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Appendix 1.

Fig. A1. Mean and confidence intervals (95%) of plot altitudes relative to: (a) grazing level, (b) enclosure and (c) habitat.
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Table A1. Mean number of plots and SD within habitats and
grazing levels.

No
grazing High Low

Grassland 8.7±2.1 12.7±1.2 9.7±1.2
Heathland 11.7±1.5 7.3±1.2 10.3±1.2

Table A2. Test-observators used in the repeated measures MANOVA. Variables include grazing (G), habitat (H), enclosure (d), plot (f ),
time (t) and relevant interactions. The error term is denoted εm(ijknl).
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Table A3. Results from the most parsimonious linear mixed-models (with plot nested in enclosure as a random factor) for herb species
responding significantly to any time × grazing interaction. (a) Herbs, (b) graminoids, (c) woody species, (d) bryophytes.

Least-
squares

estimate SE DF T p

Euphrasia
frigida Intercept 0.0253 0.0277 354 0.912 0.363

Year2003 0.0036 0.0157 354 0.230 0.819
Year2005 0.0240 0.0157 354 1.530 0.127
High density vs No grazing 0.0371 0.0314 4 1.181 0.303
Low density vs No grazing 0.0074 0.0314 4 0.234 0.827
Block (Mid vs West) 0.0035 0.0287 4 0.122 0.909
Block (East vs West) –0.0005 0.0287 4 –0.017 0.988
Year2003 × High density vs No grazing –0.0406 0.0222 354 –1.829 0.068
Year2005 × High density vs No grazing –0.0597 0.0222 354 –2.690 0.008
Year2003 × Low density vs No grazing –0.0015 0.0222 354 –0.067 0.946
Year2005 × Low density vs No grazing –0.0229 0.0222 354 –1.032 0.303

Melampyrum
sylvaticum Intercept 0.0211 0.0166 354 1.275 0.203

Year2003 0.0103 0.0106 354 0.971 0.332
Year2005 0.0321 0.0106 354 3.022 0.003
High density vs No grazing 0.0388 0.0234 6 1.656 0.149
Low density vs No grazing –0.0074 0.0234 6 –0.318 0.762
Year2003 × High density vs No grazing –0.0266 0.0150 354 –1.768 0.078
Year2005 × High density vs No grazing –0.0461 0.0150 354 –3.069 0.002
Year2003 × Low density vs No grazing –0.0135 0.0150 354 –0.897 0.371
Year2005 × Low density vs No grazing –0.0172 0.0150 354 –1.147 0.252

Omalotheca
norvegica Intercept 0.0568 0.0227 354 2.503 0.013

Year2003 0.0019 0.0045 354 0.428 0.669
Year2005 0.0121 0.0045 354 2.678 0.008
High density vs No grazing –0.0213 0.0321 6 –0.664 0.531
Low density vs No grazing –0.0165 0.0321 6 –0.515 0.625
Year2003 × High density vs No grazing –0.0071 0.0064 354 –1.104 0.270
Year2005 × High density vs No grazing –0.0191 0.0064 354 –2.981 0.003
Year2003 × Low density vs No grazing –0.0007 0.0064 354 –0.106 0.916
Year2005 × Low density vs No grazing –0.0120 0.0064 354 –1.873 0.062

Pingvicula
vulgaris Intercept 0.0055 0.0037 354 1.501 0.134

Year2003 0.0021 0.0018 354 1.167 0.244
Year2005 0.0053 0.0018 354 2.952 0.003
High density vs No grazing –0.0042 0.0041 4 –1.023 0.364
Low density vs No grazing –0.0042 0.0041 4 –1.023 0.364
Block (Mid vs West) –0.0003 0.0038 4 –0.087 0.935
Block (East vs West) –0.0035 0.0038 4 –0.914 0.413
Year2003 × High density vs No grazing –0.0021 0.0025 354 –0.825 0.410
Year2005 × High density vs No grazing –0.0053 0.0025 354 –2.087 0.038
Year2003 × Low density vs No grazing –0.0021 0.0025 354 –0.825 0.410
Year2005 × Low density vs No grazing –0.0053 0.0025 354 –2.087 0.038

Sagina
procumbens Intercept 0.0021 0.0023 354 0.889 0.374

Year2003 –0.0010 0.0026 354 –0.392 0.695
Year2005 –0.0010 0.0026 354 –0.392 0.695
High density vs No grazing 0.0085 0.0033 6 2.550 0.044
Low density vs No grazing –0.0021 0.0033 6 –0.629 0.553
Year2003 × High density vs No grazing –0.0074 0.0037 354 –1.981 0.048
Year2005 × High density vs No grazing –0.0085 0.0037 354 –2.261 0.024
Year2003 × Low density vs No grazing 0.0010 0.0037 354 0.277 0.782
Year2005 × Low density vs No grazing 0.0010 0.0037 354 0.277 0.782

Solidago
virgaurea Intercept 0.0328 0.0129 354 2.545 0.011

Year2003 0.0014 0.0055 354 0.252 0.802
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Year2005 0.0130 0.0055 354 2.375 0.018
High density vs No grazing 0.0201 0.0182 6 1.103 0.312
Low density vs No grazing 0.0006 0.0182 6 0.031 0.977
Year2003 × High density vs No grazing –0.0110 0.0077 354 –1.421 0.156
Year2005 × High density vs No grazing –0.0182 0.0077 354 –2.357 0.019
Year2003 × Low density vs No grazing –0.0035 0.0077 354 –0.452 0.652
Year2005 × Low density vs No grazing –0.0143 0.0077 354 –1.851 0.065

Cerastrium
fontanum Intercept 0.0021 0.0023 354 0.921 0.358

Year2003 –0.0021 0.0022 354 –0.930 0.353
Year2005 –0.0021 0.0022 354 –0.930 0.353
High density vs No grazing –0.0021 0.0032 6 –0.651 0.539
Low density vs No grazing –0.0021 0.0032 6 –0.651 0.539
Year2003 × High density vs No grazing 0.0042 0.0032 354 1.315 0.190
Year2005 × High density vs No grazing 0.0094 0.0032 354 2.971 0.003
Year2003 × Low density vs No grazing 0.0021 0.0032 354 0.657 0.511
Year2005 × Low density vs No grazing 0.0021 0.0032 354 0.657 0.511

Omalotheca
supina Intercept 0.0649 0.0279 354 2.325 0.021

Year2003 –0.0067 0.0071 354 –0.956 0.340
Year2005 –0.0141 0.0071 354 –1.995 0.047
High density vs No grazing –0.0117 0.0395 6 –0.297 0.776
Low density vs No grazing –0.0410 0.0395 6 –1.038 0.339
Year2003 × High density vs No grazing 0.0055 0.0100 354 0.549 0.584
Year2005 × High density vs No grazing 0.0191 0.0100 354 1.920 0.056
Year2003 × Low density vs No grazing 0.0009 0.0100 354 0.093 0.926
Year2005 × Low density vs No grazing 0.0080 0.0100 354 0.807 0.421

Pedicularis
lappponum Intercept 0.0633 0.0309 354 2.053 0.041

Year2003 –0.0244 0.0123 354 –1.981 0.048
Year2005 –0.0148 0.0123 354 –1.199 0.231
High density vs No grazing –0.0208 0.0436 6 –0.477 0.650
Low density vs No grazing –0.0612 0.0436 6 –1.403 0.210
Year2003 × High density vs No grazing 0.0364 0.0175 354 2.083 0.038
Year2005 × High density vs No grazing 0.0316 0.0175 354 1.808 0.071
Year2003 × Low density vs No grazing 0.0244 0.0175 354 1.400 0.162
Year2005 × Low density vs No grazing 0.0169 0.0175 354 0.969 0.333

b)

Least-
squares

estimate SE DF T p

Carex
bigelowii Intercept –2.0566 0.6596 354 –3.118 0.002

Year2003 –0.0076 0.0147 354 –0.516 0.606
Year2005 –0.0254 0.0147 354 –1.727 0.085
High density vs No grazing –0.0333 0.0773 4 –0.430 0.689
Low density vs No grazing –0.0236 0.0775 4 –0.305 0.776
Altitude 0.0019 0.0005 170 3.557 0.001
Block (Mid vs West) –0.0879 0.0768 4 –1.144 0.316
Block (East vs West) –0.0344 0.0764 4 –0.450 0.676
Year2003 × High density vs No grazing 0.0165 0.0208 354 0.794 0.427
Year2005 × High density vs No grazing 0.0618 0.0208 354 2.966 0.003
Year2003 × Low density vs No grazing 0.0045 0.0208 354 0.217 0.829
Year2005 × Low density vs No grazing 0.0213 0.0208 354 1.024 0.306

Phleum
alpinum Intercept 0.0354 0.0276 354 1.282 0.201

Year2003 –0.0042 0.0100 354 –0.421 0.674
Year2005 –0.0089 0.0100 354 –0.889 0.375
High density vs No grazing 0.0262 0.0390 6 0.671 0.527
Low density vs No grazing 0.0314 0.0390 6 0.804 0.452
Year2003 × High density vs No grazing –0.0033 0.0141 354 –0.234 0.815
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Year2005 × High density vs No grazing 0.0269 0.0141 354 1.907 0.057
Year2003 × Low density vs No grazing 0.0060 0.0141 354 0.426 0.670
Year2005 × Low density vs No grazing 0.0193 0.0141 354 1.365 0.173

Poa
alpina Intercept 0.0260 0.2065 354 0.126 0.900

Year2003 0.0000 0.0098 354 0.000 1.000
Year2005 –0.0011 0.0098 354 –0.111 0.912
High density vs No grazing 0.0281 0.0253 6 1.108 0.310
Low density vs No grazing 0.0291 0.0254 6 1.147 0.295
Altitude 0.0000 0.0002 170 –0.101 0.920
Year2003 × High density vs No grazing –0.0043 0.0139 354 –0.309 0.758
Year2005 × High density vs No grazing 0.0321 0.0139 354 2.304 0.022
Year2003 × Low density vs No grazing –0.0022 0.0139 354 –0.155 0.877
Year2005 × Low density vs No grazing –0.0144 0.0139 354 –1.036 0.301

Carex
vaginata Intercept 0.2285 0.1477 354 1.547 0.123

Year2003 0.0061 0.0046 354 1.348 0.179
Year2005 0.0070 0.0046 354 1.544 0.123
High density vs No grazing –0.0158 0.0176 6 –0.898 0.404
Low density vs No grazing 0.0023 0.0176 6 0.130 0.901
Altitude –0.0002 0.0001 170 –1.382 0.169
Year2003 × High density vs No grazing –0.0124 0.0065 354 –1.929 0.055
Year2005 × High density vs No grazing –0.0144 0.0065 354 –2.233 0.026
Year2003 × Low density vs No grazing –0.0098 0.0065 354 –1.523 0.129
Year2005 × Low density vs No grazing –0.0055 0.0065 354 –0.858 0.392

c)

Least-
squares

estimate SE DF T p

Betula
nana Intercept 2.0184 0.4215 354 4.789 <0.0001

Year2003 –0.0143 0.0170 354 –0.838 0.403
Year2005 –0.0202 0.0170 354 –1.184 0.237
High density vs No grazing –0.0805 0.0503 4 –1.601 0.185
Low density vs No grazing –0.0935 0.0504 4 –1.854 0.137
Altitude –0.0015 0.0003 170 –4.460 <0.0001
Block (Mid vs West) 0.0697 0.0486 4 1.434 0.225
Block (East vs West) 0.0561 0.0484 4 1.159 0.311
Year2003 × High density vs No grazing –0.0063 0.0241 354 –0.261 0.794
Year2005 × High density vs No grazing –0.0110 0.0241 354 –0.456 0.649
Year2003 × Low density vs No grazing 0.0161 0.0241 354 0.668 0.504
Year2005 × Low density vs No grazing 0.0720 0.0241 354 2.989 0.003

Juniperus
commmunis Intercept 0.0053 0.0028 354 1.899 0.058

Year2003 –0.0011 0.0018 354 –0.601 0.548
Year2005 –0.0042 0.0018 354 –2.390 0.017
High density vs No grazing 0.0010 0.0039 6 0.263 0.802
Low density vs No grazing –0.0021 0.0039 6 –0.542 0.608
Year2003 × High density vs No grazing –0.0005 0.0025 354 –0.207 0.836
Year2005 × High density vs No grazing 0.0021 0.0025 354 0.847 0.398
Year2003 × Low density vs No grazing 0.0011 0.0025 354 0.425 0.671
Year2005 × Low density vs No grazing 0.0053 0.0025 354 2.111 0.035

Salix
glauca Intercept 0.0075 0.0078 354 0.950 0.343

Year2003 0.0000 0.0046 354 0.000 1.000
Year2005 0.0147 0.0046 354 3.183 0.002
High density vs No grazing 0.0032 0.0111 6 0.292 0.780
Low density vs No grazing 0.0125 0.0111 6 1.130 0.302
Year2003 × High density vs No grazing –0.0011 0.0065 354 –0.174 0.862
Year2005 × High density vs No grazing –0.0191 0.0065 354 –2.921 0.004
Year2003 × Low density vs No grazing 0.0011 0.0065 354 0.162 0.872
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Year2005 × Low density vs No grazing –0.0083 0.0065 354 –1.270 0.205
Vaccinium
uliginosum Intercept 1.6524 0.8781 354 1.882 0.061

Year2003 0.0814 0.0250 354 3.260 0.001
Year2005 0.0011 0.0250 354 0.045 0.964
High density vs No grazing –0.1091 0.1042 6 –1.047 0.336
Low density vs No grazing –0.1919 0.1045 6 –1.837 0.116
Altitude –0.0009 0.0007 170 –1.215 0.226
Year2003 × High density vs No grazing –0.0833 0.0353 354 –2.359 0.019
Year2005 × High density vs No grazing –0.0938 0.0353 354 –2.654 0.008
Year2003 × Low density vs No grazing –0.0730 0.0353 354 –2.068 0.039
Year2005 × Low density vs No grazing –0.0438 0.0353 354 –1.239 0.216

d)

Least-
squares

estimate SE DF T p

Rhodobryum
roseum Intercept 0.0063 0.0188 177 0.334 0.739

Year 0.0032 0.0095 177 0.339 0.735
High density vs No grazing 0.0182 0.0265 6 0.687 0.518
Low density vs No grazing 0.0060 0.0265 6 0.227 0.828
Year × High density vs No grazing 0.0321 0.0135 177 2.385 0.018
Year × Low density vs No grazing 0.0022 0.0135 177 0.165 0.869

Plagiothecium
coll. Intercept 0.0214 0.0630 177 0.340 0.734

Year –0.0010 0.0044 177 –0.237 0.813
High density vs No grazing –0.0096 0.0088 4 –1.090 0.337
Low density vs No grazing –0.0077 0.0089 4 –0.866 0.436
Altitude 0.0000 0.0001 170 –0.234 0.815
Block (Mid vs West) 0.0058 0.0083 4 0.694 0.526
Block (East vs West) 0.0026 0.0083 4 0.313 0.770
Year × High density vs No grazing 0.0127 0.0062 177 2.036 0.043
Year × Low density vs No grazing 0.0063 0.0062 177 1.012 0.313
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Table A4. Results from the most parsimonious linear mixed-models (with plot nested in enclosure as a random factor) for plant
community parameters responding significantly to any time × grazing interaction.

Least-
squares

estimate SE DF T p

Bare soil (%) Intercept 0.0987 0.0118 351 8.395 <0.0001
Year2003 –0.0311 0.0111 174 –2.798 0.006
Year2005 –0.0458 0.0111 174 –4.126 0.000
High density vs No grazing –0.0065 0.0166 6 –0.390 0.710
Low density vs No grazing –0.0034 0.0166 6 –0.207 0.843
Year2003 × High density vs No grazing 0.0309 0.0157 174 1.969 0.051
Year2005 × High density vs No grazing 0.0331 0.0157 174 2.107 0.037
Year2003 × Low density vs No grazing 0.0170 0.0157 174 1.082 0.281
Year2005 × Low density vs No grazing 0.0134 0.0157 174 0.850 0.396

Vascular plant
cover (%) Intercept 0.5457 0.2200 350 2.480 0.014

Year2003 0.0252 0.0375 174 0.672 0.502
Year2005 0.1385 0.0375 174 3.699 0.000
High density vs No grazing 0.0418 0.0375 4 1.116 0.327
Low density vs No grazing –0.0128 0.0375 4 –0.341 0.750
Altitude 0.0002 0.0002 350 0.972 0.332
Block (Mid vs West) 0.0005 0.0253 4 0.020 0.985
Block (East vs West) 0.0104 0.0252 4 0.413 0.701
Year2003 × High density vs No grazing –0.1611 0.0530 174 –3.041 0.003
Year2005 × High density vs No grazing –0.1167 0.0530 174 –2.202 0.029
Year2003 × Low density vs No grazing 0.0060 0.0530 174 0.113 0.910
Year2005 × Low density vs No grazing 0.0204 0.0530 174 0.385 0.700

Vascular plant
height (cm) Intercept 7.6299 0.4712 350 16.193 <0.0001

Year2003 0.1479 0.0805 174 1.838 0.068
Year2005 0.3803 0.0805 174 4.724 <0.0001
High density vs No grazing 0.0346 0.0876 6 0.395 0.706
Low density vs No grazing 0.0162 0.0877 6 0.185 0.860
Altitude –0.0046 0.0004 350 –11.916 <0.0001
Year2003 × High density vs No grazing –0.0221 0.1138 174 –0.194 0.846
Year2005 × High density vs No grazing –0.2811 0.1138 174 –2.469 0.015
Year2003 × Low density vs No grazing 0.0162 0.1138 174 0.142 0.887
Year2005 × Low density vs No grazing –0.1708 0.1138 174 –1.500 0.135

Table A5. Mean species richness and SE of vascular plant and bryophyte species.

2001 2003 2005
No grazing High Low No grazing High Low No grazing High Low

Vascular plant 12.7±1.1 13.0±0.9 12.1±0.9 12.8±1.1 12.6±0.8 12.0±0.9 13.5±1.1 13.8±1.0 12.7±0.9
Bryophyte 3.8±0.2 3.9±0.2 4.3±0.2 – – – 4.3±0.2 4.6±0.2 4.9±0.3


