Full-rotation carbon, water and energy
fluxes in a tropical eucalypt plantation
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Introduction

Eucalyptus plantations in Brazil

+/23.5 millions ha in 2006
5.7 millions hain 2016
. Mostly foricellulose, and charcoal (steel mdustry)
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Main reasons for their success:

»High yields despite highly )
weathered tropical soils (~40 -50 m3"
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Objectives:
- Long-term monitoring of carbon, water and energy budgets B .

over Eucalyptus grandis plantations in Brazil;

Improve our understanding of eucalypt plantation functioning,
qguantify resource use and efficiencies, develop and validate
models ...
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Itatinga

State of Sao Paulo
Elevation: 850 m
Rainfall: 1360 mm
(long-term average)
Air temperature~20°C
_ * Deep sandy soils
St A *  Eucalyptus grandis

l.,2014. Mapping short-rotation
t regional scale using MODIS time

© 2014 Google



Jan 2008 Sept 2009 Nov 2009 Rotation length = 7 yrs Dec 2016
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Rotation 1 (Eucalytus grandis)

In this presentation: 9 yrs of eddy-covariance measurments:

5 ;- ~2yrs before clea q;&ang{? rs after R e T

Clearcut

Obijectives:
- Effects of clear cut;
- Changes over the rotation (stand age)
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Semi-hourly measurents
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Root profiles, frequent
inventories, destructive
biomasses, litterfall, soil
respiration, etc.
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SO|IJwater content measurments till 10 m deep in several trenches /
P fj/

PIcture taken during sensor
installation. The trench was refilled \
after sensor installation ) i
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Depth of water uptake for the first 5 years of the second rotation: measurements and
simulations (MAESPA model; Christina et al., Functional Ecology, 2017)
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* Annually (RMSE = 1.04 mm, MPE = 5.5 %)
* Dry season, (RMSE = 0.99 mm, MPE = 1.3 %)

2 4 6 8 10
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Ground water uptake are
low, but are important to
help trees to survive
during severe drought

Importance of deep soil
water to meet water
requirments of the trees,
sustain their fast growth
and help them to cope
with seasonal drought
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Tree Height (m)

NEP (tC/ha/month)
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CONCLUSIONS

O High AET at this site (1380 mm yr1), similar to the AET reported for tropical humid
forests (e.g. 1370 mm yr! for Amazonia-wide evapotranspiration; Fisher et al., 2009;
or 1460 mm yr! for rubber tree plantations growing on deep soils in Cambodia;
Gambielluca et al., 2016), but higher than nearby native vegetation (ex: cerrado ),
crops (sugar-cane, ...), and grasslands

O This high AET (and wood production) is not surprising since Eucalyptus grandis is
considered as a « long-lived emergent rainforest pionner tree species » (Tng et al.,
2012; 2013), and the plantations are fertilised (strong positive effect of fertilisation on
AET => see Christina et al., FEM 2018)

O The high AET (and productivity) at this site was allowed by the deep water storage
(deep soils) and the capacity of tree to use this water from deep soil layers.

O The productivity at this site could not be increased through increased water use, since
any further increase in AET is limited by both rainfall and energy availability => the

only way to increase productivity is through increased WUE

O Other works on factors driving the NEP are ongoing






