Figure A1. The distribution of litter manipulation experiments included in this meta-analysis. 
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Table A1. Effects of litter removal and litter addition on each parameter in different mineral soil depth. The notation is the same as table A1.
	
	litter exclusion
	
	litter addition

	parameters
	soil depth (cm)
	effect size 
	95% CI
	n 
	
	soil depth (cm)
	effect size 
	95% CI
	n 

	soil temperature
	0~5
	1.00a 
	0.99 - 1.02
	13
	
	0~5
	1.00a 
	0.98 - 1.01 
	5

	
	0~10
	1.07a 
	1.01 - 1.15 
	7
	
	0~10
	0.95a 
	0.90 - 0.99 
	6

	soil moisture
	0~5
	0.88a 
	0.78 - 0.97
	13
	
	0~5
	1.01a 
	0.94 - 1.10 
	7

	
	0~10
	0.91a 
	0.83 - 0.97 
	20
	
	0~10
	1.01a 
	0.95 - 1.08 
	18

	
	0~20
	- 
	-
	-
	
	0~20
	1.14a 
	1.06 - 1.23 
	8

	soil pH
	0~5
	1.01a 
	0.97 - 1.03
	7
	
	0~5
	1.08 
	1.01 - 1.13 
	4

	
	0~10
	1.00a 
	0.97 - 1.03 
	4
	
	0~10
	-
	-
	-

	MBC
	0~10
	0.77a 
	0.59 - 0.93
	11
	
	0~10
	1.15a 
	1.09 - 1.21 
	14

	
	0~20
	- 
	- 
	-
	
	0~20
	1.65b 
	1.49 - 1.83  
	6

	
	0-25
	0.33b 
	0.30 - 0.36 
	4
	
	0-25
	-
	-
	-

	MBN
	0~10
	0.82 
	0.74 - 0.91 
	4
	
	0~10
	- 
	- 
	-

	
	0~20
	-
	-
	-
	
	0~20
	1.82 
	1.56 - 2.11  
	6

	DOC
	0~10
	0.64 
	0.50 - 0.85 
	5
	
	0~10
	1.18 
	0.89 - 1.42
	4

	total C
	0~5
	0.92a 
	0.83 - 1.04 
	9
	
	0~5
	1.31a 
	1.20 - 1.47
	7

	
	0~10
	0.87a 
	0.75 - 1.02 
	8
	
	0~10
	0.98b 
	0.91 - 1.07 
	9

	C: N ratio
	0~5
	- 
	- 
	-
	
	0~5
	1.07a 
	1.01 - 1.12 
	5

	
	0~10
	0.94 
	0.87 - 1.00 
	5
	
	0~10
	1.02a 
	0.94 - 1.10
	6

	total N
	0~5
	0.83a 
	0.70 - 0.96 
	5
	
	0~5
	1.17a 
	1.05 - 1.33
	8

	
	0~10
	0.82a 
	0.80 - 0.86 
	7
	
	0~10
	0.93b 
	0.83 - 1.04 
	9

	DON
	0~5
	- 
	- 
	-
	
	0~5
	1.14a 
	0.83 - 1.54  
	4

	
	0~10
	- 
	-  
	-
	
	0~10
	0.80a 
	0.46 - 1.14 
	4

	EIN
	0~10
	0.86a 
	0.59 - 1.29 
	6
	
	0~10
	0.80 
	0.68 - 0.96
	6

	
	0~20
	0.46a 
	0.34 - 0.61  
	4
	
	0~20
	- 
	- 
	-

	P
	0~10
	0.68 
	0.54 - 0.85 
	4
	
	0~10
	1.19 
	0.96 - 1.55 
	4


Notes: RR, the mean response ratio; 95% CI, 95% confident intervals; n, no. observations; “-”, no data. Signiﬁcant differences between groups are denoted by lowercase superscript letters.







Table A2. Effects of litter removal and litter addition on each parameter in different duration of the experiments. The notation is the same as table A1.
	
	
	litter exclusion
	
	litter addition

	soil layer
	parameters
	duration (yr)
	effect size 
	95% CI
	n 
	
	duration (yr)
	effect size 
	95% CI
	n 

	litter layer
	soil pH
	5~9
	1.00 
	0.96 - 1.05
	6
	
	5~9
	-
	-
	-

	
	DOC
	1~4
	- 
	-
	-
	
	1~4
	1.51a 
	1.32 - 1.77
	4

	
	
	5~9
	0.72 
	0.57 - 0.85 
	4
	
	5~9
	1.44a 
	1.28 - 1.68
	5

	
	C: N ratio
	5~9
	0.98 
	0.93 - 1.04 
	7
	
	5~9
	-
	-
	-

	mineral soil
	soil temperature
	1~4
	1.03 
	1.00 - 1.06
	17
	
	1~4
	0.97 
	0.92 - 1.00 
	9

	
	soil moisture
	1~4
	0.90a 
	0.84 - 0.95
	25
	
	1~4
	1.09a 
	1.04 - 1.15 
	19

	
	
	5~9
	0.88a 
	0.72 - 1.01 
	9
	
	5~9
	0.98a 
	0.90 - 1.07  
	13

	
	soil pH
	1~4
	1.02 
	1.00 - 1.04
	7
	
	1~4
	0.98 
	0.97 - 1.00 
	4

	
	MBC
	1~4
	0.75a 
	0.61 - 0.90
	7
	
	1~4
	1.33a 
	1.21 - 1.47 
	16

	
	
	5~9
	0.49a 
	0.35 - 0.70
	9
	
	5~9
	1.13a 
	1.03 - 1.26
	4

	
	MBN
	1~4
	- 
	- 
	-
	
	1~4
	1.71 
	1.45 - 2.01 
	7

	
	soil respiration
	1~4
	0.70a 
	0.63 - 0.78
	13
	
	1~4
	1.15a 
	0.98 - 1.40  
	7

	
	
	5~9
	0.61a 
	0.46 - 0.77 
	7
	
	5~9
	1.29a 
	1.16 - 1.42
	4

	
	DOC
	5~9
	0.71 
	0.55 - 0.91
	4
	
	5~9
	- 
	-
	-

	
	total C
	1~4
	0.90a 
	0.79 - 1.04
	7
	
	1~4
	1.08a 
	0.98 - 1.22 
	7

	
	
	5~9
	0.92a 
	0.83 - 1.09
	6
	
	5~9
	1.30a 
	1.10 - 1.54 
	5

	
	
	≥10
	0.88a 
	0.75 - 1.01 
	6
	
	≥10
	- 
	-  
	-

	
	C: N ratio
	1~4
	- 
	- 
	-
	
	1~4
	1.04a 
	0.99 - 1.11
	6

	
	
	5~9
	- 
	-
	-
	
	5~9
	1.05a 
	1.00 - 1.11  
	4

	
	total N
	1~4
	0.84a 
	0.80 - 0.88 
	5
	
	1~4
	1.07a 
	0.98 - 1.17
	7

	
	
	5~9
	0.77a 
	0.65 - 0.87
	4
	
	5~9
	1.04a 
	0.88 - 1.23
	9

	
	DON
	5~9
	- 
	-
	-
	
	5~9
	0.94 
	0.64 - 1.26
	7

	
	EIN
	1~4
	0.65 
	0.47 - 0.96  
	8
	
	1~4
	- 
	- 
	-

	
	
	5~9
	- 
	- 
	-
	
	5~9
	0.77 
	0.45 - 1.31
	5






Regression analysis 
Many studies included in this meta-analysis reported their amounts of litter inputs. Data from both litter removal and litter addition experiments were grouped for each parameter, with negative values representing the amounts of litter removal and positive values representing the amounts of litter addition. The relationship between the response ratio of each biogeochemical parameter (RR) and litter inputs were assessed (Fig. 1; Fig. A2). 
The correlation between RRsoil temperature and litter inputs was not significant (Fig. A2(a)). No significant correlations were found between litter inputs and soil moisture and soil pH whatever in the litter layer or in the mineral soil (Fig. A2(b), (c), (d)).
The correlation between RRMBC in the litter layer and litter inputs was not significant (Fig. A2(p)) while RRMBC in the mineral soil positively correlated with litter inputs (Fig. 1B, R2 = 0.32, P<0.01). There was no correlation between RRMBN in the mineral soil and litter inputs (Fig. A2(q)). 
   RRDOC in the litter layer positively correlated with litter inputs (Fig. A2(e), R2 = 0.63, P<0.01) while the correlation between RRDOC in the mineral soil and litter inputs was not significant (Fig. A2(f)). Both RRTotal C in the litter layer (Fig. A2(g), R2 = 0.87, P=0.02) and mineral soil (Fig. 1C, R2 = 0.41, P<0.01) positively correlated with litter inputs. However, the correlation between RRC:N in the litter layer and litter inputs was not significant (Fig. A2(m)) while RRC:N in the mineral soil positively correlated with litter inputs (Fig. A2(n), R2 = 0.2, P=0.04). 
No significant correlations were found between litter inputs and RRDON whatever in the litter layer or in the mineral soil (Fig. A2(i), Fig. A2(j)). Neither RREIN in the litter layer nor mineral soil correlated with litter inputs (Fig. A2(k), (l)). The correlation between RRTotal N in the litter layer and litter inputs was not significant (Fig. A2(h)) while RRTotal N in the mineral soil positively correlated with litter inputs (Fig. 1D, R2 = 0.38, P<0.01). However, the relationship between RRP in the mineral soil and litter inputs was not significant (Fig. A2(o)).
Table A3. Regression analyses of each parameter and litter inputs.
	
	soil layer
	r2
	p
	regression equation

	Soil respiration
MBC
Total C
Total N
DOC
	
mineral soil
mineral soil
mineral soil
litter layer
	0.65
0.32
0.41
0.38
0.63
	<0.01
<0.01
<0.01
<0.01
<0.01
	RR = 8.01×10-4 LI - 0.04
RR = 4.46×10-4 LI + 0.11
RR = 4.70×10-4 LI - 0.02
RR = 3.80×10-4 LI - 0.07
RR = 1.23×10-3 LI + 0.06

	Total C
	litter layer
	0.87
	<0.05
	RR = 2.53 ×10-4 LI - 0.01

	C:N ratio 
	mineral soil
	0.21
	<0.05
	RR = 1.04 ×10-4 LI - 0.01


Notes: RR: the response ratio; LI: litter inputs (g m-2 yr-1).


Figure A2: Relationships between litter inputs and the response ratios of a) soil temperature in the mineral soil; b) soil moisture in the mineral soil; c) soil pH in the litter layer; d) soil pH in the mineral soil; e) DOC in the litter layer; f) DOC in the mineral soil; g) total C in the litter layer; h) total N in the litter layer; i) DON in the litter layer; j) DON in the mineral soil; k) EIN in the litter layer; l) EIN in the mineral soil; m) C:N ratio in the litter layer; n) C:N ratio in the mineral soil; o) extractable P in the mineral soil; p) MBC in the litter layer; q) MBN in the mineral soil. 
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Figure A3: Relationships between the response ratios of MBC and soil respiration.
[image: C:\Documents and Settings\xushan\桌面\mbc.TIF]

image5.jpeg
RRC: N ratio in the litter layer

RRextractable P in the litter layer

0.8

® ®qle
°

_02 1 1 1 1 !

600 -400  -200 0 200 400

Litter inputs (g m2 yr)

0.6
04 f
0.2 [
00f

02+ -

04|

(0)

_0.6 1 1 1 1 1 1 1
-1000-800 -600 -400 -200 O

Litter inputs (g m™ yr’)

200 400 600 800 100t

RRC: N ratio in the mineral soil

RRMBC in the litter layer

0.2

0.1

0.0

-0.3

-1000 -800

0.6

0.4

0.2

0.0

-0.8

-600

(n)

600 -400 -200 O
Litter inputs (g m2 yr)

200 400 600 800

1 1 1 1 1

-400 -200 0 200

Litter inputs (g m2 yr'")




image6.jpeg
1.0
0.8 L]

0.6 ]

0.4 "
0.2 %

0.0 . .

RRMBN in the litter layer

-0.2

o @
4
-1000 -800 -600 -400 -200 0 200 400 600 800

-0

Litter inputs (g m? yr™")




image7.tiff
RRsoil respiration

1.6
R?=0.66
1.4
1.2 |
1.0
0.8 +

06

04l RRs = 0.58 * RRygc + 0.29
® o

02 1 1 1 1 1 1 1 1 1 1
00 02 04 06 08 10 12 14 16 18 20 22

RRvBC




image1.jpeg
>eor>Droe

boreal forest

-temperate forest

(sub-)tropical forest
grassland
shrubland





image2.jpeg
RRsoil temperature

RRsoil pH in the litter layer

03

02

0.1

0.0

-0.1

:‘ :. o :

(a)

0

Litter inputs (g m? yr’1)

0.08
0.06
0.04

002°

0.00
-0.02
-0.04
-0.06
-0.08

()

-0.10
-200

-100

0 100 200 300

Litter inputs (g m? yr")

400

501

RRsoil moisture

.2
-1000-800 -600 -400 -200 0 200 400 600 800 1000

RRsoil pH in the mineral soil

0.4

03
02
0.1
0.0

01} o

-0.2

%%
.
.
3

-0.3

-1000-800 -600 -400 -200 0

200 400 600 800 1000
Litter inputs (g m? yr'1)

0.15

0.10

0.05

0.00

-0.05

-0.10

(d

-0.15
-1000 -800

-600 400 -200 0 200 400 600 800

Litter inputs (g m? yr‘1)




image3.jpeg
«
o

ot
o

]
o

=]
o

110S [eJauil 3y) Ul DO Uy

R?=063

(e)

=
o

&«
=]

*
o

1oke] ol 8} Ul D0Ayy

o
o

=]
S

o
5]

@
-

-0.8

-400 -200 0 200 400 600

-600

-400 -200 () 200 400 600

-600

1
)

m-yr

Litter inputs (g

Litter inputs (g m? yr'1)

%

0.1

o
o

<

N
b

«
<

b
<

©
<

Joke] Joll BU) I N [B10 Ly

©
<

R?=0.87

P=0.02

0.20

0 =)

o S

©
=]
=)

o
(=)
o

0
=)
<

Jake| 1ol BUY Ul O (1O Lyjyy

°
<

0 200 400 600 800 -200 0 200 400 600 800

-200

Litter inputs (g m? yr'1)

Litter inputs (g m? yr")




image4.jpeg
RRDON in the litter layer

RREIN in the litter layer

0.8 06
04 .
0.4 . . . .
o0 . 3 o2 . :
04 . 2 o0 .
£ [
E 02 . .
02 * e .
. c 04 o
z
0.0 S 06
<
2 08
0.2
® : -1.0 y
(i) ® 0]
-0.4 -1.2
600  -400  -200 0 200 400 600 600 -400 200 0 200 400 600 80
Litter inputs (g m2 yr'") Litter inputs (g m? yr")
1.0 0.8
. L]
08 . 0.6
. = 04 o °
0.6 * 2
5 02 ® N
04 £ o0 *s
* s 02
02 n s s °
£ -04 .
0.0 . = . .
02 ® & 06 .
e € o8
04
. * 10 . ()}
-0.6 -1.2
600  -400  -200 0 200 400  60C 600 -400 -200 O 200 400 600 800

Litter inputs (g m? yr')

Litter inputs (g m?2 yr'")




