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A similar response was also
Lepidoptera (Geyspitz, 1957)

beetle, Leptinotarsa (de Wilde, 1954;
mating and ovipositing of various moths are known

o exposure,

udy

znd Hadsen (196M4) reported that twilight stimulated

activit; the moth of the navel orangevorm,
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er and McCormack (1967) verformed an experiment in

¥y used FSH to stimulate ovulation in rats. It was
[
f

ed that continuous light nib the FSH-induced ovula-
n. In an experiment performed by Negro-Vilar, Dickerman,
(1963) the effects of continuous light on the FSl-
in rats were served.  Adult female rats
nuous light feor 21 ys showed more progres-
increased vascu-

the uterine

pituitary through




Ireas ] ra e 1ined in

than 1 rats malintained in continuous light.

a0

rtinuous 1light has been demonstrated to have lethal

A5

me organlsms. VWhite and Perlmutter (1962) found

Sonie
that tinucus fluorescent lizht on the eggs of the brook

trout ! hate tanks produced a high mortality rate,

They hatchery tanks with opaque

covers




branchiobdel

of

and

similar as well as dissimilar symbionts are harbored by

these crayfishes. Rotifers are found in the gill chambers
of both species of crayfishes. Eranchiobdellid wo ms, on

the other hand, occur only on 0. pellucidus, and only the

pond crayfish, 0. munis, is infected with nematodes. Re-

peated =ampling of

cave crayfish populations

confirmed the prelimin: results.,

I'ne rotifer occurring in the zill chamber of 0. immunis
5 g SETRNLS

lus is a bdelloid f , and 5 s typi-

body

tire head, trunk, and




chilef means of reproduction of nematodes is through

formation and union of sex cells (Barnes, 1965). Pennak

.
H

g 4
3

.

%

(1953) reported that the period of time reguived for a fepr-
ized egg to hatch varied from a f hours to a few weeks,
:nding on the environmental conditions.

The branchicbdellids identified on O. pellucidus are
ixe many species of rotifers and nematodes in that these
free-living state,
ing associc crucstacean
chiobdellids were
However, Holt (19€3)

branchiobdellid

c(‘




iisagreement
ssociatlion. Goo inignht

(1940) reports that few, if any, branchiobdellids are harmful

to their hosts, while Holt (19€3) asserts that at least one

i
. ' . .
species (Ce¢ brinicola branchicohila) parasitizes its host by

clipping off z11ll filaments andg sucking blood from the ineci-

sions.
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gure were used to attain the desired

condltions. Three chambers (one

renrese

above numbered conditior crayfishes,
and these were maintained for perled of 16 weeks. Each

environmental control chamber

sub-units

¢, d, e, and f of P] ), and each sube-

containing fcour

ansparent re erator hoxes

dacgree )

reclrculatling refrigerated

Water in the pans




ine
placed
flegh and cave crayfish were
maintained in separate refrigerator boxes. The remaining

unoccupied boxes of one-i f the sub-units in the control

chambers were filled in the sameé manner on September 3, 1968.

From the onset of each replication specimens were sacrificed
and examined every 2 weeks to determine the state of the
symbiont vopulation. On this schedule, 2 crayfish of each
remeved from each of the 3 experimental condi-
and C.D.), and the number of nematodes,
determined for the indi-

examination by removing and

’

aopendages. The remalning

| L et




extracted from the

dish were flushed

added to

Contents of the

continuing to stir,

petrie dish. The aliquot was examineg with the aid of a
dissectlng scope, and a count of the nematodes and rotifers

was conducted. To obtalin an estimate of the total numbers

of nematodes and rotifers present, each of the counts ob-

talned from the aliquot was multiplied by 4. Crayfish that
vere sacrificed and examined were sclected in such fashion
that the contents of an 1ndividual refrigerator box were
depleted before removing crayfish from any other box of the
precedure Insured that at least one contalner
would remain undisturbed by the

the end he 16 week




8 llucidus were made from the

order Lo monitor the level of the symblont infecti~r in the
th the lak-ratory

ade pric the £2r3t repli-

xveriment, and L 1 study

periodicity or length of eALoL
bilonts present on the crayfish during the 16 weeks -?
experiment. In addition, the svlit-plot design wc..d indi-
were any interaction between these <=~ variables.

plete block design with single degr=e of

risons was used to determine whether ~zriations

in the number of symbionts on the hosts during the zourse of

the gxnerimsnt were linear or guadratic. Linear ---relatlions
to determine if changes in the numb:-
ent on each crayfish during the course
1 licantly affected by the lens

exposed fe light conditions. An r value was

for cach symbiont in each of the 3 light conditicrz.




rond environ-

pepulation

xamined

and branchilocb-

found on
of the experiment. During
lecting perlod the cave crayfish averaged 22 rotifers

oranchicbdellids per host, with no n matodes observed.

:ite made at the mid-point of the experiment showed

=vflsh to average 166 rotifers and 790 nematodes per

-+ bellucidus averaged 20 rotifers and 3 branchiob-

on each crayfish at this time. Seventeen weeks after
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ariatlion
ers of nematodes revlications of

sponding exposure

corre-

Table 3 indicates

tion Lo this variation,
€ number of nematodes gradually de-
creased i the light conditions during i

6 experiment.

he

.ne course of the

The number

of branchiobdellids present on each 0. pellu-

sacrificed is given in Table 4.

as 1t was

The number
blonts

shown according to light conditions, replica-

hnost and biont had been
cenditions

The branchiob-

any branchiocbdellids present aftepr 10




Continuous

darkness




Continuous
darkness

118
74

152
22

164
108

114
98

176
86

66

e e




TABLE 3

NUMBER OF NEMATODES PRESENT ON EACH 0. IMMUNIS
SACRIFICED AT INTERVALS OF TWO WEEKS

Continuous Continuous
light 12L-12D darkness

582 1085 936
816 780 726

922 2
564 596

746
730

810
616

654
546

884
662

88y
328

672
354
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Mdersmivehtile et

the length of
heost tended to
maintain the same level of Infection in each of the light

conditions throughout the 16 weeks of exposure. On the other

the rotifers harbored by 0. pellueidus increased in al1l
=- 2L ucldus

light conditions during the 16 weeks of exposure. The graph
emphasizes the earlier stated fact that the branchiobdellids

ilsappeared after 10 weeks i ) 2. condition,

analysis
of time the

were the sub-plots. These

tgnificant changes in the nurber




Figure 7. Average number of rotifers occurring on 0.

pellucidus.
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Figure 8. Average number of branchiobdellids on O.

pellucidus.
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by the cave.
0.05 level in
both the C.L. and the 12L-12D conditions. The nematodes

found on

munis ylelded a negative correlation at the

0.01 level in the 12L-12D condition as well as in C.D.
Negative correlations at the 0.01 and 0.05 levels of proba-
bility occurred respectively for numbers of branchiobdellids

C.L.. and C.D. conditions.

mplete block design with single degree

ctermined whether the changes inm

>n the erayfish during the

n Table 6,




pellucidus branchiobdellid

Cont.

light

12L-12D

Cont.

darkness

~0.9028%#
-0.3703
-0.7589%

a

#
H%

r value determined from number of symbionts versus
length of time exposed to light condition.
0.05 level of probability.

0.01

level of probability.




branchiob- Cont. light
delliaq 12L-12D
Cont. darkness

not significant
0.05 level of pr
0.01 level of pr

y

bability.
bability.

oY

C
0




on O, 2cted the greater

natural envi ment In the pond

less than one per sguare meter in the
fact the average number of rotifers on
zrayfish increased brogressively, it was never as great

overall occurrence of this symblont on pond crayfish.

‘znchlobdellid infestation of cave crayiish averaged

an 5 worms rer host a he start the 16 week period

to Increase in number in any of the
weex the
1 Lhe cave

boratory excert those maintained in the C.D.

in nunber worms In the experimental

30




natural environment.

(1962) who stated th:

12L-12D conditions
change at all (Table 5).
that rotifers were favored by the
parently both light and crowding promoted an increase in the
number of rotifers. lMust important, however, is the fact that
crowding alone was not enough to cause the pooulatlon to in-
crease significantly. Only those rotifers affected by the

interaction of crowding and ight exhibited a significant re-

cponse (Table 5). It is obvious that even though the natural

environment of the rotifer of 0. pellucldus is comparable to

condition in the laboratory, this is not the cptimum
ndition for the symbiont. In each of the 3 light

rotifers infesting the pond crayfish tended to remain
wie level throughout the course of the experinm

However, there was a large inerease in the number of




in C.L. from the el
none of the linear correlations omputed for ti
festatlions of y h In each of the 3 conditions of

bdellids

0. pellucldus decreased in number as the nith of exposure
to each of the light conditicns continue Collectively, a
change in the nematcde pont fon occurred during
week period.
nematodes
s a by the steady decrea: in the level of the
population during the course of the > to the light con-
ditions. The highest negative 14 r correlation value for
the population level occurred in ¢ C.D. condition, and the
C.L. condition wa
not significant (Table 5). After the tenth week of exposure,

the branchiobdellids did not occur in any of the light condi-

tions other than C.D. While the branchiobdellids survived

only in the C.D. condition, the decrcase in number of nema-
todes was most pronocunced in this condition.
With the exceptlicn of the branchiocbdellids of cave cray-
fish, C.D. was found to suppress the symblont populations
the 12L-12D or C.L. cond! 5 This was demon-
the symblonts of he ; »s. The increases
cave crayfish in
and 12L-12D conditions correspond closely. However,
t suppressed. The abrupt changes 1n

nunis occurred, without




exception
ietermining
1t conditions wer iuadratic it was found
im
higher numbez
harbored
indicated quadratic ronses at the 0.1 level
in the 12L-12D and C.D cnditions, but thi
0.01 level
of the pond
crayfish haracterized oy oth a2 linear ar a quadratic
response at the 0.05 level of rrobat Ity In the C.L. condi-
response is indicated
12L-12D condition (T e 0 The predominant response
definitely quudvutic.
This demonstrates statistically the tendency of these symbiont

populations to fluctuate sharply.

Apparently the importance of these marked changes in the

levels of the populations lies in the reason for these changes.
It i1s probable that reproductive cycles were producing a
pulsing effect, thus causing the increases and decreases in
the levels of infestation. This explanation is logical in
view of the clear 4 week cycle indicated by the pecpulation
levels of the rotifers harbored b pellucidus (Fig. 7).
most detrimental

to the rotifers and nematodes was D Wilson and Abplanalp

found darkness to reduce the ovulation rate of Leghorn

A decrease in ovulation rate of the symbionts may be
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one explanation for the decrease in number

the cray i

in darkness. This suj sts that the

presence of light affects the reproductive cycles of the roti-

~ <
.ers

and O, pellucidus

ey e Al

After thls study was terminated and the data had been
examined 1t was aprarent that certaln medifications would have

increased the precision as well as the overall validity of

the findings. It is likely that have been
strengthened by conducting two 8 1 periods
rather than one period of 16 u . ition, the frequency
with as well as the number
that vere examined should have been increased. A nore fre-

quent sampling and e of greater numbers of host

specimens would have

T the re vamniat 1,
Y Lne gre fariation

¥ that occurred between replicates. Finally, due to the longer

period of time required for reproduction and development,

& O

branchiobdellids shoulﬁ not have bteen considered in the same

o

study with rotifers and nematodes.

L el




cialaais; abas

1
]
{

ot i Le nfest t c > crayfish O, pellucldus

0 C( irally in a terranean, habitat.
hie t it ion vel f 1ls ont, when ¢ ted in the
labo rat 'y Indicated that the 2 laboratory conditions in-
volving light were more advantareous to an increase In their
u r as the C.D. 1ditlon. Therefore, the natural
nv? ! nt f thi otifer 1 Not nece ly the best for
ite rowth and development.

1 ‘act that the branchiobdellids were absent from all
experimental .D. after 10 weeks secmed
to int out favored by the absence of

light. However, conclusions are difficult to draw due to the

.1ucidus.
Statlstically the changes in the branchiobdellid population
were not clearly significant. These organisms may not have

d a reproductive cycle during the 16 weeks of the

more pronounced fluctuations in the vopulations of

P

er than branchicbdellids and the greater

tenceney for the rotifers and nematodes to survive In the con-
il ! Involving 1lipght are worthy. 'The prescnee of light

» continuance as well as a reproductive cyecling of

35
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e

5 st ‘as undertaken order to determine the
effects -° continuous light, 12L-12D, and continuous darke—
N viont rotifers, atodes, and branchiob-
delliss) rbored by pond crayfi
cerayfish ‘i'?Jﬂjji?Lbﬂ' The at
) =G &n excellent opportunity

y Slonts living in a n photoveriod ¢ tiiose living
In { arse 0." a photoperiod.
of: Lshes from the pond and cave environrents were

‘nts the laboratory and maintained in the afore-
J

rentloned light conditions at 14°¢C. yfishes were

E
b~
3
ot
@
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£
o
D
3
o
=
5
=4
N
o
w
o
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o
5
<
L
ct
i
o
5
%]

cxcept for the perlods

r 1Ight exposure. ‘w0 crayflishes of ecach species from each

light condition were sacrificed every 2 weeks and counts

made of the rotifers, nematodes, and branchiobdellids

with the exception of the rotifers,

aecrezsed In each light condition as the 16 weeks of the
tper.oment progressed.  The number of rotifers harbored by

d relatively stable in all ronditions from

TP % i 3 I

L5t to the end of the study. The populaticn level of

rotifers of 0. pellucidus, fowever, showed a general in-
rezze in all experimental conditlions, but only the increases
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conditions. This
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Bdellold rotifer occurring in the gill chamber

of O.

nd 0. pellucidus. Living

o)

spe

Nematode harbecredé by the pond crayfish, 0. -
immunis. Living specimen magnified 100 times.

Branchiobdellid found on Q. pellucidus. Living

specimen magnified 40 times.







[L o IS L VT Y e D

b}

Flgure

5

Figure 6.

Light-tight chamber simllar to the one used to

1 in the desired labcra-

the symbionts

maintain

tory conditions.

The chambers are divided into 6 sub-units,

a, b, ¢, d, e, and f.

Each sub-unit contains one 13-1/2" X 18-1/2" X
X 3-1/2" trans-

5" pan with four 5-1/2" X 7-1/2"

varent refrigerator boxes, a, b, ¢, and d.
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