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Stu d ies on the occurrence frequency of insects and m ites causing  ga lls on leaves of 
hornbeam  C arpim is be tu lu s  L. in southern P olan d 1

A b stract: Studies on the species com position of galls occurring on the leaves of Carpimis betulus L. w ere 
conducted  in 2001 in the follow ing three localities: the Wolski Forest, the Ojców N ational Park and  the 
Krzeszow ice Forest D istrict (UTM-DA-16). A total of 1852 galls w ere found. The galls w ere caused by insect 
or m ite species. Aceria macrotricha (N a l e p a , 1919) w as the m ost ab undan t species. The index of occurrence 
frequency and the Agrell index of species association have been calculated..
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INTRODUCTION

H orn b eam  Carpimis betulus L. is a va luab le  com ponen t of o u r  forest s tands. O n its 
leaves the galls m ay  be found , often  caused  by  Zygiobia carpini (F. L ow , 1874) (Diptera, 
Cecidomyiidae) ( B u h r  1964-1965, S k u h r a v A  1994, P o s t n e r  1982, C s ó k a  1997). 
A ccord ing  to SKUHRAVY &  S k u h r a v A  (1998) Z. carpini occurs m o re  a b u n d a n tly  in the 
w a rm er localities. Aceria macrotricha ( N a l e p a  1919) (Acarina , Eriophyidae) is found  
com para tive ly  rarely . SKRZYPCZYŃSKA (1997) rep o rted  on  the index  of occurrence 
freq u en cy  of galls on  leaves of ho rn b eam  g row ing  in the  O jców  N ationa l P ark  in 
so u th e rn  P oland  d u r in g  tw o consecutive years. L low ever, no  co m p ariso n  w as m ade  
b e tw een  the frequencies of the gall -  m akers on Carpinus betulus g ro w in g  u n d e r

1 Part of this investigations is under the problem  5P06H  08819 sponsored by the State Com mittee for Scientific 
Research
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d iffe ren t site  cond ition  in  s tan d s  of d ifferen t function  in a single vegeta tion  season. 
For th is reason  a s tu d y  w as u n d e rta k e n  the aim  of w hich  was:

to co m p are  the  species com position  of gall-m akers on ho rn b eam  foliage in s tan d s 
s itu a ted  n ea r an u rb a n  agg lom era tion , in a p ro tec ted  area, u n d  in a m an ag ed  
forest,

- to ev a lu a te  the frequency  of th e ir occurrence,
- to d e te rm in e  the species associations.

MATERIAL AND METHODS

The field  stud ies w ere  carried  o u t in 2001 in th ree localities: in the u p la n d  forest of 
the W olski F orest s itu a ted  n ear K raków , in  the m ixed u p lan d  forest of the O jców  N a ­
tional P ark , an d  in the u p la n d  forest, a p a r t of D olina B ędkow ska Forest R ange of the 
K rzeszow ice Forest D istric t (the K raków  Forest Region) (UTM DA 16).

These localities w ere choosen  because  of their s ituation , n am ely  -  n ear an  u rb an  
ag g lo m era tio n  of K raków  (the W olski Forest), in a p ro tec ted  area (the O jców N ational 
Park), an d  in a m an ag em en t forest (the K rzeszow ice FD). In each locality, 20 trees of 
Carpinus betulus w ere  selected  at ran d o m . From  each tree 100 leaves w ere  ran d o m ly  
collected , in  total 6000 leaves w ere  tested . The galls w ere iden tified  using  B u h r 'S  w ork  
(1964-1965). The fo llow ing  pub lica tio n s w ere  also used: N U N B E R G  (1964), S C H N A ID E R  

(1976) S k u h r a v A  &  S k u h r a v y  (1992), as w ell as S k u h r a v y  &  S k u h r a v A  (1998).
In  o rd e r to calculate the frequency  of gall occurrence, the fo rm ula  g iven  b y  SE G E - 

b a d e  &  S c h a e f e r  1979) w as used:

F = - ad  
n

w here: n -  n u m b er of trees, z -  n u m b er of trees w ith  galls, a -  a partic ip a tio n  of a t­
tacked  leaves in re la tion  to all ana ly sed  leaves, d -  m ean n u m b er of galls p e r leaf a t­
tacked.

To describe  the deg ree  of association  am ong  species found , the  A grell index  of sp e ­
cies associa tion  w as calcu lated .

RESULTS

A to ta l of 1852 galls, cau sed  b y  4 insect an d  m ite species, w ere  found  on  Carpinus 
betulus leaves. O u t of th is n u m b er, 1105 galls w ere  iden tified  in  the O jców  N P., and  
the  low est n u m b e r i.e. 78 galls -  in the W olski Forest (Table I). Aceria macrotricha 
(Acarina, Eriophyidae) w as the  m o st a b u n d a n t species w ith  1037 galls found  in the 
O jców  N P. The sam e species w as also n u m ero u s, w ith  430 galls iden tified , in the 
K rzeszow ice FD (Table I). A m ong  gall -  m idges (Diptera, Cecidomyiidae) the  m ost 
a b u n d a n t species w as Contarinia carpini K lE FF E R , 1897, w ith  201 galls fo u n d  in the 
K rzeszow ice FD an d  69 galls -  in the  W olski Forest. C. carpini w as n o t p re sen t in the 
O jców  N P. T here w ere  also o th er species encoun tered , as follows: Aschistonyx carpini- 
colus R u b s a a m e n ,  1917 a n d  Zygiobia carpini (F. L o w , 1874) (Diptera, Cecidomyiidae).
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Table I. O ccurrence frequency (F) for galls on the leaves of Carpinus betulus L. in the W olski Forest (LW), the 
Ojców N ational Park (OPN) and the Krzeszowice Forest District (NK) in 2001 (*- per total num ber of 20 
analysed trees, **- per total num ber of 2000 analysed leaves).

Species
N um ber o f trees 

w ith  galls*

N um ber o f  
leaves w ith 

galls**

N um ber o f galls 
on  analysed 

leaves
F

LW OPN NK LW OPN NK LW OPN NK LW OPN NK
Acarina. Eriophyidae
Aceria macrotricha 
(N a l e p a , 1919)

1 2 1 2 146 62 2 1037 430 0 .00005 0 .0518 0.0107

Diptera, Cecidomyiidae
Aschistonyx carpinicolus 
Ru b s a a m e n , 1917

3 2 8 5 4 9 5 4 9 0 .00030 0 .0002 0.0018

Contarinia carpini 
Kieffer , 1897

19 - 20 69 - 194 69 - 201 0 .00327 — 0 .1005

Zygiobia carpini (F. Low, 
1874)

2 18 6 2 28 14 2 64 29 0.00010 0 .0288 0 .0043

The m ean  n u m b e r of galls p er leaf a ttacked  w as the h ig h est in the case of A. macro- 
tricha (7.10 galls in the  O jców NP). The low est v a lu e  of this index w as 1.0, an d  th is 
concerned  A. macrotricha (the W olski Forest), A . carpinicolus (the W olski Forest, the 
O jców  N P.), a n d  Z. carpini (the W olski Forest).

The in d ex  of o ccu rrence  frequency  (F) w as  h ig h e s t in the  case of Contarinia 
carpini, n am e ly  0.1005 (the K rzeszow ice FD), w h ile  it w as  low est for Aceria macrotri­
cha -  0.00005 in  the  W olski Forest. This m ean s th a t C. carpini w as over 2000 tim es 
m ore  fre q u e n t th a n  A. macrotricha. The m ost co n sid e rab le  d ifference  in  th is index  
occu rred  in  the case of A. macrotricha; it w as 1036 tim es h ig h e r in the O jców  N P  th an  
in the W olsk i Forest.

This index  con sid erab ly  v aried  in the case of Zygiobia carpini; it w as 288 tim es 
h ig h er in the O jców  N P  than  in the W olski Forest. The index  of occurrence frequency  
for the rem ain in g  species is g iven in Table I.

The A grell index  of species association (Ąg) reach ed  the h ig h est va lue , i.e. 0.400, for 
Contarinia carpini an d  Aschistonyx carpinicolus -  in the K rzeszow ice FD (Table II).

Table II. The Agrell index of species association (A g ) in relation to the causing galls on Carpinus betulus L. 
leaves in the Krzeszowice Forest District in 2001.

Species 1 2 3 4

1 Aceria macrotricha - - 0.050 -
2 Aschistonyx carpinicolus - - 0.400 0.166

3 Contarinia carpini 0.050 0.400 - 0.300
4 Zygiobia carpini - 0.166 0 .300 -

H ig h  v a lu es  of th is  index  w ere  also reached  by  A. carpinicolus a n d  A. macrotricha 
in  the W olski F o rest an d  the O jców  N P, i.e. to  0.333 (Tables III a n d  IV). T he A grell 
index  h a d  its lo w est va lu e , n am ely  0.050 in the  case of Zygiobia carpini an d  Contarinia 
carpini -  in th e  W olsk i Forest, as w ell as C. carpini an d  A. macrotricha -  in  the 
K rzeszow ice FD  (Tables III and  III). The lo w est v a lu e  of th is index  (0.050) w as
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8 times low er th a n  in  its h ig h es t v a lu e  (0.400). The A g re ll index  for the rem ain in g  
species is g iven  in  the Tables II, III an d  IV.

Table 111 The Agrell index of species association (Ag) in relation to the causing galls on Carpinus betulus L. 
leaves ir the Wolski Forest in 2001.

Species 1 2 3 4
1 Aciria macrotricha - 0.333 - -
2 Asdiistonyx carpinicolus 0.333 - 0.157 -

3 Cortarinia carpini - 0.157 - 0.050
4 Zypobia carpini - - 0.050 -

Table IV The Agrell index of species association (Ag) in relation to the causing galls on Carpinus betulus L. 
leaves ir the Ojców National Park in 2001.

Species 1 2 3
1 Accria macrotricha - 0.333 0.052
2 Aschistonyx carpinicolus 0.333 - 0.052
3 Zypobia carpini 0.052 0.052 -

CONCLUSIONS

1. Location of h o rn b eam  -  n ear an  u rb an  agg lom eration , in a n a tiona l park , and  in 
a n  a naged  forest has no  sign ifican t influence on  the species com position  of gall- 
m acers on Carpinus betulus leaves.

2. The frequency  of galls occurrence v aried  considerab ly  in the investiga ted  localities.
3. A ssociations of gall-m aker species v a ried  d istinctly  in d ifferen t sites.
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STRESZCZENIE

[Tytuł: B adania częstości w y stęp o w an ia  o w ad ó w  i pajęczaków  pow odu jących  w yro- 
śla na liściach g rabu  pospo litego  Carpinus betulus L. w  po łudn iow ej Polsce]

B adania w yrośli na liściach g rabu  pospo litego  Carpinus betulus L. p ro w ad zo n o  
w  2001 roku  na trzech  stanow iskach . P ierw sze -  Las W olski u sy tu o w an e  było  w  p o ­
b liżu  aglom eracji m iejskiej K rakow a, d ru g ie  na obszarze p raw n ie  ch ro n io n y m  w  Oj­
cow sk im  P arku  N a ro d o w y m  a trzecie w  d rzew o stan ie  g o spodarczym  w  N ad l. K rze­
szow ice, Leśn. D olina B ędkow ska . N a k ażd y m  stanow isku , z 20 w y b ran y ch  losow o 
g rabów  pob ran o  po  100 liści.

W  w y n ik u  b ad ań  s tw ie rd zo n o  1852 w yrośla , w  tym  najw ięcej -  1105 w  m ateria le  
z O jcow skiego P a rk u  N arodow ego . W yrośla by ły  sp o w o d o w an e  p rzez  cztery  g a tunk i 
sp raw ców : Aceria macrotricha (.Acańna, Eriophyidae), Aschistonyx carpinicolus, Contarinia 
carpini, Zygiobia carpini (Diptera, Cecidomyiidae). N ajliczniej w  b a d a n y m  m ateria le  w y ­
s tęp o w ał g a tu n ek  Aceria macrotricha, k tó ry  spow o d o w ał 94% w yrośli na stan o w isk u  w  
O jcow skim  P arku  N aro d o w y m  i 64% w  N adl. K rzeszow ice. W skaźnik  częstości w y ­
stęp o w an ia  w yro śli na jw yższą  w artość  (0,1) osiągnął d la  g a tu n k u  Contarinia carpini, 
k tó ry  by ł sp raw cą  88% w yrośli na stanow isku  w  Lesie W olskim .
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