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The international Center for Aquaculture
ANNUAL. REPORT FOR FY 1977

E. W. SHELL"®

INTRODUCTION

THES REPORESUMM SREZES the activites of the Taternational
Center tor Aquacultare dusimg the tiscal vear 1977 Juls 1,
1976-June 3001977 particabarly ws related to suppori re-
ceved trom the US - Apency tor Internatonal Development
EATD ) isttutonal prant ATD ond 27500 Thehihights tor the veat
mctuded providimg 94 man-months o long aerm overseas sor -
Vice bycenter statt Countey projects were opetatienad g the
Philippies, Braal tadoness Nigernn banaicn, Colombi,

“Head., Department o Fisheres and Adind Npacudtires and Dareg
tor Internatio nal Conter Lo \gpuan adttg

A young fish farmer begins to see results of his efforts.

and Bl Salvador. Addinoaatly, 20 special requests tor mieria-
tonal development assistance were serviced during the vear.In
total, 749 students 1517 Amernican and 227 toreign s were on-
rolled m 41 acadenne covises taueht durimy the vear The sec-
ond Samonth speaal A\quacaliure [taming Piovtam ot
toreien bologints was alvo s progiess

Aquawtiiure s becnig moreasingis mperiant s develop.
IE countores s womeans of piesanding Locer guantiies of the
protem needed tor adeguate diets amd as i imceasing con-
tribution 1o ceonomine wrowth boundizes nterale Lands and
runctt waters plus aprrcoftura, wastoand surphuses, o inten-
sively grow crops o el quadite proteins mothe form of Hish
and other aquanid anmads, thus mercasing the abity ot cach
countny toosupphythe protem needed by s can peopl
Aguaculture permnts focal prodaciion ot high quabity nrotes
where at s most needed, thus teducimg the cost ot SNHINIHN
ton processimg, amd retnigeration Tealse prosades additonal
meome and emploviment for timers Tocad food producton
s es oreRm meney reserves ctbieraw e fost because o iipoy
Lalton Costs .

Muburn Univeraty hos recened sworfdwide redogiition o
s leadershp i sarmwarer fishenes generad by and aquaculture
specttically The Unnversity has committed pselt to assast dev el
eping miens ancrease then uppeces of high quahins proerens
and amprove then cconomie vell-bemg thiongh rmproyed
metheds of aquacaliure No oher American uimnersiy s the
aapenience er program opentation to provide comiparable sup.
portservaces toooverseas development

Fhe AT ot was avarded o Auburn U nncrany o
stiengthen s pesearchs teachimg, amd oxvtersaen capabibiies
and o nmprose serviee capabthines i aguecu e A aeen
Juanee, more signrcant contothutions can nees be e e e
Universiy an assisting with aquaculture descloprie coun
ties Inaddston, the grant van be ased todevelop mcth s
and procedures o making the Trnerain's competence
aquaculture more readih wvadable tor those whe peed 1 e
Il grant for SSe0.000 covered @ Sovear peried, FaTn T8y
2ovear extensien toe the wrant. along with revised obyec e
and . modified seale o operation was approved coacenmg
peitod 1970 T wath addinonal tunds amounting 1o s 7N Gn
Phis repert covers the secomd sear o the 2oveat cvtenso
pertod A bomonth extension of the grant his been reguoted 1o
facthitate transition tosome other torm ob imstitution.a ! Suppot
Avcomprehensive report will be prepared at the conciusaon of
the grant retationship,

S



GRANT ORJECTIVES

Fhe program funded by the grantrevision and extension has
Uve primary objectives
I To provide education and training Opportunities in in-
land fisheries and aquaculture related to international devel-
opment.
2. To continue to develop and improve the know ledge base
0l Auburn University, including the development of a capabil-
n production economics as related to aquaculture,
To develop a more effective capability for advisory ser-
ces and acuvely promote its utilization.
4. To coatinue to collect, analyze, publish, and disseminate
rmation
Fodevelop a strong professional network of linkages be-
suburn and LDC institutions, international develop-
ncies, and LS. institutions,
> work plans to achieve each of these objectives were
‘b at the beginning of the grant extension. These plans
dctivities of each principle person supported under

1
3

PERSCNNEL OF THE PROJECT

listof personnel who received grant funds as
saldary during the year

{ MITTE 1 o

. Supon

Posttien i
w11 [ Director 2.2
Mirss Assistant Director (.5
Lovel Professor 2.9

AlLlisen

=i,

\‘\II\.IJ’.C IJrl‘r‘_'\\lh'

C. E Bosd Associate Protessor 2
Dr. B W, McCaoy Assocnite Professor Y.0
Dro M. M. Pamatmat Associate Professor 8.7
Dr. H. R, Schmittou Associate Professor 12:()
Dr. KO, Soiitherman Associite Professor K0
1R, Snow Associate Protessor 7.4
Dr. 1, H Grover Assistan Professor Nt
K W Crawford Research Associpte 9K
Randell K, Goodman Researcl: Associate 49
Mirgarita L. Hopkins Kesearch Associate 12.0
David G. Hughes Research Associate 3.0
Ellen 4V, Johnston Research Associate 74

Christine B. Sherier
Evelyn € Talley

Kathy D. Dowling
Deborah AL Mo

Carl E. Andersor Graduate Research Assistant® 5
Leshie [ Behrends Graduate Research Assistant®
Mark J. Brooks Graduate Research Assistant® ()
] Graduate Research Assistunt® S
Graduate Research Assistant® ]
Graduate Research Assistant” b
Graduate Research Assistant® 3.0
Graduate Research Assistant® 4.0
Grraduate Research Assistant® 2.0
Giraduate Research Assistant® 2i0
Graduate Research Assistant® 2.0
d un Graduate Research Assistant® 4.0
1h Graduate Research Assistant® 2.0
Craig S, Tuch Graduate Research Assistant® 4.0
*All graduste research assistants are penerally expected 10 spend
173 tin | taties related to their stipend and under normal circum.
stances do nat tribute more than 4.0 man-months to a projectin a
Veir

Administrative Secretary

Statt Secretary
Secretary
Secretary

ACCOMPLISHMENTS

At the beginning of the grant extension, w
submitted for outputs in five general are

B Td da B D 1D L 1D T i

ork plans were
as; education and

TOP: Pond constr
BOTTOM: Manage
for open waters.

uction and operation can be labor intensive.
ment of natural stocks can help increase yield




rave

T

o5
)
iy
poes
[
~
¥

v

Group of foreign biologists at timie of graduation from the second Aquaculture Training Program.

training, extended knowledge base, advisary capaaty s intor-
mation capacity, and linkages and networks, The accomphish-
ments in cach of these arcas will be discussed inreterence to the
work plans as submitted.

Education and Training

Four activities were programmed in this category: develop
new courses, provide practical training, develop special visitor
training, and support graduate training, New courses to be de-
veloped were in fish seed production, cconomics of
aquaculture, and fish genetics and breeding. These courses
have been developed and will become part ot the curriculum in
the 1977-78 academic year. New courses include Hatchery
Management of Food Fish (5 credits, summer quarter), Fish
Breeding (3 credits, fall quarter), Economics of Aquaculture (S
credits, winter gquarter), and Aquaculture Extension (5 credits,
spring quarter).

A special S-month Aquaculture Training Program tor bioi-
ogists from the international community, divided into two
2 1/72-maonth sessions, was offered March-August 1976 and iy
being repeated in 1977, There are 1 trainees enrolled in the
second session of this program - 3 from India, 2 trom the
Philippines, and 1 cach from Ghana, Nigeria, Jamaica,
Dominican Republic, Syria, and Sierra Leone,

During the report period, 91 visitors from 19 foreign coun-
tries were received at the center, 80 percent more than in the
previous year. The names and addresses of these visitors are
listed in Appendix A, Many of these visitors were provided
with special tours of the ponds, laboratories, and other
tacilitics. Meetings with appropriate University administrators
or scientific statt were arranged according to the interest and
intent of the visitors and, in selected cases, additional tours to
fish farms or other tfacilities around the country were arranged,
In addition, a Fulbright exchange scientist, Thomas T. George
from the Sudan, spent most of the summer quarter in residence

with the Pepartment. More visitars were received during fiscal
year 1977 than n any presious sear sinee the International
Center was estabhished. as shown below

Nuniber
Yeur of

VIsfLors
197071 (EY 1970y o !
1977 (Y 19T ) 41
197273 (FV 1973). .. ... ... e e 10
P73 74 (Y 1978) . . SK
197475 (BY {9T8) . S8
197576 (FY 1976). .o Sl
97677 (EN 1977 91

‘Records not kept for fiscal year 1971,

Fourteen graduate students with an interest in international
development were provided some tinancial support from grant
funds during the year. Graduate student enrollment during the
year in fisheries academic courses averaged RS, of which 28§
were foreign students. This is the Lorgest number of graduate
students the Department has ever enrolled and isup 16 percent
from the previous year. Much of the increase i enroliment can
be attributed to interestin the mternational program. Fitty-two
of the graduate students (22 foreign) had major protessors and
advisors who received some grant support. Graduate student
enrollment in FY 1977 is listed below by school quarter:

Quarter LS. Forcen Total
Summer ... 66 19 75
Fallooooooo oo o4 23 87
Winter ... 62 26 88
Spring. ..o 60 0. R

The foreign students represented 315 different countries
Philippines (8), Colombia (6), Thailand (6), Tuiwan (§5),
Mataysia (3), Nepal (2), Kuwait (2), Cambodia (1), Panama (1),



LEFT Rio Grande strain of channel catfish used in fish breeding and genetics studies. RIGHT: Grass carp produced at Auburn for use in
rond weed control.

Poicn b Honduaras (0, Dommican Republic e, Jamaea
chobrder b and Belgium (1), OF these, 20 were sponsored by
CSATD missions . 9 by their home governments, 8 by personal
fesednves s International Developmient Research Centre
tCanaedan and 2 by FAOQ. The subject matter specialities tor the
forenen graduate students were in tive fields iish feeding and
nuittien (9. 1ish diseases and hewath (81, aquaculture (13,
covlogy and tish biology 16), and aquacultural ccononnes (4).

Twentv-three graduate degrees were awarded during the
yeurs S PR 03 o toreign students) and 18 M S, (5 to fureign
students). Seven of the & foreign degree recipients have
returned to foreign countries and employment in the fisheries
sector. The eighth married an American before coming to
Suburn and s now working for a university in the United
States. Ot the 15 American graduates, S are teaching at the col-
lege fevel, 3 are working for private firms. 4 are employed by
gosernment. and | is pursuing & PhD degree.

Extend Knowiedge Base

The outputs targeted in this activity include continuation of
ongoing rescarch and preparation of state-of-the-art reports on
the subjects of aquaculure. uquaculturad economics, minimum
input aquaculture. and knowledge transfer technology. The ex-
Tent and nature of ongoing research iy illustrated by the List of
graduite student rescarch topics given in Appendix B. A list of
stafl rescarch publications during the vear is presented in Ap-
pendix CoAdditiona! manuscripts in press include reports on
pond polyculture production, algae management with copper
herbicides, encrgy flows in benthic organisms, and fish nutri-
tion. During the yeur a new experimental fish hatchery building
and two water storage ponds were added to the Experiment
Sation tield facilities. These new facilities were constructed
with University funds and reflect the continuing support pro-
vided by the University for the Center,

A state-of-the-art report giving examples of aquaculture in
difterent countries. input levels, and technology transfer has
buen drafted. The report is now being discussed and improved
betore publication. Another manuscript, The State-of-the-Art
of Aquacultural Economics — 1977, has been completed. This
Is supsorted with an annotated bibliography on aquaculture
ceonomics. an open-ended computer-format bibliography, that
is a comprehensive search of the literature en this topic. The
finalizauon of these 1eports will complete the state-of-the-art
review activity planned at this time.

Research mterests. research projects, and publications of
grant-funded statt are Listed befow

Name

Dr. k. W, Shell
Dr.D.D. Mass
Dr.R.T Lovell

Dr. Ray Athison

Dr. C. L. Boyd

Dr E W McCoy

Dr. M. M. Pamatman
Dr. H R Schmittou
Dr. RO Smitherman
1R, Snow

Dr.J. H. Grover

K. W. Crawford
Randall K. Goodman
Margarita L. Hopkins
David Hughes

Ellen W_Johnston
Cart E. Anderson

Leslie L. Behrends
Mark J. Brooks
Robert L. Busch
Jesse Chappell
John Davis

David Dunseth
Juhn Jensen

Paul C. Lauenstein
Chhorn Lim
Robert Nelson
Edwin H. Robinsun

John Sowles
Craig Tucker

"Titles of publications give
author; includes thesis or

Research micresn

aquaculture

iguacuiture

tfish nutricton and tish
processing and technology
aguaculture

water quahity and ecalogy
aquaculture econonues
pond ecology
aquaculture

aquacuiture

ayuaculiure and fish
reproduction

aquaculture imternational
trumning and development
aquaculture cconomigcs
hatchery management
aquiculture cconomics
aguaculture

algal tvonomy and ceology
tilapia production
aquaculture (with
Smitherman)

pelyeulture and water quality

(with Smitherman)
aquaculture (with
Smitherman)

induced spawning of fish (with

Shelton) _
quantitative inheritance in
fish (with Smitherman)

clementa) compuosition of fish

(with Hu_\'d)
polycuiture of fish (with
Smitherman)
pond econonmites (with
McCoy)
aquaculture (with
Smitherman)
nutrient requirements of fish
(with Lovell)

ond culture of fish (with
Dendy)
nutrient reguirements of
cultured fish (with Lovell)
wiater quality (with Boyd)
prevention of oxygen

depletion following plankton

dic-offs (with Boyd)

Now ot

N of

research publica-

pProjects

!
0

VT I

E

D s

tons!

0
0

13
0

2
2
0
4

>

SONNC W

0

0

I

n in appendix, credit given to each joint
issertations that were completed
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Tropical tilapia raised in ponds at Auburn.

Advisory Capacity

This activity was 1o proside tunctional (ramimg o Centes
staff, develop a list of tdent for work i aquacubiure wath ater-
national developnient, and to provide pre-departare orienta-
ton for Auburn statt being sent overseas. In July 1976, Dr.
John Grover was sentas obserser to the ATD Program Review
at the University of Rhode Bsland nternanonal Center tor
Marine Resources Development. Dr. Donovan 1D Moss at-
tended a special conterence sponsored . by the Southern
Regional Conterence on Traiming of International Students
Agniculture in Lexington, Kentueky, May HE T3 19770 A list ot
potential consultants and overseas workers for aquaculture has
been developed from an inquiry tetter that was arculated the
previous year. The Center s frequentty asked to suggest people
who might help with various overseas projectactivities, A 1-day
seminar was held i January 1977 1o provide an exchange of
information between staft that had returned trom overseas
assignments and statt scheduled tor oserseas assignment. A
total of 8.2 man-months predepartiare orientation was held for

statf members. Center sttt also provided 22,7 man-months of

coordination services for the seven overseas projects operi-
tional during the year.

Information Capacity

This activity was for publishing usetul results of grant ac-
tivities during the year. Three new titles were added to the
Center’s Research and Deveiopment Series during the report
period:

Markcting As a Factor in Fishculture Development in El

Salvador (Parkman and McCoy) 8 pp.

Fish Markceting in El Salvador (Parkman and McCoy) 19

pp.

Marketing ot Fisheries Products by Municipal Fishermen in
Pamgranl Bay, Philippies (Hopkins and McCoyvy L pp,
Twoaddittonal titles are in press,
Progress Repart on Fisheres Development m L Salvador
{August 1974-May 19760y,
Progress Report on Fisheries Development i Northeast
Brazth dJuly 1975.December 1976),

Linkages and Networks

Litde new in the way of linkages developed during the
report year. The Center continues to play an active role with a
variety of international groups. tor example, Dr R T Loveld
has been working tor the US Feed Grains Coundil in Poland
reviewing fish nutrituional wark with the hope of finding out-
fets for American grain. The campus acadeniie program con-
tinues to accept toreign students sponsared by varicty of -
termational agencies and governments as indicated earlier in
the report. Center staff particirate an project deselopiment or
conzulting teams with peaple from a vinsets of instiutions,

IMPACT OF GRANT-SUPPORTED ACTIVITIES
IN ACHIEVING GRANT PURPOSES

The purpose of the grant s to strengthon the Internationad
Center for Aquaculture for greater service o developing coun-
tries. [Uis evident tram the discussion of secomplhishments that
reasonable progress s bemg imade w realize tis purpose. The
International Center has heen strengthened and the resulting
capability for service is being paintained and enhanced.
Furthermore, the increased  capacity s bemg effectively
utilized.
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Center staft provide technical advice about design for hatchery
system.

Grant funds were utihized during the vear to purchase 150.7
man-nonths of personnel services. These services contributed
significantly to tre capability of the Center in the areus of
education and traiving, extending the knowledge base, adviso-
ry capacity. informa‘ion capacity. and linkages and networks.
Funds were also used to increase library holdings. to support
the activities of the Certer staff, and to provide materials. sup-
plies, and minor items « ¥ equipment utilized in graduate train-
ng. Approximately 144t se titles or periodical subscriptions
were purchased for the libruy during the year,

The major contribution ui the grant was to provide for the
purchase of approximateiy 52 man-months of senior-level
(assistani professor and above) «0°f time. These personnel are
key clerments in the strengthening o the International Center.,
They are primarily responsible for ts - training, extension of
the knowledge hase, advisery services. aad other activities rec-
essary tor a viable program.

Virtually all of the grant-funded staff participated in the ex-
pansion of the knowledge base through rescarch and develop-
ment. Results of their activities were published as research
papers in recognized scientific journals, as chapters in
monographs or books, as parts of symposiis, and as reports pre-
pared for various USAID Missiony and Internativnal Develop-
ment Agencies (sec Appendix C).

..~ Man-months of personnel services purchased with grant
" funds since the beginning of the projectare given in the follow-

ing table:

Catevory of persennel

Tech- Grud-

d,:'::xli( nical wate Fu',d;l
Year and and — research 1

research Seores assist- ‘”[“(,i' n

turiul ants abor

1970-71 (FY 1971)......... 178 12.0 15.2 17.6
1971-72 (FY 1972)......... 38.0 22.3 25.6 74.9
1972.73 (FY 1973y ..... oo 452 16.1 16.3 65.6
1973-74 (FY 1974)......... 48.4 29.0 224 479
1974.75 (FY 1975)......... 44.2 30.6 19.5 26 8
1975-76 (FY 1976)......... 93.6 218 40.8 113.8
1976-77 (FY 1977)......... 96.6 14.8 393 23.8

Rescarch conducted by foreign studenis repiresents one of
the significant ways i which grant-funded activity ands i the
expansion of the knowledge base. Not onhy did the students
coatribute new nformation o various ficlds of aquaculitare
and indand fisherics but they abso learned somiething ot the use
et the scientitic method for solving practical problems. A ool
ob cight foreign stud onts recened eraduate degrees dunng the
vears Bach student was required to sabint i thests or disser -
ton based on original research Although toreign students
were notsupported dieecthy on grant tands, a1l of the students
uttlized equipment and supplies, benefited trom the avatlability
o field Laboror recenved puidanee and assistance from statt
which was provided with grant funds, Name, country ot origin,
and ttde of thesis or dissertati o tor cach loreign student are

N Thests on disseration il

Cabrero, Jose Eduardo, B Production of Channel Cattsh. Joralurie
(1 Sahvador) pinciati (Rafinesqued i a Closed Svatem

with Cyrculation, Aceatton, and Filtration

(Ph.D — Allison)

Apphicaton of Lime w Ponds, ts Penetra-

tton an Muds, and Eitect on Water Hard-

ness (MLS. - Bondy

Dictary Ascorbic Acid tvitanin O3 Re.

quirements of Channel Cattish tn Ponds

and ina Controlled Environment (Ph D

Cuenco, Michael
{Philipnines)

Lam, Chhorn
(Cambodin)

— Loveth
Liu, Chi-Yuan Aspects ol Reproduction and Progeny
(Tatwan) Testing in Swrotherodon aureus (Stein-

dachner) (M.S. —— Shelton)
Manandhar, Hridaya Digestibility ot Phyviaplankion by Silver
iNepal) Carp (Mypohthalnschihys molinivy and
Three Tilapias (Saroiherodon spp.) in
Polyvculture with Channel Cattish (/e -
taluris prncransy (AVS - Smittherman)

Pretto, Richard Polyculture Systems with Channel Catfish

(Panama) as the Princypal Species (Ph.D. — Smither-
man)
Shrestha, Sundar The Parasites of Ditterent Strams and
(Nepal) Species of Cattishes tetaluruy spy (MS. —
Rogers)
Sun, Peter Lin Eftects of Increasing or Decreasing the
(Taiwan) Protein Percentage in Isocaloric Rations
for Pond-raised Cattish duning the Sum.
mer Growmg Pertod (M 'S — Lovell)

Because of availability of the statf funded from the grant, the
Department has been able 10 attract a number of research
grants and contracts that it could not otherwise have handled.
The grant-funded staff were involved in a numiber of research
projects supported by State appropriated university funds.
Several of these research projects will result in information that
will have direct transferability to developing countrics,

Grant-funded staff taught 13 courses during the year. The
University paid most of the costs for teaching the courses, but
the use of grant funds resulted in more specialists in different
disciplines being available for teaching these courses. Nine
courses per 12-month academic vear would be approximately a
full-time teaching load for one professor if he were supporied
entirely by university teaching funds. Obviously, a single in-
dividual could not adequately teach the wide variety of courses
offered in the Department,

The number of publications produced by grant-funded staif
each year since the beginning of the grant is shown below:

Yeur Number
YOT0-TV(BY 1970y 6
VOTL72(FY 1972y, ... [
V97293 (FY 1973 ..o 12
V93 T4(FY 1974y ..o o 13
YOWMIS(FEY 1978) .. T
1975-76 (FY 1976). ... ... ... ... 35
V97677 (FY 1977 ..o 50

'Beginning in FY 1975, formal reports prepared as a result of
USAID contracts are included in the number of publications,



A st amary of courses taught and student cnroliment is
presented below:

No. of Number of students enrolled !

Quarter COLrAe American Foreign
Summer 1976 ... ... K 109 37
Falb 1976, ... . .. ... . .. 12 164 73
Winter 1977 ... ... ..., 11 147 61
Spring 1977, ... . ..., 10 97 56
Torav .o 41 517 227

‘Students normally take more than one course each quarter. The
total number of students enrolled increased approximately 13 percent
over the previous year. Fareign student enrollment increised 49 per-
cent.

The average number of graduate students enrolled during
the year was 8S, up 16 percent over the previous year. A sum-
mary of graduate enrollment during the past 6 years follows:

Number of ¢raduate students

Year e pnrelled wcuh guarter
Summer Fall Winter  Spring
1970-70 (FY 1971y, . ..., ... 24 22 3 28
1I971-72(FY 1972) ... .. 29 34 43 46
1972-73¢FY 1973, .. ... .. 43 48 50 S
97374 (FY 1974y .. ... ... 48 57 54 53
1974.75 (FY 1975)...... ... 50 57 65 69
197576 (FY 1976) ... ..., 60 73 79 79
1976-77 (FY 1977y, ... ... 75 87 88 90

Foreign graduate student enrollment has been relatively sta-
ble for the past § years, as shown by the following:

Nuniher of foreign vradiate students

Year __cnrolied in cach quarter
Stmnnier Fall Winter — Spring
1970-71 (FY 1971)....... 7 S N 7
197172 (FY 1972y ... ..., S S 13 15
1972.73(FY 1973)....... ., 16 16 19 22
1973.74 (FY 1974y ... ... . 22 27 26 26
197475 (FY 1975). ... ... 24 22 19 21
1975-76 (FY 1976).. ... ... 20 <0 22 22

1976-77 (FY 1977)....... .. 19 23 26 " 30

Atotal of 23 advance degrees was awarded during the year
(1& M.S. and 5 Ph.D.). Eight of these were awarded to foreign
stadents. information on the total number of advance degrees
awarded and the number awarded to foreign students is pres-
ented below:

Year Graduates
M.S. Ph.D.

197070 (EY 1971y ... ..o .. 4 (0) 4 (2
1971-72(FY 1972) .. ............. 10 (4) 4 (D
PO12.73(FY 1973y ... .......... 18 ( 8) 4 (0
1973- T4 (FY 1974y .............. 20 (9 S ()
97475 (FY 1978) ... . .. ... 24 (1) 3 (2
197576 (FY 1976) . .............. 17 (1 I
1976-77T(FY 1977)............... IR (5 S (3

Totat ..o 111 (45) 28 (12)

'Number of foreign student graduates indicated in parentheses.

OTHER RESOURCES FOR
GRANT-RELATED ACTIVITIES

All funds received by the Department and International
Center strengthen and support the Center. Information on the

various sources of funds received by the Center is presented in
the following table:

Sowrce of hunds Amoan

State of Alubama appropriated tunds

Forteaching .. . e S 1RI622 00

For research ... . e 185.67%.00
Sales funds

From sale of tood tish and fingerlings .. 45,000 GO
Federal appropriated funds for rescarch

USDA — Land-Grant College tunds. . ... .. L= 73100
Research grants from other state governments . 12800000
Rescarch grants from Federal agencies. ... ... . tlasnon
Rescarch grants trom private enterprise. .. ... TOH00 G0

Sub-total .o o IRLAST o0
ATUSAID support -— grant and country projects ST 00

Tovar. oo R IR AR IR E O RP

As the information indicates. the Department and Center
receive funds from a wide variety of sources: however USATD
is the largest single source of funds. Appropriated tunds trom
the State of Alabama to Auburn Unis ersity tor teaching and
research represent the second largest source of funds. A nun.
ber of separate research and development contracts provide the
third largest source.

Interpreting the term “grantrelated  activitios” in its
broadest sense, virtually all funds received contribute directly
or indirectly to achieving the purpose of the grant. rven in-
dustrial rescarch grants contribute supplics, equipment, and
personnel that are used o some extent in graduate training. By
having this type of work going on in the same Department,
foreign graduate students are able to better comprehend the
complexity of problems they must fact in the future when at-
tempting to balance food and industrial production needs with
the need for environmental protection.

UTILIZATION CF INSTITUTIONAL RESPONSE
CAPABIL!TIES IN DEVELOPMENT

Much information about service activities by the Interna-
tional Center for Aquaculture bas alvead; been presented. A
tetal of 20 requests for assistance was responded to during the
yeur. Additional requests, mostly frum grivate innustry wishing
1o acquire staft services on a persanal services contract (con-
sulting) basis. were received. but this type of arrangement is
generally discouraged by the Center.

The international service activities for the year can be
divided into four categories. The different categories with the
number of man-months of each were as follows:

Category Man-maonths
Activities by grant statf utilizing 211 (d) funds ... ... .. 0.9
Activities by other staff utilizing 211 (d) funds ...... .. 0.1
Activitics by grant staff utilizing other funds . ....... .. 4.7
Activities by other staff wtilizing other funds ........ .. 2.7
ToraL. oo 8.4

The specific people and the activities involved by each
category were:
Professor Activity and dates

Grant staff utilizing 211 (d) funds

David Hughes Attended conference in Costa Rica and visited
Honduras refative to project development, January
7-14, 1977,

H. R. Schmittou  Participated in conference in Costa Rica, January

9-15,1977.

Visited rescarch laboratories in Italy and Isracl,

March 28-April 3, 1977,

Other staff utilizing 211 (d) funds

C. C. Carroll Visited Honduras to conter with ofticials of the
government regarding  fisheries  development,
January 4-6, 1977,

R. T. Lovell



Grant staff etilizing other funds )

t W, Shell Visited Brazil to provide consulting services and
eaplore regronalization of project, September 27-
Ociober 4, 1976,

R Snow Vistted Philippines to assistin design ot tish hatch-
ery, August 331, 1976
Advised in Honduras, relatne 1o hatchery plans,
June 27-July 21977

Roa smatherman Visited Greeee and FAO, Ronie, i response 1o re-
quest about fish culture development. September
- 0y
206 19Tk

Mo Pamatmat Presented o paper m Seotland, September 1424,
1976

HOW Schmitton Assisted with Nisheres aasessment team - Sierra

Leone, September 21-Octaber 2, 1976

Advised relatne o aquaculivre 2xtension efforts

in Philippines. October 5221, 1970

Participated in project review of Oveamie Foundu-

ton an Hawaat, February 28 darch 5. 1977

Assisted AID fisheries sector review n Fapt,

November 14-December 17,1976

Helped develop tish ratio s and research programs

in Poland tor US Feed Grmns Council, April

4-10, 1977

WoSeCoy Conducted aguaculture econoniies trainmg in the
Piulippies tor USAID, A\pril 1223, 1977

il Grrover

b faonvedd

Othor staft utilizing other funds
Yoo Daaes Revivwed for USAID thie luke fisherios i Zaire
sd Burunde, Octobsp 13228 1078
Advised fisheries program i Colombig, March
J3Apriib, 1977
BN Raiudciph Vsited Jamited relatine to project sdeselopment,
October 18-November 13,1976,
Vsited Colombua relative to projeat design, Octo-
ber F9-November 1976
Invited consultations about ulania culture in Bl
Salvador and conterence o Costa Rica, January
SPS 19T
Provided advisory assistance to USAID in
Paraguay. June 1217, 1977

o i 'lh(,'![‘\

T Passdnm

In addition to the international service activities discussed
above, the Center has provided 94 man-months of technical as-
sistance to seven international development projects overseas.
Twelve different Center staff were assigned 1o these projects
full time. In addition, 151 man-months of technical coordina-
tion and support plus 7.6 man-months of secretarial support
services were provided by the Center on campus. Funds for
these came from the individual projects and were utilized in the
support ot five ditferent staff members. These projects were: (1)
USAID-supported aquaculture development project in North-
cast Brazib tAID4a BOA 1152 T. O. 2). () USAID-supported
aguaculture production project in freshwater, veackishwater.
and extension fisheries work in the Philippines (AID/ea 180
1UA) 13) freshwater aquaculture development project in Mid-
Western State, Nigeria, supported by the Nigerian Govern-
ment. (4) brackishwater intensification project in Indonesia
sponsored by USAID (AID/ASIA-C-1177), (5) USAID-
sponsored pond development project in Jamaica (AID/la-
C-1166). (6) USAID-sponsored aquaculture and fisheries de-
welopment project in Colombia (AID/ia-C-1176). and (7
government-sponsored aquaculture project in Honduras.

Man-months of overseas activitics by grant-funded staff
since its inception are given in the following table:

Yeur Mun-months
P970-TU(FY 1970y oo 9.8
PO2LT2UFY 0972y o 8.0
V9T (FY 19Y73).. . oo 3.0
VOTXT40FY 4974) ... 4.5
197478 (FY y97S)y. ... e 7.7
1975-76 (FY 1976y ... ... ... ... 9.3
L976.TT(FY 1977y .. ................. 5.6

10

Filipino doing research on hatchery design to improve fish sur-
vival.

NEXT YEAR'S PLAN

The Center is fast approaching the state ot development in-
tended with the purpose of the ATD grant. It should be clear
that Auburn University has a strong commitment and sizable
program for participation in international aquacultural devel-
opment. In spite of this commitment by the University, it is also
clear that the Center needs substantial core support from out-
side sources if the program is to sustain its workload.

Itis eapected that the current grant will he extended for a
few months until new contractual arrangeme=:s can be devel-
oped between AID and the University. Activities called for
under the present work plans will be continued in the mean-
time.

Title X1II programs are a possible means to obtain core
operating support for the Center. The Center plans to submit
proposals and work with the Title XI1 programs as they devel-
Op. A special university services contract has also been pro-
posed between AID and the Center. Both of these approaches
have good potential. but neither appears far cnough along ad-
ministratively to become effective in time to meet the Center's
immediate support needs. For this purpose a continuation of
the current grant has been requested until such time as oiher ar-
rangements are in force. Meanwhile, it is expected that over-
scas service, international training, and relevant rescarch ac.
tivities will continue with the same dynamic interest as in the
past.
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INVOLVEMENT OF MINORITY PERSONNEL
AMD WOMEN

The budgeted academic and non-academic personnel re-
veiving support under the grant during the report year are
classitied below according o race and sex:

Men Wormen
Blacks. ..o 0 3
Spanish Amencan . 0 0
American Indeans 00 0 0
American Griemtals ..o 00 2 |
Other ..o 29 3
Torae o 31 7

Student employment was provided to three toreign na-
tionals, two female orientals and one oriental male, which
enabled them o continue their studics. A special seminar was
presented to three black male students from Alabama A&M
University, who were employed by the School of Agriculture
during the summer, to make them aware of available oppor-
tunites in graduate education in aquaculture.

Auburn University has an “affirmative action program™ for
the involvement of minority personnel and women and for
recruiting students for training. The provisions of the program
are followed closely by the Center in recruiting staft and in
recruiting students for graduate triaining.

There are excellent opportunities for involving minority
personnel and women in international development work and
for significant contributions 1o Center activities.  Unfor-
tunately, few of either group are interested in careers in fish-
eries and aquaculture and even fewer are interested in interna-
tional service in these arcas of work.

APPENDIX A

Visitors Seeking Information
on International Development

Nume Date

Dr. Jean Nyan Ngatchou, Director July 2, 1976
Research Institate of Agriculiure

and Forestry Rescarch

ONAREST

Yaounde, Cameroon

Ms. Patricia T. Arroyo

Assistant Professor

Department of Fisheries and Technology
College of Fisheries

University of the Philippines

Diliman, Quezon City

Philippines 3004

President and Mrs. Amado C. Campuos
Central Luzon State University
Munoz, N. k. 2320

Philippines

July 8, 1976

July 8, 1976

Mr. James Kapetsky
Apartado AEREQ) 2458
Cartagena Bolivar
Colombin

Chicef Justice T. Mabandla
Chicf of the Bhele Tribe
Cape Provincee, South Africa

July 89, 1976

July 12,1976

Mr. George Crowell
Department of State
Washington, D.C.

Mr. J. Weihl
Mr. 1. Tzhak
Mr. 3. Levi
Isracli Farmers
Isracl

Iuly 12, 1976

July 14, 1976

Mr. E. Heckman
Mr. M. Harvey
Mr. Patterson
Sudan Consultants
Khirtoum, Sudan

July 14,1976

Mr. K. Sheets

Mr. G. Weishbart
Colorado Fish Farmers
Colorado

July 14, 1976

Mr. John Hartzog
Henry County, Alabama

August 10, 1976

Dr. Tapan Benergee
Program Director (Fisheries)
U.S. Peace Corps

¢/o U.S. Embassy

Muanila, Philippines

\ugust 23-25, 1976

Mr. Emmitt Parrish
P.O. Box 115§
Pensacola, Florida

August 27, 1976

Mr. C. E. White

Mr. William Reeves

Mr. Gerald Hooper

Game and Fish Division

Alabaria Department of Conservation
and Natural Resources

64 N. Union Street

Montgomery, Alabama

September, 1976

Mr. Kermit Sneed
Thompson Anderson Enterprises
Thornton, Mississippi

September 1, 1976

Mr. Tirso Jumandre
Fish Farmer and FAO Consultant
Hoilo City, Philippines

September 1, 1976

Mr. Varadi Lazslo

5541 Szarvas

Fish Culture Research Institute
P.f 47

Hungary

Mr. John Hester

Mr. Bruce Bell

U.S. Fish and Wildlife Service
Box 836

Decatur, Alabama

Mr. Ken Corson
Methodist Mission
Casilla 356

La Paz,Bolivia, S.A.

September 2-14, 1976

September 9, 1976

September 23, 1976

Legislative Aides,

U.S. House of Representatives September 27.28, 1976
Mrs. Thomas S. foley. Chairman — Agriculture

Mr. Yourman

Ms. Ermann

Mr. T. Adams

Dr. Jim Halpin

Dr. Ralph Jenes, Ir.

Southern Union State Junior College
1414 Davis Drive

Roanoke, Alabama

October 4, 1976

Mr. Gearge Holmes Honalde October 5.6, 1976
404 Maxwell Hall

Syracuse University

Syracuse, New York

Mr. Earl B. Terwillinger

Chief, Production Programs Branch
International Training

Foreign Development Division
U.S. Department of Agriculture
Washington, D.C.

Hon. John Breaux (D-1.A)
U.S. House of Representatives
Washington, D.C.

October 7-8, 1976

October 8, 1976



Mro James Williams
Cartbe King Shrimp Co.
Box 432

Ciabo Rojo, Puerto Rico

Mroand Mrs. Michue! Sipe
Natural Systems

R 1, Boy 363

Palmetia, Florda

MroAbd ALRahmin Selin

Pohucal International Affairs
Wter for Saudi Dinly

Box 4676 hdda

Kingdon of Saudr Arabia

B Qb NMiravite
Aguacuiture Department

Seuthicast Asian Fishertes Development Center

Pehaaan, Holo, Philippines

fre Jeaquin Guevara Moran

Losterad Directer ot Natural Resources
Mo o Apricalture

oS ador

ol Huaer
Seuiiierno bnnersity
Haton Redge, Toursiana

Mo Bl Muers
Action-Revruitment Resources
Roem Paio?

PT3S Street, MW
Washington, DO

My Sophia [ Basa

Semior Forestry Bioloysst

Department of Natural Resources

Buteau ot Fisheries and Aquatic Resources
PO Boyvn2s

Mantla. Philippines

Mr. Geotrres Parker
Route No 2
Mifton, Wisconsin

Mr. Doug Jones

USAID M ashington

Otfice of Agnculture, (TAB)
Washington, D C.

Mr. Milton Bedard
Apartado 7-2740
San Jose, Costa Rica

Mr. Paul Bedard

864 Chattahooche Drive
CP.O Box 10547
Gamesvilie, Georgia

Mr. Dan Thomaston

Mr. Dan Self

Mr. Frank Ellis

Department of Natural Resources
Georgia

Dr. Donald ¥ Amend, Director of Research

Tavolek, Inc
2779152 Avenue NUE.
Redmond, Washington

Dr. Wiard Falkner

Mro Jack Mathias

Mr Burton Ayles

Freshwater Institute

Department of Fisheries and Environment
Winnipeg, Canada

Mr. Flenung

Mr. Rasmusn

Mr. Arne

Mro Anderson
Danish Farmer Group

Mr. Philip Irwin

Voice of America

United States Information Agency
Washington, D.C.

October 11-12, 1976
October 12, 1976

October 13, 1976

October 15, 1976
October 19.20, 1976
October 21-22, 1976

October 29, 1976

November 3-
December 17, 1976

January 6. 1977

January 24, 1977

January 24.25, 1977

January 24.28, 1977

February 1, 1977

February 4, 1977

February 11, 1977

February 16, 1977

March 24, 1977

Mr. Altonse Catchy

irector of Fisheries

Central African Empire

Africa

Mr. Bob Thoesen

U.S. Fish and Wildlite Service

Atlanta, Georgia

Mr. Bruce G. Barclay, Jr., M.P.

U.S. Fish and Wildnfe Service

Atlanta, Georgia

Mr. Emul R, Knutti

U.S. Peace Corps Regional Representative

Atlanta, Georgra

Mr. L. C. Berth

Research Specialist

L. D. Schreiber Cheese Co., Ine.

1601 Main Strect

P. O. Box 610

Green Bay, Wisconsin

Dr. Jim Jones

Director of Mississippi-
Alabama Sca Grant Consortium

Gulf Ceast Rescarch Laboratory

Ocean Springs, Mississippi

Mr. Sherman Reed

Mr. Mitch Olszewski

Engineering Technical Division

Oak Ridge National Laboratory

Oak Ridge, Tennessee

Mr. Sam Suffern

Mr. Jack Gnitfith

Environmental Science Division

Qak Ridge National Luboratory

Oak Ridge, Tennessee

Dr. Vasile Jurwbesco

Ministry of Agriculture and Food Industry

Technical Direction

Buchark, Romania

Prof. ivan B. Tokin

Institute of Marine Biology

Academic of Sciences of USSR

Deline Zelentzy, 184531

Murmanskaya obl, USSR

Ms. Valarie Anderson Gillen
NOAA, Office of Public Affairs
6010 Executive Bivd.
Rockville, Maryland

Mr. Mustafa Bezikoglu

Dr. Fethullah Koc.

Mr. Kamal Orue

Mr. Orpih Ozbaysal

Mr. Necmettia Alpturk

Dr. Adnan Oaturk

Turkish Government Fisheries Personnel

Mr. D. Kloen

Otto van Gehreweg 35
Wageningen

Holland

Mr. Rick Goodier

Rt 2, Box 3P
Richmond, Texas

Mr. Chris Nugent

Mr. Jim Miller

FAO Country Program
Central African Empire
Bangui, CAE

Mr. Juseph P. Senft

Mr. Andrew Merkowsky

Mr. James Fritch

Rodale Press Reservoirs Division
576 North Street

Emmacus, Pennsylvania

Dr. Dale Toetz

Southeast Water Laboratory
EPA

Athens, Georgia

March 25.27, 1977

April 4, 1977
April 4, 1977
April 20, 1977

April 20, 1977

April 25, 1977

April 27, 1977

April 27,1977

April 28-29, 1977

April 28-29, 1977

May 2, 1977

May 9, 1977

May 27,1977

Junc 4, 1977

June 8-10, 1977

June 20, 1977

Junc 28, 1977
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APPENDIX B

Graduate Student Research Topics and Advisors

Almazan, Guadiosa*

Alston, Dallas

Anderson, Carl E,

Behrends, Leslie
Boonyaratpalin, Mali*
Boonyaratpalin, Sitdhi®

Bowman, James
Bowser, Paul

Braid, Malcolm

Bright, David
Brooks, Mark

Burtle, Gary
Busch, Robert

Cubrero, Jose®
Caimpbell, Terry

Canlas, Joel*
Carreon, Jose*
Chappell, Jesse

Chitwood, Brian
Chuapochuk, Wiang*

Clay, Larry
Cook, Stanley
Cox, Kenneth
Cuenco, Michael®
Cucevas, Hugo®

Davis, John
Dobbins, Daniel

Dunsceth, David

Dureza, Virgilio®*
Dutta, Omeo®
Felts, Shawn
Foote, Kiren
FFong, Sunchio*

Girizzle, lohn

Hardin, Scou

Hemstreet, William

*Foreign students

Relationship between Alkalinity,
Phosphorus, and Algae Growth (Boyd)
Microinvertebrate Study of Three Experi-
mental Channels to Determine the Effects
ol Thermal Enrichment on Fish Food
Organisms (Dendy)

Comparison of Tilapia aurca, T. niloticu,
and hybrid (7. nilotica x T, hornorwm) in
Polyculture Systems (Smitherman)
Comparison of Water Quality in
Polyculture Systems (Smitherman)

Energy Requirement of Channel Catfish
{Lm’cﬁ)

Pathogenesis and Control of Bass
Tapeworm (Rogers)

Culture of Larval Fishes (Snow)

Studies on Vertical Transmission of Chan-
nel Catfish Virus Disease (Plumb)
Intensive Culture of Striped Bass Fry (Shell)
Stream Ecology-Insects (Dendy)

Effects of Initial Weight on Final Weight in
Genetically Distinet Populations of Chan-
nel Cutfish (Smitherman)

Diets for Golden Shiners (Lovell)

Induced Spawning of Channel Catfish
Using Clomiphene Citrate (Shelion)
Recirculation in Intensive Culture (Allison)
Study of Primary Productivity in West Point
Reservoir (Bayne)

Bacterial and Parasitic Loads of Cultured
Channel Catfish in Farm Ponds (Plumb)
Feed and Feeding of Striped Buss Fry
(Shell)

Heterosis in Pond-reared, Crosshred Strains
of Channel Catfish (Smitherman)

Growth and Production of Largemouth
Bass with Forage Species and in Combina
tien with Bluegill and Redear (Davies)
Nutritional Contribution of Natural Pond
Organisms to Channel Catfish Growth in
Ponds (Lovell)

Pathology Associated with Healing After
Surgery of Fish (Plumb)

Larval Fishes of Jones Blufl Reservoir
(Davies)

Dynamics of the Black Crappie Population
in Lee County Public Fishing Lake (Davies)
Craylish Culture with Channel Catfish
(Dendy)

Special Problems in Larval Fish Culture
(Snow)

Phytoplankton Related Fish Kills (Boyd)
Effects of Phosphorus and Potassium’ Fer-
tilization on Sunfish Producticn (Boyd)
Production of Tilapia aurea (Steindachner)
in Combination with the Predator
Chichlasoma managquense (Meeks) at
Different Stocking Rates (Bayne)

Use of Recirculation and Aeration in the
Culture of Channel Catfish (Allison)

Sex ldentification of Cichlids and Chinese
Carp by Cytological Techniques (Sheltor)
Winter Management of Channel Catfish
(Lovell)

Studies of Some of the Possible Effects of
Overturns in Fish Ponds (Boyd)

Dynamics of Bass-bluegill Population in
Farm Ponds (Davies)

Histalogical and Ultrastructural Changes in
Gills of Channel Catfish Treated  with
Malachite Green (Rogers)

Electrophoretic Determination of Sex in
Hilapia aurea (Smitherman)

Studies of the Parasites ol Year-class
Largemouth Bass in West Point Reservoir
(Rogers)

Hopkins, Kevin

Inko-Tariah, McKenzie*

Jensen, Gary
Jensen, John
Jones, Walter

King, Terry A.

Kubaryk, John

Landesman, Louis

Lauenstein, Paul
Lawson, Curtis

Lee, Jen-Chyuan®
Li, Yen-Pin®
Lichtkoppler, Frank
Lim, Chhorn®

Lim, Ricardo*

Liu, Chi-Yuun®
Milvestuto, Stephen

Manandar, Hridaya*

McGinty, Andrew
McGinty, Paul

Mezainis, Valdis
Minton, Vernon

Mitchell, Andrew

Mohead, Malcolm
Moon, Charles®

Moreira, Paulo®

Neils, Kenneth
Nelson, Robernt

Newman, Michael

Osborn, Maury
Pestrak, James
Popma, Thomas
Pradhan, Bhola*

Pretto, Richard®

Romaire, Robert

Saad, Cheroos*

Sex Reversal of Telupic aurca with Synthetic
Estrogens (Shelton)

Production of Tlapic avrea in Polveuliure
Using Largemouta Bass and Monoses Mol
as Population Controls (Smitherman

Sex Reversal of Tilapia warea with Thiee
Naturally Oceurring Estrogens (Shelion )
Alternative Production Systeims tor Hill
Pond Culture (McCoy)

Observations on Biology of Mocrobea i
ohione (Smitherman)

Population Dynamics of Largemautis (s
in West Point’ Reservoir-Georuin Auban

(Davies)
Protein-energy  Requirements of 11 i
(Lovell)

Tilapia Culture in Combination with
Recireulating Hydroponic Svstem (S
min)

Culture of Tilapia in Tunks with Suppl
mental Species (Allhson)

Dynamics of the Largemouth Bass Populy
tion in Lee County Public Fishing | ik
(Davies)

Production of Hybrid 1 tapia (Smithermiin )
Vitumin Dy Requirements of Chunnel €l
fish (Lovell)

Comparison of 20-10-5 and 20-20-5 Fer
tilization in Sunfish Ponds (Boyd)

Vitumin C Requirements of Channel Cat.
fish (Lovell)

Common Carp Population in the West
Point Reservoir (Shelton)

Progeny Testing of Sex Reversed  /iupin
daterea (Shelton)

Hervest of Largemouth Bass in 4 Newly .
rounded Keservoir (Davies)

digestibility of Phytoplankton by Silver
Carp and Tilapiain Channel Catfish Ponds
(Smitherman)

Effects of Initinl Weight on Final W cight
Cutlish Breeding Systems (Smitherman)
Management of Aquatic Plants i Farm
Ponds (Boyd)

The Metabolic Activity of a4 Pond
Ecosystem under Intensive Catlish Cultiva
tion (Pamatmat)

Elfect of Dietary Protein and Energy | evels
on Voluntary Food Consumption of Chin-
nel Catfish in Ponds (Lovell)
Susceptibility of Homaogenen
genetie Strains of Chinnel o

mnd Hetero
(Feraltiny

punctatus 1o P Y
‘Plumb)

Comparison of Three Trap-havest Svstems
for Clainel Catfish (Smst e
Phytoplyikton Abundance 10 1)

Ponds (o)

Litects wf Lead and Source of Encrys
Carbohydrates on Growth and Body ¢
postion of Channel Catfish (Lovell)

Ihe Grazing Ffiects of Phytophagous Fish
N Polyeultuee Ponds (Dendy )
Lravtish Culture Related 10°Cone
(Dendy)

\ Cumparison of Second-year Growih and
Catchability Between the Northern and
Florida Subspecies ol Largemouth Base
(Davies)

Haddes™

Intensive Culture of Channel Catfish
Earthen Ponds (Allisor.)

Larvae Fishes in the Alubuma Rive
(Ramsey)

Digestibility of Nutrients in Natural and A
tilicial Foeds by Tilapia (Lovell)

Age, Growth, and Reproduction ot the
Bowfin in West Point Reservoir (Davies)
Polyculture Systems with Channel Catfish,
Tilapia, Buffalofish, and Israch Carp
(Smitherman)

A Dissolved Oxvgen Model for o Catfish
Pond (Boyd)

Evaluation ol Full-fat Roasted Soybeans in
Cathish Diets (Lovell)




Santhga, Alfredo®
Santiago, Corgzon®

Dicts for Brood Channel Catfish (Lovell)
Nutrinonal Factors of Commercial Fish
Production (Lovell)

Immunity in Channel Catfish (6 Acromonas
hydeoplula and  Chondiococens - coltmmnaris
(Rogers)

Stress Related Disease Deyelopment in
Waters of Ditferent Quality (Rogers)
Economical Fuctors in- Aquaculture (Me-

Loy)

Catch and Etfort Assessment of the Fichery
Resouices on the Upper Meta River System
(Davies)

The Lite History and Ecology of the Cold

Witer Darter (Ramsey)

Growth Reproduction of the Redear s
Green Sunfish Hybrid in Farm  Ponds
(Diavies)

Dehyvdrogenase Activity ol Various
Anacrobic Metabalic Tvpes of Buacteria in

Sediments (Pamatmuit)

Ettects of & Fall Drawdown on the Benthic

Populition of Lee County Lake (Pamatmat)

Parasitic Load on Different Strains of Cat-

fishes and its Mode of Transmission from

Brood to Oftspring (Rogers)

Effects of Aeration on Channel Cattish and

Water Guality in a Large Pond (Lovell)

Effects of Nitrogen Fertilization on

Plankton Production i Fish Ponds (Boyd)

¢ph Parasiies of Basses of the Southeastern

United Stites lRl']..!L'f\'J

Etfects of Increasing or Decreasing the Pro-
fein Percentage in Rations of Poad Raised
Catfish During the Grow-out Period
(Lovell)

pp, Ronnge Stee: Selection o Largemouth Bass: and
Bluegill by Sport Fishermen (Davies)

Production of Hybrid Blue x Channel Cat-

fish (Smitherman)

Androgen and Estrogen Sex Reversal of
Filapia iilotica (Shelton)

Amocha Incidences, Pathogenicity, and Po-

tential Coutrol in Fishes (Rogers)

Metfinds of Viaccinating Fish Against Buc-

terial Diseases (Plumb}

Year-cluss Mortality of the Largemouth

Bitss in West Point Reservon (Shelton)

Faao, Yi-Te? Use of Cutfish: Processing Wastes in Pet

Fouds (Lovell)
Tucker, Luther Early Food Habits of Striped Bass Larvae

Schichte, John

SUOLL, Alan
Scunell, Darrell

Scully, Richard

Seesock, W \‘Hlf_\

Shatter, karl
Cyvnthia

Sherrill, Timothy

sthie, Sunder*

Fhune, Ronald

Fimmons, Thomas

(Snow)

Vitndemacle, Katerine® Filapia: Culture in Tanks with Filtration
(Allison)

Vinhoose, Mark Behavioral Characteristics Between the

Northern and  Florida Subspecies of
Largemouth Bass (Davies)

Wallace, Richard svstematics of Pimelodid Catfishes
(Ramsey)

Walters, Gerald Influence of Environmental Stress on
susceptibility 1o Bacterial Infections in Fish
(Plumb)
APPENDIX C

Publications of Grant-supported Staff
'

Kooanp R T. Lovert 1976, Yield and  Quality of

ically Deboned Flesh from Farm-raised Channel Catfish,

Nilapia, and Buffalofish, Proc. of Tropical and Subtropical Fish

cchnalogy Cont, April, 1976, pp. 4 1-44.

BEHRENDS, LEsU Effects of Three Tilapias (Sarotherodon spp.) and
silver Carp (Hypophehalmichehys molitris) on Phytoplankton Com-
nunities and Wai.r Quality in Ponds with Channel Catfish (/-
futtiries punctaius), MS. thesis, Auburn Unis

BOONYARATPALIN, M. aND R, T. LovELL 1976 Flaked Diets for
Aquarium Fishes, Aquaculture, Vol, 10, (Accepted for publication,
1976.)

BOUTWELL, L L Aasn E. W, McCoy 1977, Simplified Programming as 4
Farm Management Tool. Auburn Univ. (Ala.) Agr. Exp. Sta. Cir.

1

Bovb, C. E, 1976, Chemical and Textural Properties of Muds from
Different Depths in Ponds Hydrobiologiu 48: 14]1-144,

Boyn, €. E. 1976, Accumulation of Dry Matter, Nitrogen, and
Phosphorus by Cultivated Water Hyacinths. Ecor. Bot. 30 51-56.
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