
PREVENTING AND MANAGING
DISEASE IN THE HATCHERY

Diseases in the hatchery are caused either by opportunistic pathogens or by host-
specific pathogens. These two kinds of diseases require different management approaches.

The diseases one finds most often in bivalve hatcheries are caused by bacteria that
live in the marine environment whether or not bivalve larvae are present but that oppor-
tunistically take advantage of the high densities of larvae in the hatchery. Because of this,
opportunistic diseases are often called management diseases, the commonest of which is
vibriosis.

A host-specific pathogen, such as the virus that causes OVVD  oyster velar virus
disease!, can exist only in a specific bivalve species. Host-specific diseases are usually
transported into the hatchery in live larvae or adult bivalves.

Based on the knowledge we have today, we generally consider most bacterial diseases
of bivalve larvae to be management diseases. Viruses are host-specific pathogens, as
apparently are at least some parasitic diseases  for example, the ameboflagellate disease of
geoduck larvae!. Having made this distinction, however, it should be noted that certain
bacterial and fungal pathogens of larvae may turn out to be rather host specific, so that in
reality there is not always a clear distinction between opportunistic pathogens and host-
specific pathogens.

The reader may have noticed that inost of the notable bivalve diseases are caused by
parasites rather than by bacteria, fungi, or viruses. The bivalve parasites discussed in this
book have long been recognized as important disease-causing agents in coastal environ-
ments. To date, however, they have not been recognized as direct causes of mortality in
shellfish hatcheries. This may be a result of the fact that hatcheries are a fairly recent
phenomenon; identifying parasites as a hatchery problem may be only a matter of time. It
is also possible that some of the parasitic diseases affect or kill only adult bivalves rather
than the larvae or juveniles found in a hatchery. Nonetheless, parasites, should they be
recognized in a hatchery, can be managed by the principles outlined below for host-specific
pathogens or opportunistic pathogens, as appropriate for the specific problem.

Opportunistic Diseases
Opportunistic diseases are caused by bacteria or other microorganisms that exist in

the marine environment. Poor management practices can allow them to gain entrance at
any number of sites in a hatchery, and good management can control or eliininate them,
The overall approach to managing these diseases is as follows.

1. Maintain pathogen-free algal stocks and expanded cultures.
2. Maintain absence or low levels of vibrios and other disease-causing microorganisms in
the system  water column and surfaces! by proper water filtration, hygiene of system

57







60 / MOLLUSC DISEASES / Elston

Marine Agar  also from Difco Laboratories! is a medium which will grow a much
wider variety of bacteria than TCBS, It may be used if other bacteriological pathogens are
suspected or if "complete" counts of bacteria in the hatchery system are being made.

Other types of growth medium may be required for special purposes. For locating
vibrio bacteria and roughly estimating their abundance, however, use the TCBS agar.

To prepare Marine Agar, follow label directions except that tap water can be substi-
tuted for distilled water to rehydrate the powdered medium. If the tap water is chlorinated,
neutralize the chlorine or let the water stand at room temperature for 24 hours to allow the
chlorine to escape into the atmosphere.

To sterilize the medium, use an autoclave at 15 pounds for 10 minutes. If an auto-
clave is not available, you can sterilize the medium by boiling it for 10 minutes on a range
top. Medium containing agar boils over easily, so watch the mixture carefully once it
reaches the boiling point,

When sterilization is complete, wipe down work surface areas with the 1:20 house-
hold bleach solution. Then carefully pour 15-20 mL of medium into each 100 x 15 mm petri
dish using sterile technique. Allow the medium to remain at room temperature for 24 hours
or longer to remove excess moisture. Package plates in sealed plastic bags and refrigerate
until use.

To prepare TCBS agar, use a similar technique, except �! follow label directions for
boiling procedures and �! use seawater diluted to about 10 parts per thousand or 1%
sodium chloride instead of distilled water. Seawater can be diluted with tap water,

Taking the Samples
Bacterial samples may be collected from a number of places: the seawater source,

any intermediate seawater holding tank, processed seawater as it is utilized, algal stocks,
expanded algal cultures, and larval and spat tanks.

To collect samples simply to determine the presence and relative abundance of
bacteria, run a swab over a small area if you are sampling a container surface; dip the
bacteriological loop into the water if you are testing water. Transfer both samples onto the
TCBS or Marine Agar plates by touching the swab or loop to the edge of the medium. Now
spread the culture across the plate using a back and forth motion. Incubate the plates at an
air temperature that is the same as the temperature of the culture water or, if this is not
possible, at room temperature for 24-72 hours; and then compare cultures from different
parts of the system and at different times.

For taking samples to be counted, use TCBS or Marine Agar, depending on the
purpose, Collect the samples as follows,

Container Surface Samples
&shing a cut,con swaU, coiRct, sampibs irom a aeiined square �-2 cm on a side!. This

must be an area which has been removed from the water but not dried. Either drain tanks
down slightly or use standard sheets of fiberglass, glass, or similar material which can be
removed easily from tanks for surface sampling. Dilute sample by rinsing the swab thor-
oughly in a sterile tube containing 5.0 mL sterile seawater or 2.0% sterile saline solution.



Preventing and Managing Disease / 61

 When sampling areas with very dense bacterial populations, a greater initial dilution or
successive dilutions will be necessary.!

Plate the sample rinse from the swab onto the bacteriological medium  Marine Agar
or TCBS! using a 0.01 mL breed loop  Method 1! or a pipettor  Method 2!. Spread the
bacteria with a glass rod, Incubate the plates at an air temperature that is the same as the
temperature of the culture water, if possible, or at room temperature. Examine in 24-72
hours.

Water Samples
Water may be sampled by either Method 1 or Method 2. Using Method 1, sample

container water with a breed loop and plate. Make a 1:500 dilution in sterile saline by
transferring the breed loop sample to 5 mL of sterile saline, shaking, and sampling this with
the breed loop.

If your conditions require further dilutions, they can be converted to numbers of
bacteria per milliliter of water as follows.

The number of bacteria on the undiluted plate  if these are not too numerous to
count! is multiplied by 100  since the breed loop samples 1/100 mL! to give the number per
milliliter. For the 1:500 dilution which has been sampled with the breed loop, multiply the
number of bacteria on the plate by 50,000  equivalent to multiplying by 100 and then by
500! to determine the number of bacteria per milliliter.

Method 2 is somewhat more flexible since the volume that is pipetted can be adjusted
if an adjustable pipettor is used, Serial dilutions can be made as follows: Pipette 33 Ij.L of
the undiluted sample onto the agar surface and spread with the hockey stick. Next, dilute
the sample 100-fold by transferring a 30 pL sample to a tube containing 3 rnL of sterile
saline. Next, shake this tube and transfer 33 mL from it to another agar plate and spread
the sample. The number of colonies on the plate receiving the undiluted sample is multi-
plied by 33.3 to give the number of colonies per milliliter; the number of colonies on the 100-
fold diluted plate is multiplied by 3,333 to obtain the number of colonies.

Larvae Samples
Samples of larvae can also be processed to give an indication of the bacteriological

load of the larvae. This requires a glass tissue grinder  "Ten-Broeck" grinder! and steri1e 1
mL and 5 rnL pipettes.

Larvae are sampled by drawing larvae suspended in seawater up into a 1 mL pipette
using an adjustable pipettor. Holding the pipette vertically, allow 0.1 mL of larvae to settle
into the lowest portion of the pipette and dispense this amount into the sterile Ten-Broeck
glass tissue grinder. This step must be performed very carefully in order to achieve consis-
tent and useful counts from one sample to the next. Next, add 5.0 rnL of sterile saline, and
grind this suspension of larvae thoroughly. Make a series of quantitative bacteriological
samples as described above with either a breed loop or an adjustable pipettor.

With careful technique and proper dilutions, you should obtain clearly separated,
countable colonies. Many bacteria which spread or swarm  and are uncountable! on typical
agar media  such as Marine Agar! will form discrete, countable colonies on TCBS.


