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Rhizophydium littoreum on the Eggs of Cancer
anthonyi: Parasite or Saprobe?
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Abstract. The relationship between host and symbiont
is often difficult to assess and quantify. A novel technigue
that may help assess the host-symbiont relationship of
organisms found in crab egg masses is described. This
technique may have application in determining the re-
lationship of other host-symbiont associations. Crab eggs
were killed ervogenically and exposed in combinations
with live eggs to a previously unreported symbiont of crab
egg masses. The results indicated that the chytrid Rhi-
zaphyvditm littoreum is primarily a saprobe that attacks
dead epgs: vet at high zoospore densities, it attacks and
kills live eggs. Furthermore, R, littoreuwss is the first chy-
tridiomycete to be reported from a marine crustacean host,
It was highly prevalent on the eggs of its host and was
found throughout the year.

Introduction

Symbionts are, broadly speaking, two organisms living
in association together (de Bary, 1879). There is a wide
range of relationships that symbioses encompass—e.g.,
mutualism, commensalism, and parasitism {Noble and
MNoble, 1985)—and these relationships are often difficult
to define. Several symbionts live in the broods of com-
mercially important crabs and lobsters [e.g., Callinectes
sapidus (Rogers-Talbert, 1948), Cancer anthonyi (Shields
et al., 1990), Cancer magister (Fisher and Wickham, 1976,
Wickham, 1986), Homarus americanus (Aiken er al,
1985; Campbell and Brattey, 1983). Paralithodes cam-
tschatica (Wickham er al, 1985; Kuris ¢ af., 1991)]. In-
deed, some of these symbionts are egg parasites or pred-
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ators that may cause widespread brood losses in certain
commercial stocks of crustaceans (Wickham, 1986 Kuris
and Wickham, 1987 Kuris ¢ af, 1991). Species of bac-
teria, zoosporic fungi, nemerteans, and amphipods have
been found together on individual crab hosts, and all have
been implicated as agents that cause ege mortality. The
contributions of these symbionts to egg mortality in pop-
ulations of some of these decapod hosts have only recently
been elucidated (Shields and Kuris. 1988; Kuris ef al,
19913

This is the first report of a chytrid symbiont infesting
a marine crustacean host, the yvellow rock crab, Cancer
anthonyi. The fungus-like chytrid, Rhizophydivm litto-
reumt Amon, 1984, was recovered and isolated from the
eges of C. anthonyi during a field survey for the presence
of egg mass symbionts (Shields and Kuris, 1988; Shields
et al., 1990). The prevalence of the chytrid in the broods
of C. anthonyi prompted an investigation into its role as
a possible agent of cgg mortality. The host-symbiont re-
lationship was examined in laboratory studies that in-
cluded a novel experimental protocol.

Materials and Methods

Owigerous crabs were trapped in the Santa Barbara
Channel, between Summerland and Gaviota, California.
The crabs were collected at depths of 10-100 m by a com-
mercial fisherman, transported directly to the laboratory,
and maintained at ambient seawater temperatures in 280-
1 flow-through fiberglass aquaria.

The presence of R. {ittoreunt was established as follows.
The egg samples were removed to sterile petri dishes con-
taining UV-filtered seawater (2 < 35 pm activated charcoal
filters. one ultraviolet-light filter, Rainbow Plastics, Filter
Division, El Monte, California) for direct examination
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with a sterec microscope. After three days the samples
were observed again and streaked with sterile pipettes onto
a sterile modified Vishniac medium (MV): 1.0 g glucose,
1.0 g gelatin hydrolysate, 0.1 g bacto-peptone, (1.1 g veast
extract, 1.0 | seawater, 15.0 g agar (modified from Fuller
el al., 1964), containing antibiotics (500 mg ecach of pen-
icilllin-G and streptomycein sulfate per liter). Seawater
controls were also cultured. After an additional 3-5 days

the plates were examined for the presence or absence of

chytnd thalli. Other substrates from the habitat of C. an-
thonyi were not examined for chytrids,

Pure cultures of R. littoreum were isolated from the
eggs of different crabs on numerous occasions. Isolated
cultures of R. firtorewm were grown in sterile liguid MV
medium (MV as above with 1.0 g agar instead of 15.0 g
agar). Cultures were maintained both with, and without,
antibiotics (500 mg/l each of penicillin-G and strepto-
mycin sulfate, Sigma Co.) at 15° and 20°C.

To establish the host-symbiont relationship, live and
dead crab epgs (see below) were exposed to the chytrid
separately and in combination. Before exposure, epg-
bearing setae were removed from the pleopod and placed
in UV-filtered seawater. Samples consisting of 80-300 ecggs
that were attached to individual and intertwined setae
were counted, and the number of dead epgs and their
apparent cause of death (e.g., mechanical disruption, in-
fertility, etc.) were noted. After they had been counted,
the samples were washed in UV-filtered scawater con-
taiming 1.0% bleach for 3-5 min to kill or remove micro-
organisms, They were then placed in 35 % 10 mm plastic
petri dishes with 3.0 ml of UV-filtered scawater containing
antibiotics (300 mg/l each of penicillin-G and strepto-
mycin sulfate). Combinations of live and dead eggs (80~
300 of each per replicaie) were then exposed to approxi-
mately 1000 zoospores of R. [fittoreum.

Samples of ege-bearing crab setae (80-300 eggs/sample)
were plunged into liquid Freon (Pelco) in a metal dish
Jacketed with liquid nitrogen. The eggs thus killed were
thawed in ice cold seawater, and equilibrated to 15°C.
The samples were then counted and the few broken eggs
were recorded. The coats of the eggs killed in this manner
were nol grossly disrupted.

The effect of zoospore density on mortality was deter-
mined by exposure of eges to 10, 100, and 1000 zoospores/
ml at 15°C. Zoospores from cultures of R littorewm were
counted with the aid of a hemocytometer (Levy counting
chamber). Three replicates of the culture were counted
and the appropriate dilutions were made to give estimated
densities of 10, 100, and 1000 zoospores/ml. From eight
to ten replicates were examined in each treatment. A sep-
arate treatment of eges exposed to antibiotics and diluted
MY medium served as the control. Crab egg mortality
(i.e.. the number of living or dead egps attacked by the

chytrid) was assessed every two to three days for ten days.
Eggs in control exposures experienced negligible mortality.

Results

Rhizophydium littorewm was identified by Dr. D. J.
Barr (Fig. 1). Representative specimens (Barr #580) have
been deposited at the Biosystematics Research Centre
{(Wm. Saunders Bldg., C.E.F. Ottawa, Ontario, K 1A 0C6,
Canada). The monocentric thalli of R. littorewm ranged
from 30 to 90 gm wide on crab eges and in MV medium.
Smaller immature thalli were also observed. The thallus
was epibiotic and typically resided externally on the crab
egg with the rhizoids penetrating through the egg coat
into the contents of the ege. An apophysis was occasionally
observed in MV culture. In culture, the life cyvele of the
chytrid took approximately 3-5 days from the zoospore
stage to the production of a mature sporangium (at 15°C).

(A) Bhizophyvdium littorenm from cultere; sporangium (1)

Figure 1.
and rhizoids (arrow); bar = 50 pm, (B) Riizophyvdivm Sttoresm in live
eggs only treatment. Note the dead egg (d) with thallus attached (arrow)

and live egg (star); bar = 100 gm.






