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Dr. Lajos HAJDU

THE FLORA OF HUNGARIAN CAVES
SU M M ARY
The vegetation o f caves can be subdivided into three major ecological groups: plants living in the entrances o f
caves, plants around lamps and plants in the darkness. The harsh cave habitats are populated primarily by the
representatives o f Cryptogamae o f extremely low ecological requirement. No specifically cave-dwelling troglobiont plant is known to occur. The plant community o f a cave is o f characteristically low diversity. People
must seek to maintain this state. Apart from being an interesting scientific problem, studies o f cave florae are
very important from the practical viewpoint, as they provide the scientific background and a permanent control
o f protection against the proliferation o f plants. At present, it would be too late and such a waste o f time,
to embark upon new and new experiments. Therefore all possible means must urgently be involved in the struggle
against an invasion by plants, as Hungary's most beautiful caves, first o f all the Baradla, are theratened to
being exposed to damages beyond recovery. The most natural means o f protection would be to reduce, in a
most radical way, the duration and intensity o f lighting.

The vegetation of the caves under consideration
can be subdivided into three major ecological groups:
flora of cave entrances (entrance flora), flora around
lamps (lamp flora) and flora in the darkness (dark
ness flora).
Over the present-day area of Hungary there are
very few caves with broad entrances receiving plenty
of light and, at the same time, containing sufficient
moisture for the growth of a considerable commu
nity of plants. The vegetation of cave entrances in
Hungary was studied mainly in vertical karstic
shafts. The relevant bryological data may be found
in a book by Boros (1968) and the higher plants
were also reviewed in 1971 (Boros). The material
sampled has been deposited in the herbarium of
the botanical collection of the Museum of Natural
Sciences. Budapest.
Lamp flora was absent from Hungarian caves
for a long time because the lamps used were of
very low candle-power and were on for a rather
short time. This was because of the small number of
visitors and the short duration of their respective
visits. Electric light is installed in the following
caves:
Aggtelek: Baradla Cave, Beke Cave, Vass Imre
Cave
Lillaftired: Istvan and Mesztufa Caves
Miskolctapolca: Cave bath, Hospital Cave
Budapest . Castle Cave (electric lighting temporarily
out of service)
Pal-volgyi and Batori Caves (the second is low
power)

Balaton/tired: Loczy Cave
Abaliget: Abaliget Cave
Tapolca: Tavas Cave

Electric lighting will soon be installed in the Szemlohegy Cave of Budapest.
It was in the early sixties that a considerable
quantity of lamp flora appeared in the two caves of
Lillafiired and in the Abaliget Cave (Verseghv,
1964; Voross, 1969, 1971). In the early seventies an
algal growth began to develop around lamps in
the Baradla and Pal-volgy Caves. The nature of
the phenomenon is well-known and unless some
efficient preventative measures are instituted an
explosive growth of algae and mosses is expected
in both places.
As far as darkness flora is concerned, it is un
derstood as a term embracing all plants that can
be grown in sterile-handled samples from caves,
when the samples are exposed to light. As a con
sequence of the absence cf lamp flora in the late
fifties, algologists concentrated their efforts on
investigating the darkness flora. For a review of
their results the reader is referred to Hajdu (1971).
Experiments proved that hosts of algal species are
able to proliferate in total darkness by conducting
a heterotrophic way of life and they can ,,scrape
along” even “on the boundary of life and death” ,
i.e. under very unfavourable conditions and even
in the absence of organic substances. The practical
importance, if any, of such darkness flora studies
may be in providing information on the vegetation
that can be expected to appear in places which
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Plants common in cave entrances and in lamp-flora: / 3 algae, 4 9 mosses. /. Gloeocapsa niontana; 2.
Gloeocystis rupestris; 3. Pleurococcus vulgaris; 4.Amblysteginm jangermannioides ( — A. Sprucei) ; 5. Rhynchostegiella algiriana; 6. Timmia bavarica; 7. Seligeria pusilla; 8. Arbuscnla alopecura; 9. Orthothecium intricatum.

have been exposed to electric light. The darkness
flora of the Baradla Cave, for instance, is wellknown, yet there is little similarity with the lamp
flora now developing. Thus the predictive power of
darkness flora studies does not seem to be signi
ficant.
Cave vegetation shows a rather homogeneous
distribution in terms of botanical systematics, a
fact easily understood by considering the special
circumstances involved. Higher, flowering plants
( Spermatophyta) , if any, are found only rarely in
caves, and even if present, they are restricted to
etiolated seedlings. Some fern species, however,
are already common inhabitants of entrance and
lamp flora communities enjoying the lasting pre
sence of favourable environmental conditions.
Mosses ( Bryophyta) form the bulk of the plant
biomass in the caves under consideration. Mosses,
when growing in caves, produce sporogonia only in
quite exceptional cases. However very often even
the moss-plant itself does not develop, the cave wall
being covered by a network of rhyzoids and protonemal filaments. Pioneers in cave biocoenoses
are, as in other harsh environments, the eukryotic
and prokaryotic algae. Mainly green algae (Chlorophyta) , diatoms (Chrysophyta, Bacillariophyceae)
and blue-green algae ( Myxophyta or Cyanophyta)
can be observed. The primary restricting factor
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here is light, but, in some cases, water may also
greatly restrict plant growth.
Progressing from the harsh habitat towards the
more favourable one, one can observe the following
zoning: blue algae—green algae and diatoms -mos
ses—ferns. Wherever new habitats are brought
about in a cave, roughly the same succession will
be found. The ecological advantage of the algae is
in the R-strategy, i.e. their fast reproduction allows
them, at short notice, to outpace their rivals. In the
long run, however, the plants of larger body will
outgrow them so that mosses will finally suppress
the algae. Occasionally, lichens (Lichenophyta)
may also occur in caves. Beside the blue-green
algae already mentioned, there are bacteria (Schizophyta or Bacteriophyta) which belong to the group
of simple, procaryotic organisms. The bacterial flora
of caves has so far been poorly studied, the species
living there being heterotrophic organisms, decom
posers of detritus of surface origin. No mention has
yet been made of the other heterotrophic group of
living organisms: the fungi (Mycophyta) which
are rarely capable of reaching the stage of forming
fruit bodies.
Botanical research in caves seldom produces sur
prises, as those plants found in a cave habitat may
also be found in rock fissures, shady depressions,
etc. The majority of the algae are ubiquitous, though

there exist species of special ecological requirement,
but these may occur in similar biotopes in any
part of the world, since they are rapidly spread b>
the winds. There is no question of a special isolation
of algal biotope, hence the absence of troglobiontic
algae. Algal species first described from caves, as
a rule, are some lime later identified in surface
biotope as well. Although, as already mentioned,
no surprising curiosity can be reckoned with, it is
nonetheless important to investigate the flora of
caves, because any forecast as to potential changes
to be expected in caves is impossible, unless the
existing flora is well-known. The invasion of plants
into caves is similar to the eutrophism of surface
waters, but here the primary limiting factor has
been light rather than the special kind of nutrient
involved.
Tlie practical importance of research concerning
cave-dwelling plants is in the protection of caves.
The plant community of cave entrances and vertical
karstic shafts is a constituent of the natural envi
ronment; however, this does not apply to lamp
flora. The plants finding their habitat around lamps
are alien to the cave and with their massive prolifera
tion, they may spoil the cave during a single human
lifespan. It is mainly those caves with unique for
mations such as the Baradla and Szemld-hegy
Caves that we should be anxious about. It is always
the rarest stalactites or stalagmites that are illumi
nated for visitors, and therefore it is these that are
most exposed to the danger of being spoiled by
the plants sprouting around them.
There are opinions approving of the existence of
these lamp flora communities (which may well be
supported from financial considerations), saying
that a lamp flora makes the assemblage of detritophagous faunae more diversified. Furthermore, it
is argued that these plants offer a picture of scenic
beauty to visitors, etc. The purpose of environmen
tal control should always be to preserve nature in
its original state undisturbed by man’s intervention,
or to restore this original state, if already disturbed.
Consequently, it must not be allowed to increase
the nutrient resources for an animal biocoenosis
feeding on a cave-offered diet, because this would
necessarily lead to a change in the structure of the
biocoenosium. An essential feature of cave-dwelling
communities is low diversity, i.e. few- species with
disproportionately distributed individuals, which
may be ascribed to an extremely harsh biotope, poor
in energy. Human intervention will provide possibi
lities for new species to find a habitat to live in
on all trophic levels; a factor enhancing diversity.
As opposed to the usual efforts of environmental
control, in the caves the existing rough living con
ditions with low diversity of living organisms, have
to be preserved as this is the natural pattern of this
type of env ironment.
Opening caves to tourists is intended to show the
general public these beautiful creations of nature.
Lamp flora, however, are nothing else than arti
ficial products which might be reproduced in any

cellar and which have nothing of particular worth.
I hey provide, however, a really instructive example
of a particular feature inherent in the flora: its being
able to expand, to take possesion of a new habitat
as soon as the conditions for living become more
favourable. In this connection, some interesting
changes e.g. etiolation, periodical growth, abnormal
tissue, etc., have been seen to occur. These, however,
can by no means be so interesting that irreplaceable
speleological features might be exposed to the dan
ger or being lost for ever on account of them. What
tourists visiting a cave would like to see are un
doubtedly stalactites or stalagmites rather than
plants growing around lamps.
The most natural means of protection would be to
reduce electric light in the caves (Hajdu, 1975;
Hazslinszky, 1973, 1975). To achieve this, the follow
ing two basic principles should be respected:
1. a precious stalactite or stalagmite must not be
exposed to continuous electric light, the switches
should be replaced by pressure-operated buttons;
2. lamps of the background lighting system should
be mounted in places devoid of any scenic value,
e.g. concrete footpaths, areas with no formations,
etc.
Any other means of protection would be much
more expensive and have unwanted secondary
effects. The efficiency of protective measures, in
the last analysis, will be reflected by the qualitative
and quantitative compositions of the flora itself.
English translation revised by R .A . Haiti well.
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“ Minerva's helmet” (right) in the main passage o f BaradlaCave (by P. Borzsdk and A. Prdgai)
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