Herbivore regulation of plant abundance in aquatic ecosystems

Kevin A. Wood, Matthew T. O’Hare, Claire McDonald, Kate R. Searle, Francis Daunt & Richard A. Stillman

Supporting Information

Appendix S1: Data extracted from all suitable studies in our meta-analysis. C = change in plant abundance (%); T = herbivore taxa; D = herbivore

density (g m™); N = nativeness of the herbivore and plant assemblages (NN = native herbivores and native plants, IN = invasive herbivores and native

plants, MN = mixed herbivores and native plants, Il = invasive herbivores and invasive plants, IM = invasive herbivores and mixed plants, MI = mixed

herbivores and invasive plants, MM = mixed herbivores and mixed plants, NM = native herbivores and mixed plants, NI = native herbivores and

invasive plants); G = stage of the plant annual growth cycle for field studies (or ‘transplant” for transplant experiments and laboratory studies); H =

habitat type; R = herbivore species richness; P = plant species richness; L = latitude (° from equator); E = size of experimental area such as enclosure

or exclosure (m?); S = length of study (days).
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Bird 1.25 NN Winter  Estuary 1 1 53.083 10000.00 61 -75.1 Verhoeven (1980)

Bird 0.32 NM Peak Lake 1 12 52.695 1.00 130 -23.2 Perrow etal. (1997)

Bird 0.20 NN Peak Wetland 1 6 73.267 1.00 44  -28.2 Massé, Rochefort & Gauthier (2001)
Bird 0.35 NN Peak Lake 8 4 55533 20.00 92 0.0 Marklund et al. (2002)

Bird 0.52 IN Winter  Estuary 1 1 40.667 9.00 180 -57.0 Dixon (2009)

Bird 1.10 NN Winter  Wetland 1 1 29427 4,00 135 -51.8 Smith, Vernes & Ford (2012)

Bird 3.30 NN Peak Wetland 1 1 38.470 1.00 150 -80.4 Haramis & Kearns (2007)
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Appendix S2: The distribution of values within the 10 explanatory variables used in the meta-

analysis. Plant-herbivore assemblage biogeography abbreviations: NN = native herbivores and

native plants, IN = invasive herbivores and native plants, MN = mixed herbivores and native

plants, Il = invasive herbivores and invasive plants, IM = invasive herbivores and mixed plants, Ml

= mixed herbivores and invasive plants, MM = mixed herbivores and mixed plants, NM = native

herbivores and mixed plants, NI = native herbivores and invasive plants.

80

&0

40

No. values

20

o

150

100

No. values

50

100

80

60

40

No. values

20

LR

G5 a8 IR ) &
B O T (0 o
N
c,(\ﬁw o
Herbivore taxa

11

‘,1‘5\ aa‘f* “\\6‘ b
< @ 3 i a{ﬁd{b

Phase of plant growth cycle

H .,

2.0 0.0 20 6.0
Log1q size of experimental area

200

150

100

No. values

50

DDHDH

25

20

No. values

a0

60

40

No. values

20

b s
Habitat type

2 N‘a‘ \sﬂﬂ S5 sl
A ‘:{eﬁf’;\:\\“\'& @9‘

-20 10 00 10 20 230 40

Log1g herbivore density

| ﬂHnnn

00 05 1.0 15 20 25 30 35
Log10 study length

150

No. values
=
(=]

o
(=]

No. values

300

250

200

150

No. values

100

50

Emm_ DH

R RO IR N IR
Herbivore—plant nativeness

m [l =W ] l]n
04 06 08 10 1.2 14 16 18 20
Log1q latitude

mmmm Herbivore species richness
== Plant species richness

00 02 04 06 08 1.0 12 1.4
Leg1g number of species



Appendix S3: A summary of the Variance Inflation Factors (VIFs) associated with the predictor
variables; D = herbivore density; L = latitude; E = size of experimental area; S = length of study; R
= herbivore assemblage species richness; P = plant assemblage species richness; T = herbivore taxa;
N = plant-herbivore nativeness; H = habitat type; G = stage of the plant annual growth cycle. VIFs
for each continuous variable were calculated as 1/(1-R?), based on the R? value associated with a

linear regression of a predictor variable on all other predictor variables in our dataset.

Response variable Explanatory variables R? VIF
D L.E,S,R,P,H,G,N, T 0.77 4.35
L D.,E,S,R,P,H,GN,T 0.44 1.79
E D,L,SR,P,HGN,T 0.56 2.27
S D,LERPHGN,T 0.47 1.88
R D,L,ES,PHGN,T 0.47 1.87
P D,L,E,S,RH,GN,T 0.50 2.01




Appendix S4: A summary of the post-hoc comparisons between herbivore taxa and herbivore—plant
nativeness groups. Significant differences are indicated in bold. Nativeness of the herbivore and
plant assemblages: NN = native herbivores and native plants, IN = invasive herbivores and native
plants, MN = mixed herbivores and native plants, Il = invasive herbivores and invasive plants, IM =
invasive herbivores and mixed plants, MI = mixed herbivores and invasive plants, MM = mixed
herbivores and mixed plants, NM = native herbivores and mixed plants, NI = native herbivores and

invasive plants.

Variable Contrast P value
Herbivore taxa Crustaceans — Birds 1.000
Echinoderms - Birds 0.025
Fish — Birds 0.002
Insects — Birds 0.019
Mammals — Birds 0.887
Molluscs — Birds 0.013
Echinoderms — Crustaceans 0.087
Fish — Crustaceans 0.022
Insects — Crustaceans 0.013
Mammals — Crustaceans 0.974
Molluscs — Crustaceans 0.059
Fish — Echinoderms 1.000
Insects — Echinoderms <0.001
Mammals — Echinoderms 0.697
Molluscs — Echinoderms 1.000
Insects — Fish <0.001
Mammals — Fish 0.608
Molluscs - Fish 1.000
Mammals — Insects 0.003
Molluscs - Insects <0.001

Molluscs — Mammals 0.661



Herbivore—plant nativeness

IM -1l
IN—11
MM —1I
MN -1
NI-11
NM -1
NN -1
IN-1IM
MM - IM
MN - IM
NI -1M
NM - IM
NN - IM
MM - IM
MN - IN
NI -IN
NM - IN
NN - IN
MN - MM
NI - MM
NM - MM
NN - MM
NI - MN
NM - MN
NN - MN
NM — NI
NN — NI
NN - NM

0.998
<0.001
0.877
0.868
0.144
0.995
0.476
0.271
0.962
0.998
0.115
0.948
0.999
1.000
0.907
<0.001
0.019
0.038
0.996
0.287
0.756
0.984
0.034
0.704
1.000
0.849
0.002
0.546




