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Evolution x Environment  
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Forest and plantation productivity  



Nutrient  cycling  in Forest Ecosystems  
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Industrial emissions  



Fog with  "marine spray"  
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Burning "cleaning" 



Connecting Sahara -  Amazonas  

Source : GEO (1995)  

Tepui - Venezuela 
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Source : GEO (1995)  

Dust  Storm  in the  Sahara  

52  



Source : GEO (1995)  

Sample  of  water  and  dust  from  the  atmosphere  

51  



Nutrient (kg ha -1 year -1)   

Source  

K Ca Mg Na Cl 

9,4  7,8  1,1  6,8  - / -  1 

17,1  23,3  2,9  15,8  23,3  2 

1,9  4,1  0,7  3,9  7,7  3 

7,2  9,7  1,7  33,3  40,3  4 

3,6  9,3  1,5  4,8  14,0  5 

Inputs of nutrients through atmospheric deposition 

1 = Castro (1980) region  of  Viçosa where  there  are no industrie;  
2 = SIF (1986) in the  Steel Valley;  
3 = Armbruster  et al. (1997) Germany;  
4 = Schumacher et al. (2009) Cambará do Sul /RS;  
5 = Laclau  et al. (2010) Itatinga/SP.  
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Nutrient  cycling  in native  forests  
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Nutrient  cycling  in plantations  
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Source: © Schumacher (2008)  

Atmospheric deposition  

47  



Source : © Schumacher (2009)  

Throughfall  
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Throughfall  (Native  forest )  

45  Source : © Schumacher (2003)  



Stemflow  (Pinus taeda )  

Source : © Schumacher (2008)  44  



Stemflow  (Eucalyptus  globulus )  

Source : © Schumacher (2010)  
43  



42  
Source : © Lopes (2013)  

Lysimeters pumping station 



Source : © Schumacher (2008)  41  

Lysimeters  pumping station  



Tension lysimeters  

Source : Schumacher (2008)  
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Water  collection  in watershed  
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Source : © Schumacher (2008)  



Litterfall  sampling  

Source : © Schumacher (2010)  
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Sampling  of  thick  branches  

Source : © Schumacher (2010)  
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