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S í

in  a fo res t m arg in , ecotone form ed along  th e  m eeting  co n tac t o f a tu rk e y -o a k  
forest and  a v in ey a rd  th e  change of d iversity  (species-ind iv idual, species-re la tive  cover), 
e q u ita b ility  and  evenness of the  sh ru h  species w ere s tu d ied  from  th e  edge o f th e  forest 
m arg in  to w ard s th e  inside of th e  fo rest by  m ean s of tran sec ts . T he change of niche- 
w id th  and  o v erlap  of th e  species were ex am ined  in  a n iche-ax is in the  tra n se c ts  in  th e  
sam e d irec tion . T he n iche-ax is m ay correspond to  th e  “ lig h t cond itions” . A ccord ing  to 
th e  change of d iv e rs ity  o f species-relative cover th e  “ o rd erin g ”  of the  sh ru b  la y e r  is 
increasing  to w ard s  th e  inside of th e  forest. In  th e  o u te r  zone of the  fo res t m arg in  
n e ith e r species have  a com p etitiv e  ad v an tag e . P ro ceed in g  tow ards th e  inside  o f th e  
fo rest some species (Cornus mas. Acer ta taricum , L ig u stru m  vulgare) tak e  up  th e  g re a te r  
p a r t of th e  n iche-space and have a c o m p e titiv e  ad v an tag e  over th e  o th e r  species. 
As a response to  th e  closing of the  canopy  lay e r th e  m a jo rity  o f th e  species w ill n a rro w  
th e ir  n iche-w id th . F ro m  th e  resu lts  it can be d ra w n  th a t  in  th e  exam ined  fo res t th e  
m ax im um  w id th  of th e  forest m arg in  m ay he a p p ro x im a te ly  8 m eters. B eyond  th is  
d istance  to w ard s  th e  inside of th e  forest th e  co n d itio n s  of sh ru b -s tru c tu re  a re  a lre ad y  
c h arac te ris tic  o f th e  inside o f the  forest.

In troduc tion

An in te rm ed ia te  zone, th e  ecotone m ay often  fo rm  in th e  zone of forest and  u n fo res ted  
areas. The eco tones are rich  in species because a p a r t  o f  species of bo th  co n tac t co m m u n itie s  
m ay  a p p ea r in th em . A p a rt  from  these species th e re  a re  also ones w hich can be fo u n d  m ore 
freq u en tly  only in  th e  eco tones. The env iro n m en ta l e ffec ts  a re  changing  from  th e  o u te r  zone 
of th e  m arg in  to w ard s th e  inside of the  co m m u n ity  so th e  beh av io u r o f th e  species can  be 
s tu d ied  along g ra d ie n ts  by m eans of tran sec ts .

T he v eg e ta tio n  o f th e  forest m argin  p lays a specia l role in th e  life of the  fo rest. I t  o ften  
behaves as a “ f i l te r”  an d  “ p ro te c to r”  ag a in st the  e ffec ts  com ing from  ou tw ard s a ssu rin g  in 
th is  w ay th e  (re la tiv e ) u n d is tu rb ed  function  and  d ev e lo p m en t o f th e  inside o f th e  fo res t 
( J a k u c s  1972).

The species co m p o sitio n , s tru c tu re s  and  fu n c tio n s o f th e  vegeta tio n  of the  fo rest m arg in  
are  d iffe ren t to  a c e rta in  e x te n t from  those o f the  fo res t a n d  open (treeless) co m m u n itie s , 
resp ec tiv e ly , bo rd erin g  th e  fo rest. This difference can  be seen, for exam ple, in t h a t  som e 
sh ru b s an d  herbs a re  g row ing  m ore qu ick ly  and  have  m ore p ro d u c ts  th an  those liv ing  inside  
the  fo rest ( G h i s e l i n  1977, R a n n e y  1977). In the  fo res t sh ad e  to le ra n t species a re  p rev a ilin g , 
in th e  m arg in  shade- an d  lig h t- to le ra n t species are m ix ed ; in th e  fo rest m esofrequcn t species 
can  o ften  be fou n d , in th e  m arg in  meso- and  x e ro fre q u e n t species also occur beside th e  p re 
v iously  m en tioned  ones ( M c I n t o s h  1957. R a n n e y  1977. W a l e s  1972). These phen o m en a  show
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t h a t  l ig h t ,  w ind  and  so il-m oistu re  h av e  an  essen tia l p a r t  am o ngst m icroclim atic  fa c to rs . The 
soil o f  th e  fo res t m arg in  is d iffe ren t from  th a t  o f th e  fo res t also in its  su p p ly  w ith  n u tr ie n ts , 
ch em ica l re ac tio n  and  a m o u n t o f h u m u s ( J a k u c s  1972, M c I n t o s h  1957, M é s z á r o s  and 
J a k u c s  1981).

T h is  s tu d y  d em o n s tra tes  th e  change in  d iv e rs ity  and  niche of th e  sh ru b  species of 
th e  v e g e ta t io n  of a deciduous o a k  fo res t from  th e  m arg in  o f th e  fo rest to w ard s th e  in side  of 
th e  fo re s t .

The exam ined  forest an d  forest m argin

T h e  fo rest (Quercetum petraeae-cerris), w hich  in  m an y  respects can be considered  
h o m o g en eo u s  in  a g rea t e x ten sio n , is a 70-75 y e a r  old s ta n d  of coppice orig in . T he MAB 
sa m p le  a re a  in  H u n g a ry  (“ S ík fő k ú t P ro je c t” ; J a k u c s  1973, 1979. P a p p  and  J a k u c s  1976).

T h e  n o rth e rn  edge o f th e  fo res t is in  c o n ta c t to  a v in ey a rd . In  th is  edge a n  u n b ro k e n  
closed  zone  o f m arg in  v eg e ta tio n , well observab le  also physiognom ically , can be fou n d . In  the 
o u te r  p a r t  — ab o u t 4 m ete rs  in  w id th  — o f th is  zone th e  shrubs reach  a h e ig h t o f even  3 
m e te rs  a n d  h erbs can h a rd ly  be  fo u n d  u n d e r th em . A bove th e  th ick  sh ru b  lay e r th e  cover 
o f th e  fo liag e  of the  trees  is 60%  on average  (in th e  inside  o f the  forest it is 8 0 % ; J akucs, 
H orváth  a n d  Kárász 1975). T he cover o f  th e  fo liage above th e  m arg in  is g iven b y  th e  trees 
s ta n d in g  in  th e  edge of th e  closed fo res t, n o t by  th e  ones ro o tin g  in th e  m arg in . T h e  zone of 
s h ru b  is c o n s titu te d  p a r tly  by  species w hich  are c o n s ta n t  and  d o m inan t in the  inside  o f the 
fo re s t  a lso  (Ligustrum  vulgare , Cornus sanguinea , A cer ta taricum , Quercus petraea , E u o n ym u s  
euro p a eu s , E uonym us verrucosus), and  p a r tly  by  ones w hich have v ery  low co n s tan c y  and 
d o m in a n c y  in  th e  inside o f th e  fo res t or a re  p re sen t n o t a t  all (Crataegus m onogyna , V iburnum  
a n ta n a , P ru n u s  sp inosa; see: K árász 1976).

M ethod of sam pling

3 tra n se c ts  of 4 tim es 8 m ete rs  an d  2 tra n s e c ts  o f 4 tim es 12 m ete rs  w ere desig n ated  
p e rp e n d ic u la r ly  to th e  fo res t m arg in . T he tra n se c ts  w ere d iv id ed  in to  p lo ts of 4 m ete rs  (F ig . 1). 
In  th e se  p lo ts  th e  p ercen tage  of cover o f th e  sh ru b  species was e s tim a ted  in  h e ig h ts  o f 0.3, 
1.0, 1.5, 2.0 and  3 m eters, an d  th e  n u m b er o f th e  in d iv id u a ls  belonging to sh ru b  species co u n ted .

M ethod of ev a lu a tio n

Shannon-W eaver’s fo rm u la  w as used  to  c a lcu la te  th e  d iv ers ity  (H ; Shannon  and 
W ea v er  1949). Beside i t  th e  e q u ita b ili ty , J  =  H /log  S w here S m eans the  n u m b er o f species, 
as w ell as th e  evenness (N ősek 1976) w ere also g iven . T he evenness was ca lcu la te d  b y  th e  
fo rm u la :

y  H  H!,min 
Hj.rriax H ,.min

V a lu es  H , J  an d  V, o f sp ec ies-in d iv id u a l and  sp ec ies-re la tive  cover were ca lcu la ted . HI. m in 
v a lu e  o f species-ind iv iduals was c a lcu la ted  so t h a t  one in d iv id u a l was a tta c h e d  to  species 
n  — 1 a n d  th e  rem ain ing  in d iv id u a ls , to  one species ( N ő s e k  1976). To ca lcu la te  Hj mi*n value  
o f th e  spec ies-re la tive  cover, a cover o f 99%  was a tta c h e d  to  one species while th e  re m a in 
in g  1 %  w as evenly  d is tr ib u te d  am o n g  th e  o th e r species ( P r É C S É n y i  1981). T he m en tio n ed  
c h a ra c te r is tic s  will be given from  th e  edge of th e  fo res t m arg in  tow ards th e  inside  of the  
fo re s t  a n d  also according to  h e ig h t levels.
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F ig . 1. P lacing  of th e  tran sec ts . S n u m b er o f  spec ies; N =  N um ber of in d iv id u a ls ;  %  
cover (sum s of th e  co v er f ro m  level to  level)

S o r e n s e n ’ s  (1948) s im ilarity  index  w as u se d  fo r th e  floristic  com parison  o f  th e  p lo ts.
T he n iche-w id th  an d  overlap  of th e  species w ere estim a ted  in each p lo t o f  16 m 2 on 

th e  basis o f th e  values o f re la tiv e  cover fa lling  to  th e  h e ig h t categories (0.3 m , 1.0 m , etc .), 
th e n  th e  n iche-w id ths a n d  overlaps calcu la ted  in  th e  p lo ts , which were in e q u a l d is ta n c e  from  
th e  o u te r  edge of th e  m arg in  (0 to 4 m ete rs , 4 to  8 m ete rs , 8 to 12 m eters), w ere  averaged  
for th e  e v a lu a tio n . L e v i n s ’ (1968) fo rm ulas w ere u sed  for the calculation  o f th e  n ich e-w id th  
an d  overlap :

B, a  a hi — 'P h j  Pij 

— Phj
P “ ih : ;

—  Phj Pij

^ ' P f i

On th e  basis of the  o v erlap  values the c o m m u n ity  e ffec t was estim ated  hy ro w -a v era g e  of the 
c o m m u n ity  m atrix  for th e  zones of the  m arg in  v e g e ta tio n  while the  species e ffe c t, hy  its 
co lum n-average  ( V a n d e r m e e r  1972).

R esu lts

B efore p re sen ta tio n  of the  results a few  re m a rk s  on physiognom y are n e ed e d : p ro ceed 
ing  in w ard s th e  tran sec ts , th e  to ta l cover o f in d iv id u a l o f the  shrubs is d e c re as in g  (F ig . 1 
a n d  T ab les 1 and  2). I n  th e  plots of 8 to 12 m e te rs  (a ,,  b:i) a lready  their cover a n d  n u m b er 
o f  in d iv id u a l, too , com e close to the va lues c h a ra c te riz in g  the  inside of th e  fo re s t  ( K á r á sz  
1976). T ow ards the  inside o f th e  forest th e  fo liage o f  th e  trees are closing m ore a n d  m ore, a t 
th e  sam e tim e the  cover o f th e  sh rub  level is lo o sen ing .

T he m axim um  v a lu e  of th e  cover o f  th e  s h ru b  lay e r is vertically  a b o u t in  1 m  h e igh t 
from  0 to  4 m eters an d  4 to  8 m eters aw ay o f th e  o u te r  edge of the  m argin  (on a v e ra g e  75.5%  
a n d  53 .5% , resp ec tive ly ) a n d  in p lots 8 to  12 m e te rs  aw ay  from the edge o f th e  m arg in  it is 
in  a h e ig h t o f 1.5 m ete rs  (on average 32 .0% ).
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T ab le  1

Cover (°/0 )  o f  the shrub species estim ated

A В

30 1 1.5 I 2 3 30 1 1.5 2 3

c m c m
m m

0 -4  m

Cornus sanguined 25 30 35 10
Rosa canina 10 10 20 5 1
F rangula  a lnus 2
E u o n ym u s europaeus 3 5 4
Acer ta ta r icu m 5 5 5 5
E u o n ym u s verrucosus 5 3 8
L ig u stru m  vulgare 15 3 15
P ru n u s a v iu m 3 1
Crataegus oxyacantha 1
P ru n u s sp inosa 1 10
Berberis vulgaris 2
Cornus m as 1 3
Quercus cerris 1
V ib u rn u m  lantana
Crataegus monogyna 1
P yru s p yra ster
Sorbus domestica

4 -8  m

Cornus sanguinea 7 3
Rosa can in a 1
F rangula  a lnus 3
E u o n ym u s europaeus 1 1
Acer ta taricum 1 1 1 10 7
E u o n ym u s verrucosus 10 8 15 12 5
L ig u stru m  vulgare 2 10
Crataegus oxyacantha 4 8 8 8
P ru n u s sp inosa 1 3
Cornus m as 1
Quercus petraea 1
Acer cam pestre 1
Quercus cerris 1
V ib u rn u m  lantana
Crataegus monogyna
P yru s p yra ster
Lonicera xylosteum

8 -1 2  in

Cornus sanguinea 3
Rosa can in a 1 2
F rangula  a lnus 2 1
Acer ta taricum 1 6 20 5 1
E u o n ym u s verrucosus 6 2 1
L ig u stru m  vulgare 10 10
P ru n u s a v iu m 1 1
Crataegus oxyacantha 1
P ru n u s sp inosa 1 1
Cornus m as 5
Quercus petraea 1 2
Acer cam pestre
Quercus cerris 1 1
V ib u rn u m  lantana 3 2 1
P yru s pyraster 1
R h a m n u s catharticus 1

1
25

5
7
1

15

12

15
4

15

15

1
20

25

3

12

15

25

15

20

30 20

3

15
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in various heights in  plots o f  16 m 2

c D E

1 1 .5  ; 2 3
30 cm

1 1.5 2  3
30  c m

1 1 .5  2  3

111 111 m

2 7 3 1 0.5 10 2.5 4 7
2 10 15 7 2 10 20 5 2 25 15 5

1 2 3 1 3 l 1 2
3 10 7 3 3 10 15 20 2 7 2
2 5 5 5 5 8 3

25 10 10 30 20 7 10 15
10 10 0.5 3 5

15 25 20 2 10 7 5 1
1 15 15 5 7 20 10 7 10

2 1
2 3 5 5 1 2 1

1 i
2 10 20 10

1
0.5 0.5

20 25 10 7 1 15 20 22
0.5 5 7 0.5 1

1
5 1.5 0.5
2 10 5 5 7 2 7 12 5
3 5 2 8 8 15 10

10 3 30 20 2 5 2
5 10 15 5 0.5 0.5 8 10 18
2 7 1 4 2 0.5

3 30 35

1

3 0.5

0.5

О

3
1
0.5

1
2
0.5 0.5

0.5 0.5

10
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Table 2

N um ber o f  indiv iduals o f  the shrub species in  p lo ts o f  16 m-’ o f the transects

Transect

A В C D E

0-4 4-8 8-12 0-1 4 -8 8-12 0-4 4-8 0-4 4 -8 0 -4 4-8

m m m m m

C ornus sanguined 78 14 28 44 4 7 87 n 15 29 75

R o sa  canina 11 — 4 2 2 3 24 3 20 — 36 4

F ra n g u la  alnus 7 8 6 — — 5 — — — — — 1

E u o n ym u s  europaeus 19 1 13 1 — 4 16 5 — 4 11

A cer ta taricum 16 3 37 30 17 10 34 22 23 9 10 11

E u o n y m u s  verrucosus 12 34 10 42 48 1 10 19 17 39 55 95

L ig u s tru m  vulgare 29 4 59 93 23 20 121 83 207 146 84 20

P ru n u s  avium 2 — 5 3 — — 47 2 — 10 —

Crataegus oxyacantha 1 8 1 — — — 2 9 1 — 2 13

P ru n u s  spinosa 1 6 1 26 21 4 21 32 21 31 41 3

B erberis vulgaris 1 — — — — — - — — — — —
C onus mas 3 — — — 1 1 — — — 1 — -
Quercus petraeu — 2 4 — — — — — — 1 — —
A cer  campeslre — 1 — — 1 - — — — —
Quercus cerris — — 2 2 1 3 3 2 — — 7 —
V ib u rn u m  lant ana — — 22 — — — 8 — 2 4 3 -
Crataegus monogyna — — — 1 — — — 4 — 1 2 2

P y r u s  pyraster — — — — — 3 — — 1 — 3

R h a m n u s catharticus — — 1 — — — — — — —

Sorbus domestica — — — — — — — — — 1 —

L onicera  xylosteum 2 — —

Table 3
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Floristic similarity of  the plots

S im ila rity  w ith in  transect

The p lo ts fo llow ing  each  o th e r in th e  tra n se c ts  show  a h igh  flo ristic  
s im ila rity , excep t p lo ts  e1 2  (Table 3). The s im ila r ity  o f  th e  p lo ts fa r th e r  from  
each  o th e r (e.g. a1 3 ) is s lig h tly  less th a n  th a t  o f  th e  above m en tio n ed  ones. 
T he p lo ts  of tra n s e c t  “ B ”  following each  o th e r  (bx 2, b2 _ 3) show  a high 
sim ila rity .

Table 4

Floristic sim ilarity  o f  the plots in  various heights

111 «2 a3 b 2 b3 1 c2 d 2 e,

0.3 0.59 0.60

a, 1.0 0.43 0.57

1.5 0.33 0.29

2.0 0.40

0.3 0.63

a2 1.0 0.40

1.5 0.29

0.3 0.84 0.63

b, 1.0 0.77 0.53

1.5 0.89 0.44

2.0 0.50

! 0.3 0.78

b 2 1 1.0 0.67

1.5 0.50

0.3 0.80

c, 1.0 0.74

1.5 0.67

2.0 0.50

0.3 0.63

d , 1.0 0.60

1.5 0.25

- 0.3 0.82

c, 1.0 0.67

1.5
1

0.361
10* Acta  Botanica A ca d em ia e  S c ie n tia ru m  H ungaricae 27 , 1981
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S im ila r ity  between transects

T h e  floristic  s im ila rity  o f  th e  e q u id is ta n t p lo ts  o f th e  re sp ec tiv e  tra n se c ts  
w as a lso  exam ined  (e.g. a j - lq ;  a2- b 2; e tc ., T ab le  3). The v alues o f  th e  p lo ts  of 
0 to  4 m e te rs  (al5 b j, e tc .) ex ceed  tho se  o f th e  p lo ts  o f 4 to  8 m e te rs  (a2, b2, 
e tc .) . P ro ceed in g  inw ards th e  fo re s t th e  value o f  s im ila rity  is g en era lly  d ecreas
in g , h o w ev e r, it  rem ains a b o v e  0.5 w ith o u t excep tion .

Change o f the s im ila r ity  w ith in  transect according to the height

T h e  floristic  s im ila rity  o f  th e  p lo ts is decreasing  w ith  th e  in crease  of 
th e  h e ig h t  (Table 4). In  m o s t in stan ces  th e  flo ris tic  s im ila rity  su d d en ly  de
c rea se s  in  heights from  0.3 m  to  1.0 m an d  1.0 to  1.5 m e te rs , re sp ec tiv e ly . 
I t  c a n  be  explained p a r t ly  b y  th a t  th e  m a jo rity  o f  th e  sh ru b s reach es a h e igh t 
o f  0 .3  to  1 m and p a r t ly  b y  t h a t  th e  n u m b er of com m on species is decreasing  
d u e  to  th e  various ligh t co n d itio n s.

D iversity

Species-ind ividual d iversity

Proceed ing  from  th e  o u te r  edge o f  th e  m arg in  in w ard s th e  fo re s t in 
t r a n s e c t  “ A ”  the  d iv e rs ity , e q u ita b ili ty  an d  evenness are h a rd ly  changing  
(T ab le  5). In  p lo t ax th e  C ornus sanguinea, in p lo t a., th e  E u o n ym u s europaeus 
w h ile  in  p lo t a 3 th e  L ig u s tru m  vulgare are rep re se n te d  b y  m o st in d iv id u a ls .

Table 5

Species-individual diversity  ( H ) ,  equitability ( J )  and evenness ( V )

T r a n s e c t A В c D E A v e r a g e

0—4 m

n 0.7783 0.7553 0.7720 0.5507 0.8585 0.7430

J 0.7212 0.7553 0.7413 0.5288 0.7707 0.7035

V 0.6714 0.7263 0.7129 0.4824 0.7430 0.6672

4—8 m

и 0.7766 0.7200 0.7734 0.5747 0.7050 0.7099

j 0.7766 0.7546 0.7734 0.5747 0.6770 0.7113

V 0.6904 0.7152 0.7502 0.5266 0.6359 0.6655

8 - 1 2  m

H 0.7634 0.8562 0.8098

J 0.7074 0.8222 0.7648

V 0.6457 0.7167 0.6812
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In  tra n se c t “ B ”  th e  d iv e rs ity  an d  e q u ita b ili ty  o f the p lo t (b 3) in  th e  d irec
tio n  o f  th e  inside o f  the  fo rest are g re a te r  th a n  those o f th e  o th e r  tw o  plots. 
T he evenness is a lm o st th e  sam e in th e  th re e  p lo ts. The reason  o f  th e  increase 
in d iv e rs ity  is th a t  th ere  is no such  a p ro m in e n t value in th e  n u m b e r  o f  in d i
v id u a ls  in p lo t b3 th a n  in the  o th e r  tw o  p lo ts . The low d iv e rs ity , e q u ita b ility  
and  evenness in tra n se c t “ D ”  are due to  th e  g rea t n u m b er o f  in d iv id u a ls  of 
L ig u s t r u m  vu lgare .

In  th e  inside o f the  fo rest th e  species-ind iv idual d iv e rs ity  o f  th e  shrubs 
is 0.9378, th e ir  e q u ita b ility  is 0.7788, c a lcu la tin g  on K á r á s z ’s (1973) d a ta . 
In  th e  tran sec ts  low er values H  are o b ta in e d  b u t  the  e q u ita b ility  — excep ting  
tra n se c ts  “ D ” an d  “ E ”  — is a p p ro x im a te ly  th e  sam e.

S p ec ie s -re la t iv e  cover d iv e r s i t y

In  p lo ts o f 16 m 2 th e  sp ec ies-re la tive  cover d iversity , e q u ita b ili ty  and 
evenness w ere exam ined  p a r tly  on th e  basis o f add ition  o f th e  co v er p er
cen tages e s tim a ted  from  species to  species in various h e igh ts (T able  6) and 
p a r tly  v e rtica lly , on th e  basis o f th e  cover percen tages e s tim a te d  from  species 
to  species in  th e  h e ig h t levels (Table 7).

The species-re lative  cover d iv e rs ity , e q u ita b ility  and evenness ca lcu la ted  
on th e  basis o f th e  species cover su m m ed  from  level to  level a re  increasing  
to w ard s  th e  inside of the  fo rest in  tra n s e c t  “ A ”  and decreasing  in  th e  o th e r 
tra n se c ts . The h ig h est values for H , J  a n d  У  were o b ta in ed  in  tra n s e c t “ C”  
w hile th e  low est ones, in tra n se c t “ B ” .

Table 6

Species-relative cover diversity ( H ) .  equitability ( J )  and evenness ( V )

Tr a ns e c t A B C D E A v e ra g e

0 - 4  in

H 0 .7 2 1 0 0 .7 2 1 6 0 .9 2 3 6 0 .8 6 0 0 0 .8 8 2 8 0 .8 2 1 8

J 0 .6 6 8 1 0 .7 2 1 6 0 .8 8 6 9 0 .8 2 5 8 0 .7 9 2 5 0 .7 7 9 0

V 0 .6 6 0 3 0 .7 1 1 9 0 .8 8 3 0 0 .8 1 9 9 0 .7 8 5 8 0 .7 7 2 2

4 —8 m

il 0 .6 6 1 9 0 .6 5 1 4 0 .8 2 0 2 0 .7 0 5 4 0.7371 0 .7 1 5 2

j 0 .6 6 1 9 0 .6 8 2 7 0 .8 2 0 2 0 .6 7 7 4 0 .7 0 7 8 0 .7 1 0 0

V 0 .6 5 0 1 0 .6 7 1 2 0 .8 1 3 9 0 .6 6 6 4 0 .6 9 7 8 0 .6 9 9 9

8 - 1 2  m

II 0 .7 8 6 4 0 .5 6 5 5 0 .6 7 6 0

J 0 .7 2 8 7 0 .5 4 3 0 0 .6 3 5 9

V 0 .7 1 9 7 0 .5 2 7 5 0 .6 2 3 6
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Table 7

Species-relative cover diversity ( H ) ,  equitability ( J )  and evenness ( V )  in  the plots in various heights

al » , аз b i Ь 2 b 3 C1 c 2 dj d 2 e l e2

11 0 .7 1 8 2 0 .7 0 2 6 0 .8 5 0 5 0 .8 4 1 9 0 .8 0 9 0 0 .7 5 8 5 0 .7 1 1 2 0 .7 6 4 7 0 .6 2 0 1 0 .4 6 2 2 0 .9 2 7 3 0 .6 7 8 6

0 .3  m  J 0 .7 5 2 7 0 .7 7 8 0 0 .8 1 6 7 0 .8 4 1 9 0 .8 4 7 8 0 .7 9 4 9 0 .7 1 1 2 0 .7 6 4 7 0.6201 0 .4 8 4 4 0 .8 5 9 2 0 .6 7 8 6

V 0 .7 4 3 7 0 .7 6 9 6 0 .8 1 0 4 0 .8 3 6 4 0 .8 4 2 3 0 .7 8 7 5 0 .7011 0 .7 5 6 5 0 .6 0 6 8 0 .4 6 5 7 0 .8 5 4 6 0 .6 6 7 4

11 0 .7 4 9 6 0 .6241 0 .6 1 5 8 0 .7 1 8 4 0 .6 4 6 0 0 .6 1 1 4 0 .9 4 2 6 0 .8 3 5 2 0 .8 9 2 7 0 .7 8 2 0 0 .8 0 6 7 0 .6 9 2 4

1 .0  m  .1 0 .7 8 5 6 0 .8 9 2 9 0 .8 8 1 0 0 .7 9 5 5 0 .9 2 4 2 0 .7 2 3 5 0 .9 4 2 6 0 .8 7 5 3 0 .8 5 7 2 0 .8 1 9 5 0 .8 4 5 4 0 .7 2 5 6

V 0 .7 7 7 8 0 .8 8 8 0 0 .8 7 5 6 0 .7 8 7 8 0 .9 2 0 7 0 .7 1 2 5 0 .9 4 0 6 0 .8 7 0 8 0 .8 5 2 3 0 .8 1 3 0 0 .8 3 9 8 0 .7 1 5 7

11 0 .3 8 5 5 0 .3 4 4 2 0 .2 7 1 0 0 .4 4 9 5 0 .5 4 9 4 0 .3 5 6 0 0 .8 0 4 4 0 .5 6 6 8 0 .5 7 0 3 0 .2 2 2 9 0 .7 3 1 4 0 .4 7 5 5

1.5 m  .1 0 .8 0 8 0 0 .7 2 1 4 0 .4501 0.6431 0 .9 1 2 5 0 .5 9 1 3 0 .8 9 0 7 0 .9 4 1 4 0 .9 4 7 2 0 .3 7 0 2 0 .8 0 9 9 0 .9 9 6 6

V 0 .7 9 6 4 0 .7 0 4 5 0 .4 2 2 2 0 .6 2 6 9 0 .9 0 8 0 0 .5 7 0 5 0 .8 8 6 6 0 .9 3 8 4 0 .9 4 4 5 0 .3 3 8 2 0 .8 0 2 7 0 .9 9 6 4

H 0 .3 0 1 0 0 .4 7 1 3 0 .1 4 7 8 0 .1 6 8 1 0 .2 3 6 4 0 .6 2 8 5 0 .2 9 5 0 0 .3 9 8 0 0 .2 7 6 4 0 .2 7 7 4

2 .0  m  J 1 .0 0 0 0 0 .9 8 7 8 0 .4 9 1 0 0 .5 5 8 5 0 .4 9 5 5 0 .8 0 7 6 0 .9801 0 .8 3 4 2 0 .9 1 8 3 0 .7 5 5 5

V 1 .0000 0 .9871 0 .4 4 6 3 0 .5 1 9 7 0 .4 6 4 9 0 .7 9 9 7 0 .9 7 8 3 0 .8 2 4 1 0 .9 1 1 1 0 .7 3 4 0

4
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Proceeding vertica lly  upwards, the d iversity  is generally decreasing. 
The high diversity values are most often  shown in the level o f 0.3 to  1 m, 
and the low ones, in the level of 2 m eters. In som e instances the change o f  the 
equ itab ility  and evenness is similar to  th at of the diversity. In instances (e.g. 
ax and a2) where 2 -3  species can be found in the exam ined level having approx
im ately  the same cover, the equitab ility  and evenness w ill be high. A t the 
sam e tim e the d iversity  w ill be lower than in levels containing.

D o m in a n c e - d iv e r s i t y  curves

The dom inance-diversity curves were constructed  on the basis o f  the 
relative cover values as values of im portance ( W h it t a k e r  1965). In the equ i
d istant plots of the transects the cover values o f  the species were averaged, 
the averages were sum m ed, and the relative cover o f  the species were expressed  
in the percentage o f  the sum  (Fig. 2).

In sem i-logarithm ic plotting the dom inance-diversity curve relating  
to the zone o f 0 to 4 m eters approaches to  a sigm oid shape. On the upper part 
o f the curve four or f iv e  species are in the v ic in ity  o f  each other (A c e r  ta ta r i -

Acta Botanic2  Acxdemiae Scientiarurn Hungaricae 27, 1981

Fig. 2. D o m in an ce-d iv e rsity  curves



4 3 2 I . M ÉSZÁROS— P. JAK U CS— I. PRÉCSÉN Y I

Table 8

C om m unity m atrix  fo r  the outer

«hi C o rn u s R o s a E u o n y m u s A c e r E u o n y m u s L ig u s tr u m

a ih
s a n g u in e a c a n in a e u ro p a eu s ta ta r ic u m v e rru c o su s vu lg a re

C ornus sanguinea 2 .3 2 0 0 0 .8 1 8 2 0 .9 4 6 6 0 .5 9 7 3 0 .8 8 8 6 0 .5 3 4 9

Rosa can in a 0 .7 8 6 4 2 .4 7 9 9 0 .7 6 9 2 0 .7 1 0 9 0 .6 6 0 2 0 .6 5 1 1

E u o n ym u s europaeus 0 .8 6 7 6 0 .7 1 8 7 2 .0 3 8 2 0 .5 0 1 4 0 .8 0 9 1 0 .7 1 7 0

A cer ta taricum 0 .7 4 2 2 0 .7 3 8 9 0 .6911 3 .1 1 4 4 0 .7 4 1 6 0 .6 8 8 2

E u o n ym u s  verrucosus 0 .7 9 4 2 0 .6 3 6 1 0 .8 4 4 3 0 .5 4 7 3 2 .0 1 6 7 1 .0 9 7 9

L ig u stru m  vulgare 0 .6 6 9 6 0 .6 4 3 5 0 .7 7 4 9 0 .5 8 8 0 0 .9 2 6 6 2 .0 7 5 9

Cornus mas 0 .9 5 7 2 1 .0 9 4 0 2 .7 6 9 6 1 .2 3 0 9 2 .1 5 4 1 1 .6 4 1 6

P ru n u s a v ium 0 .6 3 8 0 0 .3 8 7 0 0 .6 5 4 8 0 .3 3 0 9 0 .6 7 0 0 0 .5 4 4 5

P ru n u s sp inosa 0 .8 5 1 5 0 .6 2 4 1 0 .8 4 8 4 0 .5 0 1 4 0 .8 3 8 0 0 .7 5 9 5

Crataegus monogyna 0 .8 4 3 7 0 .6 5 5 6 0 .7 3 1 5 0 .8 9 4 9 0 .6 6 1 0 0 .5 7 0 3

Crataegus oxyacantha 0 .3 6 4 6 0 .5 3 3 2 0 .4 1 6 8 0 .4 6 4 0 0 .3 9 6 7 0 .6 3 0 0

V ib u rn u m  lantana 0 .9 9 8 0 0 .6 8 2 7 0 .9 8 1 4 0 .5 8 8 9 0 .7 7 3 1 0 .7 1 2 5

P yru s pyraster 1.0000 0 .3 2 4 4 1.0000 0 .2 7 0 8 1.0000 0 .8 7 7 2

Species effect 0 .7 9 2 8 0 .6 5 4 7 0 .9 5 2 4 0 .6 0 2 2 0 .8 7 6 6 0 .7 8 5 4

V alu es B t in th e  m ain  diagonal

c u m ,  L i g u s t r u m  vu lgare ,  R a s a  c a n in a ,  C o rn u s  sa n g u in ea ,  P r u n u s  s p in o s a ) .  
I t  show s p a r tly  th a t  th e re  is n o  species whicli w ould h av e  a considerab le  
c o m p e tit iv e  ad v an tag e  over th e  o th e r  species and  tak e  up  th e  g re a te r  p a r t  o f 
th e  n ic h e sp a c e , and  p a r tly  t h a t  th e  e n v iro n m en ta l cond itions are  fav o u rab le  
fo r m o re  species. The la t te r  re m a rk  is su p p o rte d  b y  th e  fa c t, to o , th a t  th e  
a v e ra g e  o f  species-relative cover d iv e rs ity , e q u ita b ility  and  evenness is h ig h es t 
also  in  th is  zone.

T h e  curve  re la tin g  to  th e  zone o f 4 to  8 m eters  is also a p p ro ach in g  to  th e  
s ig m o id  sh ap e  h u t the  species fo u n d  in th e  p receding  one on ly  p a r t ly  can  he 
fo u n d  on its  top  (C ornu s s a n g u in e a ,  A c e r  ta ta r ic u m ,  L ig u s t r u m  v u lg a r e ;  new  
sp ec ies: E u o n y m u s  ve rru co su s ,  C ra ta eg u s  o x ya c a n th a )  an d  th e  o rd e r o f th e  
species is also d ifferen t. T here  is no  species e ith e r  in  th is  zone w h ich  w ould  
ta k e  u p  th e  g rea test p a r t  o f th e  n ichespace  b y  oneself. The av erag e  d iv e rs ity , 
e q u i ta b i l i ty  and  evenness v a lu es  are  low er th a n  in th e  zone o f  0 to  4 m eters .

T h e  shape of th e  cu rve  .re la tin g  to  th e  in n erm o st zone (8 to  12 m eters) 
is d if fe re n t from  th a t  of th e  p reced in g  tw o  curves. The f ir s t  sec tion  o f  th is  
cu rv e  show s a g rea t s im ila rity  w ith  th e  cu rve  o f th e  geom etric  series ( W h it 
t a k e r  1965). In th is sec tion  th re e  species (C o rn u s  m a s ,  A c e r  ta ta r ic u m  and  
L i g u s t r u m  vu lgare)  can be fo u n d , w hich  ta k e  up th e  g rea t p a r t  o f  th e  n ich e 
sp ace . A ccord ing  to  th is  th e  av e rag e  d iv e rs ity  is low est in  th is  zone.

A c ta  B o ta n ica  Academ iae Sc ien tia ru m  H u n g a rica e  27, 1981
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(0  to 4 m ) zone

C o rn u s P r u n u s P r u n u s C ra ta eg u s C ra ta e g u s V ib u r n u m P y r u s Commun ity
m a s a v iu m s p in o sa m o n o g y n a o x y a c a n th a la n ta n a p y ra ste r effect

0 . 5 7 2 7 0 . 8 6 3 6 0 . 8 5 4 2 0 . 5 4 1 1 0 . 5 1 6 8 0 . 6 8 8 8 0 . 5 4 9 9 0 . 6 9 7 7

0 . 7 2 0 0 0 . 4 9 7 3 0 . 6 6 8 9 0 . 3 8 2 1 0 . 6 4 1 5 0 . 6 8 8 2 0 . 4 1 9 8 0 . 6 3 3 0

1 . 0 5 8 7 0 . 8 6 1 4 0 . 8 1 8 9 0 . 4 4 8 0 0  5 5 5 6 0 . 8 1 5 3 0 . 8 0 0 0 0 . 7 4 7 6

0 . 7 5 0 0 0 . 7 0 8 9 0 . 6 0 3 9 0 . 6 9 4 7 0 . 5 2 8 6 0 . 6 4 5 4 0 . 4 2 5 0 0 . 6 6 3 2

0 . 8 2 3 5 0 . 8 6 3 3 0 . 8 5 8 8 0 . 3 8 9 8 0 . 5 8 7 0 0 . 6 5 2 9 1.0000 0 . 7 5 7 9

0 . 4 6 1 6 0 . 7 6 5 8 0 . 8 0 3 6 0 . 2 9 2 1 0 . 6 7 8 4 0 . 7 3 0 9 1 . 0 5 6 4 0 . 6 9 9 3

4 . 9 2 3 7 3 . 6 9 2 8 1 . 2 3 0 9 — 1 . 2 3 0 9 — — 1 . 7 7 8 0

0 . 7 5 0 0 1 . 4 6 4 9 0 . 5 1 9 6 0 . 3 0 7 7 0 . 3 3 6 2 0 . 5 7 7 0 0 . 6 6 2 3 0 . 5 3 1 5

0 . 2 5 0 0 0 . 7 6 5 6 2 . 1 2 3 0 0 . 5 4 0 9 0 . 7 6 6 7 0 . 9 4 2 1 0 . 8 1 1 8 0 . 7 0 8 3

0 . 7 0 2 7 0 . 8 1 4 9 4 . 0 3 8 7 0 . 1 4 9 6 — 0 . 6 6 9 4

0 . 2 5 0 0 0 . 3 9 7 8 0 . 6 2 5 9 0 . 0 4 2 6 2 . 0 2 8 9 0 . 5 2 1 9 0 . 1 3 4 7 0 . 3 9 8 2

0 . 8 5 5 0 1 . 0 4 4 3 — 0 . 5 8 5 9 2 . 6 8 6 3 0 . 8 9 9 3 0 . 8 1 2 1

1.0000 1.0000 0 . 0 8 3 1 1 . 0 0 0 0 2 . 0 0 0 0 0 . 7 5 5 6

0 . 6 2 6 3 0 . 9 9 7 9 0 . 8 2 0 3 0 . 4 0 4 3 0 . 5 5 5 0 0 . 7 2 6 3 0 . 6 7 5 9

N iche-w idth and  overlap

A n iche-ax is w as form ed on th e  basis o f  th e  cover estim ated  from  species 
to  species in  v a rio u s  heights. This axis co rre sp o n d s  to  th e  “ ligh t c o n d itio n s” .

On th e  basis  o f  th e  n iche-w id th  (c o m m u n ity  m a trix  Tables 8, 9 a n d  10) 
th e  species can  be d iv ided  in to  th e  fo llow ing g roups: 1. There is species o f 
wrh ich  the  n ich e -w id th  is unchanged  p ro ceed in g  in w ard s from  the  edge o f  th e  
m arg in : P y r u s  p y r a s t e r ; 2. Species of w hich  th e  n iche-w id th  is n a rro w  in th e  
second zone (4 to  8 m eters) and w ide in  th e  f i r s t  (0 to  4 m eters) a n d  th ird  
(8 to  12 m eters) zones: Cornu s m a s  an d  V i b u r n u m  la n ta n a ;  3. Species o f  w h ich  
th e  n iche-w id th  is n a rro w  in the  f irs t  an d  th i rd  zones and  wide in  th e  second 
zone: E u o n y m u s  ve rru co su s  and C ra ta eg u s  o x y a c a n t h a ;  4. The n ic h e -w id th  o f 
th e  following species is narrow ing  from  th e  o u te r  zone tow ards th e  in side  of 
th e  fo rest: A c e r  ta ta r i c u m , R o s a  c a n in a ,  C o r n u s  sa n g u in e a , P r u n u s  s p in o s a ,  
L ig u s t r u m  vu lgare .

The av erag e  o f  th e  n iche-w id th  o f th e se  10 species is also d ec reas in g  
from  th e  o u te r edge o f  th e  m argin  to w ard s th e  in side  of the forest.

The conclusion  can  be draw n from  th e  c o m m u n ity  m a trix  t h a t  in  th e  
o u te r  zone th e  o v e rla p  is g reat be tw een  P r u n u s  a v i u m  and C ornu s m a s ,  Cor-

A cta  B o tan ica  A ca d em ia e  Scientiarum  H ungaricae 27 , 1981
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Table 9

C omm unity m a trix  fo r  the

<*hi

«Ш

Cornus
sanguinea

Rosa
canina

Euonymus
europaeus

Acer
tataricum

Euonymus
verrucosus

Ligustrum
vulgare

C ornus sanguinea 2 .0 4 3 5 0 .7 1 1 8 0 .5 7 1 6 0 .5822 0 .7 1 3 0 0 .8 6 6 6

R osa canina 0 .5 2 0 5 1 .6 3 4 8 0 .6 1 1 3 0 .4 4 0 3 0 .6 0 1 4 0 .6 2 6 8

E u o n y m u s  europaeus 0 .2 9 8 6 0 .5 6 8 9 1 .1 5 0 0 0 .1 2 3 6 0 .4 0 6 4 0 .7 4 7 7

A cer tataricum 0 .7 0 2 1 0 .6 3 5 4 0 .2 8 6 3 2 .5240 0 .7 6 8 5 0 .5 6 7 1

E u o n y m u s  verrucosus 0 .7 8 1 6 0 .8 9 0 4 0 .8 6 8 7 0 .7 3 2 3 2 .3 8 5 6 0 .7 4 7 7

L ig u stru m  vulgare 0 .7 8 4 4 0 .5 4 7 4 0 .9 8 6 5 0 .4621 0 .6 3 4 3 1 .8 4 4 6

C ornus mas 0 .0 9 0 3 1.0000 1.0000 0 .0 7 7 9 0 .3 1 6 0 0 .1 6 1 8

P ru n u s  spinosa 0 .6 5 9 5 0 .4 9 4 5 0 .6 8 7 7 0 .5 0 1 0 0 .6651 0 .7 9 4 4

C rataegus monogyna 0 .3 5 2 5 0 .4 6 1 7 0 .4 6 9 7 0 .3 9 4 6 0 .4 0 7 6 0 .5 6 6 2

Crataegus oxyacantha 0 .5 7 5 4 0 .8 0 9 5 0 .1 2 3 7 0 .8 2 3 7 0 .6 8 1 9 0 .4 7 5 7

V ib u rn u m  lantana 1.0000 — — 1.0000 1.0000 0 .9 6 1 6

P yru s  pyraster J .0 0 0 0 1.0000 1.0000 0 .3 4 6 2 0 .6 9 7 0 1.0000

Species effect 0 .6 1 5 0 0 .7 1 2 0 0 .6 6 0 6 0 .4 9 8 5 0 .6 2 6 5 0 .6 8 3 3

Values B, in th e  m ain  diagonal

T a b le  10

C omm unity m a trix  fo r  the

«hi !

am

Cornus
sanguinea Rosa canina Acer tataricum

Euonymus
verrucosus

Ligustrum
vulgare

C ornus sanguinea 1 .8 8 2 2 1 .1 7 6 4 0 .5 0 9 7 0 .7058 0 .7 9 6 9

Rosa canina 0 .6 2 5 0 1 .4000 0 .2 8 8 6 0 .3 7 5 0 0 .5 4 1 9

A cer tataricum 0 .6 9 6 3 0 .5 7 8 6 2 .3 9 3 9 0 .2923 0 .4 9 2 7

E u o n y m u s  verrucosus 0 .3 7 5 0 0 .3 3 3 4 0 .1 3 9 7 1 .3000 0 .7 6 1 3

L ig u stru m  vulgare 1 .1 5 9 0 0 .8 2 9 0 0 .5 0 3 2 0 .8166 1 .8 6 8 8

C ornus mas 0 .6 6 3 5 0 .9231 1 .0 3 8 6 0 .2 3 1 0 0 .7 7 4 4

P ru n u s  avium 1.0000 0 .2 1 8 8 1.0000 1 .0 0 0 0

P ru n u s  spinosa 1.0000 0 .6667 0 .2 6 5 7 0 .8750 0 .9 0 3 3

Crataegus oxyacantha 0 .3333 0 .0 3 1 3 0 .7 0 0 0 1.0000

V ib u rn u m  lantana 1.0000 0 .4 6 8 8 1 .1785 1 .2 8 5 7

P yru s  pyraster 0 .9 7 5 0 1 .2000 0 .5 0 0 0 0 .5 9 9 9 0 .7 7 4 1

Species effect 0 .7 8 4 8 0 .8041 0 .3 9 6 1 0 .6774 0 .8 2 8 0

Values B, in the  m ain  diagonal
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middle (4  to 8 m ) zone

Cornus
mas

Prunus
spinosa

Crataegus
monogyna

Crataegus
oxyacantha

Viburnum
lantana

Pyrus
pyraster

C o m m u n ity
e ffe c t

0 .1 5 1 3 0 .7547 0 .7 6 7 9 0 .3 4 0 6 0 .5 6 6 4 0 .9 9 7 8 0 .6 3 8 5

1 . 0 0 0 0 0 .5 0 1 4 0 .7 3 3 5 0 .4901 0 .8 9 9 9 0 .6 4 2 5

1 . 0 0 0 0 0 .6 6 3 3 0 .1 6 6 1 0 .1 2 3 7 0 .8 0 0 0 0 .4 8 9 8

0 .2 1 2 4 0 .6 2 3 7 0 .7 3 7 5 0 .6 6 5 3 0 .9 7 3 0 0 .5 2 7 1 0 .6 0 8 9

0 .5 7 4 8 0 .7 8 0 0 0 .7 0 7 2 0 .5 9 7 6 0 .7 3 5 3 0 .9 7 5 8 0 .7 6 2 9

0 .3 9 8 8 0 .8813 0 .9 6 0 2 0 .4281 0 .9 9 7 0 0 .8 4 4 9 0 .7 0 9 7

1 .5 8 3 4 0 .2 7 9 3 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 — 0 .2 9 7 3

0 .5 0 7 1 1 .7453 0 .8 0 0 3 0 .2 1 9 0 0 .6 6 6 7 0 .5 0 0 0 0 .5 9 0 5

0 . 0 0 0 0 0 .6 8 9 3 1 .1 0 8 2 0 .4 5 4 2 0 .5 0 0 0 0 .5 0 0 0 0 .4 3 6 0

0 . 0 0 0 0 0 .3878 0 .6 3 5 5 2 .9 0 5 2 0 .5 0 0 0 0 .3 4 2 4 0 .4 8 6 9

0 .0 4 4 1 0 .5 7 1 4 1 . 0 0 0 0 1 . 0 0 0 0 2 .0 0 0 0 0 .8221

1 . 0 0 0 0 1 . 0 0 0 0 0 .1 9 1 0 2 .0 0 0 0 0 .8 0 3 8

0 .3 8 8 9 0 .6 4 8 4 0 .6 8 2 6 0 .4 1 0 0 0 .6 2 3 3 0 .7 0 9 8

inner (8  to 12 m ) zone

Cornus mas Prunus avium Prunus spinosa
Crataegus

oxyacantha
Viburnum

lantana Pyrus pyraster
C o m m u n ity

e ffe c t

0 .3 0 0 6 0 .9 4 1 1 — — 1 .0 1 9 5 0 .7 7 8 6

0 .2 2 2 2 0 .8 9 9 9 0 .5 5 0 0 0 .5 9 9 9 0 .6 9 9 9 0 .6 6 6 7 0 .5 4 6 9

0 .6 4 2 8 0 .2 4 2 5 0 .3 5 6 1 0 .0 6 9 4 0 .4041 0 .3 1 2 5 0 .4 0 8 7

0 .0 5 5 6 0 .8 0 0 0 0 .8 5 0 0 1 .2 0 0 0 0 .7 3 3 3 0 .3 3 3 3 0 .5 5 8 2

0 .5 1 0 3 0 .5 0 0 0 1 .0 5 2 0 1 . 0 0 0 0 0 .5 0 0 0 1 .2 0 7 2 0 .8 0 7 7

4 .1 5 4 5 0 .5 7 7 1 0 .6 9 2 4 0 .7 0 0 0

2 .0 0 0 0 1 . 0 0 0 0 1 .0000 0 .8 3 3 3 0 .8 6 4 6

0 .2 7 7 8 0 .5 0 0 0 1 .5 0 0 0 1 .00 0 0 0 .5 0 0 0 1 . 0 0 0 0 0 .6 9 8 9

0 .5 0 0 0 1 . 0 0 0 0 1 . 0 0 0 0 0 .5 0 0 0 0 .5 8 0 7

— 1 .0715 1 .2 8 5 7 1 .2 8 5 7 2 .5 7 1 4 1 .0823

0 .3 0 0 0 — 0 .8 9 9 9 — 1 .7 9 9 9 0 .7 4 9 8

0 .3 2 9 9 0 .6 4 4 8 0 .8 5 1 2 0 .8 7 9 3 0 .5 9 5 8 0 .7 4 7 4
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n u s  m a s  and  E u o n y m u s  e u r o p a e u s  and  Cornu s m a s  an d  E u o n y m u s  ve rru co su s ,  
re sp e c tiv e ly . G reat o v erlap  v a lu e s , like th e  p reced ing  ones, c an n o t be fo u n d  in 
th e  m id d le  zone. In th e  in n e r  zone V ib u rn u m  la n ta n a  has a considerab le  o v erlap  
w ith  L ig u s t r u m  vu lgare  a n d  C ra ta eg u s  o x ya ca n th a  fu r th e r  on th e re  is a g re a t 
o v e r la p  betw een C ra ta eg u s  o x y a c a n th a  and E u o n y m u s  verru co su s ,  L ig u s t r u m  
v u lg a r e  and  P y r u s  p y r a s t e r .

In  the  ou ter zone th e  h ig h e s t com m unity  e ffec t can  be found a t C o rn u s  
n ia s  w hile  the low est one, a t  C ra ta eg u s  o x ya ca n th a  (T able 8). The species effect 
is h ig h e s t a t P r u n u s  a v i u m ,  E u o n y m u s  eu ro p a eu s  is close to  it. The species 
e ffe c t is low est a t C ra ta eg u s  m o n o g y n a .

In  the  m iddle zone th e  co m m u n ity  effect is a p p ro x im a te ly  o f th e  sam e 
g re a tn e s s  a t V ib u rn u m  la n t a n a  an d  P y r u s  p y r a s t e r  and  is low est a t  C o r n u s  
m a s  (T able  9). The species e ffec t is high in case o f  9 species, and  co m p arin g  
to  th e  preceding ones, i t  is low  in case of 3 species.

In  th e  inner zone th e  species have th e  g re a te s t e ffect on V ib u r n u m  la n 
t a n a  a n d  the  sm allest one o n  A c e r  ta ta r icu m  (T able 10). T he species effect o f 
C r a ta e g u s  oxyacantha ,  P r u n u s  s p in o s a ,  L ig u s tr u m  v u lg a re  and  R o sa  c a n in a  is 
a p p ro x im a te ly  of th e  sam e g rea tn ess . A c er  ta ta r ic u m  and  C ornu s m a s  h av e  
s im ila r i ty  effect on th e  o th e r  species.

In  case of V ib u r n u m  la n t a n a  a g reat c o m m u n ity  effect can lie g en era lly  
fo u n d  in each zone w hile in  case  o f  R osa  c a n in a , A c e r  ta ta r ic u m  an d  C ra ta eg u s  
o x y a c a n t h a  a very  sm all o n e  can  be found. P r u n u s  s p in o s a  and  L ig u s t r u m  
v u lg a r e  have  great effect on th e  o th e r  species. A c e r  ta ta r ic u m  and  C o rn u s  m a s  
e x e r t  a sm all effect on th e  o th e r  species.

Conclusions

T h e species-relative c o v e r  d iv e rs ity  of the  sh ru b s  is decreasing  from  th e  
ed g e  o f  th e  forest m arg in  to w a rd s  the inside o f th e  fo rest. This m eans an  
in c re a se  in  the “ o rd erin g ”  o f  th e  sh ru b  layer from  th is  p o in t of view .

In  the  ou ter zones o f  th e  fo rest m argin  th e  m icroclim atic  an d  soil 
f a c to r s  re n d e r the ex istence  o f  m a n y  species possible so t h a t  none of th e  species 
h a s  a com petitive  a d v a n ta g e  over th e  o ther species. P roceed ing  inw ards th e  
fo re s t  th e  env ironm en ta l fa c to rs  are  m odified an d  th e  co m p e titiv e  re la tio n s  
a re  ch an g in g  due to  th e  c lo sin g  o f th e  foliage of th e  trees. The species w hich  
m o s t a d a p te d  to  the  m o d ified  co n d itions tak e  up  th e  g re a te r  p a r t  o f th e  n iche- 
sp a c e . M ost o f the sh ru b  spec ies response for th e  sh ad in g  in ten sify in g  in w ard s  
th e  fo re s t  w ith  narrow ing  th e i r  n iche-w id th .

T h e  com m unity  an d  species effects are v a ria b le , in  th e  various zones 
d if fe re n t  species show h igh a n d  low  values. The c o m m u n ity  effect is g enera lly  
h ig h  in  case of V ib u rn u m  la n t a n a  and  low in case o f  R o s a  c a n in a , A c e r  ta ta r i -
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cum  and Crataegus oxyacantha. P runus sp in o sa  and Ligustrum  vulgare have  
great effect on the other species, Acer ta ta ricum  and Cornus m as have a 
sm all one.

On the hasis o f  floristic sim ilarity, species-relative cover d iversity, 
evenness and dom inance-diversity curves it can he stated that the greatest 
w idth o f the margin o f the turkey-oak forest is appr. 8 meters. Inner from  
this distance shrub-structure characterizing the inside o f the forest can be found.
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