Table 1.  Effects of global change treatments on soil N availability (year-round and seasonal).   Numbers are p-values obtained from analysis of variance.  Significant or marginally significant values (p ( 0.1) are in bold.



Nitrate



Ammonium



Growing season average
Early growing season
Middle growing season
Late growing season

Growing season average
Early growing season
Middle growing season
Late growing season

CO2
     0.911
     0.658
     0.801
     0.822

     0.501
     0.783
     0.583
     0.133

HEAT
     0.698
     0.594
     0.472
     0.447

     0.414
     0.290
     0.197
     0.006**

HEAT ( CO2
     0.433
     0.095
     0.699
     0.758

     0.063
     0.420
     0.228
     0.050

WATER
     0.609
     0.280
     0.166
     0.011*

     0.618
     0.657
     0.991
     0.029*

N
     0.000***
     0.000***
     0.001***
     0.000***

     0.000***
     0.000***
     0.270
     0.027*

WATER ( N
     0.227
     0.138
     0.582
     0.741

     0.236
     0.161
     0.723
     0.852

CO2 ( WATER
     0.364
     0.203
     0.081
     0.032*

     0.489
     0.962
     0.735
     0.588

CO2 ( N
     0.177
     0.655
     0.235
     0.913

     0.137
     0.120
     0.519
     0.881

HEAT ( WATER
     0.190
     0.176
     0.654
     0.981

     0.787
     0.569
     0.393
     0.958

HEAT ( N
     0.237
     0.425
     0.971
     0.838

     0.193
     0.584
     0.107
     0.094

CO2 ( HEAT ( WATER
     0.815
     0.359
     0.834
     0.332

     0.664
     0.770
     0.761
     0.160

CO2 ( HEAT ( N
     0.476
     0.435
     0.716
     0.422

     0.050*
     0.055
     0.098
     0.148

CO2 ( WATER ( N
     0.237
     0.046*
     0.417
     0.696

     0.617
     0.631
     0.496
     0.652

HEAT ( WATER ( N
     0.166
     0.767
     0.204
     0.540

     0.828
     0.651
     0.059
     0.198

All factors
     0.285
     0.692
     0.635
     0.088

     0.643
     0.150
     0.635
     0.966

Table 2. Effects of carbon dioxide and warming on soil N availability (year-round and seasonal).  Numbers are p-values obtained from analysis of variance.  Significant or marginally significant values (p ( 0.1) are in bold.



Nitrate



Ammonium



Growing season average
Early growing season
Middle growing season
Late growing season

Growing season average
Early growing season
Middle growing season
Late growing season

CO2
     0.065
     0.298
     0.130
     0.208

     0.790
     0.561
     0.546
     0.322

HEAT
     0.826
     0.343
     0.728
     0.511

     0.305
     0.785
     0.180
     0.080

HEAT ( CO2
     0.042*
     0.007**
     0.912
     0.911

     0.062
     0.503
     0.085
     0.198
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Figure 1. Model of soil nitrogen transformations.  Adapted from Kaye and Hart (1997) and Brady and Weil (2001).
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Figure 2. Seasonal trends in nitrate and ammonium flux (control plots only).
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Figure 3. Effects of global change treatments on nitrate availability (yearly averages).  Vertical bars represent individual treatments; horizontal lines indicate the global change factors present in each treatment.
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Figure 4. Effects of global change treatments on ammonium availability (yearly averages).  Vertical bars represent individual treatments; horizontal lines indicate the global change factors present in each treatment.
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Figure 5. Effect of N deposition on nitrate and ammonium availability (p < 0.001 for both ions).
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Figure 6. Effects of warming and CO2 treatments on nitrogen availability (yearly averages).  Treatments containing other global change factors (N deposition, increased precipitation) were excluded from this analysis.
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