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Abstract. This point-count based study (1995-99) provides information on the avifauna of different farmland
habitats in Latvia. Ordinations identify the main gradients within the species composition pattern: from arable
land to natural habitats and from woodland across open, dry areas to wet meadowlands with rivers and ponds.
Regression models describing the relationship between species richness and habitat show that the best positive
predictors of species richness are woodland, scrub, natural meadows, unfarmed patches such as piles of stones
or brushwood, and ponds. Regression models of the habitat affinities of the 30 most frequently recorded bird
species are used to describe the present-day situation and to predict the effects of possible changes in Latvian
farmland. The current high bird diversity is largely upheld by a non-intensive agriculture and large set-aside
areas. Both further abandonment and development towards western standards of agricultural production may
have adverse effects on populations of several species of conservation concern. Environmental considerations
should therefore become an integral part of the development of Latvian agriculture.
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INTRODUCTION fertilisers decreased from 217 kg/ha in 1990 to 23
kg/ha in 1995 followed by an increase to 34 kg/ha
in 1997-1999. Pesticide usage was reduced by
88% from 1990 to 1995, but increased from 0.2
kg/ha in 1995 to 0.5 kg/ha in 1996, after which it

has been stable.

Farmland in Latvia occupies approximately
40% of the territory. Of this, 71% is arable land,
27% — grassland and less than 1% — natural
meadows. Small-scale farming is characteristic:

30% of all farms are less than 5 ha, and only 6%
are more than 50 ha. Due to political and eco-
nomical changes, Latvian farmland has changed
dramatically since the early 1990s. The processes
of land abandonment on large territories of for-
mer collective farms and re-privatisation to for-
mer owners have been going on simultaneously.
This has resulted in a steep increase in the area of
abandoned fields, while grasslands are converted
to arable land by the new landowners. No more
than 37 to 40% of the agricultural area was sown
in 1995-1999, peaking in 1997. The number of cat-
tle declined by 70% in the period from 1990 to

The principal purpose of the present study
was to provide information about the bird fauna
in different farmland habitats and to establish a
baseline for the monitoring of changes in farm-
land bird populations in Latvia. Models describ-
ing the relationship between the occurrence of
farmland bird species and various landscape and
habitat features were developed, with the aim of
making a prediction of effects of the changes in
Latvian farmland possible. Analysis of actual
trends and fluctuations of bird numbers as well as
regional comparisons are beyond the scope of this
paper. The latter subject is partly covered in

Dowhibaded RN ERIRGS SR dspiHe QR ARG RE on daRigsiasks et al. (1999).
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56 A. Aunins et al.

MATERIAL AND METHODS

The field studies were conducted in 1995-1999
in four areas (Fig. 1). All study areas are located in
mixed farmland, and each has a size of 100 km?2.
They are located in different regions of Latvia and
were selected to be representative for the domi-
nating farming practice in each region. Together
they create a gradient of farming intensity which
is representative for Latvian farmland as a whole.

Skulte

Blidene

F mJelgava = '-I'eichi

Fig. 1. The location of the four study areas in Latvia.

Landsat TM satellite images were used for
obtaining general information about land cover
within each study area. The Jelgava area is the
most intensively farmed with less than 5% forest,
and during the study years up to 68% of the farm-
land area was used for annual crops. In the
Blidene and Teichi areas, forests make up about
25%, and up to 40% of the farmland area was
used for annual crops. The least intensively
farmed area is Skulte, where 30% is forest and a
maximum of 30% of the farmland area was used
for annual crops. During the study period, the
percentage of farmland being cropped showed a
tendency to increase in all study sites, most

yields, the highest farming intensity was found in
the Jelgava and Blidene areas (about 25 quintals of
cereals per ha in 1999), while yields in the Teichi
and Skulte areas were very low (about 10 quintals
of cereals per ha in 1999). The mean yield for
Latvia was 18.8 quintals per ha in 1999. This figure
is typical for the Baltic region but considerably
less than in Western European countries like
Germany, Denmark, Netherlands, France and UK
where cereal yields are above 60 quintals per ha.

In each of the four study areas, 60 bird count
points were chosen randomly using a grid pattern
layout with a minimum distance of 400m between
points (see details in Priednieks et al. 1999). This
procedure ensured that the census points consti-
tuted a representative sample of Latvian farmland
and that the probability of recording an individ-
ual bird at more than one point was negligible.
The points are not strictly independent, but we
believe that no serious biases are introduced by
treating them as such. After the 1995 season, the
study had to be limited to 40 census points within
each area; these points were selected at random
from the total sample. Only the 160 points that
were used in all five study years were included in
the analyses.

At each census point, five-minute bird counts
with unlimited distance were performed twice
per season: around mid-May and mid-June,
respectively. Migrating birds and other birds fly-
ing high above the site were excluded from fur-
ther analysis. So were Swifts Apus apus and
Hirundidae species as their occurrence is very
dependent on meteorological conditions. All
Corvus species were excluded as well, because
they are mainly seen in foraging groups on fields,
without any relation to their breeding habitat.

The total number of species recorded per point,
with the above-mentioned exceptions, was used as
a measure of species richness. For each point and
species, the number of birds recorded was inter-
preted in pairs (e.g. two singing birds were consid-
ered as two pairs while one bird singing and one
bird observed (if not an obvious male) were consid-
ered as one pair); the maximum of the two counts
was used. The 30 most frequently recorded species
were used for analysis of species-habitat affinities.
Before analysis, all numbers except species richness
and number of Skylarks Alauda arvensis were
log.(x+1) transformed in order to optimise the
approximation to a normal distribution.

The area within a circle with radius 200m (area
12.56 ha) around each point was described by

DoWREQER RO o b L8RV g RER Ris/ARla- SRR ogRE on BRSO 26 habitat variables (Table 1).
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Relationships between birds and habitats in Latvian farmland 57

Table 1. Habitat variables recorded and the transformations used prior to analysis. ! Coded as 0.5% if present, but

occupying less than 1% of area

Variable Explanation Transformation
WINTER Winter cereals (% of area) arcsin vx
SPRING Spring cereals (% of area) arcsin vx
ROOTS Root (furrow) crops (% of area) arcsin vx
FALLOW 1st year fallow (% of area) arcsin vx
ABANDON Abandoned fields (% of area) arcsin vx
SOWNGR Sown grass fields (% of area) arcsin vx
CULTM Cultivated meadows (% of area) arcsin vx

DRYM Dry meadows (% of area) arcsin vx
WETM Wet meadows (% of area) arcsin vx
PONDVEG Ponds or pools with water-fringe vegetation (% of area)? arcsin vx
PONDCL Ponds or pools without water-fringe vegetation (% of area)? arcsin vx
WOOD Forests (% of area) arcsin vx
ORCHARD Orchards (% of area) arcsin vx
SHRUB Scrub (% of area)? arcsin vx

FARM Farmsteads (% of area)? arcsin vx
BUILD Isolated farm buildings outside farmsteads (% of area)? arcsin vx
RUDERAL Waste (ruderal) areas (% of area) arcsin vx
DITCH Length (m) of ditches and regulated watercourses not transformed
RIVER Length (m) of natural rivers In (x+1)

ALLEY Length (m) of tree lines In (x+1)
SHRUBLIN Length (m) of shrub belts and hedges not transformed
ROAD Length (m) of roads not transformed
ETL Length (m) of electricity and telegraph lines not transformed
FENCE Length (m) of fences (including cattle enclosures) In (x+1)

TREE Number of single trees Vv (x+0.5)

HEAP Number of stone or brushwood heaps (remains after amelioration works) Vv (x+0.5)

For each year, a correlation matrix was made to
check for possible strong correlations between
habitat variables. Only 17 out of 1625 (2-5 out of
325 each year) correlations between the variables
exceeded 0.30, and none of them exceeded 0.50.
The following four pairs of variables were corre-
lated with r exceeding 0.30 in two or more years
(numbers of correlations and sign are given in
parentheses): FARM and ETL (5+), WETM and
RIVER (5+), FENCE and DRYM (2+), and
SHRUBLIN and DITCH (2+). Thus, intercorrela-
tion of habitat variables was not a serious prob-
lem. A model describing the relationship between
bird species richness and the habitat features was
derived for each year using stepwise multiple
regression (Sokal & Rohlf 1995). SPSS 10.0 for
Windows software was used with p < 0.05 as
entry criterion. Species-habitat ordinations were
performed for each year, using Canonical
Correspondence Analysis (ter Braak 1986, 1994)
with PC-ORD (Multivariate Analysis of Ecological
Data) 4.0 for Windows software. To investigate
species-habitat relationships in more detail,
regression models for each species and year were
constructed using the method described for

Domﬁ%ﬁ&éﬁ%%‘rﬁhﬂﬁéﬁcomplete.bioone.org/journaIs/Acta—OrnithoIogica on
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RESULTS

The average species richness (as defined
above) was 12.5 (SD 4.27, range 2-25).

The models for species richness (Table 2) indi-
cate that annual crops influence overall bird diver-

Table 2. Results of the stepwise regression analyses of species
richness. For each year, the regression coefficients of predictor
variables included in the final model are shown. P — years
with the variable.

Variables 1995 1996 1997 1998 1999 Sign P
WOOD 5232 6.175 7669 6.727 4814 + 5
SHRUB 3.804 2.746 5048 3269 + 4
HEAP 3.160 2431 3.254 2554 + 4
DRYM 2688 2572 3.012 4069 + 4
PONDVEG 3.242 3.677 2978 + 3
SOWNGR -2.378 2458 2361 2437 +/- 3-1
FENCE 2,143 2433 + 2
WETM 2.845 2137 + 2
ALLEY 1.989 4.119 + 2
ROAD 2.508 + 1
RIVER 3.876 + 1
DITCH 2107 + 1
WINTER -1.985 -5.005 - 2
SPRING -3.860 -3.111 - 2
ROOTS -2.026 -2.633 -1.900 - 3
Oéqu\S}ggqaz 0.520 0.475 0.504 0.345 0.412
May-2024
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Fig. 2. Species-habitat relationships according to Canonical
Correspondence Analysis. For each of the five study years, the
first two canonical axes are shown. Only habitat variables with
scores larger than 0.10 on one or both axes are plotted. To ease
between-years comparisons, the first axis is shown reversed
for 1996, 1997 and 1998 (negative values to the right).
Abbreviations of the bird variables: CICIC — Ciconia ciconia,
BUBUT — Buteo buteo, CRCRE — Crex crex, VAVAN — Vanellus
vanellus, COPAL — Columba palumbus, CUCAN — Cuculus
canorus, ALARV — Alauda arvensis, MOALB — Motacilla alba,
ANPRA — Anthus pratensis, ANTRI — Anthus trivialis, LACOL
— Lanius collurio, SARUB — Saxicola rubetra, LULUS —
Luscinia luscinia, TUMER — Turdus merula, TUPHI — Turdus
philomelos, LONAE — Locustella naevia, LOFLU — Locustella
fluviatilis, ACRIS — Acrocephalus palustris, ACSCH —
Acrocephalus schoenobaenus, SYBOR — Sylvia borin, SYCOM —
Sylvia communis, PHLUS — Phylloscopus trochilus, PAMA] —
Parus major, STVUL — Sturnus vulgaris, ORORI — Oriolus ori-
olus, FRCOE — Fringilla coelebs, CACAR — Carduelis carduelis,
CAERY — Carpodacus erythrinus, EMCIT — Emberiza citrinella,
EMSCH — Emberiza schoeniclus.

sity negatively while other types of landscape fea-
tures increase it. All the final models were highly
significant (p < 0.001). This general pattern was
consistent between years though the importance
of different habitat elements varied. The most per-
sistent positive predictor of species richness was
WOOD (significant all years), followed by

In the species-habitat ordinations, the cumula-
tive percentage of variance explained by the first
two axes ranged from 11.8 (1995) to 15.7 (1999). A
large part of the variation thus remains unex-
plained. The relationship between the habitat
variables and the canonical axes was quite stable
from year to year (Fig. 2). The eigenvalue of the
first axis ranged from 0.118 (1996) to 0.139 (1997)
and the percentage of variance explained from 8.3
(1995) to 10.6 (1999). This axis displays a gradient
from arable land (especially spring cereals) to
more natural habitats like woodland, scrubs and
wetlands — i. e. a gradient of general farming
intensity. The second axis (eigenvalues ranging
from 0.051 (1995) to 0.071 (1997) and percentage of
variance explained from 3.4 (1995) to 5.3 (1998))
may be interpreted as a gradient from woodland
across arable land and other open, dry areas to
wet meadowlands with rivers and ponds.

Although the exact correlations between the
bird species vectors and the canonical axes varied
between years, the overall pattern was fairly con-
sistent. Several groups of species can be identified.
The most clearly demarcated group is the wet-
land/pond species: Sedge Warbler Acrocephalus
schoenobaenus and Reed Bunting Emberiza schoeni-
clus, in some years accompanied by River Warbler
Locustella fluviatilis. Also a group of open area
species consisting of, e.g., Skylark, Lapwing
Vanellus wvanellus, Corncrake Crex crex, Meadow
Pipit Anthus pratensis and Whinchat Saxicola rube-
tra is quite well defined. Species that mostly feed
on fields and sown grasslands but breed some-
where else, such as Buzzard Buteo buteo, Starling
Sturnus vulgaris and White Stork Ciconia ciconia
also fit into this group. The woodland and scrub
species show a gradient from woodland species
like Tree Pipit Anthus trivialis and thrushes Turdus
to species associated with more open areas (e.g.
Scarlet Rosefinch Carpodacus erythrinus), with most
species fitting somewhere between the WOOD
and SHRUB vectors.

The woodland/scrub species group is further
divided when a third canonical axis is included
(two examples are shown in Fig. 3). This axis (per-
centage of variance explained ranging from 2.7
(1995, 1996) to 4.2 (1997)) seems to represent a gra-
dient from farms and habitats associated with
them to more remote areas with woods, aban-
doned fields and stone and brushwood heaps.
Among the arboreal species, Great Tit Parus major
and Goldfinch Carduelis carduelis show an associa-

powloed Brofl Fih L/ ADH LM (SigmifisAnt 4 S8 sbyica on diQR,Wdsh farmsteads and alleys, where they meet
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Fig. 3. Additional CCA biplots of species-habitat relationships, showing the second and third canonical axes. 1997 and 1998 are
shown as examples. Only habitat variables with scores larger than 0.10 on at least one of these axes are plotted. Abbreviations

of bird variables as in Fig. 2.

open land species such as White Wagtail Motacilla
alba and Starling.

Regression analyses of species-habitat associa-
tions (Tables 3 and 4) indicate that there were
more positive than negative correlations. All
modelsw were statistically significant. Very few
species (Skylark and Lapwing) benefit from the
presence of arable fields. All other species dealt
with here require the presence of one or more of
the following habitat types: grassland, wetlands,

Persistency and predictive value of the models
varied between species. Predictor variables
included in 3 or more yearly models were consid-
ered as stable. The most stable models were those
for species with small territories and specific habi-
tat needs (e.g. Sedge Warbler and Reed Bunting)
as well as those for woodland species and Skylark.
The models of least predictive value were those
for species with large territories, species feeding
outside their breeding territories and species eas-

Dommt%ﬁﬁéﬂcomplete.bioone.org/journaIs/Acta—OrnithoIogica on démg%table beyond the 200m zone around the
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Table 3. Percentage of variance explained by the yearly species-habitat models resulting from stepwise regression analysis. In brack-
ets - the number of predictor variables in each model. Statistical significance of each model: * - p < 0.05, ** - p < 0.01, *** - p < 0.001.

1995 1996 1997 1998 1999

Ciconia ciconia 7.8 (4)**+ 12.2 (3)*** 10.9 (3)*** 10.8 (4)*** 6.5 (2)**
Buteo buteo 6.7 (2)** 25 (1)*+ 5.0 (1)** 2.5 (1)** 11.0 (3)***
Crex crex 2.7 (1)* 14.4 (4)*** 4.2 (2)* 9.7 (4)**+ 2.6 (1)*
Vanellus vanellus 20.9 (4)*** 17.3 (6)*** 17.8 (4)*** 11.7 (4)*** 7.7 @)**
Columba palumbus 9.4 (3)**+ 9.9 (3)*** 6.5 (2)** 8.2 (2)**+ 16.3 (3)***
Cuculus canorus 19.3 (5)*** 35.5 (7)%** 12.8 (2)*** 29.8 (6)*** 30.5 (7)***
Alauda arvensis 33.4 (B)*** 34.0 (5)*** 42.7 (9)**+ 47.3 (10)*** 47.6 (7)***
Motacilla alba 7.1 3)*+ 16.0 (5)*** 17.5 (4)*** 10.6 (3)*** 9.8 (2)**+
Anthus pratensis 18.8 (B)*** 14.0 (3)*** 12.3 (3)*** 10.6 (4)**+ 11.0 (3)***
Anthus trivialis 31.8 (5)**+ 27.5 (2)**+ 28.5 (3)**+ 30.4 (3)**+ 36.1 (4)***
Lanius collurio 3.3 (1)* 5.3 (2)*+ 3.7 (1)* 0 1.9 (1)*
Saxicola rubetra 21.2 (B)*** 22.2 (7)%** 21.8 (5)*** 10.7 (3)**+ 18.8 (6)***
Luscinia luscinia 11.6 (2)*** 7.3 (2)*+ 15.3 (5)*** 14.5 (4)*** 21.0 (5)***
Turdus merula 18.9 (4)*** 21.0 (3)*** 21.8 (3)*** 14.9 (3)*++ 8.3 (2)**+
T. philomelos 9.4 (3)**+ 7.0 (1)*** 12.9 (2)*** 12.7 (2)*** 222 (5)**+
Locustella naevia 45 (1)* 8.7 (2)**+ 21.5 (4)**+ 7.7 (2)** 16.2 (2)***
Locustella fluviatilis 14.3 (4)*** 15.2 (2)*** 17.6 (3)*** 19.5 (3)*** 26.9 (3)***
Acrocephalus palustris 7.5 (3)*+ 8.9 (3)** 1.8 (1)* 5.2 (1)** 26.8 (4)***
A. schoenobaenus 39.6 (3)*** 32.0 (5)*** 58.0 (3)*** 46.8 (3)*** 42.9 (3)***
Sylvia borin 11.2 (4)*** 39.1 (7)*** 29.0 (4)*** 22.0 (3)*** 32.0 (4)***
S. communis 11.5 (3)*** 16.7 (5)*** 16.8 (5)*** 14.4 (2)**+ 12.4 (3)***
Phylloscopus trochilus 40.8 (4)**+ 30.5 (6)*** 32.4 (5)**+ 18.9 (3)*** 44.6 (B)***
Parus major 18.5 (3)*** 36.9 (7)*** 28.3 (B)*** 11.1 (6)**+ 14.5 (3)***
Sturnus vulgaris 0 2.4 (1)* 14.0 (2)*** 21.5 (2)*** 13.4 (3)***
Oriolus oriolus 5.2, (2)** 11.6 (4)*** 25.3 (5)**+ 25.2 (4)**+ 24.2 (5)**+
Fringilla coelebs 37.3 (8)*** 31.7 (4)**+ 40.0 (5)*** 39.6 (6)*** 43.3 (5)**+
Carduelis carduelis 5.0 (2)** 10.3 (2)*** 13.2 (3)*** 11.8 (4)*** 11.6 (3)***
Carpodacus erythrinus 21.1 (5)**+ 17.4 (4)*** 15.8 (3)*** 20.8 (3)*** 21.5 (5)**+
Emberiza citrinella 31.3 (7)**+ 9.2 (2)**+ 11.2 (4)*** 11.2 (4)*** 18.0 (5)***
E. schoeniclus 23.9 (4)*** 23.3 (2)%** 37.1 (6)*** 30.2 (7)*** 23.1 (3)***
census point (e.g. Buzzard, Corncrake, sus conditions (observer differences, variation in

Woodpigeon Columba palumbus, Starling and
Golden Oriole Oriolus oriolus). The models for
species with prominent fluctuations in numbers
between the study years (e.g. Marsh Warbler
Acrocephalus palustris and Red-backed Shrike
Lanius collurio) were also unstable.

DISCUSSION

The spatial distribution of birds and the struc-
ture of their communities may be affected by var-
ious factors, and although habitat structural fac-
tors are usually thought to be the most important,
they leave a large part of the variation unex-
plained (e.g. Fuller et al. 1997, Petersen 1998,
Schifferli et al. 1999). The numbers and distribu-
tion of birds are also affected by yearly fluctua-
tions in food abundance, demographic parame-
ters, mortality in different stages of the annual
cycle, weather conditions etc. (Wiens 1989, Fuller
1994). These variables were not included in the

date and time of day, meteorological conditions)
they are surely responsible for a major part of the
unexplained variation.

The species richness per point, as reported
here, cannot be compared directly with other
studies, due to the limitations in the range of
species and individuals included. The general
pattern of species-habitat associations is roughly
similar to the results of a comparable study in
Denmark (Petersen 1998), despite the differences
in the structure of the landscape. In both studies,
the main gradient of species diversity follows a
gradient from uniform to structurally diverse
landscapes, although more species were associat-
ed with the landscape belonging to the uniform
part of the first canonical axis in Latvia (Fig. 2)
than in Denmark. Among these are species of
global or European conservation concern like
Corncrake and White Stork which are rare in
Western Europe but still common in the Baltic
countries. The decline of these open-land species
has been associated with the intensification of

DowRESEME TS A0ch SRBSIGE IR NVATRHAI oA on BGHigYdtyre during the last decades in Western
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Table 4. Summary of the yearly regression models of species-habitat associations. + — positive associations, - — negative, num-

bers — years (if > 1).

&
S
T 5 < 2,8 2 z s}
§3—,¢§§800§88;%mmm200:<%n: U_I—I%
&
Ciconia ciconia 4- -+ 2+ 4- - - - + 2
Buteo buteo - + + + 2- + - 0
Crex crex 2- - + 2+ 2+ 2- 2+ 0
Vanellus vanellus 5+ + -+ o+ - 2- - 3+ - - 2+ 2
Columba palumbus + - + + + + + - + + 3+ 1
Cuculus canorus 2- 2- 2- + + - + 4+ + - 3+ 4+ 4+ 4
Alauda arvensis + 4+ + + 2- - 4 5- 5- 2- - + - 2- + 3+ 3+ 6
Motacilla alba + - + 3+ 4+ 2+ + - + - + 2
Anthus pratensis - 2+ 2+ + -+ 2 3- - + + 2+ -1
Anthus trivialis 2- 2+ - + 5+ 2+ -+ 2+ 1
Lanius collurio + + + - + 0
Saxicola rubetra 2- 2- - 3+ + - + - 2- - - 2-2+ + - o+ - + + + 1
Luscinia luscinia - - 3+ 2+ + + + 2+ + 2+ - 2+ 1
Turdus merula + + + 5+ + 2+ + +- + 1
T philomelos - 4+ + - - + + 3+ 2
Locustella naevia 5+ + 3+ - + 2
Locustella fluviatilis +-4+ + + 3+ + 2+ + 2
Acrocephalus palustris - + + + + + 4+ + + 1
A. schoenobaenus 5+ 5+ + + 4+ + 3
Sylvia borin - - 2+ - 44 + 4+ + + + + + 2+ 2
S. communis 2- - -+ + +- 4+ + + + + + + 1
Phylloscopus trochilus 2+ 2+ 44+ 24+ 5+ 4+ 3+ + + 4
Parus major 2+ 2+ + 5+ 2+ 2+ 4+ 3+ 2+ 3
Sturnus vulgaris + 2+ + - 2+ + 0
Oriolus oriolus + + 2+2+ - + - 2+ + + 3+ 4+ 2
Fringilla coelebs 3 - + - - - 5+ 4+ 4+ + 2- + + + 4
Carduelis carduelis 2- - - + 2+ 5+ 2+ 1
Carpodacus erythrinus + + 3+ 2+ 2+ 3+ - 2+ + + +- + 2
Emberiza citrinella - + 2+ 3+ 2+ 4+ + 3+ 2+ +- + 3
E. schoeniclus - 5+ 5+ 2- 2- - + 2+ - + - 2
Total no. of - 1313 9 2 4 1 7 3 7 4 319 2 1014 2 1 2 2 2 6 6 1 2
Total no. of + 2 11 4 6 211211 20 18 21 11 46 1 34 14 9 9 18 16 19 14 9 24 8 34

Europe (Tucker & Heath 1994). In Latvia, these
species benefit from a less intensive agriculture
with little use of chemicals, small field sizes ensur-
ing a diverse landscape, extensively managed
grasslands and an increased amount of aban-
doned fields. The habitat model for Corncrake
(Table 4), although not highly significant, sup-
ports the findings of the Corncrake survey in
Latvia in 1996 (Keiss 1997). In the Corncrake sur-

est densities followed by various grasslands
(chiefly sown grass), while the species avoided
arable fields. Abandoned fields and grasslands
contained almost 30% and more than 50% of the
Latvian population, respectively.

The habitat models of most bird species in
Latvian farmland are rather similar to those
reported from comparable studies in other
European countries (Fuller et al. 1997, Petersen

powibYaabandaned biclds spRearsduubald tagdiga on bIg, sehifferli et al. 1999), although several differ-
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ences exist, both in the models themselves and in
the overall importance of specific habitat types.
The most contradictory results, compared to
results of recent studies in Britain (Fuller et al.
1997, Kyrkos et al. 1998, Gregory 1999) and
Denmark (Petersen et al. 1995), were found in the
Yellowhammer Emberiza citrinella. In Latvia, the
Yellowhammer prefers meadows (CULTM and
DRYM, Table 4) among the agricultural habitats,
whereas it shows a strong preference for arable
lands in Britain and Denmark. The habitat model
for the species in Swiss farmland falls in between
these two extremes, with both grasslands and
arable lands being positive predictors (Schifferli et
al. 1999). Probably the distribution of Yellow-
hammers in Latvian farmland is mainly governed
by the availability of suitable breeding habitat, i.e.
scrub (SHRUB and SHRUBLIN) and woodland
edges, because hedges along field margins are less
widespread than in Britain and Denmark. The
association with meadows may reflect the current
overgrowing of meadows with bushes.

Farmsteads and other buildings have a less
prominent impact on species composition in this
study than in the Danish study, where
building/garden area was the main predictor of
densities of 13 species (Petersen 1998). In large
parts of Western European farmland, human
dwellings with their surrounding vegetation are
important habitat islands in a rather uniform agri-
cultural landscape, whereas their importance is
much smaller in Latvia, where the population
density is lower and agricultural land occurs in a
mosaic structure with forest and scrub.

As might be expected, woodland area appears
as a significant predictor in more models than any
other variable, showing the highest number of
positive as well as negative associations. A large
group of species with almost no relation to agri-
cultural land is associated with forests, while most
of the typical agricultural bird species are indiffer-
ent or avoid areas close to forest. Although wood-
lands thus reduce rather than increase the densi-
ties of typical farmland bird species, small wood-
land patches within agricultural land raise the
biodiversity value of the area on a larger scale.

The variable showing the second highest num-
ber of positive correlations, scrub (SHRUB and
SHRUBLIN), attracts more species that are con-
nected with an agricultural landscape (e.g.
Whitethroat Sylvia communis and Yellowhammer).
This habitat type is very common as patches or lin-
ear structures along roads and ditches and is also a

of scrub are often the result of an overgrowing of
open areas - i.e. the habitats of the typical species of
agricultural lands - due to abandonment. A further
succession on these areas will eventually lead to
woodland which would be undesirable from a bio-
diversity point of view, as 45% of Latvia is already
covered with forest. However, a suitable amount of
scrub, e.g. along ditches and roadsides, has a posi-
tive effect on farmland biodiversity.

Stone and brushwood heaps (HEAP) have an
unexpectedly high, positive effect on the occurrence
of many species. The same is true for wet depres-
sions (especially PONDVEG), indicating the value
of such habitat islands in agricultural areas. Within
the otherwise uniform arable land, they provide
suitable unfarmed patches which can be used as
nesting sites, protecting the nests against losses due
to mechanised farming and thus ensuring a higher
nesting success for various farmland species.

The most important agricultural habitats, nat-
ural meadows (DRYM and WETM), are suffering
a continuous decline in Latvian farmland, partly
because they are turned into arable land, partly
due to overgrowing with bushes after traditional
use of the areas has ceased. Several scrub species
(Thrush Nightingale Luscinia luscinia, Scarlet
Rosefinch, Yellowhammer etc.) appear associated
with dry meadows, indicating the current stage of
the overgrowing of these areas. The natural
meadows within the study areas are too scattered
and do not have enough uninterrupted open
areas to hold the typical meadow species with
larger territories (e.g. Lapwing, Redshank Tringa
totanus and Common Snipe Gallinago gallinago);
even the habitat model for Corncrake does not
include these habitats. A further reduction of the
area with wet meadows will also severely affect
the presence of species with small territories such
as Sedge Warbler and Reed Bunting which are
associated with this habitat and do not have any
associations with scrublands. A reintroduction of
extensive farming on these areas would be desir-
able. Unfortunately, current state policy is orien-
tated towards afforestation of abandoned land.

Like the meadows, abandoned fields are an
important landscape element, with a number of
species (e.g. Whinchat Saxicola rubetra and
Grasshopper Warbler Locustella naevia) being asso-
ciated with them. However, as a temporary habi-
tat they can rapidly lose their value due to over-
growing or ploughing. From a biodiversity point
of view, the most advisable management of this
habitat would be an introduction of extensive

Do SRR fealwE ol Ladisional farmiisad s RAeS on WY HE and/or grazing, allowing these areas to
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maintain their actual high densities of the global-
ly threatened Corncrake (cf. Keiss 1997).

CONCLUSIONS

Latvian farmland currently supports a high
diversity of birds and high populations of farm-
land species nowadays rare in Western Europe.
This situation is mainly upheld by a non-intensive
agriculture and large set-aside areas. Both are sub-
jects to change with the foreseeable increase of
the area being cropped and a development
towards intensive agricultural production.
Therefore, it is of vital importance that environ-
mental considerations become an integrated part
of the development of Latvian agriculture.
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STRESZCZENIE

[Zaleznos¢ wystepowania ptakéw od Srodowisk
terenéw rolniczych Lotwy]

Tereny rolnicze zajmuja ok. 40% terytorium
Lotwy. Charakteryzuja sie one duzg ré6znorodno-
Scig gatunkowa i duza liczebnoscia ptakéw polno-
Iakowych, ktére sa juz rzadkie w Europie Zacho-
dniej. Celem badah bylo okreslenie sktadnikéw
Srodowiska, ktére sprzyjaja bogactwu awifauny.
Badania prowadzono w latach 1995-1999. Wybra-
no 4 tereny badan, réznigce si¢ intensywnoscia
i charakterem uzytkowania rolniczego (Fig. 1). Na
kazdym z nich wybrano losowo 40 punktéw
i przeprowadzano 5-minutowe liczenie, dwukrot-
nie w sezonie legowym. Co roku teren w promie-
niu 200m wokoét punktu zostat opisany przy uzy-
ciu 26 zmiennych Srodowiskowych (Tab. 1). Naj-
bardziej skorelowane z bogactwem gatunkowym
byty: obfitos¢ zadrzewien, krzewdw, suchych tak
oraz kep zarosli i stosow kamieni (Tab. 2). Okre-
§lono gradient zmian Srodowiska, zwigzany ze
skladem gatunkowym ptakéw — od pdl upraw-
nych do terenéw naturalnych i od laséw poprzez
tereny suche i otwarte, do wilgotnych tak z rzeka-
mi i stawami (Fig. 2), jak réwniez od terenéw rol-
niczych do terenéw bardziej naturalnych (Fig. 3).
Analizy zaleznosci wystepowania ptakéw od
czynnikéw Srodowiska przeprowadzono dla naj-
czestszych 30 gatunkéw (Tab. 31 4).

Obecna wysoka réznorodnosé¢ ptakéw w §rodo-
wiskach rolniczych Lotwy jest gtéwnie utrzymy-
wana przez ekstensywne rolnictwo i duza ilos¢
ugoréw. Intensyfikacja rolnictwa, podobna do
zachodnio-europejskiej, moze negatywnie wply-
wac na populacje wielu gatunkéw ptakéw. Dlatego
rozwdj rolnictwa powinien uwzglednia¢ jej wplyw

Downloabi For sk EBvisRIme BrolssHean/A—ENSithologica on dAMEFAEWIsko przyrodnicze.
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