatch, Upton, Carole Engle, Walter Zidack
and Surajudeen Olowolayemo. “Retail Gro-
cery Markets for Catfish.” (In review)

Kinnucan, H., M. Venkateswaran, and U.
Hatch. “Effects of Catfish Advertising on
Consumers’ Attitude, Purchase Frequency, and
Farmers’ Income.” Bulletin No. 607, Alabama
Agricultural Experiment Station, Auburn
University. (Forthcoming)

McGee, William M., Lynn E. Dellenbarger
and James G. Dillard. “Demographic and
Attitudinal Characteristics of Catfish Con-
sumers.” Mississippi Agricultural and For-
estry Experiment Station, Mississippl State
University, Technical Bulletin No. 168, De-
cember 1989,

Pomeroy, Robert S., James C.0. Nyankori
and Danilo C. Israel. “Aquaculture Products
in the Market Place: Utilization of Fish and
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Seafood and Catfish Products by Full-Service
Restaurants in the United States.” Depart-
ment of Agricultural Economics and Rural
Sociology, Clemson University, June 1990,

Schupp, A., R. Pomeroy and L. Dellen-
barger. “US. Food Store Experience in
Handling Crawfish.” Approved for publication
as Louisiana Agricultural Experiment Station
Bulletin.

Journal Articles

Dellenbarger, Lynn E., James Dillard,
Hector O. Zapata, Alvin R, Schupp and Brian
T.Young. “Socioeconomic Factors Associated
With At-Home and Away-From-Home Cat-
fish Consumption in the United States.”
Journal of the World Aquaculture Society.

tions and Behavior: The Case of Catfish.”
Southern Journal of Agricultural Economies,
December 1990. (Forthcoming)

Kinnucan, H., and M. Venkateswaran.
“Cross Sectional Evaluation of Generic Ad-
vertising: The Case of Catfish.” American
Journal of Agricultural Economics. Decem-
ber 1990. (Forthcoming)

Lambregts, J., and O. Capps, Jr. “Retail
Demand for Catfish and Crawfish in a Local
Market.” Abstract. Journal of Food Distribu-
tion Research, 21, 1 February 1990. In press.

Schupp, Alvin R., Robert Pomeroy, and
Lynn E. Dellenbarger. “U.S. Food Store Expe-
rience in Handling Crawfish.” Submitted to
Journal of Food Distribution Research.

(In revision)

Kinnucan, H. “An Evaluation of U.S.
Catfish Advertising: In Research on Seafood
Advertising and Promotion.” D.S. Laio (ed.).
(Forthcoming)

Kinnucan, H., and M. Venkateswaran.
“Economic Effectiveness of Advertising Aqua-
cultural Products: The Case of Catfish.”
Journal of Applied Aquaculture. (In review)

Kinnucan, H.,, and M. Venkateswaran.
“Effects of Catfish Advertising on Attitudes,
Purchase Frequency and Farmers’ Income.”
Southern Journal of Agricultural Economics.
{(In review)

Kinnucan, H., and R. Nelson. “Market
Segmentation Research for Food Products:
The Case of Catfish.” Southern Journal of

Agricultural Economics. (Will submit De-
cember 1, 1990)

Kinnucan, H.,, and M. Venkateswaran.
“Effects of Generic Advertising on Percep-

Zidack, Walter and Upton Hatch. “An
Econometric Estimation of Market Growth for
the U.S. Processed Cuatfish Industry.” Agri-
cultural Economics and Rural Sociology, Ala-
bama Agricultural Experiment Station, Au-
burn University, Journal of the World Aqua-
culture Society, Journal No. 1-902637P, June
1990.

Zidack, Walter, H. Kinnucan, and U. Hatch.
“Wholesale and Farm-Level Impacts of Ge-
nericAdvertising: The Case of Catfish.” West-

ern Journal of Agricultural Economics.
(Submitted October 1, 1990)

Papers

Dellenbarger, Lynn E., James Dillard, and
Alvin R. Schupp. “Sociceconomic Factors
Associated with Catfish Consumption in the
United States.” Annual Meeting of the South-
ern Agricultural Economics Association, Nash-
ville, Tennessee, February 5-8, 1989,

Hatch, L. U. “National Survey of U.S.
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Fish Consumption.” Proceedings, Aquacul-
ture International Congress and Exposition,
Vancouver, Canada, September 1988. (Pub-

lished in Proceedings)

Hatch, L. U, W. E. Zidack, T. A. Barnes,
and T. K. Thorpe. “Catfish Acceptance Varies
Across U.S.” Alabama Agricultural Experi-
ment Station, Auburn University, Highlights
of Agricultural Research, Vol. 36, No. 3,
Fall 1989.

Hatch, Upton, et al. “Market Dynamics of
the U.S. Catfish Industry. » Presented paper
to Western Fconomics Association, Lake
Tahoe, California, June 1989.

Hatch, Upton, etal. «Potential New Retail
Grocery Markets for Farm-Raised Catfish.”
Presented paper to the American Fisheries
Society Annual Meeting, Anchorage, Alaska,
September 1989.

Kinnucan, H. and M. Venkateswaran.
“Cross-Sectional Evaluation of Generic Ad-
vertising: The Case of Catfish.” Presented
paper to the American Agricultural Econom-
ics Association, Vancouver, B.C., August 1990.

Kinnucan, Henry and Walter Zidack.
“Effects of Industry Structure on the Stability
of Aquaculture Markets.” Presented paper to
the American Fisheries Society Annual Meet-
ing, Anchorage, Alaska, September 1989.

Kinnucan, H. “Evaluating U.S. Catfish
Advertising.” Symposium on Seafood Adver-
tising and Promotion, D. Liao (ed.) 1990.
(Forthcoming)

Zidack, Walter, et al. “A Dynamic Monthly
Econometric Model of the U.S. Catfish Indus-
try.” Working Paper 89-2, Department of
Agricultural Economics and Rural Sociology,

Auburn University, Auburn, Alabama, March
1989.

Zidack, Walter, et al. “A Dynamic Monthly
Econometric Model of the U.S. Processed Cat-
fish Industry.” Presented paper to the Ameri-
can Agricultural Fconomics Association An-
nual Meeting, Baton Rouge, Louisiana, July
1989.

Other Papers and Publications

Dellenbarger, Lynn E., et al. “Socioeco-
nomic Factors Associated with Catfish Con-
sumptioninthe U.S.” Presented paper to the
Southern Agricultural Economics Association
Annual Meeting, Nashville, Tennessee, Feb-
ruary 1989. (Abstract accepted for J ournal)

Dellenbarger,LynnE.,JamesDillard, and
Alvin R. Schupp. “Sociceconomic Factors
Associated with Catfish Consumption in the
United States.” Southern Journal of Agricul-
tural Economics, July 1989. (Abstract)

Dellenbarger, Lynn E., et al. “Socioeco-
nomic Factors Associated with At-Home and
Away-From-Home Caifish Consumption in
the U.S.” Article submitted to Journal of
World Aquacuiture Society. (In review)

Dellenbarger, Lynn E.,etal. “Nationwide
Grocery Store Market for Crawfish.” Article
accepted for publication In Louisiana Rural
Fconomist. Published by Department of
Agricultural Economics and Agribusiness,
Louisiana State University. (No date pro-
vided)

Pearse, ShaunR., Farhad Niamiand Lynn
E. Dellenbarger. “Nationwide Grocery Store
Markets for Crawfish.” Louisiana Rural Econo-
mist, Vol. 51, No. 3, August 1982

Pereira, Carmen and Lynn E. Dellenbarger.
«Household Consumption Patterns for Craw-
fish the United States. » Published in Craw-
fish Tales, La. Crawfish Farmers Association,
July 1989.
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Pereira, Carmen. “Nationwide Markets
for Crawfish, Shrimp and Lobster in the United
States.” Department of Agricultural Econom-
ics and Agribusiness, Louisiana State Univer-
gity, Baton Rouge, Louisiana. (In review)

Unpublished Theses

Caplen, Russell T. “Product Development
in the Restaurant Industry: The Case Study of
Catfish.” Clemson University, December 1990.
(Thesis)

Israel, Danilo Cano. “Total At-Home, and
Away-From-Home Catfish Consumption in the
United States: A Dichotomous and Ordered
Logit-Probit Analysis.” Clemson University,
August 1990. (Dissertation)

C. Preparation of Southern Regional
Aquaculture Publications

Annual Progress Report
For The Period
October 1, 1989 to June 30, 1990

COOPERATING INSTITUTIONS:

Authors

JohnJensen - Alabama Cooperative
Extension Service

Leroy Gray - Arkansas Cooperative
Extension Service

Charles Cichra- Florida Cooperative
Extension Service

Thomas Wellborn - Florida Cooperative
Extension Service

George Lewis- Georgia Cooperative
Extension Service

Ronnie Gilbert - Georgia Cooperative
Extension Service

Michael Masser - Kentucky State University
(presently with Alabama
Cooperative Extension Service)

LarrydelaBretonne- Louisiana
Cooperative Extension Service

GaryJensen - Louisiana Cooperative
Extension Service

JoeMcGilberry - Mississippi Cooperative
Extension Service

Jeffrey Hinshaw - North Carolina
Cooperative Extension Service

Ronald Hodson - North Carolina University

AndrewMcGinty - PuertoRico Agricultural
Experiment Station

Thomas Schwedler - South Carolina
Cooperative Extension Service

JoeT. Lock - Texas Agricultural Extension
Service

Billy Higginbotham - Texas Agricultural
Extension Service

George Chamberlain- Texas Agricultural
ExtensionService

Russell Miget - Texas Agricultural Extension
Service

James T.Davis-Texas Agricultural
Extension Service

JamesRakocy - Virgin Islands Agricultural
Experiment Station

Reviewers-Inadditiontothe above

MacV. Rawson - GeorgiaMarine Cooperative
Extension Service

Robert Romaire - Louisiana Agricultural
Experiment Station

GuthriePerry- Louisiana Department of
Wildlife and Fisheries

Edwin Robinson - Mississippi Agricultural
Experiment Station.

Martin Brunson - Mississippi Cooperative
Extension Service

Richard Noble - North Carolina State
University

James Rice - North Carolina Cooperative
Extension Service

Paul Sandifer - South Carolina Wildlife
Resources

Jack Whetstone - South Carolina Cooperative
Extension Service
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Tom Hill-Tennessee Cooperative
Extension Service

Delbert Gatlin-Texas Agricultural
Experiment Station

Kirk Strawn - Texas Agricultural Experiment

Station

Michael Haby- Texas Agricultural Extension  C.

Service

TomLinton- Texas Agricultural Extension

Service

Brian Murphy - Texas Agricultural
Experiment Station

Louis Helfrich - Virginia Cooperative
Extension Service

Wendell Lorio- Agricultural Research
Service, USDA

Charles M. Collins-U.S. Fish and Wildlife
Service

Nick Parker-U.S.Fish and Wildlife Service

ADMINISTRATIVE ADVI SOR:

Milod. Shult, Associate Director
Texas Cooperative Extension Service
College Station, Texas

PROGRESS OF THE WORKAND PRINCIPAL
ACCOMPLISHMENTS:

Objective 1: Prepare a series of reference
manuals for use and distribution by Coopera-
tive Extension Services and other information-
purveying agencies throughout the Southern

Region for the following subjects:

A. Channel catfish in Delta ponds-
Author-Tom Wellborn

1. Constructionoflevee-type ponds
forfish

2. Siteselectionoflevee-typefish
production ponds

3. Channel catfish--Life historyand
biology

4. Feedingintensivelycultured catfish

inlevee-type ponds

Channel catfishinhill country ponds-
Author -JohnJensen

1 Watershed fish ponds--Site selection
and construction

Rainbow and brown trout-Author-
Jeffrey Hinshaw

1 Troutproduction—-Handlingeggs
andfry

2. Budgetsfortroutproductio --
Estimatedcostsandretumsfor
trout farminginthe South

3. Troutfarming-Aguideto
productionandinventory
management

4. Troutproduction,foodsandfeeding
methods

. Baitfish-Authors-LeroyGrayand

Carole Engle

1. Baitfish--Biology andlife history

2. Baitfish feeding practices

3. Baitﬁshproductionandfeeding
practices

. Tilapia-Authors-JimRakocy and

Andrew McGinty

1. Pondcultureoftilapia
2. Cagecultureoftilapia
3. Tankcultureoftilapia

Small scale marketing - Authors - George
Lewisand Ronnie Gilbert

. Caged fish production - Author- Michael

Masser

1. Whatiscage culture?

2. Cageculturesiteselection andwater
quality

3, Cageculture construction and
placement
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Speciessuitable for cage culture
Handling and feeding cagedfish
Cage culture problems

Cage culture harvestingand
economics

_oo e

H. 4-HFish production- Author-
Tom Schwedler

1. 4-HAquaticscience project--
Raising catfishinacage

2. 4-HAquaticscience project-- M
Catfish cage culturerecord
keeping project

1 Aerationequipmentand utilization -
Author-JohnJensen N.

1. Pondaeration--Principles
2. Pondaeration--Typesanduses
of aeration equipment

J. Catfish processing- Author-
Joe McGilberry

1. Processingchannelcatfish 0.
2. Processed catfish--Product

forms, packaging, yieldsand

product mix
3. Processedcatﬁsh—-Productquality

and quality control

K. Stripedbasshybrids- Author-Ronald
Hodson P.

1. Hybrid striped bass--Biology and
life history

2. Hybridstriped bass--Hatchery
phase

3. Hybrid striped bass--Pond
production of fingerlings

4. Hybridstriped bass--Pond
production of food fish

L. Reddrumproduction-Author-
James T. Davis

1. Reddrum--Biologyandlife
history

2. Red drum--Brood stock and
hatchery production

3. Red drum--Pond production of
ﬁngerlingsandstockers

4. Reddrum--Pondproduction of
food fish

5. Reddrum--Site selectionand
pond construction

_ Penaeid shrimp production - Author-

JamesT. Davis
1. Introduction ofexoticshrimp

Crawfish production - Author-
LarrydelaBretonne

1. Crawfish culturesiteselection
and construction

9 (Crawfish productionsystem

3. Crawﬁshproduct’.ion--Harvesting,
marketingand economics

Largemouth bass - Author-
JoeT.Lock

1. Largemouthbass--Biologyandlife
history

2. Largemouthbass-—Productionand
economics

Forage fish production- Author-Billy
Higginbotham

1. Foragespecies--Range, description
and life history

2. Forage species--Production
techniques

3. Foragespecies--Returnon
investment

Extranonassigned publications

1. Aquaticweedmanagement—-Control
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methods-Authors-JamesL. Shelton
and Tim R. Murphy

2. Aquaticweed management--
Herbicides- Authors-TimR. Murphy
and James L. Shelton

3. Computer software for aquaculture--
description and evaluations-
Authors - Rebecca Kruppenbach
and James T. Davis

4. Sortingand gradingwarmwater
fish - Author - GaryJensen

5. Transportation of warmwater fish -
Author - Gary Jensen - final editing
andrevisionsin progress

a. Transportation of warmwater
fish--Equipment and guidelines

b. Transportation of warmwater
fish--Proceduresandloadingrates

¢. Transportation of warmwater
fish--Guidelines and tipsby
species

d. Harvestingwarmwater fish

Objective 2: Prepare video productionsto
demonstrate succinct points in the production
of aquacultural products for the following sub-
jects:

A. Inducedspawning-Responsible
institution - Florida Cooperative
Extension Service - Scriptapproved and
filming completed - awaiting delivery.

B. Crawfish Production - Responsible
institution - Louisiana Cooperative
Extension Service - Larryde laBretonne-
distribution complete.

C. Catfish Production-Responsible insti-
tution - Louisiana Cooperative Extension
Service - Gary Jensen - distribution
complete.

D. TroutProduction-Responsibleinsti-
tution - North Carolina Cooperative

Extension Service - Jeffrey Hinshaw -
being distributed.

E. Alligator Production-Responsible
institution - Louisiana Cooperative
Extension Service - Larry de laBretonne -
distribution complete.

F. Hybrid Striped Bass Production -
Responsibleinstitution - North Carolina
Cooperative Extension Service-Ronald
Hodson - being distributed.

G. Penaeid Shrimp Production - Responsible
ingtitution - Texas Agricultural
Extension Service - Russell Miget -
awaiting delivery.

H. Red DrumProduction-Responsible
institution - Texas Agricultural
Extension Service - Russell Migetand
George Chamberlain - distribution
complete.

I. Pondmanagement, water qualityand
instrument use - Responsible institution -
South Carolina Cooperative Extension
Service - Tom Schwedler - final editing
and distribution in progress.

Objective 3: Catalog all of the computer
software available on aquaculture production
in the Southern Region and evaluate the pos-
sibilities of developing a common format.

This objective was expanded to include
analysis of all aquacultural or related software
available in the United States. Because there
were insufficient funds in the project to buy soft-
ware, we limited our evaluation to those pro-
grams which were in the public sector and avail-
able for aminimum charge or those which the

owning institution would send as a demonstra-
tion programor on alecan basis.

As aresult of this effort, a publication was
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prepared asindicated in Objective 1.

Objective 4: Perform all management serv-
ices necessary to allow the maximum output
with the least travail on cooperating Extension
Services.

At the completion of this year, there are
over 52 fact sheets completed and available for
distribution through cooperating Extension
Services in the Southern Region. In addition
at least two are being processed. Five more
manuscripts have been received for review and
editing.

Because the Southern Region has the only
products of this nature and completeness in the
world today, requests for copies have
proliferated. Little effort has been made to
advertise their availability. Because the
expense of answering the requests is more than
any single state can bear, a distribution policy

was recommended to the Regional Center
Directors. Additional SRAC funding was made

available to cover inereased distribution costs
not included in the initial proposal for this
project.

USEFULNESS OF FINDINGS:

The best statement about the usefulness
of this projectis the number of requests tore-
ceive, market or stock the materials. The in-
terest has overwhelmed our ahility to respond.
Future projects must allow a greater percent-
age of project funds for editing and distribution.

WORKPLANNED FOR NEXT YEAR:

Project terminated.

PUBLICATIONS APPROVED DURING THE YEAR:

These are described previously in this
report.

D. Preparation of Southern Regional
Aquaculture Publications

Termination Report
For ThePeriod
March 24,1988 toJune 30,1990

COQPERATING INSTITUTIONS:

Authors

JohnJensen - Alabama Cooperative
Extension Service

Leroy Gray - Arkansas Cooperative Extension
Service

CharlesCichra-Florida Cooperative
Extension Service

Thomas Wellborn- Florida Cooperative
Extension Service

George Lewis- Georgia Cooperative
Extension Service

Ronnie Gilbert - Georgia Cooperative
Extension Service

Michael Masser- Kentucky State University
(presentlywith Alabama
Cooperative Extension Service)

LarrydelaBretonne- Louisiana Cooperative
Extension Service

GaryJensen - Louisiana Cooperative
Extension Service

JoeMcGilberry- Mississippi Cooperative
Extension Service

Jeffrey Hinshaw - North Carolina
Cooperative Extension Service

Ronald Hodson - North Carolina University

AndrewMcGinty - PuertoRico Agricultural
Experiment Station

Thomas Schwedler - South Carolina
Cooperative Extension Service

Joe T.Lock-Texas Agricultural Extension
Service

Billy Higginbotham- Texas Agricultural
Extension Service

George Chamberlain- TexasAgricultural
ExtensionService
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Russell Miget - Texas Agricultural Extension
Service

JamesT. Davis-Texas Agricultural
Extension Service

James Rakocy - VirginIslands Agricultural
Experiment Station

Reviewers-Inadditiontothe above

Mac V. Rawson - Georgia Marine Cooperative
ExtensionService

Robert Romaire - Louisiana Agricultural
Experiment Station

Guthrie Perry-Louisiana Department of
Wildlife and Fisheries

Edwin Robinson - Mississippi Agricultural
Experiment Station.

Martin Brunson - Mississippi Cooperative
Extension Service

Richard Noble - N. Carolina State University

JamesRice - N. Carolina Cooperative
Extension Service

Paul Sandifer - South Carolina Wildlife
Resources

Jack Whetstone - South Carolina
Cooperative Extension Service

Tom Hill - Tennessee Cooperative Extension
Service

Delbert Gatlin - Texas Agricultural
Experiment Station

Kirk Strawn - Texas Agricultural
Experiment Station

Michael Haby - Texas Agricultural Extension
Service

TomLinton - Texas Agricultural Extension
Service

Brian Murphy - Texas Agricultural
Experiment Station

Louis Helfrich - Virginia Cooperative
Extension Service

Wendell Lorio - Agricultural Research
Service, USDA

Charles M. Collins - U. S. Fish and Wildlife
Service

Nick Parker-U. S. Fish and Wildlife Service

ADMINISTRATIVE ADVISOR:

MiloJ. Shult, Associate Director
Texas Cooperative Extension Service
College Station, Texas

REASON FORTERMINATION:

Objectives completed.

MAJORACCOMPLISHMENTS:

The preparation of regional aquaculture
publications is a direct result of the Regional
Aquaculture Center legislation. Inthe Scuth-
ern Region less than half the states had fact
sheets covering the major species in their state.
By pooling regional expertise, over 50 fact
sheets were made available covering most as-
pects of culture of the major speciesin the re-
gion. Due to limited time and finances, some
subjects remain to be covered and additional
species information is needed. These needs will
be addressed in subsequent projects.

The use of videos seems destined to become
the major educational medium for the coming
decade. With this in mind, videos on production
of individual species and information common
to all species were prepared. Again thiswasa
regional effort which brought together the best
expertise available to produce and direct these
educational products. The eleven videos avail-
able, or soon to be available, constitute over one-
half of the aquaculture production videos avail-
able in the world today. One producer observed:
“When there is nothing I really want to watch
on television, I putyour video cassette into my
VCR. SofarThaveseenitatleast six timesand
I continue to learn something new each time I
gee it.” This is the purpose of these videos, and
theyare being put to good use in homes aswell
as the high school and college classroom. Not
only producers but the general public can be-
gin to understand the many technical aspects
ofbeinginvolved with aquaculture.
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APPLICATION QF RESULTS:

Providing the best information from which
to make decisions is one facet of Extension
responsibility. The materials made available
through this project will assist producers and
potential producers to make informed
decisions. The economic value of thisis difficult
to measure but is estimated to exceed
$1,000,000 annually in cost savings in just the
State of Texas. The other 14 regional states and
territories should realize similar savings.
Another facet served by educational
publications is to make the general public aware
of the immensity and complexity of the
aquaculture industry. No method has been
devised to measure the value of an informed
public making rational, intelligent decisions
affecting land use planning, water allocations
and food safety, but most professionals consider
it even more important to the future of the
industry than information to the target
audience.

PUBLICATIONS:

These are described previously in the
Annual ProgressReport.

E. Performance of Aeration
Systems for Channel Catfish,
Crawfish, and Rainbow Trout
Production

Termination Report
For The Period
March 1, 1988 to September 30, 1990

COOPERATING INSTITUTIONS:

Auburn University - Clande E. Boyd

Louisiana State University - F. Eugene
Baker, J. David Bankston, Thomas B.
Lawson, and Robert P. Romaire

Mississippi State University - Craig S.
Tucker

North Carolina State University - Jeffrey M.
Hinshaw
Texas A&M University - James T. Davis

ADMINISTRATIVE ADVISOR:

David H. Teem, Associate Director
Alabama Agricultural Experiment Station -
Auburn, Alabama

REASON FOR TERMINATION:

The project objectives were completed and
the termination deadline was reached.

MAJOR ACCOMPLISHMENTS:

Auburn University

A water circulator was designed, fabri-
cated, and tested. This 3-hp device consists of
alarge casing, fan-blade impellers, flow stabi-
lizer surfaces, bearings, drive system, motor,
and support frame. It was tested at several
combinations of shaft speeds, fan-blade sizes,
and fan-blade widths. The best results were
obtained with a 6-inch wide fan blade of 24-
inches in diameter. Results for this fan-blade
width are summarized below:

ErecTric POWER
CoNSUMED
SPEED NO. FAN Per Hour  DISCHARGE
(rPM}  BIADES (&wW) (cPM)
90 1 0.47 7,200
2 0.58 7,400
3 0.61 7,500
4 0.67 8,000
120 1 1.40 9,500
2 1.68 10,600
3 1.79 11,000
4 1.73 10,400
144 1 2.77 12,900
2 3.40 12,400
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One, 2.2-kw (3-hp) water circulator was
placed in each of three ponds (1.6 ha; 4 acres)
at the Delta Research and Extension Center,
Stoneville, Mississippi, and three ponds served
as non-circulated control ponds (see MSU ac-
complishments). A researcher from Auburn
University made water movement measure-
ments by the gypsum block or clod card tech-
nique. In this technique, the increase in the
rate of digsolution of gypsum blocks in me-
chanically-circulated ponds over the rate of
dissolution of gypsum blocks in non-circu-
lated control ponds is taken as a measure of
increased water movement. Blocks were placed
at 48 positions in each of the ponds. Near the
discharge of water circulators, gypsum blocks
dissolved 3.5 times faster than in non-circu-
lated ponds. At the furthest peint from the
water circulator, the dissolution rate was 1.2
times faster than in non-circulated ponds.
Therefore, water circulators were effective in
increasing water circulation. Energy input
was not great -- 0.75 hp per acre.

Ahooded paddle wheel aerator was designed
and constructed to utilize pure oxygen. Initial
tests of this design indicated a number of
potential problems. After an attempt was
made to correct these design flaws, a new
series of trials were run. This second series of
experiments again brought out problems that
appear to be inherent in the application. We
were still unable to fabricate a hood for the
paddle wheel that did not collapse during
operation. Also, when flow rates of oxygen
were increased to levels calculated to be
sufficient to provide the desired amount of
oxygenation of water, large gas bubbles were
lost in the effluent. Even when the effluent
water was discharged at a depth of three feet,
there still was a loss of large gas bubbles. It
appears that pure oxygen supplementation of
a paddle wheel aerator is not feasible.

Mississippi State University

Six, 1,6-ha ponds at the Delta Research

and Extension Center, were stocked with 15,7560
channel catfish /ha. Fish were fed to satiation
oncé daily and supplemental aeration with
7.5-kw electric paddle wheel aerators was
provided when dissolved oxygen concentra-
tion declined to between 2 and 3 mg/liter.

One, 2.2-kw water blender wasinstalled in
each of three randomly selected ponds. Blend-
ers were fabricated with three, 5-bladed pro-
pellers operated at 90 rpm. Beginningin May,
blenders were operated daily between 0900
and 1600. Three ponds without blenders served
as controls.

Assessment of data collected to date
indicates no overall differences in ammonia,
nitrite, or phytoplankten biomass between
treatments. However, use of water blenders
has affected dissolved oxygen concentrations
and the amount of supplemental aeration
required. Dissolved oxygen concentrations
and water temperature were nearly uniform
with depth over most of the pond area during
hot, calm afternoons in ponds with blenders,
Similar measurements in control ponds
indicated profound chemical and thermal
stratification with dissolved oxygen
concentrations supersaturated in surface
waters and, at times, nearly depleted near the
pond bottom. Total hours of supplemental,
emergency aeration required from June 18,
1990. through October 3, 1990, are 569, 257,
and 254 for ponds without blenders and 174,
133, and 139 for ponds equipped with blenders.

An accurate assessment of benefits cannot
be made until fish are harvested and all data
are statistically evaluated. It appears, how-
ever, that artificial mixing of channel catfish
ponds using low-energy turbine blenders may
have significant benefits in improving dis-
solved oxygen budgets.

Texas A and M University

Over 1,100 people visited the demonstra-
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tion project on a commercial crawfish instal-
lation to view the design and effectiveness of
the three treatments: (1) aerators versus flow-
through water, (2) recirculated water and no
added recirculation, and (3) aeration alone.
Paddle wheel aerators, which also established
recirculation patterns, were superior to other
methods in this demonstration. Horsepower
requirements for aeratorswere less than that
required for pumps to realize the same dis-
solved oxygen concentration, Catch rates
between these two systems were not suffi-
ciently different to recommend one over the
other.

Paddle wheel aeration or recirculation,
using pumps, were both superior to non-aerated
or recirculated ponds. Fresh flow-through
water was equal to or better than all other
methods, but the expense of water at $8.00
per acre foot made this method uneconomical.

Based on the data developed from the

four ponds in this study, 1.25 hp per acre of

paddle wheel aeration was the most efficient
and cost effective method of aerating craw-
fish ponds both during the summer season
and the winter season.

Louisiana State University

Paddle wheel aerators were evaluated in
commercial crawfish ponds and in experi-
mental crawfish ponds on the LSU Ben Hur
Research Farm in Baton Rouge. Dye studies
confirmed several theories: (1) water tended
to flow through areas of least resistance, i.e.,
areas of less dense vegetation, and tended to
flow more rapidly through deeper water than
through shallow water, hugging deep water
areas around levees, and (2) internal baffle
levees were beneficial for better distribution
of water and dissolved oxygen throughout
ponds when circulating water with paddle
wheels, however, tops of baffle levees must
extend above water surface to prevent the

water from overtopping the levees and short-
circuiting.

Capacity of paddle wheels to move water
varies with size, vegetative biomass, and
positioning in the pond. Bafflingis required
around paddle wheel aerators to limit “back-
flow”. Flow capacity of the 10-hp unitsranged
from 2,284 to 5,145 gpm. The kw demand on
these unitswas 6.5. Operating cost was $0.46/
hr. It required 3-4 days to recirculate water
throughout these large pond systems. Inthe
5-acre ponds at LSU, two, 3-hp paddle wheel
aerators produced a flow of about 2,500 gpm,
recirculating the entire pond in 26 hours.

Early morning dissolved oxygen in ponds
at LSU with paddle wheels was significantly
higher than unaerated ponds. The spatial
distribution of dissolved oxygen and tempera-
ture was more uniform in aerated ponds than
in unaerated ponds. The paddle wheel aera-
tion provided a definite advantage where dis-
solved oxygen was concerned. Flushing of
non-aerated ponds was not as effective In
maintaining satisfactory water quality as was
the use of paddle wheel aerators.

Crawfish producers in Louisiana have
installed recirculation systems with paddle
wheel aerators. Two of these systems have
been studied to assess the water volume flow
and the flow patterns within the ponds.
Adjustments in the way the paddle wheel
devices are mounted within the internal levees
have shown significant results related to water
flow volume. By placing structures that restrict
the return opening to the width of the paddles,
the volume of water circulated was more than
doubled as compared to tests conducted the
first year. Asan example,ina22-acre, heavily-
vegetated pond, a 5-hp paddle wheel aerator
moved 6,150 gpm.

A pond was constructed as part of the Vo-
cational Agriculture Program at Crowley High
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School. LSU provided the design and fur-
nished a 3-hp aerator. The site is being used
for teaching the principles and operation of
this new crawfish pond system. Approximately
25 ponds have been constructed or modified
to utilize the technology developed in this
project. Production increases, product qual-
ity increases, and operating cost decreases
have been reported. Some report doubling
gross dollar return per acre while others re-
port only livability and size gaing. Utility
operating costs are reduced in all cases, some
by as much as 756%.

North Carolina State University

Columns which were built for preliminary
trials were made of rolled aluminum with
perforated screen inflow areas, and were filled
with 1 inch Jaeger Tri-Pack media. Each
column contained approximately 18 cubic feet
of packing media. Typical flow rates through
each column ranged from 250 to 500 gpm. In
field trials, the oxygen content of the water
was increased to approximately 145% of satu-
ration with a calculated oxygen transfer effi-
ciency averaging 62%. When tested on three
production farms where the water was re-
used serially, these devices quickly lost effi-
ciency and capacity due to bacterial fouling of
the packing media. A typical column could be
operated no more than 14, and usually less
than 7, daysbefore the mediawould need tobe
removed and cleaned to remove bacteria and
debris.

After consulting with industry coopera-
tors, a decision was made to switch to pressur-
ized packed columns for the addition of oxy-
gen, At this time, one system has been con-
structed with a capacity to produce up to 350
gpm of water containing approximately 400
ppm dissolved oxygen. It has recently been
put into operation on a commercial farm in
North Carolina. The theoretical efficiency of
this type system is 100% for oxygen put into

solution, however, the actual efficiency for
this use will be somewhat less, due to bubble
formation at the sites of discharge of the en-
riched water into the cuiture system. While
testing the system, problems were encoun-
tered with lethargic feeding of fish due to
clevated carbon dioxide levels in the lower
tanks of the farm. The carbon dioxide levels
reached a maximum of 19 ppm and reduced
the pH to 6.2. The problem was corrected by
using perforated metal screens between tanks
for more efficient gravity aeration, and by
increasing water flow rate for greater dilu-
tion. Preliminary data indicate an increased
production (per unit water flow) of approxi-
mately 170%, with an oxygen cost approach-
ing $0.10 per pound of fish produced. Liquid
oxygen costs during this portion of the test
were $35 per 1,000 pounds, delivered.

The biological effects of supplemental
oxygen were evaluated in a field study con-
ducted on a commercial trout farm equipped
with a pressurized packed column oxygen
system, From September 14 - October 31,
1989, paired raceways at Jenning’s Trout Farm
in North Carolina were stocked with com-
mercial densities (75 kg/cubic meter) of rain-
bow trout with one of each pair of tanks
receiving oxygen enriched water. Total weights
of each group of fish were provided by the
farm managers. Prior to the experiment, and
at two week intervals during the test, tissue
and blood samples were taken from the groups
of fish for analyses of selected physiological
parameters, including hematocrits, total hemo-
globin, plasma cortisol, osmolality, glucose,
and lactate levels. Samples of each group of
fish were measured for lengths and weights
prior to the oxygen enrichment and at the bi-
weekly samples. Tissue samples were stored
for future analyses of tissue energy levels,

‘ T'he physiological parameters monitored
in rainbow trout in tanks receiving supple-
mental oxygen (dissolved oxygen approxi-
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mately 11.9 mg/liter) did not differ from fish
in tanks not receiving supplemental oxygen
(digsolved oxygen approximately 9.4 mg/li-
ter). During the study, water temperatures
declined from 12 to 8 degrees Centigrade,and
oxygen levels even in non-supplemented

were well above nstressful” levels for trout in
culture systems. Fish exposed to supplemen-
tal oxygen exhibited a 18.5% increase in weight
compared to the 94 5% increase in fish not
receiving supplemental oxygen.

APPLICATIONS OF RESULTS:

Research done at Auburn University dem-
onstrated that a low-head-high discharge water
circulator can be fabricated for a reasonable
price (probably about $2,000 per unit), that
the water circulator will gignificantly improve
water circulation in catifsh ponds, and that
the power consumption of the aerator is less
than that of paddle wheel aerators. Research
with the water circulator at the Delta Re-
search and Extension Center suggests that
thewater circulator will reduce the amount of
paddie wheel aeration necessary in catfish
ponds. However, more pondresearch mustbe
conducted before the water circulator can be
recommended for use in catfish farming.

Results of research conducted at Louisi-
ana State University showed that paddle wheel
aerators are effective in improving water quality
in crawfish ponds by significantly reducing
frequency and severity of critically low DO
(less than 3 mg/liter or 25% oxygen satura-
tion), and by eliminating zones that eitherare
low or devoid of oxygen and not suitable for
optimal crawfish production. Paddle wheel
aerators more effectively mix and circulate
aerated water in crawfish ponds compared to
the conventional water management practice
of flushing ponds with fresh water.

Extension personnel in Louisiana have
worked closely with farmers, and paddle wheel

aerators have been installed in many craw-
fish ponds. The economic benefits have been
estimated at $200 per acre. 1t is felt that
water recirculating systems with paddle wheel
aeratorswill becomea standard management
tool which will save water, reduce pumping
costs, and improve profits.

Work done at Texas A&M Universitywith
water recirculation by paddle wheel aerators
in crawfish ponds agrees with the LSU re-
sults. An estimated 75% of all farmers in the
state are using either paddle wheels or pumps
to recirculate water in their crawfish ponds.
Thisisamarked change from the 25-30%who
were using these methods in 1985. Because
previous applied research studies have re-
ported that harvests increase by 50to 100%in
recirculated ponds, individual farmers have
benefited directly from this effort.

Oxygen supplementation for rainbow trout
in commercial trout raceways and in an ex-
perimental facility have not produced signifi-
cant improvements in trout growth rates or
food conversion. However, oXygen enrich-
ment does allow increased carrying capacity
on commercial trout farms, but with a slightly
higher cost of production. Further research
will be needed to ascertain if oxygen supple-
mentation can improve profits in trout farm-
ing in North Carolina.

PUBLICATIONS:

Journal Articles

Boyd, C.E.and B.J  Watten. 1989. “Aera-
tion Systems in Aquaculture.” CRC Critical
Reviews in Aquatic Sciences, Vol. 1, Issue 3,
pp. 425-475.

Hinshaw, Jeffrey. In press. “Validation
of solid phase enzyme immunoassay technique
for the measure of plasma cortisol in rainbow
trout.” Journal of Aquatic Animal Health.
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Extension Service Publications

Baker, F. Eugene., J. David Bankston, and
T, Lawson. Undated. “Recirculating crawfish
ponds with paddlewheel aerators.” Louisiana
State University Extension Service, Louisi-
ana State University Agricultural Center.

Bankston, J. David, F, Eugene Baker, T.
Lawson, and J. Roux. 1989. “Demonstration
of paddlewheel aerators in crawfish ponds.”
Written for presentation at the 1989 Interna-
tional Summer Meeting jointly sponsecred by
the American Society of Agricultural Engi-
neers and the Canadian Society of Agricul-
tural Engineering.

Comments

Additional extension bulletins and research
papers are in preparation.

F. Immunization of Channel Catfish

Annual Progress Report
For The Period
October 1, 1989 to September 30, 1990

COOPERATING INSTITUTIONS:

Alabama Agricultural Experiment Station -
John A. Plumb (Project Chairman)
Department of Fisheries and Allied
Aquacultures, Auburn University

Louisiana State University - Ronald L.
Thune, Department of Veterinary
Microbiology and Parasitology, College
of Veterinary Medicine

University of Georgia - Vicki S. Blazer,
Fisheries Research Unit, School of
Forestry

ADMINISTRATIVE ADVISOR:

Lowell T. Frobish, Director

Alabama Agricultural Exper. Station
Auburn, Alabama

INTRODUCTION:

The second full year of this project has
been a more productive year than the first,
and the projects at Auburn University (Plumb),
Louisiana State University (Thune) and the
University of Georgia (Blazer) have progressed.
Each of these research groups are well on the
way to meeting their objectives.

PROGRESS QOF THE WORK AND PRINCIPAL
ACCOMPLISHMENTS:

Auburn University

(A)Identify and purify the immuneo-
dominant antigen of Edwardsiella ictaluri:
The immunodominant antigen from the outer
membrane of Edwardsiella ictaluri was isolated
by differential centrifugation of French press
disrupted whole cells after treatment with
detergent. The protein was purified by SDS-
PAGE and Elutrap technique. This purified
protein has a molecular weight of 36,000 daltons
and exhibited very strong antigeneicity
compared to whole cell (broken and unbroken),
both in vitro and in vivo by using ELISA
employing monoclonal antibody.

(B) Evaluation of the protection provided
by the immunodominant antigen of E. ictaluri

in channel catfish: Channel catfish (35 geach)
were vaccinated IP using broken cell, crude
envelope protein and purified outer mem-
brane protein (immunodominant protein)
(36,000 daltons). The fish were booster vacci-
nated 14 days later and challenged 28 days
after initial vaccination. Fish vaccinated and
boosted with the purified membrane protein
had 24% mortality compared to 54.5% mortal-
ity for non-vaccinated controls. Other prepa-
rations, whether accompanied by a booster
vaccination or not, gave no protection. A
strong relationship was shown between se-
rum antibody titer and degree of protection.
When challenged with a high dose of E. icta-
luri, titers of 1:256 or 1:512 reduced mortality
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from 100% in negative antibody titer fish to
77 8%, for medium titers (<1:128),and 57.7%
in high antibody titer fish (>1:1024). How-
ever, when a moderate level of challenge was
given the mortality was a8 follows: negative
titers-72.2%; low titers-51.3%, medium titers-
95% and high titers 6.5% mortality, Antigen
impregnated feed fed every 10 days main-
tained a high antibody titer. Kinetics of the
jmmune response to E. iotaluri showed that
the antibody titer gradually increased and
reached a peak 3 or 4 weeks PI and then
gradually declined, but antibody was still pres-
ent at 11 weeks. An anamnestic response
immediately followed a booster vaccination.
Temperature and antigen dose (quantity) have
effects on antibody production.

Kidney tissue from immunized channel
catfish provided protective immunity when
introduced into non-immunized channel cat-
fish. Mortality of non-immunized, non-cell
transfer fish was 20%, 39% in immunized-
non-cell transfer fish and 8% in cell-transfer
fish whether or not they were previously im-
munized. Passive immunization with serum
from immunized fish reduced mortality of
challenged fish from 100% in control fish to
80% in passively immunized fish. Using rab-
bit anti E. ictaluri serum, the mortality was
reduced from 96% to 48%.

Louisiana State University

A) Wﬂ—f@c—c‘”—hk
midine kinase (TK) gene to enable future
studies as a selectable site for the insertion of
bacterial genes: An Aeromonas hydrophila
genomic DNA library was constructed in order
to clone the surface layer protein gene of
motile aecromonads. Aeromonas hydrophila
genomic DNA was isolated, purified and par-
tially digested with BamHI restriction en-
zyme to generate DNA fragments ranging in
size from 2 to 20 kilobases. The plasmid
vector pUC19 was linearized by complete di-

gestion with BamH] and dephorylated with
calf intestine alkaline phosphatase. Ligation
of bacterial genomic DNA to the plasmid vec-
tor was achieved and competent E. coli cells
(strain DH5-alfa) were transformed with an
efficiency over 50%. The resulting Aeromonas
hydrophila DNA library was screened using
an enzyme linked immunosorbant assay
(ELISA) to detect the expression of surface
layer protein.

(B) Cloning Aeromonas hydrophila S-layer
MMM
jes into the atenuated virus: The channel
catfish herpesvirus (CCV) encodes a thymi-
dine kinase (TK) which is biochemically dis-
tinguishable from the host, channel catfish
ovary (CCO), cell line TK and other herpesvirus

5. TK deficient CCO cells (CCOBr) were
developed by propagating CCO cells in in-
creasing concentrations of S-bromo-2’-de-
oxyuridine (BUdR). CCV induced TK activity
in the TK deficient cells. This activity was
compared to CCO-TK in ATP and CTP phos-
phate donor assays, nucleoside substrate-
competition and JdTTP feedback inhibition
assays. The viral TK was more competitively
iphibited by deoxypurines than cellular TK
and showed dTTP mediated feedback inhibi-
tion. CCO-TK utilized lower concentrations
of ATP more effectively than CCV-TK. Nei-
ther CCV-TK nor CCO-TK utilized CTP as a
phosphate donor. This is in contrast to other
herpesvirus TK’s and indicates divergence from

jan herpesviruses. To make the CCV-
TK gene on the CCV genome, 8 TK negative
mutant of CCV was developed by passing the
virus in the presence of BUdR then selecting
anisolate (CCVAr)which grew inthe presence
of 1mM 1-g-D arabinofuranosylthymine (Ara-
T). A CCV partial genomic library was con-
structed by cloning restriction endonuclease
EcoRI digested viral DNA into plasmid pUC-
19. A more complete library was constructed
into cosmid pHC-79 by cloning a partial EcoRI
digest of viral DNA. Four of the cosmid clones
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encompassed 98% of the genome, The cosmid
CCV DNA clones and pUC-19 subfragments
were used in cationic-liposome mediated co-
transfections with CCVAr DNA in marker
rescue assays. CCVAr rescue, scored hy CdT
mediated plaque autoradiography on CCOBr
cells, mapped the mutation within the direct
repeat ends of the genome. Further marker
rescue assays using the pUC-19 based library
and subsequent subclones of fragments from
the terminal direct repeat regions of the
genome mapped the mutation within a 7.5
kilobase EcoRI-Xbal fragment. Thisregionis
presently being sequenced to identify the
open reading frame and transcription control
elements of the CCV-TK gene.

University of Georgia

(A) Determine if specific immune resis-
tance to E. Ictaluri can be enhanced through
dietary manipulation, in nonimmunized, bath
and orally immunized, and oral only immu-
nized fish from each experimental diet: We
have completed the first portion of the re-
search objectives. Four laboratory-prepared
feeds were compared. These feedswere iden-
tical except for the lipid sourcewhich wasbeef
tallow, soybean oil, menhaden oil or a combi-
nation of all three. For each of these groups,
tissue fatty acid and vitamin E levels were
measured. Within each diet group, macro-
phage function and antibody production were
compared in nonimmunized, bath only-im-
munized, oral only-immunized and bath fol-
lowed by oral boost.

Although all the data has not yet been
analyzed, there were differences noted in
macrophage function--particularly the kill-
ing of engulfed, live E. ictaluri. In general,
the macrophages of fish fed menhaden oiland
the combination feed had enhanced killing.
Bath immunization further enhanced this
killing, however, oral immunization did not.
Although the menhaden group had the high-

est macrophage killing activity, it had the
lowest growth rate.

(B) Compare the above group for guryival
after challenge with virulent E. ictqluri: We
attempted to challenge fish from each of the
groups to evaluate their performance when
exposed to a live, virulent strain of E. ictaluri.
Unfortunately, we were unsuccessful in that
we had very few mortalities even in the non-
immunized group.

(C) Evaluate the fatty acid profiles and
vitamin E content of the diets and tissues of

fish from each group: Liver and muscle were
removed from representative fish from each
group in year one and are being analyzed by
investigators in food science.

(D) If dietary enhancement is seen, deter-
mine the least amount of time enhancing
diets would have to be fed in order to balance
optimal protection and cost-effectiveness:
Because of the above results, we decided to
test 3 diets (commercial, beef tallow and
combination) instead of 2 diets in year 2. We
received swim-up fry from LSU, divided them
in 24 groups, including nonimmunized and
bath immunized (which will be orally boosted).

All groups were fed commercial feed for
approximately 2 weeks prior to the start of the
experiment. Fish were then fed the appropri-
ate test diet for one week before and one week
after bath vaccination. All groups are not
being fed commercial feed for varying times
before switching to the lab diets in order to
determine if time on the lab diets has any
effect on enhanced protection. Groupswill be
maintained onlab feeds 4, 2 or 1 week prior to
the oral boost, and on these feeds until the
challenge 3 weeks later.

These experiments are in progress and
should be completed by the end of December,
1990, We are currently passing the bacteria
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through fish hoping to enhance virulence. We
will do virulence tests before the challenges.

USEFULNESS OF FINDINGS:

Auburn University

Results from the jmmunization studies can
be used in preparation of a highly antigenic,
specific vaccine against E. ictaluri. It was
shown that cell membrane protein (36,000 dal-
tons) was more antigenic than whole or broken
cell preparations. These results canbe used to
establish vaccination regimes. It was shownta
booster vaccination was necessary to maxi-
mize immunity and that antibody titer must
be at a certain level before it provides protec-
tion. Also abooster vaccination in the feed at
10-day intervals will maintain an antibody level.

Louisiana State University

Cloning and mapping of the CCV-TK gene
is the first step in the development of a CCV
vector system for vacci ating channel catfish
against CCV and inserted immunogens of other
pathogens. Sequencing of the TK gene will
enable us to identify restriction enzyme sites
for gene deletion and insertion studies. In
addition, cloning of the A. hydrophila S-layer
protein will allow the first insertion and cross
protection studies to be conducted.

University of Georgia

These results can be used to enhance the
jmmune competence of vaccinated channel
catfish through dietary formulations. Also
the results will improve our understanding of
dietary quality and disease susceptibility.

WORK PLANNED FOR NEXT YEAR:

Auburn University

Research on this project is near comple-

tion. The remainder of the time will be spent
on writing a dissertation and manuscript prepa-
ration for publication.

Louisiana State University

The A. hydrophila genetic library will be
further screened for the S-layer protein, and
the proteins expressed by the positive clones
will be compared to the native protein. The
CCV-TK gene will be sequenced and mod-
ified in order to produce a TK negative virus
that has been inactivated by deletions and/or
insertions. The recombinant virus will be
evaluated for in-vitro TK production and the
recombinant TK gene will be sequenced to
confirm the specificinsertion or deletion. Re-
combinant virus will finally be evaluated for
infectivity and protection in gpecific-patho-
gen-free channel catfish.

University of Georgia

The hallenge experiments for the work in
progress will be completed as will the fatty
acid profiles.

PUBLICATIONS:;

Auburn University

One doctoral dissertation and three manu-
scripts for publication are in preparation.

Louisiana State University

One Ph.D. dissertation has been com-
pleted and a second is in preparation.

Hanson, L. A. 1990. "Biochemical Char-
acterization and Gene Mapping of the Chan-
nel Catfish Herpesvirus (CCV) - Encoded Thy-
midine Kinase, A Selectable Site for Homol-
ogous Recombination.” Ph.D. Dissertation.
Louisiana State University.
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G. Enhancement of the Immune
Response to Edwardsiella
lctalurl in Channel Catfish

Annual Progress Report
For the Period
October 1, 1989 - September 30, 1990

PERATING INSTITUTIONS:

Clemson University - J. R. Tomasso and
T. E. Schwedler, Department of
Aquaculture, Fisheries and Wildlife

Texas A&M University - D. M. Gatlin and

" W. H. Neill, Department of Wildlifeand

Fisheries Sciences and D. H. Lewis,
School of Veterinary Medicine,
Department of Veterinary Microbiolegy

University of Georgia - Vicki S. Blazer,
Georgia Cooperative Fish and Wildlife
Research Unit

ADMINISTRATIVE ADVISOR:

d. R. Fischer, Director
South Carolina Agric. Experiment Station
Clemson, South Carolina

The SRAC project entitled “Enhancement
of the Immune Response to Edwardisella
Ictaluri in Channel Catfish” was initiated on
May 2, 1989, Six researchers from Clemson
University, the University of Georgia and
Texas A&M University are involved.

PROGRE F THE WORK AND PRINCIPAL
ACCOMPLISHMENTS:

Researchers have completed the individ-
ual evaluations of selenium, levamisole and
vitamin E on the immune response of channel
catfish to Edwardsiella ictaluri. A more de-
tailed description of the progress of each
component of this project is given in the fol-
lowing sections:

Effect of Selenium on the
Immune Response

Purified diets containing adequate vita-
min E (60 TU/kg) were supplemented with 0,
0.25 and 10 mg/kg Se and fed to immunized
and nonimmunized fingerling channel cat-
fish in aquaria to evaluate the effects of die-
tary selenium on immunocompetence and
disease resistance to E. ictaluri. Atthe end of
the 15-week feeding trial, selenium status of
fish fed the various diets was confirmed by
analysis of selenium-dependent glutathione
peroxidase (SeGSH-Px) activity in liver. Fish
fed the basal diet were selenium deficient as
evidenced by significantly (P <0.05) reduced
SeGSH-Px activity as compared to fish fed
diets supplemented with 0.25 and 10 mg/kg
Se. However, supplemental selenium in the
diet did not improve immunocompetence of
catfish based on assessment of antibody tit-
ers, phage neutralization, peritoneal macro-
phage activity and resistance to a challenge
bylive E. ictaluri. Infact,selenium deficiency
actually improved the resistance of catfish to
bacterial challenge. Similar responses have
been observed in some selenium-deficient
mammalian species. Subsequent experiments
to evaluate the combined effects of dietary
selenium and vitamin E on immunocompe-
tence of channel catfish are proposed since
these nutrients have complementary bio-
chemical functions which mayinteract syner-
gistically.

Effect of Vitamin E on the
Immune Response

Channel catfish fingerlings were accli-
mated to laboratory conditions and fed diets
containing 0, 60 or 2,600 mg/kg vitamin E for
3.5months. Half ofthe fish in each treatment
were immersion vaccinated after 0.5 months
using formalin killed E. ictaluri. These fish
also received an oral booster two months later.
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After 3.5 months, the vaccinated fish had
a significantly higher phagocytic index than
the non-vaccinated fish (2-way ANOVA).
Phagocytic index in the immunized fish also
increased significantly in a diet-dependent
manner in the vaccinated groups (l-way
ANOVA). Bacteriocidal activity was
significantly affected by diet in both vacci-
nated and non-vaccinated groups (1-way
ANOVA); however,no patternwas evident. In
general, bacteriocidal activity was higher in
the non-vaccinated groups (2-way ANOVA).
The groups (both vaccinated and non-vacci-
nated) fed the high vitamin E diet were
significantly more resistant to red blood cell
peroxidation than the groups fed the
intermediate and low vitamin E diets. All
groups responded similarly to challenge by
injection of live bacteria.

Effect of Levamisole on
Immune Response

Initial studies revealed that bath im-
munization of catfish fingerlings and adults
with formalin killed bacterins of E. ictaluri
did not yield consistent immune responses
with respect to protection and various serologic
parameters. Hence, a pilot study was conducted
comparing various formalin- and heat-killed
preparations for efficacy in bath immunization
of catfish. The bacterin which proved superior
was prepared froma two broth culture, washed
9X in saline, autoclaved and the turbidity
adjusted to Macfarland standard 4, and di-
luted 10X in abath wherein fish were held for
20 minutes. Four groups of fish were studied,
i.e., a control group ‘maintained on conventional
diet (0.25 ppm Se), a group maintained on a
conventional diet containing no Se, a group
maintained on 1% carrisyn (an immunopo-
tentiator), and a group which received levami-
sole after having been immunized. Each of
the four groups were subdivided into subgroups,

one of which had been jmmunized and the
other which had notbeen immunized. Allthe
fish which were immunized had significant
agglutinin titers 2 weeks after immunization;
the agglutinin titers of those fish which had
received carrisyn were 9. to 8-fold higher
than control fish; levamisole treatment and
selenium deprivation enhanced serologic
response approximately 9-fold. Challenge
studies using 2XLD50 live organisms revealed
that selenium deprivation and i
corporation of carrisyn enhanced pro-
tectiveness of the immunization protocol.
While levamisole did not appear to enhance
protection in unstressed fish, the drug does
appear to enhance immune responses of
stressed fish.

USEFULNESS OF FINDINGS:

The findings of research conducted this
year will be used to design the studies using
combinations of vitamin E, selenium and
levamisole.

PLANS FOR NEXT YEAR:

Fish are presently being acclimated to
laboratory conditions at Clemson University
and Texas A&M University. These fish will
be used to investigate the ability of combina-
tionsof vitamin E, selenium and levamisole to
enhance the immune response to Edward-
siella ictaluri (objective 4), to investigate the
role of levamisole in ameliorating stress-
induced immunosuppression (objective 5), and
toinvestigate therole of combinations of vita-
min E, selenium and levamisole in ameliorat-
ing stress-induced immunosuppression (ob-
jective 6). An extension publication concern-
ing the relationship between nutrition and
health in channel catfish willbe prepared (ob-
jective 6).
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H. Eftect of Nutrition on Body
Composition and Subsequent
Storage Quality of Farm-raised
Catfish

Annual Progress Report
For The Period
October 1, 1989 to September 30, 1990

COOPERATING INSTITUTIONS:

Auburn University
Fisheries R.T. Lovell (Leader)
Ag. Economics  Upton Hatch
Kentucky State University
Aquaculture
Res. Center J H. Tidwell (Leader)

C. Webster
Louisiana State University
Forestry, Wildlife

& Fisheries R.C. Reigh (Leader)
Food Science J. Samuel Godber
Mississippi State University
Delta Res. and
Ext. Center E.H.Robinson(Leader}
Biochemistry R.P. Wilson
Wild. & Fish. H.R. Robinette
Ag. Economics  J.E. Waldrop
Food Science &
Human Nutri. J.0. Hearnsberger
Texas A&M University
Wild. & Fishery
Sciences D.M. Gatlin (Leader)
University of Georgia

Food Science
& Technology J.J. Jen (Leader)

J.W. Huang
D.A. Lillard
P.E. Koehler
R.R. Eiten Miller
Georgia Exp.
Station, Griffin M. Erickson
Coastal Plains
Exp. Station,
Tifton G. Burtle

ADMINISTRATIVE ADVISOR:

Gale A. Buchanan, Associate Director
Georgia Agricultural Experiment Station
Tifton, Georgia

PROGRESS OF WORK AND PRINCIPAL
ACCOMPLISHMENTS:

Objective 1: At Auburn University, diets
containing five DE/protein ratios were fed at
satiation rate to year-3 (second growing sea-
son) channel catfish in ponds. The DE/pro-
tein ratios (10.0, 9.4, 8.5, 7.7, and 7.0 kcal/
gram) were effected by changing protein
percentages from 24 to 28, 32, 36 and 40. Fish
fed the lowest percentage of protein gained
the most, however, they consumed more feed.
Feed conversion was the same for all treat-
ments (1.85). A possible reason fish did not
respond to the higher amounts of dietary
protein is that nitrite in water and methemo-
globin in fish increased with protein percent-
age. Dressing percentage was not different
among treatments (67%). Fat percentage in
fillets was higher in fish fed 24% protein feed
than the other feeds (11.0 vs. 9.1%).

The Food Science Department, Univer-
sity of Georgia, collected fish fromthe feeding
study done at Auburn and evaluated quality
changes during iced and frozen storage. The
diets fed (described above) had no affect on
flavor, free fatty acid content, TBAvalue (ran-
cidity), ammonia, or bacteria counts during 14
days ice storage. Vacuum packaging improved
keeping quality of the iced fillets. After 90
days frozen storage, there was no difference
among dietary treatments or among packag-
ing methods (vacuum vs. overwraps) in TBA
values, Free fatty acid content was markedly
lower in fillets from the 40% protein treat-
ment. Acceptance (taste) scores were higher
for fish fed the 24% protein feed after 90 days
storage.
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Nonstandard procedures measuring lipid
oxidation in frozen catfish were evaluated at
Georgia Experiment Gtation in Griffin. No
losses of the alleged antioxidant carnosine or
polyunsaturated fatty acids could be detected
in catfish muscle after 12 week abused frozen
storage. Tissue vitamin E level appears to be
an indicator for onset of rancidity in catfish.
However, method for determination and cooked
vs. uncooked flesh affects yield of vitamin E,
therefore, validation of appropriate method-
ology is necessary.

A feeding experiment was conducted in
ponds at LSU to evaluate effects of top dress-
ing commercial catfish feed with 2 or 4% of
beef fat, catfish oil or menhaden oil. Duringa
7-month feeding period, survival and weight
gain were not affected by lipid source or level
of supplementation. Neither muscle, liver or
viscera lipid content was affected by treat-
ment. However, dressing percentage was sig-
nificantly higher for fish fed menhaden oil
than catfish oil. Liver weight was significantly
lower for fish fed menhaden oil. Fatty acid
analysis of the fish flesh and frozen keeping
quality evaluation of the fillets are in prog-
ress.

Objective2: Astudytoevaluate the effects
of a high-protein finisher feed on yield and
fattiness in catfish is at the end of the second
year of growth at the Delta Research and
Extension Center (DREC), Stoneville, Missis-
sippi. Based on first-year data, there were no
differences in weight gain or proximate com-
position of muscle tissue regardless of dietary
treatment. Fish fed the 98% finisher diet had
more visceral fat than those fed a 32% protein
feed for the entire experimental period. Sec-
ond year fish are currently being harvested.
The Department of Wildlife and Fisheries at
Mississippi State University (MSU) has com-
pleted the second year of a growth study to
evalnate the effects of dietary protein level
(32% vs. 38%) and feeding regime (satiation or

restricted). Second year data are currently
being collected. Data from the first year
showed no significant difference among treat-
ments for weight gain, but fish fed the 32%
protein feed to satiation converted feed bet-
ter than fish fed either the 32% or 38% pro-
tein restricted diets. Feed conversionsof fish
fed the 32% or 38% protein feeds to satiation
were not significantly different.

The Department of Food Science and Hu-
man Nutrition at MSU examined three anti-
oxidants in frozen catfish. The antioxidants
retarded oxidation but the protective glaze
disappearedin4to gweeks. Removal of visual
fat by mechanical skinning adjustments was
possible, but was not viewed as desirable by
industry due tothe yield loss and therougher
texture of the fillet. TBA, phospholipid and
fatty acid changes, and taste panel analyses,
are complete and being statistically analyzed.
Second year fish are currentlybeing collected
for further study on TBA, phospho]ipid, fatty
acid profile, and taste.

A study to evaluate the effects of fre-
quency of feeding (once or twice daily) at two
protein levels (32% and 38%) on growth and
body composition of channel catfish is con-
cluding at Kentucky Qtate University. Fish
(32 g size) were stocked into 0.1-acre pondsat
a density 5500 fish/acre. The ponds were
harvested at the end of September. Data
analysis will include: weight gain, survival,
percentage of viscera fat, dressout percent-

age, proximate analysis of the dressed fillets

and waste. A second study is near completion

to evaluate the same treatments in cage cul-
ture.

Objective 3: At Texas A&M, an initial 12-
week feeding trial in aquaria evaluated diets
containing two levels of vitamin E (60 or 240
TU/kg) with or without ethoxyquin (150 mg/
kg) or butylated hydroxytoluene (0.02% of
lipid),ina factorial arrangement. None ofthe
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antioxidants altered growth, feed efficiency,
or proximate composition of bedy tissue.
Quality of catfish fillets (determined by thiobar-
bituric acid (TBA) analysis) after six months
of normal frozen storage was not reduced ap-
preciably in any treatment, however, when
oxidation of the fillets was forced by abused
storage conditions, lower TBA values were
observed in catfish fed the higher level of
vitamin E (240 TU/kg). Thus, it appears that
higher levels of dietary vitamin E may protect
catfish fillets from oxidation during frozen
storage. Afeeding studywas conducted at the
Delta Research and Extension Center (MSU)
to evaluate the effects of feeding high levels of
vitamin E (5 to 10 times the normal require-
ment) on vitamin E levels in muscle tissue of
catfish. Fish fed either 5 or 10 times the
dietary requirement for vitamin E for either
45 or 60 days prior to harvesthada4to5 fold
increase in vitamin E in muscle tissue. Frozen
fillets are currently being evaluated for rate of
autooxidation of lipids.

In other feeding trials, biochemical
regulators of lipid metabolism are being
evaluated. Diets containing three levels of
pantethine (0, 25, and 1000 mg/kg) and two
levels of lipid (5 and 10%) were fed to finger-
ling channel catfish in aquaria for 12 weeks.
The diets containing 10% lipid generally pro-
duced higher weight gain and feed efficiency,
as well as higher levels of intraperitoneal fat
and whole-body lipid, than diets with 5% lipid.
In contrast to previous results with poultry,
dietary pantethine had only limited effectson
lipid composition of various tissues.

Feeding trials at the Georgia Coastal Plains
Experiment Station indicated that catfish
growth and food consumption increased when
L-carnitine (0.1%) was supplemented into low
energy diets (2240 kcal/kg) but not when
carnitine was supplemented into high energy
diets (3520 kcal/kg). Analysis of body
composition of the fed fish is in progress.

Another study is in progress to determine if
dietary level of lysine affects response of catfish
to L-carnitine. Synthesis of L-carnitine from
butyrobetaine appears to be lacking in channel
catfish.

Studies are being conducted by the Bio-
chemistry Department (MSU) to determine
quantitative essential fatty acid requirements
of channel catfish. A study is in progress to
determine the effects of feeding tristearin,
catfish oil, menhaden oil, and a 50:50 mixture
of catfish and menhaden oil on the fatty acid
composition of membrane polar lipids over
time. These lipid sources are being studied
using both purified and practical diets. The
effect of these lipid sources on membrane
fluidity will also be evaluated.

USEFULNESS OF FINDINGS:

Feed composition and feeding strategy
affect growth and composition of gain and
possibly keeping quality of the processed fish.
Thus far, results from this project show that
year-3 catfish fed a feed with a low ratio of
protein to energy have a higher percentage of
fat in the fillets, but acceptance, or iced or
frozen keeping quality of iced or frozen fillets,
is not appreciably affected by this difference
in fillet fat content. There appears to be no
benefit in finishing year-2 catfish on a high
protein (38%) diet for weight gain or muscle
fat content. Type of fat in the diet does not
seem to affect growth or muscle fat content of
year-2 catfish, but may affect keeping quality.
Feeding vitamin E at four times the normal
requirement shows good potential for reduc-
ing lipid oxidation in frozen stored catfish
flesh. Vacuum packaging improves keeping
quality of ice stored but not frozen fillets.
Several of the objectives being evaluated in
this study, if shown to be economically fea-
sible, can improve the efficiency of production
and the consumer acceptability of processed
catfish products.
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WORK PLANNED FOR NEXT YEAR:

Most of the results presented in this an-
nual report represent results from the first
year (1989) study because that study was not
completed at the time the previous annual
report was prepared. The second year study
has proceeded essentially as planned in the
original proposal except that Kentucky State
isrepeating the first year study whichwaslost
due to diseased fish. Three of the stations are
doing long-term storage quality studies from
fish grown the first year, and these are stillin
progress. Studies for the third year will pro-
ceed as outlined in the original proposal.

PUBLICATIONS:

One technical paper was presented on
research from this project: Erickson, M.C,
1990. “Comparison of Extraction Methods for
Determining Vitamin E in Flesh and Cooked
Channel Catfish.” Abstract #488, Annual
Meeting of the Institute of Feod Technolo-
gists, Anaheim, CA.

L. Harvesting, Loading, and
Grading Systems for Cultured
Freshwater Fintishes and
Crustaceans

Annual Progress Report
For The Period
October 1, 1989 to September 30, 1990

COOPERATING INSTITUTIONS:

Louisiana State University (Lead
Institution) - Robert P. Romaire, Tom
B. Lawson, Gary Jensen, Lawrence Ww.
de la Bretonne, Jr.

Auburn University - John W, Jensen,
John Grizzle, Leonard L. Lovshin,
Randell K. Goodman

Clemson University - John Collier,

Thomas E. Schwedler

Memphis State University - Kenneth B.
Davis, James F. Payne, Bill A. Simco

Mississippi State University - Marty J.
Fuller, James G. Dillard, Martin W.
Brunson

University of Georgia - George W. Lewis,
James Shelton

University of Southwestern Louisiana -
Jay V. Huner

ADMINISTRATIVE ADVI R:

W. H. Brown, Associate Director
Louisiana Agric. Experiment Station
Baton Rouge, Louisiana

PROGRESS OF THE WORK AND PRINCIPAL
ACCOMPLISHMENTS:

Auburn University

A turbine fish pump, vacuum fish pump
and a boom-and-basket method of harvesting
and loading market-sized channel catfish were
compared. The boom-and-basket is a conven-
tional loading gear used in the catfish indus-
try. In December 1989-January 1990 the
removal efficiency of the three loading sys-
tems was determined. Three holding vats
were each stocked with 1,400 kg of market-
sized catfish,and the removal efficiency of cat-
fish with each gear was as follows: turbine
pump--301 kg fish /min; vacuum pump--54 kg/
min; and boom-and-basket--158 kg/min. The
turbine pump was twice as effective in remov-
ing fish than the boom-and-basket, and six
times more effective than the vacuum pump.
The boom-and-basket was three times more
effective than the vacuum pump.

Harvest trauma caused by the three load-
ing systems was determined in winter and
summer. In winter, catfish in three 0.4 ha
ponds were removed with each of the three
loading devices, and the fish were stocked into
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0.04 ha ponds for 2 weeks to determine sur-
vival and individual weight gain. No differ-
ence was observed between the loading sys-
tems in gurvival or weight gain of catfish. The
experiment was repeated in summer 1990.
Data is being analyzed and results will be
available during the coming year. A field
evaluation of water displacement to estimate
fish weight in live haulers was conducted, and
the results showed that 1.04 kg of market-
sized catfish displaced 1 kg of water, Catfish
can be effectively weighed by water displace-
ment resulting in less stress to the fish than
conventional weighing methods with scales.

Incidence of bacterial diseases in catfish
after harvest with the three types harvesting
and loadingloading equipment was evaluated.
Market-sized catfish were harvested from
three, 0.4 ha ponds from January-April, 1990,
After harvest, fish were held (i.e., recovery
period) for 1.5 hours, 1 day, or 14 days to
observe the effects of the harvest/loading
systems on incidence of infectious diseases.
Kidney, liver and brain tissues were exam-
ined. Four species of pathogenic bacteria
were isolated from internal organs of catfish.
During the recovery period, 50-70% of fish
from all harvest/loading methods had exter-
nal signs of bacterial disease but systemic
infections were not evident. The incidence of
external and systemic bacterial infections did
not significantly differ between the three
loading gears.

The effects of the three harvest/loading
systems on the physical and physiclogical injury
to channel catfish were evaluated from
measurements of serum enzymes and
examination of fish for external gross lesions.
Three experiments were conducted in winter
(January-March, 1990) and three experiments
in summer (June-September, 1990). Market-
size catfish were harvested with turbine pump,
vacuum pump, and boom-and-basket and held
in troughs or cages until sampled for analysis

at 1.5 hours, and 1, 4, and 14 days post-harvest.
In winter, fish harvested with the turbine
pump had higher enzyme activity (indicative
of greater stress) after 4 days of recovery than
fish harvested with vacuum pump and lift net.
The turbine pump caused significantly more
gplit fins than the vacuum pump or boom-
and-basket. The boom-and-basket caused fewer
broken spines, and the vacuum pump caused
fewer skin abrasions. Data from the summer
experiment is being analyzed,

Clemson University

A 1.3 m wide x 6.7 m long x 0.67 m deep
acrylictank was constructed for evaluation,in
the laboratory, of electrode placement and
initial response of catfish to electrical stimu-
lus. A power supply to provide2.5KWatupto
500 volts over a frequency range of direct
current (DC) to 50 khz alternating current
(AC) was assembled and tested. A three
dimensional computer-controlled motion
systern was constructed to move electrodes,
seines, or other devices in the tank in a pre-
programmed pattern. An IBM-PC personal
computer was used to record and store electri-
cal field data and to plot constant potential
contours for evaluation.

Louisiana State University

Five, 2-ha crawfish ponds were filled with
water in mid-October, 1989 for crawfish
production, and harvesting research with
crawfish began in mid-December. Two
commercial traps, a pyramid design with three-
entrances and a stand-up pillow trap with two
entrances, and three trap densities--30, 60,
and 90 per ha-were evaluated in the ponds.
Crawfish were trapped no more than 3
consecutive days per week through mid-May,
for a total of 44 harvest days. Over 33,600
trap-sets were conducted. Pyramid traps (0.47
kg/trap)were 44% more effective than stand-
up traps (0.33 kg/trap). Crawfish yield in-
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creased with an increase in trap density but
catch per unit trap effort (CPUE) declined.
Crawfish yield and CPUE was as follows: 30
trap/ha--1,375 kg/ha and 0.54 kg/trap; 60
traps/ha--2,050 kg/ha and 0.40 kg/trap; and
90 traps/ha--2,223 kg/ha and 0.29 kg/trap.
An increase in trap density from 30/hato 60/
ha increased yield 49% but decreased CPUE
25%. An increase in trap density from 60/ha
to 90/ha increased crawfish yield 8% and
decreased CPUE by 28%. Optimal crawfish
yield was attained at 60 trap/ha. No significant
decrease in crawfish yield was caused by de-
creasing crawfish trapping frequency to 3 days/
week from the present commercial
recommendation of 5-6 harvest days/week.
Laboratory and field trials were conducted to
evaluate a commercial in-boat crawfish grader.
Roller spacing at the leading end (159 mm)}
and trailing end (270 mm) separated crawfish
into four mean size groups (numbers per kg)--
66,53, 37,and 33. The grader performed well
inthe laboratorybutthe capacity ofthe unit to
grade crawfish was limited in field operations.
The grader jammed easily with crawfish and
debris, slowing harvest operations.

Production of an educational video titled
“Warmuwater Fish: Harvesting, Handling, and
Transporting” has begun. The script for the
20-minute videowas reviewed by aquaculture
extension specialistsin Mississippil, Arkansas,
Alabama, and Georgia. The script was further
edited by a communication specialist at LSU.
Video of harvesting, loading, and transporting
of channel catfish has been completed. The
video, which was filmed in Georgia and Ala-
bama, included utilization of fish pumps,
conventional loading systems, and fish trans-
port. Plans fora regional demonstration work-
shop and tradeshow on harvesting, loading,
grading, and holding commercially important
finfishes, to be held in Monterey, Louisiana,
were developed and finalized. Suggestions
from specialists in the Southern Region were

incorporated into the program. Several fact
sheets on harvesting, loading, grading, and
holding of finfishes were prepared in coopera-
tion with the SRAC project "Preparation of
Southern Regional Aquaculture Publications".

University of Georgia

Personnel from the University of Georgia
organized a Southern Regional Aquaculture
Harvesting Workshop that was held in Cohutta,
Georgia on October 10, 1989. The workshop
featured demonstrations of finfish harvest
procedures with seines; demonstration of partial
harvest and trapping techniques with seines;
harvesting Jemonstrationsusing fish transfer
pumps; and vendor displays of harvesting
equipment and live-hauling tanks, Video film-
ing for the production of “Warmwater Fish:
Harvesting, Handling, and Transporting” was
conducted of various harvesting and loading
demonstrations at the workshop. The work-
shop was attended by 85 persons from five
southern states. University of Georgia exten-
gion personnel have conducted numerous
demonstrations on the use of live cars on fish
seines, and have assisted commercial live
haulers of catfish in calibrating live haul tanks
to estimate fish weight by volume displace-
ment.

Memphis State University

Physiological responses by market-size
channel catfish harvested from ponds at Auburn
University by lift net, vacuum pump, or tur-
bine pump were evaluated in winter and
summer 1989-90. Blood samples were taken
pefore harvest, immediately after harvest, and
for several days during recovery. Plasma was
analyzed for osmotic pressure, chloride, so-
dium, glucose, and cortisol. A decrease in
osmotic pressure, chloride and sodium, and
an increase in of glucose and cortisol, are indi-
cators of stress in catfish. Stress responses
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occurred in catfish in all harvesting experi-
ments but was greatest in fish handled in
summer. Plasma characteristics returned to
pre-harvest levels several days post-harvest.
Preliminary data on stress physiology of cat-
fish suggest that turbine pump and vacuum
pump are no more stressful to catfish than
conventional lift nets.

The ionoregulatory responses of red swamp
and white river crawfish were compared in
animals exposed to different temperatures
(4-34 C) and salinities (0-30 ppt) to determine
base-line levels of physiological stress in craw-
fish. Osmotic pressure, chloride, and sodium
were determined. White crawfish tended to
have higher concentrations of electrolytes
than red crawfish. Red crawfish were col-
lected by seines and traps in experimental
ponds at LSU. Trapped crawfish were sepa-
rated, bagged on asacking table, and stored in
a cooler for 4 ¢ for 3 days. No sex related
characteristics were observed for hemolymph
characteristics. Crawfish from traps and the
sacking table had higher osmotic pressure
and chloride levels, and lower sodium levels
than did animals collected by seine, but these
characteristics returned to levels similar to
those in seined animals while crawfish were
held in the cooler. Storing crawfish in bagsin
arefrigerated coolerisan effective way to pre-
vent hemolymph disturbances.

Mississippi State University

Mississippi State University (MSU) econo-
mists visited with LSU crawfish researchers
and Auburn University catfish researchersto
discuss experimental designs and data needs
for economic analysis for the harvesting, load-
ing, and grading project. Harvesting of cat-
fish was observed at Auburn, and observa-
tions were made on methods of data acquisi-
tion. Economic analysis of data collected thus
far has begun.

University of Southwestern
Louisiana

University of Southwestern Louisiana
(USL) personnel designed and fabricated an
experimental trawl system for harvesting
crawfish in ponds with a minimal vegetation.
A 30-acre experimental crawfish pond at USL’s
agricultural research station and commercial
ponds were used to evaluate the trawl system
in April-May, 1990. Trawling was more effective
in baited areas near the shore after dark.
Secondary sorting was required to remove
small crawfish and to remove hard-shelled
crawfish from soft-shelled and paper-shelled
crawfish. The trawl system was effectively
conveyed by conventional crawfish combine
boats or by wheeled vehicles. The trawl was
easily clogged with debris and mud when used
in areas with ruts raised above the pond bottom.
The trawl appeared to catch the majority of
crawfish in one pass in the area traversed by
the trawl.

USEFULNESS QF FINDINGS:

The research efforts thus far have provided
useful benefits to producers. The finfish
harvesting demonstration workshop that was
held in Georgia demonstrated the potential
use for fish pumps for harvesting and loading
channel catfish in the Southern Region. The
results of the research and extension activ-
ities conducted at Auburn and Georgia have
been directly responsible for some catfish live
haulers converting to the method of water
displacement to estimate catfish weight in
live haul tanks. Thus, catfish can be placed
directly into hauling tanks with greater
efficiency and not weighed with scales, a process
that may cause stress to fish in transfer.

Crawfish harvesting research at LSU has
identified a trap that is 44% more efficient
than another commonly used trap in the
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industry. If pyramid traps are used, the
aumber of harvest days can be reduced from
5-6 days/week (100-120 days/season) to 3
days/week (50-60 days/season) with no
apparent reduction in crawfish yield.
Preliminary data indicate that this should
reduce crawfish harvesting cost by 30-45%.
The Louisiana Cooperative Extension Service
is recommending this change in crawfish
harvesting strategy to producers for the 1990-
91 production season.

WORK PLANNED FOR NEXT YEAR;

The work plan for the next year by the
variousinstitutionsis essentially the same a8
that outlined in the original proposal.
Harvesting, loading, and grading research
trials with channel catfish at Auburn
University will concentrate on fingerling
channel catfish. Clemson University will
finish electrode evaluation and the response
of catfish to electrical stimuli in the laboratory
in the winter of 1990-91 and evaluation of
ficld-sized electrically equipped catfish
harvesting gear will begin in the spring and
summer, 1991. Louisiana State University
will conduct a crawfish harvesting and grading
workshop and demonstration in spring 1991
and will film harvesting of baitfish, carp,
gamefish, in Arkansas and Louisiana.
Mississippi State University will be provided
with production data from the channel catfish
and crawfish harvesting components of this
project for analysis and interpretation of the
comparative economic benefits of alternate
harvest methods compared to conventional
methods. The University of Southwestern
Louisiana will evaluate the following; use of
the trawlin vegetated ponds; development of
the most effective trawling strategy (location,
time of day, pond type, etc.); comparison of
the trawl system to conventional trapping
strategies; and modification of the trawl
configuration for use in different substrates.

PUBLICATIONS:

No publications or manuscriptshave been
issued. Production of a 20-minute educa-
tional video titled “Warmwater Fish: Har-
vesting, Handling, and Transporting” has
begun. One extension publication, “Sorting
and Grading Warmwater Fish”, by Gary
Jensen was prepared as part of the SRAC
project «Preparation of Southern Regional
Aquaculture Publications”,anditis currently
in press.

J. Develop a Statistical Data
Collection System for Farm-
raised Catfish and Other
Aquaculture Products In the
Southern Region

Annual Progress Report
For The Period
October 1 to September 30, 1990

COQPERATING INSTITUTIONS:

Misgissippi State University - John E.
Waldrop

Louisiana State University - Larry dela
Bretonne, Ken J. Roberts and Gary
Jensen

Auburn University - John Jensen

Arkansas Cooperative Extension Service -
D. Leroy Gray

Texas A&M University - James T. Davis

University of Georgia - George W. Lewis

Mt. Horticultural Crops Research Station,
Fletcher, North Carolina - Jeffrey M.
Hinshaw

Langston University - Glen Gebhart

Clemson University - Thomas E. Schwedler

Florida Cooperative Extension Service -
Tom Wellborn

Tennessee Cooperative Extension Service -
Tom Hill
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Auburn University - Mike Masser
Virginia Polytech University
USDA/CSRS/ERS/SRS/NASS
Industry Representatives

ADMINISTRATIVE ADVISOR:

Verner G. Hurt, Director
Ms. Agric. & Forestry Exper. Station
Mississippi State, Mississippi

PROGRESS OF THE WORK AND PRINCIPAL
ACCOMPLISHMENTS:

A meeting of the Steering Committee for
Data Collection Systems met at Delta Proces-
sors, Indianola, Mississippi, on August 4, 1989.
Those present were Sam Hinote, J. E. Wal-
drop, Fred Tyner, Larry de la Bretonne, V. G.
Hurt, and C. G. Shepherd.

A general discussion was held regarding
the need to establish protocol, method of data
collection follow-up meetings, and identifica-
tion of individuals recommended to assist
with development of procedures to address
ohjectives outlined in the Problem Statement
developed earlier by this Steering Committee
and subsequently approved by the SRAC Board
of Directors.

Sam Hinote reviewed similar data they
currently receive for catfish which includes a
monthly processing report from NASS/USDA,
Washington, D.C. Information is supplied by
different processors and lacks consistency.
Processors voluntarily submitinformation on
amonthlybasis, therefore, much information
is lacking since not all processors participate.
There was concern expressed about the de-
gree of accuracy of information reported and
whether there wasany standardization of the
data submitted.

There was a general feeling among the
group that a national government agency

should be designated to collect data, primarily
because some sources would not be willing to
report sales, distribution, and similar data,
etc., to private or possibly regional agencies.
The need for consistency of data and for good
definitions of the information requested by
any survey was repeatedly stressed.

Mr. Hinote also indicated that the Office
of the Mississippi Commissioner of Agricul-
ture has started collecting some processing
data, but this, too, is presently somewhat
limited.

It is very important that the charge be
made to the agencies designated to collect
aquaculture data to adequately identify the
specifics of the data needed by different seg-
ments of industry.

This Steering Committee needs to iden-
tify and summarize the types of information
now available, the frequency of reporting, and
the types of information needed. This sum-
mary should be distributed to committee
members and others who will attend the next
meeting.

The reports previously prepared by the
Mississippi Cooperative Extension Service need
to be reinstated. This information was sub-
mitted three times a year and included esti-
mates of the number and size of (1) ponds in
production, (2) ponds under construction, and
(3) ponds being renovated at each of the re-
porting intervals, and an estimate of the number
of acres involved in fingerlings and food fish.
The group suggested it would be best to get
this information from county agents and send
it to one person in each state, perhaps the
Extension Fishery Specialist. Thus, informa-
tion from the states could come from the
grassroots level, be compiled by each state
CES, and then possibly be coordinated by a
central reporting agency. It was mentioned

that Marty Brunson (MCES) is presently trying
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to reinstate this reporting system for Missis-
sippi.

Following is a summary of sources now
available:

1. Catfish Report--Mississippi only. Dis-
tributed by the Mississippi Agricultural Sta-
tistics Service (Dick Knight), Jackson, Missis-
sippl.

9. Mississippi Weekly Processors’ Re-
port--distributed by Commissioner Jim Buck
Ross’ office.

3. Monthly Farm-Raised Processed Cat-
fish Report--distributed by the Economics
Research Service/National Agriculture Sta-
tistics Service, Rockville, Maryland.!

4. The report already mentioned which
was previously distributed by Dr. Wellborn
three times a year.

5. Aquaculture Outlock--Situation and
Outlook Report--distributed in October and
updated in March. These were prepared by
the USDA/Economic Research Service. Itis
ancertain as to whether this is a continuing
effort.

Mr. Hinote identified the types of infor-
mation needed by the industry at this time.
These are:

1. Acreage and production statistics-what
ishappeningin each stateat the current time.

iTn May, 1988, a group from USDA/NASS/
ERS visited the Mississippi catfish industry
with Dick Knight and Harold Ishee of the
Mississippi Agricultural Statistics Service.
These were Bill Pratt, Doyle Fox, Ron Sitzman
and Fred Hoff. When visiting with Dr. Shep-
herd, they expressed sincere interest in as-
sisting with data collection for aquaculture.

These reportsare neededin July and Decem-
ber of each year. They could be submitted to
contact individuals in each state (Coopera-
tive Extension Service) and then possibly co-
ordinated, compiled and distributed on a
regional level by an organization similar to
Dick Knight’s (NASS) and his counterparts
in Mississippi. Information included in this
category needs to be broken out by finger-
lings, food fish, renovations, construction and
hatcheries. Recreational and fee fishing acre-
ages also need to be identified.

2. Catfish feed report--feed manufactur-
ing information could be correlated with the
fish production and processing reports needed
toserve theindustry. It was felt that thismay
need to be developed by the State Depart-
ments of Agriculture for effective, reliable
and official reporting. Information is needed
on the amount and types of feed being manu-
factured and distributed in the different states.

3. A state-by-state breakdown on the
amount of fish processed and sold is needed.
At the present time there is no true supply
and demand picture. This information is ur-
gently needed by the industry. The National
Marine Fisheries Report was discussed. Cat-
fish as a commodity is not identified in this
report.

4. Tt was suggested that the poultry da-
tabase model could possibly be modified and
used as guidelines to develop a format for ag-
uaculture. There is certainly a need to geta
300 million pound commodity such as catfish
properly identified in any aquaculture statis-
tical report.

The group felt it would be appropriate for
Drs. Waldrop and de la Bretonne to check
with sources distributing the information pre-
viously discussed and geta current update on
exactly what presently is available. They
should contact the state Statistical Reporting
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Services, state Departments of Agriculture
and Commerce, National Agriculture Statis-
tical Service and USDA/ERS. They should
also contact key Extension representativesin
major states producing finfish (catfish, etc.)
and crustaceans (crawfish, etc.). A meeting
was scheduled for October 10, 1989, in Jackson,
Mississippi, to discuss how the current data
are collected and to identify additional types
ofinformation needed and recommend proce-
dures to collect these data.

It was agreed that this Committee should
develop a “model” data collection system for
farm-raised catfish. Following model devel-
opment, modifications, adaptations, and other
improvements would be solicited from all
interested parties. This “catfish” model should
serve as a “suggested” approach for other
aquacultural species.

Attending the October 10, 1989, meeting
in Jackson, Mississippi were:

Verner Hurt - Director of MAFES and
Administrative Advisor of this task
force

C. G. Shepherd - Director of Southern
Regional Aquaculture Center

Larry de la Bretonne - Aquaculture
Specialist with the Louisiana
Cooperative Extension Service

John Waldrop - Agricultural Economics
Professor at MSU and Chairman of the
task force

Harold Ishee - Mississippi Agriculture
Statistics Service

Robbin O. Roark - National Aquacultural
Statistics Service--Livestock Branch
and in charge of aquaculture program
for NASS, Washington, D.C.

Don Bay - Director of the Estimates
Division of NASS, Washingtoen, D.C.
Fred Tyner - Assistant Director of MAFES

Dick Knight - State Statistician for NASS in
Mississippi

Following a review of the history of the
task force and a discussion of currently avail-
able information, the group agreed to proceed
as a work group that would use the catfish
industry as a model to determine data needs,
identify agencies or individuals best qualified
to collect it, estimate funding requirements
and develop a plan to secure support for an
expanded effort.

The representatives of the work group
shouldinclude Research, Extension, National
Agricultural Statistical Service, Mississippi
Agricultural Statistical Service, Cooperative
State Research Service, Southern Regional
Aquaculture Center, the Feed Mills, Produc-
ers (fingerling and foodfish), Catfish Bargain-
ing Association, Processors, and Economic
Research Service.

It wasagreed that should the effort need to
be expanded to other centers, then the appro-
priate contact would be Meryl Broussard,
Cooperative State Research Service.

Representatives of the Mississippi Agri-
culture Statistics Service and the National
Agriculture Statistics Service were most coop-
erative and supportive of this effort and indi-
cated their willingness to work with the task
force to develop specific plans for both data
collection and funding effort. The committee
generally agreed that there was a need for
development of a plan that would be national
in scope that would provide consistent data
across all political and other special interest
subdivisions.

The Steering Committee reviewed the data
currently collected and developed recommen-
dations in three categories:

(1) Catfish Production and Processing
Data

(2) Catfish Feed Data

(3) Catfish Price-Quantity Data

Page 44



SRAC Third Annual Progress Report

January, 1991

The type of data needed, the source of this
data, the appropriate agencies to collect the
data have been identified along with the form
and timeliness of publication. At thistime the
agency (NASS) is assessing the changes nec-
essary and the new resources required to col-
lect, analyze, and publish the needed dataina
timely manner. This activity i8 expected to
result in budget requirements for the data
system.

After establishing a preliminary budget,
the catfish model data collection system will
be presented to the industry work group for
refinement. At this point it should be avail-
able to other segments of aquaculture for
their modifications, where needed, to meet
any industry specific needs.

K. Preparation of Extension
Publications on Avian Predator
Control in Aquaculture Facilities

Annual Progress Report
For The Period
May 1, 1920 to September 30, 1990

COQPERATING INSTITUTIONS:

James T. Davis - Texas Agricultural
Extension Service

Martin Brunson - Mississippi Cooperative
Extension Service

George Lewis - Georgia Cooperative
Extension Service

Frank Boyd - Mississippi APHIS/ADC/
USDA

Michael Hoy - Arkansas APHIS/ADC/
USDA

W. F. Stevens - Louisiana APHIS /ADC/
USDA

Gary Littauer - Mississippi APHIS/ADC/
USDA

Alvin Stickley - S&T Field Station APHIS/
ADC/USDA

ADMINISTRATIVE ADV R:

Milo J. Shult, Associate Director
Texas Cooperative Extension Service
College Station, Texas

PROGRESS OF THE WORK AND PRINCIPAL
AMMPLlSHMENTﬁ:

Production of the educational video has
progressed very well under direction of Frank
Boyd, Gary Littauer, and Martin Brunson. A
shooting script is under review and a major
portion of the camera footage has been com-
pleted. Because funding of the project was
later than expected, the major emphasis has
been on predators active during the summer
months. The large flocks of cormorants that
plague the agquaculturists during the fall and
winter months will be photographed during
the fall and winter months. At the present
rate of accomplishments the video should be
finished by the summer of 1991.

The Steering Committee and Work Group
agreed that five fact sheetswouldbe prepared.
The fact sheet on identification and damage
assessment by Alvin Stickley has been re-
viewed and is at the editor awaiting the neces-
sary art work. The fact sheet on frightening
devices by Gary Littauer has been reviewed,
edited and is awaiting pictures before going
out for final review. The fact sheet on strate-
gies and cost estimates by Gary Littauer is in
the initial review process. W. F. Stevens is
preparing a fact sheet on regulations and as-
sistance available. Thisis awaiting decision in
Washington, D.C., on. implementation of cer-
tain agreements and memoranda of under-
standing. Finally, a fact sheet on use of barri-
ors and other passive devices by James T.
Davis has been prepared and is undergoing
peer Teview prior to going out to cooperators
for their initial review. Barring unforeseen
circumstances, our editor indicates all of these
publications should be available early in 1991.
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Because of interest in the completion of
this project, APHIS/ADC/USDA has, in addi-
tion to their contribution of time of their
personnel, agreed to support the project with
an additional $5,000 to help with travel, distri-
bution, editing and associated costs. The U.S.
Fish and Wildlife Service has also agreed to
fund the project with an additional $5,000 to
assist with preduction and distribution costs.

SEFULNE F FINDINGS:

The topic of avian depredation control and
protection of birds as part of the environment
is one of the hottest topics in aquaculture
today. This project has stirred considerable

interest and all personnel associated with the
project will be invited to speak at a special
workshop sponsored by the National Aquac-
ulture Association and the Texas Aquacul-
ture Association in January, 1991. Requests
for advance copies of the fact sheets have al-
readybeenreceived. Thisindicatesthat all of
our findings will be used immediately upon
receipt by the general public as well as our
target audience of aquaculturists.

WORK PLANNED FOR NEXT YEAR:

The video and fact sheets will be com-
pleted and distributed during the coming
year as set forth in the project agreements.

V. SUMMARY

The Agriculture Acts of 1980 and 1985
authorized establishment of aquaculture re-
search, development and demonstration cen-
ters in the United States. With appropria-
tions provided by Congress for the 1987 and
1988 FY’s, efforts were undertaken to develop
the five Regional Aquaculture Centers now in
existence. Organizational activities for the
Southern Regional Aquaculture Center (SRAC)
began in 1987, with the first research and
extension projects initiated in 1988.

The Board of Directors, the policy-making
body for SRAC, utilizes recommendations from
an Industry Advisory Council and a Technical
Committee to determine priorities for new
and continuing agquaculture research and
extension projects for the Southern Region.
The Industry Advisory Council membership
represents different segments of the aquacul-
ture industry throughout the Region and
provides valuable inputs for identifying pri-
orities from an industry perspective. The
Technical Committee is composed of research
and extension scientists from essentially all

states within the Region and identifies priori-
ties from a technical perspective.

The three SRAC projects initiated in 1988
were completed in 1990. The project "Analy-
sis of Regional and National Markets for
Aquacultural Products Produced for Food in
the Southern Region" involved cooperative
work among scientists from five states. This
work included national surveys of households,
grocery stores and restaurants and provided
for the first time a national database on cat-
fish and crawfish consumption by major re-
gions of the U.S, Market potential by regions
was also identified for these species. Tenta-
tive results from a supermarket study in one
area provided valuable information regarding
price demand elasticity for catfish products.
A total of eight research bulletins, eleven
journal articles, and seventeen papers and
other articles have been prepared from this
research thus far.

The project "Preparation of Southern
Regional Aquaculture Publications" produced
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approximately sixty extension fact sheets, most
of which have already been distributed through
the cooperating Extension Services in the
Southern Region and to the other Regional
Aquaculture Centers, In addition, eleven vid-
eos on production of aquaculture species
adapted to the Southern Region were pro-
duced. Most of these videos have been distrib-
uted throughout the U.S. The National Agri-
culture Library/Aquaculture Information Cen-
ter, Washington, D.C., has distributed more
than 10,000 copies of SRAC publications in
outreach mailings to land-grant libraries and
cooperating institutions. Inaddition, selected
SRAC Extension publications are being in-
cluded in responses to information requests
processed by NAL/AIC.

Results from work done by scientists on
the project "Performance of Aeration Systems
for Channel Catfish, Crawfish, and Rainbow
Trout Production” produced valuable infor-
mation. A water circulator was developed for
use in channel catfish ponds. When operated
during the daytime, this device blendssurface
and bottom water, and provides more uniform
water quality in ponds. Operation of the
water circulator in ponds during the day re-
duced the amount of nighttime aeration by
about 50%. Several companies are consider-
ing the production and marketing of this device.

Use of paddle wheel aerators in crawfish
ponds improved water circulation and water
quality, and increased crawfish yields. Paddle
wheel aerators reduced dependence on inflow
of freshwater to ponds, thus reducing pump-
ing costs and conserving water. Paddle wheel
aerators can now be recommended as a stan-
dard management tool in crawfish culture.

Packed columns were applied to transfer
pure oxygen to waters of trout raceways.
Oxygen supplemental did not improve trout
growth, butit did increase the carrying capac-

ity of raceways on commercial trout farms.
Further research on oxygen supplemental will
refine its use in raceways.

Five projects were initiated in 1989. These
were "Immunization of Channel Catfish’;
»Enhancement of the Immune Response to
Edwardsiella ictaluri in Channel Catfish";
"Effect of Nutrition on Body Composition and
Subsequent Storage Quality of Farm-Raised
Channe! Catfish"; Harvesting, Loading and
Grading Systems for Cultured Freshwater
Finfishes and Crustaceans’; and "Develop a
Statistical Data Collection System for Farm-
Raised Catfish and Other Aquaculture Prod-
ucts in the Southern Region". Preliminary
findings from work on these projects look
most promising. These results are included
in this report.

One project, "Preparation of Extension
Publications on Avian Predator Control in
Aquaculture Facilities", was initiated in 1990.
Drafts of several fact sheets, and preparation
of the scripts and filming for a portion of the
video to be developed from this project, have
already been completed.

In 1991, it is anticipated that work will
begin on four new project areas. These in-
clude "Educational Materials for Aquacultur-
ists and Consumers’; "Characterization of
Finfish and Shellfish Aquacultural Effluents”;
"Food Safety and Sanitation for Aquacultural
Products -- Microbial®; and "Aquaculture Food
Safety -- Residues”.

The interest among aguaculture scientists
to work cooperatively on these regional proj-
ects has been exceptionally good. There is
broad-based representation from throughout
the Southern Region for both research and
extension inputs into these projects. The
potential benefits from these efforts appear
to be quite significant.
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