-ECOLOGY OF HEATHLANDS-
“Heathlands in the Cantabrian mountain range: structural and
functional singularities”
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functional singularities”




Heathlands in the Cantabrian mountain range: structural and functional singularities
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1.- Why do we have different types of heathlands on a short spatial scale in
the Cantabrian Mountains?

2.- What have the main land cover changes been in these mountains? =

~ 3.- Are there structural differences among these heathlands and other £
shrublands?

4.- What can we do to conserve these heathlands?

5.- Could burning be used as a management tool to preserve the Calluna &
* heathlands with increasing levels of nitrogen deposition? e

6.- Are the effects of nitrogen in these heathlands mediated by the time- scale |
of N inputs and the age of Calluna? %
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1.- Why do we have different type of heathlands on a short spatial scale
in the Cantabrian Mountains?

MEDITERRANEAN

MACROBIOCLIMATES




1.- Why do we have different type of heathlands on a shor satlal scale

in the Cantabrian Mountains?

1. Ecotone Atlantic-Mediterranean
2. Uneven topography
3. Human management




1.- Why do we have different type of heathlands on a short spatial scale in the Cantabrian
Mountains?

Number of limiting factors
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2.- What have the main land cover changes been in these mountains?
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“Demonstrate the ecological value of these systems”



3.- Are there structural differences among these heathlands and other
shrublands?
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European dry heaths- edemism Erica australis (4030)
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Carabid beetles communities
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(1) There were low_proportion of species shared among them

(2) Calluna heathlands showed the highest number in endemic

species: Cryobius cantabricus, Nebria asturiensis and Pterostichus cantaber

Cryobius cantabricus

Conserve the mosaic of all these communities to preserve the maximum
biodiversity in the Cantabrian Mountains- BIODIVERSITY HOTSPOT -



4.- What can we do to conserve these heathlands?

Building/Mature-PHASE

Burning




Erica australis heathlands
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Gráfico15

		2		2		2		3.14		3.97		15.17

		3		3		3		1.5		3.91		1.25

		4		4		4		2.54		1.66		20.26

		5		5		5		2.42		3.15		12.24

		6		6		6		0.75		2.96		9.35

		7		7		7		0.58		1.92		9.42

		8		8		8		0.24		3.29		17.47

		9		9		9		0		2.54		12.32

		10		10		10		0		0.49		13.38

		11		11		11		0.58		2.24		23.76

		12		12		12		0.24		2.03		15.19

		13		13		13		0		2.96		13.64

		14		14		14		0		2.17		17.8

		15		15		15		0		0.4		13.39
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Arranque (2)

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		25		5.6		2.4		2.93		1.21		0.68

		3		46.6		14		19.4		5.97		6.16		4.45

		4		26.2		21		44.4		4.13		6.35		9.78

		5		11.4		12.4		49		1.78		5.57		6.73

		6		5.8		11.4		80.4		1.02		6.27		5.64

		7		2.4		10.6		74.5		0.68		7.26		8.89

		8		5		10		85.8		1.58		7.11		13.67

		9		2.6		5.8		76		1.25		2.6		7.33

		10		1.2		3.6		73		1.2		1.91		7.17

		11		1.6		4.6		78.6		0.81		2.32		11.69

		12		0.4		5.6		86.6		0.4		2.73		8.84

		13		1.4		7.8		96		0.87		5.2		7.84

		14		3.8		5.2		87.2		2.15		3.18		8.02

		15		0.6		4.6		124.6		0.6		3.89		16.44

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		7.8		9		1		1.93		3.3		0.32

		3		9.2		11.8		16		2.26		2.85		5.78

		4		9		14.6		29.8		1		3.14		6.44

		5		3.8		24.6		18.2		0.66		7.4		6.9

		6		0.8		16.8		41		0.37		3.49		8.14

		7		0.8		17.8		77.6		0.8		4.97		9.58

		8		0.4		14.6		61.6		0.4		3.48		13.26

		9		0		12.8		59		0		3.37		5.79

		10		0.2		10.2		48.2		0.2		2.22		11.41

		11		0.2		18		21.8		0.2		4.45		9.75

		12		0.8		19.6		49		0.37		4.9		7.8

		13		0		25		60		0		6.42		9.48

		14		0		8.8		65		0		3.18		9.35





Arranque (2)
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Mean cover %

Zone B



Arranque
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Corta (2)

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		25		5.6		2.4		2.93		1.21		0.68

		3		46.6		14		19.4		5.97		6.16		4.45

		4		26.2		21		44.4		4.13		6.35		9.78

		5		11.4		12.4		49		1.78		5.57		6.73

		6		5.8		11.4		80.4		1.02		6.27		5.64

		7		2.4		10.6		74.5		0.68		7.26		8.89

		8		5		10		85.8		1.58		7.11		13.67

		9		2.6		5.8		76		1.25		2.6		7.33

		10		1.2		3.6		73		1.2		1.91		7.17

		11		1.6		4.6		78.6		0.81		2.32		11.69

		12		0.4		5.6		86.6		0.4		2.73		8.84

		13		1.4		7.8		96		0.87		5.2		7.84

		14		3.8		5.2		87.2		2.15		3.18		8.02

		15		0.6		4.6		124.6		0.6		3.89		16.44

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		7.8		9		1		1.93		3.3		0.32

		3		9.2		11.8		16		2.26		2.85		5.78

		4		9		14.6		29.8		1		3.14		6.44

		5		3.8		24.6		18.2		0.66		7.4		6.9

		6		0.8		16.8		41		0.37		3.49		8.14

		7		0.8		17.8		77.6		0.8		4.97		9.58

		8		0.4		14.6		61.6		0.4		3.48		13.26

		9		0		12.8		59		0		3.37		5.79

		10		0.2		10.2		48.2		0.2		2.22		11.41

		11		0.2		18		21.8		0.2		4.45		9.75

		12		0.8		19.6		49		0.37		4.9		7.8

		13		0		25		60		0		6.42		9.48

		14		0		8.8		65		0		3.18		9.35





Corta (2)
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Corta
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Quema (2)

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Woody error

		2		34.2		2.2		15.6		3.38		1.07		4.48

		3		22.6		5.6		41		3.72		1.36		12.2

		4		5.6		9.4		57.6		0.87		1.57		12.21

		5		3.2		4		62		1.5		1.18		11.45

		6		1.4		3.6		80		0.6		1.29		15.97

		7		0.4		4		93.4		0.24		0.95		9.24

		8		0		1.6		95.1		0		1.03		4.89

		9		0		0.4		100.8		0		0.24		15.68

		10		0		0.2		93.6		0		0.2		12.34

		11		0.2		0.2		92		0.2		0.2		5.74

		12		0		1		112.4		0		0.63		10.91

		13		0		0.6		126.7		0		0.4		14.57

		14		0		0.8		122		0		0.58		14.2

		15		0		1		132		0		0.63		9.91

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Error anua		Error peren		Error woody

		2		2.4		10.6		26.6		0.81		1.6		12.94

		3		2.8		27.6		28.8		0.49		3.04		12

		4		7		24.4		48.6		2.16		3.93		16.04

		5		3.2		17.8		51.9		1.1		1.5		10.4

		6		2.6		22.6		57.4		1.32		1.8		15.27

		7		0.4		17.2		57		0.25		1.7		8.4

		8		2.2		27.2		70.6		0.73		3.82		7.53

		9		2.4		23.6		73		1.28		5.56		12

		10		2.4		22.8		70.8		1.03		4.4		11.09

		11		3.4		23.6		71		1.78		2.5		16.34

		12		3		27.6		62.9		1.4		3.94		9.31

		13		5.8		35.4		61		1.59		3.2		13.51

		14		3.4		37.4		72.8		1.029		11.77		11.4

		15		3		31.4		68.4		1.05		7.76		12.36





Quema (2)
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Quema
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								0.25		1.7		8.4

								0.73		3.82		7.53
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								1.03		4.4		11.09
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Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %
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Anuales-perennes

		2		2		2		2.93		1.21		0.68

		3		3		3		5.97		6.16		4.45

		4		4		4		4.13		6.35		9.78

		5		5		5		1.78		5.57		6.73

		6		6		6		1.02		6.27		5.64

		7		7		7		0.68		7.26		8.89

		8		8		8		1.58		7.11		13.67

		9		9		9		1.25		2.6		7.33

		10		10		10		1.2		1.91		7.17

		11		11		11		0.81		2.32		11.69

		12		12		12		0.4		2.73		8.84

		13		13		13		0.87		5.2		7.84

		14		14		14		2.15		3.18		8.02

		15		15		15		0.6		3.89		16.44
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Herbáceas- Leñosas- 

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Woody error

		2		34.2		2.2		15.6		3.38		1.07		4.48

		3		22.6		5.6		41		3.72		1.36		12.2

		4		5.6		9.4		57.6		0.87		1.57		12.21

		5		3.2		4		62		1.5		1.18		11.45

		6		1.4		3.6		80		0.6		1.29		15.97

		7		0.4		4		93.4		0.24		0.95		9.24

		8		0		1.6		95.1		0		1.03		4.89

		9		0		0.4		100.8		0		0.24		15.68

		10		0		0.2		93.6		0		0.2		12.34

		11		0.2		0.2		92		0.2		0.2		5.74

		12		0		1		112.4		0		0.63		10.91

		13		0		0.6		126.7		0		0.4		14.57

		14		0		0.8		122		0		0.58		14.2

		15		0		1		132		0		0.63		9.91

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Error anua		Error peren		Error woody

		2		2.4		10.6		26.6		0.81		1.6		12.94

		3		2.8		27.6		28.8		0.49		3.04		12

		4		7		24.4		48.6		2.16		3.93		16.04

		5		3.2		17.8		51.9		1.1		1.5		10.4

		6		2.6		22.6		57.4		1.32		1.8		15.27

		7		0.4		17.2		57		0.25		1.7		8.4

		8		2.2		27.2		70.6		0.73		3.82		7.53

		9		2.4		23.6		73		1.28		5.56		12

		10		2.4		22.8		70.8		1.03		4.4		11.09

		11		3.4		23.6		71		1.78		2.5		16.34

		12		3		27.6		62.9		1.4		3.94		9.31

		13		5.8		35.4		61		1.59		3.2		13.51

		14		3.4		37.4		72.8		1.029		11.77		11.4

		15		3		31.4		68.4		1.05		7.76		12.36





Herbáceas- Leñosas- 

								3.38		1.07		4.48

								3.72		1.36		12.2

								0.87		1.57		12.21

								1.5		1.18		11.45

								0.6		1.29		15.97

								0.24		0.95		9.24

								0		1.03		4.89

								0		0.24		15.68

								0		0.2		12.34

								0.2		0.2		5.74

								0		0.63		10.91

								0		0.4		14.57

								0		0.58		14.2

								0		0.63		9.91



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone B



								0.81		1.6		12.94

								0.49		3.04		12

								2.16		3.93		16.04

								1.1		1.5		10.4

								1.32		1.8		15.27

								0.25		1.7		8.4

								0.73		3.82		7.53

								1.28		5.56		12

								1.03		4.4		11.09

								1.78		2.5		16.34

								1.4		3.94		9.31

								1.59		3.2		13.51

								1.029		11.77		11.4

								1.05		7.76		12.36



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone A



		

				Annual Herbs		Perennial herbs		Woody species		Quema error		Quema error		Quema error

		2		17.4		11.6		58.8		3.14		3.97		15.17

		3		9.8		12.4		57.6		1.5		3.91		1.25

		4		10.2		12.6		81.8		2.54		1.66		20.26

		5		8.4		9.2		81.8		2.42		3.15		12.24

		6		2.4		8.2		104.2		0.75		2.96		9.35

		7		1.2		7		105.6		0.58		1.92		9.42

		8		0.4		9		145.2		0.24		3.29		17.47

		9		0		5.2		146.6		0		2.54		12.32

		10		0		1.8		148		0		0.49		13.38

		11		0.8		3.8		141.2		0.58		2.24		23.76

		12		0.4		3.2		130		0.24		2.03		15.19

		13		0		5.6		153.2		0		2.96		13.64

		14		0		3.2		162.8		0		2.17		17.8

		15		0		0.4		153.6		0		0.4		13.39

		Zona A

				Annual Herbs		Perennial Herbs		Woody species		Error anua		Error peren		Error Suelo

		2		7.4		17.6		19.4		1.96		6.33		6.32

		3		11		32.8		20		2.26		10.41		6.12

		4		10.8		22		40.6		2.4		4.9		7.4

		5		8.6		30.4		48.2		3		10.88		7.96

		6		6.6		28		36.6		1.2		8.1		13.78

		7		1.6		25.8		37.5		0.51		8.4		4.58

		8		7.2		29.2		45.8		1.59		6.31		16.7

		9		5.8		30		42.6		2.67		7.46		12.77

		10		1.6		18.6		51.5		1.36		5.6		9.62

		11		8		27.6		44.1		1.67		7.98		16.55

		12		5.6		31.2		53		1.8		6.39		9.82

		13		6.8		35.8		45		1.53		9.11		7.96

		14		6.6		26.6		47		2.08		7.26		13.93

		15		2.2		15.6		50.2		1.32		5.68		8.52





								3.14		3.97		15.17

								1.5		3.91		1.25

								2.54		1.66		20.26

								2.42		3.15		12.24

								0.75		2.96		9.35

								0.58		1.92		9.42

								0.24		3.29		17.47

								0		2.54		12.32

								0		0.49		13.38

								0.58		2.24		23.76

								0.24		2.03		15.19

								0		2.96		13.64

								0		2.17		17.8

								0		0.4		13.39



Annual Herbs

Perennial herbs

Woody species

Years after burning

Mean cover %

Zone B



								1.96		6.33		6.32

								2.26		10.41		6.12

								2.4		4.9		7.4

								3		10.88		7.96

								1.2		8.1		13.78

								0.51		8.4		4.58

								1.59		6.31		16.7

								2.67		7.46		12.77

								1.36		5.6		9.62

								1.67		7.98		16.55

								1.8		6.39		9.82

								1.53		9.11		7.96

								2.08		7.26		13.93

								1.32		5.68		8.52



Annual Herbs

Perennial Herbs

Woody species

Years after burning

Mean % of cover

Zone A



		2		2		2		3.38		1.07		4.48

		3		3		3		3.72		1.36		12.2

		4		4		4		0.87		1.57		12.21

		5		5		5		1.5		1.18		11.45

		6		6		6		0.6		1.29		15.97

		7		7		7		0.24		0.95		9.24

		8		8		8		0		1.03		4.89

		9		9		9		0		0.24		15.68

		10		10		10		0		0.2		12.34

		11		11		11		0.2		0.2		5.74

		12		12		12		0		0.63		10.91

		13		13		13		0		0.4		14.57

		14		14		14		0		0.58		14.2

		15		15		15		0		0.63		9.91



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone B

34.2

2.2

15.6

22.6

5.6

41

5.6

9.4

57.6

3.2

4

62

1.4

3.6

80

0.4

4

93.4

0

1.6

95.1

0

0.4

100.8

0

0.2

93.6

0.2

0.2

92

0

1

112.4

0

0.6

126.7

0

0.8

122

0

1

132



		2		2		2		2.93		1.21		0.68

		3		3		3		5.97		6.16		4.45

		4		4		4		4.13		6.35		9.78

		5		5		5		1.78		5.57		6.73

		6		6		6		1.02		6.27		5.64

		7		7		7		0.68		7.26		8.89

		8		8		8		1.58		7.11		13.67

		9		9		9		1.25		2.6		7.33

		10		10		10		1.2		1.91		7.17

		11		11		11		0.81		2.32		11.69

		12		12		12		0.4		2.73		8.84

		13		13		13		0.87		5.2		7.84

		14		14		14		2.15		3.18		8.02

		15		15		15		0.6		3.89		16.44



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone B

25

5.6

2.4

46.6

14

19.4

26.2

21

44.4

11.4

12.4

49

5.8

11.4

80.4

2.4

10.6

74.5

5

10

85.8

2.6

5.8

76

1.2

3.6

73

1.6

4.6

78.6

0.4

5.6

86.6

1.4

7.8

96

3.8

5.2

87.2

0.6

4.6

124.6



		

				Annual Herbs		Perennial herbs		Woody species		Quema error		Quema error		Quema error

		2		17.4		11.6		58.8		3.14		3.97		15.17

		3		9.8		12.4		57.6		1.5		3.91		1.25

		4		10.2		12.6		81.8		2.54		1.66		20.26

		5		8.4		9.2		81.8		2.42		3.15		12.24

		6		2.4		8.2		104.2		0.75		2.96		9.35

		7		1.2		7		105.6		0.58		1.92		9.42

		8		0.4		9		145.2		0.24		3.29		17.47

		9		0		5.2		146.6		0		2.54		12.32

		10		0		1.8		148		0		0.49		13.38

		11		0.8		3.8		141.2		0.58		2.24		23.76

		12		0.4		3.2		130		0.24		2.03		15.19

		13		0		5.6		153.2		0		2.96		13.64

		14		0		3.2		162.8		0		2.17		17.8

		15		0		0.4		153.6		0		0.4		13.39

		Zona A

				Annual Herbs		Perennial Herbs		Woody species		Error anua		Error peren		Error Suelo

		2		7.4		17.6		19.4		1.96		6.33		6.32

		3		11		32.8		20		2.26		10.41		6.12

		4		10.8		22		40.6		2.4		4.9		7.4

		5		8.6		30.4		48.2		3		10.88		7.96

		6		6.6		28		36.6		1.2		8.1		13.78

		7		1.6		25.8		37.5		0.51		8.4		4.58

		8		7.2		29.2		45.8		1.59		6.31		16.7

		9		5.8		30		42.6		2.67		7.46		12.77

		10		1.6		18.6		51.5		1.36		5.6		9.62

		11		8		27.6		44.1		1.67		7.98		16.55

		12		5.6		31.2		53		1.8		6.39		9.82

		13		6.8		35.8		45		1.53		9.11		7.96

		14		6.6		26.6		47		2.08		7.26		13.93

		15		2.2		15.6		50.2		1.32		5.68		8.52





								3.14		3.97		15.17

								1.5		3.91		1.25

								2.54		1.66		20.26

								2.42		3.15		12.24

								0.75		2.96		9.35

								0.58		1.92		9.42

								0.24		3.29		17.47

								0		2.54		12.32

								0		0.49		13.38

								0.58		2.24		23.76

								0.24		2.03		15.19

								0		2.96		13.64

								0		2.17		17.8

								0		0.4		13.39



Annual Herbs

Perennial herbs

Woody species

Years after burning

Mean cover %

Zone B



								1.96		6.33		6.32

								2.26		10.41		6.12

								2.4		4.9		7.4

								3		10.88		7.96

								1.2		8.1		13.78

								0.51		8.4		4.58

								1.59		6.31		16.7

								2.67		7.46		12.77

								1.36		5.6		9.62

								1.67		7.98		16.55

								1.8		6.39		9.82

								1.53		9.11		7.96

								2.08		7.26		13.93

								1.32		5.68		8.52



Annual Herbs

Perennial Herbs

Woody species

Years after burning

Mean % of cover

Zone A



				Anuales				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

						2		17.4		34.2		25		3.14		3.38		2.93

						3		9.8		22.6		46.6		1.5		3.72		5.97

						4		10.2		5.6		26.2		2.54		0.87		4.13

						5		8.4		3.2		11.4		2.42		1.5		1.78

						6		2.4		1.4		5.8		0.75		0.6		1.02

						7		1.2		0.4		2.4		0.58		0.24		0.68

						8		0.4		0		5		0.24		0		1.58

						9		0		0		2.6		0		0		1.25

						10		0		0		1.2		0		0		1.2

						11		0.8		0.2		1.6		0.58		0.2		0.81

						12		0.4		0		0.4		0.24		0		0.4

						13		0		0		1.4		0		0		0.87

						14		0		0		3.8		0		0		2.15

						15		0		0		0.6		0		0		0.6

				Perennes				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

						2		11.6		2.2		5.6		3.97		1.07		1.21

						3		12.4		5.6		14		3.91		1.36		6.16

						4		12.6		9.4		21		1.66		1.57		6.35

						5		9.2		4		12.4		3.15		1.18		5.57

						6		8.2		3.6		11.4		2.96		1.29		6.27

						7		7		4		10.6		1.92		0.95		7.26

						8		9		1.6		10		3.29		1.03		7.11

						9		5.2		0.4		5.8		2.54		0.24		2.6

						10		1.8		0.2		3.6		0.49		0.2		1.91

						11		3.8		0.2		4.6		2.24		0.2		2.32

						12		3.2		1		5.6		2.03		0.63		2.73

						13		5.6		0.6		7.8		2.96		0.4		5.2

						14		3.2		0.8		5.2		2.17		0.58		3.18

						15		0.4		1		4.6		0.4		0.63		3.89





								3.14		3.38		2.93

								1.5		3.72		5.97

								2.54		0.87		4.13

								2.42		1.5		1.78

								0.75		0.6		1.02

								0.58		0.24		0.68

								0.24		0		1.58

								0		0		1.25

								0		0		1.2

								0.58		0.2		0.81

								0.24		0		0.4

								0		0		0.87

								0		0		2.15

								0		0		0.6



Burnt

Cut

Ploughed

Years after treatments

Mean cover%

RP Annuals herbs.



								3.97		1.07		1.21

								3.91		1.36		6.16

								1.66		1.57		6.35

								3.15		1.18		5.57

								2.96		1.29		6.27

								1.92		0.95		7.26

								3.29		1.03		7.11

								2.54		0.24		2.6

								0.49		0.2		1.91

								2.24		0.2		2.32

								2.03		0.63		2.73

								2.96		0.4		5.2

								2.17		0.58		3.18

								0.4		0.63		3.89



Burnt

Cut

Ploughed

Years after treatments

Mean cover %

RP Perennial



		Herbaceas				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

				2		29		36.4		30.6		3.39		3.17		3.39

				3		22.2		28.2		60.6		3.8		3.2		7.6

				4		22.8		15		47.2		3.44		1.9		10.34

				5		17.6		7.2		23.8		5.38		1.07		5.27

				6		10.6		5		17.2		3.14		1.79		5.3

				7		8.2		4.4		13		1.8		1.03		7.34

				8		9.4		1.6		15		3.39		1.03		8.62

				9		5.2		0.4		8.4		2.54		0.24		3.67

				10		1.8		0.2		4.8		0.49		0.2		2.99

				11		4.6		0.4		6.2		2.73		0.24		2.85

				12		0.8		0.6		0.4		0.58		0.6		0.4

				13		5.6		0.6		9.2		2.95		0.4		5.79

				14		3.2		0.8		9		2.17		0.58		5.3

				15		0.4		1		5.2		0.4		0.63		4.5

		Leñosas				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

				2		58.8		15.6		2.4		15.17		4.48		0.68

				3		57.6		41		19		1.25		12.2		4.45

				4		81.8		57.6		44.4		20.26		12.21		9.78

				5		81.8		62		49		12.24		11.45		6.73

				6		104.2		80		80.4		9.35		15.97		5.64

				7		105.6		93.4		74.5		9.42		9.24		8.89

				8		145.2		95.1		85.8		17.47		4.89		13.67

				9		146.6		100.8		76		12.32		15.68		7.33

				10		124.6		93.6		73		13.38		12.34		7.17

				11		141.2		92		78.6		23.76		5.74		11.69

				12		130		112.4		86.6		15.19		10.91		8.84

				13		153.2		126.7		96		13.64		14.57		7.84

				14		162.8		122		87.2		17.8		14.2		8.02

				15		153.6		132		124.6		13.39		9.91		16.44





								3.39		3.17		3.39

								3.8		3.2		7.6

								3.44		1.9		10.34

								5.38		1.07		5.27

								3.14		1.79		5.3

								1.8		1.03		7.34

								3.39		1.03		8.62

								2.54		0.24		3.67

								0.49		0.2		2.99

								2.73		0.24		2.85

								0.58		0.6		0.4

								2.95		0.4		5.79

								2.17		0.58		5.3

								0.4		0.63		4.5



Burnt

Cut

Ploughed

Years after treatments

Mean cover %

RP herbáceas



								15.17		4.48		0.68

								1.25		12.2		4.45

								20.26		12.21		9.78

								12.24		11.45		6.73

								9.35		15.97		5.64

								9.42		9.24		8.89

								17.47		4.89		13.67

								12.32		15.68		7.33

								13.38		12.34		7.17

								23.76		5.74		11.69

								15.19		10.91		8.84

								13.64		14.57		7.84

								17.8		14.2		8.02

								13.39		9.91		16.44



Burnt

Cut

Ploughed

Years after treatments

Mean cover %

RP Leñosas




Gráfico16

		2		2		2		3.38		1.07		4.48

		3		3		3		3.72		1.36		12.2

		4		4		4		0.87		1.57		12.21

		5		5		5		1.5		1.18		11.45

		6		6		6		0.6		1.29		15.97

		7		7		7		0.24		0.95		9.24

		8		8		8		0		1.03		4.89

		9		9		9		0		0.24		15.68

		10		10		10		0		0.2		12.34

		11		11		11		0.2		0.2		5.74

		12		12		12		0		0.63		10.91

		13		13		13		0		0.4		14.57

		14		14		14		0		0.58		14.2

		15		15		15		0		0.63		9.91



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone B

34.2

2.2

15.6

22.6

5.6

41

5.6

9.4

57.6

3.2

4

62

1.4

3.6

80

0.4

4

93.4

0

1.6

95.1

0

0.4

100.8

0

0.2

93.6

0.2

0.2

92

0

1

112.4

0

0.6

126.7

0

0.8

122

0

1

132



Arranque (2)

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		25		5.6		2.4		2.93		1.21		0.68

		3		46.6		14		19.4		5.97		6.16		4.45

		4		26.2		21		44.4		4.13		6.35		9.78

		5		11.4		12.4		49		1.78		5.57		6.73

		6		5.8		11.4		80.4		1.02		6.27		5.64

		7		2.4		10.6		74.5		0.68		7.26		8.89

		8		5		10		85.8		1.58		7.11		13.67

		9		2.6		5.8		76		1.25		2.6		7.33

		10		1.2		3.6		73		1.2		1.91		7.17

		11		1.6		4.6		78.6		0.81		2.32		11.69

		12		0.4		5.6		86.6		0.4		2.73		8.84

		13		1.4		7.8		96		0.87		5.2		7.84

		14		3.8		5.2		87.2		2.15		3.18		8.02

		15		0.6		4.6		124.6		0.6		3.89		16.44

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		7.8		9		1		1.93		3.3		0.32

		3		9.2		11.8		16		2.26		2.85		5.78

		4		9		14.6		29.8		1		3.14		6.44

		5		3.8		24.6		18.2		0.66		7.4		6.9

		6		0.8		16.8		41		0.37		3.49		8.14

		7		0.8		17.8		77.6		0.8		4.97		9.58

		8		0.4		14.6		61.6		0.4		3.48		13.26

		9		0		12.8		59		0		3.37		5.79

		10		0.2		10.2		48.2		0.2		2.22		11.41

		11		0.2		18		21.8		0.2		4.45		9.75

		12		0.8		19.6		49		0.37		4.9		7.8

		13		0		25		60		0		6.42		9.48

		14		0		8.8		65		0		3.18		9.35





Arranque (2)

								2.93		1.21		0.68

								5.97		6.16		4.45

								4.13		6.35		9.78

								1.78		5.57		6.73

								1.02		6.27		5.64

								0.68		7.26		8.89

								1.58		7.11		13.67

								1.25		2.6		7.33

								1.2		1.91		7.17

								0.81		2.32		11.69

								0.4		2.73		8.84

								0.87		5.2		7.84

								2.15		3.18		8.02

								0.6		3.89		16.44



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone B



Arranque

								1.93		3.3		0.32

								2.26		2.85		5.78

								1		3.14		6.44

								0.66		7.4		6.9

								0.37		3.49		8.14

								0.8		4.97		9.58

								0.4		3.48		13.26

								0		3.37		5.79

								0.2		2.22		11.41

								0.2		4.45		9.75

								0.37		4.9		7.8

								0		6.42		9.48

								0		3.18		9.35



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone A



Corta (2)

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		25		5.6		2.4		2.93		1.21		0.68

		3		46.6		14		19.4		5.97		6.16		4.45

		4		26.2		21		44.4		4.13		6.35		9.78

		5		11.4		12.4		49		1.78		5.57		6.73

		6		5.8		11.4		80.4		1.02		6.27		5.64

		7		2.4		10.6		74.5		0.68		7.26		8.89

		8		5		10		85.8		1.58		7.11		13.67

		9		2.6		5.8		76		1.25		2.6		7.33

		10		1.2		3.6		73		1.2		1.91		7.17

		11		1.6		4.6		78.6		0.81		2.32		11.69

		12		0.4		5.6		86.6		0.4		2.73		8.84

		13		1.4		7.8		96		0.87		5.2		7.84

		14		3.8		5.2		87.2		2.15		3.18		8.02

		15		0.6		4.6		124.6		0.6		3.89		16.44

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Arranque error

		2		7.8		9		1		1.93		3.3		0.32

		3		9.2		11.8		16		2.26		2.85		5.78

		4		9		14.6		29.8		1		3.14		6.44

		5		3.8		24.6		18.2		0.66		7.4		6.9

		6		0.8		16.8		41		0.37		3.49		8.14

		7		0.8		17.8		77.6		0.8		4.97		9.58

		8		0.4		14.6		61.6		0.4		3.48		13.26

		9		0		12.8		59		0		3.37		5.79

		10		0.2		10.2		48.2		0.2		2.22		11.41

		11		0.2		18		21.8		0.2		4.45		9.75

		12		0.8		19.6		49		0.37		4.9		7.8

		13		0		25		60		0		6.42		9.48

		14		0		8.8		65		0		3.18		9.35





Corta (2)

								2.93		1.21		0.68

								5.97		6.16		4.45

								4.13		6.35		9.78

								1.78		5.57		6.73

								1.02		6.27		5.64

								0.68		7.26		8.89

								1.58		7.11		13.67

								1.25		2.6		7.33

								1.2		1.91		7.17

								0.81		2.32		11.69

								0.4		2.73		8.84

								0.87		5.2		7.84

								2.15		3.18		8.02

								0.6		3.89		16.44



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone B



Corta

								1.93		3.3		0.32

								2.26		2.85		5.78

								1		3.14		6.44

								0.66		7.4		6.9

								0.37		3.49		8.14

								0.8		4.97		9.58

								0.4		3.48		13.26

								0		3.37		5.79

								0.2		2.22		11.41

								0.2		4.45		9.75

								0.37		4.9		7.8

								0		6.42		9.48

								0		3.18		9.35



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone A



Quema (2)

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Woody error

		2		34.2		2.2		15.6		3.38		1.07		4.48

		3		22.6		5.6		41		3.72		1.36		12.2

		4		5.6		9.4		57.6		0.87		1.57		12.21

		5		3.2		4		62		1.5		1.18		11.45

		6		1.4		3.6		80		0.6		1.29		15.97

		7		0.4		4		93.4		0.24		0.95		9.24

		8		0		1.6		95.1		0		1.03		4.89

		9		0		0.4		100.8		0		0.24		15.68

		10		0		0.2		93.6		0		0.2		12.34

		11		0.2		0.2		92		0.2		0.2		5.74

		12		0		1		112.4		0		0.63		10.91

		13		0		0.6		126.7		0		0.4		14.57

		14		0		0.8		122		0		0.58		14.2

		15		0		1		132		0		0.63		9.91

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Error anua		Error peren		Error woody

		2		2.4		10.6		26.6		0.81		1.6		12.94

		3		2.8		27.6		28.8		0.49		3.04		12

		4		7		24.4		48.6		2.16		3.93		16.04

		5		3.2		17.8		51.9		1.1		1.5		10.4

		6		2.6		22.6		57.4		1.32		1.8		15.27

		7		0.4		17.2		57		0.25		1.7		8.4

		8		2.2		27.2		70.6		0.73		3.82		7.53

		9		2.4		23.6		73		1.28		5.56		12

		10		2.4		22.8		70.8		1.03		4.4		11.09

		11		3.4		23.6		71		1.78		2.5		16.34

		12		3		27.6		62.9		1.4		3.94		9.31

		13		5.8		35.4		61		1.59		3.2		13.51

		14		3.4		37.4		72.8		1.029		11.77		11.4

		15		3		31.4		68.4		1.05		7.76		12.36





Quema (2)

								3.38		1.07		4.48

								3.72		1.36		12.2

								0.87		1.57		12.21

								1.5		1.18		11.45

								0.6		1.29		15.97

								0.24		0.95		9.24

								0		1.03		4.89

								0		0.24		15.68

								0		0.2		12.34

								0.2		0.2		5.74

								0		0.63		10.91

								0		0.4		14.57

								0		0.58		14.2

								0		0.63		9.91



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone B



Quema

								0.81		1.6		12.94

								0.49		3.04		12

								2.16		3.93		16.04

								1.1		1.5		10.4

								1.32		1.8		15.27

								0.25		1.7		8.4

								0.73		3.82		7.53

								1.28		5.56		12

								1.03		4.4		11.09

								1.78		2.5		16.34

								1.4		3.94		9.31

								1.59		3.2		13.51

								1.029		11.77		11.4

								1.05		7.76		12.36



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone A



Anuales-perennes

		2		2		2		2.93		1.21		0.68

		3		3		3		5.97		6.16		4.45

		4		4		4		4.13		6.35		9.78

		5		5		5		1.78		5.57		6.73

		6		6		6		1.02		6.27		5.64

		7		7		7		0.68		7.26		8.89

		8		8		8		1.58		7.11		13.67

		9		9		9		1.25		2.6		7.33

		10		10		10		1.2		1.91		7.17

		11		11		11		0.81		2.32		11.69

		12		12		12		0.4		2.73		8.84

		13		13		13		0.87		5.2		7.84

		14		14		14		2.15		3.18		8.02

		15		15		15		0.6		3.89		16.44



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone B

25

5.6

2.4

46.6

14

19.4

26.2

21

44.4

11.4

12.4

49

5.8

11.4

80.4

2.4

10.6

74.5

5

10

85.8

2.6

5.8

76

1.2

3.6

73

1.6

4.6

78.6

0.4

5.6

86.6

1.4

7.8

96

3.8

5.2

87.2

0.6

4.6

124.6



Herbáceas- Leñosas- 

		

				Annuals herbs		Perennials herbs		Woody species		Annuals error		Perennials error		Woody error

		2		34.2		2.2		15.6		3.38		1.07		4.48

		3		22.6		5.6		41		3.72		1.36		12.2

		4		5.6		9.4		57.6		0.87		1.57		12.21

		5		3.2		4		62		1.5		1.18		11.45

		6		1.4		3.6		80		0.6		1.29		15.97

		7		0.4		4		93.4		0.24		0.95		9.24

		8		0		1.6		95.1		0		1.03		4.89

		9		0		0.4		100.8		0		0.24		15.68

		10		0		0.2		93.6		0		0.2		12.34

		11		0.2		0.2		92		0.2		0.2		5.74

		12		0		1		112.4		0		0.63		10.91

		13		0		0.6		126.7		0		0.4		14.57

		14		0		0.8		122		0		0.58		14.2

		15		0		1		132		0		0.63		9.91

		Zona A

				Annuals herbs		Perennials herbs		Woody species		Error anua		Error peren		Error woody

		2		2.4		10.6		26.6		0.81		1.6		12.94

		3		2.8		27.6		28.8		0.49		3.04		12

		4		7		24.4		48.6		2.16		3.93		16.04

		5		3.2		17.8		51.9		1.1		1.5		10.4

		6		2.6		22.6		57.4		1.32		1.8		15.27

		7		0.4		17.2		57		0.25		1.7		8.4

		8		2.2		27.2		70.6		0.73		3.82		7.53

		9		2.4		23.6		73		1.28		5.56		12

		10		2.4		22.8		70.8		1.03		4.4		11.09

		11		3.4		23.6		71		1.78		2.5		16.34

		12		3		27.6		62.9		1.4		3.94		9.31

		13		5.8		35.4		61		1.59		3.2		13.51

		14		3.4		37.4		72.8		1.029		11.77		11.4

		15		3		31.4		68.4		1.05		7.76		12.36





Herbáceas- Leñosas- 

								3.38		1.07		4.48

								3.72		1.36		12.2

								0.87		1.57		12.21

								1.5		1.18		11.45

								0.6		1.29		15.97

								0.24		0.95		9.24

								0		1.03		4.89

								0		0.24		15.68

								0		0.2		12.34

								0.2		0.2		5.74

								0		0.63		10.91

								0		0.4		14.57

								0		0.58		14.2

								0		0.63		9.91



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone B



								0.81		1.6		12.94

								0.49		3.04		12

								2.16		3.93		16.04

								1.1		1.5		10.4

								1.32		1.8		15.27

								0.25		1.7		8.4

								0.73		3.82		7.53

								1.28		5.56		12

								1.03		4.4		11.09

								1.78		2.5		16.34

								1.4		3.94		9.31

								1.59		3.2		13.51

								1.029		11.77		11.4

								1.05		7.76		12.36



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone A



		

				Annual Herbs		Perennial herbs		Woody species		Quema error		Quema error		Quema error

		2		17.4		11.6		58.8		3.14		3.97		15.17

		3		9.8		12.4		57.6		1.5		3.91		1.25

		4		10.2		12.6		81.8		2.54		1.66		20.26

		5		8.4		9.2		81.8		2.42		3.15		12.24

		6		2.4		8.2		104.2		0.75		2.96		9.35

		7		1.2		7		105.6		0.58		1.92		9.42

		8		0.4		9		145.2		0.24		3.29		17.47

		9		0		5.2		146.6		0		2.54		12.32

		10		0		1.8		148		0		0.49		13.38

		11		0.8		3.8		141.2		0.58		2.24		23.76

		12		0.4		3.2		130		0.24		2.03		15.19

		13		0		5.6		153.2		0		2.96		13.64

		14		0		3.2		162.8		0		2.17		17.8

		15		0		0.4		153.6		0		0.4		13.39

		Zona A

				Annual Herbs		Perennial Herbs		Woody species		Error anua		Error peren		Error Suelo

		2		7.4		17.6		19.4		1.96		6.33		6.32

		3		11		32.8		20		2.26		10.41		6.12

		4		10.8		22		40.6		2.4		4.9		7.4

		5		8.6		30.4		48.2		3		10.88		7.96

		6		6.6		28		36.6		1.2		8.1		13.78

		7		1.6		25.8		37.5		0.51		8.4		4.58

		8		7.2		29.2		45.8		1.59		6.31		16.7

		9		5.8		30		42.6		2.67		7.46		12.77

		10		1.6		18.6		51.5		1.36		5.6		9.62

		11		8		27.6		44.1		1.67		7.98		16.55

		12		5.6		31.2		53		1.8		6.39		9.82

		13		6.8		35.8		45		1.53		9.11		7.96

		14		6.6		26.6		47		2.08		7.26		13.93

		15		2.2		15.6		50.2		1.32		5.68		8.52





								3.14		3.97		15.17

								1.5		3.91		1.25

								2.54		1.66		20.26

								2.42		3.15		12.24

								0.75		2.96		9.35

								0.58		1.92		9.42

								0.24		3.29		17.47

								0		2.54		12.32

								0		0.49		13.38

								0.58		2.24		23.76

								0.24		2.03		15.19

								0		2.96		13.64

								0		2.17		17.8

								0		0.4		13.39



Annual Herbs

Perennial herbs

Woody species

Years after burning

Mean cover %

Zone B



								1.96		6.33		6.32

								2.26		10.41		6.12

								2.4		4.9		7.4

								3		10.88		7.96

								1.2		8.1		13.78

								0.51		8.4		4.58

								1.59		6.31		16.7

								2.67		7.46		12.77

								1.36		5.6		9.62

								1.67		7.98		16.55

								1.8		6.39		9.82

								1.53		9.11		7.96

								2.08		7.26		13.93

								1.32		5.68		8.52



Annual Herbs

Perennial Herbs

Woody species

Years after burning

Mean % of cover

Zone A



		2		2		2		3.38		1.07		4.48

		3		3		3		3.72		1.36		12.2

		4		4		4		0.87		1.57		12.21

		5		5		5		1.5		1.18		11.45

		6		6		6		0.6		1.29		15.97

		7		7		7		0.24		0.95		9.24

		8		8		8		0		1.03		4.89

		9		9		9		0		0.24		15.68

		10		10		10		0		0.2		12.34

		11		11		11		0.2		0.2		5.74

		12		12		12		0		0.63		10.91

		13		13		13		0		0.4		14.57

		14		14		14		0		0.58		14.2

		15		15		15		0		0.63		9.91



Annuals herbs

Perennials herbs

Woody species

Years after cutting

Mean cover %

Zone B

34.2

2.2

15.6

22.6

5.6

41

5.6

9.4

57.6

3.2

4

62

1.4

3.6

80

0.4

4

93.4

0

1.6

95.1

0

0.4

100.8

0

0.2

93.6

0.2

0.2

92

0

1

112.4

0

0.6

126.7

0

0.8

122

0

1

132



		2		2		2		2.93		1.21		0.68

		3		3		3		5.97		6.16		4.45

		4		4		4		4.13		6.35		9.78

		5		5		5		1.78		5.57		6.73

		6		6		6		1.02		6.27		5.64

		7		7		7		0.68		7.26		8.89

		8		8		8		1.58		7.11		13.67

		9		9		9		1.25		2.6		7.33

		10		10		10		1.2		1.91		7.17

		11		11		11		0.81		2.32		11.69

		12		12		12		0.4		2.73		8.84

		13		13		13		0.87		5.2		7.84

		14		14		14		2.15		3.18		8.02

		15		15		15		0.6		3.89		16.44



Annuals herbs

Perennials herbs

Woody species

Years after ploughing

Mean cover %

Zone B

25

5.6

2.4

46.6

14

19.4

26.2

21

44.4

11.4

12.4

49

5.8

11.4

80.4

2.4

10.6

74.5

5

10

85.8

2.6

5.8

76

1.2

3.6

73

1.6

4.6

78.6

0.4

5.6

86.6

1.4

7.8

96

3.8

5.2

87.2

0.6

4.6

124.6



		

				Annual Herbs		Perennial herbs		Woody species		Quema error		Quema error		Quema error

		2		17.4		11.6		58.8		3.14		3.97		15.17

		3		9.8		12.4		57.6		1.5		3.91		1.25

		4		10.2		12.6		81.8		2.54		1.66		20.26

		5		8.4		9.2		81.8		2.42		3.15		12.24

		6		2.4		8.2		104.2		0.75		2.96		9.35

		7		1.2		7		105.6		0.58		1.92		9.42

		8		0.4		9		145.2		0.24		3.29		17.47

		9		0		5.2		146.6		0		2.54		12.32

		10		0		1.8		148		0		0.49		13.38

		11		0.8		3.8		141.2		0.58		2.24		23.76

		12		0.4		3.2		130		0.24		2.03		15.19

		13		0		5.6		153.2		0		2.96		13.64

		14		0		3.2		162.8		0		2.17		17.8

		15		0		0.4		153.6		0		0.4		13.39

		Zona A

				Annual Herbs		Perennial Herbs		Woody species		Error anua		Error peren		Error Suelo

		2		7.4		17.6		19.4		1.96		6.33		6.32

		3		11		32.8		20		2.26		10.41		6.12

		4		10.8		22		40.6		2.4		4.9		7.4

		5		8.6		30.4		48.2		3		10.88		7.96

		6		6.6		28		36.6		1.2		8.1		13.78

		7		1.6		25.8		37.5		0.51		8.4		4.58

		8		7.2		29.2		45.8		1.59		6.31		16.7

		9		5.8		30		42.6		2.67		7.46		12.77

		10		1.6		18.6		51.5		1.36		5.6		9.62

		11		8		27.6		44.1		1.67		7.98		16.55

		12		5.6		31.2		53		1.8		6.39		9.82

		13		6.8		35.8		45		1.53		9.11		7.96

		14		6.6		26.6		47		2.08		7.26		13.93

		15		2.2		15.6		50.2		1.32		5.68		8.52





								3.14		3.97		15.17

								1.5		3.91		1.25

								2.54		1.66		20.26

								2.42		3.15		12.24

								0.75		2.96		9.35

								0.58		1.92		9.42

								0.24		3.29		17.47

								0		2.54		12.32

								0		0.49		13.38

								0.58		2.24		23.76

								0.24		2.03		15.19

								0		2.96		13.64

								0		2.17		17.8

								0		0.4		13.39



Annual Herbs

Perennial herbs

Woody species

Years after burning

Mean cover %

Zone B



								1.96		6.33		6.32

								2.26		10.41		6.12

								2.4		4.9		7.4

								3		10.88		7.96

								1.2		8.1		13.78

								0.51		8.4		4.58

								1.59		6.31		16.7

								2.67		7.46		12.77

								1.36		5.6		9.62

								1.67		7.98		16.55

								1.8		6.39		9.82

								1.53		9.11		7.96

								2.08		7.26		13.93

								1.32		5.68		8.52



Annual Herbs

Perennial Herbs

Woody species

Years after burning

Mean % of cover

Zone A



				Anuales				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

						2		17.4		34.2		25		3.14		3.38		2.93

						3		9.8		22.6		46.6		1.5		3.72		5.97

						4		10.2		5.6		26.2		2.54		0.87		4.13

						5		8.4		3.2		11.4		2.42		1.5		1.78

						6		2.4		1.4		5.8		0.75		0.6		1.02

						7		1.2		0.4		2.4		0.58		0.24		0.68

						8		0.4		0		5		0.24		0		1.58

						9		0		0		2.6		0		0		1.25

						10		0		0		1.2		0		0		1.2

						11		0.8		0.2		1.6		0.58		0.2		0.81

						12		0.4		0		0.4		0.24		0		0.4

						13		0		0		1.4		0		0		0.87

						14		0		0		3.8		0		0		2.15

						15		0		0		0.6		0		0		0.6

				Perennes				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

						2		11.6		2.2		5.6		3.97		1.07		1.21

						3		12.4		5.6		14		3.91		1.36		6.16

						4		12.6		9.4		21		1.66		1.57		6.35

						5		9.2		4		12.4		3.15		1.18		5.57

						6		8.2		3.6		11.4		2.96		1.29		6.27

						7		7		4		10.6		1.92		0.95		7.26

						8		9		1.6		10		3.29		1.03		7.11

						9		5.2		0.4		5.8		2.54		0.24		2.6

						10		1.8		0.2		3.6		0.49		0.2		1.91

						11		3.8		0.2		4.6		2.24		0.2		2.32

						12		3.2		1		5.6		2.03		0.63		2.73

						13		5.6		0.6		7.8		2.96		0.4		5.2

						14		3.2		0.8		5.2		2.17		0.58		3.18

						15		0.4		1		4.6		0.4		0.63		3.89





								3.14		3.38		2.93

								1.5		3.72		5.97

								2.54		0.87		4.13

								2.42		1.5		1.78

								0.75		0.6		1.02

								0.58		0.24		0.68

								0.24		0		1.58

								0		0		1.25

								0		0		1.2

								0.58		0.2		0.81

								0.24		0		0.4

								0		0		0.87

								0		0		2.15

								0		0		0.6



Burnt

Cut

Ploughed

Years after treatments

Mean cover%

RP Annuals herbs.



								3.97		1.07		1.21

								3.91		1.36		6.16

								1.66		1.57		6.35

								3.15		1.18		5.57

								2.96		1.29		6.27

								1.92		0.95		7.26

								3.29		1.03		7.11

								2.54		0.24		2.6

								0.49		0.2		1.91

								2.24		0.2		2.32

								2.03		0.63		2.73

								2.96		0.4		5.2

								2.17		0.58		3.18

								0.4		0.63		3.89



Burnt

Cut

Ploughed

Years after treatments

Mean cover %

RP Perennial



		Herbaceas				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

				2		29		36.4		30.6		3.39		3.17		3.39

				3		22.2		28.2		60.6		3.8		3.2		7.6

				4		22.8		15		47.2		3.44		1.9		10.34

				5		17.6		7.2		23.8		5.38		1.07		5.27

				6		10.6		5		17.2		3.14		1.79		5.3

				7		8.2		4.4		13		1.8		1.03		7.34

				8		9.4		1.6		15		3.39		1.03		8.62

				9		5.2		0.4		8.4		2.54		0.24		3.67

				10		1.8		0.2		4.8		0.49		0.2		2.99

				11		4.6		0.4		6.2		2.73		0.24		2.85

				12		0.8		0.6		0.4		0.58		0.6		0.4

				13		5.6		0.6		9.2		2.95		0.4		5.79

				14		3.2		0.8		9		2.17		0.58		5.3

				15		0.4		1		5.2		0.4		0.63		4.5

		Leñosas				Burnt		Cut		Ploughed		Quema error		Corta error		Arranque error

				2		58.8		15.6		2.4		15.17		4.48		0.68

				3		57.6		41		19		1.25		12.2		4.45

				4		81.8		57.6		44.4		20.26		12.21		9.78

				5		81.8		62		49		12.24		11.45		6.73

				6		104.2		80		80.4		9.35		15.97		5.64

				7		105.6		93.4		74.5		9.42		9.24		8.89

				8		145.2		95.1		85.8		17.47		4.89		13.67

				9		146.6		100.8		76		12.32		15.68		7.33

				10		124.6		93.6		73		13.38		12.34		7.17

				11		141.2		92		78.6		23.76		5.74		11.69

				12		130		112.4		86.6		15.19		10.91		8.84

				13		153.2		126.7		96		13.64		14.57		7.84

				14		162.8		122		87.2		17.8		14.2		8.02

				15		153.6		132		124.6		13.39		9.91		16.44





								3.39		3.17		3.39

								3.8		3.2		7.6

								3.44		1.9		10.34

								5.38		1.07		5.27

								3.14		1.79		5.3

								1.8		1.03		7.34

								3.39		1.03		8.62

								2.54		0.24		3.67

								0.49		0.2		2.99

								2.73		0.24		2.85

								0.58		0.6		0.4

								2.95		0.4		5.79

								2.17		0.58		5.3

								0.4		0.63		4.5



Burnt

Cut

Ploughed

Years after treatments

Mean cover %

RP herbáceas



								15.17		4.48		0.68

								1.25		12.2		4.45

								20.26		12.21		9.78

								12.24		11.45		6.73

								9.35		15.97		5.64

								9.42		9.24		8.89

								17.47		4.89		13.67

								12.32		15.68		7.33

								13.38		12.34		7.17

								23.76		5.74		11.69

								15.19		10.91		8.84

								13.64		14.57		7.84

								17.8		14.2		8.02

								13.39		9.91		16.44



Burnt

Cut

Ploughed

Years after treatments

Mean cover %

RP Leñosas




Calluna vulgaris heathlands

Mean % of cover

100
80
60
40
20

Burning

—A— Calluna vulgaris
—<Erica australis
—— Erica tetralix
~0—Vaccinium myrtillus

Years after burning

Mean % of cover

Cutting

—&— Calluna vulgaris
—8— Erica tetralix
—— Vaccinium myrtilus

5 6 7 8 9 10 15 20

Years after cutting




Gráfico1

		0		0		0		0		4.6957427527		0.9		0.3		0.6708203932

		2		2		2		2		5.5007272246		0.4024922359		0		1.5652475842

		3		3		3		3		2.2360679775		0.4024922359		0		2.9068883707

		4		4		4		4		0.1788854382		0		0		0.9838699101

		5		5		5		5		0.5813776741		0		0		4.7404641123

		6		6		6		6		1.4758048651		0.1788854382		0.9838699101		8.5865010336

		7		7		7		7		1.1627553483		0		0		7.4237456853

		8		8		8		8		3.2646592471		0		3.9802009999		6.0373835392

		9		9		9		9		4.7404641123		1.6099689438		2.9068883707		3.9802009999

		10		10		10		10		7.5131884044		0.7155417528		0		6.6634825729

		15		15		15		15		5.1		3.6		0		1

		20		20		20		20		5.8		7.5		4		3.2



Calluna vulgaris

Erica australis

Erica tetralix

Vaccinium myrtillus

Years after burning

Mean % of cover

Quema

86.65

4.2932505168

1.3416407865

2.45

11

0.4

0

14

15

0.6

0

16

0.2

0

0

16

0.8

0

0

14.2

4.8

0.2

1

30

5.6

0

0

25

16.6

0

4

33

15

1.6

3.6

16

22

1.2

0

19.6

69

6

0

16

68

10

6

14



Hoja1

		

		Quema								1989		1990		1991

				0		2		3		4		5		6		7		8		9		10		15		20		Calluna vulgaris		4.6957427527		5.5007272246		2.2360679775		0.1788854382		0.5813776741		1.4758048651		1.1627553483		3.2646592471		4.7404641123		7.5131884044		5.1		5.8

		Calluna vulgaris		86.65		11		15		0.2		0.8		4.8		5.6		16.6		15		22		69		68		Erica australis		0.9		0.4024922359		0.4024922359		0		0		0.1788854382		0		0		1.6099689438		0.7155417528		3.6		7.5

		Erica australis		4.2932505168		0.4		0.6		0		0		0.2		0		0		1.6		1.2		6		10		Erica tetralix		0.3		0		0		0		0		0.9838699101		0		3.9802009999		2.9068883707		0		0		4

		Erica tetralix		1.3416407865		0		0		0		0		1		0		4		3.6		0		0		6		Vaccinium myrtilus		0.6708203932		1.5652475842		2.9068883707		0.9838699101		4.7404641123		8.5865010336		7.4237456853		6.0373835392		3.9802009999		6.6634825729		1		3.2

		Vaccinium myrtillus		2.45		14		16		16		14.2		30		25		33		16		19.6		16		14

		Corta

				0		2		3		4		5		6		7		8		9		10		15		20

		Calluna vulgaris		75.18		0.4		1.4		7.2		2.8		0.8		3.8		6.6		7		10		24		27		Calluna vulgaris		1.26		0.2236067977		0.4024922359		1.8335757415		1.8782971011		0.1788854382		1.4310835056		1.0285912696		4.8746281909		2.2360679775		10.9		7.9

		Erica tetralix		18.47		9.2		17.2		32		25		26.8		45.6		36		68		67.2		64		68		Erica tetralix		4.6957427527		4.6957427527		6.4845971347		8.1392874381		10.0175845392		5		11.6722748425		9		9		10		2.4		7.5

		Vaccinium myrtilus		0.5		7.6		4.4		6.6		18		13.8		13		12.2		9		5.8		12		7		Vaccinium myrtilus		0.1		2.1019038988		1.1180339887		1.0285912696		6.9765320898		5.6348913033		2.5491174943		1.6994116629		1.8782971011		0.9838699101		3.2		2





Hoja1

										4.6957427527		0.9		0.3		0.6708203932

										5.5007272246		0.4024922359		0		1.5652475842

										2.2360679775		0.4024922359		0		2.9068883707

										0.1788854382		0		0		0.9838699101

										0.5813776741		0		0		4.7404641123

										1.4758048651		0.1788854382		0.9838699101		8.5865010336

										1.1627553483		0		0		7.4237456853

										3.2646592471		0		3.9802009999		6.0373835392

										4.7404641123		1.6099689438		2.9068883707		3.9802009999

										7.5131884044		0.7155417528		0		6.6634825729

										5.1		3.6		0		1

										5.8		7.5		4		3.2



Calluna vulgaris

Erica australis

Erica tetralix

Vaccinium myrtillus

Years after burning

Mean % of cover

Quema



Hoja2

								1.26		4.6957427527		0.1

								0.2236067977		4.6957427527		2.1019038988

								0.4024922359		6.4845971347		1.1180339887

								1.8335757415		8.1392874381		1.0285912696

								1.8782971011		10.0175845392		6.9765320898

								0.1788854382		5		5.6348913033

								1.4310835056		11.6722748425		2.5491174943

								1.0285912696		9		1.6994116629

								4.8746281909		9		1.8782971011

								2.2360679775		10		0.9838699101

								10.9		2.4		3.2

								7.9		7.5		2
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Gráfico2

		0		0		0		1.26		4.6957427527		0.1

		2		2		2		0.2236067977		4.6957427527		2.1019038988

		3		3		3		0.4024922359		6.4845971347		1.1180339887

		4		4		4		1.8335757415		8.1392874381		1.0285912696

		5		5		5		1.8782971011		10.0175845392		6.9765320898

		6		6		6		0.1788854382		5		5.6348913033

		7		7		7		1.4310835056		11.6722748425		2.5491174943

		8		8		8		1.0285912696		9		1.6994116629

		9		9		9		4.8746281909		9		1.8782971011

		10		10		10		2.2360679775		10		0.9838699101

		15		15		15		10.9		2.4		3.2

		20		20		20		7.9		7.5		2
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Hoja1

		

		Quema								1989		1990		1991

				0		2		3		4		5		6		7		8		9		10		15		20		Calluna vulgaris		4.6957427527		5.5007272246		2.2360679775		0.1788854382		0.5813776741		1.4758048651		1.1627553483		3.2646592471		4.7404641123		7.5131884044		5.1		5.8

		Calluna vulgaris		86.65		13.3		15		0.2		0.8		4.8		5.6		16.6		15		22		69		68		Erica australis		0.9		0.4024922359		0.4024922359		0		0		0.1788854382		0		0		1.6099689438		0.7155417528		3.6		7.5

		Erica australis		4.2932505168		0.4		0.6		0		0		0.2		0		0		1.6		1.2		6		10		Erica tetralix		0.3		0		0		0		0		0.9838699101		0		3.9802009999		2.9068883707		0		0		4

		Erica tetralix		1.3416407865		0		0		0		0		1		0		4		3.6		0		0		6		Vaccinium myrtilus		0.6708203932		1.5652475842		2.9068883707		0.9838699101		4.7404641123		8.5865010336		7.4237456853		6.0373835392		3.9802009999		6.6634825729		1		3.2

		Vaccinium myrtillus		2.45		8.6		16		16		14.2		30		25		33		16		19.6		16		14

		Corta

				0		2		3		4		5		6		7		8		9		10		15		20

		Calluna vulgaris		75.18		0.4		1.4		7.2		2.8		0.8		3.8		6.6		7		10		24		27		Calluna vulgaris		1.26		0.2236067977		0.4024922359		1.8335757415		1.8782971011		0.1788854382		1.4310835056		1.0285912696		4.8746281909		2.2360679775		10.9		7.9

		Erica tetralix		18.47		9.2		17.2		32		25		26.8		45.6		36		68		67.2		64		68		Erica tetralix		4.6957427527		4.6957427527		6.4845971347		8.1392874381		10.0175845392		5		11.6722748425		9		9		10		2.4		7.5

		Vaccinium myrtilus		0.5		7.6		4.4		6.6		18		13.8		13		12.2		9		5.8		12		7		Vaccinium myrtilus		0.1		2.1019038988		1.1180339887		1.0285912696		6.9765320898		5.6348913033		2.5491174943		1.6994116629		1.8782971011		0.9838699101		3.2		2





Hoja1

										4.6957427527		0.9		0.3		0.6708203932

										5.5007272246		0.4024922359		0		1.5652475842

										2.2360679775		0.4024922359		0		2.9068883707

										0.1788854382		0		0		0.9838699101

										0.5813776741		0		0		4.7404641123

										1.4758048651		0.1788854382		0.9838699101		8.5865010336

										1.1627553483		0		0		7.4237456853

										3.2646592471		0		3.9802009999		6.0373835392

										4.7404641123		1.6099689438		2.9068883707		3.9802009999

										7.5131884044		0.7155417528		0		6.6634825729

										5.1		3.6		0		1

										5.8		7.5		4		3.2
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Hoja2

								1.26		4.6957427527		0.1

								0.2236067977		4.6957427527		2.1019038988

								0.4024922359		6.4845971347		1.1180339887

								1.8335757415		8.1392874381		1.0285912696

								1.8782971011		10.0175845392		6.9765320898

								0.1788854382		5		5.6348913033

								1.4310835056		11.6722748425		2.5491174943

								1.0285912696		9		1.6994116629

								4.8746281909		9		1.8782971011

								2.2360679775		10		0.9838699101

								10.9		2.4		3.2

								7.9		7.5		2
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Community level: Low resilience after cutting Intervals of 20-25 years



5.- Could burning be used as a management tool to preserve the Calluna
heathlands with increasing levels of nitrogen deposition?

1998=The fertiliser level (56 kgN ha-1 year-1) was
equivalent to twice the pollution levels in this area |
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Gráfico4

		original		original		original		original		4.27		4.79		4.01		5.23

		1 month		1 month		1 month		1 month		4.4		NaN		3.83		NaN

		1 year		1 year		1 year		1 year		4.23		0		4.9		0

		2 years		2 years		2 years		2 years		1.16		0.63		3.52		0.53

		3 years		3 years		3 years		3 years		2.89		2.02		2.77		0.8

		4 years		4 years		4 years		4 years		3.96		3.95		5.2		0.5
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S.I . cobertura GLOBAL

		

		Calluna vulgaris														error

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		66		67		67		68		73.5		72.5		4.3		4.4		4.2		1.2		2.9		4.0

		Burnt		64.5		0		0		4.2		15.8		36.5		4.8				0.0		0.6		2.0		4.0

		Fertilization		75		69.5		70		72.5		16		53.5		4.0		3.8		4.9		3.5		2.8		5.2

		Burnt+fertilization		62.5		0		0		2.2		4.6		4.5		5.2				0.0		0.5		0.8		0.5

		Erica tetralix														error

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		41.5		38		30.5		40.8		38.5		41.3		5.1		5.1		4.4		6.8		5.2		5.8

		Burnt		32		0		0		0.5		1.4		3.5		4.6				0.0		0.2		0.6		1.0

		Fertilization		13.6		14.1		16		19.3		21		22.5		3.6		4.2		4.3		5.9		6.0		7.4

		Burnt+fertilization		57		0		0		0.4		0.8		1.2		3.9				0.0		0.3		0.6		0.8

		Vaccinium myrtillus

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		3.4		2.6		3.1		2		3.5		4.6		1.0		1.1		1.1		0.8		1.5		2.0

		Burnt		2.3		0		0.1		0.7		0.6		0.6		1.2				0.1		0.5		0.4		0.4

		Fertilization		2.3		2.3		3		4		6		6.3		1.6		1.5		1.2		1.0		1.2		1.5

		Burnt+fertilization		0.7		0.1		0		0		0.3		0.3		0.5		0.1		0.0		0.0		0.3		0.3

		Leñosas

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		110.9		107.6		100.6		110.8		115.5		118.4		4.0		3.5		3.3		8.0		5.1		5.3

		Burnt		105.3				0.6		6.1		19.6		41.9		4.5				0.3		1.0		2.5		4.2

		Fertilization		90.9		85.9		89		95.8		43		82.3		5.2		4.1		6.8		6.9		6.0		7.7

		Burnt+fertilization		120.3				0.1		4.6		7.4		6.7		3.3				0.1		1.1		0.9		0.9

		Herb. Perenn gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		6.6		5.3		4.6		3.7		5.5		3.5		1.7		1.0		1.8		1.4		2.0		1.4

		Burnt		6.3				1.8		6.6		13.5		15		1.1				0.6		1.4		3.7		3.3

		Fertilization		5		4.9		3		5.1		10.3		14.9		1.1		1.1		1.0		0.7		1.3		1.9

		Burnt+fertilization		18.8		3.9		13.8		32.5		39.8		61.7		2.3		1.8		3.0		5.1		4.9		1.3

		Herb. Perenn otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		0.8		0.10		0.1		0.10		0.1		0.1		0.6		0.1		0.1		0.1		0.1		0.1

		Burnt				1		0.5		0.6		1		0.5				0.1		0.3		0.3		0.5		0.4

		Fertilization		0.4		0.1		0.1		0.4		1		0.9		0.3		0.1		0.1		0.3		0.6		0.5

		Burnt+fertilization		4.5		0.6		1.8		6.1		10.4		9.8		1.1		0.2		0.4		0.9		1.4		1.2

		Herb. Perenn TOTAL

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		7.4		5.4		4.7		3.8		5.6		3.6		0.6		0.1		0.1		0.1		0.1		0.1

		Burnt		6.3		1		2.3		7.2		14.5		15.5				0.1		0.3		0.3		0.5		0.4

		Fertilization		5.4		5		3.1		5.5		11.3		15.8		0.3		0.1		0.1		0.3		0.6		0.5

		Burnt+fertilization		23.3		4.5		15.6		38.6		50.2		71.5		1.1		0.2		0.4		0.9		1.4		1.2

		Herb. Anuales gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control						0		0										0

		Burnt						0.2		2		4		4.8						0.1		0.7		1.4		0.96

		Fertilization						0		0				0.3						0						0.3

		Burnt+fertilization						0.2		3.5		6.7		10.6						0.1		1.05		2.5		2.6

		Herb. Annual otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control						0		0												0.0

		Burnt						0		0												0.0

		Fertilization						0.1		0.1		0.1		0.2						0.1		0.1		0.1		0.1

		Burnt+fertilization						0		0												0.0





S.I . cobertura GLOBAL

										4.27		4.79		4.01		5.23

										4.4		NaN		3.83		NaN

										4.23		0		4.9		0

										1.16		0.63		3.52		0.53

										2.89		2.02		2.77		0.8

										3.96		3.95		5.2		0.5



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

Calluna  vulgaris



S.I . cobertura (3)

										5.06		4.61		3.6		3.9

										5.07		NaN		4.23		NaN

										4.44		0		4.27		0

										6.8		0.22		5.9		0.31

										5.17		0.6		6		0.55

										5.82		0.95		7.4		0.81



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

Erica tetralix



S.I .riqueza

										1.03		1.23		1.62		0.52

										1.06		NaN		1.5		0.1

										1.1		0.1		1.2		0

										0.75		0.5		1		0

										1.5		0.4		1.2		0.3

										2.01		0.4		1.5		0.3



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

Vaccinium myrtillus



S.I . cobertura

										4.01		4.54		5.22		3.32

										3.5		NaN		4.09		NaN

										3.34		0.31		6.8		0.1

										8		0.96		6.89		1.08

										5.08		2.5		6.02		0.93

										5.33		4.2		7.7		0.94



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Woody species



Hoja2

										1.72		1.08		1.1		2.3

										1.02		NaN		1.06		1.8

										1.78		0.59		0.98		3.04

										1.4		1.4		0.72		5.14

										2.01		3.7		1.27		4.92

										1.36		3.3		1.9		1.3



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Perennial Graminoids herbs.



Hoja3

										0.55		NaN		0.31		1.1

										0.1		0.1		0.1		0.2

										0.1		0.31		0.1		0.42

										0.1		0.3		0.31		0.86

										0.1		0.5		0.63		1.38

										0.1		0.4		0.5		1.2



Control

Burnt

Fertilization

Burnt+fertilization

mean cover (%)

RPII Perennial forbs herbs



										NaN		NaN		NaN		NaN

										NaN		NaN		NaN		NaN

										NaN		NaN		0.1		NaN

										0		0		0.1		0

										NaN		NaN		0.1		NaN

										NaN		NaN		0.1		NaN



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII- Herb. annual forbs



										NaN		NaN		NaN

										NaN		NaN		NaN

										0.1		0		0.1

										0.7		NaN		1.05

										1.4		NaN		2.5

										0.96		0.3		2.6



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Annual herbs gram



		

		Calluna vulgaris														error

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		66		67		67		68		73.5		72.5		4.3		4.4		4.2		1.2		2.9		4.0

		Burnt		64.5		0		0		4.2		15.8		36.5		4.8				0.0		0.6		2.0		4.0

		Fertilization		75		69.5		70		72.5		16		53.5		4.0		3.8		4.9		3.5		2.8		5.2

		Burnt+fertilization		62.5		0		0		2.2		4.6		4.5		5.2				0.0		0.5		0.8		0.5

		Erica tetralix														error

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		41.5		38		30.5		40.8		38.5		41.3		5.1		5.1		4.4		6.8		5.2		5.8

		Burnt		32		0		0		0.5		1.4		3.5		4.6				0.0		0.2		0.6		1.0

		Fertilization		13.6		14.1		16		19.3		21		22.5		3.6		4.2		4.3		5.9		6.0		7.4

		Burnt+fertilization		57		0		0		0.4		0.8		1.2		3.9				0.0		0.3		0.6		0.8

		Vaccinium myrtillus

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		3.4		2.6		3.1		2		3.5		4.6		1.0		1.1		1.1		0.8		1.5		2.0

		Burnt		2.3		0		0.1		0.7		0.6		0.6		1.2				0.1		0.5		0.4		0.4

		Fertilization		2.3		2.3		3		4		6		6.3		1.6		2.0		2.1		3.1		4.1		3.9

		Burnt+fertilization		0.7		0.1		0		0		0.3		0.3		0.5		0.1		0.0		0.0		0.3		0.3

		Leñosas

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		110.9		107.6		100.6		110.8		115.5		118.4		4.0		3.5		3.3		8.0		5.1		5.3

		Burnt		105.3				0.6		6.1		19.6		41.9		4.5				0.3		1.0		2.5		4.2

		Fertilization		90.9		85.9		89		95.8		43		82.3		5.2		4.1		6.8		6.9		6.0		7.7

		Burnt+fertilization		120.3				0.1		4.6		7.4		6.7		3.3				0.1		1.1		0.9		0.9

		Herb. Perenn gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		6.6		5.3		4.6		3.7		5.5		3.5		1.7		1.0		1.8		1.4		2.0		1.4

		Burnt		6.3				1.8		6.6		13.5		15		1.1				0.6		1.4		3.7		3.3

		Fertilization		5		4.9		3		5.1		10.3		14.9		1.1		1.1		1.0		0.7		1.3		1.9

		Burnt+fertilization		18.8		3.9		13.8		32.5		39.8		61.7		2.3		1.8		3.0		5.1		4.9		1.3

		Herb. Perenn otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		0.8		0.10		0.1		0.10		0.1		0.1		0.6		0.1		0.1		0.1		0.1		0.1

		Burnt				1		0.5		0.6		1		0.5				0.1		0.3		0.3		0.5		0.4

		Fertilization		0.4		0.1		0.1		0.4		1		0.9		0.3		0.1		0.1		0.3		0.6		0.5

		Burnt+fertilization		4.5		0.6		1.8		6.1		10.4		9.8		1.1		0.2		0.4		0.9		1.4		1.2

		Herb. Anuales gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control						0		0										0

		Burnt						0.2		2		4		4.8						0.1		0.7		1.4		0.96

		Fertilization						0		0				0.3						0						0.3

		Burnt+fertilization						0.2		3.5		6.7		10.6						0.1		1.05		2.5		2.6

		Herb. Annual otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control						0		0												0.0

		Burnt						0		0												0.0

		Fertilization						0.1		0.1		0.1		0.2						0.1		0.1		0.1		0.1

		Burnt+fertilization						0		0												0.0





										4.27		4.79		4.01		5.23

										4.4		NaN		3.83		NaN

										4.23		0		4.9		0

										1.16		0.63		3.52		0.53

										2.89		2.02		2.77		0.8

										3.96		3.95		5.2		0.5



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Calluna v ulgaris



										5.06		4.61		3.6		3.9

										5.07		NaN		4.23		NaN

										4.44		0		4.27		0

										6.8		0.22		5.9		0.31

										5.17		0.6		6		0.55

										5.82		0.95		7.4		0.81



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Erica tetralix



										1.03		1.23		1.62		0.52

										1.06		NaN		1.99		0.1

										1.1		0.1		2.13		0

										0.75		0.5		3.06		0

										1.5		0.4		4.07		0.3

										2.01		0.4		3.9		0.3



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Vaccinium myrtillus



										4.01		4.54		5.22		3.32

										3.5		NaN		4.09		NaN

										3.34		0.31		6.8		0.1

										8		0.96		6.89		1.08

										5.08		2.5		6.02		0.93

										5.33		4.2		7.7		0.94



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Woody species



										1.72		1.08		1.1		2.3

										1.02		NaN		1.06		1.8

										1.78		0.59		0.98		3.04

										1.4		1.4		0.72		5.14

										2.01		3.7		1.27		4.92

										1.36		3.3		1.9		1.3



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Perennial Graminoids herbs.



										0.55		NaN		0.31		1.1

										0.1		0.1		0.1		0.2

										0.1		0.31		0.1		0.42

										0.1		0.3		0.31		0.86

										0.1		0.5		0.63		1.38

										0.1		0.4		0.5		1.2



Control

Burnt

Fertilization

Burnt+fertilization

mean cover (%)

RPII Perennial forbs herbs



										NaN		NaN		NaN		NaN

										NaN		NaN		NaN		NaN

										NaN		NaN		0.1		NaN

										0		0		0.1		0

										NaN		NaN		0.1		NaN

										NaN		NaN		0.1		NaN



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII- Herb. annual forbs



										NaN		NaN		NaN

										NaN		NaN		NaN

										0.1		0		0.1

										0.7		NaN		1.05

										1.4		NaN		2.5

										0.96		0.3		2.6



Control

Burnt

Fertilization

Burnt+fertilization

Mean cover (%)

RPII Annual herbs gram



		

		Leñosas

				original		1 month		1 year		2 years		3 years		4 years		original		1 year		2 years		3 years		4 years		5 years

		Control		3		3		3		3		3		3		0.2		0.1		0.2		0.2		0.2		0.2

		Burnt		5		1		2		6		5		7		0.2		0.1		0.1		0.3		0.3		0.3

		Fertilization		3		3		3		3		3		3		0.2		0.1		0.1		0.2		0.2		0.2

		Burnt+fertilization		4		1		1		1		5		4		0.2		0.1		0.1		0.2		0.3		0.2

		Herb. Perenn gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 year		2 years		3 years		4 years		5 years

		Control		5		6		6		5		4		5		0.3		0.2		0.3		0.3		0.3		0.3

		Burnt		3		1		4		5		5		5		0.2		0.1		0.2		0.3		0.3		0.3

		Fertilization		4		4		4		5		4		4		0.3		0.3		0.3		0.3		0.3		0.2

		Burnt+fertilization		4		4		6		7		7		7		0.2		0.3		0.3		0.3		0.3		0.2

		Herb. Perenn otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 year		2 years		3 years		4 years		5 years

		Control		1		1.00		1.0		1.00		1		1		0.1		0.1		0.1		0.1		0.1		0.1

		Burnt		0		0		1		1		1		1		0.0		0.0		0.2		0.2		0.1		0.1

		Fertilization		2		1		1		2		2		2		0.1		0.1		0.1		0.1		0.2		0.2

		Burnt+fertilization		2		2		2		5		6		5		0.2		0.2		0.2		0.2		0.3		0.2

		Herb. Anuales gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control

		Burnt						1		1		1		1				0.1		0.1		0.1		0.1		0.1

		Fertilization												1												0.1

		Burnt+fertilization						1		1		1		1				0.1		0.1		0.1		0.1		0.1

		Herb. Annual otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control

		Burnt

		Fertilization						1		1		1		1						0.1		0.1		0.1		0.1

		Burnt+fertilization





		0		0		0		0		1		1		1		1

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



'S.I .riqueza'!#REF!

'S.I .riqueza'!#REF!

'S.I .riqueza'!#REF!

'S.I .riqueza'!#REF!

Mean cover (%)

S.I.- Calluna v ulgaris



										0.16		0.17		0.15		0.15

										0.1		0.1		0.1		0.1

										0.17		0.1		0.1		0.1

										0.17		0.26		0.15		0.2

										0.17		0.25		0.18		0.28

										0.17		0.34		0.2		0.15



Control

Burnt

Fertilization

Burnt+fertilization

Richness

RPII Woody species



										0.25		0.15		0.3		0.23

										0.22		0.1		0.3		0.3

										0.27		0.2		0.26		0.3

										0.25		0.26		0.3		0.27

										0.3		0.3		0.3		0.3

										0.26		0.3		0.15		0.2



Control

Burnt

Fertilization

Burnt+fertilization

Richness

RP II  Perennial Graminoids herbs.



										0.13		0		0.13		0.18

										0.1		0		0.1		0.2

										0.1		0.15		0.1		0.2

										0.1		0.16		0.1		0.18

										0.1		0.1		0.2		0.3

										0.1		0.1		0.2		0.2



Control

Burnt

Fertilization

Burnt+fertilization

Richness

RPII.- Perennial forbs herbs



										NaN		NaN		NaN		NaN

										NaN		NaN		NaN		NaN

										NaN		NaN		0.1		NaN

										NaN		NaN		0.1		NaN

										NaN		NaN		0.1		NaN

										NaN		NaN		0.1		NaN



Control

Burnt

Fertilization

Burnt+fertilization

Richness

RPII.-  Herb. annual forbs



		

		Calluna vulgaris														error

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		66		67		67		68		73.5		72.5		4.3		4.4		4.2		1.2		2.9		4.0

		Burnt		64.5		0		0		4.2		15.8		36.5		4.8				0.0		0.6		2.0		4.0

		Fertilization		75		69.5		70		72.5		16		53.5		4.0		3.8		4.9		3.5		2.8		5.2

		Burnt+fertilization		62.5		0		0		2.2		4.6		4.5		5.2				0.0		0.5		0.8		0.5

		Erica tetralix														error

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		41.5		38		30.5		40.8		38.5		41.3		5.1		5.1		4.4		6.8		5.2		5.8

		Burnt		32		0		0		0.5		1.4		3.5		4.6				0.0		0.2		0.6		1.0

		Fertilization		13.6		14.1		16		19.3		21		22.5		3.6		4.2		4.3		5.9		6.0		7.4

		Burnt+fertilization		57		0		0		0.4		0.8		1.2		3.9				0.0		0.3		0.6		0.8

		Vaccinium myrtillus

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		3.4		2.6		3.1		2		3.5		4.6		1.0		1.1		1.1		0.8		1.5		2.0

		Burnt		2.3		0		0.1		0.7		0.6		0.6		1.2				0.1		0.5		0.4		0.4

		Fertilization		2.3		2.3		3		4		6		6.3		1.6		2.0		2.1		3.1		4.1		3.9

		Burnt+fertilization		0.7		0.1		0		0		0.3		0.3		0.5		0.1		0.0		0.0		0.3		0.3

		Leñosas

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		110.9		107.6		100.6		110.8		115.5		118.4		4.0		3.5		3.3		8.0		5.1		5.3

		Burnt		105.3				0.6		6.1		19.6		41.9		4.5				0.3		1.0		2.5		4.2

		Fertilization		90.9		85.9		89		95.8		43		82.3		5.2		4.1		6.8		6.9		6.0		7.7

		Burnt+fertilization		120.3				0.1		4.6		7.4		6.7		3.3				0.1		1.1		0.9		0.9

		Herb. Perenn gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		6.6		5.3		4.6		3.7		5.5		3.5		1.7		1.0		1.8		1.4		2.0		1.4

		Burnt		6.3				1.8		6.6		13.5		15		1.1				0.6		1.4		3.7		3.3

		Fertilization		5		4.9		3		5.1		10.3		14.9		1.1		1.1		1.0		0.7		1.3		1.9

		Burnt+fertilization		18.8		3.9		13.8		32.5		39.8		61.7		2.3		1.8		3.0		5.1		4.9		1.3

		Herb. Perenn otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control		0.8		0.10		0.1		0.10		0.1		0.1		0.6		0.1		0.1		0.1		0.1		0.1

		Burnt				1		0.5		0.6		1		0.5				0.1		0.3		0.3		0.5		0.4

		Fertilization		0.4		0.1		0.1		0.4		1		0.9		0.3		0.1		0.1		0.3		0.6		0.5

		Burnt+fertilization		4.5		0.6		1.8		6.1		10.4		9.8		1.1		0.2		0.4		0.9		1.4		1.2

		Herb. Anuales gram

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control						0		0										0

		Burnt						0.2		2		4		4.8						0.1		0.7		1.4		0.96

		Fertilization						0		0				0.3						0						0.3

		Burnt+fertilization						0.2		3.5		6.7		10.6						0.1		1.05		2.5		2.6

		Herb. Annual otras

				original		1 month		1 year		2 years		3 years		4 years		original		1 month		1 year		2 years		3 years		4 years

		Control						0		0												0.0

		Burnt						0		0												0.0

		Fertilization						0.1		0.1		0.1		0.2						0.1		0.1		0.1		0.1

		Burnt+fertilization						0		0												0.0
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										0.1		0.1		0.1		0.2

										0.1		0.31		0.1		0.42
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pH and soil nutrient concentration

pH Total P PO Total N NH,* NO,

mg kg1 mg kg1 mg g-1 mg kg1 mg kg1
Control 4.6 637.0 6.5 5.0 25.1 3.2
Fertilized 4.7 506.1 6.5 4.6 29.2 2.9
4.7 610.3 6.1 5.3 50.1 3.3
Burnt + Fertilized 4.9 717.8 8.5 5.6 69.5 4.5

We propose the use of burning as a

management tool under current

conditions of nitrogen deposition, but

12 years after burning+fertilization



but, in new scenarios of higher N deposition: Burning+ grazing




6.- Are the effects of nitrogen in heathlands mediated by a time- scale of
N inputs and the age of Calluna?

N inputs at two time scales Calluna ages

Young=8 years old

Short term N inputs Long term N inputs
2 years 10 years

Mature >40 years old

N N
O v (a

Low Medium High High
> —_—
Short term N inputs Long term N inputs

2 years 10 years




N critical load
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Scientific bases required for successful conservation of these heathlands

—

Luscinea svecica Dactylorhiza cantabrica



Conserve: Ecosystem services provided by these socio-ecological systems

Cultural heritage
Protection of biodiversity
Recreation, ecotourism

Goods: honey, mea
Grazing
Game

Prevention of soil erosion

Water purification

Carb . ; ' e Provisioning of Habitat
arbon sequestration ; ; Preserving genetic biodiversity &
- . o o
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