| ®aynaimacesenns | Bepeyr | 13 | Bum.2 | 2004 | 189-192 |

STRUCTURE OF THE BREEDING BIRD
ASSEMBLAGES IN THE FIELDS WITH WHEAT
(NORTHEASTERN SLOVENIA)

Milan Vogrin, Andreja Mikli¢

Abstract. Qualitative research on breeding birds was carried out in six fields with wheat located in an
agricultural area in the northeastern Slovenia. Eight species were found breeding on the fields. The density of
birds in the fields studied ranged from 0.6 to 6.1 pairs/10 ha. The differences between fields according to bird
biomass is not significant (Kruskal-Wallis test = 4.59, df = 5, P > 0.05). Number of species and bird density were
not dependent from the area (r = 0.59 and r = 0.43 respectively) neither from the relative edge length (ry = -0.59
and ry =—0.43 respectively). Significant correlation between diversity index and the logarithm of fields area was
not found (r = —0.13). The number of species increased significantly with increasing bird density (r,=0.94, P <
0.01).
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CTpYKTYypa CKOIUIEHMI THe3AAIMXCS NTHII Ha MoasX neHuubl B Cesepo-Bocrounoii CinoBeHuu. -
M. Borpun, A. Mukauu. - Bepkyt. 13 (2). 2004. - MccienoBanust NpoBOJMINCE HA 6 MOJSX MIIEHHUIBI Ha
ceBepo-BocToke CroBennn. Ha raesnoBanun obHapysxkeHo 8 BuaoB. IlnotHocTh Hacenenus konebanacs ot 0,6
1o 6,1 map/10 ra. Pasnuuunst Mexay moisiMu 1o Omomacce NTHI[ HeocToBepHbI (TecT Kpackemna-Yomnuca =
4.59, df =5, P> 0.05). Kosu4ecTBO BUIOB U IUIOTHOCTh HACEJICHHUS HE 3aBHCENM HU OT oy (r=0.59 ur=
0.43 coOTBETCTBEHHO), HU OT JHHBI TpanHulibl (g = —0.59 n rg = — 0.43 coorBeTcTBeHHO). JlocTOBEpHOH KOppE-
JISIAH MEXK/Y HHACKCOM pa3Ho00pasust 1 orapuMoMm mioma u mois He ooxapyxeno (r =—0.13). KonnuectBo

BHJIOB JIOCTOBEPHO YBEJINYNBAJIOCH C TIOBBILIEHUEM IJIOTHOCTH Hacenenus nruil (ry= 0.94, P < 0.01).

Introduction

Intensively used environments today cha-
racterised in general by low numbers of spe-
cies (Bezzel, 1985), agricultural areas are none
exception (e.g. Solonen, 1985). Although much
has been written about birds on the intensive
fields in West and North Europe (e.g. Pain,
Pienkowski, 1997 and references therein), little
has been reported from other parts, i.e. East-
ern and Southern Europe. The main exception
is Poland (see e.g. Tryjanowski, 1999).

The same hold true also for Slovenia, where
only a few papers deal with quantitative data
(e.g. Vogrin, 1999a, 2000). In this paper we
present some data about breeding birds from
intensive fields covered with wheat.

Study area
The study area are situated on Dravsko
polje (approximately 46°25°N, 15°45°E) in
lowland, northeastern Slovenia. Dravsko polje
belongs to the sub-Pannonic phytogeographi-
cal area (Marincek, 1987). The climate is
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modify Continental with about 1000 mm an-
nual rainfall and mean temperature about § °C
(Furlan, 1990). The original landscape of the
Dravsko polje has been transformed mainly in
the last 40 years into a large agricultural area
devoted to intensive crops (mainly wheat,
maize, sugar-beet). Cereals are sown in autumn
or in spring and harvested in July/September.

Of the fields within this area, 7 fields with
wheat, ranging in size from 8 to 38.5 ha, were
investigated (Table 1). One field was without
birds and was omitted from the analyses. All
fields are surrounded with ditches.

Methods

The birds were censused using a mapping
technique described by Bibby et al. (1992) by
the first author. The fields were censused four
times during breeding season in 1997, on vis-
its evently spaced between April and June. The
time spent searching in each field was deter-
mined not only by the area of the field, but
also by the conditions of bird activity and the
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The relationship between the number of spe-
cies and bird density on the intensive fields in
NE Slovenia.

CooTHOIIIEHHE MEXTy KOJTHYECTBOM BHOB U
IUIOTHOCTHIO HACETICHUS IITHUI] Ha TIOJISIX C MH-
TEHCHBHBIM X0351iicTBOM B CeBepo-BocTouHoit
CrnoBennn.

detectability of different species at the time.
The fields were not censused during weather
likely to depress bird activity, namely rain and
strong winds.

Field area was measured in the field. Ob-
vious visitors (e.g. Corvus cornix) were disre-
garded. For species that was find out that breed
in ditches (e.g. Acrocephalus palustris) only
half of their territory was take into consider-
ation. Motacilla feldegg was considered as an
independent species according to e.g. Gantlett
et al. (1996).

The species diversity of the bird commu-
nities was calculated according to Shannon-
Wiener’s formula (e.g. Hayek, 1994):

H’=-%P,-InP,P =n/N
where H’ denotes the size of information ex-
pressed in bits per individual in the set of spe-
cies examined, n.is the number of individuals
of each species in the set examined, N is the
total number of individuals of all species in a
community.

The structure of species domination within
acommunity (evenness or equitability) —J’ was
determined by the formula given by Pielou
(1966):

J’=H/InS
where H’ is Shannon-Wiener’s index, S is the
number of species.

For comparisons of similarities between
bird assemblages we used the density similar-
ity index (Tomiatoj¢, Wesotowski, 1991):

DS (%)=2Xmin(d ,d,)/ D +D,- 100
where d,, and d, are the densities of the i-th
species in the assemblages 1 and 2, and D, and
D, are total densities of assemblages 1 and 2
respectively. The index varies between 0 (no
species in common) and 100 (identical densi-
ties of all species).

For studying relation between density and
edge length we estimated relative edge length
(supposing that fields are squares) according
to Suhonen and Jokimaki (1988):

REL = 400 - VA/A (m/ha),
where A is the field area in hectares.

The body mass of bird species, was ex-
tracted from the literature (Cramp, Simmons,
1980, 1983; Kooiker, 1994).

Data were analysed using the SPSS 6.0 sta-
tistical programs and according to Sokal, Rohlf
(1995). In general, log-transformation was
used to normalize the data.

Table 1

Variables used to describe the fields covered with wheat where research was carried out

HapaMeTpLI HUCCICAOBAaHHBIX moJjei TIICHUIIBI

Together Average size Min Max Median
Fields (n = 6, ha) 133 22.16 8 38.5 19.35
Relative edge length (m/ha) - 95.0 64.5 141.4 91.1
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Table 2

Bird densities — G (pairs/10 ha) and dominance — D (%) in six fields (F1-F6) with wheat in

1997 on Dravsko polje (NE Slovenia)

[TnorHocTh Hacenenust ntun — G (map/10ra) u nomuaupoBanue — D (%) Ha 1wmecTn mosix
nmeHuns! B 1997 . Ha J{pasckom nose (CeBepo-Boctounast CrioBeHust)

Species 18 ha 352 ha 8 ha 38.5 ha 20.7 ha 12 ha
G D G D G D G D G D G D
Coturnix coturnix 0.28 4.5 - - - - 026 143 024 11 040 9.1
Alauda arvensis 028 45 042 75 062 100 — - - - - -
Motacilla flava flava - - - - - - - - - - 083 182
M. f. cinereocapilla 444 728 1.12 200 - - - - - - 083 182
M. feldegg - - 112 200 - - - - - - - -
Saxicola torquata 028 45 227 425 - - 078 429 097 445 1.70 364
Acrocephalus palustris 0.56 9.1 056 10.0 - - 0.65 357 097 445 040 9.1
Sylvia communis - - - - - - 013 71 - - - -
Emberiza citrinella 0.28 4.5 - - - - - - - - 040 9.1
Pairs/10 ha 6.1 5.6 0.6 1.8 2.2 4.6
No. of species 6 5 1 4 3 5
Diversity (H’) 1.01 1.43 - 1.19 0.96 1.63
Evenness (J°) 0.56 0.89 - 0.86 0.87 1.00

Results and discussion

In the six studied fields with wheat, the

nesting of eight species has been recorded. On
average 4 species bred on the fields under
study. The dominant species (> 5%) in the to-
tal data set were Coturnix coturnix, Motacilla
- cinereocapilla, Motacilla feldegg, Saxicola
torquata and Acrocephalus palustris. The bird
communities density ranges from 0.6 to 6.1
pairs/10 ha what is similar as Vogrin (1999a,
2000) found on the fields with sugar beet and
maize. The abundance of the communities of
the birds concerning their biomass range from
36 g to 808 g respectively, but the differences
were not significant (Kruskal-Wallis test =
4.59,df=5, P> 0.05). The state of other bio-
cenotic characteristics, as the species diver-
sity H” and the structure of species domina-
tion J* are shown in Table 2.

Density similarity values fall between 0 and
83.5 %. The reason for such differences among
fields is not clearly known. However small
areas could be one of the reason.

The number of species increased, follow-
ing the general rule, with increasing sample
size (e.g. Cieslak 1985; Suhonen, Jokimaki,

1988; Cieslak, Dombrowski, 1993; Solonen,
1996), however this rule is not valid in our case
(r=10.59 P> 0.05, n = 6) probably due small
sample size. The same result was obtained also
Vogrin (1999a) on four fields covered with
maize.

The number of species was, in general, sig-
nificantly related to the abundance (Solonen,
1996) or length (Suhonen, Jokimaki, 1988) of
edges. In small habitat, however, there was no
such relationship with the relative amount of
edges (Solonen, 1996). This rule is valid in
our case too (r=-0.59, P> 0.05, n=6). Den-
sity was even negatively correlated with the
edge length (r=-0.43, P > 0.05,n=6).

Significant correlation between diversity
index and the logarithm of fields area was not
found (r = —0.13, P > 0.5). The opposite re-
sults were obtained Cieslak and Dombrowski
(1993) who studied forest bird communities.

The number of species increased signifi-
cantly with increasing bird density (r=0.94, P
<0.002, n = 6) — see Figure. The same result
was obtained also Solonen (1996) who stud-
ied forest bird communities.

Between bird density and the size of the
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study area we found positive, but not signifi-
cant relationship (r = 0.43, P > 0.05, n = 6).
This results are in contradiction with some pre-
vious studies, e.g. in parks and forest habitat
(Vogrin, 1999b and references therein). Such
differences could have arisen for several rea-
sons. Firstly all above mentioned studies were
performed more or less in small forest habi-
tats where some other factors (e.g. more di-
verse habitats) could influence on breeding
birds. Secondly, species favouring edges were
by definition likely to be found in highest num-
bers in the smallest woods (e.g. Bellamy et al.,
1996). From species which bred on the inten-
sive fields in our study area at least four spe-
cies (Saxicola torquata, Acrocephalus pa-
lustris, Sylvia communis, Emberiza citrinella)
could be classified as edge species but all
favour bigger fields (pers. obs.). However, all
four mentioned species mainly nest on the
edges of the fields, e.g. in or near ditches.
Thirdly, composition of breeding bird commu-
nities in small forest may be influenced by sur-
rounding habitats (e.g. Helle, 1984, 1985) what
is probably not true in the fields (pers. obs.).
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