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Forest and plantation productivity
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Nutrient cycling in Forest Ecosystems
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Forest Ecology

Fog with "marine spray”
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Connecting Sahara - Amazonas
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Dust Storm in the Sahara

Source: GEO (1995)
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Sample of water and dust from the atmosphere

Source: GEO (1995)
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Inputs of nutrients through atmospheric deposition

Nutrient (kg ha! year 1)
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Castro (1980) region of Vicosa where there are no industrie;
SIF (1986) in the Steel Valley;

Armbruster et al. (1997) Germany;

Schumacher et al. (2009) Cambara do Sul /RS;

Laclau et al. (2010) Itatinga/SP.
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Nutrient cycling in native forests
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Atmospheric deposition

Source: © Schumacher (2008)
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Throughfall

© Schumacher (2009)
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Throughfall (Native forest)

Source: © Schumacher (2003)
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Source: © Schumacher (2008)
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Stemflow (Eucalyptus globulus)

Source: © Schumacher (2010) @
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Lysimeters pumping station @
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Source: © Lopes (2013) @



Lysimeters pumping station

Source: © Schumacher (2008)
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Water collection in watershed

Source: © Schumacher (2008)
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itterfall sampling
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© Schumacher (2010)
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Fine Root Sampling

Source: © Lopes (2007) @
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Evaluation of the root system in forest ecosystems
} 1 'T”W oy
‘\ 2 2 Y .

Lr & o LA%8
A ! . :
AAt 4

Source: © Schumacher (2007)
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Scientific Research Results

Source: © Schumacher (2016) @
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Native Forests
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Litterfall (leaves) in a Subtropical Seasonal Forest
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Source: Schumacher et al. (2009)
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Kalium Eintrag

6,92 kg hat

90,79 kg hal

Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez

Fonte: Schumacher et al. (2008)




Concentration of potassium in soil solution
in Subtropical Seasonal Forest
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Source: Schumacher et al. (2008)
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Length of fine roots (< 2,0 mm)
in a Subtropical Seasonal Forest
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Source: Lopes et al. (2008)
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tions

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

in New Zealand before and after thinning (Whitehead
& Kelliher, 1991 ).

Component of BH Before o After
Precipitation (P) 1623 mm/‘((l'Og%) 1623 mm (100%)
Transpiration (Et) 636 ﬁwm (39%) 410 mm (25%)
Interception (Ei) 268 mm (17%) 195 mm (12%)
Direct Evap. of Soil (E®) | 93 mm (6%) 191 mm (12%)

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

Variable Before thinning After thinning
Num. of trees ha!
Height (m)

LAI (m2 m?2)
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Ions (mg L1) in the water of rainfall
and in the solution of the soil.

T 30 cm ok 30 cm
& 60¢em K 0,73 60 cm K 0,51
N Ca 8,64 :
X Vs Ca 551 Ca 2,04
Ca 8,56 I8 14 59 catas il oo 2l
Mg 0,53 L™ N2 8 51 Mg 026 [l O 179
cl 854 : Mg 0,26 Na 2,13
Na 6,55 ﬁ'a 2’32

Source: Schumacher et al. (2009) @
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Nitrogénio
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Source: Schumacher et al. (2009)
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Fosforo
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1,54 fluxo estoque
kgha'ano' kg ha'

—p Aciculas
10,20

— Galhos
6,59

Escorrimento pelo tronco
y Y N

Precipitagao interna Casca
A 2 6,62

Madeira
15,96

Litter

Serapilheira

Source: Schumacher et al. (2009)
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Potassio
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Source: Schumacher et al. (2009)
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Calcio

Precipitacao
9,11
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16,67

Galhos
56,51
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W] 16,85
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Source: Schumacher et al. (2009)
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Magnésio

Precipitagcao * *

2,03 fluxo estoque
kgha'ano' kgha'
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Source: Schumacher et al. (2009)
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Harvesting of trees

Source: © Schumacher (2008) @
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Removal of nutrients through the harvest

of a 27 year-old Pinus taeda stand
——

_ Total Removal Average annual
Intensity of (kg ha'l) removal (kg ha1)

et | v [ p LK NP K

Total biomass 527,2~. 46,6 186,8 19,5 1,72 6,29

Stemwood\\* 2708 188 79,5 78 0,69 294

Source: Schumacher et al. (2007)
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Removal of harvest residues.
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Source: © Falkenberg (2008)
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Soil Characteristics in Area
of Pinus taeda and Campo.

Source: Lopes (2009)
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Alteration of soil characteristics by cultivation
of Pinus taeda after 15 years.

pH K
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Source: Lopes (2009)
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Litter of Pinus taeda

Source: © Schumacher (2008) @



Length of fine roots (km ha™*)
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Residues management
of the forest harvest

Source: © Schumacher (2005)
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Eucalyptus stands
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Ions (mg L1) in the water of
P, Pi and Et in a 5 years-old E. dunnii stand

N-NH," 0,08
' N-NO, 0,05
N-NO, 0,29
P-PO,” 0,11
K' 4,67
Ca” 1,87
Mg~ 0,92
pH 5,1

s
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Escorrimento Precipitacao Precipitacao
pelo tronco e Interna Pluviomeétrica

Source: Schumacher et al. (2012)




Forest Ecology

Inputs (kg ha! year!) of nutrients in

E. dunnii through P, Pi and Et.

Escorrimento i Precipitacao Precipitacao
pelo tronco 5 Interna Pluviométrica

Source: Schumacher et al. (2012)
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Biomasse in Eucalyptus saligna mit verschiedenen
Altersstufen, in Guaiba, RS, Brasilien

Blitter  Aste

6,4 6,4
7,1 8,8
6,8 11

@ﬁ

8,9
9,6

Quelle: Witschoreck (2014)
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Biomasse von Eucalyptus saligna-Schlagabraumes,
in Guaiba, RS, Brasilien

5,7 (23,3)

16,0)

4.1 (13,2)

Quelle: Witschoreck (2014)

(34 4)

@% 7,6 (29,6)

8,9 (31,0)
9,6 (30,9)

inde

10,3 (42,3)
13,2 (51,5)
15,2 (52,9)

17,3 (55,8)

Gesamt



Feinwurzelbiomasse (< 2,0 mm) in E. urograndis
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Quelle: Frantz et al. (2015)
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Streufall in ein 5-Jahrige
E. dunnii bestand
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Quelle: Schumacher et al. (2012)
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Residue of eucalyptus harvest
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Source: © Schumacher (2018)




Mass remaining in litterbags
in E. urophylla x E. globulus.
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Fonte: Viera (2012)
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