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AS THE INITIAIL coveroptimism con-
cerning the profitability of shrimp
farming has faded into a realization
that penaeid shrimp may be difficult
to culture, research organizations
working in the field have had to take
a serious look at the usefulness of -
their work. Although several groups
have experimented with pond culture
of shrimp, much of their work has
been limited to trials of feeds and
rearing procedures to determine
whether or not rates of growth and
survival could be improved. Even
though the use of the trial and error
approach has led to workable pond
culture procedures, it has provided
little information concerning the nu-
trition of shrimp or the factors affect-
ing survival of shrimp in ponds.
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Several problems have become ap-
parent during the early experimental
work with penaeld shrimp native to |
the Gulf of Mexico. Some intensive
research will he required on at least
three of these problems before farm-
ing of penaeid shrimp for food will be
economically feasible in the United
States. |
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Problem Areas !

The first and probably the most
eritical need 1s for work on the causes

A SHRIMP raised in artificial sea-water
at the Galveston laboratory is shown at

the left. Abnormalities in the carapace |
of this animal indicate the apparent lack
of components essential for normal |
development. |
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By RICHARD A. NEAL
Fishery Biologist, National Marine Fisheries Service Biological Laboratory
Galveston, Texas 77550

and means of controlling mortality of
shrimp in captivity. In almost every
pilot study, survival rates of shrimp
In ponds have been low. The possible
exception is to be found in experi-
ments where unusually low stocking
rates were used. While most research
conducted to date has been directed
toward finding methods for increasing
growth rates, the major problem fac-
ing prospective shrimp farmers is the
low survival rate of shrimp in ponds.

A second problem is that of shrimp
nutrition. This problem may be close-
ly related to the first problem, but
will require a particular type of re-
search. Because the nutritional re-
quirements of shrimp are not known,
artificial foods that will support nor-
mal growth rates for any of the stages
in the life history are not available.
A variety of artificial foods have been
used with moderate success to supple-
ment the diets of shrimp feeding on
natural foods; however, the nutrition-
al value of these supplements has not
been ascertained.

A third problem which causes larval
culture costs to be high is the failure
of female shrimp to mature in cap-
tivity. Even though it may not pro-
hibit economical cultivation of shrimp,
the high cost of the collection of
gravid female shrimp from wild popu-
lations constitutes a significant por-
tion of the hatchery operation costs.
In addition, no selective breeding can
be done until captive shrimp can be
maintained through their entire life
eycle.

Personnel at the National Marine

MAY, 1971

A CURRENT STATUS REPORT

np Culture Research
e Galveston Biological Lab

Contribution Na, 5 /&
. S. Department of Commerce

Fisheries Service Biological Labora-
tory in Galveston, Texas, are plan-
ning work on the first of these prob-
lems, and are presently working on
the second and third as well as other
minor problems related to larval
shrimp culture.

Mortality

To determine causes and develop
means of controlling the mortality of
shrimp 1n captivity, we have estab-
lished a project to study shrimp dis-
eases. In addition to searching for

National Oceanic & Atmospheric Administration
National Marine Fisheries Service

Biological Laboratory

Galveston, Texas

77250

causes, we will look for methods of
prevention and control of nutritional
diseases, environmentally induced in-
juries or malfunctions, and infectious
diseases.

Although we know practically noth-
ing ahbout the diseases of captive
shrimp, experience with other domes-
tic animals and preliminary reports
of infectious diseases in captive
shrimp lead us to believe that disease
will be of major concern to shrimp

Continued on page 18.

THE TWO SHRIMP SHOWN BELOW (greatly magnified) are specimens of the fifth
naupliar stage of the species Xiphoeneus kroyeri. These shrimp are being studied
to determine the techniques which will make successful commercial culture possible.
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Shrimp Research

Continued from page 11.

farmers in the future. Unfortunately,
so hlittle work has been done with
shrimp that we are not able to dis-
tinguish normal tissues from diseased
tissues. Neither can we distinguish
between the normal tissue changes
and invasions of foreign organisms
which follow death from those tissue
changes and invasions which cause
illness or death.

Obviously much basic descriptive
work on the histology and histopathol-
ogy is needed bhefore the recognition
and control of shrimp diseases will be
possible. Personnel in our shrimp
disease project will be involved in
both the basic background work and
research with the diseases observed
in penaeid shrimp.

A broad program, presently in its
early stages, has been initiated to
evaluate the potential of stocking
shrimp in natural envirohments, semi-
controlled environments, and in con-
trolled ponds or impoundments. This
study will encompass many aspects of
shrimp ecology, but a major portion
of the work will he directed toward

GENETICALLY SELECTED

CATFISH
FINGERLINGS

Our own production pond quality
line bred or outcross channel cat-
fish fingerlings. Bred, graded and
sized for rapid uniform growth.
Free from residual pesticide con-
tamination. Known parentage.
Selected for

conversion.

outstanding feed

Call or write for further information

Richland Development Corporation|
A Subsidiary of Pennzoil United, Inc.

P. 0. Box 4007
Monroe, Louisiana 71201

Lo s aia ol e

J. E. Smith
Hatchery Supervisor
318/248-4315 '

Jim Davis
Fisheries Manager
318/325-0671
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measuring mortality under a variety
of environmental conditions.

Nutrition Studies

Studies on shrimp nutrition have
been underway at the Galveston Bio-
logical Laboratory for some time.
Our approach has been through lab-
oratory experimentation because of
the difficulty in determining what
shrimp eat in ponds. Shrimp will fre-
quently separate and eat selected por-
tions of prepared foods even when
the foods are pelletized. In addition,
portions of many foods go into solu-
tion in the water before the food is
eaten,

The possibility that organic com-
pounds are taken up by larval shrimp
directly from the water is a further
complication in nutritional studies. If
nutrients are being taken from both
the water medium and the food, we
must either know what shrimp take
from the medium or define nutritional
requirements for shrimp held in a
standard medium.

A considerable amount of our pres-
ent work is aimed toward defining a
medium which is suitable for holding
larval shrimp during studies of
shrimp nutrition. Since our research
to date has shown that commercially
available artificial salts plus distilled
water do not constitute a suitable me-
dium, other substances are being
added experimentally to formulate a
satisfactory, completely defined water
environment.

Work is continuing on methods of
rearing diatoms in mass culture as
food for the larval shrimp. Although
some quite successful techniques have
been developed for rearing Skeleto-
nema sp., several other species or
combinations of species are appar-
ently better food than Skeletonema
alone. We are working with methods
of preserving algal cells, for exam-
ple, using refrigeration, freezing and
freeze-drying techniques which may
make it possible to store these cells
for use as food when they are needed.
This process would help eliminate one
of our major problems, that of pro-
viding sufficient living algal cells at
precisely the time they are needed
for feeding the larvae.

Growth Rates

With the artificial foods we have
tested, growth rates of postlarval
shrimp have not exceeded 0.3-0.4 mm.
per day while those of shrimp fed
freshly hatched brine shrimp eggs
may average 1.3 mm. per day. Since
we have no safisfactory artificial food
that will serve as a control or stand-
ard, i 1s extremely difficult to eval-
uate individual components of our
prepared foods at this time. Gener-
ally speaking, high protein foods are
required (meaning relatively high
costs), and animal sources of protein
such as fish meal are utilized more
efficiently than proteins from plants.

Either grain meals or sugars may be

used as sources of carbohydrates, but
Continued on Page 20,

NUTRITION EXPERIMENTS are an important part of the work that is being done in
shrimp culture. These flasks contain freeze-dried Skeletonema, a diatom which pro-
vides important nutritionai elemenits to larval shrimp.
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Shrimp Research

Continued from page 18.

sugars are readily soluble and en-
courage growth of undesirable micro-
organisms 1n the water.

Other ingredients being tested can
be classified as vitamins, minerals,
olls, attractants and binders. These
encompass the ‘““dark area’ of our
knowledge of shrimp nutrition. The
lack of a good hinder is particularly
perplexing because we cannot be sure
all the components of a food are eaten
by shrimp until we have developed a
satisfactory hinder.

A number of prepared feeds and
diets formulated for fish have been
tested with juvenile and subadult
shrimp. None of the feeds tested have
been adequate nutritionally even
though supplements of several types
have been added experimentally.
Nearly all of the high protein feeds
tested were apparently utilized by the
shrimp, but none supported growth
similar to that observed in wild
shrimp.

Spawning
Factors that inhibit sexual matura-

tion of female shrimp in captivity
may be either nutritional or environ-
mental, Although the Japanese
shrimp culturists have successfully
spawned hatchery-reared shrimp, the
fecundity decreases with successive
generations. None of the commercial-
ly important species native to the
Gulf of Mexico have been reared from
eggs and spawned successfully in cap-
tivity. Personnel at the Galveston
Laboratory are involved in studies of
the nutritional and environmental re-
quirements for the sexual maturation
of females. It is clear much more
work is needed in this area so that
selective breeding can become a part
of the research effort.
Additional Research

An additional area of research is
our experitmentation with shrimp
hatchery techniques and design. Em-
phasis is placed on designing an in-
expensive facility that will require as
little labor as possible to operate.
Because of our research needs for
shrimp reared using consistent, repro-
ducible methods, we have developed
hatchery techniques based on feeding
carefully contrelled amounts of par-
ticular species of cultured algae.
Whether or not this approach is more

satisfactory for commercial operation
than the Japanese method of rearing
mixed algal cultures with the larvae
remains to be seen. It does permit
the culture of shrimp on a very inten-
sive basis with the use of small tanks.
We have reared them at concentra-
tions of up to 2,000 per gallon through
the protozoeal stages and up to 1,000
per gallon to the first postlarval stage.

A question frequently asked by
prospective shrimp farmers is, ‘Is
this the proper time to invest in
shrimp culture?” Our answer Is,
‘‘Not unless you can afford to do it
on an experimental basis.” We fore-
see a number of vears of research
before shrimp farming will be a de-
pendable, profitable business in the
United States, u
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You Don’t Take Algae Lightly

The U. S. D. A. Registered (8959-1) Algaecide That . . .

NEITHER DOES

¢ Controls the 3 forms of algae {filamentous, planktonic, chara}

* Allows for the exact calculation of dosages

e |s less toxic than copper sulfate

¢ Can be used in a wide variety of water chemistries
® Can be used in both flowing and standing water
¢ Reduces sources of irritants to delicate gill surfaces

IMPORTANT: Effective algae
control begins with early
treatment.

CONTACT US for information
and technical assistance.
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