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News

News

Surplus seed from 2019 distribution

Normally, any surplus seed from one year’s distribution
is sold at the following year’s shows. Due in part to
the extraordinary circumstances imposed by Covid-
19, we have a considerable quantity of seed left
over from the 2019 Seed Distribution. This includes
general seed, CSE/JB/PJM seed and ‘specials’. The
seed is perfectly viable but germination may be a little
more erratic than would be the case with fresh seed.

The seed is available to UK members only at the
bargain price of |10p per packet plus postage and
packing (at cost). There is no limit on how many
packets a member may order, but we will ensure
that particularly the more sought after seed lots are
available to as many members as possible.

The list of seed available can be downloaded from
the Cyclamen Society website or can be obtained by
emailing seedorders@cyclamen.org

Orders should be sent by email. An invoice will be
sent before the seed is despatched.

Please note that general seed lot numbers on this list
will follow the numbering in the June 2019 Journal and
not that of the 2020 distribution, which is different.

Shows in 2021

The latest information (in mid-October), after
discussions with the RHS, is that there is a good
chance that the four shows that we have planned
in 2021 will be able to go ahead. It is likely that,
especially at the shows in the earlier part of the year,
measures will have to be put in place to mitigate the
risk of Covid-19 infection and, of course, government
guidelines will have to be adhered to. Should anything
prevent any of these shows taking place, we will post
updates on both the Cyclamen Society website and
on the Society’s Facebook Group. If you would like
to receive this update by email before each show,
please email paul.whitlock@cyclamen.org

Saturday 6 February 2021 — Winter Show 202|: Garden Room,
RHS Rosemoor (combined with the Rosemoor Galanthus
event). Please note change of date to Saturday

Sunday 28 March 2021 — Spring Show 2021: Glasshouse
Gallery, RHS Wisley

Saturday 18 and Sunday 19 September 2021 — Wisley
Cyclamen Weekend with Early Autumn Show 2021: National
Centre for Horticultural Science and Learning, RHS Wisley

Sunday 10 October 202] — Late Autumn Show 2021:
Birmingham Botanical Gardens

Members have free entry to Rosemoor, Wisley
and Birmingham Botanical Gardens during the day
or weekend of the show, on production of their
current Cyclamen Society membership card.

EU Members - Seed distribution 2021

EU Regulation (EU) 2016/2031 came into force
on |4 December 2019, imposing a requirement
for plant health checks on seed. While this hasn’t
affected the 2020 Seed Distribution, after the UK
leaves the Transition Period on 3| December 2020
it will almost certainly apply.

We understand that the way that each EU member
state implements the regulation is up to them
individually and that this includes a decision about
which genera or species will require a Phytosanitary
Certificate for import, and which will not.

If you live in any of the EU-27 countries and wish
to receive seed from the 202[ distribution, as with
members from all other countries, it will be your
responsibility to inform us of any requirements that
your government has. You can do this by emailing
seedorders@cyclamen.org

New Vice-President appointed

At the Extraordinary General Meeting held in
February 2020, Richard Bailey retired from the
Board of Trustees of the Society after over 4| years.

He served as Publications Officer from 1982 until
2013 and during the early years of the Society he
organised three conferences. He has been involved
in the Society’s research programme since the start
and undertook the role of botanist on nine field
studies between 1987 and 2016. In recent years
he has been a member of the working party that
undertook the revision and modernisation of the
Society’s Constitution. He continues to serve on
both the Publications and Research Committees.

In recognition of his unstinting contribution to
the the Society, in August this year the Board of
Trustees was delighted to appoint Richard Bailey as
a Vice-President of the Society.
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A name .for thewhie-flowered

i

Cyclamen pseudibericum

Brian Mathew and Marco ten Hoope

The majority of pink- or purple-flowered
cyclamen species occasionally give rise to white-
flowered versions and some of them, for example
Cyclamen hederifolium, frequently so. In the case of
C. pseudibericum this appears to be a rare occurrence
both in wild populations and in cultivation. In a
quest to raise such a plant Marco ten Hoope began
a programme of selection and crossing between
pale pink forms some |6 years ago. Each year the
palest were selected and back-crossed with other
pale forms until a wholly white-flowered race was
achieved; this has been named as a cultivar ‘White
Hope’ (ten Hoope and Wiltshire, 2020).

As with other seed-raised cultivars of cyclamen it
is necessary to delay distribution of plants bearing a
cultivar name until flowering time so that any young
plants that do not conform may be rogued out.With
newly opened flowers of ‘White Hope’ there may be
a faint pink-purple tint on the inside of the corolla but
this usually fades away to white within a few days of
opening. Any young plants that have a trace of pink
on the outside of the corolla must be discarded as
this does not fade away. It is estimated that the white
forms now amount to around 80% of the offspring.

Cyclamen pseudibericum forma candidum B.
Mathew & M. ten Hoope, forma nova, a forma
pseudiberico floribus albis differt. Type: Herbarium
specimen prepared from a plant cultivated at De
Hoef, Utrecht, Netherlands, selected by Marco ten
Hoope s.n. (RNG).

The botanical name forma candidum applies to all white-
flowered C. pseudibericum variants that may appear in
future, including any other named cultivars that differ
from ‘White Hope’. The morphological features of the
new cultivar are mainly within the acceptable range
of variation for the species but the flowers are rather
larger than average with corolla lobes about 30-34 mm
long and 10-13 mm wide; the foliage has no particular
distinguishing features and is fairly typical, if that word
can be used for cyclamen species where leaf markings
are often infinitely variable.

Reference
ten Hoope, M and Wiltshire, T (2020): “Five new
cyclamen species cultivars”, Jour CycSoc 44(1), 10-13.

Type specimen of C. pseudibericum f. candidum (above). Photo by
Brian Mathew
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Miscellany

Strange times

Chris Clennett writes: What a strange year we have
just lived through. Even without the global pandemic
and consequent lockdowns, face coverings and
social distancing, the world has seemed an odd
place. | am of course, referring to the climate, which
continues to confound any anticipated “normal”.
Every year | think the weather in southern England
is becoming more unstable and unpredictable. This
season has demonstrated this amply. Torrential rain
in late winter was followed by a dry spring, record
temperatures and sunlight hours in May and a
record-breaking heat wave in August.

The two photographs here, taken on the same
day in July 2020, illustrate my point perfectly. A
leaf remained in growth on one of my Cyclamen
repandum hybrids (see Journal June 2019, p7), at the
same time as the first flowers had already appeared
on C. hederifolium.

By the time of writing in mid-August, those final
leaves may have gone, but there are numerous
flowers on pot-grown and garden plants of
C. hederifolium. As yet no other species are showing
signs of flowering, but it can only be a matter of
time. What's more, there are now new leaves for
next season on the first C. coum in the garden.
The seasons themselves are definitely moving,
with springs earlier, summers hotter and briefer,
followed by autumns starting earlier and extending
later into winter. Quite how this will affect our
cyclamen remains uncertain and | am hopeful that
in cultivation at least they can cope, but many wild
plants will surely struggle to cope as the weather
extremes worsen.

C. repandum hybrid leaf (above top); C. hederifolium first flowers
(above), both in July. First C. coum leaves in August (below).
Photos by Chris Clennett

Deep hederifolium

Ron Brumby writes: | have been a member for a long
time and have actively grown hederifolium and coum
reliably in West Cheshire. | decided that | should
move an old Cyclamen hederifolium as it was being
swamped by rampant epimediums which seem to be
very successful under rhododendrons. What | didn’t
know was just how deep down the tuber is. The
photos (see right) show a leaf stalk and floral trunk

underground. | have placed a trowel alongside the
trunk for depth perspective. The top of the floral
trunk is about six inches (15 cm) below ground. | was
unable to remove the cyclamen as the nearby cherry
roots were stopping me extracting the plant. My
best guess is the tuber is 8 in (20 cm) underground.
Unfortunately in attempting to extract the tuber |
inadvertently broke two viable seed pods.
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Tasmanian libanoticum

Barry Davidson writes: | live in Tasmania, Australia
at 43 degrees south, which is ideal for cyclamen.
The following are a couple of snaps | took today
(29 September) of a Cyclamen libanoticum that |
have grown from seed supplied some years ago. It
produced an interesting flower with a foliage calyx.

C. hederifolium floral trunk with trowel for scale. Photos by Ron Brumby
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Miscellany

Cyclamen rohlfsianum in habitat

In troubled countries, personal interests still
persist and social media provides a way for people
to communicate with those of like mind elsewhere.
Naser Alhasy posted images on the Facebook
Group Bulbs in Habitat that show Cyclamen
rohlfsianum in nature. A common sight for him

but rare for most of us, so he was happy for his
pictures to be shared with you in the Journal. They
were taken at the beginning of October this year
on Jebel Akhdar (Green Mountain) above Ras
al-Hilal on the northern coast of Derna District in
Cyrenaica, Libya.
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Hashemite Kingdom of Jordan

A trip cut short — but we saw some gems

Therecent Mediterranean Garden
Society trip to Jordan, led by
long-standing Cyclamen Society
member Oron Peri, was abruptly
curtailed by Covid-19, when the
Jordanian Government closed the
country to tourists and ordered
those already in Jordan to leave
within 36 hours. While we were
there we faced an unexpected set
of extreme weather conditions,
including a desert dust storm
followed closely by exceptional
rains that left the desert looking
like a lake. But what wonderful
plants and scenery we saw.

The trip began well on |l March:
the remarkable 6th-century
mosaic map of the Holy Land in the
Church of St George in Madaba,
then many more beautiful early
Byzantine mosaics in the recently

Ann Killingback

reconstructed Moses Memorial
Church on Mount Nebo, with
its breath-taking views of the
Promised Land. On to Jerash via
Wadi Shueib with many stops
along the way to see a variety of
habitats and a bewildering array
of plants and flowers. A picnic
lunch was taken on a hillside amid
Cyclamen persicum near As-Salt.
This is the only cyclamen species
found in Jordan.

Next day a walk down to Wadi
Orjan was all that we had hoped
for and expected from previous
trips. We saw ploughing done
with a horse and wooden plough,
Iris bismarckiana, a rare endemic
species which Oron lauds as the
most beautiful plant in the world,
Anacamptis papilionacea, Anemone
coronaria and C. persicum. After

lunch, amid gloom caused
by a sandstorm in the desert,
we took a walk in the Dibben
Forest Nature Reserve. While
others looked at orchids | found
C. persicum with a similar colour
to the morning ones growing
in grass under trees. Martyn
Denney, in his article about Israeli
cyclamen also reports on finding
cyclamen and grass growing
together (Journal, June 2018, p34)
and comments on how unusual
this is. Unfortunately | was unable
to photograph these Jordanian
examples because of the poor
light and increasing rain.

The following day on the way
to the Dead Sea we saw a large
population of the variable I. haynei,
and also found C. persicum leaves
but with no flowers.
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C. persicum (opposite and below left); Anacamptis papilionacea (above). Photos by Ann Killingback. Iris bismarckiana (below right). Photo
by Alisdair Aird. All seen on the walk to Wadi Orjan
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Cyclamen persicum in the Hashemite Kingdom of Jordan

The group was also treated to two other
magnificent Oncocyclus irises. One was
I. gileadensis — an unresolved name, but Oron
Peri among others is increasingly convinced that
this stable population is quite distinct from
the somewhat similar [. haynei. The other was
the spectacular near-black endemic . nigricans,

Jordan’s national flower but now very rare indeed
in the wild.

We left Jordan without the much anticipated visit
to Petra nor the two nights under the stars at Wadi
Rum — certainly reason enough to return for those
of the group who hadn’t experienced these.

Postage stamps designed by Jan Bravenboer

NEDERLAMND
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Postage stamps designed by Jan
Bravenboer

Spreading the word about cyclamen far and wide

Keith Fry

The Dutch Postal Service has allowed the production
of privately printed postage stamps for a number
of years now. This enables people who have a
particular interest or message they wish to share
or to convey, to have their own stamps printed
and used as normal postage stamps. This is not an
uncommon practise around the world.

Manymemberswillrecallthelarger-than-lifecharacter,
Jan Bravenboer, who sadly died unexpectedly in
2017. He was a specialist grower of cyclamen from
his nursery in Holland. He was a frequent visitor to
shows selling many thousands of plants over the years.

In 2007 Jan started to design and have printed his own
stamps featuring cyclamen. He created the images and
did the art work in order to publicise his cyclamen
business, Green Ice Nursery, selling plants and seeds
of a whole range of cyclamen species, subspecies
and particular selected varieties, both in person and
on-line. One of Jan’s selected Cyclamen purpurascens
cultivars, ‘Green Ice’, reflected the name of his nursery.

This article showcases the stamps he designed from the
first in 2007 through to the final production in 2016.

2007 Cyclamen purpurascens ‘Green Ice’ (above and right). Photos
by Keith Fry

Overall 19 different stamp designs were developed but
sadly none are currently available, although they may
occur from time to time in the second-hand market.

All the stamps use photographs of cyclamen which
Jan himself grew, other than the two stamps
from 2016 which were produced using watercolour
images painted by Lorna Minton.

The stamps are presented in chronological
production order.
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How | grow cyclamen

A passion born at Aphrodite’s Birthplace

My passion for growing cyclamen
started about 20 years ago.

The trigger was seeing Cyclamen
persicum growing in the wild in
Cyprus at the Tomb of the Kings
and at Aphrodite’s Birthplace in
Paphos during a holiday in March,
in the late 1990s. The beautiful
plants fascinated me and | had to
find out more about the genus.
On returning home, | went onto
the internet to find specialist
growers of cyclamen, and found
Tile Barn Nursery owned by
the late Peter Moore (sadly no
longer here),who did mail order.

Roy Skidmore

A friend then alerted me to a local
nursery, Ashwood Nurseries,
which also specialised in cyclamen
(and still does)...... from then on, |
was completely hooked.

| purchased all my original plants
from these two nurseries. Latterly,
| have bought them at cyclamen
shows, grown by other Society
members and quite a few of them
were from the late Jan Bravenboer,
who bred some fantastic plants.

Being the Society’s previous Seed
Distribution manager, it may
not surprise you to know that |

have an obsession with growing
cyclamen from seed. | am also
constantly looking for different
forms and species when | visit
cyclamen shows, Alpine Garden
Society shows and nurseries. My
main passion though is to grow
from seed.

As regards to the species | grow,
| especially like hederifolium,
hederifolium  subsp. crassifolium,
confusum,  cyprium,  graecum,
mirabile and persicum.

I am an avid collector of seed
from my own plants, which |

90

(above); the parent plant (below). Photos by Roy Skidmore

sow as soon as it is ripe and
make successional sowings from
June until October. | also order
seed from the Society’s seed
distribution and from Alpine
Garden Society distributions.
Generally, | will refrigerate this
seed until the following spring,
and sow them from early June.
The early sowing usually ensures
germination from late August
onwards giving time for the
seedlings to develop well before
the onset of winter. Seedlings
are kept outside in all weathers
(but covered if exceptionally
wet), then overwintered in the
greenhouse.

| am always fascinated by the soil
mixes other members use to
grow their cyclamen, especially
for seed sowing. My preferred
seed mix ensures good drainage
and consists of 25% soil-based
compost (John Innes No 2), 25%
peat-based or peat-alternative
compost, 25% perlite and 25%
grit. | generally use 2 9 cm (3.5
in) pot for seed sowing and will
usually place up to 25 seeds in
the pot. If | have a lot of seed to
sow of a certain species | will use
a half seed tray. When sowing the
seed | fill a pot or tray with the
compost mix to within 1.25 cm
(half an inch) of the rim of the pot,
the seed is placed on the compost
surface and then | sprinkle a layer
of compost on the seed before
filling the pot to the rim with
fine grit. | then place the pots

into a pan of water allowing the
compost to take up the moisture
from the bottom of the pot. | find
this a better method of watering
the seed as the seeds stay in
place and are not washed to one
corner of the pot. | do not use the
Reading method for germination,
of placing the seed pot in total
darkness, but prefer keeping the
seed pots under the staging in
the greenhouse where there is
good shade or, alternatively, in a
covered side passage in my back
garden. | check quite regularly to
see if the pots need watering, but
generally | find that this is rarely
required. As | said earlier | can

C. hederifolium ‘Silver Foil’ (opposite); Sowing through to germination — seedlings of C. hederifolium ex RS1112/28 from Kefalonia

usually expect germination in the
pots from late August onwards.

Here is my problem. At what
stage do | then pot on the
seedlings? | pot up the young
seedlings into 7 cm (2.75 in) pots,
in the same mix that | use for the
sowing, usually when there are
at least two leaves. However, |
have to confess, that | have pots
of seedlings which are a few years
old and have never been potted
on....oh dear! This year | decided
to ensure that | would pot on
as many seedlings as possible. It
seemed a good idea at the time,
but | now have over 200 seedlings




Seedlings from hand cross pollinating C. hederifolium ‘Silver Shield’ and C. hederifolium subsp. crassifolium from Kefalonia (above);
C.confusum seedlings from a 28 July 2012 sowing, still waiting to be potted on... (below left); C. hederifolium ‘Stargazer’ (below right)

in 7 cm (2.75 in) pots to find space for. Usually, |
would have hoped to take some of these plants to
Cyclamen Society shows for visitors to buy but this
has not been possible this year. Maybe next year?

| have two greenhouses in my garden where | keep
my main cyclamen plants, whether seedlings or
mature plants.

| try to ensure that my larger plants are either
potted on each year or at least top dressed with
fresh compost. | do this during the dormant period,
generally early July. The mix | use is still the same
as for seedlings and newly potted on seedlings.
When watering these plants | use a weak solution of
seaweed extract as a feed. | find that this does help
with the growth and flowering of the plants.

When the plants are in full growth, ie they have both
leaves and flowers, | look at my favourite plants and
think about cross-pollinating them to see if | can
improve on them. | then get my paintbrush out.....
no, not to paint them, just to gather the pollen from

one favourite plant and to transfer it to another.
Sometimes it works, other times not so much, but
the bees seem do a good job of it anyway and | have
some lovely surprising results.....probably getting
some new favourites.

| like to get my larger mature plants into terracotta
pots as soon as possible; my other plants | keep
in plastic | litre pots or at least 9 cm (3.5 in)
pots. Having them in the terracotta pots is more
aesthetically pleasing to me, but it does mean that |
have to do more watering.

The final part is growing my best plants for showing.
Once in the terracotta pots and in the greenhouse, |
make sure | turn the pots regularly (daily) to ensure
the even growth of leaves and flowers.

Well, this is an overall account of how | grow my
cyclamen, but I'm sure that we growers are as
individual in our methods as the plants are. | hope
you enjoy growing your cyclamen and find your own
methods for growing these amazing plants.

C. hederifolium ‘Daley Thompson’ (above left); C. mirabile ‘Tilebarn Nicholas’ (above right); C.hederifolium subsp. crassifolium ‘Leonidi
form’ (below left); C. hederifolium ‘lan White form’ (below right)
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Behind the scenes at RBG Kew

An early March look at cyclamen on the Rock Garden and in the Alpine Yard
Martyn Denney

On 9 March this year, the two Surrey groups of the | and the Alpine Yard at the Royal Botanic Gardens,
Alpine Garden Society were lucky and privileged to = Kew, hosted by Tom Freeth (Rock Garden Supervisor)
have a tour of the Rock Garden, Davies Alpine House | and Kit Strange (Alpine Botanical Horticulturalist).
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The rock garden with the Princess of Wales Conservatory behind (opposite top); C. coum and C. hederifolium in the rock garden
(opposite bottom); the interior of the Davies Alpine House (above); C. persicum (below left) and C. pseudibericum (below right)
in ‘naturalised’ plantings inside the Davies Alpine House. Photos by Martyn Denney

On what was an overcast and breezy day, the Rock
Garden was looking pretty bleak although there was
a little colour from some Iris, Corydalis and a few
Cyclamen coum.

According to Brian Halliwell (1983), there have

RS

definitely been rock gardens at Kew since 1867,
but it was in 1882-1883 that a large rock garden
was constructed on the current site. Changes have
been made over time, but major reconstructions
took place in 1929 (when the previous limestone
rocks were replaced with sandstone), over a period
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Just frost-free cool Alpine House in the Alpine Yard showing C. graecum and C. maritimum (above), and C. libanoticum and
C. pseudibericum in flower with C. purpurascens and C. colchicum beyond (below)

from 1949-1969 and finally in the mid-1990s which
included the addition of the waterfalls.

The Rock Garden hosts a number of cyclamen
species, and C. coum, C. coum f. pallidum, C. persicum,

C. graecum and C. hederifolium were in evidence —
the first three being in flower as one would expect.

Built in 2007, the Davies Alpine House is the third
incarnation of an alpine display house at Kew. According
to Richard Wilford (2007), the original traditional
house was built in 1887, extended in 1891 and further

extended and reconstructed in 1938. A new modern
alpine house was constructed and commissioned
over the period 1975-1981, but had to be demolished
in 2003 to make way for an extension of the Jodrell
Laboratory. It is situated at the north end of the Rock
Garden and is enclosed on three sides by it.

The Davies Alpine House has permanent plantings
mainly in tufa that is being used, among other things,
to mask the concrete side walls that support the
glass roof, and these are augmented by plants in
flower from the Alpine Yard. Smaller pots are buried

C. hederifolium and C. cilicium on sand in the Alpine Yard polytunnel (above); C. africanum, C. rohlfsianum and C. persicum in the ‘warm’ house (below)

in the gravel beds to form natural-looking plantings.
Large pots of species Arum, lilies, primula and larger
Fritillaria are placed at the back on larger rocks.

At the time of our visit there were ‘natural’ plantings
of C. pseudibericum, C. persicum and C. alpinum, with
further pots of C. persicum also on display.

In the Alpine Yard, cyclamen are grown in three
areas: C. hederifolium and C. cilicium standing on sand
in a polytunnel that has rolling sides that are closed
only in times of frost or rain; a ‘warm’ house that is
kept at about 4° C (39° F) and houses C. africanum,
C. persicum and C. rohlfsianum which grow alongside
South African and South American bulbs; and
finally a just-frost-free alpine house where all other
cyclamen are grown. In both of the last two houses,
the cyclamen pots are plunged in sand.

Naturally, in all three areas there was a lot of
foliage in evidence due to all the autumn-flowering
species. In the South African bulb house there
were some very attractive forms of C. rohlfsianum
foliage. Cyclamen persicum was in flower though
there were quite a few holes in the plunge where
the plants currently on display in the Davies Alpine
House normally live. It was also clear that like many
of us, Kew has plants that have germinated in the
plunge and, in the South African bulb house, these
C. persicum were flowering profusely.

In the frost-free house, C. pseudibericum and
C. libanoticum were in full flower while C. alpinum
and C. coum were still hanging on.

Reference
Halliwell, B (1983): ‘A History of the Kew Rock
Garden’. AGS Bull 51(1), 27-35.

Wilford, R (2007): “The Alpine Houses of Kew”.
Cur Bot Mag 24(1), 63-70.




An opportunity to
unusual hybrid

Cyclamen persicum X rohlfsianum in all its glory. Wow!

Martyn Denney and Naoki Yokoyama

| asked our Japan co-ordinator, Naoki Yokoyama,
to send me a photograph of Cyclamen persicum
x rohlfsianum so that | could include it in the
Society’s new Concise Guide to Cyclamen that is in
the course of being written. He sent a selection of
images and the leaf forms are so stunning that it will
be hard to choose just one, so airing them in the
Journal seems appropriate.

The hybridisation of these two species has to be

'

AL
el T L o

i
=

=

carried out in a laboratory because their cytology is
incompatible. Cyclamen persicum has a chromosome
count of 2n=48, while C. rohlfsianum is 2n=96.
The cross was carried out by Dr Hiroshi Ishizaka
at the Saitama Horticultural Experiment Station
in Japan, back in the mid-1990s. He did this by
embryo rescue and then doubled the chromosomes
to make the plants fertile, using colchicine. For a
fuller explanation see the Journal Vol 19, Dec 1995.
Otherwise, just enjoy the photographs.




My plant hunting travels in Europe
tend to be of a Cypriot bent,
as several articles in this Journal
testify. However, periodically we do
venture elsewhere. The occasion
of our twenty-fifth wedding
anniversary called for a visit in early
December 2019 to somewhere

Plant life in Athens city centre

Chris Clennett

suitably picturesque and with
weather both warmer and hopefully
drier than Sussex. So, Athens was
selected and my wife, Margaret, and
| spent a very pleasant week there.

This was our first visit to the
Greek capital, so the sheer density

fadiomd ) -sap el

of the buildings came as a bit of a
surprise. The archaeological sites
protrude through a sea of blocks
of houses and flats like islands
(or perhaps havens) of green.The
National Gardens do provide a
large peaceful green space on
level ground running south of the

Philopappos Hill as seen from the Acropolis (opposite top); bedding display of florist’s cyclamen in the National Gardens (opposite
below); the prison of Socrates on Philopappos Hill (above); the single C. graecum on Philopappos Hill. Photos by Chris Clennett

Parliament building. The gardens
are planted with a wide variety of
trees and shrubs, mostly exotics,
some of which occasionally even
sport a label to tell visitors what
they are. At one of the entrances,
we even found a fine bedding
display made up entirely of florists’
Cyclamen persicum, demonstrating
that both gardeners and cyclamen

are to be found here in the city,
if you know where to look! As
the accompanying photographs
illustrate graphically, it is only on
the steepest hills that there is
any real space for native plants.
Needless to say, our visit included
a little examination of both
Philopappos Hill and Lykavittos
Hill.

Philopappos Hill is the site,
among other things, of the prison
of Socrates. Given that our
eldest granddaughter is studying
Philosophy for a master’s degree,
this was an obvious choice for
a walk. December may be a
difficult month for flowers, even
in the Mediterranean, as autumn
has passed and spring is yet to
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Lykavittos Hill rises as a green cone amongst the dense buildings of Athens (above); a solitary and rather poor C. graecum on

Lykavittos Hill (below)

arrive. However, a few interesting
natives had begun to bloom and
within sight of Socrates’ prison we
found a single plant of C. graecum.
Although the suburb of Glyfada
is well known for this species, it
was a surprise to find it right in
the heart of the city. Along with a
few Anemone coronaria and a Pyrus
in flower, this was the botanical
highlight of the week.

Lykavittos Hill was even less likely
to yield results. It is very densely
built on, almost to the top. What

felt like several thousand steps
take you up the very steep sides
until you reach a funicular railway
to travel the last distance through
a tunnel in the bedrock to the top.
On a tiny platform, with stunning
views across the city, a picturesque
church and inevitable café greet
you here, before you turn onto a
winding path to walk back down.
On the slopes as we entered the
shade of trees, another single plant
of C. graecum was revealed. This
one was singularly unimpressive,
having very plain leaves.

Neither of these two isolated
plants showed any signs of
having set seed, nor even to
have flowered. | find it hard to
believe they are truly alone, one
on each hill, but a quick scout
around failed to find any other
specimens. It would probably
take a concentrated effort to
search the hillsides to find further
specimens in the heart of the city,
but at least a few must survive
in the ever-diminishing natural
spaces in Greece’s capital.

Cyclamen
perfume

A breathe of joy and a scented journey
back in time

Vic Aspland

It is September. As | sit at the keyboard, rain is
steadily falling. But if | walk to the greenhouse, the
Cyclamen confusum are in flower and the air is filled
with perfume. If | close my eyes, | can mentally
travel back to the locus classicus for the species:
the slopes below the church of Agios Vasilios, on
the southern fringe of Topolia in Crete. This led
me to recall other experiences with cyclamen and
their perfume. The slopes below the monastery
on Mt Profitis llias in north-western Rhodes on a
warm and sunny April morning; the dappled shade
below the sparsely scattered pines; the ground
bejewelled with the flowers of C. rhodium subsp.
rhodium; the light violet scent of the flowers coming
and going as gentle breezes stirred the air. Dense
beech woods in northern Slovenia in June. There
the temperatures were high and the humidity
suffocating. The perfume of C. purpurascens,
however made the effort of walking worthwhile.
Amazingly, the perfume could be detected as much
as a hundred yards or more before populations
were found. In times like the present, our plants can
give great satisfaction and contentment, especially
if they can allow us to recall encounters with them
in the wild.

With such delicious perfumes, cyclamen would
seem to be a perfect target of the perfumer.
| had been vaguely aware for a long time that
Coty produced a cyclamen perfume some time
before the middle of the 20th century; just one
of those bits of information that get ‘picked up
somewhere’ and filed away. My interest in the
subject was enlivened when | came across an
advertisement for Houbigant ROYAL CYCLAMEN
(their capitals), and wondered ‘Why royal?” Well,
the House of Houbigant has had royal connections
almost from its establishment in Paris. In 1775,
Jean-Francois Houbigant opened his shop in rue
du Fauburg Saint Honoré, his hand-painted sign of
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Houbigant Royal Cyclamen advertisement from Llllustration.
Photos by Vic Aspland

a basket of flowers on display. His perfumes were
an immediate success with royalty. Houbigant’s
records note that he taught women at court how
to perfume their fans so that a mere flutter could
convey a romantic message. Sadly, not all of the
circumstances were quite as charming as that: in
1793 Marie-Antoinette carried three vials of his
perfume in her corsage when she was executed
by guillotine. From the beginning his list of clients
is impressive including Josephine (Napoleon’s) and
many more among royalty and the nobility. In 1838
Houbigant was awarded the license of ‘Perfumer
to Her majesty Queen Victoria of England’ and
in 1890 made perfumer to the Imperial Court of
Russia.

Back to the advertisement (see above). It was
published in a magazine, Llllustration. The style, with
the curving stems, | interpreted as art nouveau,
which was at its peak from about 1890 to 1910,
but a little research established that this perfume
was first produced in 1920, so the style still
persisted. The artist was certainly talented but
clearly not botanically inclined. You will note that
each cyclamen flower has six petals. Feedback
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Smaller Houbigant Royal Cyclamen advertisement from Llllustration

must have been given, for in a
smaller advertisement that | came
across later (see above), the petal
number has been corrected to
five (although the count for the
lower two flowers seems more
like four).

| pondered upon how the perfume
was produced. Traditionally,
odour ingredients were usually
extracted from fresh flowers
or from plants (and much more
rarely from animals: musk and
civet). A perfume well known for
centuries, Attar of Roses, was
extracted from the fresh petals
of either Rosa damascena or R.
gallica. In the UK, lavender oil was
extracted by steam distillation. It
is recorded that Queen Victoria
popularised English lavender,
so in addition to buying from
France, she also supported
local industry. By coincidence,
Potter & Moore, the company
which set up a distillery for the
purpose in 1749 was taken over
sometime around 1980 by the
British chemical company with
which | spent my professional
life. We soon learned of some
of the problems associated with
the extraction of lavender oil
by steam distillation. Whereas

rose petals are relatively thin-
textured and after extraction
could be composted and used,
presumably, to mulch the rose
plants, the dross from lavender is
very bulky and composts slowly.
A neat solution had been found
by Potter & Moore. It was fed to
a herd of pedigree Long Melton
pigs, which did very well on the
diet. This herd was so famous
that they were sold across the
world for breeding purposes
(even as far as Japan). The pigs
which did not make the grade
had a less auspicious end. The
pork had an exquisite flavour and
perfume.

But where are these diversions
going! Was Cyclamen purpurascens
— the most likely inspiration for
the perfume — grown by the
acre to produce flowers for
extraction? | have found no such
mention and this would seem
highly unlikely anyway. The skill of
the perfumer could be regarded
as a combination of an art and a
craft skill. With his highly skilled
nose, the perfumer would have
been able to detect the fact that a
key component of rose perfume,
citronellol, is also present in
the scent of C. purpurascens.

The other components present
in smaller amounts create the
distinctiveness between the two.
Thus the route to cyclamen
perfume was almost certainly via
rose. Only in more recent times
have the skills of the analytical
chemist unpicked the ‘nuts and
bolts’ of perfume composition.
But even before this happened,
synthetic chemists were producing
new odour components. Among
my  undergraduate  studies
in chemistry, | covered the
terpenes, a series of chemicals
produced by plants, many based
on a skeleton of ten carbon
atoms, which included citronellol,
and many of which are important
perfume ingredients. | found their
structures easy to remember
because they could be rendered
as simple pictograms which depict
the skeleton of carbon atoms plus
any other major components, like
alcohol: -OH or ketone: =O. |
was deeply impressed to learn
that plants from so many different
plant families produce the same
odour chemicals.

| was led to the source of the
natural perfume components by
another label, this time for Eau
de Cologne Cyclamen des Alpes,
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Cyclamen perfume

Cyelarmen
7 557

aLpes

Honore PAYAN
GrasseE-NICE

produced by Honoré Payan in Grasse. Grasse
is widely regarded as the perfume capital of the
world. Twelve miles (19 km) inland from the coast
of the Cote d’Azur , it has a mild climate ideal for
growing plants, with lavender, myrtle, jasmine,
orange blossom and mimosa all featuring. By 1905,
600 tons of flowers were being harvested each year.
Founded in 1854, Honoré Payan lives on as a small

Honoré Payan ‘Cyclamen des Alpes’ label (above); Coty Cyclamen
bottle by Lalique (below)

family company with just six employees, still using
traditional methods of production.

To return to Coty. Francois Coty first commissioned
designs for perfume bottles from René Lalique
in 1908, the very first being for his new perfume
Cyclamen. The bottles were at first produced by
Baccarat but, on the strength of the commission,
Lalique rented the Compagnie Générale d’Electicité
glassworks in Combs-la-Ville in the autumn of
1908 and was able to purchase it in 1913. It would
seem that a famous glass company owed its birth,
indirectly, to cyclamen perfume. The bottles are
adorned with ‘winged nymphs’ (although | have
seen them described, less elegantly, ‘naked women
with cicada wings’). They are now eagerly sought-
after, with examples of just the bottles themselves
selling at auction for £300 to £500. On 3 May
2019, a nearly full bottle produced in 1909 and in
its original packaging realised a hammer price of
$17,000, with commission bringing the total bill up
to $21,250. I do not think that | will be adding one to
my collection. Coty Cyclamen was first sold in 1909
and was discontinued some time in the 1920s. Was
it a coincidence that Houbigant began producing
cyclamen perfume in 1920?

It took a while for the trend to cross the
Atlantic. Elizabeth Arden, who was born in Canada
and opened her first beauty salon on Fifth Avenue,
New York, did not launch her version of the
fragrance until 1938. The large, fan-shaped bottle in
opalescent white glass, was also made by Baccarat.
Again, collectors pay high prices for them.

Following on from this delve in the past, | wondered
if it was still possible to buy cyclamen perfume.
eBay proved negative, but did offer a perfume
by Jane Packer, designated as red roses, black
violet, cyclamen. Jan (my wife) was pleased when
| presented her with a bottle. Helpfully, the
packaging listed the perfume components, which |
have compared below with the odour analysis of
C. purpurascens published in Cyclamen in June 2004,
where the work by Quest International is reported.
The flower perfume was trapped and then analysed
by Gas Chromatograpy/Mass Spectroscopy, and the
composition expressed as peak area percent in the
gas chromatograph. Bear in mind that the potency
of components varies widely; something present in
only trace quantities can have a major influence on
the overall effect.
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Cyclamen perfume

Ll Peak area % in
Jane Packer e SIFHUTOCaNY
measured by Quest

Citroneliol 43.01
Linaleol 0.87
Geraniol 0.69
Limonene 0.37
Cinnamal 013
Benzyl Benzoate 0.1
Benzyl Salicylate
Citral
|Alpha isomethyl lonone

| found it interesting that the listed ingredients
included all of the most abundant components
found in the perfume of C. purpurascens by the
Quest study (which was judged to be one of the two
cyclamen with the strongest scent). The rose/violet/
cyclamen labelling is, | suspect, partly due to the
interplay between the various components, which
many flower fragrances have in common, the precise
interpretation depending upon the individual sense
of smell, or even skin type of the wearer.

Having got this far, | conducted Jan to the
greenhouse to do her own perfume analysis. Of 12
C. confusum in flower, one was judged to smell ‘just
like the perfume’. From 10 Zakynthos C. hederifolium
subsp. crassifolium, two were judged ‘very close’,
while no Corfu C. hederifolium subsp. hederifolium
was a match. The final trial, a single flower of
C. purpurascens — the only one open at the time
— received the accolade: ‘exactly the same’. The
C. confusum was then relegated to : ‘almost like the
perfume’. | compliment the perfumer on satisfying
a most discriminating nose.

All of the components in this modern perfume will
have been produced synthetically, but the use of
synthetic fragrance components is not new. When
Gabrielle ‘Coco’ Chanel met the Russian-born
perfumer Ernest Beaux in Grasse in 1920, and
asked him to blend some trial compositions for
her, he was already experimenting with synthetics.
Perfumers are notoriously secretive, protecting
their knowledge, but he may have used a new
chemical which was given the name Jasophore.
You will be asking: but what about Chanel N°5? He
recorded that he offered her ten samples, numbered
I to 5 and 20 to 24. She chose number 5 ‘because
it was her lucky number’. And so an icon was
born. Synthetic chemists now offer a large range of

similar components, including isojasmone: 2-hexyl-
2-cyclopentene-I-one. | wonder if this relates to
Jasophore? The chemist’s structural formula is far
easier to remember than the name.

I will conclude with some small perfume vials
which are much more affordable than the big-name
creations. Being only approximately |!/2 inches tall
(40 mm) they clearly catered for a quite different
market. From the type of glass used and the general
style, my guess would be that they are late 19th to
early 20th century. An intriguing question: did these
vials come first, containing the inspiration for the
big perfumers, or did they come close behind and
contain a cheaper copy for the mass-market?

They bear the imprint Parfum des Lys. | presume
that this was the name of the company, but
researching its origin is complicated by the fact
that in perfumery, Lys is usually applied to the
Madonna Lilly, Lilium candidum. Returning to a royal
connection: the fleur-de-lys was the emblem of the
kings of France. It is therefore a conundrum that
the design of the the fleur-de-lys is more probably
based on an iris flower. The dried rhizomes of Iris
germanica and I. pallida are the source of Orris Root,
used as a fixative and base note in perfumes.

Perfumes are complicated! My head aches. | must go
to the greenhouse and inhale.

Parfum des Lys perfume vials




John Hill was certainly someone who courted
controversy. He was a prolific writer and at least
one of his popular herbals was reprinted and sold in
reasonable volumes, but he wasn’t content with that
and sought acclaim from the scientific establishment
of the day. In today’s parlance, he made a point of
“bigging himself up” at every opportunity. But why
should we be interested? He was one of the founders
of scientific botany in Britain and he included
cyclamen in his larger botanical works. While,
as was common early on, he copied illustrations
previously used by other authors, in his magnum
opus he used original drawings of four cyclamen with
common names not found elsewhere.

ly yeatr
John Hill was born on 17 November 1714 in the village
of Rothwell near Kettering in Northamptonshire,
England. His father Theophilus, the youngest son
of Edward Hill the Squire of Rothwell, had studied
medicine at Cambridge and was a pious man who,
as a doctor and a priest, had a passion for collecting
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Expert herbalist and systematicist
or self-aggrandising charlatan?

Martyn Denney

Sir John Hill. Mezzotint by R. Houston after F. Cotes, 1757.
Credit: Wellcome Collection Ref: 4219i. Attribution 4.0
International (CC BY 4.0) https://creativecommons.org/
licenses/by/4.0

and classifying plants according to their medical
value. Although the home-schooled John had an
older brother and a younger sister, it was he who
accompanied his father on these foraging trips. He
was a shy boy who didn’t play with other children,
but would rather roam the marshes to the east
of Peterborough watching the frogs, toads and
moorhens. They were not a well-off family, just
getting by on Theophilus’s curacy income and a
small legacy of £200 received when Edward Hill
died in 1705.

When John Hill was 13, the family moved to Denham
in Buckinghamshire, the seat of Theophilus’s elderly
cousin, Sir Roger Hill, where he was to assume the
curacy of the larger parish there. There were other
advantages: the proximity to London, the possibility
of employment for his sons and the proximity
of other family members who lived in the area.
Unfortunately, within a year Sir Roger had died,
followed a few days later by his heir. But despite
this, with help from other family members, the Hills

quickly became established. There were insufficient
funds to send John to university in Cambridge, so at
the age of 17 he was apprenticed to an apothecary
in London. Apprentices were paid £10 to £12 per
annum and were indentured for five or six years.

His master, Edward Angier in the Strand, of St
Clement Danes, died shortly after John Hill arrived,
and he was passed on to another apothecary,
Thomas Bearcroft, who also died. Eventually, John
spent about four years apprenticed to Robert
Watson, but instead of becoming a freeman of the
Society of Apothecaries he ran off with a group of
mountebanks (or charlatans) he had admired for
some years, and led a somewhat erratic life with his
whereabouts being unclear. As he reached 20 he had
no formal education except his apprenticeship, but
he had learned much from his mountebank friends
and, as Rousseau (2012) put it, could act and sell and
swiftly scribble lines about his medicaments, adding
that he was “...veritably a budding English quack”.
Though home-schooled, through his father he had
early on acquired the skills of reading and botanising,
and these helped him.

His finances were precarious and his marriage to
Susannah Travers, daughter of the Earl of Burlington’s
steward (who came without a dowry), did not help
matters. He started practicing as an apothecary in
St Martin’s Lane near Covent Garden, in what was
described as little more than a shed, but he found
being an apothecary wasn’t very profitable. He then
gave acting a try but didn’t receive good reviews.

A vyear later, in 1736, through the contacts of
his father’s friend, William Stukeley, he secured
employment as assistant to John Gordon, gardener
to Robert James Petre, the 8th Baron Petre, who
had gardens and an arboretum at Thorndon near
Ingave (just south of Brentwood) in Essex. Petre
was passionate about trees, especially those from
the Americas and by the time of his death the total
number of plants in his collection, mostly exotic,
was estimated at 219,925. As an adolescent, Petre
had been sponsored for election as a Fellow of
the Royal Society by Philip Miller, keeper of the
Chelsea Physic Garden, and by John Martyn, soon
to be the first Professor of Botany at Cambridge.
Petre corresponded widely with foreign botanists
especially Karl Linnaeus. Through Petre, John Hill
came into contact with a number of other Fellows

and Whig lords as well as a circle of “planters” that
included the Dukes of Richmond, Argyll and Bedford.

Hill learned a great deal working for Robert Petre
and was no mere jobbing gardener, becoming Petre’s
protégé. He spent a lot of time in Petre’s library
and was soon making his own entries in Petre’s
herbarium of American plants. Unfortunately,
Robert Petre died in July 1742 at the age of just
28, leaving Hill without a Patron. Over a number
of years, Petre had allowed Hill to work at the
Duke of Richmond’s estate at Goodwood and in
1743 Richmond employed Hill full time. As well as
working in the gardens, Hill was also acting on the
stage at Goodwood and this brought out his silly,
pretentious and self-aggrandising side.

At Goodwood, Hill tended many of the American
trees that Richmond had bought from the Petre
estate at Thorndon. Linneaus’s visit to England in July
1736 had introduced the country to his new system
of classification and he gifted landed aristocratic
lords like Richmond copies of his System naturae
which had appeared in Latin in 1735. From the start,
Hill was inspired by and in awe of the work that
Linnaeus had done to classify plants even though he
didn’t fully agree with the simple use of the sexual
organs without any reference to other parts such
as the petals. He was particularly concerned about
Linneaus’s Class |3, Polyandria, which he considered
artificial and united plants with no obvious affinities.

Moving part-time to London, John Hill set up shop
in the Savoy on the Strand where he had a stall
selling plants and seeds to the public. He was also
appointed Apothecary to General Anstruther’s
regiments that were quartered in the Savoy. He
developed his literary side both as a journalist
with the London Advertiser and Literary Gazette
(salary £1,500 per annum) and as an author. He
translated Theophrastus’s treatise On Stones and the
publication of this in 1746 was something of a turning
point in his career.

By 1750 his reputation was such that he received
the honorary degrees of MA and MD from the
University of St Andrews, Edinburgh. Towards the
end of that year his wife, Susannah Travers, died.

In 1751 John Hill attempted to become a Fellow
of the Royal Society, but in spite of achieving the
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Sir John Hill and his herbals

necessary sponsors and having a strong claim on
scientific grounds, he was rejected. In addition to
his sometimes erratic behaviour and quackery, it
was said that he had upset many people over the
years. The Dictionary of National Biography described
him as “...a versatile man of unscrupulous character,
with considerable abilities, great perseverance
and unlimited impudence”. He embarked upon a
steadfast attack on the Society, publishing several
papers criticising them, some of which criticism they
appear to have taken on board. He was also rejected
by the Royal Society of Arts.

On 27 August 1753 he married his second wife, the
Hon Henrietta Wilhelmina Jones, sister of Charles,
fourth Viscount Ranelagh, at St George’s Chapel,
Hyde Park Corner. They had 10 children together
but only five survived to adulthood.

And on to botanical works

In 1751 Hill took his first steps into botanical
publishing with his The History of the Materia Medica
which was published in two parts. Part 2 covered
plants and was laid out somewhat in the traditional
way but, for the first time in England, Linnean
sexual systematics were introduced throughout,
though Hill also mentioned John Ray’s classification.
As an example, here is the start of his piece
about Sage (cyclamen are not mentioned in the
book, otherwise | would use them), but bear in
mind that this was before Linneaus introduced
binomial nomenclature. “Sage is of the Class of
the Didynamis Gymnospermia of Linneus, and of
the Herbe verticillate of Ray. There are many
Species of it, but there are only two of them used
in our Shops. These are distinguished there by
the Names of Salvia hortensis major, and Salvia
hortensis minor.”

Linneaus had added the binomial naming system
of genus and species to his System naturae and had
published the first edition of his Species Plantarum
in 1753. Hill was even more enthusiastic about
Linneaus’s work following the addition of binomial
naming — genus and species, or genus and trivial
name as it was sometimes referred to. However
he had reservations about using only stamens and
pistils for classification, arguing that this clumped
together many plants that were otherwise dissimilar
without the petals being taken into account. All
this became clear in Hill’s The British Herbal that
appeared in 1756. Introducing his Class IV, which

includes cyclamen, he says: “This is a class of
nature’s forming, and is perfectly distinct from
all the others; yet the modern methods in botany
do not preserve it. The plants which compose it
are very numerous: they are the most plainly and
evidently connected together by nature, perhaps
of any in the whole vegetable kingdom; vyet
Linnzus scatters and separates them throughout
his works; and Mr. Ray, who has collected and
preserved them together, includes among them
those of our fifth or next succeeding class, which
have the petal though single, yet far from plain.”
Hill went on to retain (or perhaps re-introduce) a
number of pre-Linnean genera to counteract this.

Cyclamen he describes as follows: “The flower
consists of a single petal, formed into a rounded
tube at the bottom and at the rim divided into five
segments that turn upwards: the fruit is a single
seed-vessel of a rounded form, in some degree
resembling a large berry, but opening into five
parts at the top: the cup is rounded, and divided
at the edge into five segments. Linnaeus places
this among the pentandria monogynia; the threads
in each flower being five and the style from the
rudiment of the fruit single.”

Hill lists three cyclamen species, using their
polynomial names:

Ivy-leaved Sowbread Cyclamen foliis hederae
Round-leaved Sowbread Cyclamen rotundifolium

Slender-flowered Sowbread Cyclamen floribus
angustis

To illustrate them he reproduced, in mirror image,
three of Christophe Plantin’s cyclamen woodblocks
(see page 119) that had been used by Rembert
Dodoens, Matthias de 'Obel and Charles de I'Ecluse
(Denney, 2016). They had also been used by Thomas
Johnson in his 1633 edition of John Gerarde’s The
Herball or Generall Historie of Plantes.

A week by week guide to gardening

It is interesting that although Species Plantarum
had been published three years previously, Hill did
not adopt binomial nomenclature in spite of his
enthusiasm for it. He put this right the following
year (1757) when he published Eden: or, a Compleat
Body of Gardening. (Hill was a prolific writer and was
capable of producing manuscripts at an incredible
rate with the help of amanuenses.) It was dedicated
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to The Earl of Bute and on
reading it, he was delighted. In
Eden, Hill was unstinting in his
praise for Linnaeus and said “We
shall, in this, follow the System
of Linneus, which we shall
deliver completely, explaining
his Terms. As the whole of the
Science will be comprehended
in the Work, we shall make it
also familiar, plain, and easily
intelligible:  the unlearned
shall, in this Book, understand
the System of that celebrated
Author.”

The book was laid out by the
week of each month, advising the
gardener what needs to be done
when. The cyclamen included in
the book don’t therefore appear
together. The Persian Cyclamen
appears in the second week of
December, with the comment
“To know the Class and Place
to which this Plant belongs in
the Linnaxan System, let the
Student tear open a Flower...”.
There is a section on cultivation,

and Hill gives the following recipe
for seed compost: “Mix up some
Pasture-Mould with one-third
Earth from under a Wood-Pile,
and one sixth rotted Cow-dung.
Lay these in a Heap, and let the
Whole be well blended, and

sometimes turn’d.”

Curiously, since we would refer
to it today as C. purpurascens, the
Round-Leav'd Cyclamen is placed
at the end of January. Though
no explicit time is mentioned for
flowering, it is said that the leaves
follow the flowers and that seed
should be collected in June.

The Violet Cyclamen makes an
appearance in the section for the
last week in October. Hill says
the plant has been called Cyclamen
folio anguloso, Cyclamen Hedera
folio and by Parkinson Cyclamen
Hedera foliis autumnale: autumnal
Sowbread with Leaves like Ivy.
Hill goes on to say “Linnzus does
not allow the supposed specific
Distinction between this and the

Cyclamen from John Hill’s 1757 Eden: or, a Compleat Body of Gardening. Persian Cyclamen
(above right); Round leav’d Cyclamen (below right); Violet Cyclamen (below). Photos by

Martyn Denney
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Sir John Hill and his herbals

round leav’d Kind. He observes that there are so
many Varieties with Leaves between round and
angulated, in all Degrees and Forms, that there is
no fixing the Boundary of the Distinction. He gives
to all the European Kinds the Name Cyclamen corolla
retroflexa: Cyclamen with the Flower turned back.”

Eden was advertised as having sixty plates by Dr
Hill’s own hand, but the truth was different unless
one counts re-drawing. The Persian Cyclamen is a
cut-down version of the Cyclamen persicum of Philip
Miller’s Figures of Plants that accompanied his Gardeners
Dictionery in 1733. The Round Leav'd Cyclamen is a
mirror image of Johanne Theodor de Bry’s Ciclamen
Veronese otoratum flore rubro folio orbiculato (what a
mouthful!) from his Florilegium Novum of 1612. The
Violet Cyclamen is a mirror image copy of Cyclamen
folio hederae from Crispin van de Passe’s Hortus Floridus
of 1614 but without the landscape and insects.

About this time the Hills moved into new grander
accommodation in St James’, London. This property
had the benefit of having a considerable-sized
garden. This was later described (Rousseau 2012)
as “...a capital new-built House, the Apartments
of which are spacious, and elegantly furnished;
the Garden is embellished with a Greenhouse,
Storehouses, a fine sheet of water, and a lawn
enamelled with the choicest plants.”

His magnum opus in 26 volumes

John Stuart, 3rd Earl of Bute, had been educated at
Eton College and then studied at the Universities
of Groningen and Leiden, graduating in Civil Law.
He developed a keen interest in botany and moved
from Scotland to live in Twickenham where his
family rented a house close to the gardens of the
Dowager Princess of Wales at Kew. Bute was
appointed the first Tory Prime Minister, though he
only served from May 1762 to April 1763. After his
premiership he built a mansion called High Cliff near
Christchurch in Hampshire, where he continued his
pursuit of botany and became a major literary and
artistic patron.

Bute encouraged John Hill to embark on a long-
term project to write a 26 folio volume work with
1,600 copper plates, all to be printed on the most
expensive kind of paper. At first Hill declined to
embark on the project but Bute insisted that the
expense had been considered and that Hill might
rest assured that “..his circumstances should not

be injured by the undertaking.” Convinced of Bute’s
sincerity, Hill agreed and embarked upon writing
The Vegetable System.

In Volume |, Hill traced the history of botany
from its earliest times in ancient Greece in the
time of Theophrastus, through Dioscorides, Pliny
and the Arab culture to the herbalists of the 16th
and |7th centuries. He ended this history with
just two sentences about Linneaus: “...in the year
1735 Linnaeus, too great for praise, after having
unsuccessfully proposed his new thoughts in
England, published in Holland that System of
Plants which characterizes the Classes according
to the Filaments and Style; and takes into the
Generical Distinctions all the Flower. This system
the succeeding four and twenty years have more
and more established ; and if we may conjecture
from its value, it will live (even when a natural
method shall be found) so long as there is science.”

There followed a detailed analysis of the structure of
plants internally. This first volume appeared in 1759
and was dedicated to The Prince of Wales, then
George William Frederick, who was to become
King George Ill in 1760.

Volume 2 started with an extensive analysis of the
external structure and parts of plants. He then
moved on to consider and analyse the systematics
that had been put forward, starting with Casalpinus
in the 16th century, through to Ray, Tournefort
and Linneaus. He compares the natural systems
promoted by Ray, Royen and Haller with the artificial
system proposed by Linneaus. To overcome the
deficiencies of both, he says that “Previous to the
natural System, an artificial one must be formed,
merely to assist the memory, and make us certain of
the Plant we examine: for reason tells us, we must
know a thing by sight, before we can pretend to
assign it a proper place.” He goes on to propose that
between the Linnean Classes of plants and his Genera
and Species binomials, “...there may be established
a subordinate and very useful distinction. In the
same Class there will be many Genera naturally
united by some one striking character; and these
may be arranged under the name of an ORDER,
or subdivision of the Class.” In this he is returning to
his opinion that the petals and structure of the flower
were important as well as the sexual organs.

Cyclamen from the 1765 Volume 8 of John Hill’s Vegetable System
(opposite) and associated text (overleaf)
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Flate 42.
Charafier of the (Genan,

The Cup is of one piece, roundith, and cut into five oval fegments : the
Elower has a gluhuln: tube ]:ugc:r than the Cup, and it hangs drooping :
the verge is cut into five large fegments of a lanced form, which turn
back and fand upwards : the Fruit is a ﬁu obular Besry with one cell,
which apens in five parts at the top, and holds many oval Seeds with a
loofe mfﬁlm- Plare 4z. e a b d .

1. HEARTED SOWBREAD.

Pate 42. Fig. 1.
Charafler of the Species. Cpelimen Earopeum.
The Flower turns up : the Leaves arc hearted and undivided. g 1. 240

Turis s a Perennial, native of the woods of Germany; a Plant of four or five inches
high, flowering in Anguft. The Leayes are of a dark green marbled with white ; and red
underneath : the Stalks are crimfon ; and the Flowers are either crimitn, white, or blue,
{fometimes one, [ometimes the other.

2. DENTED SOWEBREAD

. Plate 42. Fig, 2.
Charatter af (he et Cyclsmen Eu e,
The Fl:m:r turns up : the Leaves arg hearted and deeply dented. " pl: T, §

Tuts it a Perennial, native of Europe in fhaded grounds; a Plant of five inches high,
flowering in Auguft. The Flowers are of a duiky brownith green marbled with white
and brown : the Flowers are crimfon, white, or blae, s in the others,  "Tis thoughe thia
and the following are but varieties of the firft kind ; more obfervation muft determine.

3 GASH'D SOWEREAD.

Plate 43. Fig- 3
Chamafler of the Specier. Cyelamen Evroprum,
The Flower turns up : the Leaves are hearted and deep gath’d,

Thuis is a Perennial, wild with the former in the woods of Germany ; a Plant of four
inches high, flowering in Avpult. The Stalks are pale red: the Leaves arc of a good
green marbled with white at the edges and erimion underncath as the others : the Flowers
are crimfon.

 OFPEN SOWEBREAD,

Flate 42. Fig. 4.
Charadter of the Spec Cyclamen Indicum.
The Flowers hang down: the Leaves arc hearted and dented,

Tu1s is a Perennial, native of the Indics; a very beautiful Flant of fix inches high,
flowering in April. The Leaves are of a dark green, bue purple underneath : the Flowers
are crimion.

GENUS

Funding from the Earl of Bute was not as forthcoming
as Hill had hoped and, in order to supplement his
income, from 1760 he worked as a gardener at
Kensington Palace for an annual salary of £2,000.
In the same year he also served as a Justice of
the Peace for Westminster. He also turned to
his apothecary skills, marketing cures for various
ailments including scurvy and gout.

In 1765 Hill published Volume 8 of his Vegetable
System which covered a second series of ‘One-
Petal’d Plants’. Here he included cyclamen (see
pages 113 and opposite). He distinguished four
different kinds where Linneaus had described only
two with binomial names in his Species Plantarum:
Cyclamen Europzum and Cyclamen indicum, a plant
that he said came from Zeylona (Ceylon or Sri
Lanka). Hill declared three of his named cyclamen
to be forms of Cyclamen Europazum and one
to be Cyclamen indicum. The first three were
given common names of ‘Hearted Sowbread’,
‘Dented Sowbread’and ‘Gash’d Sowbread’, being
distinguished by features of their leaves. All
three were said to flower in August and were
found growing in the woods of Germany. This
description indicates what we would today call
Cyclamen purpurascens, though from the leaves
one might consider that one was looking at
C. hederifolium. His final plant which he assigned
to Cyclamen indicum had leaves very similar to
his ‘Dented Sowbread’, but he gave it the name
‘Open Sowbread’ as he said the flowers hang down
whereas in the other kinds they turn up.

John Hill had been corresponding with Linnaeus
regularly (if infrequently) for decades and between
1771 and 1774 had sent him copies of his volumes
in batches as they were published. According to
Rousseau (2012), Linnaeus said “I fainted at the
sight of Hill’s great work, with the most beautiful
plates of plants on each alternate page, but I could
weep when I saw such a costly work without
botanical science.” Though Hill criticised some
aspects of Linneaus work, it was done politely and
they remained civil to each other.

In 1774 King Gustav lll of Sweden, a keen botanist
himself, invested Hill in the Order of Knighthood
of the lllustrious Order of Vasa. This enabled Hill
to prefix his name with Sir in the last volumes of
his work.

John Hill died of the gout in late 1775 leaving a dire
financial situation that caused his widow Henrietta
to sell their house and auction off his library and
drawings.

As Morris (1959) said, “Time has shown that Hill
was right in criticizing the Linnzan system of
classification as unnatural. In doing so he was a
hundred years in advance of his time. The artificial
system has now been replaced by a natural system
of classification first introduced by de Jussieu at
the beginning of the last century. Hill, however,
prophesied that the Linnean system would live even
if a natural system should eventually be established.”
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It can be strange the way an interest can get started;
so it was for me with cyclamen.

After retiring (some years ago now) and having
developed a back that didn’t like bending over too
much anymore, | started to develop my collection
of sempervivums which had been my main focus of
interest for many years. These are housed in Access
frames that are raised to about three feet (about
one metre) in height. They also suit the lifestyle that
my wife and | have come to like in that we travel as
much as possible through the summer and therefore
they get little or no attention during that time which
does them no harm whatsoever.

I fully expected that things wouldn’t change.
However, in 2007 while staying with friends, | was
shown a cyclamen that had popped up, obviously
from seed, in the large pot of one of their house
plants. | was astonished. | had thought that cyclamen
were some sort of exotic plant that only an expert
would be able to grow. That visit was the starting
point for me as | went home and started reading up
about how to grow them.

| promptly joined the Cyclamen Society and will
readily admit that the lure of the free seed allocation
from the Seed Distribution as well as being able to

Starting with
cyclamen

A chance encounter leads to
a new enthusiasm

Alan Brace

C. hederifolium have taken over one of the Access Frames (left);
raised Access Frames with Sempervivum (below). Photos by
Alan Brace

buy others at such a reasonable price was a major
attraction. To further get me started | was able to
buy a few established plants. By good fortune | live
close to Bob and Rannveig Wallis and it was from
them that | got my first plants to grow on.

Since then cyclamen have slowly increased in
numbers starting with the initial allocation of seeds
that | received. It was a learning curve, and | suppose
it has something to do with my occasionally stubborn
nature that | never gave up even though | made some
mistakes. When | had the first flower from my own
seed-raised plant | was ecstatic and it only served to
“fan the flames of enthusiasm” that are still burning.

16

| have two aluminium greenhouses which have now
been dedicated solely to cyclamen. In each | have
put staging on one side and a sand plunge bed on
the other. | think, or at least hope, that | have got to
grips now with the basic cultivation techniques and
am pleased with the now very mature plants that |
have. | should mention here that cyclamen are now
also creeping into some of the space in the Access
frames at the expense of the sempervivums. After
all, where can | ever find enough space for all the
seedlings being grown on?

Are we ever completely satisfied though?

Having proved to myself that | can grow and care
for my plants, my attention started turning towards
trying to improve the leaf variation. | am in awe
of those exhibitors who can show plants with a
leaf pattern far removed from the run-of-the-mill
ones. Growing on seeds from the distribution
and selecting from them has not, so far, produced
anything that could be called eye-catching but | live
in hope and my previously mentioned stubborn
streak will keep me trying.

Although, as | have said, | think | have got to grips
with basic cultivation there is always something
waiting in the wings to trip you up. A case in point
is an example of a coum with a very dark leaf. | can
almost never get to shows but a few years back |
was at the AGS show in Caerleon and there was a
wonderful-looking coum exhibit with the darkest
leaves | had seen. It was being shown by Lee and
Julie Martin and | asked them if they would consider
letting me have some seed when it was ready. With
the generosity shown by plant growers they did
better than that by sending through four plants.
Nothing should have been easier then than to just
grow them on but this is where my “trip” happened.
Almost immediately | lost three of them. Why?
Well, | will never know. The survivor did little more
than just that, ie survive, without doing anything for
a few years. This year it finally decided that it would
stop sulking and would grow and even, for the first
time, flowered. | have saved and sown the seed so
fingers crossed.

2020, the year of the Covid-19 virus, will be
remembered by all of us for one reason or another.
For me it has meant that my usual summer away
from home has not happened. My personal upside to
it is that, instead of getting home in mid-September

C. maritimum (above), and C. mirabile (below)

and missing all the early growth and flowering, | am
here to watch it all happening. | have enjoyed it all so
much that | am wondering if | can persuade my wife
that we should stay home next year as well. It won’t
happen of course but we can all dream, can’t we!

Roll on the next lot of seeds from the distribution.




Everyone reading this will be
a lover of cyclamen. Whether
in the open garden, in pots in
a greenhouse or frame or on
a windowsill, the cultivation of
cyclamen can give pleasure and
satisfaction. They have never been
more valuable to our wellbeing
than in these trying times. The
events of 2020 have limited some
of the activities of this Society, but
the Board is striving to maintain
its service to members.

This year the jJournal has been
expanded to a record size (76
pages in June and 56 in this issue)
and covered a wide range of
subjects; a tribute to the editorial
team and the expertise and
inspiration of the authors (more
always welcome).

The other core service to
members, the Seed Distribution,
was a cause for concern. Could
it go ahead in a socially-distanced
way! It is pleasing that safe ways
to operate it were worked
out. This important benefit for
members (not to mention its
conservation value) continues to
be popular with our members
across the world. There is a
relevant old aphorism: a packet of
seed today is the promise of joy in
the future. This is true more than
ever this year.

2 and F book
Across the world, the pandemic
has led to an enormous increase
in the use of digital media, and
the Society has joined the surge.
Board and Committee meetings
are now held through Zoom,
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a particular boon to trustees
who previously travelled long
distances to attend meetings.
In the case of the Chairman
this means a walk to the next
room instead of two four hour
spells of motorway driving.
Participants in any Zoom meeting
quickly learn that discipline is
needed for them to be effective
(though Society meetings were
never undisciplined of course).
If everyone tries to speak at
once: chaos. The informal banter
which accompanies face-to-face
meetings is much reduced, but
the trustee team have come to
know each other well and are
adapting to the change.

Our online presence has
increased this year. The Cyclamen
Society Facebook Group has gone
from strength to strength, with
over 2,100 members. Applicants
are admitted and may then post
pictures and comments. The
page contains many excellent
pictures of plants, together with
news items and cultivation tips
of interest to growers. As more
and more content is added to
the group, by using the search
function, the site is becoming a
valuable source of information
and reference.

Our website, www.cyclamen.
org, has continued to develop
and now contains a list of
cultivars of cyclamen species
other than Cyclamen persicum
florists’ cultivars. It contains
details of how to register any
desirable new plants which you
have bred, that reproduce true to
seed, by contacting the registrar
at registrar@cyclamen.org.

Many desirable plants have
also been named without being
registered as cultivars. Since
many growers have heard of these
plants and may be interested in
acquiring them, their names have
been added to the list, together
with the available information.

In the year to September 2020
the Panel of Experts had received
fewer enquiries than in previous
years, but questions about
cultivation continue. Cyclamen
purpurascens seems to be one of
the more problematic species,
some members struggling,
others growing it with ease. The
reduction may be due to the
increasing body of information
in the Website, and the growing
popularity of the Facebook group.
If you struggle with computer
technology though, do remember
that the Panel is still there for
you. Paper and pen plus ‘snail
mail’ still work very well.

ina s
The Treasurer reports that the
Society continues to be financially
sound. There have been significant
reductions in management costs
(meetings by Zoom) and it has
not been possible to organise any
Field Studies. With the turmoil
in the financial markets, our
investments have had ‘a bumpy
ride’, but the long-term picture
continues to be sound. When
the pandemic is under control,
it will be possible for the Society
to continue operations as before.
As in the past, the accounts have
been subjected to an independent
examination and no issues of
concern were raised. (This is

no longer a legal necessity, but
the Board wishes to operate to
the highest standards of probity.)
They are included with this Journal

For many years, specialist plant
societies generally have seen a
gradual decline in membership.
We are delighted to report that
the Cyclamen Society is bucking
the trend, with a steady increase
in membership during 2020.
As the media regularly report,
plants and gardens are good for
you. In the middle of November,
membership stood at 1,178, with
members in 39 countries. We
thank our faithful members and
welcome our new ones.

search

While the programme of Field
Studies is in abeyance, research
into cyclamen has continued.
We have provided material for
further research at the University
of Reading (reported in this
copy of the Journal). It looks
into the difficult subject of the
C. hederifolium complex in Greece
that is, subsp. hederifolium and
subsp. crassifolium: what are
they? Do they present us with an
example of evolution in progress?
Or is nature too complex to fit
into a man-made system?

Cyclamen from John Hill’s 1756 The British Herbal (see page 110). Photo by Martyn Denney
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Exhibitors attend our shows with
an element of excitement, but the
first — and last — show of the year,
at Birmingham Botanical Gardens
was far more exciting than usual
for it coincided with Storm Ciara.
Undeterred, the usual loyal
exhibitors attended, bringing a fine
display of plants. A member of the
gardens staff appeared regularly
with an anemometer to check on
wind speeds. The loss of a large
limb from a cedar tree, followed
by increasing wind speeds and the
loss of a pane of glass from the
roof of the Sub-tropical House
meant that the Gardens had to
be closed to the public at 12.30.
It was decided that it was far
safer for the members present to
remain, rather than remove their
plants and take to the motorways,
and Gardens staff were able to
usher Society members into the
show by a safe route. Fortunately,
wind speeds had reduced for the
homeward journey. Let no-one
say that growing cyclamen is not
exciting. We very much hope that
shows planned for 2021 will be
able to take place.

At the Extraordinary General
Meeting held in conjunction
with the show (also attended
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by a goodly number of bold
members) the new constitution
was approved. Despite the
changes, the service to members
will continue as in the past. At
this meeting, Richard Bailey’s
record 4| years of service as a
trustee of the Society formally
came to a close. At various
times serving as Publications
Officer, Conference Organiser,
Chairman, on the Constitution
Working Group and participation
in a number of Society Field
Studies, his contribution to the
Society has been enormous. At
a later meeting, the Board has
been pleased to appoint him
Vice-President. Subsequently,
the Board has welcomed Vince
Cordell to their number, on
the assurance that service for a
similar length of time was not
obligatory!

The Board wants to thank all
of those members who work
behind the scenes to make our
Society such a success: those
who contribute seed or help with
the distribution; everyone who
contributes to the success of
our shows in any way; Journal
authors telling other readers of
their successes and failures, and a
myriad other things.



Species, subspecies and the
Cyclamen hederifolium complex

Rebecca Woodcock, Alastair Culham and Jordan Bilsborrow

Herbarium, School of Biological Sciences, University of Reading

Perhaps the most controversial subject in plant
classification is the definition of a species. There
have been many definitions proposed and there has,
as yet, been no universal consensus. Wilkins (2011)
provides perhaps the most objective summary listing
27 different definitions of ‘“species”, falling into
seven basic concepts. Against this background, we
are attempting to decide which groups of cyclamen
are species, subspecies, varieties and forms. As with
many cultivated plant groups there has been a lot
of taxonomic activity changing names and irritating
horticulturists to the extent that Compton et al
(2004) warned caution before changing names in
the genus any further. However, Yesson et al (2008)
suggested that perhaps the current classification of
cyclamen recognised fewer species than expected
based on patterns of speciation over time.

The Cyclamen hederifolium group has been the subject
of a lot of attention over many years due to its
enormous variability and wide distribution. It has long
been recognised that C. africanum and C. hederifolium
are distinct entities but more recently C. confusum

(Culham et al, 2009) was split from C. hederifolium and
what remains has been split into C. hederifolium subsp.
hederifolium and C. hederifolium subsp. crassifolium. The
definition of a subspecies is perhaps more challenging
than that of a species in that the differences are
expected to be even more subtle.

In A new species of Cyclamen from Crete, Culham,
Denney, Jope and Moore (2009) discussed the
history of classification of this group of plants and
combined preliminary data from DNA sequences,
cytological work (Bennett and Grimshaw, [991),
morphology (appearance) and distribution. Cyclamen
hederifolium subsp. crassifolium had originally been
recognised as a distinct species by Hildebrand (1907)
but changes in the concept of what a species is and
better knowledge of the variation within the species,
led to this being subsumed in C. hederifolium or
recognised as a variety (Grey-Wilson, 1997, 2002).
There had been considerable study of ‘var. confusum’
reported in this journal (Jope, 2003; Moore et al,
2001; Wiltshire, 2001) which led to the preliminary
DNA sequencing work reported in 2009. Cyclamen
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confusum was reported as distinct in DNA sequence,
appearance (leaf thickness), flowering time (leading to
some reproductive isolation) and by at least partially
differing geography. In contrast C. hederifolium subsp.
crassifolium showed fewer distinctions but was
thought to be distinct in chromosome number and
some morphological features including leaf thickness.

The use of morphological study in defining
species is a well-established approach and can be
explicitly statistical (Fisher, 1936; Kenfack, 2011).
Samaropoulou et al (unpublished report, 2020)
reported a substantial body of new chromosome
counts for the C. hederifolium complex in Greece in
work supported by the Cyclamen Society. However
the paper did not explain how names were applied
to samples. They included in both subspecies
diploid and tetraploid samples in conflict with the
proposed ploidy differences that were said to define
the subspecies and appear to have used geography
as the primary separator of their two taxa. Their
paper does give a very valuable insight into the
geographic distribution of the different ploidy levels
and provides new information on the morphology of
the chromosomes. The authors argue convincingly
that further study of the group is needed.

In 2019, a decade after the original publication of the
proposed taxonomy, an opportunity to sample the
two subspecies of C. hederifolium in more detail arose
through the ongoing collaboration of the Cyclamen
Society and the Herbarium at the University of
Reading. Over many years of field studies, the
Cyclamen Society has built up an unrivalled gene
bank of wild-collected plants that are well curated

and well documented. This phenomenal resource
has formed the basis of the study we present here
to further investigate whether these subspecies
are identifiable entities. Rebecca Woodcock used
her BSc research project time to measure leaf
thicknesses of over 100 different samples in the
C. hederifolium/C. confusum group and to collect
DNA samples for possible future research.

Here we explore four important questions:

1) Can C. confusum be distinguished from
C. hederifolium using leaf thickness and DNA
content?

2) Can the two subspecies of C. hederifolium
(ie subsp. hederifolium and subsp. crassifolium)
be distinguished using those data?

3) Is there is a correlation between leaf thickness
and DNA content as this has been an implicit
assumption in some studies?

4) Is there a correlation between fresh leaf
thickness and dried leaf thickness?

The last question is to discover if we can gather
useful thickness data from herbarium specimens.

Leaf material and DNA sample processing
Samples were taken from 103 healthy plants from
a wide geographical range (from Sicily to western
Turkey and northern Greece to the southern island
of Crete) and given an experimental accession
number. This data set was then reduced to samples
that had been allocated with some confidence to the
three taxa under investigation. Three leaves were
taken from each plant for measurement and a fourth
for potential DNA extraction after silica drying.

Figure 1. Examples of measurement line locations on leaves of Cyclamen hederifolium subsp. crassifolium (left), C. hederifolium subsp.
hederifolium (centre) and C. confusum (right), each marked with the number | out of three leaves sampled per plant (above); Cyclamen

hederifolium on Zakynthos (opposite). Photo by Pat Nicholls
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Using a digital calliper, four thickness measurements
per leaf were made (Figure | on page 12l) both
when freshly picked and later when press-dried.

The numbered leaves were dried in a herbarium
press using layers of cardboard and regularly
changed absorptive sheets. The drying process took
up to three weeks for each of the seven sampling
trips ranging from early November 2019 through
early February 2020, of which two were re-visits
to clarify species names and to sample those plants
which were rejected previously on quality or health
grounds. DNA content (C-value) measurements

were made using flow cytometry from the same
plants by an external service organised by the
Cyclamen Society. A preliminary analysis of DNA
sequences was conducted on 12 samples to
explore the potential of a further data set. The
approximate origins of the samples studied are given
in Figure 2. (C-value is the amount, in picograms,
of DNA contained within a haploid nucleus.)

Statistical analysis

An initial overview of the data was made by plotting
the average leaf thickness against the C-value data.
(Figure 3).
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Figure 2. Maps of the approximate locations of the cyclamen samples made using Google Maps “My Maps” (www.google.com/maps).
Top: points coloured according to taxon (Blue: C. hederifolium subsp. hederifolium. Red: C. hederifolium subsp. crassifolium. Green: C.
confusum). Bottom: points coloured according to ploidy level (Orange: diploid 2n=34. Yellow: tetraploid 2n=68. Teal: hexaploid 2n=102)
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Scatterplot of Flow Cytometry DNA Content vs Av. Lf Th.
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Figure 3: A scatterplot of leaf thickness averaged over |2 measurements per sample (x-axis) against C-value measurements using flow
cytometry. Blue circles: C. confusum; red squares: C. hederifolium subsp. crassifolium; green diamonds: C. hederifolium subsp. hederifolium

based on initial identification

Samples were labelled by the current identification
of each sample — C. confusum [CQO], C. hederifolium
subsp. hederifolium [HH] and C. hederifolium subsp.
crassifolium [HC]. Cyclamen confusum appears
as diploid (low C-value) and hexaploid (highest
C-value) samples. Cyclamen hederifolium is split
between diploid and tetraploid (middle C-value)
individuals with the majority of subsp. hederifolium
diploid and the majority of subsp. crassifolium
tetraploid. The horizontal spread indicates the
range of average leaf thicknesses among samples.
There is a visible trend for increasing leaf thickness
with increasing ploidy level but there are substantial

overlaps as might be expected.

Does leaf thickness or ploidy

always distinguish C. confusum from

C. hederifolium?

The quick and simple answer to this is No.
However there are patterns that can be recovered.
An approach called ‘discriminant analysis’ tests
individuals in pre-allocated groups against a data
set to answer the question ‘Do the data support
the allocated groups? The result is in the form
of a matrix of ‘True Group’ (ie the name given
to the sample ahead of the analysis) against ‘Put
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into Group’ (ie the name that best matches the
measurement data for the sample). ‘Total N’ is
the total number of samples and ‘N correct’ are
the samples put in to the same category as the
original True Group. The strength of this analysis
type is that all the original data can be used without
having to lose information by generating an average,
in this case 12 individual leaf measurements plus
C-value. In Table I, C represents C. confusum and H
represents C. hederifolium.

Table la Summary of Classification using
leaf thickness and ploidy

True Group

Put into Group C H
C 10 7
H | 78
Total N I 85
N correct 10 78
Proportion 0909 0918

Table Ib Summary of Classification using
leaf thickness only

Does leaf thickness and ploidy

distinguish the two subspecies of

C. hederifolium?

Using a similar approach the two subspecies
(subsp. crassifolium HC and subsp. hederifolium
HH) were analysed both with and without ploidy
level data. When ploidy data were included, 96%
of samples were correctly allocated to subspecies;
78% were correct based on leaf thickness only
(Table 2).

Table 2a Summary of Classification using
leaf thickness and ploidy

True Group

Put into Group HC HH
HC 41 |
HH 2 4l
Total N 43 42
N correct 41 41
Proportion 0.953 0.976

Table 2b Summary of Classification using
leaf thickness only

True Group True Group
Put into Group C H Put into Group HC HH
C 7 17 HC 33 9
H 4 68 HH 10 33
Total N 1 85 Total N 43 42
N correct 7 68 N correct 33 33
Proportion 0.636 0.800 Proportion 0.767 0.786

Using all data it was seen (Table |) that one
sample labelled as C. confusum was classified
as C. hederifolium and seven samples labelled
C. hederifolium were classified in C. confusum. The
misclassified C. confusum was the one with diploid
DNA content. All misclassified C. hederifolium
were tetraploid but most tetraploid samples were
correctly classified as C. hederifolium. This suggests
there is a balancing influence of leaf thickness as
well as ploidy level. The crucial result here is that
the vast majority of samples, 92%, were correctly
allocated to their expected group. This indicates
there is an underlying difference. Removing ploidy
information dropped the successful allocation to
groups to 78%, which is still quite high.

Is there a correlation between leaf
thickness and ploidy level?

If we take the ploidy level as the factor governing
leaf thickness we can conduct an analysis of variance
to explore if the thickness of the leaf is a response
to ploidy. Each of the 12 leaf measurements can be
explored in relation to ploidy.

The analysis was conducted using Minitab 19
software. For the enthusiast of statistics, comparison
of the first measurement against ploidy gave the
following results (Table 3 opposite).
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Table 3 Analysis of variance of ploidy level against average leaf thickness

Source DF Adj SS Adj MS F-Value P-Value
Flow Cytometry DNA Content 43 0.3508 0.008158 2.33 0.002
Error 52 0.1820 0.003501

Total 95 0.5328

Explanations of abbreviations used in output from the Minitab 19 software
DF = The total degrees of freedom (DF) are the amount of information in your data

Adj SS = Adjusted sums of squares are measures of variation for different components of the
model

Adj MS = Adjusted mean squares measure how much variation a term or a model explains

F-value = The F-value is the test statistic used to determine whether the term is associated with
the response.

P-value = The P-value is a probability that measures the evidence against the null hypothesis.
Lower probabilities provide stronger evidence against the null hypothesis.

A full explanation is given at https://support.minitab.com/en-us/minitab-express/I/
help-and-how-to/modeling-statistics/anova/how-to/one-way-anova/before-you-start/
overview/
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Comparisons of each of the 12 individual data sets
for leaf thickness yield a P-value of 0.001 through to
0.033, all indicating a significant or highly significant
relationship between ploidy and leaf thickness in all
combinations. A P-value is considered significant if it
is below 0.05 and highly significant if below 0.01. The
data showed a ‘normal’ distribution (Figure 4) which
is appropriate to the test we have used.

Is there a correlation between fresh leaf
thickness and dry leaf thickness?
We have been very successful in extracting patterns

Residual Plots
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from quite noisy leaf thickness data but the final test
proved an insuperable challenge. These leaves, once
dried, may have shown some variation in thickness
but the total measurements of thickness (not
shown) was so tiny that even our Vernier callipers
could not detect differences with enough precision
to answer this question.

What does this all mean for the
classification of these cyclamen?
The two species and two subspecies under
investigation proved to be identifiable most of

for Leafm1_1
Versus Fits

.I
0.1 o r
el [ l - - »
A
g 00 e zf. e e @
= - T e
-'. s % % ®
-0.1 °e o
L ]
0.4 0.5 0.6 0.7
Fitted Value
Versus Order
* .
0.1 ® T
b e ® @9 '. e ®
B o0 o® o0, ., °
:E '*h.. * L
o 0.0#- ® HN-
< e ® -:‘ ﬂ. o
® 4 on
ISk P St T B
-0.1 . -
L ]

1 10 20 30 40 50 60 70 80 90
Observation Order

Figure 4: Plots of residuals indicating patterns in data. The Normal Probability Plot indicates there are some outliers in the data. The
Residual Versus Fits plot further indicates some outlying vales. The Residual Histogram indicate most data fit well but there are some
outlying values. The Residual Versus Order plot indicates the measurements are independent which is considered good
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Cyclamen confusum in the Sirikari Gorge, Western Crete. Photo by Martyn Denney

the time using leaf thickness and C-value data.
They were also identifiable most of the time
on leaf data alone. However, they were not
identifiable all of the time and a lot of data have
been thrown at the question to get this far.
One very interesting fact emerged during the
data gathering that leaf thickness could vary
enormously depending on how well watered a
specimen was. Some measurements of a slightly
wilted specimen showed the leaf thickness varies
substantially if the plant is slightly too dry. This
raises the question of whether these species and

subspecies should be recognised. The results
are not clear cut but they are indicative of
an underlying pattern that could or should be
recognised in formal taxonomy.

Might DNA data help?
DNA was extracted from 12 samples using

the DNEasy® Plant Mini Kit protocol (Qiagen,

Germantown, Maryland, USA) and visualised using

agarose gel electrophoresis (Figure 5 overleaf).

Next, generation DNA sequencing was used to
sequence entire chloroplast genomes.
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Figure 5. Agarose Gel showing the white extracted DNA and Hyperladder lkb standards at either end well. Gel agarose content was

0.7% wlv; run at 8Vem! for | hour

The two phylogenies made from the sequenced
DNA (Figure 6 opposite) are nearly identical. The
first is the entire sequences and the second are
the identified genes excluding other DNA spacer
regions. There is a lack of sorting of C. hederifolium
subsp. hederifolium and C. hederifolium subsp.
crassifolium in this limited sample suggesting that
either these taxa diverged very recently and that
the DNA has not yet diverged enough to retrieve
a pattern of relationships or that there is ongoing
gene flow between these cyclamen. At the time of
sampling, we did not have evidence of the C-values
and it has since become clear that further samples
are needed to make this a representative study.

Can we come to a conclusion?

So far there is convincing evidence of some pattern
in the data, however it is not clear that the
boundaries of any of these three taxa are clearly
defined. This leaves unresolved the question of
whether or not this part of the C. hederifolium
complex should be treated as one, two or three
distinct entities. We are already in the process of
adding another |5 samples to the DNA dataset and
hope to be able to offer an update next year. In
the meantime, there is an excellent opportunity to
build on this data set. We are hoping the growers
of the plants we measured last year can repeat
measurements for the same plants this year and
add to the thickness data set which may further
help resolve the situation. This is an outstanding

example of the value of meticulously curated and
cared-for living plant collections and demonstrates
the importance of the Society in the study of
cyclamen.
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Figure 6. Phylogenetic trees with strongly supported branches constructed from the sequenced DNA, with an outgroup of Cyclamen
cilicium. Full species names are replaced to aid legibility eg C. hederifolium subsp. hederifolium is shown as C.hed ssp.hed. Top: phylogeny
using the whole plastome. Bottom: phylogeny using coding regions only
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Cyclamen hederifolium subsp. hederifolum on the Langada Pass in the Greek Peloponnese. Photo by Roy Skidmore
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