\o.go uct|V|ty and carbon allocation in monospecific
Auan ”'s pI ntatlons of Eucalyptusy s

G,
> __,:\
- - » F\“l‘é
3 ] i B L W ) | i
pt - b, AN A i
& P 4 vaf, 'T “_‘fl. ¥ A
y 4 Ny " A - )
| - .y NZ \ :
3 p h ) 3 | .
> { ot o (ilem
7 ) W Sh .Y e —
= / ‘ \ M p P A f‘. 4'( _, - = Y
y / Yy Lap Z =
s -\/ B C "f.‘.; — S 3
| e A T
! 4 — g et L > " -~ & -
= ® . ‘\ N A J\& A ca
\ ] \E\"\f I — SN\
- ) ‘ l £ i 1 / ._\\;\.
/ y y [ .- »
F = = [ = \ ‘ = "—
v 4 \. —ly
2 \ ! ' ' oy
> : . A

Yann Nouvellon "5 Jean-Paul Laclau |, '

Daniel Epron , Guerric Le Maire , A=CTRA|:”)ﬂ Mbontpellier, France
Leonardo de Moraes Goncalves , University of Sao Paulo, Brazil
Jean-Pierre Bouillet- gkli \ ‘Uplversuy of Nancy, France




Overall Context

In 2000~rf£orest plantatlons represbhted 5% of total forest
area, but provided 33% of collecﬁtéd wgod AL
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Main reasons for
their success:

»High yields despite
highly weathered
tropical soils (30 to 70
m3 hat yrtin Brazil
(SP))

» Ability to grow as
coppice




High productivity

High wood exportations at the end of

» Plurispecific plantations with
nitrogen fixing trees?
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Main goals and hypotheses

Goals

=> compare the wood production, and C allocations of monospecific stands of
Acacia and Eucalypt, and plurispecific stands Acacia/Eucalypt

Hypotheses

= a large part of the differences in wood
production between monospecific stands is
explained by differences in C allocation

— The C allocation patterns of each
species is modified in mixed- species
plantations compared to mono-specific
plantations due to inter-specific interactions
and shifts in soil N status
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Litton et al., 2007




Methodology

Monitoring of litterfall .
. . D Zumm—— « » R fol
+ A foliage biomass - ety
Inventories (Tree height, «—— - .| Resp_wood
diameter) + allometry _ B

AC, +AC, +AC,

X

Changes in C stocks
Litter fall in the soil, forest
floor, roots

TBCA=F, L+

Resp_roots
+ mycorrhizas

Cumulated soil CO2 effluxes

Giardina et al., 2004; Ryan et al. 2004, 2010
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Results: Tree Growth

25
Eucalyptus (stand 100%E) ‘
Acacia (stand 100%A)
Eucalyptus (Mixed stand)
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(=]
o
'_\
ol
(o3}

Total aboveground
biomass at the end 66.0 tC/ha in 100%A

of the 6 yr-rotation =)
62.0 tC/ha in 50%ES50%A
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Results: Soil CO, effluxes
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Results: Soil CO, effluxes

Eucalyptus 100% .
—— Acacia 100% 2938 gCm

) -2
T Eucalyptus-Acacia 50%/50% Sy 203gm
2499 gC m2
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Cumulated Soil C efflux (gC m'2)
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Over 27 months (gC m-?) Y
Fs Litterfall A root A Lit TBCA

Acacia 100% 2499 736 246 -94 1915
Eucalyptus 100% 2773 1163 569 330 2509

Mixed stand E50%A50% 2938 1062 510 265 2651




Annual Carbon budget (gC m2 yr1)

ANPP
Growth Litter fall
Fs | Growth |\ fLp | Branch& | ILF| ANPP | TBCA | LitANPP | TBCA/ANPP
(A wood) Bark LF
Acacia 1111 1592 303 24 327 | 1919 | 851
Eucalyptus | 1232 | 1268 284 233 517 | 1785 | 1115
Mixed stand
EsovasQy, | 1306 | 1045 297 175 472 | 1516 | 1178
Acacia in Mixed 191 52 6 58 | 249 0.23
stand
Eucalytus in 853 245 169 414 | 1267 0.33
mixed stand

s




LAI (m2/m2)

Absorbed PAR (MJ/m2/yr)

Stemwood production (gDM/m2/yr)

Estem (GDM/MJ ppag)
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Perspectives

Resp_foliage

v

—— Resp_wood

Resp_roots +
mycorrhizas
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