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Abstraet. Ribonuclease (RNAse) activity was investigated in cotyledons of Chenopodium
rubrum plants subjected to various conditions of illumination (photoperiodie induection, con-
tinuous light, induction cancelled by interrupting the dark period by a light-break). At the end
of the dark period of the single inductive eycles RNAse activity of induced plants was inferior
to that of plants grown in continuous light. At the end of the first two cycles the activity was
lowest after the interruption of the dark period by light. The investigation of the enzyme in 6h
intervals showed rhythmic changes in activity to occur in induced plants. Enzyme activity
followed a pattern opposed to this of nucleic acid (NA) synthesis in the cotyledons. In plants
from continuous light the enzyme activity did not show any rhythm and in plants having obtained
a light-break during the inductive period the rhythm was less distinct than in the induced ones.
The period length of the endogenous rhythm of NA synthesis in the cotyledons is about half as
long as this of flowering and the peaks of flowering coincide with the throughs of NA synthesis.

Additional key words: endogenous rhythm, photoperiodic regime.

In a previous paper (TELTsCHEROVA and PrEsroTOVA 1973) it has been
shown that an endogenous rhythm of NA synthesis with a period length of
about 18h can be initiated in the cotyledons of Chenopodium rubrum by
subjecting the plants to one photoperiodic cycle (18h darkness, 8h light).
In plants grown in continuous light NA synthesis does not proceed rhyth-
mically. If the induction was cancelled by a light-break of 3/oh given in the
middle of the dark period the amplitude of the first oscillation was reduced
and the appearance of the second peak was delayed. If the plants are grown
in 16 : 8h cycles of darkness and light, the period length of the rhythm is
entrained to 24h. The aim of the present report was to ascertain whether the
rhythm of NA synthesis is related to changes in RNAse activity during
photoperiodic induction.

* Address: Ke dvoru 15, 160 30 Praha 6-Vokoviee, Czechoslovakia.
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The plants were cultivated in the same way as
described previously (TELTscEEROVA and PLEs-
gOoTOVA 1973). At the beginning of the experiment
they were divided into three variants. The plants
of the first variant were subjected to four photo-
periodic cycles (16th darkness, 8h light). In the
second variant the dark period was interrupted in
the middle by 31/zh of light and the plants of the
third variant were grown in continuous hght for
the whole duration of the experiment.

RNAse activity in the cotyledons was determi-
ned at the end of the dark period of each cycle, as
well as in 6h intervals during the first three cycles.
Cotyledons from 100 plants were used for each en-
zyme analysis. The extraction of the crude enzyme
and determination of its activity were performed
according to the method quoted by Bex (1972) with
minor modifications based on the method of
ScEraAUWEN and Linsxens (1972). All experi-
ments were repeated twice or more times.

At the end of the dark period of each
inductive cycle RNAse activity in
the cotyledons of induced plants
was always inferior to that of
plants from continuous light. The
lowest enzyme activity was found
in plants submitted to inductive
cycles interrupted by a light-
-break at the end of the first two
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Fig. 1. Relative RNAse activity in coty-
ledons of Chenopodium rubrum in the
single experimental variants at the end
of the dark period of the Ist to 4th in-
ductive cyele. Full line: Induction; Das-
hed line: Continuous light: Dotted line:
Induction interrupted by light-break.

cycles. At the end of the third

and fourth cycle activity increa-
sed and reached the level of the
non-induced variant from con-
tinuous light eventually (Fig. 1).

RNAse determinations, carri-
ed out in 6h intervals during
three photoperiodic cycles, sho-
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wed rhythmic changes of enzyme
activity to occur in induced
plants. The peaks of activity so-
mewhat preceded the throughs
of NA synthesis and the minima
of activity preceded the peaks of
NA synthesis (Fig. 24).

In plants grown in continuous

o

RELATIVE RNAase ACTIVITY, -~ - (absorbance at 260nm)
(5]

(=]
N

ot

NA SYNTHESIS,

N W b w;

o

light, RNAse activity did not
show rhythmicity. It increased
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during the first 18 hours of expe-
riment and remained at approxi-
mately the same level afterwards.
(Fig. 2B).

In plants having received

Fig. 2. Relative RNAse activity in cotyledons of
Chenopodium rubrum plants grown under different
conditions of illumination. A4: Photoperiodic in-
duction. B: Continuous light. C': Dark periods of
inductive cycles interrupted by light-break. The
light regime is indicated above each graph.
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a light-break in the middle of the dark period, rhythmicity of RNAse acti-
vity was less distinct than in induced ones. The first peak of enzyme acti-
vity was considerably reduced and the second one was delayed. Starting
from the end of the light period of the second cycle enzyme activity ex-
hibited a rising tendency (Fig. 2C).
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Fig. 3. Endogenous rhythm of NA synthesis in cuvyledons of Chenopodium rubrum. The arrows
indicate the peaks of the rhythm of flowering. The light regime is indicated above the graph.

It follows from the results mentioned above that the changes in RNAse
activity during photoperiodic induction represent at least one factor res-
ponsible for the rhythm of NA synthesis found in the cotyledons at this time.
The question arises whether the observed rhythmicity in NA synthesis and
RN Ase activity is related to floral induction. According to STARK and JAE-
NICKE (1971) RNAse coordinates RNA synthesis and degradation with the
growth conditions of an organism. The rhythms of NA synthesis and RNAse
activity observed in the cotyledons of Chenopodium rubrum might be linked
with rhythmicity of growth brought about by the photoperiodic regime. This
would be in line with the findings of CH1a-Lootr and Cumming (1972) who
have shown circadian rhythms of some other indicators of growth to be
initiated by a dark period interrupting continuous light in Chenopodium
rubrum.

On the other hand GRESSEL ef al. (1970) who have found in the shoot
meristem of Pharbitis nil similar relations between the changes in NA
synthesis and in RNAse activity as reported in this paper assume cotyledon-
ary RNA synthesis to be necessary for the production of floral hormone. In
so far unpublished experiments it was shown that in Chenopodium rubrum
plants subjected to one photoperiodic cycle prior to the transfer to permanent
darkness the period length of the endogenous rhythm of flowering determined
in 2h intervals is about 32h, which is approximately twice the period length
of the rhythm of NA synthesis in the cotyledons (if allowance is made for
the less accurate determination of the course of this latter rhythm — in 6h
intervals). According to Fig. 3 the peaks of flowering approximately coincide
with the minima of NA synthesis, two peaks of NA synthesis occuring be-
tween each peak of flowering. These findings do not exclude a closer relation
between the rhythms of NA synthesis and of flowering and require further
investigation.
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