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Evolution  of  Gratuation  to  Post -Graduation  



Unit 1 -  Forest Ecosystems  

1.1 -  Concept ;  

1.2 -  Characterization ;  

1.3 -  Division  of  ecosystems . 

1.4 -  Monitoring  of  Forest Ecosystems  



Source: © Schumacher (2019)  
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Unit 2 ï ENVIRONMENTAL FACTORS AND THE 

PRODUCTION OF FORESTS  

2.1 -  Solar radiation ;  

2.2 -  Temperature ;  

2.3 -  Atmospheric  humidity  and  other  factors ;  

2.4 -  Climate ;  

2.5 -  Soils ;  

2.6 -  Water  cycle  in soil  and  plant ;  

2.7 -  Fire  
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Main  soils  in the  landscape  
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Å  Leaf  area  index  (LAI);  
Å  Species : Genetic  material;  
Å  Soil -climatic  characteristics ;  
Å  % of  B.H occupancy ;  
Å  Solar radiation  

f =}  



Water  balance in 11 -year -old Pinus radiata  plantation in 

New Zealand  before  and  after  thinning  (Whitehead  & 

Kelliher , 1991).  

Component  of BH  Before  After  

Precipitation (P)  1623 mm (100%)  1623 mm (100%)  

Transpiration  (Et)  636 mm (39%)  410 mm  (25%)  

Interception ( Ei)  268 mm (17%)  195 mm (12%)  

Direct Evap. of Soil ( Eo)  93 mm (6%)  191 mm (12%)  

Effective Precipitation(PE)  626 mm (38%)  827 mm (51%)  

Variable  Before thinning  After thinning  

Num. of trees  ha -1 754  334  

Height (m)  17,0  21,0  

LAI (m 2 m 2)  15,5  9,0  



Available  Water  in Soil  under  Eucalyptus  and  Native  Forest 
(Atlantic  Forest), in the  coastal  region  of  Espírito Santo  

Source :  Almeida  and  Soares,  2003  



Unit  3 . THE  NUTRIENT  CYCLE  IN  FOREST  

ECOSYSTEMS  

3.1 -  Geochemical  cycle  of  nutrients ;  

3.2 -  Biogeochemical  cycle  of  nutrients ;  

3.3 -  Biochemical  cycle  of  nutrients ;  

3.4 -  Soil  organisms  and  the  transformation  of  organic  matter ;  

3.5 -  Nutrient  dynamics  in  tropical  and  boreal  forests . 

3.6 -  Methodologies  of  biomass  sampling  and  quantification  of  

nutrients  in  forest  ecosystems . 







Nutrient   Cycling  in Plantations  
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 Stemflow  



Sampling  of  soil  solution  
 by  lysimeters  

Foto: © Schumacher (2008)  



Water yield in watersheds with 
forests and plantations  


