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MEMORANDUM OF UNDERSTANDING
between

Suranaree University of Technology and The Asian Institute of Technology

1. Suranaree University of Technology and the Asiar Institute of Technology desire
t> develop academic exchangs and cooperation in teaching and research, in
furthermore of advancement md dissemination of knowledge, agree as foilows:

a) to encourage, and use their best endeavors to effect, visits from one
university to the other by members of the academic staff forithe purpose of
teaching and research prograrmes,

b) to develop seientific coliaboration in teaching and research 1 pmgrammes

o) to offer admission from one university to the other to qualified students on
‘the graduate levels, as well as for short-term courses;.

&) to encourage the exchange of scientific materials, publications and
information;

¢) to prepare, as necsssary, a working program. defailing the specific form
and content of cooperation;

f) to seek actively sources of funding for collaborative and othar activities

3

. Both institutions acknowledge that all visits of staff and the admission of students
will be subject to compliance with the entry and visa regulations ot Thailand and

country of orizin and the institutional requirements in respect of admission and
staff appointments,

W

. It is acknowledged that in the absence of any specific agreement o the contrary,
ali expenses of salary, travel, living and allied costs will be detsrmined at the
discretion and be the responsibility of both parties.

4. Both institutions agree to review this agreement affer five years from the date
hereof. It may be terminated at any time by mutual consent or by one month’s
notes by either party.

| On behalf of On behalf of
Suranaree University of Technology /I.a&.%ian Institute of Technolegy
< Wy L g : 3 3 -
Dl | S e \ ’4\3;%&}_& .......
{Professor Dr.Wichit Srisa-an) (Professor Dr. Rooer G.H. Downer)
Rector President

Date this 4%  dayof August 1998
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SCHOOL OF
ENVIRONMENT. RESOURCES AND DEVELOPMENT (SERD)
Tel. (662) 524-6069  Fax.(662) 524-6071

; institute of Technoiogy
fo 8, Em. 42 Paholycthin Righway, Kleng Luarg, Pathumthani 12120, Thailang Chnng:_'ak Polpraser:, Dean

c% 4 Flang Luang Pathumthani 1212'0 Thailand @ Tel. (65-2) 516-0440-29, 516-0130-44 @ Cable: AIT » Telex, 84276 AIT TH & Fax. (§6-2) 516.2126

< N
ef. D-SERD/99709 _- '_ -ﬂ"\ )

'/hs.nm _‘ s f
ovember 15, 1999 o ._—“—*—um ey

{s. Samom Kwantong

ecturzr, [nstitute of Agricultural Technology
chooi of Animal Production Technology
uranaree University of Technology

11 University Avenue

fuang, Nakom Ratchasima 30000

. .<r vrs. Samom,

would like to congratulate you on your acceptance into the doctoral program despite your GPA being
ower than required. Your previous degree, current position as a Lecturer, and a well-formulated research
rcposal were factored in this decision.

\ccording to our current regulations, you are required to complete minimum of 13 credit hours as a
'octor'al candidate. This requires that you will need to be in residence at least two te"ms (5,172 USS per
2 or 10,244 USS for two terms). Normally, it takes nine terms for a student to complete his/her study.
Juring the term when you are not taking courses, there are some costs associated wn.h registration and
upervisory fees (660 USS per term). This brings the projected total fees etc., to 14, 864 USS for the entire
loctoral program, but you need to explore another funding to support your doctoral research.

*lease aote that this is significantly lower than the pro_;ected cost of 35,352 USS presemed earlier for your
tudy. We hope that this cost reduction will facilitate in obtaining the needed funds from Suranaree
: !y_.f/ of Technology to support yaur study at AIT.

sincerely,

C . Pl poreiin.

~hongrak Polprasert, Ph.D.
>rofessor in Environmental Engineering
Jean

“Pipp
Dr. Bart, AARM/AASEP
Ms. Prapen, CAO

homepags : hitp://www.serd.ait.ac.th Email : deanserd(@ait.ac.th

spqgimMruAdItTonnTg



Proposed courses and budget for non-resident doctoral candidare, Ms.
Samorn.

Total minimum credits required: 13
Courses Crediv/hr
January term 2000:

Aquaculture systems:

Fish Nutrition

Water quality

Molecular biol. of environmenta! siregs
May Term:

“Fish Reproduction

Special study in principles of crvogenics

19 L L) L)

— il

Total: 8

Projected cost of the tuition and other fees for the durarion of ddctoral
studies under non-resident student status.

Services Cost
~Tuition 6,468
Registration fees 1,056
Academic services Borne by AIT (2,160)
Accommodations Borne by AIT (12,600)
Faculty supervision of research 4,222
Research supplies and facilides and erc. 2,000
Tortal 13,746

AIT regulations require that Ms. Samorn start as a Certificate of Advanced
Candidacy students rather than a doctoral student (due to her low previous GPA).

After the completion of her first term with good grades (3.5 or over) she will be
transferred to doctoral student status.

Note: please note that this offer is significantly lower than proposed earlien. This is
only possible because the facilities at her home instdmtion, SUT, is well suited 19
carry out many parts of the proposed research study. She was also eligible to

réceive noa-resident doctoral student status because the faculty supervisor has
consented to this effect.




Minimum Study Cost Estimates
4

i P [ : - ao: - —~—
The figures given here should help vou dudget for 2 perdofstedy at AIT:

COST PER PROGRAM (LSJ)

Cenificate Diploma Master Coctoral

{l.1erm) {3 terms) ($terms} (9 terms)
Caition Fes 3.400 10.200 {7.000 30.6G0
Academic Service Fee 240 720 1.200 2160
Other Expenses * 1460, 4.200 7.000 12,600
Total 5,040 15,120 25.200 4583560

—

* Other expenses include, foed. accommodation. books- erecAccommodation charges are
higher for some short courses. Fess for non-resident: extended study program and special
program students vary, Studeats sesking admission to AT s special programs wiil be
sinformed of the-fees applicable oncethe pragram of srudy has besn ggresd.

If you are traveling from autside Thailand, do not forget to add airfares and related costs to
| your budget. Allow a reasonable additicnal amouncforrising costs teo.

| Study fee ta increase by 10% effective September 1999 Term. Fordetails, please
contact the Chief Registry Officer (see address in page 4).




Study or Research Plan

Za=shes ars commercially impeniant Seshrvztsr fishes of Thailand. [© has begn cne of

tre staple “cods fcr That pectle {er meny years. A recent Ssheries sizustes (1868 CCF)

of Thailand reperiad that zreducten ¢f camisn ior fced i cotained mamiy Tom

aqiaculture, with the highest preducticn (281 MT in 18€8) surrassing many éther

Tashwater aguaculiure species.

Yellow walking catfish, Clarias macrocerhalus., is preferred by the censumer for its
arpearance and taste quality. However, because cf its slew growth rate (6-7 months to
reach marketable size in culture ponds), susceptiritity to disease and low {ry!survival, its
received little attention. For this seascn. the farmers have diverted their interest to the
cuture of hybrids. Clarias macrocephaius (female yellew catfish) and Clarias ganepinus
(male African catfish) hybrid grows faster and is more resistant to diseases than the
native yellow catﬁsh. Tt only takes 3'-4_montb_s'for hybrid catfish to reach marketable size
in culture ponds. In order to maintain continucus preduction and marketing of fish
throughout the year, adequate males and females are required for seed preductica.
However, it is nct pessible to culture the hybrids for mass production because of 1) lack
of male African catfish and 2) high cost of Prood fish (200-300 bath/kilogram m
Nertheastem Thailand).

This problem can ke reduced significartly if male sperm can be stored for a long pericd
at a time. Using Cryopreservaticn techriques fish sperm of many catfishes have teen
szored for as long as two years. While a small quantity ¢f Clanas gariepinus sperm hes

kesn preserved for a short duraticn, a larger scale preservation for a long duration have

nct been successiul.

Cryopreservation of milt has varicus other applications such as. conservatch of genetic
civersity, case of Tansport of gametes where there is insufficient numkber ¢f males,
facilitate treeding of synchrenus tresders, facilitate genetic manipulation and treeding
programs etc. Currently, a number of sclentists have reported successful
crycpreservation of fish sperm using suitable c'ryoprotactants, diluent in liqaid nitrogen.

Some prgducers in North America are already using this tool to propagate fish.



Therefore, [ would like to investgate fezsikility of miit preservation using crviegenic
techniques of varicus native catishes including the Altican catish. Scecific ckiecZva
inciuce:

_____ nomit
sicrage,

® To determire an crimum Teening and thawing candidens.

® Tc examine the efiect ¢f vericus dlluents cn spentn medlity and ferdiizing

caracity.

The results cf these studies can ke arplied @ establish sterm tank thet tezerits cern,

the seed preducers of Thailand and conservation of bicdiversity of our nadve and

encdangerad fish speciss.
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3. WaFnwszesnaRinanyas (equilibration time) 9849 @15 Cryoprotectants fifldla
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and thawing rates)
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Apfel, RE. 1981, Acoustic cavitation. In Methods of Experimental Physics. Academic Press, New
York.

Bart, AN., R A Dunham. 1996. Effects of cryoprotectants, sperm density, stiaw size on long-term
cryapreservation of blue catfish, Ictalurus furcatus, Sperm. Aquaculture (Submitted).

Bart, AN.; Wolfe, D.F.; Dunham, RA. 19588. Effects qf cryoprotectants, sperm density and straw size
on cryopreservation of bive catfish sperm, Ictalurus furcatus Transactions of the African
Fisheries Society. V.127 No.5:819-824.

Erdahl, AW. and E.F. Graham. 1987, Fertility of teleost semen as affected by diluticn and sﬁorage in
seminal plasma-mimicking medium, Aguaculture. §3:311-321,

Leung, LKF., and B.G.M. Jaemison. 1991 Live preservation of fish gametes. (Ed.) Jaemison, BGM
In Fish Evolution and sysiematics:Evidence from spermatozoa. University Press, Cambridge.

Rana, K. 1995. Preservation of gametes. {Eds)Bromage, N.R. and Roberts,R.J. In Broodstock

Management and Egg and Larval Quality. University Press, Cambridge. 53-75 pp.



Mongkorpunya. K, Chairak,N; Pupipat,T., Tiersch,T.R. 1995 Cryopreservation: of sparm of the Mekong
Giant catfish. Asian fisheries science. Metro Manila; V.8 NO.3&4:211-221.

Pahdi, -B.K; Mandal, RK. 1995 Cryopreservation of spermatozoa of two Asian freshwater c:'atfishes,
Hezercpazustes fosslis and Clarias bratrachus. Journal of Aquaculture in the Tropics. V.10
Ne.1:23-28.

Safina, C. 193¢, The world's imper:led fish. Scientific American. 273(6):46-53.

Scott, AP, end SM. Baynes. 1980. A review of the biclogy, handling and storace! of salmonid
spermat)zoa. Journal of Fish Biclogy. 17:707-739.

Stein, H. anc. H Bayrle. 1978. Cryepreservation of the sperm of some freshwater teleost. Annales
Biclogie Animale Biochimie et Biophysique. 18:1073-1076.

Thorgaard, G.H Pual, A.; Wheeler and Robert, D.F. 2000. Utilization of androgenesis forstarin recovery
from cryaperserved sperm. in: Cryopreservation in aquatic species.
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AMRIT'BART

bart@ait.ac.th

Assistant Professor

Asian Institute of Technology, Thailand
Aquaculture and Aquatic Resource Management
School of Environment, Resource and Development

Adjunct Professor,
University of Maryland Biotechnology Institute
Center of Marine Riotechnology, USA

PROFILE

1 joined the Faculty of the Asian Institute of Technology nearly two years ago after a completion of a
three-year F elIowshlp at the Center of Marine Biotechnology, Univ. of MD, USA. My academic and
research experiences include a three-year assignment in Indonesia as an Education/Research specialist,
three-year fellowship under USDA and Center of Marine Bmtechnology, and two year teaching, research
and outreach at AIT. I teach two annual post-graduate courses in Resource assessment and Environment
Impact Analysis, Fish Reproduction. Additionally, I teach two short courses per year in Hatchery
Management of finfish and Seabass seed production, and I supervise a number of doctoral and masters
student research. My research interests include, aquculture and fish seed production technologies.

EDUCATION

Spring 1994 Ph.D. Fish Reproduction / Aquaculture. Anburn University, Auburn, AL
Fall 1988 M.Se. Fish Genetics / Aquaculture. Auburn University, Auburn, AL
Spring- 1994. MLA.. Resource Economics (Water Resource): Auburn University, AL
Spring 1984 B.A. Biology (Marine Ecology). Earlham College, Richmond, IN

RESEARCH :

1998 March- Present . Assistant Professor. Aquaculture and Aquatic Resource Management Program
(AARM), School of Environment, Resource and Development (SERD). Asian Institute of
Technology (ALT), Bangkok, Thailand.

+ Teach post-graduate level courses in AARM (Seed Production, Fish Genetics and Hatchery

Management and Aquatic Resource Assessment and EIA).

e  Camyoutresézzch related tofish reproduction, cryopreservation of gametes and aquatic reSourcE..
assessment.

¢ Supervise doctaral and masters students’ theses.
e Advise on outreach and aquaculture development related issues

1994 - 1997. Research Associate (Post-Doctoral Fellow). Centgzr of Marine Biotechnology.
Columbus Center, University of Maryland, Baltimoere, Maryland.

» Designed research programs and deveioped proposals (for extra-mural funding) to investigate the use
of acoustics (collaborative work with the US Naval Surface Warfare Center) in aquaculture
recirculating systems, raceways, cages, net pens and in the natural environments.

e Designed and implemented experiments inl acoustic conditioning of the commercially important fish
species for feeding and harvesting with reference to sea ranching.

¢ Implemented a research program to investigate the fish physiology and behavior response to high
intensity acoustic related stresses.

« Led aresearch team to investigate the enhancement of tagging compounds permeation using
ultrasound technology in cold water species (U.S. Navy and Fish and Wildlife Service).



+_ Zead investigator in cryopreservation cf commercially important fish gametes and émbryos (U.S.
Department of Agriculture supported, voung investigator fellowship award)

1993 - 1994 Analyst. Department of Agricultural Economics and Rural Sociology. Auburn
Univarsity.

» Colested U.S. Forest Resource Inventory Field Data using GPS. Identified recrearional resources
for zk2 purpose of economic revitalization of Alabama rural communities.

» rcgrammed SAS/SPSS to run series of statistical analyses including, Analysis of Variance,
Regression, Frequency, Chi-square and Cluster Analysis.

+  Assisted with preparation of final reports to be presented to the U.S. Forest Service.

199: - 1993 Graduate Research Assistant. Department of Fisheries and Allied Aquacultures.
Auburn University.

*  Managed and Participated in the daily operations of a fish broodstock research and hatchery facility.
»  Led research team in artificial propagation of channel and blue catfish hybrids.
+  Developed methods for: artificial fertilization, fish anesthesia, cryopreservation of fish
" spermatozoa, and electro-¢jaculation.
»  Traired graduate students and innovative catfish farmers in artificial propagation of channel and
b.ue catfish hybrids.

1293 - 1991 International Research Specialist /Technical Advisor. University of Riau,
Covernment of Indonesia. Team member, Western Universities"Agricultural Education
(WUAE) Project (USAID/University of Kentucky).

+  Assisted University of Riau in the development and implementation of aquaculture-related research
projects. Trained Indonesian faculty members in grant proposal development aad data analyses.
Supervised and participated in implementation of a faculty-wide research project to study the
feasikility of commercial scale cage culture production in an oxbow lake. Purpase of this effort
was to relieve fishing pressure of the open water and promote sustainable aquaculture.

s Managed-and part:cmated in daily opemt:ons of a cage culture research facility.

«  Managed five short term technicdl-ddvisors stationed in Pekanbaru, Indonesia.

«  Trairec fisheries faculty members and local govemnment technicians in extension methodology and
use of appropriate technology.

1586 - 1938 Research Assistant. Department of Fisheries and Allied Aquacultures, Auburn
University.

¢«  Developed a surgical procedure for abdominal surgery and gonadectomy.

«  Tested numerous fish anesthetics for the purpose of stripping eggs and milt, surgery, and
transportation

«  Participated in daily operation and maintenance of the aquaculture research facility for fish genetics
research activities. ‘

*  Traiced and supervised new international graduate students in the daily operation and maintenance
of research ponds and research equipment. '

»  Assisted with the Aquacuiture Training Program conducted by the International Center for
Agquazulture, Auburn University.



TEACHING

1998 (March)- Present. . Assistant Professor, Aquaculture and Aquatic Resource Management
Program (AARM), School of Environment, Resource and Development (SERD), Asian-Institute
of Technology (AIT), Bangkok, Thailand.

¢ Teach graduate level courses in Fish Seed Production, Fish Genetics and Hatchery Management, and

Aquatic Resource Assessment and EIA.
* Supervise Doctoral and Masters student theses
¢ Conduct intensive short course training in aquaculture related topics

1994-1997. Lecturer. Baltimore City College, Dept. of Natural Sciences. Inner Harbor
Campus. Baltimore , MD.

¢ Develop a comprehensive course outline and course syllabus to include general biology concepts
and theories. Deliver lectures in general biology topics to first and second year college-students.

1991-1993 Graduate Assistant. Department of Science and Technology. Central Library, Auburn
University.

»  Assisted graduate students and faculty members in literature search using card catalogue and
automated on-line data bases including, BIOSIS, ASFA, AGRICOLA, MED-LINE. etc.

¢ Organized and led workshops to train undergraduate students in efficient literature search and the*
general use of the library.

1988 - 1990 International Education Specialist. University of Riau, Government of Indonesia.
Team member of the WUAE Project (USAID/ University of Kentucky)

e Taught intensive short courses in Fish Physiology, Fish Disease/Parasites, Fish Breeding/Genetics,
Water Quality Management and research methodology.

* A comprehensive course syllabus, course objectives, teaching methodologies, and evaluation
systems were developed for 14 individual aquaciiture copraes.

¢  Assisted the Department of Fisheries and Aquaculture, University of Riau in overall faculty
development and curriculum modification.

» Identified the needs of the faculty and assisted the Dean of the Fisheries/Aquaculture with program
design. New courses were identified and proposed to be added to the aquaculture core
curriculum. High priority courses were identified and upgraded to reflect the advances in-
technology.

o Identified, selected and trained faculty members for graduate studies abroad.
1983-1984 Teaching Assistant. Earlham college, Richmond, Indiana.

»  Prepared and delivered lectures and exams for Ecological Biology and Cell Biology courses. Edited
student and faculty technical papers.

PROFESSIONAL AFFILIATION/AWARDS
Gamma Sigma Delta Honor Society (Agriculture)
Asian Aquaculture Society-Member
American Fisheries Society-Member -



World Aquaculture Society-Member
USDA Young Scientist Fellowship Award 1996
Center of Marine Biotechnology Fellowship1995

Honorary Speaker, 25th. anniversary of Fisheries and Aquaculture, Pekanbaru,
Indonesia 1991

SCIENTIFIC PUBLICATIONS (Refereed)

Doctorat Dissertation Title: Effects of Sperm Concentration, Egg Number, Fertilization Method,
MNutrition and Cryopreservation ¢f Sperm on Fertilization Efficiency With Channel Catfish Eggs
and Blue Catfish Sperm.

M.S. Tkesis Title: Effects of Anesthesia, Surgical Procedure, Temperature, Anesthetics, Spawning
2zriod and Size on Survival of fish After Removal of Spermatogenic Testes.

Bart, A.N. 1999. Cryopreservation of fish embryos. In: Tiersch T. and Mazik P. (Editors),
Cryopreservation in aquatic species. World Aquaculture Society, Baton Rouge, Louisiana, 119-
2292p.

Bart, AN, D.W. Wolfe and R.A. Dunham. 1998. Fertilization of channel catfish, fotalurus
Junctatus, eggs with cryopreserved sperm from blue catfish, Ictalurus furcatuz. Transactions of
she American Fisheries Society 127:819-824

Dunkam, R.A. and A.N. Bart. 1998. Effect of fertilization method, selection for body weight and
species on fertilization efficiency with channel catfish eggs and blue or channel catfish sperm.
The Progressive Fish-Culturist. (accepted, 1999).

Bart, A.N.,, C.M. Ligeon and R.A. Dunham. 1997. Effects of broodfish nutrition on artificial
ferti.ization. Journal of the World Aquaculture Society. (in review).

Bart, A.N., H. Ahmed, J. Clark, J: Young; G. Kindchi and Y. Zohar. 1997. Ultrasound mediated
diffusion of calcein into rainbow trout larvae. J. Acoust. Soc. Am. 101(5): 3133.

Bart, A.N. and R.A. Dunham. 1996. Effects of sperm concentration and egg number on fertilization
efficiency with channel catfish, Jezalurus punctatus, eggs and blue catfish, I fircatus, sperm.
TLeriogenology. 45 (3): 673-682.

Clark, I, . Young, A.N. Bart and Y. Zohar. 1996. Ambient noise measurements of 'selected marine
ajuaculture environments. J. Acoust. Soc. Am. 98: 2941. ‘

Bart, A.N., D.W. Wolfe and R.A. Dunham. 1995. Effects of cryoprotectant, sperm density and straw
size on long-term cryopreservation of blue catfish, Jetalurus furcatus, sperm. Reproductive
Fhysiology of Fish. Praceedings of the Sth. Internationz#ymposiim on the Reproductive
Fhysiology of Fish. 111p.

'Bart, A. N. and R.A. Dunham. 1990. Factors affecting survival of channel catfish after surgical
reraoval of testes. The Progressive Fish-Culturist. 52; 241-246.

SCIENTIFIC MEETINGS(Invited Speaker)

Bart, A.N. and R.A. Dunham. 1996. Effects of sperm concentration and egg number on fertilization
efficiency with channel catfish, Ictalurus punctatus, eggs and blue catfish, L. furcatus, sperm.
Czater of Marine Biotechnology, University of MD. In World Aquaculture Society
Conference Jan 29-Feb 2, 1996. Bangkok, Thailand.

Bart, A.N., T.E. Wolfe and R.A. Dunham. 1994, Effect of sperm concentration and cryopreservation of
sperm on fertilization efficiency with channel catfish eggs and blue catfish sperm. Aubum
University, Department of Fisheries and Allied Aquacultures, and Large Animal Surgery and

Medicine. In Society for the Theriogenology Annual Conference. August 25-27, 1994, Kansas
City, Missouri.



SCIENTIFIC PUBLICATIONS

Dissertation Title: Effects of Sperm Concentration, Egg Number, Fertilization Method,

Nutrition and Cryopreservation of Sperm on Fertilization Efficiency With
Channel Catfish Eggs and Blue Catfish Sperm.

M.S. Thesis Title: Effects Anesthesia, Surgical Procedure, Temperature, Anesthetics,

Spawning Period and Size on Survival of Channel and Blue Catfish After
Removal of Spermatogenic Testes.

Bart, A. N. and R.A. Dunham. 1990. Factors affecting survival of channel catfish
after surgical removal of testes. The Progressive Fish-Culturist. 52: 241-246.

Bart, AN. and R.A. Dunham. 1996. Effects of sperm concentration and egg number
on fertilization efficiency with channel catfish, lcralurus punctatus, eggs and blue
catfish, I furcatus, sperm. Theriogenology. 45 (3): 673-682.

Bart, AN., D.W. Wolfe and R.A. Dunham. 1995. Effects of cryoprotectant; sperm
density and straw size on long-term cryopreservation of biue catfish, letalurus
Jurcatus, sperm. Reproductive Physiology of Fish. Proceedings of the 5th.
International Symposium on the Reproductive Physiology of Fish. 111p.

Bart, A.N., D.W. Wolfe and R.A. Dunham. 1998. Fertilization of channel catfish ,
Ictalurus punctatus, eggs with cryopreserved sperm from blue catfish, letalurus
furcatus. Transactions of the American Fisheries Society {aceented). 127/« %19 - 5’25/

Bart, A.N., H. Ahmed, J. Clark,., ;. Young, G. Kindchi and Y. Zohar. 1997.
Ultrascund mediated diffusion of calecein into rainbow trout larvae. J. Acoust..Soc
Am. TUI(3HE3158

Clark, J., J. Young, A.N. Bart and Y. Zohar. 1996. Ambient noise measurements of
selected marine aquaculture environments. J. Acoust. Soc. Am. 98: 2941.

Bart, A.N., C.M. Ligeon and R.A. Dunharmn. 1997. Effects of nutrition on artificial
fertilization. Journal of the World Aquaculture Society. (in review).

Bart, A.N. and R.A. Dunham. 1997. Effect of fertilization method on fertilization
efficiency with channel catfish, Ictalurus punctatus, eggs and blue catfish,
Ictalurus furcatus, sperm. The Progressive Fish-Culturist.

Dunham, R.A. and A.N. Bart. 1996. Success of artificial fertilization in intraspecific

and interspecific crosses; comparison of male catfish. The Progressive Fish-
Culturist. |



Vuzaiphandchai, V., AN Bart, R.M. Herrell and Y. Zohar. 1999. Effectsiof sperm to
egg ratios and sperm motility on the fertilization efficiency of the write perch,
Morone americana. Aquaculture. (In Press)
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