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Abstract

Global change affects terrestrial litter inputs with cascading effects on soil respiration (SR). Cellulase and ligninase are domi-
nant carbon-degrading enzymes, targeting the decomposition of readily decomposable and structurally complex carbon pools,
respectively. Nevertheless, how litter alterations influence cellulase and ligninase activities and the implications for SR remain
unclear. We conducted a meta-analysis to show that litter addition increased cellulase activity by 25.2%, whereas litter re-
moval decreased it by 25.9%. Neither litter addition nor removal influenced ligninase activity. The changes in cellulase activity
correlated positively with changes in SR, but not for ligninase activity. The effects of litter addition and removal on cellulase
activity decreased with treatment duration. These results indicate that litter alterations affect SR primarily by controlling the
microbial decomposition of readily decomposable rather than structurally complex carbon pools. Altogether, we suggest that

the total and long-term effects of litter alterations on SR might be smaller than previously thought.

Hosted file

MS- ecology letters.docx available at https://authorea.com/users/516351/articles/591262-
divergent-responses-of-carbon-degrading-enzyme-activities-to-litter-alterations-
implications-for-soil-respiration


https://authorea.com/users/516351/articles/591262-divergent-responses-of-carbon-degrading-enzyme-activities-to-litter-alterations-implications-for-soil-respiration
https://authorea.com/users/516351/articles/591262-divergent-responses-of-carbon-degrading-enzyme-activities-to-litter-alterations-implications-for-soil-respiration
https://authorea.com/users/516351/articles/591262-divergent-responses-of-carbon-degrading-enzyme-activities-to-litter-alterations-implications-for-soil-respiration

I
|
Cellulase - | 188
|
BG A : 182
CBH - | —@—147
i
Ligninase - —0— 49
|
PER I—lb—i 18
PO - H#m 24
PPO - |1|04 20
I
80 -40 O 40 80 120
Litter addition effect (%)
@ Litter addition
© Litter removal
a) 1.5
(@) R?=0.257, p<0.001
1.0 1R?=0.340, p<0,
x
» 0.5
4
e 0.0 1
-0_5.
-1.0 . " -
-1.0 -05 00 0.5 1.0

-1.2

(@

InRR-cellulase

1R?=0.475, p<0.001
R?=0.102, p<0.05

InRR-cellulase

Q@
o © ©
-10 -05 00 0.5 1.0
InRR-cellulase
R?=0.485, p<0.001
o
-10 -05 0.0 05 1.0

(b)

I
|
Cellulase - @ | 251
[
BG - 1@ I 217
CBH - —@— I 105
Ligninase - I—O-|[—| 132
|
PER - I—Oll—i 102
PO - >—q—| 88
PPO - HJuH 24
—
60 -40 20 O 20 40
Litter removal effect (%)
(b) 1.2
L 18
%’ 0.6 -
3:‘ °© ¢ %
£ 0.0 1 @
o
o ® 8§
06 : . .
-12 -06 00 06 1.2
InRR-ligninase
(d) 1.0
o 05
®)
2 001 oo e
z O 5 ‘ )
©
£ .05 - & [5)
-1.0 T - -
-10 -05 00 05 1.0
InRR-ligninase
(f) 1.0
o 0.5 1
=
£ .05 1 ©
. °0®
-1.0

-0.6 0.0 0.6
InRR-ligninase



(@)

Duration

MAT -

Litter type
Soil pH +

Soil carbon -
MAP -

Soil nitrogen
Latitude A
Clay

(b)

Duration

Litter type
Soil carbon
MAT -

Soil nitrogen
MAP
Latitude A
Soil pH +
Clay

Cellulase under litter addition

InRR-cellulase

0.00.2040.60.81.0
Sum of Alaike weights

Cellulase under litter removal

S

0.00.20406081.0
Sum of Alaike weights

InRR-cellulase

InRR-cellulase

-2 4

4

-10 0 10

N o N

A

R®=0.063, p<0.01
%‘ﬁo 023, p<0.05

0O 5 10 15 20
Duration (yr)

(e)

R?=0.052, p<0.005
R?=0.026, p<0.05

20 30
MAT (°C)
(9)

R?=0.055, p=0.001

IN

5 6 7 8 9
Soil pH

(d)

Leaf { @ 133
Wood - }l‘l 37

Root 4 I 4 18

Leaf { o 132

Root{1 @ | 67

Leaf { @ } 52
& Root 4

InRR-cellulase

-2 4

-4

-05 00 05 1.0 15
InRR-cellulase

)

R?=0.024, p<0.05

0 100 200
Soil carbon content (g/kg)

@ Litter addition
@ Litter removal

300



Respiration
(+52.0%)

Readily Cellulase (+25.2%)
decomposable C

[+)
S0C Structurally I DOC (+49.9%)

(+10.0%) complex C Ligninase (ns) |
=

MBC (+31.7%)

Respiration
(-10.5%)

— oy

Readily

Cellul -25.9%
decomposable C ellulase ( )
soc I Structurally | DOC (-1.7%)

(-19.8%) complex C I Ligninase (ns)
\ -

MBC (-17.6%)




