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Li*erfall:	
  species	
  specific	
  responses	
  	
  	
  

October	
  2013-­‐	
  April	
  2014;	
  n=4	
  per	
  treatment;	
  5	
  liGer	
  traps	
  per	
  plot	
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Soil	
  CO2	
  efflux	
  

n=4	
  per	
  treatment;	
  4	
  collars	
  per	
  plot	
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Soil	
  organic	
  carbon	
  stocks	
  

2011;	
  n=4	
  plots	
  per	
  treatment;	
  	
  4	
  profiles	
  per	
  plot	
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Soil	
  organic	
  carbon	
  stocks	
  

C-­‐	
  losses	
  in	
  organic	
  layer,	
  C	
  gains	
  in	
  mineral	
  soil	
  under	
  irriga@on	
  	
  
	
  
	
  
1.	
  Increased	
  C-­‐input	
  in	
  rhizosphere	
  +	
  increased	
  li*er	
  decomposi@on	
  
	
  
2.	
  Higher	
  incorpora@on	
  of	
  li*er	
  in	
  mineral	
  soil	
  by	
  macrofauna	
  	
  	
  	
  

	
  (earthworms)	
  	
  



Li*er	
  decomposi@on:	
  effects	
  of	
  irriga@on,	
  tree	
  species	
  and	
  soil	
  fauna	
  

Pinus,	
  Quercus,	
  Viburnun	
  
from	
  Control	
  plot	
   from	
  Irrigated	
  plot	
  

Species	
  
	
  

Origin	
  
	
  
	
  

	
  
Macro	
  vs.	
  Microfauna	
  
	
  
Irriga@on	
  	
  

Master	
  thesis	
  
	
  
Michael	
  Vogel	
  

on	
  Control	
  plot	
   on	
  Irrigated	
  plot	
   on	
  Control	
  plot	
   on	
  Irrigated	
  plot	
  

Irriga@on	
  	
  

Total	
  n	
  =	
  580	
  

Coarse	
  mesh	
   Fine	
  mesh	
  
	
  
Macro	
  vs.	
  Microfauna	
  
	
  

Fine	
  mesh	
  Coarse	
  mesh	
  



Li*er	
  Bag	
  Mass	
  loss:	
  microfauna	
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Li*er	
  Bag	
  Mass	
  loss:	
  micro	
  vs.	
  macrofauna	
  

AMer	
  140	
  days	
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Li*er	
  Bag	
  Mass	
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  micro	
  vs.	
  macrofauna	
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Li*er	
  Bag	
  Mass	
  loss:	
  micro	
  vs.	
  macrofauna	
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Summary	
  	
  

1.  Increases	
  organic	
  maGer	
  fluxes	
  (liGer,	
  fine	
  roots,	
  soil	
  CO2	
  effluxes)	
  

2.  Increases	
  C-­‐pools	
  (C	
  gains	
  >	
  C	
  losses)	
  	
  

3.  Accelerates	
  decomposiWon,	
  parWcularly	
  via	
  macrofauna	
  

	
  	
  	
  

Irriga@on	
  in	
  a	
  water-­‐limited	
  pine	
  forest:	
  



Next	
  plans	
  	
  

1.  Response	
  of	
  soil	
  fauna	
  
2.  Linking	
  experimental	
  irrigaWon	
  to	
  ‘natural’	
  precipitaWon	
  gradient	
  	
  (PhD	
  thesis,	
  

Sia	
  Gosheva)	
  
3.  SeparaWng	
  auto-­‐	
  and	
  heterotrophic	
  soil	
  respiraWon	
  

	
  	
  	
  

4.	
  Using	
  3H	
  from	
  irrigaWon	
  water	
  to	
  quanWfy	
  SOM	
  turnover	
  
	
  
5.	
  ElucidaWng	
  SOM	
  cycling	
  	
  using	
  14C	
  	
  	
  



Soil	
  CO2	
  efflux	
  

0 2 4 6 8 10 12 14 16 18 20
0

50

100

150

200

250

300

350

400

450
So

il 
C

O
2 e

ffl
ux

 (m
g 

C
O

2-C
 m

-2
h-1

)

Soil temperature at 5 cm (°C)

 Control
 Irrigated



Soil	
  CO2	
  efflux	
  

0 2 4 6 8 10 12 14 16 18 20
0

50

100

150

200

250

300

350

400

450
So

il 
C

O
2 e

ffl
ux

 (m
g 

C
O

2-C
 m

-2
h-1

)

Soil temperature at 5 cm (°C)

 Control
 Irrigated



0

10

20

30

 Control
 Irrigated

 

N
um

be
r o

f w
or

m
s/

m
2

Earthworms       Nematodes

Soil	
  macro	
  fauna	
  	
  

n=4	
  per	
  treatment;	
  2	
  samples	
  per	
  plot	
  	
  



Natural	
  13C	
  abundance	
  

! 	
  IrrigaWon	
  decreases	
  δ13C	
  values	
  in	
  plants	
  and	
  soils	
  
! 	
  Implies:	
  SubstanWal	
  input	
  of	
  „new“	
  C	
  into	
  soil	
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