ACTIVITY

A SOUTH AFRICAN FLOWER CLOCK

Take note of the times that flowers around you open and close — on
your way to and from school, when you are out at weekends, in
your garden etc. The information that you collect can be posted to
the VULA site at the University of Cape Town (https://vula.uct.ac.za
e-mail: floralclock@vula.uct.ac.za; contact Laura.roden@uct.ac.za
for permissions and login). Once we have enough data, we can put

together a South African floral clock like Carl Linnaeus’ European one.

EXAMPLE

Latin name Opening Closing Month(s) of
(if known) time time the year

BLUE DAISY Felicia echinata 10 am 3 pm June, (CERS B
November  Johannesburg

Common name Location

GOUSBLOM Arctotis hirsuta 8 am 3 pm SEICIICE Cape Town
October

HEART LEAF . o .
VYGIE Aptenia cordifolia 9 am 4 pm June Muizenberg

Blue Daisy (Felicia echinata) Gousblom (Arctotis hirsuta) Heart Leaf Vlygie (Aptenia cordifolia)
o
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Have you noticed that many plants flower in spring? Or that the leaves
of some trees change colour and fall in autumn? How do plants know
what time of year it is? Plants have an internal clock that helps them

to tell the time and organise their activities according to the

time of day or season in the year. This clock is based on

internal processes called circadian (sir-KAY-DEE-an)

rhythms, that occur once a day, and which are

repeated daily in a rhythmic way.

Why do plants need to tell
the time?

e Plants need sunlight for photosynthesis (i.e. to make
sugars used for nutrition).

e Plants need to know when to flower so that different
plants of the same species flower at the same time;
flowering too late or early might mean that there are no
flowers or insects around for pollination.

What makes a plant clock tick?

Proteins made at particular times of the day or night are responsible
for turning processes on or off — they act like switches that stop
day-time activities or start night processes. The changing amounts
of protein with the time of day have

a wave-like pattern when plotted on

a graph. These proteins are made in
this rhythmic manner even when the
plants are placed in darkness or in
places with constant light. Making and
breaking down these proteins in a
rhythmic way, keeps the clock ticking o u “ » ®
and allows plants to tell the time. time (ours)

level of protein
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¢ | Plants know seasons!

Each day is 24 hours long, but because of the tilt of the Earth
while it orbits the sun, the time that the sun rises and sets changes
during the year and results in the four seasons. Using their
internal “protein clocks”, plants measure the length of the light

or dark in the 24 hour period and are able to determine the time
of the year. The change in day length is a much more reliable
indicator of seasonal change than changes in temperature or
rainfall. This assessment of seasonal change is important for the
plant to know when to flower or shed its leaves etc.
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The left half of the figure (6 am —12 pm) shows when the petals of different species are opening;
the right half (12 pm — 6 pm) shows times of petals closing. @

How do plants set
their clocks?

Plants use the change from dark to

light at sunrise and from light to dark at
sunset as well as temperature changes
to set their internal biological clocks.

The flowers of some plants open and
close at particular times of the day. This
allows their flowers to last longer, and
to be open when the right insects are
active for pollination. More than 250
years ago, Carl Linnaeus drew a “floral
clock” that estimated the time of day by
observing which flowers were open and
which were closed. The figure depicted
above shows this Floral Clock: notice
that particular flowers are visible twice
on the clock face indicating the time that
they open and the time that they close.

Gazanias open at 8 am and close at 4 pm.
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