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Appendix S1

Table S1. List of variables used in models, hypothesized impact of variable on farm birds, and

hypothesized mechanisms.

Variable

Hypothesized impact

Mechanism(s)

Bird Conservation Region
(BCR)

Each region represents unique
community structures

Greater impact on foraging
guilds common to grassland
or intensified arable
landscapes (Coastal
California)

- Regions delineated by
unique biomes (Sauer et al.
2003)

- Grassland/intensified arable
landscapes (Coastal
California) may attract
granivores and omnivores
through food resources
(Kennedy et al. 2010, Gove et
al. 2013, Dross et al. 2018)

- Smaller impact on
insectivorous species which
may be more abundant in the
forests of the Pacific
Northwest Rainforest Region
(Kennedy and Marra 2010,
Otieno et al. 2011)

Natural habitat in the
landscape (% Natural Land)

Increase native density and
richness; decrease invasive
density

- Native species may be more
common in landscapes with
more native habitat (Batary,
Matthiesen, & Tscharntke,
2010; Otieno, Gichuki,
Farwig, & Kiboi, 2011;
Wilson et al., 2017), though
the greater richness of native
compared to non-native
species may reduce total
impact due to diverse habitat




requirements of communities
across farms (Rodewald,
2015)

- Invasive species should be
more common in less-natural
landscapes (Rodewald, 2015)
- Granivorous/omnivorous
species may be most
numerous on farms embedded
in the least natural

landscapes, while insectivores
may increase or not respond
to increasing natural habitat
in the landscape (Kennedy et
al. 2010, Gove et al. 2013,
Dross et al. 2018)

Crop-livestock
integration (CLS)

Increase density and richness
of all guilds

- CLS will have more diverse
habitat types/higher
heterogeneity (landscape
complementation) (Benton et
al. 2003, Tscharntke et al.
2012); high heterogeneity
may reduce patch sizes and
increase foraging (see below)
(Somers and Morris 2002,
Boesing et al. 2017)

- CLS will have greater
addition of pasture/hay for
grassland birds

- CLS will have greater food
provisioning (grain, insects
on feces and bodies) (Evans
et al. 2006, Carlson et al.
2015, Hald et al. 2016)

- CLS will have more nesting
structures (Hiron et al. 2013,
Sélek et al. 2017)

Livestock presence at point
(Livestock at point)

Increase density and richness
of granivorous, insectivorous,
and structure nesting birds
that can benefit from local
physical presence of livestock

- Presence at point will have
greater food provisioning
(grain, insects on feces and
bodies) (Evans et al. 2006,
Carlson et al. 2015, Hald et
al. 2016)

- Presence at point will have
more nesting structures




(Hiron et al. 2013, Sélek et al.
2017)

Natural habitat in landscape x
Crop-livestock system

Greatest benefits of livestock
integration in least natural
landscapes

- The greatest benefits of
farm diversification are often
proposed to be seen in more
simplified landscapes (e.g., 1-
20% non-crop habitat) where
the provision of local
resources are not redundant
with the resources in the
surrounding landscape
(Batéary et al. 2010, Geiger et
al. 2010, Tscharntke et al.
2012, Tuck et al. 2014).

- Refugia, nesting habitat, and
food resources are of highest
benefit in simplified
landscapes where resources
are not redundant (Tscharntke
et al. 2012)

On-farm crop field size, patch
richness, structures/ha, and

percentage land in row crops,
woody crops, and pasture/hay

These variables change when
livestock are integrated and
directly increase wild bird
density and richness

Farming system will have
greater predictive power than
individual components

- Smaller field sizes often
associated with lower
pesticide and herbicide input
(and thus more food) (Yan
and Roy 2016); often
associated with higher field
heterogeneity (Fahrig et al.
2015). Birds should have
higher foraging rates due to
higher edge:interior ratio
(Somers and Morris 2002,
Boesing et al. 2017).

- Patch richness increases
bird abundance and richness
through landscape
complementation (Benton et
al. 2003, Tscharntke et al.
2012)

- Increased structures/ha
promote nesting by structure
nesting species (Hiron et al.
2013, Salek et al. 2017)

- Frequent disturbance in row
crops may attract ground
foragers by increasing access
to soil biota and reducing




weeds; conversely, may
reduce other guilds through
structural simplification
(Kennedy et al. 2017)

- Woody crops may promote
arboreal birds and provide
cavities for nesting (Petit and
Petit 2003, Haslem and
Bennett 2008, Boesing et al.
2017)

- Pasture/hay may promote
grassland species (Petit and
Petit 2003, Haslem and
Bennett 2008)

-Farming system will have a
greater impact than individual
factors by combining benefits
of each to impact a diverse
range of species. The
individual impacts of each
farm variable may influence
several species, while the sum
of the parts could influence
more species to have a greater
total effect.

Farm size

Increasing farm size
decreases densities and
richness of all bird guilds

- Larger farms have larger
patch sizes (fields, pastures,
etc.) (see hypotheses above,
Fig. 4, and Fig. S2, S4, and
S9 below)

- Larger farms may have
more row crop (see
hypotheses above, Fig. 4, and
Fig. S2, S4, and S9 below)
and otherwise more
simplified habitats, with
greater intensification and
mechanization to meet profit
needs to cover machinery,
land, and input costs (Frei et
al. 2018) (Fig. S9 below)

- Smaller farms may have
greater crop diversification
(Frei et al. 2018), particularly
if they switch from contracts
with large wholesalers




including only a few crops
with high production
requirements to providing
weekly produce for
Community Supported
Agriculture (CSA) members
or farmers markets that desire
diverse weekly produce
options

- Smaller farms may have
higher habitat heterogeneity
and bolster birds through
landscape complementation
(Tscharntke et al. 2012,
Boesing et al. 2017)

Non-native species density Decrease native species
densities and richness,
particularly native cavity

nesters

- Cavity exclusion (Weitzel
1988, Lindell et al. 2018)

- Priority effects whereby
resident non-natives can
reach cavities before
migratory native species
(Radunzel et al. 1997)

- Behavioral interference
(Crozier et al. 2006, Val et al.
2018)

- Numerical dominance

Table S2. Models included in paper, response variables, predictor variables, corresponding

Figure(s), and corresponding tables.

Model Response Predictor variables Figure(s) | Table(s)

NMDS Community 4 groups: Coastal California | Fig. 2 N/A
composition CS, Coastal California CLS,

Primary Pacific Northwest Rainforest

comparison of CS, Pacific Northwest

interest: Rainforest CLS

Community

composition by

farming system

SEM 1 Native density Direct effects: Bird Fig. 3a Table S3
Native richness Conservation Region,

Primary Non-native landscape (% natural habitat

comparisons of density within 1500 m), farming

interest: impact of system (crop system versus

farming system crop—livestock system),

and impact of non- farm




native species on
native species

size, and non-native species
impacts on native species

SEM 2 Native density Direct effects: Bird Fig. 3b Table S4
Native richness Conservation Region,
Primary Non-native landscape (% natural habitat
comparisons of density within 1500 m), livestock
interest: impact of presence at point, farm size,
livestock presence and non-native species
and impact of non- impacts on native species
native species on
native species
SEM 3 (8 model Native density Direct effects: Bird Fig. 4 and | Table S5
sets) Native richness Conservation Region, Fig. S11
Non-native landscape (% natural habitat
Primary density within 1500 m), a series of
comparison of farm management variables,
interest: farm size, and non-native
mechanism of species impacts on native
impact of farming species
system
Indirect effects: Farming
system indirectly mediates
farm management variables
which directly impact wild
birds
SEM 4 Native Direct effects: Bird Fig. 5a Table S6
insectivore Conservation Region,
Primary density landscape (% natural habitat
comparison of Native omnivore | within 1500 m), farming
interest: ecosystem | density system (crop system versus
service and Native granivore | crop-livestock system),
disservice density farm size, and non-native
potential by Non-native species impacts on native
farming system density species diet guilds
SEM 5 Native Direct effects: Bird Fig. 5b Table S7
insectivore Conservation Region,
Primary density landscape (% natural habitat
comparison of Native omnivore | within 1500 m), livestock
interest: ecosystem | density presence at point, farm size,
service and Native granivore | and non-native species
disservice density impacts on native species
potential by Non-native diet guilds
farming system density
SEM 6 Native cavity Direct effects: Bird Fig. S12a | Table S8

nester density

Conservation Region,




Primary Non-native landscape (% natural habitat

comparison of cavity nester within 1500 m), farming

interest: non- density system (crop system versus

native cavity crop—livestock system),

nester impacts on farm size, and non-native

native cavity species impacts on native

nesters species

SEM 7 Native cavity Direct effects: Bird Fig. S12b | Table S9
nester density Conservation Region,

Primary Non-native landscape (% natural habitat

comparison of cavity nester within 1500 m), livestock

interest: non- density presence at point, farm size,

native cavity and non-native species

nester impacts on impacts on native species

native cavity

nesters

SEM 8 Species of Direct effects: Bird Fig. S13a | Table
concern density | Conservation Region, S10

Primary Non-native landscape (% natural habitat

comparisons of density within 1500 m), farming

interest: impact of system (crop system versus

farming system, crop—livestock system),

landscape context, farm size, and non-native

and non-native species impacts on species

species on species of concern

of concern

SEM 9 Species of Direct effects: Bird Fig. S13b | Table
concern density | Conservation Region, S11

Primary Non-native landscape (% natural habitat

comparison of density within 1500 m), livestock

interest: impact of
livestock presence,
landscape context,
and non-native
species on species
of concern

presence at point, farm size,
and non-native species
impacts on species of
concern




Table S3. Estimates from structural equation model depicted in Fig. 3a modeling non-native
density, native density, and native richness as a function of farm size, % natural habitat in the
landscape, on farm livestock, and Bird Conservation Region. Crop system and Coastal California
are the reference groups for livestock and Bird Conservation Region, respectively. Global model
Fisher’s C =1.21, P = 0.55. Non-native bird density model marginal pseudo R2= 0.25 and
conditional pseudo R2=0.59. Native bird density marginal pseudo R2=0.25 and conditional
pseudo R2=0.56. Native bird richness marginal pseudo R2=0.39 and conditional pseudo Rz2=
0.50.

Response Predictor Estimate | Standard Error | P value
Non-native density | Farm size -1.1173 | 0.1841 <0.0001***
Non-native density | % Natural land -0.8636 | 0.1571 <0.0001***
Non-native density | Livestock 1.288 0.3101 <0.0001***
Native density BCR 0.0425 0.1003 0.6715
Native density Farm size -0.2748 | 0.0504 <0.0001***
Native density % Natural land 0.2105 0.0731 0.004**
Native density Livestock 0.1682 0.0909 0.0644
Native density Non-native density 0.0101 0.004 0.0109*
Native density % Natural land*Livestock | -0.2182 | 0.0906 0.016*
Native richness BCR -0.1454 | 0.0599 0.0152*
Native richness Farm size -0.2878 | 0.0346 <0.0001***
Native richness % Natural land 0.2095 0.0428 <0.0001***
Native richness Livestock 0.2565 0.0543 <0.0001***
Native richness Non-native density -0.0005 | 0.0026 0.8443
Native richness Native density 0.0153 0.0013 <0.0001***
Native richness % Natural land*Livestock | -0.1343 | 0.0533 0.0118*

Table S4. Estimates from structural equation model depicted in Fig. 3b modeling non-native
density, native density, and native richness as a function of farm size, % natural habitat in the
landscape, livestock presence in a point, and Bird Conservation Region. Livestock absence from
a point and Coastal California are the reference groups for livestock and Bird Conservation
Region, respectively. Global model Fisher’s C = 0.60, P = 0.74. Non-native bird density model
marginal pseudo R2=0.24 and conditional pseudo R2= 0.57. Native bird density marginal
pseudo R2=0.24 and conditional pseudo R2=0.56. Native bird richness marginal pseudo R2=
0.369 and conditional pseudo R2= 0.50.

Response Predictor Estimate | Standard Error | P value
Non-native density | Farm size -1.0487 0.1759 <0.0001***
Non-native density | % Natural land -0.6496 | 0.1396 <0.0001***
Non-native density | Livestock at point 1.259 0.2473 <0.0001***
Native density BCR 0.0395 0.1006 0.6948
Native density Farm size -0.2934 0.0495 <0.0001***




Native density % Natural land 0.1691 0.055 0.0021**
Native density Livestock at point 0.1606 0.0802 0.0452*
Native density Non-native density 0.010 0.004 0.0123*
Native density % Natural -0.1928 0.0711 0.0067**
land*Livestock at point
Native richness BCR -0.1313 0.0623 0.035*
Native richness Farm size -0.3247 0.0356 <0.0001***
Native richness % Natural land 0.2029 0.0336 <0.0001***
Native richness Livestock at point 0.0461 0.0522 0.3768
Native richness Non-native density 0.0009 0.0027 0.7411
Native richness Native density 0.0152 0.0014 <0.0001***
Native richness % Natural -0.1058 0.0439 0.0159*
land*Livestock at point

Table S5. CIC comparison of models substituting farm management variables correlated with
livestock integration. We evaluated a model combining the top two models (CLS only and
structures/ha) which had a ACIC of 14.4, so we did not further evaluate ways to improve indirect
effects models.

Model CIC ACIC | Fisher’s | D-sep P

C value

Significant missing linksa

CLS only 51.2 0 1.21 0.55

Structures/ha | 131.4 | 80.2 79.4 <0.0001 Non-native density ~ Livestock
Native richness ~ Livestock

Structures/ha ~ Farm size

% Woody 187.6 | 136.4 | 135.6 <0.0001 Non-native density ~ Livestock
crops Native richness ~ Livestock

% Woody crops ~ Farm size

% Woody crops ~ % natural in
landscape

% Woody crops ~ BCR

% Pasture/hay | 292.7 | 241.5 | 240.7 <0.0001 Non-native density ~ Livestock
Native density ~ Livestock
Native richness ~ Livestock

% Pasture/hay ~ % natural in
landscape

% Pasture/hay ~ BCR

Patch richness | 360.8 | 309.6 | 308.8 <0.0001 Non-native density ~ Livestock
Native richness ~ Livestock
Patch richness ~ Farm size
Patch richness ~ % natural in
landscape

Patch richness~ BCR

% Row crops | 423.7 |3725 |371.6 <0.0001 Non-native density ~ Livestock




Native richness ~ Livestock
% Row crop ~ Farm size

% Row crop ~ % natural in
landscape

% Row crop ~ BCR

Field size

1474.0

1422.8 | 1422.0

<0.0001

Non-native density ~ Livestock
Native richness ~ Livestock
Field size ~ Farm size

Field size ~ % natural in
landscape

Field size ~ BCR

aP <0.05

Table S6. Estimates from structural equation model depicted in Fig. 5a modeling non-native
density diet guild density as a function of farm size, % natural habitat in the landscape, on farm
livestock, and Bird Conservation Region. Crop system and Coastal California are the reference
groups for livestock and Bird Conservation Region, respectively. Global Fisher’s C = 15.2, P =
0.23. Non-native bird density marginal pseudo R2= 0.25 and conditional pseudo R2=0.59.
Native granivore density marginal pseudo R2=0.19 and conditional pseudo R2= 0.51. Native
insectivore density marginal pseudo R2=0.15 and conditional pseudo R2= 0.46. Native
omnivore density marginal pseudo R2=0.13 and conditional pseudo R2=0.41.

Response Predictor Estimate | Standard Error | P value
Non-native density | Farm size -1.1173 | 0.1841 <0.0001***
Non-native density | % Natural land -0.8636 | 0.1571 <0.0001***
Non-native density | Livestock 1.288 0.3101 <0.0001***
Omnivore density | Farm size -0.2756 | 0.0697 0.0001***
Omnivore density | % Natural land 0.2751 0.0655 <0.0001***
Omnivore density | Livestock -0.0458 | 0.1338 0.7324
Omnivore density | Non-native density | 0.0085 0.0064 0.1815
Granivore density | BCR -0.8111 | 0.2005 0.0001***
Granivore density | Farm size -0.7923 | 0.1086 <0.0001***
Granivore density | % Natural land -0.1062 | 0.096 0.2688
Granivore density | Livestock 0.0655 0.1824 0.7193
Granivore density | Non-native density | 0.0266 0.0073 0.0003***
Insectivore density | Farm size -0.2597 | 0.0584 <0.0001***
Insectivore density | % Natural land 0.085 0.0567 0.1338
Insectivore density | Livestock 0.2594 0.1145 0.0234*
Insectivore density | Non-native density | 0.0031 0.0054 0.5647




Table S7. Estimates from structural equation model depicted in Fig. 5b modeling non-native
density diet guild density as a function of farm size, % natural habitat in the landscape, livestock
presence in a point, and Bird Conservation Region. Livestock absence from a point and Coastal
California are the reference groups for livestock and Bird Conservation Region, respectively.
Global Fisher’s C = 14.6, P = 0.26. Non-native bird density marginal pseudo R2=0.24 and
conditional pseudo R2=0.57. Native granivore density marginal pseudo R2=0.19 and
conditional pseudo R2= 0.51. Native insectivore density marginal pseudo R2= 0.14 and
conditional pseudo R2=0.45. Native omnivore density marginal pseudo R2=0.13 and
conditional pseudo R2=0.42.

Response Predictor Estimate | Standard Error | P value
Non-native density | Farm size -1.0487 | 0.1759 <0.0001***
Non-native density | % Natural land -0.6496 | 0.1396 <0.0001***
Non-native density | Livestock at point | 1.259 0.2473 <0.0001***
Omnivore density | Farm size -0.2651 | 0.0694 0.0001***
Omnivore density | % Natural land 0.2533 0.0618 <0.0001***
Omnivore density | Livestock at point | 0.1255 0.1174 0.2853
Omnivore density | Non-native density | 0.0069 0.0065 0.284
Granivore density | BCR -0.7897 | 0.2 0.0001***
Granivore density | Farm size -0.7854 | 0.1084 <0.0001***
Granivore density | % Natural land -0.116 0.0938 0.2163
Granivore density | Livestock at point | 0.1022 0.1539 0.5066
Granivore density | Non-native density | 0.026 0.0073 0.0004***
Insectivore density | Farm size -0.2804 | 0.0583 <0.0001***
Insectivore density | % Natural land 0.1394 0.0532 0.0088**
Insectivore density | Livestock at point | 0.0545 0.1018 0.5929
Insectivore density | Non-native density | 0.0042 0.0055 0.4441

Table S8. Estimates from structural equation model depicted in Fig. S12a modeling native and
non-native cavity nester densities as a function of farm size, % natural habitat in the landscape,
on farm livestock, and Bird Conservation Region (BCR). Crop system and Coastal California are

the reference groups for livestock and Bird Conservation Region, respectively. Global Fisher’s C

=0.56, P = 0.76. Non-native cavity nester density marginal pseudo R2=0.22 and conditional
pseudo R2=0.56, and native cavity nester density marginal pseudo R2=0.22 and conditional

pseudo R2=0.45.

Response Predictor Estimat | Standard P value

e Error
Non-native cavity nester Farm size -1.03 0.19 <0.0001***
density
Non-native cavity nester % Natural land -0.75 0.16 <0.0001***
density




Non-native cavity nester Livestock 1.31 0.32 <0.0001***

density

Native cavity nester density Farm size -0.32 0.12 0.008 **

Native cavity nester density % Natural land 0.38 0.098 0.0001***

Native cavity nester density Livestock 1.08 0.19 <0.0001***

Native cavity nester density Non-native 0.013 0.008 0.099
density

Native cavity nester density BCR -0.24 0.21 0.26

Table S9. Estimates from structural equation model depicted in Fig. S12b modeling native and
non-native cavity nester densities as a function of farm size, % natural habitat in the landscape,
livestock presence within a point, and Bird Conservation Region. No livestock and Coastal
California are the reference groups for livestock and Bird Conservation Region, respectively.
Global Fisher’s C = 0.004, P = 0.99. Non-native cavity nester density marginal pseudo R2=0.21
and conditional pseudo R2 = 0.54, and native cavity nester density marginal pseudo R2=0.17 and
conditional pseudo R2= 0.46.

Response Predictor Estimate | Standard P value
Error
Non-native cavity nester Farm size -0.97 0.18 <0.0001***
density
Non-native cavity nester % Natural land -0.54 0.14 0.0002***
density
Non-native cavity nester Livestock at 1.29 0.26 <0.0001***
density point
Native cavity nester density Farm size -0.46 0.13 0.0003***
Native cavity nester density % Natural land 0.51 0.10 <0.0001***
Native cavity nester density Livestock at -0.003 0.16 0.99
point
Native cavity nester density Non-native 0.018 0.008 0.027*
density
Native cavity nester density BCR -0.098 0.23 0.66




Table S10. Estimates from structural equation model depicted in Fig. S13a modeling species of
concern and non-native densities as a function of farm size, % natural habitat in the landscape,
livestock on farm, and Bird Conservation Region. Crop system and Coastal California are the
reference groups for livestock and Bird Conservation Region, respectively. Global Fisher’s C =
1.21, P = 0.55. Non-native density marginal pseudo R2=0.25 and conditional pseudo R2= 0.59,
and species of concern density marginal pseudo R2= 0.08 and conditional pseudo R2=0.35.

Response Predictor Estimate | Standard P value
Error
Non-native density Farm size -1.12 0.18 < 0.0001***
Non-native density % Natural land -0.86 0.16 <0.0001***
Non-native density Livestock 1.29 0.31 <0.0001***
Species of concern density | Farm size -0.042 0.090 0.64
Species of concern density | % Natural land 0.41 0.13 0.002**
Species of concern density | Livestock 0.48 0.16 0.003**
Species of concern density | Non-native density -0.005 0.009 0.59
Species of concern density | BCR -0.15 0.18 0.39
Species of concern density | % Natural*Livestock | -0.37 0.16 0.023*

Table S11. Estimates from structural equation model depicted in Fig. S13b modeling species of
concern and non-native densities as a function of farm size, % natural habitat in the landscape,
livestock presence within a point, and Bird Conservation Region. No livestock and Coastal
California are the reference groups for livestock and Bird Conservation Region, respectively.
Global Fisher’s C = 0.44, P = 0.80. Non-native density marginal pseudo R2=0.25 and
conditional pseudo R2=0.57, and species of concern density marginal pseudo R2=0.05 and

conditional pseudo R2=0.34.

at point

Response Predictor Estimate | Standard P value
Error
Non-native density Farm size -1.07 0.18 < 0.0001***
Non-native density % Natural land -0.68 0.14 <0.0001***
Non-native density Livestock at point 1.26 0.25 <0.0001***
Species of concern density | Farm size -0.11 0.09 0.23
Species of concern density | % Natural land 0.36 0.10 0.0003***
Species of concern density | Livestock at point 0.17 0.15 0.26
Species of concern density | Non-native density -0.004 0.009 0.71
Species of concern density | BCR -0.15 0.18 0.41
Species of concern density | % Natural*Livestock | -0.29 0.13 0.031*
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Fig. S1. Boxplots showing range of (a-b) natural habitat calculated form the National Land
Cover Database and (c-d) average crop field size in the landscape calculated from the 11ASA-
IFPRI global field size map (Yan and Roy 2016) in a 1500 m radius from farm center by
farming system (CS = crop system, CLS = crop-livestock system) and Bird Conservation Bird
Conservation Region (CA = Coastal California, PNW = Pacific Northwest Rainforest) for farms
surveyed in 2016 (top) and 2017 (bottom).
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Fig. S2. Maps comparing habitat diversity and size of an (a) small, crop system, (b) small,
crop—livestock system, (c) large, crop system, and (d) large, crop—livestock system. Color
coding and scale are consistent throughout panels for comparison. Color coding: red hedge or
woody ditch, purple woody crop, yellow road, lime green mowed grass, brown structure, blue

livestock, gray orchard with livestock, olive pasture/hay, pink cover crop, dark navy flowers.
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Fig. S3. Pairwise scatterplot showing Pearson’s Rz correlations between variables in structural
equation models including livestock presence/absence on farm, farm in a survey point, farm size
(ha), Bird Conservation Bird Conservation Region, % natural/semi-natural habitat in the
landscape (1500 m) from the farm center, and % natural habitat in the landscape from each point
center.
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Fig. S4. Pairwise scatterplot showing Pearson’s Rz correlations between on farm variables
livestock presence/absence on farm, farm size, farm mean crop field size, farm patch richness,
structures/ha on farm, farm % row crop, farm % woody crop, farm % pasture/hay, and on-farm
% natural/semi-natural habitat.
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Fig. S5. Pairwise scatterplot showing Pearson’s Rz correlations between on variables used in
SEM to test mechanistic hypotheses described in Table S4: % natural in the landscape (1500 m),
farm livestock presence/absence, farm size, structures/ha, % row crop on farm, % woody crop on
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Fig. S6. Pairwise scatterplot showing Pearson’s R2 correlations between percentage natural

habitat in the landscape from 100 m to 2500 m.
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Fig. S7. Pairwise scatterplot showing Pearson’s R2 correlations between percentage natural
habitat in the landscape, average field size in the landscape, and size of the farm surveyed.
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Fig. S8. Spatial residuals for (a) non-native bird density, (b) native bird density, and (c) native
bird richness.



Fig. S9. Potos shwing xamplof (a)a saII farm and (b) a large farm.
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Fig. S10. Interactions between farming system (crop system (CS) and crop—livestock system
(CLS) and % natural habitat in the landscape for (a) non-native species density, (b) native
species density, and (c) native species richness. Interactions between livestock presence at survey
point and % natural habitat in the landscape for (a) non-native species density, (b) native species
density, and (c) native species richness.
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Fig. S11. Example of structural equation model presented in Table S5 with an indirect effect of
livestock integration on wild bird communities.
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Fig. S12. Structural equation model showing links between (a) Bird Conservation Region
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nester density. Black solid lines indicate positive relationships, red solid arrows indicate
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significant relationships. Lines are scaled to coefficients.
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Fig. S13. Structural equation model showing links between (a) Bird Conservation Region
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