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Appendix B  200 

Table of weighted response ratio (RR++) and number of data sets (in parentheses) for 20 variables extracted from each of the papers 201 

Paper Citation (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

1 Allison et al., 2006     -0.12
(3)   0.66
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2 Allison & Vitousek, 2004a                0.06
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3 Allison & Vitousek, 2004b           1.07
(30)   0.38

(30)
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4 Angeloni et al., 2006 0.79
(1)  2.63

(1)
1.41
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(1)
2.79
(1)

5 Ashton et al., 2005    -0.24
(1)       0.15

(16)    0.30
(16)  -0.40

(16)  0.29
(1)

-0.05
(1)

6 Asner & Beatty, 1996              0.25
(2)

0.03
(2)  -0.42

(2)    

7 Baer et al., 2006    -0.06
(1) 

-0.47
(1)   0.01

(1)
-0.94
(1)            

8 Baruch & Goldstein, 1999              0.40
(3)       

9 Batten et al., 2005  0.31
(2)                   

10 Bellingham et al., 2005              -0.05
(1)       

11 Belnap & Phillips, 2001        0.11
(2)           0.04

(2)
-0.05
(2)

12 Belnap et al., 2005    0.37
(1)    0.14

(1)           0.25
(1)

0.02
(1)

13 Belote et al., 2003          1.92 
(6)           

14 Blank & Youn, 2002    0.50  0.93         0.30      
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(1) (1) (1)

15 Booth et al., 2003        0.27
(2)    0.73

(1)
0.45
(2)      0.31

(1)
-0.59
(1)

16 Boswell & Espie, 1998 2.27
(1) 

1.38
(1)                   

17 Bradley et al., 2006 -1.85
(3)   0.13

(3)                 

18 Caldwell, 2006    0.20
(1)    0.23

(1)             

19 Chapuis-Lardy et al., 2006 0.91
(3)   0.04

(3)    0.07
(3)             

20 Chen et al., 2005 1.83
(1) 

1.81
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21 Christian & Wilson, 1999 0.86
(2) 

-0.63
(2)  -0.32

(2)    -0.29
(2)      -0.39

(2)       

22 Corbin & D’Antonio, 2004          -1.81 
(1)           

23 Cushman et al., 2004 0.85
(4)                    

24 Durand & Goldstein, 2001              0.38
(4)       

25 Ehrenfeld et al., 2001 0.33
(3) 

-1.35
(5)    0.66

(3)      -0.13
(10)

0.55
(10)      -0.18

(10)
2.00
(10)

26 Englund, 2004  -1.89
(1)  -0.48

(1)                 

27 Evans et al., 2001   0.75
(2)              1.04

(2)
0.86
(2)   

28 Farnsworth & Meyerson, 2003 2.85
(4)             0.30

(4)       

29 Fickbohm & Zhu, 2006 0.55
(2) 

0.26
(2)          0.36

(1)
0.27
(1)      0.33

(1)
-1.09
(1)

30 Funk, 2005           0.77
(2)

0.41
(1)

-1.44
(1)

0.77
(2)

0.07
(2)

-0.88
(2) 

-0.08
(2)

-0.86
(2)   
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31 Grout et al., 1997           1.39
(1)          

32 Güesewell et al., 2006              0.03
(1)

0.06
(1)      

33 Hager, 2004 0.48
(3)                    

34 Harcombe et al., 1993          1.00 
(1)           

35 Hartemink & O’Sullivan, 2001               -0.48
(1)

-0.89
(1) 

0.37
(1)    

36 Hawkes et al., 2005  1.14
(2)       0.42

(2)          0.17
(2)

-2.11
(2)

37 Henderson & Naeth, 2005 -0.41
(1)  -0.57

(1)                  

38 Heneghan et al., 2006    0.61
(3)    0.70

(3)    -0.42
(2)

-0.01
(2)        

39 Hibbard et al., 2001    0.56
(3)    0.63

(3)    1.08
(3)         

40 Hook et al., 2004    -0.03
(9)    -0.03

(9)    -0.55
(8)         

41 Hoopes & Hall, 2002                   0.47
(2)

0.21
(2)

42 Hughes et al., 2006    0.09
(7)    0.04

(7)      0.04
(1)

0.38
(1)      

43 Hughes & Denslow, 2005          0.53 
(3)    0.43

(3)
1.42
(8)  -1.41

(3)    

44 Hughes & Uowolo, 2006           1.45
(3)    1.47

(1)
0.28
(1) 

-1.56
(1)

-1.22
(1)   

45 Kelly & Hawes, 2005 1.17
(1)         2.39 

(1)           

46 Kourtev et al., 2003    0.08
(2)        0.37

(2)       0.24
(2)

-0.57
(2)

47 Lett et al., 2004 3.04   0.00  2.24  0.09  1.30           
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(1) (1) (1) (1) (1) 

48 Li et al., 2006    -0.55
(1)    0.16

(1)           -0.26
(1)

-0.31
(1)

49 Liao, 2007 1.17
(2) 

0.80
(2)

0.33
(2)

0.03
(2)  0.62

(2)
0.31
(2)

0.17
(2)  1.41 

(2) 
-0.33
(2)   -0.14

(2)
-0.28
(2)

-0.70
(2) 

0.66
(2)

0.08
(2)   

50 Liao, 2004    0.82
(3)    0.79

(3)             

51 Liao et al., 2006  1.32
(3)

1.32
(3)

0.49
(3) 

0.67
(3)  1.95

(3)
0.47
(3)             

52 Lindsay & French, 2004               0.24
(4)      

53 Lindsay & French, 2005        1.37
(4)      0.28

(3)
-0.11
(3)    0.42

(3)
0.23
(3)

54 Litton et al., 2006 0.03
(1)                    

55 Mack & D’Antonio, 2003a               -0.34
(8)

0.24
(8) 

0.30
(8)    

56 Mack & D’Antonio, 2003b    -0.02
(1)    -0.08

(1)    1.00
(2)

0.85
(2)        

57 Mahaney et al., 2006              -0.11
(3)       

58 McCarron et al., 2003            -0.30
(1)       0.01

(1)  

59 McCulley et al., 2004    0.64
(3) 

0.41
(3)   0.58

(3)
0.53
(3)   0.69

(3)
0.85
(3)      0.54

(3)
0.88
(3)

60 McIntosh et al., 1995 0.71
(1) 

0.56
(1)    0.50

(1)
0.36
(1)              

61 Meyerson et al., 1999 1.82
(1)     1.41

(1)  -0.04
(1)           0.13

(1)  

62 Mitchell et al., 1997                   1.14
(37)

0.15
(37)

63 Morghan & Seastedt, 1999 -1.56
(1)         -1.56 

(1)           
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64 Musil, 1993        0.38
(1)      0.54

(6)       

65 Nagel & Griffin, 2004              -0.09
(2)       

66 Norris et al., 2001               0.43
(1)

1.19
(1) 

-0.30
(1)

0.77
(1)   

67 O’Dell & Claassen, 2006 0.01
(6)                    

68 Ogle et al., 2003 -0.17
(2) 

-0.59
(2)

0.06
(2)            0.06

(6)
0.20
(6)  -0.04

(6)   

69 Otto et al., 1999     -0.12
(2)   -0.11

(2)
0.16
(2)   -0.84

(2)  0.64
(2)     -0.01

(2)  

70 Perry et al., 2004                   -0.70
(1)  

71 Reed et al., 2005 0.19
(1) 

1.77
(1)  0.09

(2)  0.22
(1)  0.05

(2)
0.12
(2)  0.60

(1)
-0.28
(2)

-0.65
(2)        

72 Rimer & Evans, 2006           0.41
(1)

-2.23
(1)         

73 Rothstein et al., 2004               0.35
(1)

-0.22
(1)  -0.57

(1)   

74 Saggar et al., 1999    0.27
(2) 

0.26
(2)   0.16

(2)
0.11
(2)            

75 Scott et al., 2001    0.27
(2)    0.18

(2)             

76 Sher et al., 2000 -2.36
(1)             -0.61

(1)       

77 Sperry et al., 2006        0.20
(2)           0.12

(2)
0.04
(2)

78 Standish, et al., 2004           0.44
(2)          

79 Steinaker & Wilson, 2005  1.15
(1)        0.89 

(1)           

80 Stock et al., 1995    0.82    1.15    0.51       0.18 0.41



 19

(2) (2) (2) (2) (2)

81 Stratton & Goldstein, 2001              -0.11
(6)       

82 Svejcar & Sheley, 2001            0.06
(3)

-0.14
(3)      0.01

(3)
0.41
(3)

83 Thomsen et al., 2006 0.11
(9) 

0.56
(9)                   

84 Valéry et al., 2004   1.47
(1)

-0.02
(5)      0.41 

(1)      0.57
(5) 

-0.17
(5)    

85 van Derhoeven et al., 2005 1.38
(3)   0.01

(8)  0.98
(3)  0.02

(8)      -0.42
(3)       

86 Vinton & Goergen, 2006                 -0.70
(1)

-0.64
(1)   

87 Vitousek & Walker, 1989            2.46
(1)

2.35
(1)

0.83
(1)

0.86
(1)    0.94

(3)
2.64
(1)

88 Wedin & Pastor, 1993    0.07
(6)    0.01

(6)    0.32
(12)         

89 Wilsey & Polley, 2006 0.59
(24)

-0.16
(24)    0.53

(24)    0.59 
(24)           

90 Windham, 2001 0.94
(1) 

0.51
(1)                   

91 Windham & Ehrenfeld, 2003    -0.05
(3)  0.45

(1)
0.25
(1)

-0.12
(3)    1.34

(1)  -0.47
(1)

-0.39
(1)    0.25

(3)  

92 Windham & Lathrop, 1999 2.24
(1)                    

93 Witkowski, 1991a   0.65
(4)     0.21

(2)      0.78
(2)

0.86
(2)    0.77

(2)
0.25
(2)

94 Witkowski, 1991b              0.33
(1)       

Note: Carbon pools in shoots (1), roots (2), litter (3), soils (4), and microbe (5); nitrogen pools in shoots (6), roots (7), soils (8) and 202 

microbe (9); fluxes of ANPP (10), litter decomposition (11), soil net N mineralization (12), soil net N nitrification (13); other 203 



 20

parameters including plant N concentration (14), litter N (15) and lignin concentrations (16), litter C:N (17) and lignin:N ratios (18), 204 

soil +
4NH  (19) and soil -

3NO  concentrations (20). 205 



 21

Appendix C 206 

Two figures of frequency distribution of logarithm response ratios of 14 variables (n > 30) 207 

related to C and N cycles under plant invasion 208 

 209 

Figure legends 210 

Fig. 1 Frequency distribution of logarithm response ratio (RR) of C pools including 211 

shoots (a), roots (b) and soils (c); N pools including shoots (d) and soils (e); fluxes 212 

including ANPP (f), litter decomposition (g), and soil net N mineralization (h). The solid 213 

curves were the fitted Gaussian distribution to frequency data. The vertical lines were 214 

drawn at RR = 0 215 

 216 

Fig. 2 Frequency distribution of logarithm response ratio (RR) of the parameters related 217 

to C and N pools and fluxes including plant N concentration (a), litter N (b) and lignin 218 

concentrations (c), litter C:N ratio (d), soil +
4NH  (e) and -

3NO concentrations (f). The 219 

solid curves were the fitted Gaussian distribution to frequency data. The vertical lines 220 

were drawn at RR = 0 221 
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Fig. 1 (Appendix C) 222 

e) N stock in soils
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c) C stock in soils
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g) Litter decomposition

Log response ratio (RR)
-1.0 0.0 1.0 2.0 3.0 4.0

μ = 0.99
R2 = 0.98
F = 51
P < 0.05

0

5

10

15

20

25

b) C stock in roots
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d) N stock in shoots
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h) Soil net N mineralization

μ = 0.32
R2 = 0.86
F = 15
P < 0.01

-3.0 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0
0

5

10

15

20



 23

 223 

Fig. 2 (Appendix C)224 

f) Soil  NO3
- concentration
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a) Plant N concentration
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c) Litter lignin concentration
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Appendix D  225 

Table of 95% CIs of weighted response ratio (RR++) and sample size (n) of 20 variables related to C and N cycles under the invasion of 226 

woody and herbaceous species, N-fixing and non-N-fixing plants, and in forests, grasslands and wetlands 227 

Life forms Functional groups of N fixation  Ecosystem types 

Woody Herbaceous N- fixing Non-N-fixing  Forests Grasslands Wetlands Variables 

95% CI n 95% CI n 95% CI n 95% CI n  95% CI n 95%CI n 95% CI n

Carbon pools               

Shoots 0.50±0.21b 4 0.85±0.02a 80 1.47±0.13a 3 0.82±0.02b 81  -0.79±0.17c 8 0.53±0.03b 59 1.13±0.05a 24

Roots 0.66±0.13a 7 0.02±0.03b 53 1.25±0.12a 6 -0.04±0.03b 54  -1.35±0.19c 5 -0.04±0.04b 49 0.45±0.06a 7

Litter 0.70±0.17a 7 0.25±0.10b 9 0.51±0.12a 9 0.28±0.13b 7  0.65±0.22a 4 0.27±0.12b 8 0.54±0.12a 8
Soil 0.19±0.01a 31 -0.07±0.01b 52 0.19±0.02a 25 0.02±0.02b 58  0.09±0.03a 14 0.04±0.02b 57 0.07±0.01ab 14
Microbe 0.38±0.07a 10 0.05±0.12b 4 0.37±0.07a 10 0.05±0.12b 4  -0.12±0.11b 3 0.57±0.07a 9 -0.12±0.16b 2

Nitrogen pools               

Shoots 2.06±0.26a 3 0.55±0.06b 34 0.62±0.15 2 0.62±0.06 35  0.66±0.29 3 0.60±0.06 30 0.72±0.13 5

Roots 1.95±0.23a 3 0.31±0.14b 4 0.81±0.12a 5 0.31±0.34b 2    1.66±0.21c 4 0.30±0.14b 3

Soil 0.42±0.03a 39 0.06±0.02b 49 0.44±0.03a 31 0.06±0.02b 57  0.33±0.03a 17 0.09±0.02b 66 0.08±0.04b 11

Microbe 0.40±0.26 4 0.28±0.12 8 0.06±0.23b 4 0.28±0.12a 8    0.32±0.12 10 0.16±0.29 2

Fluxes                

ANPP 0.76±0.08a 9 0.58±0.03b 33 0.76±0.09a 5 0.59±0.03b 37  0.58±0.11b 9 0.58±0.03b 29 1.13±0.13a 5



 25

LIDE 0.72±0.05b 20 0.82±0.05a 38 1.06±0.04a 35 0.24±0.06b 23  0.85±0.03a 54 -0.60±0.47b 1 -0.28±0.13b 3

SNNM 0.50±0.11a 19 0.37±0.09b 39 0.67±0.12a 9 0.31±0.08b 49  0.32±0.11b 21 0.32±0.09b 33 1.13±0.19a 4

SNNN 0.73±0.33a 12 0.35±0.16b 15 1.29±0.50a 4 0.35±0.15b 23  0.53±0.23 17 0.42±0.25 9 0.27±0.28 1

Parameters                

PNCO 0.45±0.02a 31 0.22±0.01b 55 0.43±0.01a 48 0.06±0.02b 38  0.43±0.01a 65 -0.15±0.04c 12 -0.01±0.03b 18

LNCO 0.65±0.01a 35 -0.06±0.02b 57 0.44±0.02a 47 0.20±0.02b 45  0.36±0.01a 79 0.27±0.04b 9 -0.27±0.05c 4

LLCO 0.18±0.04 4 0.16±0.02 53 0.07±0.03b 33 0.36±0.02a 24  0.13±0.02b 43 0.45±0.09a 7 0.16±0.02b 7

LCNR -0.53±0.01b 22 -0.14±0.02a 22 -0.43±0.02b 8 -0.31±0.01a 36  -0.46±0.01c 33 -0.24±0.04b 4 0.50±0.03a 7

LLNR -0.90±0.06b 3 -0.17±0.06a 13 0.08±0.11a 2 -0.65±0.05b 14  -1.02±0.06b 4 0.01±0.08a 10 0.08±0.11a 2

SNHC 0.21±0.11 22 0.27±0.03 65 0.37±0.16a 10 0.26±0.03b 77  0.12±0.09b 25 0.29±0.04a 53 0.25±0.06ab 10

SNOC 0.22±0.07a 20 0.14±0.04b 57 0.34±0.10a 8 0.13±0.04b 69  0.22±0.06a 23 0.12±0.04b 52 0.25±0.11a 4

Note: Abbreviations: ANPP-aboveground net primary production, LIDE-litter decomposition, SNNM-soil net N mineralization, 228 

SNNN-soil net N nitrification, PNCO-plant N concentration, LNCO-litter N concentration, LLCO-litter lignin concentration, 229 

LCNR-litter C:N ratio, LLNR-litter lignin:N ratio, SNHC-soil +
4NH  concentration, SNOC-soil -

3NO concentration. 230 

“-“ means the lack of data. Different letters indicate significant differences between invasive woody and herbaceous species, between 231 

invasive N-fixing and non-N-fixing plants, and among forests, grasslands and wetlands within the row for each variable. 232 


