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Current Research Topics
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A Genomics and genetics of feedstoc
yield and lignocellulosic quality

A Woody biomass supply in a
changing environment

A LCA and sustainability criteria for
bioenergy and biofuels



Forest ecosystems50% global vegetation C

Estimated total amounts of C in soil & vegetation in different terrestrial
systems (Royal Society 2001). Pg C or GtC

croplands

wetlands

tundra

deserts & semides.
temperate grasslands
tropical savannas

Total non forest

1,331

131 boreal forests 559
240 temperate forests 159
127 tropical forests 428
199
304
330
Total forests 1,146



How can we improve efficiency of
biomass production?

Sun Energy loss
1000 kJ
487 513 Ouftsnde photosynthetically
active spectrum
438 49 Reflected and transmitted
372 66 Photochemical inefficiency
C3 C4

126 246 85 287 Carbohydrate synthesis

65 61 85 O Photorespiration
46 19 6 25 Respiration
)
”¥: AL~
YV 4.6% ~ 6.0%

Biomass 46 kJ Biomass 60 kJ

Current Opinion in Biotechnology

Zhu et al., (2008). Current Opinion in Biotechnology, 19, 153-159



Plant Productivity Monteith 1977

Sugar beet (2.5%)

Biomass
Yield
T hal

Barley(2.5%)
Apple(2.5%)

Solar Radiation GJ m=2



Poplar for bioenergy globally
significant

More than 30 species, wide range of climates and soils

Large genetic diversity, large natural provenances (91%)

Interspecific hybridisation

P. SIGAUD FAQO; Ball, Carle and Del Lungo J. CARLE



ldentifying genes important for high yiel
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Addressing the yield gap in energy popjanore biomass ol
YIELR ODT ha y less land

40

40 ODT hayt[Nonhebel, 2002 ]
35 0DT hay! [ScarascidMugnozza et al., 1997]

Potential Yield A

35

30

25 The yield
20 ODT héay?[Corria et al., 1995] ?hargﬁgrﬁ)zt

20 18 ODT hay* [Rae et al., 2007] biology can make
18 ODT hé& y![Labreque et al., 2005] SR Enge

15 advances

Actual commercial UK Yieldv

2-3 ODT ha y![Bungart et al., 1995]

10







Leaf size and shape vary witl
latitude of origin




.Leaf development candidatesnodels
e

PHANTASTICA, PHABULOSA, PHAVOLUTA, PINHEAD,

SAM  CLAVATAl1 CLAVATA2, CLAVATA3 WUSCHEL,
@ YABBY, FIL, KANADI1, 2

Emerging primordia BOP1, AS1, AS2, ASL1,
ANTEGUMENTA, ANGUSTIFOLIA, ROTUNDIFOLIA,
GROWTH REGULATING FACTOR, CELL CYCLE
CONTROL, ERECTA, ETHYLENE

Maturing lamina

EXPANSIN, XTHS, CYCLINS, CDKs,
ENDOGLUCANASES, KORRIGAN, OXIDATIVE STATUS,
WRKYSs

SAGs, LDOX, DFR, WRKYs, MYBs, SAG21

N\
\ Senescing
A 1

Abscission




4 QTL for ECN, ECA,

Sl and SD (Rae et al., 2006;
Rodriguez-Acosta et al, 2008)

Number of cells per leaf

Latitude

LG

chromosome

E2Fc
7

cDNA array

. up in large
- down in large



