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A b s trac t Species richness and  density  of bird com m unities on intensively cultivated acres in relation to habitat characteristics 
w ere stud ied  on the basis of counts in 15 fields (5-69 ha) situated on  D ravsko Polje (46°25'N, 15°45'E), N orth-eastern Slovenia. 
There w ere three g roups o f fields: those covered w ith  w heat, sugar-beet and maize. O n  average, ten bird species bred on 
intensive cultivated areas. Six of these occurred in all three field groups. The density  o f bird population  ranged from  0 to 11.6 
p a irs/1 0  ha, averaging 2.93 p a irs /1 0  ha. O nly tw o species (Aiauda arvensis and  Saxicola torquata) w ere am ongst the dom inan ts in 
all three kinds o f fields. The highest densities w ere on w heat fields bu t the differences am ong  field categories w ere not 
significant (Kruskal-W allis test). The num ber of species and  bird population  density  d id  not dependen t on the area of a 
particular field o r nor relative edge length.
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INTR O D U C TIO N

Birds living in  ag ricu ltu ra l hab ita ts a re  especially af
fected by  h u m a n  activity. O ver the last h u n d re d  years 
there have been  considerab le changes in  farm ing  p rac
tice, an d  m an y  b ird  species tha t fo rm erly  accepted  
extensive ag ricu ltu re , n o w ad a y s  seem  to be adversely  
affected by m o d ern  in tensive m e th o d s (e.g. Bezzel 
1982, G ates et al. 1994). M any  ecological stud ies  have 
concerned  b ird  com m unities of in tensively  cu ltivated  
fields (e.g. Pain & P ieńkow sk i 1997 an d  references 
therein); how ever, m ost of them  refer to no rth  an d  
w estern  Europe.

A bou t 32% of the S lovenia land  area  is cultivated , 
how ever, b ird  assem blages of fields in  this coun try  are 
poorly  kn o w n  so far.

T he p resen t s tu d y  d em o n stra te s  the species com 
position , species richness, b ird  pop u la tio n  density , an d  
the im pact of som e h ab ita t factors in various k inds of 
fields stud ied .

STUDY AREA

The stu d y  fields w ere  situated  on D ravsko  Polje —  
D rava field (46025'N, 15°45'E) in N orth-eastern  Slovenia 
be tw een  the D rava river an d  Mt. Pohorje at an  altitude 
from  238 m  to 270 m. D ravsko  Polje belongs to the sub- 
P annonic phy togeograph ica l area (M arinćek 1987). The 
clim ate is m odified  continen tal w ith  m ean  annua l rain
fall 1000 m m ; m ean  tem peratu re : 8C° (Furlan 1990).

R egulation  of P olskava stream  an d  its tributaries 
an d  d ra in ag e  of m arsh y  an d  flood areas (about th irty  
years ago) of D ravsko  Polje have  caused  decline of 
m any  n a tu ra l habitats. D ravsko  Polje is today  one of 
the m ost in tensively  m an ag ed  agricu ltu ral areas in 
Slovenia. In this p a r t of S lovenia very  few  w etlands 
have b een  p rese rv ed  (Vogrin 1996,1997).

O n the s tu d ied  p a r t of D ravsko  Polje the m odern i
sation of farm ing  has led  to  a hom ogeneous landscape 
of large fields w ith  d ra in ag e  channels, lacking hedges 
an d  o ther k inds of edge vegetation . Farm ers g row  here
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m ainly  com , cereals, po ta toes a n d  sugar-beets. A rtifi
cial fertilisers an d  pestic ides have been  u sed  in enor
m ous quan tity  (au th o r 's  data).

A ltogether, 15 fields, rang ing  from  5 to 69 ha, w ith  a 
to tal area  of 303.9 ha w ere  su rv ey e d  (Tab. 1): 145 ha 
(7 fields) w ith  w heat, 87.4 ha (4 fields) w ith  m aize  an d
71.5 ha (4 fields) w ith  sugar-beets. The field types (i.e. 
crops) are rep resen ta tive  of the ag ricu ltu re  in  the re
gion. Plots s tu d ied  w ere  selected w ith o u t p rio r know l
edge of b ird  com m unities.

M ETHODS

The density  a n d  com position  of fifteen b ird  com 
m unities in  the fields w ere  estim ated  by  u sing  the terri
tory  m ap p in g  m e th o d  (Bibby et al.1992), d u rin g  the 
b reed ing  p erio d  (m id A pril -  m id  June) 1997. All b irds 
encoun tered  an d  the ir activity  w ere  reco rded  on  a m ap  
of the field. Each field w as visited  fou r tim es betw een  
d aw n  an d  10 a.m ., avo id ing  d ay s w ith  ra in  o r strong  
w inds. Searching for nests w as u sed  as a rou tine  p a r t of 
the census procedure . Several fields (2-4) w ere  cen- 
sused  d u rin g  the sam e m orn ing  in  ran d o m  sequence to 
avo id  effects of tim e a n d  tem p era tu re  on  the consp icu
ousness of the b irds. T he te rrito ry  m a p p in g  m ethod  is

less su itab le for b ird s  b reed ing  in colonies or sem i
colonial ones. Such species, i.e. L apw ing  Vanellus 
vanellus, w as censused  separa te ly  (Vogrin 1998). W ith 
only  four visits, the b reed ing  p o p u la tio n  w as likely to 
have been  u n d erestim a ted  (e.g. Bellam y et al. 1996, 
H insley  et al. 1996).

Bird visitors (e.g. G rey  H ero n  Ardea cinerea, C om 
m on  B uzzard  Buteo buteo, H o o d ed  C row  Corvus corone 
comix, S tarling S tum us vulgaris) w ere  d isregarded . For 
species tha t b reed  in d itches (e.g. M arsh  W arbler Acro-

cephalus palustris) on ly  half of the ir territory  w as taken 
in to  consideration . The B lack-headed W agtail Motacilla 
feldegg w as considered  as an  in d e p en d e n t species ac
cord ing  to  G an tle tt et al. (1996).

F ields w ere  d iv id ed  in to  th ree groups: w h ea t fields, 
sugar-beets an d  m aize , a n d  then  into tw o fu rther 
groups: fields su rro u n d e d  w ith  d itches an d  fields 
w ith o u t ditches.

The follow ing designations an d  ind ications w ere 
used:

1) Index of d iversity , accord ing  to Shannon- 
W iener's form ula (H eyek  1994) w as  calculated: H ' = - I  
P, x In P , P. = n ./N , w h ere  H ' deno tes the size of infor
m ation  expressed  in  b its p e r  ind iv id u al in the set of

Table 1. Characteristics of fields stud ied  on D ravsko Polje. 

[Tabela 1. C harakterystyka badanych  pól.]

No. ha Characteristics o f field
1 18 W heat, field su rrounded  w ith  ditches w ith  som e Typha sp. an d  som e bushes of Salix sp., w ithou t clear

ings betw een w heat

2 35.8 W heat, field su rrounded  w ith  ditches w ith  som e Typha sp. and  som e bushes of Salix sp., sm all clearings 
betw een w heat, Cirsium arvense and  Rumex sp. betw een w heat

3 8 W heat, w ithou t ditches and clearings

4 38.5 W heat, field su rrounded  w ith ditches w ith  som e Typha sp., sm all clearings betw een w heat, Cirsium 
arvense betw een w heat

5 20.7 W heat, field su rrounded  w ith  ditches, Cirsium arvense betw een w heat

6 12 W heat, field su rrounded  w ith  ditches

7 12 W heat, sm all clearings

8 15 Sugar-beet, field su rrounded  w ith  ditches w ith  som e Typha sp. and  som e bushes of Salix sp., small clear
ings betw een sugar-beet

9 24.5 Sugar-beet, field surrounded  w ith  ditches w ithou t Typha sp. an d  bushes, sm all clearings betw een sugar- 
beet

10 26 Sugar-beet, field su rrounded  w ith  ditches w ith som e Typha sp. and  som e bushes of Salix sp., small clear
ings betw een sugar-beet

11 6 Sugar-beet, field su rrounded  w ith, sm all clearings betw een sugar-beet

12 5 Maize, field su rrounded  w ith  o ther fields w ith  sugar-beet an d  w heat

13 7.4 Maize, field su rrounded  w ith  ditches w ith  som e Typha sp., small clearings betw een m aize

14 69 M aize, field su rrounded  w ith ditches w ith  som e Typha sp., sm all clearings betw een m aize

15 6 M aize, sm all clearings betw een m aize
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species exam ined , n  is the n u m b e r of ind iv iduals  of 
each species in  the se t exam ined , N  is the total n u m b er 
of in d iv id u als  of all species in  a com m unity .

2) The s tru c tu re  of species dom in a tio n  w ith in  a 
com m un ity  (evenness o r equitability) —  Je w as d e ter
m ined  by P ielou (1966) form ula: Je = H '/ l n  S, w here  IT 
is S hannon-W iener's  index, S is the n u m b e r of species.

3) For quan tita tive  com parisons of b ird  com m uni
ties, the Soerensen index  (QS) w as applied : QS = 2 c /(a  
+ b) x 100 (Tom iałojć et al. 1984), w here  c is the com 
m on  p a r t of the sets, a is the size of the first set, an d  b  is 
the size of the second  set. The value  of QS exceeding 
80% ind icates a g rea t sim ilarity  of the com m unities 
(B iadun 1994).

4) The R enkonen  index  (Re), is calculated  from  the 
form ula Re = I  d  , w h ere  d  is the sm allest value  ofi mm' i min
the dom inance of a p articu la r species in tw o com m uni
ties u n d e r com parison . The va lue  of Re exceeding 70% 
ind icates a g rea t sim ilarity  of the com m unities 
(Tom ialojc et al. 1984, B iaduri 1994).

5) A  m easu re  of n iche b rea d th  u sing  H u rlb ert's  
(1978) s ta n d a rd ise d  fo rm ula w as calculated  for all 
b reed in g  species: BA = (nB -  1) (n -  1), w here  B rep re 
sen ts L evin 's m easu re  of n iche b rea d th  an d  n  rep re 
sen ts the n u m b e r of possib le resource states. V alues of 
this index  range  from  0 to 1, w ith  g rea ter values in d i
cating  a b ro ad e r niche.

6) For s tu d y in g  the rela tion  be tw een  density  an d  
edge length , rela tive edge length  (supposing  th a t fields 
are squares) w as calcu lated  accord ing  to  S uhonen  &

Jokim aki (1988): REL = 400 x a/A /A  (m /h a ), w here  A is 
the field area in  hectares.

7) S tatistical analyses w ere  perfo rm ed  w ith  non- 
p aram etric  tests (K ruskal-W allis an d  M ann-W hitney  U 
tests), since d a ta  w ere  no t no rm ally  d istribu ted  (Sokal 
& Rohlf 1995). S pearm an  ran k  correlation  w as used. All 
statistical tests w ere  p erfo rm ed  w ith  the SPSS 6.0 sta
tistical package. A p -value < 0.05 w as considered  sig
nificant.

RESULTS A N D  DISCUSSION

A total of 10 nesting species w as found  on 14 agricul
tural fields, one w heat field w as w ithout b irds (Tab. 2). 
Six of these species (i.e. Q uail C otum ix cotumix, Skylark 
Alauda arvensis, B lue-headed  W agtail Motacilla flava, 
S tonechat Saxicola torquata, M arsh  W arbler an d  C om 
m o n  W hite th roa t Sylvia communis) occurred  in all three 
k inds of fields. The density  of b ird s  on the fields s tu d 
ied ran g ed  from  0 to 11.6 p a irs /1 0  ha, averag ing  2.9 
p a irs /1 0  ha.

E ight of the b reed ing  species w ere  recorded  as 
d o m in an ts  on  particu la r fields, b u t only  tw o —  Skylark 
an d  S tonechat —  w ere  am ongst the dom inan ts in all 
th ree k inds of fields.

The b ird  densities w ere  h ighest on  the w h ea t fields; 
how ever, the d ifferences am o n g  fields w ere  no t signifi
can t (K ruskal-W allis test = 1.37, d f  = 2, p  > 0.05). The 
b ird  densities w ere  h ighest on  the fields w ithou t

Table 2. Breeding population  density  and  dom inance (%) in fields studied. 

[Tabela 2. Zagęszczenia p ar lęgow ych i dom inacja (%) na badanych polach.]

W heat (145 ha) Sugar-beet (71.5 ha) M aize (87.4 ha)
Species p /1 0  ha % p /1 0  ha % p /1 0  ha %
Cotumix cotumix 0.2 5 + 2 + 3
Vanellus vanellus - - 1.9 58 0.5 24
Charadrius dubius - - - - 0.1 6
Alauda arvensis 0.2 5 0.6 17 0.4 24
Motacilla flava flava + 2 - - - -
Motacilla f. cinereocapilla 0.9 27 0.1 4 0.1 6
Motacilla feldegg 0.3 8 0.1 4 - -
Saxicola torquata 1.1 33 0.2 6 0.4 21
Acrocephalus palustris 0.6 17 0.1 4 0.2 12
Sylvia communis + 1 0.1 4 + 3
Emberiza citrinella + 2 - - - -
P a irs /10 ha 3.7 3.4 1.9
No. of species 8 8 8
Diversity (H') 1.71 1.13 1.81
Evenness (J9 0.82 0.54 0.87
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ditches, b u t differences w ere  n o t significant (M ann- 
W hitney U  test = 18.0, p  > 0.5). The species d iversities 
w ere  h ighest on  the m aize fields; how ever, the differ
ences am o n g  fields w ere  not significant (Kruskal-W allis 
test = 2.36, d f  = 2, p  > 0.05). The d ifferences w ere  also 
not significant b e tw een  fields su rro u n d e d  w ith  ditches 
as against fields w ith o u t d itches (M ann-W hitney  U  test 
= 11.5, p >  0.05).

T he h ighest densities of b reed in g  species w ere 
no ted  for S tonechat an d  L apw ing  on w h ea t fields an d  
sugar-beets respectively. T he d o m in a n t species of the 
total data  set, S kylark  an d  Stonechat, toge ther com 
p rised  m ore th an  a th ird  of the  to tal n u m b e r of pairs.

The m ost a b u n d a n t species w ere  S tonechat and  
Skylark. The differences be tw een  densities of Q uail, 
Skylark, B lue-headed  W agtail, S tonechat a n d  M arsh 
W arbler on  w h e a t fields, sugar-bee ts an d  m aize w ere 
n o t significant (K ruskal-W allis test).

T he density  of b reed ing  b ird s  on  fields on  D ravsko 
Polje w as low  co m p ared  w ith  densities in  som e other 
ag ricu ltu ral a reas  in  C en tra l E u rope (e.g. Jerm aczek  & 
T ryjanow ski 1990, K ujaw a 1994, T ryjanow ski 1996). 
H ow ever, w e m u st take in to  accoun t tha t m ost au tho rs 
also censused  b ird s  tha t b reed  in  various hedges (e.g. 
Berg & Part 1994, K ujaw a 1994), w h ich  have  well 
know n  positive affects on  the ab u n d an ce  of b reed ing  
b ird s  (e.g. Solonen 1985, R obertson & Berg 1992, K u
jaw a 1994).

H aila et al. (1980), censused  arab le fields in SW Fin
land, Jerm aczek & T ryjanow ski (1990) a n d  T ryjanow ski 
(1996) in w este rn  Poland. T hey ob ta ined  a total density  
of 12.8, betw een  2.0 an d  22.7 a n d  6.3 p a irs /1 0  ha re
spectively. Their da ta , because of the m ethod  app lied , 
includes species th a t certain ly  d o  no t b reed  on  the 
fields (e.g. S po tted  F lycatcher Muscicapa striata, C haf
finch Fringilla coelebs, Black R edstart Phoenicurus 
ochruros, Starling, T ree S parrow  Passer montanus, 
Blackbird Turdus merula). If these species a re  excluded 
from  the com parison , the  resu lts are fairly sim ilar.

The p rob lem  is so low  n u m b e r of b reed ing  species 
an d  average b ird  density  on  the fields stud ied . Pesti
cides, w hich  a re  u se d  in en o rm o u s quan tities on  in ten 
sively cu ltiva ted  fields, cou ld  reduce  the su p p ly  of 
invertebrate  food for the y o u n g s of such  b ird s  as the 
G rey P artridge  Perdix perdix (e.g. B lank et al. 1967) an d  
p robab ly  also  m ost of the  above m en tioned  insectivo
rous species w hich  w ere  found  to b reed  on the in ten 

sive fields. U se of herbicides can  also  reduce  the quality  
of rem ain ing  hab itats (e.g. hedges, herbaceous strips; 
a u th o r's  data) w h ich  are im p o rta n t as  nesting  places, 
singing posts a n d  foraging places for m an y  b irds, e.g. 
Y ellow ham m er Emberiza citrinella (Biber 1993), Skylark 
(Schlapfer 1988).

W hen com paring  the densities of particu la r species, 
e.g. S tonechat, B lue-headed  W agtail, a n d  Skylark w ith  
densities in som e o ther o p en  areas in  Slovenia an d  
ab road , e.g. in  w e t m ead o w s (C hm ielew ski et al. 1993, 
Trontelj & V ogrin 1993, Trontelj 1994, V ogrin 1996 an d  
references therein), w e can ascerta in  th a t densities of 
these species a re  in  D ravsko  Polje, su rprising ly , the 
sam e o r even  higher. O n  set-aside fields near A berdeen  
(W atson & Rae 1997), densities of several species w ere 
on  average m uch  h igher th an  on  D ravsko  Polje. H o w 
ever, the densities of L apw ing  on particu la r fields, i.e. 
m aize an d  sugar-bee ts fields w ere  a lm ost identical 
(Vogrin 1998).

A m ong  the b reed in g  species, seven  species w ere  
m igratory , an d  tw o  of them  are  only  sho rt d istance 
m igran ts, occasionally w in te ring  in  Slovenia. Six sp e 
cies belong to  the insectivorous th rop ic g ro u p  a n d  four 
species a re  om nivorous.

M easures of niche b rea d th  (H u rlb ert 1978; Tab. 3, 
Fig. 1) sh o w e d  th a t th e  S k y la rk  a n d  C o m m o n  
W hitethroat had  the b roadest ruches, w hile the Little 
Ringed Plover Charadrius dubius, Y ellow ham m er and 
Blue-headed W agtail had  the narrow est. Skylark an d  
Stonechat w ere typical species of cultivated fields 
(Schlapfer 1988, Jenny 1990, au tho r7s data). The Skylark 
w as a species typical of all k inds of fields in som e clear
ings (Fig. 1), w hile S tonechat preferred  relatively open 
fields w ith  scattered bushes in ditches an d  Cirsium ar- 
vense betw een cereals. The B lue-headed W agtail p re
ferred w heat fields, w hereas the L apw ing an d  Little 
Ringed Plover occur only on  fields w ith  low  vegetation. 
The vegetation, if present, for bo th  species m ust not be 
high enough to  im pede  w alking or block the view. 
C om m on W hitethroat w as not so d ep en d en t on the kind 
of fields b u t on  bushes a ro u n d  the fields —  even one is 
enough  (au thor's data). Frequency (%) of occurrence of 
breed ing  species in  types of fields is p resented  in Fig. 1. 
All species, w hich w ere found  to  b reed  in the fields, 
nested on the g round  or in the low er parts  of shrubs.

There w as identical species com position  on  w heat 
an d  sugar-beets fields v e rsu s  sugar-bee ts an d  m aize
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fields. C om p ariso n  b e tw een  w h ea t fields a n d  m aize  
fields sh o w ed  clear sim ilarity  (QS 60 —  80%). The 
R enkonen index  revealed  clear sim ilarity  (Re > 50%) in  
com parison  b e tw een  m aize  fields a n d  sugar-beets 
fields ho w ev er, b reed in g  com m unities w ere  m arked ly  
d ifferen t (Re < 50%) b e tw een  fields w ith  w h ea t an d  
sugar-bee ts a n d  b e tw een  w h ea t a n d  m aize.

Table 3. S tandardised  niche bread th  —  (BA) of breeding species.

[Tabela 3. Ujednolicona pojem ność nisz —  (BA) gatu n k ó w .]

Species B.
Alauda aruensis 0.94
Sylvia communis 0.84
Cotum ix cotumix 0.41
Acrocephalus palustris 0.38
Saxicola torquata 0.32
Vanellus vanellus 0.27
Motadlla feldegg 0.24
Motadlla flava dnereocapilla 0.16
Charadrius dubius 0
Motadlla flava flava 0
Emberiza dtrinella 0

30 *

25 -  

20 -  

15 -  

10  -  

5 f
0 I1

Fig. 1. Frequency (%) of occurrence of breeding species in types of fields 
studied. C.c. —  Cotumix cotumix, V.v. —  Vanellus vanettus, Ch.d. —  
Charadrius dubius, A.a. —  Alauda aruensis, M.fv. —  Motadlla flaw, 
M.fg. —  Motadlla feldegg, S.t. —  Saxicola torquata, A.p. —  Acrocephalus 
palustris, S.c. —  Sylvia communis, E.c. —  Emberiza dtrinella.

[Rye. 1. Częstość w ystępow ania (%) ga tunków  lęgowych w  różnych 
typach badanych  poi.]

In sp ite  of the g rea t sim ilarity  in  species com posi
tion a n d  the  s tru c tu re  of dom inance  b e tw een  the com 
m unities of b ird s  inhab iting  the th ree k inds of fields, 
the changes w ere  noticeable. T hey  affected b o th  the 
species com position, a lth o u g h  the n u m b ers  o f b reed ing  
species w ere  the sam e, a n d  the n u m b e r of ind iv iduals 
in  p articu la r species, e.g. L apw ing , B lue-headed  W ag
tail, Stonechat.

Surprisingly, the n u m b er of species w as no t d ep en d 
en t on  the area of a particu lar field (rs = 0.42, p  > 0.05) or 
on  th e  relative ed g e  leng th  (rs = -0.42, p  > 0.05) as w as

wheat (w) □ sugar-beet (s) □  maize (m)

C.c. V.v. Ch.d. A. a. M. fv. M. fg. S.t. A.p. S.c. E.c.

ascerta ined  for forest a reas  (e.g. H aila et al.1983, M artin  
1983, S uhonen  & Jokim aki 1988, C ieślak & Dom- 
brow ski 1993, Solonen 1996). M oreover, a negative 
correlation  b e tw een  b ird  density  a n d  field area exists, 
a lth o u g h  the correla tion  w as  n o t significant (rs = -0.18, 
p  > 0.05). D ensity  w as  positively  correla ted  w ith  rela
tive edge  leng th  b u t correla tion  w as  n o t significant (rs = 
0.18, p  > 0.05); th is is in  con trad iction  w ith  a prev ious 
s tu d y  (e.g. Solonen 1985).
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STRESZCZENIE

[Zgrupowania p taków  in ten syw n ie  uprawianych pól 
w  p ółnocno-w schodniej S łow en ii]

Łącznie w  D ravsko Polje (połnocno-w schodnia Sło
w enia) zbadano  aw ifaunę lęgow ą 15 intensyw nie uży t
kow anych po) u p raw nych  (agrocenoz) o pow ierzchni 
od 5 do  69 ha. N a te renach  tych stosow ano  w  bardzo  
d u ży ch  d aw k ach  sz tuczne naw ożen ie  i pestycydy N a 
siedm iu  pow ierzchn iach  (łącznie 145 ha) u p raw iano  
pszenicę, na czterech (87,4 ha) k u k u ry d zę  i na czterech 
(71,5 ha) b u rak i cukrow e. B adane tereny  były  rep rezen
ta tyw ne d la agrocenoz om aw ianego  regionu (tab. 1).

Z astosow ano  m etodę  kartograficzną liczeń w ed ług  
Bibby et al. (1992). K ażde pole by ło  kon tro low ane czte
rokro tn ie —  od  p o łow y  kw ietnia d o  połow y czerwca 
w  1997r.

N a jednym  po lu  nie s tw ie rd zo n o  gn iazdow ania 
p taków . N a pozostałych  14 w y k ry to  łącznie 10 g a tu n 
ków  lęgow ych. Z agęszczenia p a r  lęgow ych w ynosiły  
od  0 d o  11,6 p a r /1 0  ha, średn io  2,93 p a ry /1 0  ha. Za
gęszczenie to było  niskie w  p o ró w n an iu  z analogicz
n ym i danym i, znanym i z ag rocenoz środkow ej Europy 
(np. Jerm aczek & Tryjanow ski 1990, Kujawa 1994). Przy 
p o ró w n an iu  tym  należy  jednak  pam iętać, że w ym ie
nieni au to rzy  uw zg lędn ia li w  sw oich w ynikach  także
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ptaki, k tóre nie g n iazd o w ały  na po lach  (np. gatunk i 
gn iazdujące w  żyw opło tach).

Sześć g a tu n k ó w  (p rzep ió rka, skow ronek , pliszka 
żółta, k ląskaw ka, łozów ka i c iem iów ka) w ystępow ało  
w e w szystk ich  trzech  ro d za jach  u p ra w . W śród  nich 
ty lko  sk o w ro n ek  i k ląskaw ka należały  d o  dom in an tó w  
(> 5% udzia łu ) w e w szystk ich  typach  u p ra w  (tab. 2). 
Zagęszczenie p a r  lęgow ych było  najw yższe w  u p ra 
w ach pszenicy, jednakże  różnice p o m ięd zy  u p raw am i 
nie były isto tne statystycznie (Kruskal-W allis test = 1,37, 
d f = 2, p > 0,05). Z agęszczenia p a r  by ły  także najw yższe 
na połach bez  ro w o w  m elioracyjnych, różnice także nie 
były  isto tne sta tystycznie (M ann-W hitney  U  test = 18,0, 
p  > 0,5). N ajw yższą ró żno rodność  g a tu n k o w ą s tw ie r

d z o n o  w  u p raw ac h  k u k u ry d zy , różnice m iędzy  ro d za
jam i u p ra w  rów nież  nie by ły  isto tne statystycznie —  
K ruskal-W allis test = 2,36, d f = 2, p  > 0,05. R óżnorod
ność g a tu n k o w a nie różniła się także statystycznie na 
terenach otoczonych row am i i na terenach bez tych 
row ów  (M ann-W hitney U  test = 11,5, p  > 0,05).

W ed łu g  w sk aźn ik a  S oerensena (Tom iałojć et al. 
1984), w ysokie p odob ieństw a sk ładów  gatunkow ych  
s tw ie rdzono  w  p o rów nan iach  u p ra w  pszenicy i b u ra 
ków  cukrow ych  o raz b u rak ó w  cukrow ych  i k u k u ry 
dzy. Pojem ność n iszy  (H urlbert 1978) gniazdujących 
g a tu n k ó w  na b ad a n y c h  p o w ierzch n iach  w ynosiła  od 
0 d o  0,94. N ajszerszą n iszę m ia ł skw oronek  (tab. 3).
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