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A requ1rement of the U.S. Aquaculture Bill was the preparat1on of species |
1p]ans for the various aquaculture organ1sms as agreed upon by academwc and
government researchers and commerc1a] interests. These p]ans have been formu-
lated. Specia].hreedfng and genetic studies vere impiicated in the-pfans for
all thehfo]iowing suecies:_sa]mon; trout, oyster, the hard ciam‘(Mercenaria),

'aba1one, Macrobrachium, crayfish, and brine shrimp. In both trout'and salmon, -

concern was expressed about adverse effects of re]eased stocks on natura] stocks;
A need was noted for genetic counse]ors for sa]mon1d commercial interests.

One of the recommendat1ons to come out of a recent rev1eu of the U.S. Sea
’Grant Program was the need to develop long-term genetics and selective breeding
_programs of sufficient scope to produce special stratns of salmon, shrfmp,
Malaysian prawns, and oysters. This came from a desire to move from the "green
thumb" approach of aquacu]ture to more soph1st1catcd operat1ons of modern agr1—
businesses. The be11ef vas eypressed that continued reliance on xn]d stocks
wiTt severe]y limit opportunities to 1ncrease yields in aquacu]ture systems.

The U.S. research curréntly being supported on aquat1c species extends from‘
the quite fundamenta] to efforts at developing strains of restr1cted use 1n par-
ticular locales or environments. There seems to be an appreCiation of the value
*df inbred lines in research, and the necessity for strain evaluation of_sneCies 
as trout and catfish. There;is-a growing interest in the genetics of fobd con- d
version efficiency in fish, difficult as such studies may be, and possibilities

of effective se]ective(breeding for such.
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Current and Planned Genetic Studies Relevant to Mariculture in the U.S.

Various breeding and genetic projects, encompassing rather standard selection

and hybridization approaches, stock evaluation, efforts at establishment of new

- stock, sex control, and more fundamental studies, are currently being supported

or have recently been reported-in a number of states and in a_few'federa1_]abo—'

‘ratories. These are identified be]ow as follows according to culture group.
" Because freshwatér species will inévitabty for some time be looked to for iofor-

‘mation of use in the breeding and genetics of marine species, relevant projects

on these are ino]uded Cryopreservation projeots are noted because of the im-
p11cat10ns of successful gamete and zygote preservat1on for aquacu]ture brced1ng
InformatTOn was made available from the U.S. Sea Grant Program, the NatIOna]
Mar1ne Fisheries Serv1ce, the U.S. Department of the Inter1or, and’ the_U.S.
Department of‘AgrtCUTture. More specific information on these reééarchés, and
names of investigators are obtatnab]e from the U.S. Mariculture Committee members.
Shellfish | | |

Oyster
Demonstration of the value of genetics in molluscan culture studies (Univer-

sity of Washington).

Breed the fourth generation of American oysters selected for resistance_to

the MSX disease cauoed by Minchinia nelsoni infections (Rutgers University).

On the American oyster, 2-way selection experimeht for post—setting growth

~rate, deve]opment and study of inbred lines; geographic and 1nter—spec1es hybr1d-

1zat1ons (Northeast Fxsher1es Center, Milford, Conn., Laboratory)

: Hard clam

Biochemical genetic and breeding structure of natural populations of hard -
clams (South Carolina Consortium, Virginia Institute of Marine Science, and

University of Georgia).

Abalone

Assessment of sperm-egg interactions during fertilization and hybridization

of the California abalone (University of Ca]ifornia).
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- Crustaceans

Assess amount of biochemical genetic variation within and between wild-
céught'stocks of cu]turab]e mariné crustaceans; develop ]obster and shrimp
.broodstock in which the mating system can be demonstrated w1th b1ochemlca1
genet1c markers est1mate her1tab111ty of grouth in Iaboratory reared fam]]y -
“groups (U. California). . |
| lg_xi;gg'fertilization and hjbridization of the Malaysian prnwn (South
Caro1ina Sea Grént'COnsortium) | |

An evaluation of the nutr1t1ona1 va]ue of three se]ected strains in f1nf1sh '
cu]ture (U Rhode Is]and)

App]1cat1on of genetic studles to product1on of the seaweed Chrondrus

r1sgus (U Maine and U. New Hampshire).

Sa]monids

Salmon

Coho salmon stock development for marine pen culture (U. Washington).

Genetic interaction of Auke Creek, Alaska, hatchery‘pink‘sa1mon with natural

spawning stocks (U. Alaska).

- Stock development for pen culture and natural enhancement (V. Mashington and

Oregon State University).

Rainbow trout

i Development of improved rainbow trout broodstock through»strain hybridiza-
tion; development of improved rainbow trout broodstock through hybridiiation of
highly inbred lines; deve]opment and maintenance of a trout strain registry;
thorough biochemical (electrophoretic) characfefization of fish strains define:
relative amonnfs of inbreeding in tested popu]ations, characterize the strains,
and evaluate thé degree of relatedness between strains. This strain characQ‘
terization also includes ]aké trout, striped bass, Atlantic salmon, and channel

catfish (U.S. Dept. Interior, Fish and Wildlife Service).
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Brook trout

" Development of stroiné suitable for‘survival in waters impacted by acid -
precipitation' estimation of heritabi]ity of tolerance to a challenge in acid -
brook water, exten51ve f1e1d test1ng of two wild x New York domest1c stra1ns .
(Corne]] u.). .

An 1nvest1gat1on of the genet1c impact of stock1ng a w11d brook trout popu-» o
'lat1on us1ng e]ectrophoret1c analyses (Iowa State U.). T

Induced polyploidy in brook trout (U Rhode Island).

In brook trout and lake x brook hybrids determ1nat1ons of so]ub]e prote1n.‘
types, their genet1c bases, genetic linkage and cytogenet1c re]at1ons, and
pleiotropic effects; also the band1ng pattern of chromosomes. Use, of these
genet1c traits 1n d1fferent1at1ng strains of trout Study of the chromosomes
of normal and sex-reversed fish with the intention of relating f1nd1ngs to

studies of the evolution of trout genomes (Pennsylvania State.U.).

Freshwater Fish

Catfish

An evaluation of chanoe1 catfish strains from w1de1y d1vergent afeas (Teyas
| Aand M Un1vers1ty). . '
Heriﬁabi]ity eétimates of growth in channel catfish (Missisﬁippf State-Ui).
Two-way selection between and within families of channel Catfi§h for 40—Qeekv_-
body weight'and growth uniformity; development of inbfed lines in an evaluation
of %nbreeding depression (Georgia Coastal Plain Experiment Station);
Rep]icated experimehts to test diets against growth rate in four strains‘of»
channel catffsh (Kansas State U.). | | |

Crossbreeding of strains and evaluation of the hybrid strains of channel

catfish (Louisiana State U.).

Establishment of a northern Michigan ecotype broodstock of a warm water channel

catfish with concomitant selection for disease resistance, rapid uniform growth, -

and efficient food conversion (Michigan State U.).
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Hcritability and correlation estimates in channel catfish for head width,
head depth, fork length, total weight, and qress—out weight for 30, 60, 90,

120, 150, and 480 days (Mississippi State U.).

Crossbreeding of populations of channel catfish from geographicaf]y isolated
sources, testing of crossbreds among blue, channel, and whiteAbatfigh (Auburn U:).
Tilapia . o o N

Crossbreeding betﬁeen_species of Tilapia to produce all-male bkoods; heri-

§ tabi]ity estimates by half-sib analysis for length and weight in_Ti]apia.ni1otica
from Africa (Auburn U.). o

Evaluation of various species and monosex hybrids (U. Puerto Rico).

Striped bass

An evaluation of striped ba$s4white perch hybrids (with a determination df
food preference of hybrid‘]aryae) for use in aquaculture (U. North Carolina).

Yellow perch

Selection of yellow perch and other cool water species for adaptation to '
‘hatchery operations (U. Wisconsin).
Control of sexual differentiation (U. Wisconsin).

Cryocpreservation

‘ Of.pike, trout, salmon and muskellege sperm, eggs, and zygotes (U. Minnesota).
Of striped bass sperm (North Carolina State U.). |
0f yellow perch sperm (U;_Hiscbnsin).

u.s. Aquachlture Data Resource Bank

It has been recommended (Natl. Res. Council Rept.,'Rolé of the U.S. Depart-
ment of Agriculture in'Aquacuiture, 1979) that a central data resource in the
National Technical Information Systems of the Science-and Education Administration
collect, co]iate, and disseminate aquaculture data, and provide aquacu]turists
with information. This wou]d»be on production, researéh, marketing, supply and
price data, regulations, and consumer information. ‘As of"Hay 1981, this recomQ

mendation was being acted on.



Major New Publications of Use in Aguaculture Genetics

- Note 'is made of Sewall Wright's (Prof. Emeritus, U. Wisconsin and U. Chicago,
U.S. National Academies Sciences and Arts and Sciénces) encyc]opédic treatise;
Evolution and the Genetics of Pollution, Vol. 3, Experimental Reéuits and Evolu-

tionary Deductions, 1977. This vo]ume cou]d be highly useful to-aquaculture

breeders as it 1s devoted pr1mar11y to expermmentai stud1es of populatxons in the Ol

laboratory and cr1t1ca]1y and exhaust1ve1y reviews - results of c]ass1c se]ect1on
-'exper1ments, publication of which is scattered about decades of scientific litera-
ture. Five chapters dea1‘With inbreeding and cross-breeding #nd thfee vith arfi;
.ficial and naturé] selection in the laboratory. Finally, ihe patterns of‘breedihg
uéed in development of livestock breeds are used as an intermediate between .
faboratofy and natUra]ypopuIAtions In addition, such t0p1cs as weight ga1n in
re]at1on to rations, genetxc fitness in mixed and single spec1es stands, and
selection for resistance to injurious substances are discussed for classic ex-
' _périments on experimental or well-studied agricultural species. ‘ |
. Attent1on 15 also called to a recent conprehens1ve review of cytog°net1cs of :
- fish U]th particular reference to the salmonids (J. R. Go]d Genet1cs Sact1on,
Texas A and M University). This was included in Fish Phys1o1ogy VIII, Bioecner- |
'Qetics and Growth, eds. W. S. Hoar, D. J. Randall and J. R. Brett,:Académic Press,
| 1979; Part V of the review deals briefly with cytogenetﬁcs'and fish cu]tdre'and
makes note of the viork on induced gynogenesis of Cherfas in USSR and Mariculture
Coﬁmfttee member Purdom in the U.K. Aléo discussed under the subsection "General
Use of Karyology" is the pbséibi1ity that chromosome abnormalities may be con-"
tributing significantly to‘reproductive failure in commercial Tish species;cdnf
monly attributed to phys1o]og1ca] stress.

A recent rcv1ew, "Fish Cytogenet1cs" by Y. 0jima, Japan, puts some emphas1s

on chromosome engineering, induced parthenogenesis and polyploidy in fish. This



appeafs in Proceedings Special Symposium, Present Status of Fish Genetics and.
Future Prospects 6f Breed Impfovement", Japanese Society Scientific Fisheries,
Japan National Academy Science, Kbseisha koseikakﬁ Publ. Co., Tokyo The‘
Sympos1um was translated to English by NOAA, U.S. Dept. Commerce, at the re-
quest of the Ndrtheast Fisher1es Center. Copies are presently ava1]ab1e through
ICES Har1cu]ture Comm1ttee members. | .
Polyploidy is further the subgect of a new (1980) book edxted by H.

Lewis, Washington University - "Po]yp101dy, Biological Relevance.”



