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Fig. 1. Distribution of research plots
in two regions of Poland: squares–
lowland plots, crosses–foothill plots.
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Table 1. Habitat characteristics of the study plots (9 ha each). Variables used: Trees – number of single
trees, Ditches – length of ditches, Grasslands – area of grasslands, Woodlots – area of woodlots,
Birdscheme – area covered by the bird package.

Variable Foothill plots, n = 58 Lowland plots, n = 57

Mean SE Min Max Mean SE Min Max

Trees (number per plot) 6.5 1.1 0 42 6.5 1.4 0 56
Ditches (m) 175.3 32.1 0 1,061 597.9 52.9 0 1,358
Grasslands (ha) 7.96 0.11 5.87 9.00 8.17 0.11 4.66 9.00
Woodlots (ha) 0.92 0.11 0 2.99 0.48 0.08 0 2.98
Birdscheme (ha) 4.34 0.35 0.09 8.95 1.94 0.27 0 7.83
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Table 2. Results from a GLS analysis examining the effect of different environmental variables on the num-
ber of breeding species, the number of territories and the number of breeding territories of the target spe-
cies in two regions (foothills and lowlands) of Poland. The statistically significant results are in bold. See
Table 1 for description of variables.

Parameter Foothill (n = 58) Lowland (n = 57)
/ Predictor

Model type Estimate SE P Model type Estimate SE P

Number of breeding species
Trees 1) 0.093 0.060 0.128 2) 0.056 0.065 0.391
Ditches 1) –0.000 0.002 0.831 2) –0.000 0.002 0.893
Grasslands 1) –3.200 2.438 0.195 2) 0.861 1.166 0.469
Woodlots 1) 1.103 2.482 0.658 2) 3.510 1.604 0.035
Birdscheme 1) 0.065 0.197 0.743 2) –0.272 0.326 0.407

Number of breeding territories
Trees 1) 0.091 0.111 0.417 2) –0.051 0.118 0.664
Ditches 1) 0.001 0.003 0.665 2) –0.002 0.003 0.451
Grasslands 1) –2.906 4.496 0.520 2) 0.900 0.429 0.669
Woodlots 1) 1.858 4.577 0.685 2) 5.062 2.888 0.080
Birdscheme 1) –0.460 0.364 0.212 2) –0.630 0.588 0.288

Number of breeding territories of the target species
Trees 2) –0.000 0.020 0.967 2) 0.007 0.025 0.764
Ditches 2) 0.001 0.000 0.138 2) –0.000 0.000 0.273
Grasslands 2) –0.248 0.825 0.764 2) 0.592 0.432 0.176
Woodlots 2) –0.484 0.840 0.566 2) 0.452 0.611 0.462
Birdscheme 2) –0.032 0.066 0.631 2) –0.420 0.130 0.002

1) No spatial autocorrelation model

2) Spatial autocorrelation model

Fig. 2. The relationship between the woodlots area
(logarithmically transformed) and the number of
species on lowland plots in Poland.
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Fig. 3. Dependence between the area covered by
the AES (logarithmically transformed) and the num-
ber of breeding territories of the target species on
lowland plots in Poland. Target species include
Dunlin, Montagu’s Harrier, Northern Lapwing,
Corncrake, Great Snipe, Common Redshank,
Common Snipe, Black-tailed Godwit, Eurasian Cur-
lew and Aquatic Warbler.



��
� ��� ������� ����*��� 
��* ������� 
�
P���
������� ���� �
����"��* �
�������� ����
��� �$� ����� �� ���� ��� ���� 
� �

��
��� 	��
P���
������� �� �� ��
�
��� ������� ��"�� 
� ���
�
���� ������� �
����� 
� 
���� �

��� ����� ���

��� �
����*� 	�� ������
��� ���������� 
�
�

��
� ���� �� ������
�� ����������� 1 ��� �
��!
��"� ������ 
� �$� �
��� ��"� ���� �� ��
� ����
�������H  ������ ���������� �
� ��� �

�����!
����
� ��
�
�� #�
����� � <
���
���
'(('%�

��#� ��� ����� �� ��������

�	 ��� �����	� �� ���� ��������
��

� ������
����� ������� ��� ������� 
� ������� 
�

� ����� 
"����� ��� ��� �������� �� /�����
� ���
���
�������� 
��* �� 
�� ����G ��� ������ 
� ���
������� ��������� ���� ��� ��
�
���
� 
� ���� �
"!
��� � �� ��� �
������� ���� � ������
����� �� �� �-!
������ ������ ���� ��� ������� ��� �
��������� ��!
����� �� �� ������� �
 ��� �������� �� ������� �����
!
 �����*� ������ �� ����� �������� ������� ���������

+(; ADB4� 0$BB43� C
�� 2)� '(+5

Table 3. Results from a GLS analysis examining the effect of different environmental variables on the num-
ber of breeding territories (n = bp.) of selected bird species in two regions (foothills and lowlands) of Po-
land. Statistically significant results are in bold. See Table 1 for description of variables.

Species Foothill (n = 58) Lowland (n = 57)
/Predictor

Model type Estimate SE P Model type Estimate SE P

Red-backed Shrike
Trees 2a) –0.005 0.019 0.758 2c) 0.018 0.010 0.082
Ditches 2a) –0.001 0.000 0.105 2c) –0.000 0.000 0.525
Grasslands 2a) –0.147 0.774 0.849 2c) 0.298 0.178 0.099
Woodlots 2a) 0.070 0.784 0.920 2c) 0.587 0.249 0.022
Birdscheme 2a) –0.005 0.060 0.923 2c) –0.052 0.052 0.327

Marsh Warbler
Trees 1a) –0.019 0.023 0.410 2d) –0.005 0.018 0.773
Ditches 1a) 0.000 0.000 0.925 2d) 0.001 0.000 0.014
Grasslands 1a) –0.411 0.952 0.667 2d) 0.410 0.315 0.199
Woodlots 1a) –0.519 0.965 0.592 2d) 0.004 0.443 0.992
Birdscheme 1a) –0.024 0.075 0.752 2d) 0.070 0.094 0.457

Whinchat
Trees 1b) –0.017 0.016 0.312 1d) –0.002 0.022 0.893
Ditches 1b) 0.001 0.000 0.004 1d) –0.000 0.000 0.587
Grasslands 1b) 0.562 0.673 0.407 1d) –0.264 0.327 0.422
Woodlots 1b) –0.010 0.685 0.988 1d) –0.747 0.467 0.115
Birdscheme 1b) –0.052 0.054 0.339 1d) 0.039 0.104 0.709

Common Quail
Trees 2b) –0.006 0.001 0.545 2e) –0.002 0.006 0.749
Ditches 2b) 0.001 0.000 0.009 2e) 0.000 0.000 0.285
Grasslands 2b) 0.148 0.444 0.740 2e) 0.077 0.094 0.417
Woodlots 2b) 0.070 0.451 0.876 2e) –0.112 0.134 0.407
Birdscheme 2b) 0.014 0.035 0.694 2e) 0.013 0.030 0.645

Yellowhammer
Trees 1c) 0.010 0.014 0.465 1e) –0.014 0.011 0.186
Ditches 1c) 0.000 0.000 0.597 1e) –0.000 0.000 0.424
Grasslands 1c) –0.309 0.571 0.590 1e) –0.019 0.201 0.923
Woodlots 1c) –0.120 0.581 0.836 1e) 0.655 0.275 0.020
Birdscheme 1c) –0.078 0.046 0.096 1e) 0.141 0.057 0.017

1) No spatial autocorrelation model: a) n = 43 bp., b) n = 114 bp., c) n = 76 bp., d) n = 98 bp., e) n = 51 bp.

2) Spatial autocorrelation model: a) n = 74 bp., b) n = 28 bp., c) n = 45 bp., d) n = 77 bp., e) n = 12 bp.
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