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CONTRIBUTION TO THE ECOLOGY OF THE STEPPE VEGETATION 
OF THE TIHANY PENINSULA

I. DESCRIPTION OF THE SAMPLE AREA AND OF THE PLANT
COENOSIS ANALYSED

IST V Á N  K Á R P Á T I-V E R A  K Á R P Á T I 

R eceived : M ay 30th 1965

According to objectives, our ecological experimental research work in 
1962 was conducted in the rock swards of the “Kiserdő” sample area of Tihany. 
In the following a brief survey is given of the sample area, of the coenological 
structure and biotope conditions of the plant society studied.

In the geological structure of the Tihany peninsula three formations are 
involved. The basis of the peninsula consists of Upper-Pannonian sand and 
pumice on which the produce of the Lower Pleistocene volcanism the basalt 
tuff is settled. Basalt tuff spreading was followed by post volcanic action the 
siliceous carbonatic products of which are the geysirites. The above described 
stratigraphic series is found on the N shore of the pond Belső-tó (Inner Lake) 
on Kiserdőtető. The Upper-Pannonian sand and pumice can be found above 
the narrow Holocene foreshore of Belső-tó up to a height of 150 m above sea 
level. On this is settled the basalt tuff which can be readily observed on the 
northern side of the Kiserdő-tető hill. On the ridge can be found the post 
volcanic formations, the geysirites.

The denudated detritus of basalt tuff and geysirite reach down to the 
foot of the hill and in most cases cover the Pannonian sand and sandstone. 
On one of the hilly extensions to the south near the village in a height of about 
150 m sporadically pleistocene river gravel is found.

The soil of the sample area has developed on the ground rock character
ized in detail, with a 40 — 50 cm deep surface soil, its pH value ranging from 
7 to 7.8. In the upper 10 cm horizon the humus content is high (6 — 7 per cent), 
in some places with a high (10—20 per cent) CaC03 content. To characterize 
the soil of the sample area the data of the following sample profile are pre
sented:

Depth
cm H20 pH

KC1 CaCO,

Sticky 
point 

accord
ing to  
Arany

Humus
%

mg/100 g Capillar w ater elevation

НСОГ C l- so4— Ca+ Mg+ 5 h 20 h 100 h

0—12 7.2 6 .8 30 6.7 58.5 6 .1 44.2 16.9 4.6 13 20 28
12—32 7.6 6 .8 8.99 28.5 2.9 58.5 5.8 40.3 13.4 4.5 и 23.5 47
32—46 7.8 6.9 22.7 22.5 1 .6 43.9 7.7 40.3 11.2 5.5 18 31.5 57.5

On the temperature of the year 1962 it can be stated that it was by some 
degrees (1.5—2.0 °C) cooler in the monthly average than the values of many
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(10) years, except for the months of January, April, August and October the 
monthly mean value of which was 0.5 to 1.5 °C higher than the average (Fig. 
la).

The year can be generally regarded as poor in precipitation, particularly 
when considering end of the spring (April 19 mm, May 13 mm) and beginning 
of summer (June 47.9 mm less) so important for experimental ecological 
research. In the period of our examinations rainy days followed, which has 
raised the sum of the precipitation of the month of July by about 30 mm above 
the 10 year average (Fig. lb).

F ig . 1. D ev ia tio n  o f  m ean  te m p e ra tu re  ( la )  an d  sum  o f  p rec ip ita tio n  (16) from  th e  te n
y e a r  (1951 — 1960) average.

1. ábra. 1962 év i középhőm érsék le t ( la )  és c sapadék  összeg (16) e ltérése  a  10 év i (1951 —
1960) á tla g tó l

A picture more illustrative from the point'of view of our investigations 
than the monthly average is offered by the daily developments of temperature 
(diurnal maximum—minimum) and precipitation conditions on which data 
are presented in Fig. 2.

F ig . 2. C hange o f  th e  d iu rn a l m ax im u m -m in im u m  values o f  tem p e ra tu re  an d  sum  o f 
p rec ip ita tio n . (O n th e  s tre n g th  o f  th e  d a ta  o f  th e  m eteoro log ical s ta tio n  o f  th e  B iological 

R esea rch  In s t i tu te  o f  th e  H u n g a ria n  A cadem y  o f  Sciences, 1962.)
2. ábra. A  hőm érsék le t n ap i m ax im um -m in im um  é rtéke inek  v á lto zása  és a  esapadékösszeg 
(T ihany . M TA. B iológiai K u ta tó in té z e t m eteoro lóg iai á llom ása a d a ta i  a la p já n . 1962).
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On the coenological and ecological conditions of the rock swards of the 
Tihany peninsula information is contained in the ecological and coenological 
studies of R. Soó about the environments of Lake Balaton (Soó R. 1959).

Our own synecological, experimental-ecological and physiological in
vestigations were conducted in the stands of Stipetum  stenophyllae pannoni- 
cum. The material of the physiological laboratory examination (on the results 
of research work we report in the wake of the work of M. R y c h n o v s k a  and 
J. K v e t  in the following chapters II., III.) also derives from there. The stands 
occupy spots of greater extent among the zonal Cotineto-Quercetum pubescentis 
balatonicum  of submediterranean character developed by natural afforestation. 
In this area beautiful stands have developed, Stipeta stenophyllae of secondary 
character, in all probability in the place of abandoned garden cultures and vine
yards. The stands of the association on Kiserdőtető have a coverage of 
97—100 per cent. An important part is played by the association and alliance 
(Verband) character species. (Alliance participation: 28 per cent.) With the 
same percentage are involved the Festucetalia valesiaceae elements (alliance 
participation: 31 per cent). Festuca-Brometea species occur with 20 per cent. 
Also the participation of Quercetea pubescentis and Querco-Fagetea elements 
is important.

Chenopodietalia elements have a slight significance. For the character
ization of the coenological structure of the association the following survey is 
offered:

Alliance 
partic ipation  — 

Csoport 
részesedés,

%

Alliance mass — 
Csoport tömeg,

%

S tip e tu m  stenophyllae  species ......... 9.60 2.25
Festuc ion  su lcatae  s p e c ie s ................... 18.84 22.52
F estu ce ta lia  valesiacae spec................. 31.91 21.62
Festuco-B rom e te a  species ................... 19.07 29.28
Q uercetea  pubescen tis spec .................. 13.18 6.31
Q uerce ta lia— Q uerco-Fagetea species 5.85 7.66
Secalinetea-C henopodietea species . . . 0.12 2.70
O th er accom panying s p e c ie s .............. 1.42 7.66

T h e  c o n s t a n t  (KV) a n d  s u b c o n s t a n t  (К IV) s p e c i e s  o f  
t h e  a s s o c i a t i o n :  iStipa stenophylla, Orlaya grandiflora, S tipa  pulcher- 
rima, Thym us marschallianus, Vinca herbacea, Convolvulus cantabricus, Agro- 
pyron intermedium, Centaurea micranthos, Festuca valesiaca, A lliu m  flavum, 
Hieracium bauchini, Potentilla arenaria, Pulsatilla grandis, Silene otites var. 
pseudotites, Asperula cynanchica, Phleum pheloides, Salvia nemorosa, Eryngium  
campestre, Medicago falcata, Melica ciliata, Plantago media, Stachys recta, 
Teucrium  chamaedrys, B upleurum  falcatum, Coronilla coronata, Cytisus austria- 
cus, Achillea m illefolium sp. collina, H ypericum  perforatum.

Among the Stipetum stenophyllae stands surveyed on the sample area 
of Tihany—Kiserdőtető and the other stands of the Hungarian central range 
of mountains the following differential species can be demonstrated: (Com
parison on the grounds of Z. B a r á t h ’s  study).

When comparing the stands of Stipetum  stenophyllae collected in the 
Kiserdő sample area of Tihany with the other stands of the Hungarian central



Table —  Táblázat tod
00

No. of survey 
Altitude above sea level 

Grade of coverage in the grass horizon 
Ibid, in the moss horizon 

Exposition 
Slope angle

1
98
NO
2°

2
98
15
NO
5°

3
100
15
NO
3°

4
100
0
5°

5
97
20
SO
5°

A-D к

Stipetum  stenophyllae species
K t H Stipa s ten o p h y lla .............................................. 2—3 + - i l l 2 Л— 3 V
Festucion sulcatae species
E m —Subm Th B. Orlaya g ra n d iflo ra ............................................ + + 4~ + + 4- V
E u a —K t H Stipa pulcherrim a ............................................ 1 2 1—2 2 1 — 2 1—2 V
K t—Eua Ch Thym us m arschallianus ................................. 1 1—2 1 1 1—2 1—2 V
P —Pann H Vinca h e rb acea .................................................. +  - 1 + ( + ) 1 4— 1 +  - 1 V
Subm H B. Convolvulus cantabricus ............................... + + + ( + ) IV
E u a —K t T H —H Erysimum diffusum  ....................................... 4- + + I I I
E u a —K t H Adonis vem alis ................................................ + ( i ) — — + - 1 — + - 1 I I
Subm —K t H Astragalus onobrychis ................................... ( + ) 2 — — H— 2 II
E u a —Subm H B. Crysopogon gryllus .......................................... ( + - D (+ ) — — — + - 1 11
E u a —Subm Th Crupina vulgaris .............................................. — + + - 1 — — H— 1 II
P —Pann Th Inula oculus-cristi ....................................................... — — — + - 1 4— 1 + - 1 I I
P an n — Balk H Jurinea m o llis .................................................................. — + — 1 + - 1 I I
p G Iris pumila ........................................................................ — — — 4~ ( + ) + I I
p H Linum a u s tr ia c u m ....................................................... — — + + — + I I
E u a — K t H Stipa p e n n a ta .................................................................. + — — + 4“ I I
K t Ena H Verbascum phoeniceum .......................................... — — + (+ ) — + I I
P — Subm ?h X eranthem um  annuum  .......................................... + — — — ( + ) + I I

Accidental (only in 1—2 surveys)
K t H  Achillea millefolium ssp. pannonica (3.: + )

Festucetalia valesiacae species
E ua G Agropvron in te rm ed iu m ................................. 1 1 1 1 1 1 V
E ua T H —H Centaurea m ic ra n th o s ..................................... + -{- 4~ -|- -U + V
Em H Festuca v a le s iaca .............................................. 1—2 2 1—2 1—2 2 —3 1—3 V
Subm G Allium flavum  .................................................. 2 (+ ) — 1—2 1 — 2 + - 2 IV
E u a —K t H Hieracium b a u c h in i.......................................... + 4" +  - 1 + - 1 — + - 1 IV
E u a —K t H Potent ilia arenaria  .......................................... 1—2 1-2 (3 ) 1(2) 1—2 1 — 3 IV
P an n —Balk H Pulsatilla g ra n d is .............................................. 1(2) 1 1 1—2 1 — 2 IV
E u a —K t H Silene otites var. pseudotites ...................... 4- + — + + 4" IV



E u a—K t H Scabiosa ochro leuca......................................... -f- _ _ -f- +
Eua H Stipa c a p il la ta .................................................. — +<1) 1—2 A— 1 — H----2
Eua H Veronica spicata .............................................. + + — — +
P —Pann H A nthyllis p o ly p h y lla ....................................... + — — _l— 1 — + - 1

Accidental:
P —Subm Tb —H Nonea pulla (4 .:+ ),^PH  Onosma arenaria (4.:J~)

Festuco- Brometea
Subm —Em H Asperula cy n an ch ica ....................................... 1—2 1 1 1—2 1—2 1—2
Eua H Phleum  phleoides ............................................ + - 1 1 1 ( + ) 1 4— 1
E ua—K t H Salvia nem orosa ................................................ + - 1 -|----1 A— 1 + A— 1 A— 1
P —Subm H E ryngium  cam p e stre ....................................... -f- + H— 1 — 4- H— 1
Eua 11 Medicago falcata .............................................. +  - 1 1 — 4 - + + - 1
P —Subm H Melica ciliata .................................................... 4- + + — “h
Eua H Plantago media ................................................ 1 + — + + - i
P —Subm H Stachys recta .................................................... + - 1 1 4— 1 — + - i + - i
Eua H Filipendula vulgaris ....................................... 1 — — 1(2) A— 1 A— -2
E ua—K t H G alium  verum .................................................. 1 — — + + + - 1
Subm —Em C h --H H elianthem um  ova turn  ................................ + 2 — + , -- A— 2
Cp H K oeleria cristata .............................................. — — 1 + l + - 1
E ua—Subm H Pim pinella s a x if ra g a ....................................... (1) + - i — — 4 + - 1
Eua H Plantago lan ceo la ta ......................................... — — • 4- 1 "T" + - 1
E ua—K t H B. Sanguisorba m in o r ............................................ 1 + - i — — + + - 1
E m —Subm Ch Sedum  sexangulare ......................................... — — + + - 1 + - 1
E ua—K t H Poa b u lb o s a ........................................................... — — — ( + ) + - 1 4 - 1

I l l
I I I
I I I
I I

V
V
V 

IV 
IV  
IV  
IV  
IV  
I I I  
I I I  
I I I  
I I I  
I I I  
I I I  
I I I  
I I I
I I

Accidental:
Andropogon ischaemum (4.: -• -), E ua—Subm H  Centaurea scabiosa (1.: -r )- Eua TH  Faicaria vulgáris (1.: E u H  P o ten tilla
recta (5.: + )

Quercetea pubescentis 
Subm —E m  Ch 
E ua—K t H

Teucrium  chamaedrys 
B upleurum  falcatum  .

1—2 2(3) 1—2 l —2 2 1—3
4 - 4— 1 A— 1 — + - 1

V
IV

A ccidental:
Eua H  Fragaria vesca (4.: 1), E ua—K t T h  Melampyrum crista tum  (3.: 1), Eua H  Brom us inermis (2.: - f ), K t H  Cam panula 
boloniensis (4.: + ) , E ua  M Crataegus m onogyna (4.: ( {-))
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Table —  Táblázat folytatása

No. of survey 
Altitude above sea level 

Grade of coverage in the grass horizon 
Ibid, in the moss horizon 

Exposition 
Slope angle

1

98

NO
2°

98
15

NO
5°

3

100
15

NO
3°

4

100

О
5°

5

97
20
SO
5°

A -D K

Q uer cet a l ia —■Querco-Fagetea species
S u b m H C oro n illa  c o r o n a t a .................................................. 1 ( + ) 1— 2 1— 2 H-----2 V
P M C y tisu s  a u s t r i a c u s .................................................. - f -t— i 1— 2 — 1 H— 1 IV
E m —S u b m H C ry sa n th e m u m  c o r y m b o s u m ........................... + — — + — + и
E m H C o ro n illa  v a r i a .......................................................... — ( + ) — +  - 1 — H— 1 и
P — S ubm M R o sa  g a llic a  ............................................................... ( + - i ) — i + - 1 i i
E u H T rifo liu m  a lp e s ire  .................................................. ( + - i ) ( + ) — — — H— 1 i i

Secalinetea-C henopodietea  species
.E u a—S u b m T H E c h iu m  v u l g a r e ....................................................... — — • + ( + ) — -I- и
E u a — K t H E u p h o rb ia  v i r g a t a .................................................. — + + — 4- i i

Accidental:
E ua TH  Melilotus officinalis (3.: E u —Subm  T h—T H —H  Reseda lutea (2.: -{-)

A ccom pan yin g  species  
E u a —K t H Achillea millefolium ssp. collina ............... 1 ж + +-1 + - f —1
E ua H H ypericum  p e rfo ra tu m ................................... •4— ж -j- - f —1 + - 1
P —Med M Cotinus coggygria ............................................ (+ ) — — — +
E ua H Euphorbia cypariss ias ..................................... — “Г — + — 1 — 4 — 1
Subm MM Fraxinus o rn u s .................................................. — ж (+ ) ж

Accidental:
E u a —Subm H  D actylis glom erata (3.: (-|-))

Place of survey:
1—5 Tihany: K is-erdő 15—16. V II. 1962.
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I I III IV

T ih an y  1962.

Tem perature, °C ....................................... 0.4 0.6 2.4 12.6

P rec ip ita tio n /m m ....................................... 42.9 20.2 47.5 15.4

1951—1960 m ean values of 10 years

Tem perature, °C ....................................... 0.0 0.6 5.1 11.3

P ree ip ita tio n /m m ....................................... 28 38 26 34

V VI VII VIII IX X X I XII

15.2 17.8 19.9 23.0 16.4 12.3 5.2 —7.5

42.2 22.1 101.3 9.7 39.4 17.4 145.9 27.8

16.1 20.1 21.9 21.5 17.6 11.9 6.1 2.6

54 71 77 39 41 45 50 43
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range of mountains and in knowledge of the results and opinion of Z. B akáth 
the following differential species can be demonstrated:

The presence of certain species: (Orlaya grandiflora, Vinca herbacea, 
Convolvulus cantabricus, Crysopogon gryllus, Linum austriacum, Stipa pennata, 
Achillea millefolium ssp. pannonica, Silene otites var. pseudotites, Nonea pulla, 
Poa bulbosa, Bupleurum falcatum, Fragaria vesca, Bromus inermis, Campanula 
boniniensis, Coronilla coronata, Euphorbia virgata, Reseda lutea, Achillea mille
folium ssp. collina, the absence of others) i.e. the difference of A—D andK  
values in the common species made it possible to differentiate the Stipetum 
stenophyllae pannonicum stands from Tihany from the until now published 
other stands of the Hungarian central range of mountains (Ba rá th Z. 1964).

Differential species: Bupleurum falcatum, Chrysopogon gryllus, Convol
vulus cantabricus, Coronilla coronata, Orlaya grandiflora and Vinca herbacea.

The higher participation of the submontane elements also demonstrates 
their percentual presence in the inland Stipetum stenophyllae stands increases 
in the central mountain range from NE towards SW.

Furthermore it is a conspicuous difference that while towards NE the 
number of forest-steppe species i.e. of Quercetea species increases, in the 
investigated area the Festucion, i.e. Festucetalian elements dominate percen- 
tually in higher rates.

According to these facts it seems necessary and reasonable to differen
tiate the stands collected in Tihany and its surroundings as they represent a 
subassociation separable also geographycally. On the hand of the typical 
presence and of the comparatively high A—D and К  values showing Coronilla 
coronata in it we nominated it: Stipetum stenophyllae pannonicum coronilla- 
tosum coronatae.

Analysing the flora element conditions of the association it can be 
established that in these the submediterranean (abt. 20 per cent) and the 
Eurasian elements (abt. 20 per cent) are dominating.

To demonstrate the flora element distribution of the association the 
following survey is offered:

A lliance 
p a rt ic ip a tio n  — 

C soport 
részesedés,

%

A lliance m ass  -  
C soport tö m eg ,

%

K t 9.65 3.15
K t—Eua 3.78 3.15
p 1.94 4.06
P —Pann 1.84 4.06
P ann—Balk 3.76 2.70
P —Subm 2.33 8.56
Subm 8.20 6.76
Subm —Em 19.10 5.86
Subm—K t 3.15 0.90
Em 11.86 3.15
E m —Subm 0.42 4.50
Eu 0.25 1.35
E u —Subm 0.02 0.45
Eua 10.97 21.63
E ua—K t 20.40 23.42
E ua—Subm 1.27 4.95
Cp 1.06 1.35



2 73

In the structure of the association the hemikryptophyte species dominate 
but a significant part is played by the chamaephytes and geophytes elements 
(alliance participiation: 8 per cent). The participiation of the species belonging 
to the other life ranges from 1 to 2 per cent. The alliance — participation of 
trees and shrubs intruding from the Cotineto—Quercetum pubescentis balatoni- 
cum surrounding the Stipetum stenophyllae is about 3 per cent. To present the 
life form conditions of the association the following survey is published:

Alliance 
partic ipation  — 

Csoport részesedés,
%

A lliance mass — 
Csoport tömeg: 

%

MM 0.04 0.90
M 2.65 4.06
Ch 15.60 5.86
Ch —  H 3.17 1.35
H 68.95 71.17
G 8.00 4.95
T H —H 0.16 3.60
TH 0.08 1.80
T h—H 0.02 0.45
T h—T H —H 0.02 0.45
Th 1.31 5.41

Stipetum stenophyllae pannonicum is followed in the course of succession 
by Cotino-Quercetum pubescentis balatonicum and subsequently by Orneto- 
Lithospermeto Quercetum pubescenti-cerris. On the habitat described above the 
succession of the association can be only followed until Cotineto-Quercetum 
pubescentis.
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A D A T O K  A T IH A N Y I-F É L S Z IG E T  S Z T Y E PV E G E T Á C IÓ JA  Ö K O L Ó G IA I
V ISZ O N Y A IH O Z

Összefoglalás
I .  A m in tav é te li helyek és az  an a liz á lt növény i cenózisok leírása .

K á rp á ti Is tvá n  és K á rp á ti Vera

Szerzők 1962. évi K ísérle ti Ö kológiai k u ta tá sa ik  k ere téb en  cönológiai fe lvéte le
zéseket végeztek  a  T ih an y  “ K iserde i”  m in ta te rü le t S tip e tu m  stenophyllae pannonicum  
gyep jeiben . A fe lvé te leze tt á llo m án y o k a t a  h aza i középhegység egyéb á llom ányaival 
ö sszehasonlítva és B a r á t h  k u ta tá s i e redm ényeinek  és vélem ényének figyelem be véte lével 
a  következőket á lla p íto ttá k  m eg:

18 Tihanyi Évkönyv
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B izonyos fa jo k  je len léte: (O rlaya grandiflora, V inca  herbacea, Convolvulus canta- 
bricus, Crysopogon gryllus, L in u m  austriacum , S tip a  pennata , A chillea  m illefo lium  ssp . 
pannonica , S ilene otites v a r. pseudotites, N onea  pu lla , P oa  bulbosa, B up leurum  falcatum , 
F ragaria  vesca, B rom us inerm is, C am panula  bononiensis, Coronilla coronata, E uphorbia  
virgata, Reseda lutea, A chillea  m illefo lium  ssp . collina, m ások  h ián y a) illetőleg a  közös 
fa jok  A —D  és К  é rtéke  k ö zö tti különbség  lehe tővé  teszi, hogy  a  tih a n y i S tipe tum  steno- 
phyllae pannon icum  á llo m án y o k a t a  M agyar K özéphegység tö b b i, eddig  közö lt (B akáth  
Z. 1964.) á llo m án y aitó l e lkü lön ítsük .

D ifferenciális fa jok : B u p leurum  falcatum , Chrysopogon gryllus, Convolvulus canta- 
bricus, Coronilla coronata, O rlaya grandiflora, V inca  herbacea.

M indezek a la p já n  szükséges és indoko lt a  T ih an y  k ö rnyékén  fe lv e tt á llo m án y o k a t 
az eddig  le írtak tó l, m in t geográfiailag  is e lk ü lö n íth e tő  subasociáeió t m egkü lönböz te tn i. 
A  benne jellem zően előforduló és a rán y lag  m agas A —D  és К  é rték ű  Coronilla cornátáró l: 
S t i p e t u m  c u m  c o r o n i l l e t o s u m  c o r o n a t e  e-nek nevezzük .
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