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N-induced changes in root litter decay: links to
soll characteristics and plant community
composition
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Motivation

Root litter is the dominant soil carbon and nutrient input in grassland.
C inputs from roots can be up to three times higher compared with above-
ground inputs (Aerts et al. 1992) (Robinson, 2007)

Effects of N deposition on litter decomposition depend on
a) background N deposition
b) N load added
c) litter quality (cellulose/lignin content)
(Knorr et al. 2005)

Impact of N addition:
a) altered litter quality
b) altered soil conditions
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U Alp Flix Experiment 2004 -2010

&4 36 Monoliths
¢ cut from a sub-alpine
¢ pasture in 2003

Dominant species
' Festuca rubra
Carex sempervirens
' Nardus stricta

Exposed to 7 years of treatments :

NO =+0Kkg N ha?tyr?
N50 = +50 kg N hal yrt

applied bi-weekly as a solution of NH,NO,
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@ Question s

Is there an N-effect on root litter decomposition ?
== through altered soil conditions ? (monolith effect)

== through altered litter quality ? (litter type effect)
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¢ Methods

0.1 mm mesh size

5cm
root litter

A roots dried and cut in 0.5 cm pieces
A litter bags burried vertically into the top 5 cm of the soil
A May 2010 - September 2010
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U Methods : reciprocal transplantation

NO litter

n=18

N50 litter
n=18

N5O0 litter
n=18

NO litter
n=18

o

n=18 n=18
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¢ N effect on root litter mass loss

mass loss (%)
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NO N50
NO monoliths

NO N50
N50 monoliths

B NO litter
B N5O0 litter

Significant factor in Ime:
Monolith N

Why is litter mass loss 815% higher
in N5, compared to N, monoliths?

Why is N litter in N5, monoliths
more decomposed than Ng, litter?
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Effect of soill conditions

NO monoliths
NO litter N50 litter

Forbs 0.32 0.28
Legumes 0.17 -0.04
Sedges -0.01 0.00 [
Grasses 0.20 -0.26
Total biomass 0.33 -0.07
Soil pH B 0. I
Soil P 0.42 0.05
Soil K 0.30 0.02
Soil Mg B 005 _
Soil Ca B o0 e
Soil C org 0.32 0.32
DNA mass 0.11 0.30
Soil CN 0.03 0.13
SWC -0.02 -0.17

Sedge biomass is relevant

pH is relevant
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¢ Effect of soll conditions

Soil pH
25" NO monoliths _ _ _ _
20| Negative correlation of N litter with
: wagd’ (Z002° soil pH. Unexplained.
15 /'\1ﬁt<.
PS [ ]
°® oo. °

=107 . r* = 0.44
S
)]
2]
Q 0 ] ] ] ]
0 25+ - . .
2 Positive correlation with
= 201 soil pH.

5L =) Due to increased nutrient availability

at higher pH
10 -
But does not explain
St [ NO_litter h h d t
o N50_litter Igher aecay rates
0 L L L Il - .
35 4.0 4.5 5.0 5.5 6o N N5, monoliths.
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U Monolith effects (live plants)

Sedge biomass

25 I NO monoliths
r‘ = 0.0002
200 & o
0% o
15 ® S
([ ]

— 10*.0‘. 2._.001
a\o/ r==u.
w
(7p]
2 O Il Il Il Il
@ 25 I N50 monoliths . Consistent positive correlation with
= 0l 2 042 . . sedges, irrespecitive of litter type. Monolith effect.

T : : : :

g .. Explains higher decay rates in Ng, monoliths.
10 - r* = 0.46 _
Mechanism unclear.
St ®  NO _litter
[ N50_litter ] ) )
0 : : : : But: Does not explain difference in decay rates
0 20 40 60 80 100

between N, and N, litter.
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Sedge biomass (g m)
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O N effect on root litter gquality

Through changes in species composition and altered litter chemistry

1.6 |-Phosphorus NS effects :
15| %C

%N

C:N ratio

Potassium ADL

concentration (mg g-1 DM)
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Root litter quality effects

NO N50
monoliths  monoliths

Ccont 0.35 0.22
Ncont 0.34 -0.14
C:N -0.20 0.22
NDF 0.00 -0.07
ADF -0.48 0.03
Ao I o014
ADL:N -0.52 0.03
P 028 [N
K 045 [N
Ca -0.24 0.43
Mg -0.04 0.06

Lignin content is important only in N, monoliths. Why?

Trace elements become relevant in N5, monoliths
mmm) potential P/K limitation of the microbial community
after 7 years of N amendment?
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U Effects of root litter quality

Large error bars suggest

Phosphorus Potassium strong influence of
NO monoliths NO monoliths enVIronm_entaI conditions
20 + 20 (Sedge biomass & pH)
15 | ¢ 15 |
é i é
10 10+ Increased decomposition
< rates when P- and K-rich
w > N, litter is introduced into
0 ]
o | , , , , , 0 , - Ngy, monoliths (P and K
” 50
n N50 monoliths N50 monoliths “mltEd)
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10 | 10 |
a 5t 5L @ NO litter
9 @ N5O0 litter
o
25 O 1 1 1 1 1 O 1 1 1
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P concentration (mg g* DM) K concentration (mg g* DM)




¢ N effect on root litter mass loss

20
18 B NO litter
. B N5O0 litter
>
~ 16 | o .
) Why is litter mass loss g15% higher
O ) :
P in N5y compared to Ny monoliths?
0w 14 r
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Why is N, litter in N5, monoliths
10 more decomposed than N, litter?

NO N50 NO N50
NO monoliths N50 monoliths
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N-effects on leaf litter decomposition are completely di f f er e Rt é
é watch the next episode !
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¢ Thanks!

Robin Giger
Anne-Lena Wahl

FOEN
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