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Abstract

A comparative study on the abundance of breeding birds and wintering birds was carried out over the period 2005-2007 in conventionally and organically managed arable fields in Northern Germany. Birds were surveyed on 40 (breeding season) and 35 (non-breeding season) pairs of fields (conventional/organic), which were selected with regard to similar field sizes, comparable boundary structures (hedges, shrubs) and representative crop rotations. Averaged over three years of investigation, skylarks (Alauda arvensis) and, less distinct, pheasants (Phasianus colchicus) occurred more often on organic fields. In contrast, yellow wagtails (Motacilla flava) showed higher abundances on conventional fields in one year. The diversity of farmland bird species was not affected by farming system (conventional/organic) neither during the breeding season nor during the non-breeding period. Over the winter, carnivore bird species occurred more often in organically managed fields while the total abundance of herbivore species was not affected by farming systems.
Introduction
Due to intensification in agriculture, populations of farmland birds have been declining in Europe during the last decades (Donald et al. 2001). Some factors which are responsible for the loss of breeding and foraging habitats are absent in organic farming. For instance, synthetic fertilizers, herbicides and pesticides are not permitted, and the diversity of field crops is usually higher in organic cropping systems (European Union Directive 2091/92). Despite these potential advantages of organic farming and the continuous increase of land area managed according to organic farming standards (Willer & Yussefi 2007), there are still surprisingly few scientific studies on the effects of organic agriculture on wild birds (Bengtsson et al. 2005; Hole et al. 2005; Piha et al. 2007). This paper presents the results of a three-year field study comparing breeding and winter bird communities in conventional and organic arable fields in Northwest Europe.
Materials and methods
The study was carried out on eight conventional and nine organic farms (managed organically for more than 10 years) located in the hedgerow-landscape of Schleswig-Holstein in Northern Germany. The experimental design consisted of 40 (breeding period) and 35 (non-breeding period) pairs of conventionally and organically cultivated arable fields. Each pair of fields was characterized by similar field sizes and comparable boundary structures (hedgerows, shrubs). The selection of representative pairs of fields also accounted for typical crop rotations of conventional and organic farms in the region. After pairs of representative fields had been selected in the first year of investigation, both the choice of crops and the way of cultivation of these fields were up to the farmers during the following seasons (Table 1, Table 2).
The survey of breeding birds was restricted to birds which are known to breed and forage directly on agricultural land (`true field species´). Birds were recorded by territory mapping, which is a method that in particular accounts for behaviour patterns indicating the breeding of birds (e.g., alerting pairs, singing males; Bibby et al. 2000). Over the non-breeding seasons (October-April) bird mapping was continued on a reduced sample of field pairs. Fields were crossed in transects at four dates (`line taxation´; Bibby et al. 2000). Since both species diversity and total number of individuals were very low during winter, both parameters were analysed for the total non-breeding period (sum of four dates). Additionally, species were assigned to ecological groups, which were defined by food preferences of species during winter (primarily carnivore vs. primarily herbivore species; classification according to Bauer et al. 2005).
Statistical analyses were based on differences between conventional and organic agriculture. Pair-differences were analysed by a sign-test (probability of error 5%). Tests of abundances were restricted to species which were present in >10% of the fields. For a more detailed description of applied methods see Neumann et al. (2007).

Tab. 1: Management of the investigated pairs of arable fields during the breeding seasons 2005 to 2007 (n: number of fields, ha: total area)
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Maize

1

12

80.4

1

11.0

11

53.5

2

14.1

11

46.8

2

4.1

Grass

1

3

9.7

5

17.4

5

15.7

Grass/clover

2

12

93.1

14

80.6

13

104.7

Grain legumes

3

7

35.7

4

23.3

5

32.7

Winter cereals

15

92.2

10

53.8

17

188.2

7

98.4

16

132.0

7

67.5

Winter rape

8

94.8

1

8.6

4

26.1

5

60.9

Spring cereals

1

4.0

7

80.9

1

5.0

11

69.0

1

6.0

6

48.1

Root crops

4

1

27.0

2

18.0

1

5.6

2

46.7

2

18.8

Seed production

5

2

13.0

1

5.1

5

20.2

Crops total

40

308.1

40

296.1

40

308.1

40

296.1

40

308.1

40

296.1

Spring crops total

14

111.4

15

127.6

14

76.5

18

112.0

14

99.5

15

103.7

Spring crops %

35

36.2

37.5

43.1

35

24.8

45

37.8

35

32.3

37.5

35.0

1

 forage production; 

2

 forage production, green manure; 

3

 incl. mixtures;

 4

 sugar beet, potatoes;

 5

 oil seed radish, red clover, perennial ryegrass

Breeding season 2005

Breeding season 2006

Breeding season 2007

Conventional

Organic

Conventional

Organic

Conventional

Organic


Tab. 2: Management of the investigated pairs of arable fields during the non-breeding seasons 2005/06 and 2006/07 (reduced sample of fields compared to Tab. 1; n: number of fields, ha: total area)
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Intercrops

1

1

8.5

7

27.2

1

11.6

Grass/clover after ploughing

8

42.4

15

74.2

Grass/clover undersown in pre-crop

1

10

72.2

5

24.0

Grass

4

15.7

2

14.3

5

18.4

3

20.4

Winter cereals/rape after ploughing

2

9

49.8

3

39.1

8

88.3

5

46.1

Winter cereals/rape direct drilling

1

7

85.4

9

66.5

Fallow land after ploughing

2

9.4

1

7.9

1

9.2

Fallow land not ploughed

1

12

64.7

4

28.1

13

60.3

5

25.8

Fields total

35

233.5

35

231.2

35

233.5

35

231.2

Fields with crop residues total

20

158.6

21

127.5

22

126.8

11

81.3

Fields with crop residues %

57.1

67.9

60.0

55.2

62.9

54.3

31.4

35.2

1

 fields with crops residues, normally after stubble processing; 

2

 cultivation of winter rape only within conventional farming

Non-breeding season 2005/06

Non-breeding season 2006/07

Conventional

Organic

Conventional

Organic


Results
The diversity of breeding bird species was not affected by management type (conventional vs. organic, Table 1). Skylarks were more abundant in organically managed fields in all breeding seasons. The mean abundance of pheasants was higher in organic crops even though, significant effects could not been observed in the individual years. Yellow wagtails, however, occurred more often in conventional fields in one of the breeding periods.
During the non-breeding seasons, the diversity of bird species was not affected by farming type, too. The group of carnivore/insectivore bird species showed a higher mean total abundance in organic fields (M=-7.5; Pr>=|M| 0.0135). The abundance of herbivore/granivore birds, however, was not affected by management type (M=1; Pr>=|M| 0.8555).
Tab. 3: Levels of significance of the sign-tests conducted for the differences “conventional fields – organic fields” in the breeding seasons 2005 to 2007
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M

Pr

M

Pr

M

Pr

Abundance Skylark

Alauda arvenis

Abundance Pheasant

Phasianus colchicus

Abundance Yellow Wagtail

Motacilla flava

Abundance Lapwing

Vanellus vanellus

Number of species

-3.5

0.248

-1.5

0.690

-3.0

0.362

-1.5

0.690

1

 abundance: territories/10 ha

2005

2006

2007

Mean 2005-07

-8.0

0.007

-6.5

0.029

-12.0

<0.001

-11.5

<0.001

-3.5

0.092

-3.0

0.070

-1.5

0.453

-5.5

0.019

3.0

0.070

4.0

0.022

4.0

0.077

4.5

0.064

1.0

0.727

0.5

1.000

1.5

0.250

2.5

0.267


Discussion
In agreement with our results, the available small number of other comparable studies indicates no distinct positive effect of organic farming on the diversity of breeding bird species (Chamberlain et al. 1999; Belfrage et al. 2005; Piha et al. 2007). Farmland birds require relatively large breeding habitats. Therefore, they possibly benefit less from organic agriculture than taxa which are more directly affected by the way of cultivation (e.g., wild plants; Bengtsson et al. 2005). For the same reason, differences in the colonisation of conventional and organic farmland by birds could possibly be better analyzed at larger spatial scales than single fields or small farms (Belfrage et al. 2005; Bengtsson et al. 2005).

In agreement with several other studies, the abundance of skylarks was strongly affected by different types of management. Organic agriculture might have been advantageous for skylarks due to more diverse crop rotations (Table 1) and potentially sparser canopy structures (Neumann et al. 2007).
Our results determined during the non-breeding seasons indicate higher amounts of animal food for birds on organic fields. The widespread use of direct drilling techniques on conventional fields (Table 2) might have been responsible for the absence of differences in the availability of vegetable food between farming systems.
Conclusions
With regard to species conservation, organic farming as practiced in the investigation area might in particular contribute to the assurance of winter food for resting carnivore birds. Breeding populations of skylarks might also be promoted by organic farming practices. However, the latter aspect needs to be verified in comparative studies on the breeding success. Organic cropping usually requires mechanical weed control (harrowing, hoeing), which might negatively affect ground-breeding birds (Neumann et al. 2007; Kragten & Snoo 2007).
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