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ABSTRACT
White Purple broom (Chamaecytisus purpureus Scop.)

White-flowered representatives are just an aspect of the
diversity of the Slovenian flora. Their frequency varies, dif-
fering also with respect to single parts of Slovenia. Purple
broom (Chamaecytisus purpureus Scop.) is a plant of dry
grasslands in Scots pine forests, from lowlands to the mon-
tane zone. It was discovered by Wulfen in the vicinity of Sol-
kan and described by Scopoli. On the dry meadow near Lju-
bljana on the year 2013 apeared with usual coloration for
that species also an islet of totaly white plants. It seems this
occurrence could be a consequence of stress, i.e. drought,
which triggered the expression of recessive genes which are
white homozygous varieties of purple broom.

Key words: dry meadow, purple broom (Chamaecytisus
purpureus), drought, white coluor

IZVLECEK
Rdeci reli¢nik (Chamaecytisus purpureus Scop.)

Belo cvetoci predstavniki so le en vidik raznolikosti
slovenske flore. Njihova pogostost se spreminja in se razli-
kujejo glede na posamezne dele Slovenije. Rdeci reli¢nik
(Chamaecytisus purpureus Scop.) je rastlina suhih travnikov
in gozdov rdecega bora, od nizine do montanskega pasu.
Odkril ga je Wulfen v blizini Solkana, opisal pa Scopoli. Na
suhem travniku v blizini Ljubljane se je v letu 2013 pojavilo
poleg rastlin z normalno obarvanostjo Se nekaj skupin pop-
olnoma belo cvetocih rastlin. Zdi se, da je ta pojav lahko
posledica stresa, to je suse, ki je sprozila izrazanje recesivnih
genov, kot so bele homozigotne razli¢ice rdecega reli¢nika.

Kljucne besede: suhi travnik, rdeca relika (Chamaecyti-
sus purpureus), susa, belo cvetoca razlicica
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1 INTRODUCTION

Plant determination keys often indicate various flower
colours typical of a single species. With some species
the predominant flower colour characteristic of a spe-
cies is reported together with the possibility of its being
white. In Mala flora Slovenije (MARTINCIC et al. 2007)
a number of statements are made to this effect in con-
nection with different genera, but the situation in na-
ture does not seem to support them. In certain areas
white-flowered varieties occur rarely, elsewhere they
are truly rare, while in some species on which different
keys provide varying information naturally growing
white-flowered varieties are hardly ever, or never, en-
countered in nature.

Slovenia is very diverse in terms of its climate, re-
lief, geological and petrographic structures, and flora.
It is divided into four phytogeographic regions, Alpine,
Dinaric, subpannonian and submediterranean, along
with a prealpine and a predinaric transitions (M.
WRABER 1969). All of this is reflected in the outstand-
ing diversity of its flora.

White-flowered representatives are just an aspect
of the diversity of the Slovenian flora. Their frequency
varies, differing also with respect to single parts of Slo-
venia. STEARN (1997) draws a very precise distinction
between single occurrences of the colour white. He
uses albiflorus, white-flowered, to refer to the flower as
a whole, and other epithets to describe parts of the
tlower, for instance, albidus - whitish etc. The term 'al-
binos', which is often used colloquial language, is not
entirely correct as albinos are defined as organisms
lacking normal pigmentation. The expression white-
flowered refers to those representatives of the Sloveni-
an flora whose flowers are basically other than white
— their flowers exhibit colours differing from those
characteristic of single species. In nature, however,
specimens can be found whose flowers are white or
whitish, meaning that we have to do with exceptions.
As explained already by WHELDALE (1916), in such in-
stances the impaired ability to produce anthocyans
results in abinism. Similarly, the current studies find
that white-flowered varieties result from the lack or
absence of various plant pigments (GooDWIN 1988).

While this phenomenon is quite usual with some
genera and species, it is extremely rare with others, al-
though determination keys may claim differently,
namely, that it is of relatively frequent occurrence. Let
me give two examples. Some white specimens of
snake's head fritillary (Fritillaria meleagris L.) are nor-
mally found every year. Contrary to this, Mala flora
Slovenije (T. WRABER 2007) describes it as »rarely
white«. They do not appear with equal frequency in all
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habitats. In some of them they are found more often, in
others never. The same information, i.e. that white
specimens are rare, is given also for other species, for
instance, meadow clary (Salvia pratensis L.) (JoGaAN
2007). Unlike aforementioned snake's head fritillary a
white-flowered meadov clary can hardly ever be found
at all. In the course of my long research of our mead-
ows and mountain meadows in different parts of Slo-
venia which I regularly visit during their blooming
season I have so far found the white specimens of
meadow clary only in a single area of Lower Carniola.
Every naturally growing species can develop a white-
flowered variety but what remains to be seen is the fre-
quency with which it occurs (KuMMERT 1986, 2011a, b,
VASILEVSKA et al. 2009, PIERCE 2011, BERNINI et al.
2013). The chances of finding a white specimen de-
crease in terms of rarity or extreme rarity.

The situation in horticulture is basically different
from nature where white representatives both appear
and disappear spontaneously. The representatives ob-
served in nature often provide the ground for further
selection resulting in the improvement of the existing
properties. Irrespective of all the aforesaid facts, it is
safe to say that with some species the occurrence of
white varieties is definitely a real rarity. In modern
horticulture white representatives often seem to be-
come part of fashion trends but it is also true that they
have been described throughout the history of botanic
activity.

In the floras relating to the territory of present-day
Slovenia the descriptions of single species include the
form alba or else the white colour of the flower is stated
as an exception (Scopror1 1772, Host 1827, HLADNIK
1826, WuLFEN 1858, PachHer 1881, 1884, 1887,
SCHIFNER 1890, PospicHAL 1897, 1898, HavEk 1908-
1956). As a point of interest, most deviations from the
usual colours and most varieties are, similarly as in
more recent horticultural works, stated in Host's Flora
Austriaca (1827).

Our contemporary botanic works include but a
modest number of references to special features and
flower colours differing from the usual ones. Different
colour varieties and special features were reported
mostly by RavNik (1972 a, b, ¢, 1975, 1986), STRGAR
(1980), and Acceto (1996), KLENOVSEK et al. (2003),
Bavcon (2014). The question to be answered is always
the same, namely, how to define such special features.
From the present point of view, describing a form as
special seems questionable, for only when we embark
upon a close study of a certain species and plant it in
large numbers in one spot of the garden we become ac-
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quainted with at least a part of its Gaussian curve.
Though we may never know all of it, we shall get a bet-
ter approximation. At this point every species proves to
possess a substatially greater potential — higher diver-
sity levels within the species (Bavcon 2008, 2009, 2010
a,b, 2011, 2012) than can be imagined. This is why, taxo-

nomically speaking, single deviations are most proba-
bly not justified. The question is more likely about dif-
ferent types or potential new varieties that may prove
interesting to horticulturalists, but from a taxonomic
point of view this is still just one species with a very
wide colour range if examined against a colour chart.

2 MATERIAL AND METHODOLOGY

I have been collecting and observing the material over
the last 15 years. The plants differing from the usual
description of single species and those, respectively,
standing out from single species in local populations
were collected in different parts of Slovenia and
brought to the Botanic Garden where they are grown
in culture.

Due to a short blooming season of single species it
often takes quite a number of years to gain insight into
their diversity. Only then can one start gathering spec-
imens diverging from the usual ones. However, the
year in which a plant is transferred to the garden con-
ditions usually coincides with the peak of its blooming
season, meaning that such a year is already lost in
terms of observing the plant and comparing it with
others. Its outward appearance in garden conditions
will be seen again only the following year. In some
very rare cases observation and comparison are possi-
ble already in the collection year, actually only when I
collect still barely flowering specimens. From the point
of view of special feature selection this may sometimes
prove ineffectual since only a fully developed flower
reveals all of its characteristics. Further problems to be
solved concern different years and growing of all these
specialities in culture where each requires proper con-
ditions for optimal growth. The growth of these plants
in flower beds or surrogate garden habitats is mostly
unproblematic. However, close monitoring of plants
involves the introduction of the flower pot experiment
where each pot is provided with a number so that in
the subsequent years the outward appearance of the
plant is duly followed up. This requires a much greater
amount of work because each individual pot needs to
be tended to, which is all but easy considering the fact
that the Botanic Garden is seriously understaffed. As a
result, single plants took several years to develop their
growth habit, since a plant allows comparison only in
its optimal phase. A larger number of representatives
of single species have over recent years been added to
the Botanic Garden.

Before actually starting to collect plants, I first
took a walk around, carefully examining the surfaces

where local populations were really dense. I immedi-
ately collected the most deviating specimens and made
a selection of others only after surveying most of single
local populations. Each specimen was first photo-
graphed in its growing site, then dug out and photo-
graphed once again to bring into view its special fea-
tures with more contrast. I put all specimens from the
same habitat in one bag, adding some soil and water, if
necessary, and took them to the Botanic Garden. Each
single plant was described and planted into a mixture
of compost and leaf mold, using pots of 10x10 cm, ini-
tially clay ones. Each pot was provided with a data
label. I then arranged the pots over a flower bed. At
first I still sank them into the flower bed, which is bet-
ter for the plants because in such a way they have a
more balanced moisture supply, but unfortunately this
meant too much work over the year as they were rap-
idly overgrown with weeds. Thus, in the subsequent
years I simplified the maintenance, monitoring and
photographing by introducing rectangular plastic pots
of 10x10 to 14x14 cm (depending on the size of plants)
which I simply placed on a foil which prevented weed
growth. Thus, the only weeds that need to be removed
are those on the surface of pots. I watered the plants to
keep them green as long as possible. I harvested the
seeds from all the seeding plants and later sowed them.
The pots were watered only in the very dry periods of
the year and shaded to avoid desiccation. At the end of
the following winter when the plants burst into bloom
once again, I examined each pot, recorded its special
features and compared them with the original record.
I also took yearly photos of all interesting specimens so
as to ensure a less subjective comparison between sin-
gle years. I checked the stability of special features at
intervals of several years.

Chamaecytisus purpureus Scop. - Purple broom
Purple broom (Chamaecytisus purpureus Scop.) is a
plant of dry grasslands in Scots pine forests, from low-

lands to the montane zone. In Europe it is spread in the
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South and South East Alps in north Albania, Slovenia
and Croatia ( TUTIN 1969). Purple broom is in Slove-
nia common on dry places in all phytogeographical
regions (MARTINCIC et all. 2007). It was discovered
by Wulfen in the vicinity of Solkan and described by
Scopoli. T. WRABER (1990) draws attention to the pre-
cision with which WULFEN (1778) describes the habi-
tat. »While teaching mathematics in Gorizia in 1761, I
set off, towards the end of April, to Solkan lying on the
margins of Sveta gora Mt. where I intended to search
for plants. Among numerous both beautiful and rare
plants I found this broom on Gora itself and on the
bank of the Soca river, and named it purpureus, purple,
by the colour of its flowers which I first beheld on the
rocks on the left bank of the river near the tobacco mill
by the side of a shallow ford, and then again around
mid-May, about half-an-hour above Solkan, on the
same bank of the Soca by a very clear-water brooklet
that people call Mrzlek (»Merzliak«). In the subsequent
years of 1762 and 1763, when I worked as a philosophy
lecturer in Ljubljana, Carniola, my eyes caught sight of
the plant yet again: on the 7th of May at the top of
Smarna gora Mt, on the rocks right along the left side
of the road, and on the 18th of May in a grove ahead of
the Sava river, by the side of the road leading to Dol,
and finally, on the 29th of May at Panovice, on the es-
tate of Baron Wolkenberg, namely in the meadows
along the Sava which, if I understood correctly, are
called Sirjava (»Scheriau«), and here they were in great
abundance as well. I then sent the plant to my great
friend Scopoli, a physician in Idrija, who included it in
the second edition of his Flora Carniolica and added a
drawing of it. But as I was not entirely happy with the
picture, I a while ago wrote a letter to the most excel-
lent Hacquet, a Ljubljana professor of surgery, ex-
plained to him where and when the plant blooms, and
asked him to be good enough to send me a freshly up-
rooted plant by courier. After this kind man obliged
me, I at once took care of its drawing (...). On the 22nd
of June I brought some hairy pods from Smarna gora
Mt. This phenomenon could be associated with a chill-
ier climate at higher lying positions, because I had oth-

erwise been finding pods, also as yet unripe, that were
nude and smooth.« Translation from Latin by T.
Wraber 1990.

Although Wulfen's description makes no reference
to the white variety, he concludes the text by pointing
out the diversity exhibited by the pod hairs. It was
much later that in his phytocoenological records on
mountain meadows and pastures on shallow and lean
grounds in Slovenia TomaZi¢ (1941) refers to purple
broom as »a pioneer species of pinewood areas trying
to colonize the disrupted turf of grasses, mosses and
herbs«. He cites it for the association Pineto-Geniste-
tum januensis. In 1940 he reports the following: »Pur-
ple broom (C. purpureus) grows in greatest abundance
and steadily in normally developed individua of the
association. Here it thrives at its best. It is very frequent
also in some other meadow phytocoenoses where pines
are planted sparsely over the grounds or not present at
all, for instance, in the shallow, lean and dry meadows
spreading over gravel in the Posavje region in the vi-
cinity of pine groves where purple broom makes part
of the Carex humilis- Centaurea rhenana association.
Furthermore, TomAZIC (1940) states that purple broom
can be either a pioneer species of a nascent forest or it
indicates that these dry meadows came into existence
following the degradation of pinewood associations.

Tomazi¢ (1940, 1941) invested a great deal of work
in compiling records on the dry flatlands along the
Sava river. He mentions dry meadows at Roje (out-
skirts of Ljubljana) where the University Botanic Gar-
den has been hiring a dry 2 ha meadow ever since
2000. The grasslands in question most probably origi-
nate from former pinewood phytocoenoses (TomaZIC
1940), which seems to be evidenced by the remnants of
these phytocoenoses on both banks of the Sava river
and here and there also from the islands in the middle
of the grasslands. TomaziC (1940) reports purple
broom also for various subassociations. He states that
when growing in the Pineto- Genistetum januensis as-
sociation, it may to a moderate extent bloom through-
out the vegetation season, which is made possible for it
by its slightly shaded environment.

3 DISCUSSION

Purple broom was recorded as one of the species of the
abovementioned meadow already in 2000 (Bavcon &
MARINCEK 2004), but its occurrence there varies from
one year to another. In some years it blooms profusely,
in others less conspicuously, with solitary plants loose-
ly appearing here and there over the meadow. Purple
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broom dislikes regular annual mowing because it af-
fects its bloom. Therefore it prefers more open and suf-
ficiently light forest areas. As a result of several con-
secutive years of drought which weakened the growth
of grasses, purple broom showed more vigorous
growth. In wet years the meadows acquires a greener
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appearance, especially if it was mown late in the previ-
ous year. In mid-June of such years grasses dominate
over herbs and in mid-spring of such years purple
broom can barely be noticed at all. In dry years, par-
ticularly in dry springs, purple broom is more conspic-
uous because it is not outgrown by grasses. Due to the
severe droughts over the last decade the meadow was
periodically left without mowing, which suited purple
brown very well and encouraged the growth of its
clumps. This was particularly obvious in 2013. The
meadow was mown in 2011, but not also 2012 when its
vegetation was critically dehydrated due to a severe
and prolonged drought. In the very wet spring (Arso
2013) the growth and bloom of purple broom were
markedly vigorous. Due to the previous year's drought
and a long winter (Arso 2013) the vegetation was, in
spite of dryness, in parts poorer than in the usual wet
years. Dry meadows always fall behind with vegeta-
tion, especially if they were left unmown during the
previous year. Purple bloom benefits from it because it
it is earlier than grasses. Very late mowing during the
last years and swinging the scythe at an increased
height allowed purple broom to develop, over the last
three years, a particularly lush growth habit which be-
came clearly noticeable in 2013. Although a whitish
variety of purple broom had been found several years
before (2005), in 2013 the meadow seemed to be domi-
nated by pink varieties but no white variety was in
sight. Another characteristic feature came to light,
which was less conspicuous in the preceding years
when purple broom's growth habit was more moder-
ate. Single purple broom patches exhibited uniform
coloration ranging from dark to light pink. Each islet
represented its own special colour. No colour transi-
tions occurred within a single islet. In the shallow
areas where grasses are sparser and gravel is closer to
the surface purple broom spread over relatively large
islets, each of them in a different colour, as reported
already by TomaZ1C (1941). All of this suggested vege-
tative spreading of single islets covering larger surfaces
with every passing year. However, another, more prob-
able explanation should be considered, namely, that
the question is of single colour-related homozygous
varieties that propagate by seeds. Furthermore, it is
possible that single colour varieties are genetically
completely stable and that they propagate by seeds.
This possibility is usually less probable since the prop-
agation of plants by seeds brings out the complete col-

our diversity characteristic of a species. In the dry
meadow at Roje the complete colour diversity as char-
acteristic of the species manifested itself always per
single islets some of which even touched upon each
other but were not involved in blending their colours.
After examining more than a half of the meadow, some
of the islets were found to include a more whitish vari-
ety which too showed uniformness of colour. In the
middle of the meadow I found also an islet of a per-
fectly white variety such as had not been recorded in
this meadow as yet. It is of course possible that the
white variety should have bloomed in nuances slightly
differing from the others and had previously been
overlooked. Due to the very cold spring of 2013 the
simultanous bloom occurrence may have made the di-
versity more conspicuous. It seems even more probable
that in the last dry years varieties appeared that devi-
ate from the normal coloration. This occurrence could
be a consequence of stress, i.e. drought, which trig-
gered the expression of recessive genes which are white
homozygous varieties of purple broom.

The plants appeared in a larger number and they
all occupied a single islet, they were not scattered amid
different islets and varyingly coloured specimens. It is
of course possible that closely growing shrubs spread
as a result of vegetative growth, however, as we have to
do with a larger number of specimens, I believe that in
this case white-variety-related homozygous specimens
propagate by seeds. The meadow, closely monitored
since 1998 (BAvcoN & MARINCEK 2004) and hired in
2000, thus exhibited the full genetic diversity and po-
tential of purple broom in this local population. The
question is of a typical dry 2 ha meadow in which the
growth of purple broom is very robust. Purple broom
appears also in the nearby forest surfaces described al-
ready by Tomazi¢ (1940). Despite the fact that purple
broom often appears in dry places, its white variety is
rare. Such an islet apering population is typical for the
pioner vegetation on the burnt areas (personal obser-
vation). Their be coused the same becouse of a year
missing mowing. This goes to the states as ToMAZIC
(1940) write that purple broom can be either a pioneer
species of a nascent forest or an indicator that these
dry meadows came into existence following the degra-
dation of pinewood associations. Although various au-
thors often submit photos of the white variety, its pres-
ence in Slovenia is rare, or better said, really just excep-
tional.
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4 POVZETEK

Travnike v Rojah je v svojih delih opisoval ze Tomaz1¢
(1940, 1941) kjer Se posebej omenja pojavljanje rdece
relike (Sembrovca) Chamaecytisus purpureus. Botanic-
ni vrt ima ze od leta 2000 najet suhi travnik v Rojah,
kjer varuje rastlinske vrste in situ. Na travniku smo ze
v zacetnih popisih nasli omenjeno vrsto (Bavcon &
MARINCEK 2004), katere cvetenje pa se je iz leta v leto
spreminjalo. V prvih letih opazovanj ni bila zelo pogo-
sta vrsta. V letu 2005 smo prvic¢ opazili belkasto razli-
Cico te vrste. Vendar tedaj le en osameljen primerek. V
letu 2013 pa je omenjena vrsta mnozi¢no zacvetela. Po
vecletnih ko$njah travnik v letu 2012 zaradi izredno
susnega leta nismo pokosili. SuSe v prejsnjih letih so
rast trav in drugih zelnatih rastlin omejile. Rdeca reli-
ka pa je prav v teh toplih letih izredno napredovala, kar
se je izrazilo v letu 2013, ko je bilo opaziti mnozi¢no
cvetenje omenjen vrste. Vse barvne razlic¢ice od te-
mnejSe do svetlo roznate so se pojavljale v skupinah.
Vsaka je bila svoje barve. Vse to kaze na to, da so se
posamezne skupine razrascale vegetativno, saj obicaj-
no iz semen dobimo vecjo raznolikost. Med njimi se je

pojavilo nekaj belkasto cvetocih skupin, ki so bile med
obicajno obarvanimi roznatimi razli¢icami. Poleg teh
pa so se v nekaj manjsih skupinah pojavile $e povsem
belo cvetoce razli¢ice omejene vrste. Glede na to da v
prejsnjih letih ni bilo opaziti belih razli¢ic predvideva-
mo, da je to lahko posledica stresa - suse, ki je povzro-
¢ila ekspresijo recesivnih genov, ki se je potem odrazila
v belo cvetocih razli¢icah. Te so se nato mnozile vege-
tativno, kar kaze razrast v manjse skupine. Mozno je,
da cvetenje v prejsnjih letih ni bilo tako izrazito, ali pa
smo ga zaradi razli¢cnih vremenskih razmer spomladi
zamudili. Dejstvo je, da je bilo to leto najbolj cvetoce,
saj ze v naslednjih letih po tem kljub stalnemu opazo-
vanju v obdobju cvetenja te vrste ni Se prislo do tako
mnozic¢nega cvetenja, kar pa je v naravi pogosto, saj
posamezne vrste obilno cvetijo le na nekaj let. Pojavlja-
nje bele razlicice je v Sloveniji redko. V naslednjih dveh
letih smo jo nasli §e na nekaj mestih a to je Se vedno
redkost v primerjavi z nekaterimi drugimi belimi raz-
licicami posameznih drugih vrst.
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