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Abstract

Studies on geographical properties - especially from  the point o f view  o f phytogcography -  arc summarized by the author 
w ith a b rie f historical review o f botanical investigations o f Kcszthcly hills.
Keszlhely hills w ith their highest point o f 447  m above the sea level -  arc the western constituents o f the Hungarian 
mountain range o f medium height level. From the point o f view o f florislica l geography they belong to the Malalonicum 
I'lorisiical district (on the northern shore o f H ala lon)of Hakonyicum florislica l region in the l ’annonian flora. The te rrito ry  o f 
Keszlhely hills is dissected into two parts: the Northern basalt- and the Southern dolomite region by the l'annonian 
sediments o f V indom ya-Zsid-basin  (Fig. I.).
The dolom ite vegetation o f Keszlhely hills can be regarded as one o f the areas o f the richest floris lica l composition in 
I lungary because o f several phyiogeographieal properties as follows, l ’annonian endemisms. Furopean. Furasian elements 
take part up to 50 % o f the flora. Serious evolutionary effect has been taken on the establishment o f endemic species and 
plant communities by the lilologieal and gcomorphological features o f dolomite raw malerial(e.g. Scscli leucospernutm, 
karslic dolomite grass and shrub vegetation ¡‘estuca pallcns-ScscIi leucospermum swards. Eraxinus ornus-Oucrctts 
puhesccns-Cntinus coggygria shrubs). 'H ie Northern slopes o f cold m icroclimate play a role as shelters fo r glacial relict 
veget alion(e.g. P rim ula auricu la suhsp. hungarica, Eestuca pn llcns-lirom uspannon icus swan Is. ( 'alamagrostis caria, ( ’arex 
alhti, I'raxinus- Eagus mixed forests). The grass and shrub communities o f hillsides o f Southern exposition contain several 
thermophylous species o f Illy ric . Submedilerrauean and Suballantic rcgions(c.g. Ilippocrep is  carnosa. Daphne laureola, 
Juriaca m o llis - beside the species o f the l ’annonian sand region - Ettmana procumhens, Onosma visianii. Iris arenaria...) A 
number o f species demonstrates the historical-phytogcographical importance o f A rch im a lricum (lhe medium height 
mountains) on the florislica l m igration and on the development o f vegetation in and al ter the (Facials from  the Carpathians 
to the Hungarian lMnin(e.g. Daphne enconan suhsp. cncoru/n, D ianthus hunnitzeri, IX  plum arius, Stipa-spccies). Some 
Siibmedilerranean-Suballantic species reach the N orthern -N orth - Fasten» border o f their area m grass and forest 
communities o f the region studied(e.g. Iluscus nculcatus, R. hypoglossum, Asphodelus a/hus, 'Panins communis, Cyclamen 
curapacus, Opluys J itc i/lm n). Several species o f Horca!. A lpine and Carpathian origin increase the richness of 
vcge(nlion(e.g. Sphagnum species, Drosera sped es tC, Androm eda p o lifo lia + , C im icifuga curopaea, Cardaminopsis 
paraca, l .cam odan incanus and M vurclla julacca, Scapania ca ldcó la  hiyophytcs). 'Flic forest communities o f Keszlhely 
hills are enumerated on the basis o f climatic zonality:
- communities o f c lim atic zonality are (Juercttscaris-, Q. paraca-. Queráis- Carpmus forests,
- exlrazonal communities are /■Wgw.v-foresls.
- intrazonal communities are I 'ravinus ornus-Qucrcuspuhcsccns-Cotinuscog^’g tia  shrub-forests,
- azonal(non-zonal) communities are A In us glutinosa groves w ith Pet asiles hyhridus or w ith Dtyoptcris cristaia, Salix 
cinérea hushes w ith Sphagnum species and Ihclyptcrispahtstris.
A number o f cxogenclic vegetation units developed by human activ ity can be distinguished in this area(e.g. pastures heavily 
grazed earlier but degradated today. Pintts nigra, La rix  decidua, Q ueráis borealis plantations. Robin ia pseudo-acacia 
forests).

Introduction

When regarded from a phyiogeographieal point o f view, the Kcszihelyi-hcgyseg (Keszlhely hills) ihc 
wesiernmosi member o f ihe Dimanluli-ktv/.ephcgyscg (the Transdanubian hill range) together with the 
hasall hills and Ihe Balalon-lclvidek (Balaam highlands) constitutes Ihc Balalonicum flora district o f the 
llorislic region o f ihe Bakonyicum in Ihe l ’annonicum ( l ’annonian flora sector). It ’s Ihe outcrmosl stretch 
o f ihe l’annonian llorislic regions where the effect o f other llorislic areas can also be felt.(Fig. 3.,Fig. 2:3c) 
The range o f medium height hills (mountains) was a significant factor in the development o f flora and 
vegclalion o f Ihc neighbouring hills and plains. "The llakony hills (their southern slopes, the Balaton coast).

l’ annon Agrartmiversifu, Fakultät CJcorgikon 
Lehrstuhl für Botanik 
11-8360 Keszlhely Dcñk u. 16.

76



the broken range, o f the Varies, the Pilis, the Nagyszdl, the Cserhdt, the Mdtra, the. liiikk and the Ilegya/ja hills 
can be considered as a chain if regarded from botanical point o f view" - wrote BORBAS (1900). As 
opposed to the oilier floristic territories o f Europe, this range together with the surrounding plains have 
individual, specific phytogcographical features.
This range o f hills being almost continuous is on one hand the preserver o f the ancient saxalile vegetation 
o f the Carpathians and the Balkans, bridge o f the flora migrations o f the northern and southern chain of 
mountains. On the other hand, this is where the flora o f the plains situated on either side comes from. This 
"Ancient-Matra" theory o f BORBAS, who after KER N ER ’s "Pontian story" (1863 referred by 
RAPATCS1918) more properly considers that the phenomena o f karst and steppe formation, which are 
from a certain aspect parallel with each other, are important not only because o f the identical species but 
because o f the 2 phenomena’s different species substituting one another.
The theory is proved by several common, in most cases endemic species as included in the list o f the 
endemisms o f the Balaton district, the 6sbakony (Ancient Bakony) by BORBAS 1900. From the "aged 
natives o f the Bakony" he considers the Seseli lencospcrnmm the most remarkable, calling it "a really 
enigmatic phenomenon of phytogeography".
The most important flora dividing is established by the Danube’s breakthrough at Viscgrad, which divides 
the Osmatra (Ancient-Matra) into two remarkably different groups o f flora regions. North-east o f this 
"Middle-Danube flora divider" (Z O L Y O M I1942) there are mainly areas o f Transsylvanian, East-Balkanic, 
more continental species; south-west o f it there tire mainly Mediterranean, Illyric and several other species 
of southern origin reaching the north boundary o f their area here.
Under the specific environmental influence o f the dolomite rock bed (physical erosion, restricted soil 
erosion, sleep slopes, ridges, microclimatic variability) the dolomite phenomenon is represented in endemic 
and relic species, development of varied plant communities of relic plants which remain inside or hardly 
extend over the boundaries o f the middle-height mountain territory. The boreal, pre- or interglacial relic 
species often join the community of relict closed dolomite grass and mixed karst forest. ZO LY O M I 
(1942) found significant differences o f saxalile plant communities o f the 6smalra (Archimalricum) on 
limestone and dolomite.
'Ihe present investigation gives an outlook on the phytogcographical relationships o f the flora of 
Kes/lhely hills, on the basis o f geological and climalical conditions and as a consequence o f the 
peculiarities o f its vegetation.

(hia/pin- d'u i arise11 a t
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Physical en vironm ent

The Kes/ihely hills and the Bakony are connected by Triassic formations. The hills got their name from 
their central settlement the town situated at the southern feet, Kcszlhcly. The configuration o f the terrain 
is the result o f polygcneiic development (MAROSI-.UJITÂSZ-SZILÂRD 1984) (F ig.l.). I t ’s main row 
material is the upper Triassic dolomite with marl and blanked limestone laying on eroded Permo-Carbon, 
middle- and lower Triassic layers (P Â L I1'Y 1981). According to LÔ C ZY (1913) and B U LLA  (1928) it ’s 
morphogenesis originates in Jurassic-Cretaceous fractures. The basalt-tufa and lava top layer of the 
'lalika-Kovacsi hills, so rich in geological formations, was developed by Pliocene volcanic activity and by 
the deflation o f the Pannonian deposits. At places carbonate bound Pannon sandstone is also 
characteristic.
The soil formation on the dolomite bedrock starts from a moving skeletal soil, then black and brown 
rendzina gets formed. The soil formation on basalt mesa proceeds towards the dark forest soils. The peat 
of the Vindornya and Zsid basins is drained and exploited to day, there are boggy meadow soil and 
destroyed peal bog.
The annual precipitation o f the Kes/lhely hills is rather steady, the average being 715 mm, 20-25 % of 
which falls in spring, cca 30-30-15 % falls in summer, autumn and winter, respectively (Fig. 5.). A ll this has 
resulted in the formation o f the most beautiful and sometimes in spite o f the unfavourable soil conditions, 
the biggest continuous forests o f Balaton region. In the hills the climatic differences are caused by the 
relief of the ground. There is a sharp difference observed between the hot, dry southern slopes and the 
cooler northern sides. There arc some really cold microclimatic corners as shelters for glacial relics 
Primula auricula, Calamagrostis varia, Carex alba, the closed dolomite slope association of grey fescue 
(FESTUCO PALLENTI-BROMETUM PANNON ICI), the mixed karst forest o f FAGO-ORNETUM. 
According to C IIO LN O K Y  (1900) the hills belong to the Balaton reservoir. Owing to their N-S 
inclination some o f their waters run directly into the Balaton, other get there in a stream and temporary
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;'R- I . The geographical units o f Kes/.thely hills
1 .1 till l oots and lake shore ("M alalon-K ivicra")
2. Dolom ite platen
3. Basalt hills
_ ._ ._ the  direction o f I he cross-section represented in Fig. 4. 
• Kes/.lhely

a. Zala hill country
b. Balaton
c . Tapolca basin 
(I. W csl-Bakony
c.The calhinent area o f M arcal river

I. Fannonicum, I . Hupannonicum.2. M alricum , 3. Bakonyicnm ,4. Fracillyricum  5. l ’racnoricum
II. Carpathicum
III. Noricum
IV. Illy ricum
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I'ijV 3. The distribution o f the ¡ircal-geographic elements in Hungary by PCX'S I 9X I (The length and density o f arrows 
depends on the frer|iiencv and phytoj>coj»niphic<il importance o f the elements.) a -C ontinenta l, b - A lpine and 
Subalpine.c -H oreale .d - Mediterranean and Snbmedilerranea n.e - lllvnc  and Alpine-Halkame. I'ontian. 
Pontic-Mediterranean. I' - Nnbailaniic. A tlantic, h - Carpathian

brooks. The river M;ire;il carries only ;i little w;iter into the Danube from tlu: northern edge. There ¡ire 
karst springs between Kesxihely and Balalongyorok ¡11 Ihe loot o f ihe dolomite slopes, only two of them 
gushing forth inside the plateau.

D evelopm ent ol‘ (lie H olis t ic  investigation

The beginning o f the floristic researches o f the Kesxihely hills was summarr/ed by BORBAS ( I '>()()). |n his 
classical work he evaluated K ITA IBEE ’s travel diaries (from 1790), his Addiiamenia (K A N IT '/, alter 
IN(A), A R VAY 's plant list from 1<S04, some o f I IU lT E R ’s plants from the early IXOO-cs. 
W IE R ZR IC K Y ’s manuscript and 30 wonderful plant patniings (Plantae Rariores... I<S20), the Elenchus 
Plantarum of "reliable botanists" SZENCZY-l IIJ IT E R -W IE R Z B IC K Y  (1843). articles and essays by 
SZENCZY (1 <447. 1863), H E l JIT'EI. (1856), POKORNY (I860), IIA R E R I.A N D T  ( IXH), SINK )NKAI 
(1874); personal comm uniat l ions, plants sent by C /.AKO, DEGEN and PIERS. \V| I (R '/B IO K Y 
PETER. whose life verged on the romantic, used to he a teacher at the G EO RG IKf )N Itner fell victim to 
his profession (G O M BO CZ 193d. BODNAR 1955. PRISZTER 1959).

After his Flora Mosoniensis he described and illustrated the rare plants of the Kesxihely area (Plantae 
Rariores... 1820). BODNAR (1957) presented an until then unknown manuscript by W IER ZBIG KY: 
Flora Keszthelyicnsis. It conlaines about 950 plant names cramped on 2 and half pages. It’s obsoleted 
nomenclature was updated by PRISZTER. It was W IFR ZR IC K Y  who gave the first data o f A'usais 
liypoy/ossum, Fiynyium planum. Ilemerocallis fulva. Andromeda pollfolia. Convolvulus caniahrica. 
I)cnlaria irifolia, Comarum palusire, Slernheryia colchirif/ora. Droscra rolundifolla, D. tony i folia and many 
others in the Kesxihely area.
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Some of ihe 10-20 thousand pages ol' Ihc Herbarium o f ihc Kes/ihely (Irammmar School were ;ilso 
created by W IKR/.M IO KY, S ZKN dZY  and I l in T K R  in the l<S20-es. The best pari o f ii was collected by 
NKM KTI I Dli./,SO, teacher of biology in the l<S20-es (PRISZTKR 1059). At Ihe same place PRISZTKR 
mentioned the 23 volume exsiccata of the Malaloni Mir/.eum with some 1600 pages by SOO RKZSO from 
192N-3 I.
In the enumeration of MORMAS (1900) some lf)0(t vascular planls can be regarded to have originated 
Irom the Keszlhcly hills (the lido- and hydalophytes of Malalon are not included). Mis statement saying 
"the literature of the [lorn reyion o f luilalon apart from a fen' major publications consists o f some rather 
scanty additional material" has been true ever since. In the opening volume of the series entitled The 
results o f the Scientific Researches ol the Makony KKKKTK (1964) keeping to the structural proportions 
gave the basic, exact phytocenological and phylogcographical description of the Keszlhcly hills as a region 
belonging both geo- and phylogeographically to Ihe Makony (MIJLKA 192<S. 1962, SOO I960. 1964). The 
independent botanical description of the Keszlhcly hills hasn't been created ever since PAPP's botanical 
bibliography of the Makony went to press (TAPP 1965).
MORMAS (1900) wrote that "the illyric flora ends here (on Ihe southern const of Ihe Malalon - and.) it’s 
scarcity on the Rakony side" The same opinion is upheld by SOO (1964) et til. and DKMRKOZY ( 19.S]) 
as the latest contributors, which means that it is the Malalon along which there is an overlap o f the 
northern, Praeillyricum Hol istic region o f the West Malcanic flora sector through the Makonyicum lloristic 
region into that of Ihe Kupannonicum. Others tire of the more "moderate" opinion that it is only the 
Villanyi hills, the area o f Zakany-Orlilos which belongs to Ihe Wesi-Mnlcamc llora sector (lllyrieum) as it 
was put by POOS ( PAS I ) and .IKANPKONO (PASO) who reconed the Del-1 )unhmul (Southern 
Transdanubia) as a lloristic region belonging to the Pannonicum calling it Pi aeillvnrum. According to 
MORMAS (|9()0) "the boundary o f the western lloristic region" runs from Ihe Vag valley, cuts Osalldkoz 
and Mosoni-s/igct almost in half all through Ihe Kcmcncsalja and the east side of the /alai-domhsag 
( /.ala hill country) towards Zakany and Zrinska (¡ora (Zrinyi hills). SOO well as POOS and 
.IKANPKONO (19<S0) follow MORMAS when they mark the Gocsej boundary of the Praenoricum 
(alpine) lloristic region (SOO 1962) and the West Transdanubinn lloristic region classify it as belonging to 
the Pannonicum (POOS 19S1 and .IKANPKONO PASO).
Opinions vary, however, the lloristic boundaries being so near, their influence on the dolomite vegetation 
is undoubtedly of the greatest values o f the Keszlhcly hills. MORMAS (1900), O AYKR (1924. 1925). 
ZO KYO M I (1950, 1959). MOROS (ined.) agreed that it is Ihe llora of Gvenesdias that is the most 
inlormalivc

V ege ta t ion  leal  tires

In earlier centuries forests used to cover a much greater territory o f the Kcszlhely hills as do today. ( )wing 
to geological, gcomorphological peculiarities of the hills Turkey oak (Onercits cerris) forests of climatic 
zonality are less common (KKKKTK 1964) than till extra-, intra- and nonzonal vegetation units taken 
together. According to H O R VATH  (ex verbis) horn-benm-oak-forests are zonal here as mapped by 
MORI I1DI (1961, cit. SOO 1964, DKRRKCZY 19X1). DKMRKOZY (l.c. page SO) classified the beech 
wood o f Makony hill as not belonging to the sub-mountain bell o f forests (MOR1IIDI 1961) and 
re-classificd them as mountain ones. The beech wood over 250 m above the sea level in Transdanubinn 
hills arc taken into account as of zonal mountain or submountain character by POOS (I960). In the 
Malalon highlands we can trace how the zonal, calciphilous karst oaks [OUERC 'E'J'UM 
PUIIICSC.ENl'I-CERRIS') growing mainly in Ihe north eastern part of it, turn intrazonal in the zone of the 
Turkey oaks {QUERCETUM ('ERRIS), how they become stunted and break down to intrazonal karst 
scrub foresis(C077/VO- OUER( 'ETIJM RURESCENilS). The horn beam- pedunculated- anti sessile- 
oak forest are considered together with the calciphilous beeches to be a kind of extrazonal communities 
characterized by a greater phytomass production as in the case of Ihe local zonal communities regarding 
more advantegous environmental conditions of a so called "positive exirazonality" (-auct.).
There were non-zonal vegetation units in the Keszlhcly hills maintained by the soil water regime of the 
habitat, for the most part, rather independently of climatic zonal conditions: sedgy- and 
colisfooi-aldcr-grove bells (CARICf- P ETA S il l-  and DRIOP’PERIDI- AI.NETUM) along streams, 
willow-bushes {CA1AMAGROSTI-SAUCETUM CINEREAE, SAL1CI CINEREAE SPlIACNETUM), 
petit-bogs [SCIRPO-PIIRAGMITETUM SRI IA( ¡NETOSUM), peat-fern-gray-willow hushes
(77lELYREERIDl SALK'.El'UM CINEREAE ). They have almost deteriorated by now or are highly 
endangered. (MOROS 1964., MOROS VA.IDA 1965., 196,S., SIMON 1970.,IIIIK R K O V IO II ]9N4.')
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Pastures with seed trees (Pynis achras, Carpinus betulus, Qticrcus cerris, Q. pubescens), notch pastures, 
hillside steppe vegetation becoming brushy in lack o f grazing, black pine afforestations in dolomite fells 
and grasslands, tree o f heaven (Ailanlhus glandulosa) groves, false acacia (Robinin pseudo-acacia) and 
other plantations can be considered cxogcnctic stands.(Fig. 4.)

P h y t o g c o g r a p h i c a l  s k e t c h

The areal-geographical analysis and evaluation o f the species o f the Hungarian flora started with the 
floristic and vegetation mapping initiated by SOO (1933). The most elaborated areal-geographical flora 
evaluation was provided by M A T H E  (1940). These two authors have been most often quoted ever since; 
though there have been significant changes during the past decades. On one hand e. g. a trenchant 
revision has picked up several new species from the earlier agglomcrativc taxa. On the other hand, 
MEXJSEL (1943) and then W ALTER  (1954) laid the foundations o f new areal-geographical 
classification. As a result o f these changes home authors have their own initiatives and efforts, however 
they feel it their duty to stick to the earliest achievements (K A R P A TI Z. 1960, SOO 1962, POCS 1981, 
B O R IIID I, FEKETE, JAKUCS etc). In  this paper the areal-geographical classification o f SOO 
(1964-1986) is followed after all.
In addition to the phytogcographical properties detailed earlier (the post- glacial flora migration, the 
Ancicnt-(6s)M iilra (Archimalricum) theory, the dolomite phenomena) the vegetation of the Kcszthcly 
hills represents both the overlapping o f phytogcographical regions o f Eurasian forested steppe zone and 
(Central) European oak forests by it’s intrazonal dolomite xcroscrc full o f southern elements. 50 % o f the 
Kcszthcly hills’ flora is constituted by Eurasian, European, Ccntral-European species, the common species 
o f the sand plains and steppe meadows o f the Great Hungarian Plain, beside which the
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Siibmeditcrranean, Suballantic, Illyric and l ’ realpinc species often appear, what’s more form communities 
indicating a rather balanced climate (FFKPTP 1964). The highest proportion of Atlantic-Mediterranean, 
Pontic-Mediterranean species of Sub-Mediterranean character is established in the open dolomite short

country (28% by Z Ó LY O M I). 'This community has best developed al Balalonfiircd and in the Keszlhely 
hills.

I-'in. 5. The distribution o f the yearly precipiUilion (by IION1 III )| I 9b I )
;> - S iibmeditcrranean ivpc (2 5 -35  % )---------------
b - A lp iue-W cst-ha lcau ic type  (15-1 0 % )-* -* - * - * -  
c - Mkl-Furopcan-CoM lm cnlal type (10-1 5 %) *** ** * ** *  
cl -  A lp ine -A llan lic  type (25-1 5 % )-* ** -* ** -

FFK FTF (4964) found that beside the Pannonian dolomite vegetation the strong siibmeditcrranean 
character and the Zala region florislic influences are typical. Prom the Atlaniic-submcdiicrranean species 
he mentioned the rare Oploys JuciJJora, Rusais acúlenlos. Rusais hyjioplossum. Tamils communis. Daphne 
laureola; as well as the Leontodón ¡acantis, which is rare in I lungary but frequent in dolomite short grass 
here, the boreal relict Cardaminopsis hispida and Cimicifupa foetida.

The common species of the Dunántuli Ko/.éphegység (Transdanubian Hill Range) and the I’ raeillyricum 
in the Keszlhely hills are: Hepática nohilis (fuiras.), Cotoneaste.!- tomentosa (Suhmed.), Ononis pusi/la 
(Submcd.), Coronilla corónala (Submed.), Lathyrus sphaericus (Suhmed.). Daphne enconan (Suhmed.). 
Colinas coyyyyria ( l ’ont.-Med., S-I.uiras.), Galium parisiense (AU.-Med.), G. sylvulicum (CMuir.-Mcd.), 
Valcrianella ptimi/a (Submed.), V. corónala (Submcd.- ('-P ur.), Knautia drymeia (Illy r.), Mercttrialis ovala 
(Balk.), Eiiphorbia segtteriana suhsp. minor (Puras.-Médit.), Eraxintis ornas (Submed.), Convolvulus 
cantábrica (Pont.-Med.), Onosma arenaria ( l ’ann.-Pont.), Thymus serpyllum (Pur.), Lian tapo arpen tea 
(Submed.), Dentaria enncaphyllos (lllyr.-C'arp.), Ilelianlhemttm niimmularium (Med.- C - pur.), Rumana 
procumhens (Submed.), Artemisia alba subsp. saxali/is (Med.-C.Pur. sen Submed.), Tunica saxifrapa 
(Med.-(’’.-Pur.), Carpesium cernuum (Fua.-Med.), Scorzonera humilis (('-Pur.-Med.), Dianthus barbants 
(Med.-Alpin), Primula vulparis (All.-Med.), Cyclamen purpurascens (A lpin-Illyr.), Castanea sativa 
(Submed.), Allium ursinum (A ll.-M ed.-(M uir.), Allium atropurpureum (Balk.), Aspliodelus albas 
(Submed.), Rascas acídenlas (All.-Med.), Tamas communis (All.-Med.), I.imodorum ahortivnm 
(Mcd.-C-Pur.), Spiranthes spiralis (All.-Med.), Ophrys insectifera (A ll.-( '-P u r.), Orchis tridentata
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(Med.-C-Eur.), Cares alba (Mecl.-C-Eur., Euras.), Dromus pannonicus (Balk.-Pann.). From the 
characteristic species o f the Pracillyricum as Ruscus aculealus, Ruscus hypoglossum, Lamium onutlu only 
the Ruscus aculealus can be found in the Kcszthcly hills. W IE R ZB IC K Y ’s record o f Lamium orvala 
hasn’t been proved ever since. The situation is almost the same with the Ruscus hypoglossum. The 
Soulh-East-European Doronicum orientale represents an extraordinary value o f the Kcszthcly hills and of 
the Sopianicum ( Mecsek mountains), which arc among its few habitats to be found in Hungary.

H r . 6 .  The w ithdrawal o f the. natural vegetation units caused by afforestation and settlement expansion ((¡yenesdias - 
Kcszthcly hills)
a. probably original vegetation (reconstructed by (I IU N Y A D I 1968)
b. vegetation registred in 1968 by I IU N Y A D I ( 1968)
c. thc present state by SZAHO (1987 1. ridgen, dolom ite shortgrass, 2. steppe, 3. pubescent oaks, 4. Turkey oaks,
5. hornbeam-oak, 6. beech wood, 7. black locust, 8. scotch pine (pine woods), 9. church. 10. the expansion o f the 
inhabited area

Some o f the Eastcrn-Balkanic-Dacian species reaching the Hungarian middle-height hill rtmge are 
characteristic only for the Transdanubian part (Durulnluli Kozephegyscg). The Kcszthcly hills provide 
habitats for some o f them e.g. Amehmehier oval is, Coronilla emerus (Submed.-C-Eur.), Coronilla 
vaginalis (Alp.-Balk.), Anthyllis vulneraria subsp. alpeslris ( Alp.-Carp. =  A. calcicola, A. alpestris), Daphne 
!aureola (Atl.-Mcd.), Myosolis stenophylla (C-Eur.), Aethionema saxali/e (Submed.), llomungia pelraea 
(All.-Mcd.), Cardaminopsis hispida (N-,C-Eur.), Paronychia cephalotes (Ponlic-Pann.-Balk.), Allium 
moschalum (Ponlic-Mcdit.), Opluys fuciflora (Atl.-Mcd.), Opluys apifera (All.-Med.), Slipa eriocaulis 
(W-Submed.). In the Kcszthcly hills I he Sternbergia coJchiciflora (East-Med.) is dubious or hiding but e.g. 
at Tihany it is typical o f the loess steppe slopes,' as well as the Scilla aulumnalis (Submed.). On the basalt 
hills o f the Tapolca basin, the habitats o f the Pliysocau/is nodosus get quite near the Kcszthcly hills, which 
arc rich in endemic species. From the endemic species o f the Dunanliili Kozephegyscg the Tlwlicirum 
minus subsp. pseudominus, the Seseli leucospermum, and a number o f apogamous and 
hybridogen-apomyet subspecies and transitions o f Hieracium and Sorbus genera occur here. Carpathian 
endemic species arc represented by the Drub a lasiocarpa, the Primula auricula subsp. hungarica. 
Pannonian endemic species arc represented by the Astragalus vcsicarius subsp. albidtts, the Melampyrum 
barbatum, the Dianthus plumarius subsp. lumnitzeri var. sooi, the Dianthus plumurius subsp. regis-stephani 
var. jovorkae, the Dianthus pouted erae (incl. giganteiformis) and the Dianthus collinus (sec SOO op.cit.). 
An other side o f the arcal-gcographical correspondence between the vegetation of the Kcszthcly hills and 
South-East Europa should be gathered pcrfccly from the manual writen by 
IIO V A T-G LA V AC -E LLE N B E R G  (1974), and, what is more, the "bricks o f the Illyrian bridge" are 
represented by the Epimedium alpinum (a novelty for Hungary!),the Osliya carpinifolia, the Lamium 
orvala, the Anemone trifolia, the Dent aria trifolia, the Erythronium dens-canis, the flelleborus dumetorum 
subsp. atrorubens etc. all over South-Transdanubia (M AR K G R AF ct al. 1975).
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So far we have known o f 800 species o f flowering plants which constitutes 37 % o f the flora o f Hungary 
(2148 taxa according to SOO, 1980), 171 species o f them (21.2 %) arc o f Mediterranean,
Submedilcrrancan, Illyric, Balkanic, Atlantic-Mediterranean origin and species the area o f which stretch 
up to Middle Europe. 22 species have cosmopolitan or Eurasian and Middle European o f Medilerrane 
origin become 12.9 %). In the Keszlhely Mills the number o f common elements with the southern 
florislical regions is increased by the amount of 138 species o f Eurasian, European, and Mid-European 
origin (17.1 %), which irradiated through the Pannonicum, strictly speaking, through our Keszlhely hills to 
the Mediterranean region.

Conclusions

The Keszlhely hills arc particularly rich as to flora and vegetation. This fact is considered a consequence of 
the variety o f substrates and o f micro- and mcso-climatic conditions in the area. The Keszlhely hills played 
a central role in the floristic exchanges among the components o f the l ’annonian flora and most o f the rare 
and localized species found in this area arc a testimony o f cool and thermic phases o f the Postglacial. The 
theories o f earlier ulhors on the origin and composition o f the Balatonicum florislical district upper 
confirmed.
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