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Cost Reduction and Efficiency Improvement
of Short Rotation Coppice
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European directive : 20% of produced|§
8 energy have to be renewable '

= 7.9% in France in 2009
= 45% from wood (forest and SRC)

= Need of 8 to 10 millions hectares

to reach the objectives...

= ... avoiding concurrence
with food agriculture
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= Use of suboptimal lands

= Optimization of wood production
while reducing inputs

= Use of plant material using
efficiently water and nitrogen
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Most frequently used tree
species in Europe:

- Poplar
Willow
Eucalyptus
Black locust (Robinia)

= 1500 to 12 000 trees / ha
=> 2 to 8 year rotations
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Cost Reduction and Effic ~
of Short Rotatic | ~opice
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Institut National de la Recherche
Agronomique

[Poplar clonal test (60 clones) +
Willow clonal test (20 clones)
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8 willow clones

Robinia clonal test (30 clones)
+ 8 willow + 1 poplar clone
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Poplar clonal test (60 clones)

+ 6 willow clones
¥ : )

T°C: 17.4°C
Rainfall : 382 mm
OM:62.1g kg
N:3.2gkgt

T°C:17.0°C
Rainfall : 257 mm
OM:99¢g kg™t
N:0.6gkgt

T°C: 16.7°C
Rainfall : 148 mm
OM:39.5g kg
N:1.7gkgt?
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Carbon isotope discrimi'nation‘,(A, %o)

21

20 1

19 ~

18 A

16 A

‘Dorskamp’

Robinia
2 provenances

The 3 species at the same site

Close A / WUE values for leaves
and wood

Close A / WUE values for poplar
and willow...

.. but inferior for black locust

=» Black locust more efficient to
use water than poplar / willow?

= Or due to extreme conditions
at this site in 2010?

More precisely
for each
species...
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Tree biomass (gpw)

For willow as well, it seems that
there is no relationship between
productivity and A / WUE
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when studled site by site...

Around 30% variation in A among
willow clones

Clone ranking stable among sites

= Quite wide variation enabling
selection

Relation A / biomass stronger
when conditions are favorable

= A driven by assimilation at the
"good” sites

= A driven by stomatal
conductance at the "bad” site
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er‘IS 22,2011




?

T a

\Wiherd2hy.

."European black locust clones ( DN CER. Yer v RSy
- Ny o N * : = o, £ 1 j\.‘ 'S , v
AN O St KRS
22 j- ')')’r"' a SO U NC RS 1 o SRR &3 ,5‘;' - = g '
3 P
= =) A
O .. © 21
: $<] By = More than 3%o
— 21 = = ~50% variation
5 + 20
& .
® N o
F 8N S #
S
575 +
© c
3 v _g 18 A
2 . S
o
@ 19 r "?'3 17 A
ST +J
2
©
S
8. For black locust:
7 - <0 - Large clonal variation available in French and }

- But difficulties to propagate it clonally

£

» &g® - Contradiction between seedling A (17.2%-) and cutting A (19.5%o)

B¥ & Need to describe in more details this promising species
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- Large A / WUE variation
for the three species...

. but highly dependant on growth
conditions

Clonal rankings usually stable
whatever conditions

Relation with productivity

Poplar / Robinia: no link between A
and production has been shown

Willow: negative link A / production
(positive WUE / prod.)

= In any case, possibility to select
for both traits together
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Carbon isotope discrimination during photosynthesis and W;:
simple model

AlBC ~ 513Cair _ 513Cp W — Ca b o AlBC Farquhar et a/. 1984

" 16| b-a

Source: atmospheric CO,
813Cair Ca

Stomatal conductance, g,

C, : atmospheric CO, concentration
C, - intercellular CO, concentration
C. : chloroplastic CO, concentration
Discrimination factors:

a : 4.4%o

b : 27%o

53C,, : carbon isotope composition of
atmospheric CO, (=-8%o)

813C,, : carbon isotope composition of
photosynthates

Chloroplast:
Rubisco

Product: photosynthates 6'°C,,




