htegmaton ofm rmwbal
comm unies nto hrge-scak
ecosystem m odek

Steven D .A Ilson
UC kwvne
Ecobgy & Evolitbnary Bbbgy |Earth System ScEnce
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T colbboraton w ih:
JennierB.H .M artnhy, M alk Bradford, M attW alensten
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D werse m rbalcom m unies
drwve bobgeochem ralpmwcesses

e Genetrr and m ef

abolr dwersiy:

— 10° bacterafingipergram soil

— 107 bactera perm lseaw ater

e Chalkenge: nt

e m rwbes 1

egma!




pk:Soilwam ng

Extemal

Carbon use
efficiency




Expbhnng ephem eralCO , response ©
wam ng (eg.Mellb etal. 2002)

e Substrate depkton:CO, respiaton retums

D contrtol kvelk because SOC pook are
depkted

e Them aladaptaton (oracclm aton):
m rrobBalphysbbgralparam eters change
n a way thatreduces CO, respiaton
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e Focus on C arbon Use E ficency
= C assin £ uptake
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W am ng w ih constantCUE
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Varmblk CUE

elm nates C

bsses|!

CO,
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Acclm atobn ofCUE rstores
bsses, . .

CO,

Microbial
Biomass/

Enzymes
mg/g

0.0014 @ Control

0.0013 @ Vanm+ConstCUE

Warm+Vary CUE
0.0012 Warm+Acclimate CUE
0.0011
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110

SOC 100
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90

80 | i
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W hen m ghtwe need to m odel
m unies explril?

m rwbialcom

Taxon-speciftc con!

rbuton t© prcess @Al

changes w ih dsturbance
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How do we aggregate taxa n
m rrbalcom m unies?

e Totalbm ass or How | ORGANISE MY DESK
. N . THE AREAS ARE ALLOTTED THuUS:
I plcitbom ass N
(e g A k—\faheS) RECEIPTS CORRESPOMDENCE —

INVOICES CORDERS CROTECT S
e Based on phybgeny n\k | [ commats
BROCHURES T N o “= A MUG

, .

e Based on nctonal s isdietatss sl vestraonrs

FALNG

FeRTHCOMING
PROJECTS

LY - LY
-|m-_[s PERIODICALS ] ; 'l"ﬂ:“::':' CeHEDULES
gaors To -1 '
WHICH | AM ) PLANS
REFERRING . SKETCHES

TELEPHONES IDEAS ROVGH
booDLES CoPIES
obb5
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CarteonChurch.cam




A Esson fiom dynam r vegetaton
m odelk

e DGVM s ncormporate phntfinctonaltypes

e Aggregaton based on kaftrai
om , and phenobgy

ous bmadkaft
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Clade 1

om T aggre

Process Response

Physiological Trait to Disturbance
(e.g. N-fixation,
CO, respiration)

Processes ma

Many versus fe
microbial grouy

contribute.

NNNNININWVZV V2V VWV V21>
V1V ININNEIZIZ 1717 ININININ @




Process Response

Physiological Trait
(e.g. N-fixation,

CO; respiration)

to Disturbance

C
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B
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Clade 1

Clade 2

(e g.M oorthead and S nsab

it

Physiological Tral
(e.g. N-fixation,

CO; respiration)
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Nature Precedings : doi:10.1038/npre.2009.3633.1 : Posted 17 Aug 2009

M odek ofm rmwbalpmcesses
across scals

e Sngk-cellenzyme ragng and uptake:Vetteretal 1998

e Popubton/sinpk communiy at~100 m £1on scak:
ATson 2005

e Ecosystem t gbbalscak:CENTURY




Model  Aggregation
I

@
Q
jm
©
=
©
>
.
0
@
Q
O
pud
o

0 ] ] ] ] ] ] ] ] ] ] ] ]
10°10° 10° 10° 102 10™ 10° 10" 10° 10° 10* 10° 10°
Scale (m)



http://en.wikipedia.org/wiki/File:EscherichiaColi_NIAID.jpg

R esearch needs

Explcim odelng ofm rmwbalcom m unies

D ata on m rmwbalphysbbgralparam ef
and dstrbuton across taxa

— Isohton and m anpuhton

— Functonalgene dstrbutons

M easurem ents ofprocesses across scaks

o))
o
S
«
)
5
<
N~
—
e
[}
kD
7
o
o
'
™
™
©
™
o)
o)
S
3
o
e
S
c
~
@
52)
o
!
o
!
3
S
%)
o)
A=
S
o}
o
@
S
o
o
S
S
=
<
2

Q uestons?




