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Our mission to promote healthy, viable agriculture that protects and 
restores wild nature. We strive for a world in which community-based, 
ecologically managed farms and ranches are seamlessly integrated into 
landscapes that accommodate a range of native species and ecological 
processes. WFA was established by a national group of wildlands propo-
nents and ecological farming advocates who share a common concern 
for the land and its inhabitants. For more than 20 years, we have been 
a leading voice for the bridge between the conservation of wild na-
ture and the sustainability of farming systems. Our work is centered 
on engaging and empowering those involved in the food and farming 
movement, including everyone from farmers and conservationist to 
certifiers and consumers, and since our inception we have led on-farm 
biodiversity conservation practice, education and policy. We have deep 
in-house expertise and a robust network of partners and collaborators 
to help Bring Nature Back to the Farm.

Additional Resources from Wild Farm Alliance can be found at: 
www.wildfarmalliance.org/resources

Contact Wild Farm Alliance at: 

info@wildfarmalliance.org  ;  831-761-8408
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I N T R O D U C T I O N

I.I.

What does this mean for farmers, land managers and others?

Ceanothus thrysiflorus

WHY, WHERE AND HOW

Farmers, land managers and others can use this guide to learn about supporting 
birds and reaping climate benefits with the Beneficial Bird Habitat Assessment and 
Native Plant Tool. Initially, the guide addresses why birds are important farm allies. 
Next, it mirrors the seven sections of the tool. In Sections 1 and 2, the guide de-
scribes the importance of understanding where birds live in the larger landscape 
and the local farmscape. Section 2 also covers where a myriad of farmscaping 
opportunities exist to support birds. Section 3 discusses how appropriate farm man-
agement is critical if birds are to thrive. Section 4 continues by explaining how na-
tive plants can help address the climate crisis. Section 5 describes how native plants 
can provide general breeding and nonbreeding habitat to birds. Section 6 covers 
how native plants as food sources provide not just seeds, nuts and fruit, but also the 
insects they host. Lastly, Section 7 describes how installing native plants that serve 
as nesting habitat will ensure birds are present on the farm at a time when they 
feed enormous numbers of insects to their young. 

PRIORITIZING FOR BETTER OUTCOMES

The tool helps to prioritize conservation practices and actions, and hone native 
plant selections that best support birds, climate benefits and the farm. It is filled 
out twice, once during the planning process before steps are taken, and again after 
implementation, so that improvements can be measured. The farm’s information is 
entered in the first three sections of the tool, and the last four sections fill automati-
cally once native plants are selected. A Bird Report is automatically generated listing 
bird species associated with native plants chosen. By adjusting inputs and choosing 
high scoring native plants using our associated Beneficial Bird Native Plant Chart, 
scores can improve, bettering the outcome for beneficial birds.

WHY BIRDS ARE IMPORTANT ALLIES, ESPECIALLY WHEN HABITAT IS AROUND

Farmers have known for ages that birds can help with pest control. Almost 1,500 
studies were published on economic ornithology between 1817 and 1936. After a 
hiatus when DDT and other pesticides were thought to be superior to pest control 
by birds, there is now a resurgence of avian pest control research. It is an exciting 
topic that is growing substantially, especially as we realize the health and mone-
tary costs of pesticides. Studies show birds are foraging on pest insects, birds and 
mammals all around the world. However not all birds are beneficial all the time. To 
increase their beneficial nature, farmers are increasing the diversity of bird habi-
tat. That helps to diversify the bird community, attracting the kinds of birds which 
are more likely to provide pest control and less likely to be pests. In the following 
accounts, we highlight how birds are eating pests in a multitude of crops and 
impacting the pests during different parts of their life cycles. The more bird species 
present, the more pest control.

Photo: L. Rignanese
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SCIENTISTS have demonstrated that birds re-
duce insect pests in many crops including broccoli, 
cabbage, kale, squash, cucumbers, walnuts, almonds, 
pecans, apples, pears, olives, strawberries, wine 
grapes, maple syrup, alfalfa, corn, beans, millet, rice, 
wheat, palm oil, cotton, oil seed rape, tobacco, tea, 
coffee, and cacao. By excluding birds from some crop 
plants, researchers can compare pest insect numbers 
on plants with and without birds. Many studies have 
shown that excluding birds like this will increase pest 
abundance and sometimes crop damage. On the oth-
er hand, when birds are allowed access to the crops, 
pest insects are often reduced greatly. For example, 
birds have reduced weevils in alfalfa by 33%, aphids 
and thrips in kale by 57%, fruit fly pupae in soils below 
olive trees by 65-71%, corn borers in corn by 90%, and 
bollworms and pod borers in dried beans by 84%.

Bird reduction of crop pests can lead to reduced crop 
damage and improved yields. Chickpea yields were 
increased by 70-89% after birds reduced bollworm 
and pod borers by 62-64%. Broccoli heads defend-

ed by birds were on average 70 grams heavier than 
caged heads from which birds were excluded. Raptors 
consuming rodents in various crops saved growers 
hundreds of dollars per acre in one study, and they 
reduced fruit-eating birds saving growers millions of 
dollars statewide in another study.

B I R DS  C AN  H ELP  FAR M ER S  BY 
E AT I N G  PE S T S

What does this mean for farmers, land managers and others?

We can have confidence that natural enemies 
on the farm extend beyond beneficial insects to 
include birds. Of the almost 120 studies outlined 
in WFA’s Supporting Beneficial Birds and Manag-
ing Pest Birds booklet, 90% show beneficial birds 
reduced pests versus 3% the opposite. Whether or 
not farms are growing the crops where beneficial 
birds have been studied, the evidence is over-
whelming that birds can be helpful. Different crops 
have distinct pests and birds that eat them. Which 
birds show up to help will depend on their forag-
ing strategies and often on the habitat available. 

I.1I.1

To show pest control benefits, studies often exclude birds from 
some of the pests’ locations, such as using these cages over 
codling moth larvae on a walnut tree trunk and comparing how 
much they consumed without cages. 

This Loggerhead Shrike eats insects and small rodents year- 
round, the latter prey more so in the winter when less insects 
are available.

Ph
ot

o:
 S

ac
ha

 H
ea

th

Ph
ot

o:
 M

. B
ol

te

PAGE 5© 2022  |  Wild Farm Alliance  |  www.wildfarmalliance.org



B I R D  D I V ER SI T Y  R ED U CE S  I NSEC T S 
D U R I N G  M AN Y  L I FE  S TAG E S

BIRDS can play different roles on the farm. 
A community of birds can have different 
foraging strategies that reduce various types 
of crop pests during distinct life cycle stages 
and seasons. For example, ground-foraging 
birds such as sparrows or juncos eat cocoon-
ing larvae, pupae, and grubs in the soil of 
perennial crops, reducing the number of 
caterpillar-producing moths and herbivorous 
beetles the following spring. Bark-foraging birds 
such as woodpeckers and nuthatches consume 
the caterpillars that cocoon underneath tree and 
vine bark flakes, in crevices and in winter “mum-
my” nuts. Foliage-gleaning birds such as titmice 
and warblers consume eggs and caterpillars on 
vegetable leaves and stems, larvae and adult 
insects on fruit, aphids on cole crops, and other 
herbivorous insects that damage crops. Aerial 
insectivores such as swallows eat flying crop 
pests and the moths which lay eggs that become 
crop-destroying caterpillars.

What does this mean for farmers, land managers and others?
Habitat can be installed to support the full com-
plement of beneficial birds. Ground-foraging birds 
need verdant grasses and shrubs. Bark and foliage 
gleaning birds need well-established shrubs and 
trees. These habitats provide cover and nesting 
sites for birds who don’t use nest boxes. Aerial 
insectivores have various needs, depending on 
the species. For example, Cliff Swallows need a 
nearby mud source and sites on barns or cliffs to 
build their nests, whereas Tree Swallows need nest 
boxes and/or big trees with cavities.

I.2I.2

Birds that forage for insects in tree bark, such as this 
White-breasted Nuthatch, will consume the larval stage of 
moths like this codling moth larva (above).

The ground and lower-canopy foraging Song Sparrow 
stacks a multitude of aphids in its beak to feed its young.
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M O R E  B I R DS  O F T EN  M E AN  M O R E 
PE S T  CO N T R O L

What does this mean for farmers, 
land managers and others?

One nest box or one copse of shrubs or trees is a good 
start, but to harness the full potential of pest-reduc-
tion services by birds, more habitat is always better. 
The number and spacing of nest boxes depends on 
whether or not the birds defend feeding territories. 
Planted habitat should be installed throughout the 
farm along field edges, ditches, riparian borders, and 
in odd-shaped places where tractors aren’t used. Larg-
er patches of habitat may support several territories 
that provide nesting sites for multiple pairs of birds, 
and different bird species.

I.3I.3

Several nest boxes with the same-size entrance holes are used 
by non-territorial Tree Swallows (above) and territorial West-
ern Bluebirds. When multiple boxes are installed, the Swallows 
will occupy ones near each other but the Bluebirds will only 
use the boxes that are at least 215 feet (65.5 meters) apart.

Increasing bird abun-
dance with vegetative 
and structural habitat 
increases their pest 
control services. Amer-
ican Kestrels, like this 
one eating a rodent, 
increase on farms 
when nest boxes are 
provided for them.

A SINGLE type of bird can be very 
effective at reducing pests, but several 
studies have shown that increasing the 
numbers of bird species and individuals 
on the farm can also increase pest con-
trol. For example, in California walnut or-
chards, the proportion of codling moth 
larvae consumed increased significantly 
as the number of woodpecker species in 
the orchard increased. In California alfal-
fa fields, weevil biomass per kilogram of 
alfalfa decreased by one-third as avian 
species abundance in field margins 
increased from 0 to 15 birds. 

Photo: Stan Lupo
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WHILE BIRDS fascinate us, feed huge numbers 
of insects and rodents to their young and help with 
dispersing plant seeds, not all the roles they play are 
beneficial. Some will eat crops, consume other benefi-
cials or carry diseases. On California strawberry farms, 
researchers found that what makes the difference 
is the amount of habitat on the farm and in the sur-
rounding landscape. When there is a diversity of habi-
tat, there is a diverse bird community. This community 
is more likely to provide net beneficial services such as 
pest control and less likely to carry foodborne diseases 
compared to the fewer species that form large flocks 
and frequent monoculture farms. In Australian apple 
orchards, birds provided an overall net benefit to ap-
ple growers when they reduced the amount of apple 
damage from insects by 12.8% and caused damage 
themselves in only 1.9% of apples. Greater biological 
control was seen in the orchards closest to patches of 
unmanaged vegetation. Similarly, in Australian almond 
orchards, while the birds consumed the crop before 
harvest, they also removed mummy nuts after harvest, 
resulting in a positive net return of up to AUD $275 per 
hectare. The net benefit was higher near field edges 
where bird activity was highest.

In a few instances, birds have consumed natural 
enemies that also reduce pest insects. This resulted in 
no impact to pest control in wine grapes and a slight 
impact to the economic value of strawberries in the 
above mentioned research. However, in one study 
with mixed crops, consumption of beneficial insects 
resulted in yield losses from bird predation.

What does this mean for farmers, 
land managers and others?

Many farmers experience crop damage from “pest” birds 
that results in income loss. But it is no longer so simple to 
put birds in the category of “pests,” since we are learning 
that it depends on what benefits they or their other fel-
low bird species may be providing and the farm manage-
ment. We know that a) birds are undoubtedly beneficial 
when feeding young, b) their damage may be countered 
by different beneficial bird species or by themselves 
cleaning up mummies after the harvest and c) diverse 
habitats generally result in net bird benefits.

I.4I.4

European Starlings are often considered pests because 
they eat fruit. But studies have found them to also be 
beneficial because they will eat the mummy fruit con-
taining pest insects that is left over from the harvest.

M ANAG I N G  FO R  I N CR E A SED  HAB I TAT 
I N CR E A SE S  N E T  B EN EFI T S  O F  B I R DS

Photo: Tuleyome
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In strawberry fields, beneficial Pacific-slope Flycatchers thrive 
with increases in semi-natural landscape habitat.
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L A N D S C A P E  F E AT U R E S

SECTION 11

The surrounding landscape helps determine what types of birds 
use a farm. When neighboring land has a diverse composition of 
natural and semi-natural habitat, especially when there’s a high 
percentage of native plants, it will support a diverse community 
of birds, which controls pests on the farm in a variety of ways. 
Conversely, a surrounding landscape predominantly composed 
of monoculture crops will support fewer bird species who are 
able to make a living there, and those that can are more likely to 
cause crop damage. 

How far a bird flies and available food and nesting resources 
factor into the wider landscape influences, as does a bird’s size 
and metabolic rate. Smaller birds have shorter flight ranges. For 
example, Titmice and Chickadees primarily forage and nest in 
well-defined territories, moving only a couple hundred feet in 
any one direction, whereas Prairie Falcons and Barn Owls typical-
ly have foraging and breeding ranges close to 2 miles. This makes 
sense when you consider that a Chickadee must be close to its 
nest since it will bring insects to its nestlings about 150 times 
a day. On the other hand, a Barn Owl can fly farther and only 
needs to bring six or so rodents back to the nest per day. Hence, 
birds’ foraging and nesting habitats need to be within their flight 
range, and shorter distances are more efficient for them. 

When farms provide habitat, they become more attractive to 
birds, even wide-ranging ones that use more resources off the 
farm, because birds’ abilities to survive and successfully raise a 
family are enhanced. Section 1 of the Tool gives higher scores to 
farms with larger areas of natural or semi-natural vegetation in 
the surrounding landscape and to increased amounts of native 
plants growing there since these attributes can lead to better 
avian pest control. Because farmers don’t have the ability to 
manage beyond their borders, this section is only a small portion 
of the overall score. In the following accounts, we give examples 
of how surrounding habitat influences pest control and describe 
why native plants are better at providing what birds need. 

Photo: Lynn Betts, NRCS

PAGE 9© 2022  |  Wild Farm Alliance  |  www.wildfarmalliance.org



NAT U R AL  HAB I TAT  I N  T H E  SU R R O U N D I N G 
L AN DS C APE  C AN  O F T EN  SU PP O R T  M O R E 
B I R DS  AN D  S O M E T I M E S  M O R E  PE S T  CO N T R O L 

1a1a

IN AGRICULTURAL regions all over 
the world, increases in proportions of bird 
habitat in the landscape have been asso-
ciated with farmland bird abundance and 
diversity. In California vineyards, for exam-
ple, Barn Owls were more likely to select 
nest boxes when they were surrounded by 
greater acreages of grassland, oak savanna 
and riparian habitat. In some cases, more re-
tained habitat in the landscape leads to more 
pest reduction by birds. In California walnut 
orchards, the amount of codling moth larvae 
predation, mainly by birds, increased from 
23% to 65% as nearby habitat increased from 
0 to 38%. Studies in Oregon and Washington 
found that increases in semi-natural cover 
in the landscape meant more ecosystems 
services, including avian pest control.

What does this mean for farmers, land managers and others?
Since the surrounding habitat is often owned or 
managed by someone other than the farmer, it takes 
farm neighbors and community members work-
ing together to conserve and restore habitat in the 
larger landscape. Collaborative examples include 
farmers working together to remove invasive species 
while restoring habitat along a river; farmers and ur-
ban dwellers restoring habitat for declining monarch 
butterfly populations; farmers and conservationists 
using easements to bolster populations of the rare 
Swainson’s Hawk; and a multiple of farmers in a com-
munity planting hedgerows to increase the overall 
habitat in the landscape.

Pest control by Downy Woodpeckers like this one 
often increase in numbers as habitat surrounding 
the farm increases.

Photo: M. Bolte
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1b1b W H Y  NAT I V E  PL AN T S  AR E  B E T T ER

This vineyard is nestled in a native oak savannah that pro-
vides valuable habitat for beneficial birds. 

CALIFORNIA’S wide array of native plants have 
evolved with the soil, the geology and the varying 
weather to require less watering, fertilizing and pes-
ticides, making them low-maintenance. Some also 
fix nitrogen, and most are less likely to be invasive. 
Native birds and their native habitats have closely 
intertwined relationships developed over thou-

sands of years. Native plants produce fruits and nuts 
that are edible for birds and are sometimes more 
nutritious than non-native ones. These plants also 
provide better habitat with protein-rich insects for 
birds raising hungry chicks. In return, birds disperse 
the plants’ seeds through their droppings and help 
reduce insect damage.

Birds will help manage low pest levels or respond to 
higher pest outbreaks, but only if they are already pres-
ent on or near the farm. Rather than farming fencerow 
to fencerow, farmers can benefit from the pest manage-
ment services of birds and other beneficial organisms 
by maintaining natural areas around their farms and/or 
by rewilding the properties. Hundreds of native plant 
options are possible. Installing low-maintenance native 
plants within the farm that connects to surrounding 
landscapes helps farmers attract and provide homes for 
beneficial birds and other wildlife year-round. Including 
native plants ties the farm to the unique web of life that 
has always lived there.

What does this mean for farmers, land managers and others?

This Black Cottonwood has a high bird count for nesting 
and general habitat and provides very many caterpillars.

Photo: Hollywata
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FA R M S C A P E  F E AT U R E S

SECTION 22

Farmscaping can occur on the upper, drier parts of the farm as 
well as lower, wetter areas. The occurrence of native plants in 
these different areas reflects their evolution. Upland plants have 
adapted out of necessity to the dry summers of California’s Medi-
terranean climate. Luscious, water-intensive broadleaf species, 
which are largely found on the East Coast due to its humid 
climate, only exist in the West as leftover remnants from ancient 
landscapes, remaining in the lowland, waterway refuges. 

Mimicking historical upland and low-lying habitats in farms-
caping will result in successful plantings that require little main-
tenance. For upland areas where hedgerows would be appro-
priate, select drought-tolerant plants such as sage, coffeeberry 
and manzanita, which occur naturally on chaparral hillsides. For 
lowland riparian areas, the more water-loving plants such as 
sedges, alders and willows are better. 

Adding perches and nest sites is another farmscaping possibili-
ty. Whether artificial poles, snags, perennial trees and shrubs or 
annual tall plants, these can all serve as hunting perches for large 
and small birds. Placing nest boxes and nest shelves and allow-
ing birds to nest in barns under eaves or on the ground provide 
them with the nesting sites they seek for raising their young. 

Section 2 of the Tool gives higher scores to farms with multiple 
farmscape plantings and structures, which can result in more 
habitat that supports beneficial birds. In the following accounts, 
we emphasize how to make the most of different kinds of farm-
scaping in upland and low-lying areas and how to incorporate 
perching and nest sites. 
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M O R E  HAB I TAT  O N  T H E  FAR M  C AN  I N CR E A SE 
B I R D  PE S T  CO N T R O L  SER V I CE S,  
U P  TO  A  P O I N T

2a2a

THE PRESENCE of at least two trees greater 
than 5 feet (1.5 meters) in height on the edges of 
alfalfa fields led to a higher abundance of birds 
within alfalfa fields and more pest reduction in 
alfalfa closer to these edges. Across the alfalfa 
fields, birds reduced alfalfa weevils by over 33%. 
More caterpillars in kale–up to 80%–were con-
sumed by birds when the closest uncultivated 
habitat was hedgerows. However, hedgerows 
alone may not be the only factor influencing 
pest control by birds. For example, in Califor-
nia walnuts, while the presence of hedgerows 
increased the abundance and number of species 
of avian codling moth predators, it was both 
hedgerows and larger orchard trees that were 
associated with reduced codling moth pests.

What does this mean for farmers, land managers and others?
Planting habitat for beneficial birds will in-
crease their presence and usually will result 
in pest control benefits. Installing an NRCS 
Hedgerow Conservation Practice Standard 
(CPS) and restoring riparian areas using Ri-
parian Herbaceous Cover and Riparian Forest 
Buffer CPSs are some of the practices that can 
be used. Sometimes though, the crop itself 
may have increased their presence. A mature 
walnut orchard with big older trees contain-
ing deep bark furrows is in itself attractive 
to songbirds who help with pest control. At 
other times, intact native habitat may be more 
alluring than crops.

Making sure an alfalfa field has two or more trees on its edges 
increases pest control of alfalfa weevils.

The presence of hedgerows increases the pest control 
services birds provide. Sometimes crops will too, as in 
this mature walnut orchard.Photo: Citrona Farm
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WO O DY  HAB I TAT  HAR B O R S  G R E AT ER  B I R D 
D I V ER SI T Y  AN D  AB U N DAN CE  T HAN  BAR E 
G R O U N D

What does this mean for farmers, land managers and others?
Farmscape enhancement is beneficial to birds in 
most cases. Look for unfarmed areas to install habi-
tat. When possible, plant wider areas with different 
vegetative heights using grasses, forbs, shrubs, and 
trees. When there is not enough room for wide 
areas, plant taller ones (if shade is not an issue).

Match plantings with the habitat requirements of 
the bird species you are trying to attract. For exam-
ple, use the NRCS Hedgerow Conservation Practice 
Standard (CPS) and the Tree and Shrub Establish-
ment CPS to support woodland species, overall bird 
diversity, and raptor roosts. For grassland special-
ists, plant perennial native grasses using Conserva-
tion Cover CPS separated from woodland edges, 
and use Prescribed Grazing CPS in grasslands to 
manage cover for birds and optimize foraging.

Williamson’s Sapsucker is one of many types of woodpeck-
ers that need trees to create nest cavities that they and then 
others use.

Native plant hedgerows, like this one contain-
ing ceanothus, provide insect food, cover and 
nesting sites for birds. The larger the hedgerow, 
the more places there are for adult birds to hide 
themselves and their nestlings from predators.

HEDGEROWS can be on par with riparian 
buffers in supporting the most bird species. Bird 
diversity increases with patch size (i.e., vegeta-
tion height, width, and volume), and vertical veg-
etation structure and composition (i.e., multiple 
layers of a variety of plants).

Overall bird species diversity and abundance is 
greater in woody strip habitats than in herba-
ceous strip habitats, but grassland bird species 
tend to avoid woody edges.

2b.2b.11

Photo: M. Bolte
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What does this mean for farmers, 
land managers and others?

Since habitat connectivity helps birds in many cases, 
or at least does not impact them, it is better to err on 
the side of potential benefits, and encourage linkages. 
Habitat patches should be planted as close together 
as possible. The greater number of patches, and the 
larger and more continuous they are, the more ben-
eficial they will be. NRCS Hedgerow and Windbreak 
Conservation Practice Standards (CPS) can be con-
nected together and linked to Riparian Herbaceous 
Cover and Riparian Forest Buffer CPSs or other wild 
areas on and off the farm.

HAB I TAT  CO N N EC T I V I T Y  C AN  S O M E T I M E S 
B E  B E T T ER  FO R  B I R DS  T HAN  HAB I TAT 
IS O L AT I O N

Connected habitat occupies the edges of roads and waterways.

2b.2b.22

FEW STUDIES have examined habitat connectiv-
ity effects on farmland birds, and the findings depend 
on landscape context. Tree cover connectivity was 
positively associated with two bird species in Chilean 
vineyards, while in German farmlands neither bird 
abundance nor species richness differed between 
connected and isolated hedgerows. More Yellowham-
mers occupied isolated versus connected hedgerows 
in British farmlands—likely because isolated hedge-

rows were the only available semi-natural habitat 
in the area. When birds do occupy isolated versus 
connected patches, the end result can be negative for 
the population. For example, winter survival of first-
year California sparrows was lower in isolated hedge-
rows versus connected hedgerows or nearby natural 
reserves. Conversely, annual survival was unrelated to 
patch connectivity in Spanish woodpeckers.

This hedgerow is connected to riparian habitat that offers birds continuous food and cover, which can improve conditions 
for bird presence and survival.
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NATIVE bird species have evolved to utilize native 
plants. Birds have adapted their migration patterns, 
breeding seasons, behavior and morphology to best 
suit the landscape in which they evolved. Invasive, 
non-native species are a major threat to native birds 
because they displace native plants that provide the 
best food, shelter and nesting sites. For example, 
studies suggest that nonnative fruits available in the 
fall may not provide the nutrition that native plants 
offer to migratory birds, who need to put on enough 
weight to make long journeys to wintering grounds. 
Other invasive plants can change the structure of 
habitats, making them no longer viable nesting loca-
tions for certain beneficial species. Further, birds that 
eat invasive plants will contribute to spreading these 
species because the seeds typically pass through 
their digestive systems and germinate wherever the 
bird deposits them.

What does this mean for farmers, land managers and others?
By harboring invasive plants, farms may inadvertent-
ly impact bird populations, and the invasive species 
may spread to other areas. A good way to limit these 
species on a property while also helping native bird 
populations is to regularly monitor for introductions 
and immediately manage them before they spread. 
NRCS Herbaceous Weed Treatment Conservation Prac-
tice Standard (CPS) can help with removal of invasive 
forbs, Brush Management CPS with removal of inva-
sive woody plants and Prescribed Grazing CPS with 
both kinds of invasives. Mechanical and flame weed-
ing, mulching, using insect biological control, and 
establishing native plant cover to suppress invasives 
can also help with managing them.

Goats provide a biological control method for invasive 
yellow star-thistle. 

Golden-crowned Sparrow perched on the invasive Himalayan 
blackberry. A native plant option is the Pacific blackberry. 

M ANAG I N G  I N VA SI V E  SPECI E S2b.2b.33

Photo: Andrew Reding
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JUST LIKE a farmer’s livestock, birds and wild-
life need water year-round to survive. Most birds 
drink water every day, although some species can 
extract moisture from their food. Having a vari-
ety of water sources attracts a diversity of birds 
to drink as well as to feed and breed. While many 
birds simply dip their bills into small puddles or 
drink from the edges of creeks and ponds, others, 
such as swallows, drink by skimming the water 
surface with their bills while flying. Waterfowl and 
shorebirds rely on wetlands almost exclusively for 
all their needs.

What does this mean for farmers, land managers and others?

Many opportunities exist to provide water and create 
plant habitats for wildlife along water margins. Simple 
actions, like leaving leaks in irrigation pipes that create 
small puddles or installing an NRCS Wildlife Escape 
Ramp Conservation Practice Standard (CPS) in live-
stock troughs that allows birds to safely drink water, 
can make a difference. More involved actions, like 
creating a Pond CPS or modifying it to have a diversity 
of water depths that support more waterbird species 
or a converting spring into Wildlife Watering Facility 
CPS that give better access to water, make the farm 
more bird friendly. Turning a bare ditch into a Grassed 
Waterway CPS and creating Wetland CPSs for wildlife 
and/or for farm wastewater can improve water quality 
by filtering sediments, chemicals and pathogens. Be-
fore taking action, check with local, state and federal 
laws to verify that wildlife watering facilities, ponds 
and wetland projects are properly designed.

An irrigation ditch is vegetated to reduce erosion and filter 
pollutants. Preferably, grassy waterways contain native 
plants to best benefit birds.

Multiple species of swallows, such as the Tree Swallow 
pictured here, rely on open water sources where they drink 
on the wing.

H OW  TO  AT T R AC T  B I R DS  AN D  SHAR E 
WAT ER  W I T H  W I LD LI FE2c2c

Photo: Stan Lupo

Photo: Bob White
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RIPARIAN AREAS, that is, zones next to rivers, 
streams, ponds and lakes are used by more wildlife 
than any other habitat. A diversity of native grasses, 
vines, shrubs and trees grow there, creating layers 
of herbaceous cover and riparian forests that are 
highly productive. Food, cover, nesting habitat and 
migration corridors are present for more than 75 
riparian-dependent bird species in the western United 
States, from hummingbirds to swallows to hawks. 
Aquatic insects are particularly rich in omega-3 fatty 
acids, providing nutritious prey for riparian insecti-
vores like swallows that will also forage over farms. Ri-
parian plants help to stabilize creek banks, and these 
zones act to slow, spread, sink and store water.

What does this mean for farmers, land managers and others?
The majority of riparian areas have disappeared 
from California waterways, providing farmers with a 
massive opportunity for restoration on agricultural 
lands. Native, water-loving grasses, sedges, rushes 
and forbes are best used in NRCS Riparian Herba-
ceous Cover Conservation Practice Standards (CPS), 
and native trees and shrubs in Riparian Forest Buffer 
CPSs between streams and cropped areas. These 
plants and the wildlife they attract can provide a 
range of pollination and pest management benefits 
for farmers. In more arid regions, riparian buffers will 
help maintain high infiltration rates which can assist 
with restoring overdrafted groundwater supplies 
important for irrigation.

Riparian forest buffers between cropped areas and water-
ways provide valuable wildlife habitat. Raptors and song-
birds use the trees and shrubs in this edge habitat as perches 
from which to hunt rodents and insects on the farm.

Song Sparrows are one of more than 75 bird species that 
rely on herbaceous cover and forests in riparian areas. 
Plants like this native willow weed commonly naturalize in 
between restoration plantings of shrubs and trees.

H I G H LY  PR O D U C T I V E  R I PAR IAN 
HAB I TAT S2d2d

Photo: Veit Irtenkau

Photo: Will Parson
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THE FORAGING strategy of some birds is to 
use a high perch from which to view and attack 
their prey. In the absence of trees and fence posts, 
farmers can support and encourage this behavior 
by using “T” perches, or saving a dead or dying 
tree (often referred to as a snag). Raptor perches 
placed during a vole outbreak cost about half 
the price of rodenticides, yet were as effective in 
reducing voles to below the crop economic injury 
level. In Australian vineyards, magpies using 
perches discouraged the presence of fruit-eating 
birds, reducing grape damage by 50%. Higher 
net returns were reaped from chickpea farms that 
used tall plant perches versus those using pesti-
cides. Artificial perches placed on central Florida 
cattle ranches improved the habitat value for 
Loggerhead Shrikes and increased the popula-
tion by 60%. Shrike perches can be enhanced by 
adding a sharp barb, which shrikes use to skewer 
their insect prey.

What does this mean for farmers, land managers and others?
Consider the landscape before deciding where to locate 
the raptor perches. When there are hills, the perches are 
best placed towards the top because the birds travel with 
rising thermals and have a better view up high. Also con-
sider where there are already places for birds to perch, 
such as trees and power poles, and locate perches in open 
habitat away from them. Place raptor perches (NRCS Struc-
tures for Wildlife Conservation Practice Standard) at least 
50 yards from each other. Songbird perches can be placed 
throughout crop fields to draw birds closer to the crop’s 
insect pests. These can be artificial perches made of bam-
boo, wood or metal, or they can be tall vegetative strips of 
plants like sunflowers or sorghum. If farms or ranches are 
located in areas with sensitive ground nesters such as the 
Greater Sage-grouse, it is best not to add perches which will 
increase predation of the already threatened bird.

Sunflowers interspersed throughout crop fields 
can serve as perches for birds that are hunting 
pest insects.

Raptor perches save birds 
energy when hunting, and 
are especially useful if trees 
are not around.

2e2e S O N G B I R D  AN D  R AP TO R  PER CH E S  H ELP 
R ED U CE  I N SEC T S,  R O D EN T S  AN D  PE S T 
B I R DS

Photo: Veit Irtenkau Photo: Sara Kross
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NEST BOXES can increase pest predation and 
the numbers of insect-eating birds, which in turn 
can reduce crop damage and increase yields. For 
example, Western Bluebird nest boxes in Califor-
nia vineyards increased the number of bluebirds, 
who reduced pest larvae at rates as high as 59% 
in the experiment. DNA analysis of feces showed 
that only 3% of the bluebird diet was beneficial 
natural enemy insects. In other studies, Great Tits 
(a relative of chickadees) using nest boxes reduced 
codling moths more effectively nearer to than 
farther away from their nest boxes. When nest 
boxes were used to increase the density of Great 
Tits, apple yields increased 66%. When Great Tit 
nest boxes were placed in organic and conven-
tional apple orchards, females in organic orchards 
foraged mostly in the orchards, whereas females 
in conventional orchards foraged mostly outside 
the orchards, and nesting survival was lower in 
the conventional orchards.

What does this mean for farmers, land managers and others?
Nest boxes (NRCS Structures for Wildlife Conservation Practice 
Standard) are relatively simple to install, and seeing the direct 
benefits of birds feeding insects to their young nestlings will 
reinforce how valuable they are. Consider the number of snags 
and cavity nesting trees that may already be providing some 
nesting habitat. Getting the correct design (i.e., box and en-
trance hole size, ventilation) and placement (height, minimum 
spacing and cardinal direction) is essential. To reduce preda-
tors, boxes are best mounted on poles as opposed to fences or 
trees. Boxes should not be placed near homes or barns if cats 
are present, or near bird feeders, since predators may already 
be attracted to these sites. Nest boxes should be maintained 
yearly. If they are not cleaned out until the worst weather has 
passed, the old material inside the nest can serve as insulation 
to keep the birds warm. For more information, see WFA’s Nest-
ing Structures for Beneficial Songbirds on the Farm.

When nest boxes are mounted on poles rather 
than fences or trees, birds have fewer problems 
with predators.

Installing Western Bluebird nest 
boxes significantly reduces pest 
insects.

2f.2f.11 S O N G B I R D  N E S T  B OXE S  H ELP 
R ED U CE  I NSEC T  PE S T S 

Photo: Wikimedia
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ARTIFICIAL nest boxes that serve as replacements 
for natural nesting cavities can support American Kes-
trels that discourage pest birds. While birds make up 
only a small portion of the kestrel diet, it is the “ecology 
of fear” that discourages pest birds when kestrels are 
around. For example in Michigan, kestrel nest boxes in 
cherry orchards reduced birds that damage cherries, in-
creasing yield by $2.2–$2.4 million for the state over five 
years. While kestrel nestlings were typically fed only 2% 
birds, the raptors’ presence discouraged pest birds in 
the orchard. For every dollar that farmers spent on nest 
boxes, $84–$357 of sweet cherries were estimated to be 
saved from pest bird damage.

What does this mean for farmers, land managers and others?
Kestrel boxes (NRCS Structures for Wildlife Conservation Practice 
Standard) work in cherries to discourage pest birds because the 
raptors are raising their young in the spring around the same time 
that the crop is maturing. Blueberry growers report that kestrel 
boxes also help to reduce pest bird damage. In late-maturing fall 
crops such as wine grapes, they may not be as effective, although 
they will help to increase the number of kestrels in the area. Since 
European Starlings can use the same-size entrance hole, the boxes 
should be monitored to make sure these non-native birds have 
not moved in. American Kestrels prefer boxes be placed in open 
areas away from branches. Since these kestrels scare all kinds of 
birds, not just those who are pests, consider placing boxes 300 
feet (91 meters) away from natural areas conserved for wildlife. 
To increase American Kestrels’ effectiveness for hunting rodents, 
which are a high percentage of their diet, mowing can be done 
(when grass nesting birds are not present) to optimize exposure.

Attracting American Kestrels to the farm helps 
with control of pest birds, rodents and insects, 
and increases the kestrels’ numbers, which are 
in decline. 

The “ecology of fear” saves grow-
ers millions of dollars in pest bird 
damage, even though American 
Kestrels eat mainly rodents. 

2f.2f.22 A M ER I C AN  K E S T R EL  N E S T  B OXE S 
H ELP  R ED U CE  PE S T  B I R DS

Photo: Feng Yu

Photo: M. Bolte
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THE PRESENCE of Barn Owl nest 
boxes helps farmers reduce unwanted 
rodents. In a Napa Valley vineyard study, 
a pair of adult owls brought about 600 
rodents to their nestlings in the spring. 
Using this data to make conservative 
assumptions about owl survival and food 
intake, it’s estimated that a single Barn Owl 
family consumes about 3,500 rodents per 
year. Their diet consisted mainly of agricul-
tural pests–15% gophers, 25% mice and 
50% voles. Barn Owl nest boxes and raptor 
perches placed on levees more effectively 
reduced damage from ground squirrels 
and gophers compared to areas treated 
with rodenticides. The agency in charge 
of the levees estimated a cost savings of 
$7,500 a year for each mile of levee. 

What does this mean for farmers, land managers and others?
It is best to install and clean out Barn Owl nest boxes (NRCS Struc-
tures for Wildlife Conservation Practice Standard) in the late summer 
and fall (September through November). Birds typically survey a 
nest site for a long time before they decide on using it, and once 
the box has been used, it needs to be cleaned out on a yearly basis. 
Doing this work in the late summer or fall will result in the most nest 
occupancy and the least nest disturbance. Since Barn Owls are not 
territorial, their boxes can be put up 100 feet (30.5 meters) away 
from each other and will likely still be occupied. The boxes should 
be at least 10 feet (3 meters) off the ground and face north or east, 
aligned away from direct afternoon sunlight. Ideally, the boxes are 
placed in an area with habitat within ½ mile; grassland is especially 
important, but oak savanna and riparian areas are also beneficial. 
Even if the Barn Owls don’t raise their young in the boxes, they may 
use them to take a break from their nestlings or for cover during the 
non-breeding season when the weather is bad. For instructions on 
building a box, see WFA’s Barn Owl Nest Box Plans.

Barn Owls nest boxes should never be placed 
near busy roads where birds may be hit or in areas 
where rodenticides are used.

2f.2f.33 BAR N  OW L  N E S T  B OXE S  H ELP 
R ED U CE  R O D EN T S

Two adults and four nestlings kill about 
3,500 rodents per year. A farm with 10 
nest boxes could support the consump-
tion of about 35,000 rodents per year.

Photo: Kentish Plumber
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FA R M  M A N AG E M E N T

SECTION 33

One of the most impactful actions farmers can take to support 
birds and benefit from their pest control is to limit the amount 
and kind of pesticides and the way they are applied. Native 
habitats on and around the farm will draw birds into crop fields 
to feast on pest insects if there is a plenitude of insects to round 
out a bird’s diet. But if there is very little habitat and what is 
available is impacted by pesticides, it is less likely that birds will 
offer their services.

Reducing the quantity and toxicity of pesticides that outright 
harm bird health, including avoiding treated seeds that birds 
might consume; decreasing the use of herbicides that unneces-
sarily destroy field edge habitat; eliminating herbicide-resistant 
crops; and practicing organic or Integrated Pest Management 
(IPM) will go a long way toward lessening pesticide impacts. 
More insects will be available for birds to eat, and the farm will 
be safer for birds. Healthier populations of birds will be better 
able to cope with the changing climate in the future.

Promoting biodiversity increases net benefits of birds. While 
installing native habitat is one way to do that, another is to 
increase crop and livestock diversity. The more kinds of varied 
habitat, the easier it is to coexist with birds that cause little crop 
damage and don’t carry foodborne pathogens. As fires are more 
prevalent in California, farms now need to find a balance be-
tween fire hardening landscapes around their structures while 
continuing to support birds.

Section 3 of the Tool gives higher scores to farms that employ 
management actions which can result in better support of 
birds. In the following accounts, we underscore the importance 
of reducing toxic pesticides and promoting biodiversity while 
coexisting with birds and/or their habitat, which at times may 
need management.
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THE USE of toxic insecticides and herbicides has 
reduced insect populations and plant seed production, 
decreasing food for birds. Pesticides can lead to long-
term health impacts to birds or even immediate death. 
Consumption by birds can cause weight loss, impaired 
migration, eggshell thinning and resultant reproduc-
tive failure and mass bird deaths, all of which reduce 
bird populations. 

One type of insecticide called neonicotinoids (or neon-
ics for short), significantly impacts U.S. birds, with larger 
effects on grassland and insectivorous bird populations. 
Neonics, such as imidacloprid, are the most commonly 
used insecticides in the world. They are often included 

in seed coatings of corn, canola, sunflowers and soy, 
and in many cases pose greater environmental dangers 
than the highly toxic organophosphates they replaced. 

Other types of pesticides, including those that kill fun-
gus and rodents, also have unintended consequences 
on birds. Across eight European countries, bird species 
diversity declined with increased fungicide applica-
tions. In the United States, the use of first- and sec-
ond-generation anticoagulant rodenticides has result-
ed in the deaths of many species of raptors, violating 
several laws that protect migratory birds, eagles and 
endangered species.

What does this mean for farmers, land managers and others?
Pesticides are often looked upon as the best, or some-
times the only, solution to a pest outbreak, even though 
research has shown that birds and other biological control 
methods can be effective. Before using any pesticides, 
farmers should assess the products they are considering 
and determine the risk (and the corresponding plan to 
mitigate the risk) to the farm landscape and ecosystem. 
An effective Integrated Pest Management (IPM) plan 
ranks cultural practices (i.e., growing appropriate crops 
for the region or mowing for weed control before or after 
nesting) and biological practices (i.e., pheromone mating 
disruption or beneficial insects) higher than the use of 
pesticides, organic or not. When birds are part of a farm’s 
IPM program, using toxic pesticides may kill the goose 
that laid the golden egg.

Since 1970, grassland birds, such as this Western Mead-
owlark with an insect in its bill, have lost more than 
50% of their breeding population in the United States. 
Habitat loss and more toxic pesticide use in breeding and 
wintering ranges are considered leading causes of bird 
population declines.

PE S T I CI D E  EFFEC T S  O N  B I R DS3a3a

It is nearly impossible for farmers to buy conventional corn 
seeds that have not been coated with neonicotinoids. Photo: Oregon Department of Agriculture
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ON A FARMER’S property, crops can be integrated 
with native habitat for beneficial birds, rather than kept 
separate from the production areas. Doing so will bring the 
birds closer to crops, where they can help the most with 
pest control. Besides native plants, the crops themselves 
and their management (including how much tillage is 
used) may also help support birds. If livestock are present, 
they can be managed to shape bird-friendly pastures.

What does this mean for farmers, land managers and others?
As farmers reduce their field sizes and surround these fields 
with native edge habitat and/or replace weedy areas with 
native plants, they will provide a suite of food, cover and 
nesting resources for birds. Planting a variety of crops, such 
as orchard trees that provide structure, cut flowers that offer 
nectar and seeds, and cover crops that give shelter, also 
makes farms attractive to birds. Reducing tillage increases 
crop residues and additionally offers shelter for birds. Farms 
that integrate livestock and crop production make their 
operations more inviting to birds, especially if they manage 
grazing to foster adequate grass and forb cover and trees 
and shrubs that add structure. Increasing these habitat ele-
ments increases the diversity of birds with different foraging 
strategies and the diversity of pests they will eat.

A mixture of various plants in a cover crop provides 
multiple benefits for the farmer and birds. Cover crops 
can be grown between crop rows such as in orchards, 
as part of a crop rotation or on fallowed fields. 

PR O M OT I N G  B I O D I V ER SI T Y  W I T H I N 
AN D  AR O U N D  PR O D U C T I O N  FI ELDS3b3b

Creating field edges that transition from crops to 
herbaceous wildflower patches to hedgerows with 
shrubs and trees adds plant, bird and beneficial 
insect diversity to the farm.

Photo: Kurt Lawson

Photo: Emorsgate Seeds
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BIRDS and other wildlife have a relatively low frequency of 
vectoring human pathogens. Livestock, due to their proxim-
ity and interaction with humans, are generally more likely to 
harbor human pathogens than are wildlife. While birds can 
carry pathogens, it appears that they present the lowest risk 
to food safety when farms are surrounded by and integrate 
natural landscapes, and birds likely present the biggest risk 
to food safety when farms are surrounded by high-intensity 
livestock production. 

After the 2006 E. coli O157:H7 outbreak originating in coastal 
California leafy green crops, some buyers demanded that pro-
ducers take habitat reduction measures on their farms, mis-
takenly believing that this would eliminate the problem. Since 
the outbreak, habitat on and around leafy green farms in the 
Central Coast region of California has decreased, while bare 
ground has increased more than 30%. Notably, a large-scale 
study found that despite this extensive non-crop vegetation 
removal at farm field margins, E. coli pathogen prevalence 
increased significantly from 0.1% to 2.5% of samples in fresh 
produce during the same time period. Additionally, among 
28 California farms, E. coli prevalence was unchanged when 
riparian vegetation was removed, and prevalence significantly 
increased by approximately 5% when non-riparian natural 
vegetation was removed.

What does this mean for farmers, land managers and others?
Providing birds of prey with nest boxes, perches and trees 
will help reduce numbers of crop pests and the contamina-
tion they might leave. Owls, hawks and kestrels kill rodents 
that may be eating the crop. Kestrels also scare “pest” birds 
away, and falcons catch and consume them. Increasing 
farm habitat with hedgerows and riparian habitat creates a 
more diverse bird community. Diverse communities are less 
likely to cause crop damage or carry foodborne pathogens. 

While FDA’s Produce Rules do not require the destruction of 
habitat or the exclusion of wildlife, they do require mon-
itoring for contamination during the crop’s growth and 
especially prior to harvest. Contamination could be from 
birds perching on wires and fences, or trampling, eating or 
directly depositing feces.

Birds of prey such as this juvenile Cooper’s Hawk help 
reduce mammal and avian crop pests that pose food 
safety risks.

B I R DS  AN D  T H EI R  HAB I TAT  AR E  A 
LOW  FO O D -SAFE T Y  R ISK3c.3c.11

Studies suggest that conserving habitat (like around this 
lettuce field) can support bird conservation, mitigate food 
safety risks and decrease crop damage from birds.
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What does this mean for farmers, land managers and others?
Balancing gains and losses is a constant reality for 
farmers. While it’s easy to assume that birds in a 
ripening field are eating the crop, they may be hunt-
ing for the insects that have arrived to eat the fruit. 
Observe birds on the farm for signs of whether they 
are damaging the crop or actually consuming pest 
insects. If the birds are causing damage, determine 
the numbers of pest bird individuals and species 
present to inform the level of protection that is re-
quired. Adapting management strategies based on 
scouting levels and crop and site characteristics will 
result in a more successful protection plan. 

In the short term, non-cash crops can lure pest birds 
away from harvestable crops, or sometimes the best 
option is to use netting. Devices that emit loud nois-
es can be used if human neighbors aren’t within 
close proximity. In the long term, it is best to diversi-
fy the farm which attracts bird species more likely to 
be beneficial. By managing the farm to have more 
nest boxes, perches, native habitats, crop diversity 
and water sources, the birds that show up are more 
likely to provide pest control, and less likely to dam-
age the crop.

CO E XIS T I N G  W I T H  O M N I VO R E S  Y E AR -
R O U N D  W H I LE  M ANAG I N G  T H E M 
D U R I N G  HAR V E S T 

3c.3c.22

Yellow-billed Magpie may con-
sume crops before harvest, but 
they also eat mummy nuts after 
harvest. Coexistence on farms 
can help their population, as 
numbers are declining and they 
are a conservation concern.

BENEFICIAL BIRD or pest bird? While monitoring fields 
for avian activity, this is the question we often ask. But some-
times it’s not so straightforward. The season, a bird’s life cycle 
and available food sources will dictate whether a bird will 
provide pest control services or will damage a crop. Most song-
birds are beneficial during the nesting season as they feed pest 
insects to their ravenous nestlings, and many of these song-
birds will continue to eat insects throughout the year. Most of 
the omnivores, however, will switch to a plant-based diet in 
the fall and may start to cause damage. They may congregate 
in large flocks and become a nuisance as they eat fruit or nuts 
prior to harvest. If the window for damage can be managed, 
the overall benefit to the crop can be maintained. Grapes, for 
example, can benefit from bird pest control services for 
much of the year, with only a few weeks where they are 
vulnerable to being eaten by some birds. In orchard 
crops, birds not only eat insects directly, they also 
clean up mummy fruit and nuts that harbor 
overwintering pest insects and diseases. This 
will save farmers on removal of mummified 
fruits and nuts post-harvest. 

Photo: Steve Colwell
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PROVIDING habitat for birds on the farm and 
minimizing fire risk can be done at the same time 
with proper planning. The most important steps 
to take when hardening agricultural operations to 
fire are making sure your buildings and structures 
are made with fire-resistant materials and having 
ample defensible space that is kept clean of easily 
ignitable material. When reducing vegetation 
is required, consider retaining snags (standing 
dead trees) or creating snags out of existing 
trees. Snags offer woodpeckers places to store 
food and chisel out nesting cavities that they 
and other birds will use. Other factors to consider 
when evaluating habitat are the prevailing wind 
direction and the habitat connectivity. If possible, 
plant downwind from structures to decrease the 
possibility of windblown ember ignition, or if 
you live in a particularly fire-prone region, it may 
be best to plant habitat that is not connected to 
areas where fire would likely come from.

What does this mean for farmers, land managers and others?
While installing habitat on the farm may increase ignit-
able material in the landscape, this should not stop farm-
ers from installing habitat as a whole. Away from struc-
tures, a farmer can still provide habitat patches for birds 
with relatively minimal risk. Consider landscaping with 
fire-resistant native plants such as sugar bush, lemonade 
berry, coffeeberry and oak trees. Keeping the plants clos-
est to structures appropriately watered and appropriately 
trimmed also reduces their chances of ignition. When 
managing defensible space, farmers should balance the 
need for fire safety with birds’ needs for nesting and food 
resources. For more information on fire safety regarding 
habitat on your farm, reach out to your local Fire Safe 
Council or Resource Conservation District.

 Farmscaping with fire-resistant native plants, like this hedge 
which includes  a sugar bush (the central plant in the photo) 
can help to reduce fire danger, especially when planted 
downwind of structures.

FI R E  HAR D EN I N G  T H E  FAR M  W H I LE 
PR OV I D I N G  HAB I TAT 3c.3c.33

This Cedar Waxwing is perching on a fire-resistant fra-
grant sumac bush.

Photo: J.N. Stuart
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C L I M AT E  A N D  H A B I TAT 
B E N E F I T S

SECTION 44

Over the past few decades, many North American bird species have been 
observed shifting their winter and breeding ranges northward due to 
climate change. This is especially true for a number of migratory species, 
which are breeding farther north and arriving there earlier. But it depends. 
Some initiate their migrations based on day length, not temperature, and 
this is resulting in timing mismatches for when the birds arrive, build nests 
and produce young and for when plants leaf out, provide nesting cover 
and support insects like caterpillars that are available for birds to eat.

A changing climate is expected to alter the populations of crop pests that 
birds may eat. Small temperature rises can increase the number of gener-
ations per year for many insects, mites, and nematodes, and additionally 
increase their geographic ranges.

Temperature rises may also require birds to use more energy for thermo-
regulation. This can affect their ability to maintain regular levels of activity 
and the energy needed for reproduction and to just survive.

Climate change is impacting birds whose habitat has been destroyed by 
fires, contains reduced plant resources due to drought and/or has been 
besieged by invasive species that have moved into stressed landscapes 
after these impacts have taken place. Habitat decreases may also occur as 
birds’ ranges and numbers decline because the birds are less able to help 
disperse plant seeds through their droppings, which reduces the natural 
regeneration of landscapes they use.

An intermediate projected increase in global surface warming could cause 
extinctions in several hundreds of landbird species, many of which are 
insectivores whose pest reduction services will also be lost.

To combat these impacts and increase resilience for important functions 
such as pest control, farmers can increase native plant diversity on the 
farm. In Section 4 of the Tool, we use data derived from the California 
Native Plant Society to automatically rate native plant species selected in 
the Plant Pick List for their ability to create habitat with climate benefits. 
In the following accounts, we highlight how to make the most of farms-
caping by prioritizing the use of native plant species that store abundant 
carbon, provide climate-stressed birds with cover year-round and are more 
resilient to climate impacts. These plant characteristics will not only help 
to draw down greenhouse gas emissions but will also provide refugia that 
meet birds’ needs into the future.

The symbols at the top of the page signify climate benefits and are used in 
the Beneficial Bird Native Plant Chart. Photo: Juhu Kinnunen
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MANY PLANT characteristics minimize climate 
change impacts. One that is easy to see is the structural 
form or growth habit, in other words, how a plant grows. 
Plants vary in their growth habits, from trees to grasses 
and many forms in between. With plants’ amazing abilities 
to capture CO2 from the air, turn it into sugars and plant 
tissues and release oxygen back into the air, they can help 
reduce greenhouse gasses. Bigger woody plants such as 
large shrubs and trees produce more biomass, storing 
more carbon compared to smaller plants like small shrubs, 
grasses and vines. As trees get larger and older, their 
ability to store more carbon goes up. In general, trees are 
approximately 50% carbon by dry weight. While storing 
more carbon helps reduce drivers of climate change, more 
plant biomass also provides bird habitat for cover, forag-
ing, and nesting as climate change is making it harder for 
birds to make a living and raise their young. 

What does this mean for farmers, land managers and others?

Integrating larger native shrubs and trees 
on the farm will sequester more carbon and 
provide more habitat that attracts a diversity 
of birds compared to smaller plants. In re-
gions where agriculture is the dominant land 
cover, windrows of trees and shrub hedges 
can be a welcome sight for birds looking for 
food and a place to rest. By using similar na-
tive plant species to those in nearby natural 
areas, birds present there will more likely fly 
to the farm and consume crop pests. 

This large Fremont cottonwood provides resilient perching and nest-
ing habitat for a Great-horned Owl at a time when climate change is 
threatening bird populations. 

L AR G E  PL AN T  G R OW T H  HAB I T S 
PR OV I D E  N EED ED  R E SI L I EN CE4a4a

Large trees such as oak, pine, cottonwood, quaking aspen, willow, 
maple, sycamore, and alder all rank high in their importance to birds 
like this Hairy Woodpecker, and their presence on the farm helps to 
draw down greenhouse gasses.

Photo: Jerry McFarland

Photo: Terry Feuerborn

Beneficial Bird Habitat Assessment & Native Plant GuidePAGE 30



PLANTS that retain their leaves year-
round are evergreen, compared to decidu-
ous plants whose leaves drop off seasonally. 
Some evergreen species may temporarily 
lose most of their leaves during exceptionally 
intense droughts or weather events, and all 
evergreen plants drop a few old leaves peri-
odically. But under most circumstances, ev-
ergreens stay green, as their name suggests, 
all year. Having a longer growing season and 
maintaining their leaves, evergreens benefit 
birds, especially during late fall, winter and 
early spring when most deciduous shrubs 
and trees have no leaves. Evergreen shrubs 
and trees provide thermal cover when birds 
need protection from cold winds or help 
getting through daily temperature fluctua-
tions. In addition to providing shelter, ev-
ergreen plants also provide food deep into 
winter for resident birds who remain instead 
of migrating to warmer climates. 

What does this mean for farmers, land managers and others?
Farmers have the opportunity to help pest-reducing 
birds cope with climate change by farmscaping with 
perennial evergreen vegetation along farm edges, 
in riparian corridors and other non-crop areas. These 
practices not only provide refugia for birds, but can 
increase carbon storage, and if intercepting runoff, 
can reduce nitrate emissions. An overall increase in 
agrobiodiversity (i.e., both crop and wild diversity) is 
expected to decrease vulnerability and increase re-
silience for important functions such as pest control 
and pollination. Evergreens are not limited to just 
large trees. California is home to many wonderful 
evergreen shrubs and trees of many sizes that can fit 
any farm’s needs. 

Manzanitas range across California and come in many 
shapes and sizes. They are drought-resistant, and protect 
birds from the elements year-round, and most provide food 
for birds into winter.

Holly-leaf cherry is an evergreen shrub/small tree that provides birds 
with cover and food resources all year long. It is great for pollinators 
and well-adapted to summer heat and low moisture.

E V ER G R EEN  PL AN T S  PR OV I D E 
B EN EFI T S  TO  B I R DS  Y E AR- R O U N D 4b4b

Photo: David Seibold
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What does this mean for farmers, land managers and others?
Regardless of where a farm is located in Cal-
ifornia, there are many native plants that are 
well-adapted to current and future conditions. 
When installing perennial species that take years 
to grow and mature, selecting species that are 
well-suited to the current climate and soils is 
important. Just as essential, though, is to select 
plants that are able to take big changes in cli-
mate. It is best to choose plants that are able to 
respond and thrive in the face of temperature 
swings, and increased strength and frequency of 
floods and droughts. Doing so will improve the 
resilience of the farm.

Oak trees are a good bet for the farm. This excellent bird habi-
tat will likely respond well to climate change as oaks are found 
the length and breadth of California, and across the country. 

PL AN T S  T HAT  G R OW  I N  M O R E  R EG I O N S 
R E SP O N D  B E T T ER  TO  CLI M AT E  CHAN G E4c4c

This Western Tanager is taking shelter from the sun 
in a white alder, a plant species that is wide-ranging 
across many regions of California. 

TOPOGRAPHY, soil conditions and 
climate patterns are highly variable across 
California, which is why plant diversity is 
incredibly high in the state. Native plants 
that are distributed throughout much of 
California have adapted to many different 
conditions, positioning themselves to best 
respond to future changes in climate. These 
natives have adjusted to various climates 
with many different growth habits and 
traits, allowing them to respond to climatic 
fluctuations in temperature and rainfall. 
They are well-adapted to protect the land 
from future droughts and floods while pro-
viding needed bird habitat.

Photo: Jerry McFarland

Photo: Charlie Day
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G E N E R A L  H A B I TAT  FO R 
B I R D S

SECTION 55

The gradual, almost imperceptible decline of North American 
birds is occurring–if we weren’t paying attention, we might 
not notice. However, in 2019 researchers reported there were 3 
billion fewer birds in North America than in 1970. Not just rare 
species but also common ones are plummeting. Agriculture in-
tensification is a leading cause for decreases in birds’ abundance, 
survival and reproduction. Habitat destruction and widespread 
pesticide use are the major drivers. The most severe declines 
were seen for grassland birds and aerial insectivores, both of 
which are associated with farmland habitats and are known to 
provide pest control.

Indirectly, frayed habitat connections, disturbance and reduced 
food supplies are linked to these declines. Especially troubling 
are the cascading effects of diminishing numbers of insects. As 
insects decrease, so does the food birds need for successfully 
raising the next generation. 

Farms can help reverse this trend by diversifying the farmscape 
with native plants that suit birds’ needs. In Section 5 of the Tool, 
we compile the native plant species and genera used by birds 
in their breeding and nonbreeding seasons–what we are calling 
“general habitat.” This data comes from more than 100 years of re-
search collected in Cornell Lab of Ornithology’s Birds of the World 
(see Appendix 6). The Tool automatically rates native plant species 
selected in the Plant Pick List for their ability to create general 
habitat that leads to an increase in the number of birds support-
ed. In the following account, we describe only how critical cover 
is to birds, since other components of general habitat (water, food 
and nesting sites) are discussed elsewhere in this document. 

The symbol at the top of the page signifies general habitat and 
is used in the Beneficial Bird Native Plant Chart to show which 
native plants birds prefer.

Coyote Brush

 
Photo: Gary Monroe, USDA NRCS
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BIRDS use plants for general habitat in the 
forms of cover, food and nesting resources. 
The main reason for cover is to seek shelter 
from the outside elements, including protec-
tion from precipitation, extreme temperatures, 
predators, and in the case of nocturnal birds, 
even the sunlight. To hide from precipitation, 
many birds will take refuge in a tree cavity or 
under the dense foliage of a tree or compact 
perennial shrub. These same structures also 
keep birds warm during cold periods such as 
winter and nighttime by acting as blankets that 
keep body heat in and energy-draining wind 
out. Lastly, birds use plants to hide from preda-
tors. Dense or spiny shrubs will deter predators 
from continuing a hunt. Further, tall trees and 
tree cavities provide birds with hiding plac-
es that render them inaccessible to larger or 
ground predators. The ways in which birds use 
plants for food and nesting sites are detailed in 
Sections 6 and 7. 

What does this mean for farmers, land managers and others?
Providing cover on farmland is essential for making 
spaces habitable for birds. Birds require general 
habitat in the form of trees and shrubs of varying 
ages, sizes and structures. Planting or keeping field 
edge habitat intact are two great ways to improve 
beneficial bird populations on farmlands. By pro-
viding better habitat and thus attracting more 
birds, farmers can increase the pest management 
services that birds provide on farmscapes.

A dense hedgerow with coyote bush, ceanothus and coffeeberry 
provides important bird habitat and cover.

B I R DS  SU PP O R T ED  BY  PL AN T S 
PR OV I D I N G  N E S T I N G  HAB I TAT55aa&&bb

A Western Bluebird taking cover within an oak tree.
Photo: Mark Gunn
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FO O D  VA LU E  FO R  B I R D S

SECTION 66

Biodiversity is threatened in part by the conversion of native plant 
communities to non-native ones and the resultant change in the 
availability of a balanced diet for birds. While native and non-native 
plants directly provide fruits and nuts, it is mainly the native plants 
that indirectly host nutritious insects like caterpillars. 

The diversity of life is also threatened by declining insects. Most 
birds rely on insects for part of their diet, and those that rely on 
them for most of it, like insectivores, are in steep decline. Using 
DNA from bird specimens curated as far back as the 1800s, we now 
know that insectivorous birds are having to eat smaller insects than 
in the past, so it takes more energy for them to make a living. 

Even so, it is estimated that the world’s insectivores alone consume 
400-500 million metric tons of insect biomass each year. In agri-
cultural areas such as crop fields, shelterbelts and tree-lined field 
roads, they are essential in helping with pest control, eating about 
28 million tons of insects per year.

Supporting birds with a variety of native plants on the farm can 
help to stabilize and hopefully bring back a larger number of our 
avian allies. In Section 6 of the Tool, we compile the native plant 
species and genera used by birds for their food value. The seasonal 
food data comes from the California Native Plant Society, Calflora, 
and USDA Plants Database; the caterpillar host plant data from Dr. 
Doug Tallamy via Calscape; and the plants actually seen being used 
by birds from researchers through Cornell Lab of Ornithology’s 
Birds of the World. The Tool automatically rates native plant species 
selected in the Plant Pick List for their ability to create food-rich 
habitat that leads to an increase in the number of birds supported. 
In the following accounts, we describe how farms that provide a 
year-round food supply, including nectar-bearing and insect-host-
ing plants, will have more birds present to help with pest control.

The symbols at the top of the page signify food and are used in 
the Beneficial Bird Native Plant Chart to show which native plants 
birds prefer. Lazuli Bunting

Photo: Bill Halladay
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THROUGHOUT the year, a farm could have 
tens or even hundreds of different bird species 
living there. Some birds may stay just one day 
during migration or a few days during the winter as 
part of an erratic foraging flock looking for left-
over food from the fall. Other birds may stay for an 
entire breeding season or stick around the whole 
year. Regardless of how long certain birds live on 
your farm, they all forage for food. This can mean 
anything from fruits, nuts, flowers and berries to 
insects, gophers or even other birds. The diets of 
many bird species also change through the seasons. 
For instance, songbirds such as thrushes and jays 
feed on mostly fruits and seeds during the winter, 
but shift to feed on insects during nesting. Having a 
variety of plants that produce fruit, nuts and seeds 
at different times will ensure that birds can find 
something to eat no matter what the season.

What does this mean for farmers, land managers and others?

Farmers can install a variety of plants on their 
property that provide forage for birds year-
round. Selecting plants that have different 
flowering and fruiting times will enable birds 
to find essential food resources on the farm 
through the seasons. While a plant’s food 
resources might be the first thing a bird is at-
tracted to when finding a forage spot, those 
same birds will likely prey upon pest insects 
as well while there.

A Swainson’s Thrush feeding on red elderberries, which are 
highly productive summer and fall foods.

HAV I N G  Y E AR- R O U N D  FR U I T,  N U T S  AN D 
SEEDS  EN SU R E S  M O R E  B I R DS6a6a..11

Acorns, like the one in this 
California Scrub-jay’s bill, 
provide food that lasts 
much longer than seasonal 
fresh fruits, especially since 
the birds store thousands of 
them over the winter. Some 
of the uneaten acorns 
sprout and become trees 
that continue the cycle of 
providing food for the birds. 

Photo: Becky Matsubara

Photo: Mick Thompson
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DIFFERENT from most birds, hum-
mingbirds visit a thousand flowers a day, 
dive at 60 miles an hour and fly back-
wards. They and a few other birds are also 
equipped to use nectar as a food source 
because they produce elevated levels of 
the enzyme sucrase. This adaptation helps 
them digest the sucrose (sugar) in nectar 
and gives them access to this treasure 
trove of energy. While hummingbirds 
specialize in using floral resources, they 
are far from the only birds who use flow-
ers as food during parts of the year. Many 
species of birds, including goldfinches, 
orioles, quail, and waxwings have been 
observed eating the flowers of many dif-
ferent types of plants.

What does this mean for farmers, land managers and others?

While some birds will feed on crop flowers such 
as apple or cherry blossoms during the spring, 
they are undoubtedly also consuming pest 
insects while there. During nesting season, many 
of these species feed their young mostly insect 
foods. Birds that end up consuming some of the 
fruit tree blossoms may also help the trees pro-
duce better fruit. Pruning out flowers to increase 
fruit quality is often recommended, so these 
“pest” birds may be saving farmers time, money 
and energy with their free labor. An American Goldfinch consumes catkins composed of tiny 

flowers on a birch tree. 

SOME BIR DS CONSUME FLOR AL R ESOURCES IN 
T HE FORMS OF NEC TAR ,  PE TAL S AND C AT K INS6a6a..22

A Calliope Hummingbird drinks nectar from a 
penstemon, which flowers in three seasons.

Photo: Grant Lau

Photo: Cynthia Cheney
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NATIVE PLANTS typically support 
more high-protein food like caterpillars than 
non-native plants. In California, several kinds 
of native trees like alders, cottonwoods, 
holly-leaf cherries, oaks and willows, support 
over a hundred caterpillar species, while 
non-native trees like ginkos have only a 
couple of associated caterpillars. Sometimes 
non-native plants related to natives, such as 
edible plums related to holly-leaf cherries, 
support larger numbers of insect food too. 
Studies performed in residential yards of 
Washington D.C. found that native plants 
supported more caterpillars than non-native 
plants, causing chickadees to more likely 
forage in native plants that harbored more 
caterpillars. Chickadees were also less likely 
to breed successfully in yards with greater 
amounts of non-native plants.

What does this mean for farmers, land managers and others?

Planting any kind of non-crop vegetation usu-
ally increases bird presence. Using native plants 
will typically provide more bang for the buck 
because they increase the chances that birds 
are provided with the insect food sources they 
need to feed their nestlings and successfully 
raise a brood. Native plants are low-maintenance 
for farmers. Because they are adapted to local 
climates, they need less water and require little 
to no agricultural chemicals.

This caterpillar of the pale beauty moth is bird food. It is 
hosted by native willow, cottonwood and aspen trees.

NAT I V E  PL AN T S  C AN  G EN ER ALLY  SU PP O R T 
M O R E  B I R DS  AN D  T H E  C AT ER PI LL AR S  T H E Y  E AT66bb

Chickadees experienced population decline 
because of lack of insect food in Washington D. C. 
yards with less than 70% native plant biomass.

Photo: John Benson

Photo: Jacy Lucier
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BIRD’S DIETS determine which species 
rely most on which plant food resources. 
Insectivores are most reliant on plants for the 
insects they host. Carnivores typically con-
sume mammals, birds, reptiles and amphib-
ians, and rely on insects hosted by plants 
for only a small part of their diet. Omnivores 
rely on plant and animal food (including 
insects) depending on the time of year. The 
granivores (seed-eaters), frugivores (fruit-eat-
ers) and nectivores (nectar-eaters) are most 
reliant on plants for food. 

While these broad generalizations are helpful, 
there are many exceptions, such as insecti-
vores like Tree Swallows, who will eat plant 
food when it is too cold for many insects to 
be present. Some kinds of carnivores, such as 
Swainson’s Hawks, consume huge numbers 
of insects. Nectivores, such as many kinds of 
hummingbirds, will eat insects and spiders 
near the flowers they visit. 

What does this mean for farmers, land managers and others?

Farmers readily recognize the benefits of supporting 
the insectivores and carnivores. Coexisting with the 
omnivores, granivores, frugivores and nectivores can 
also provide benefits. It’s these types of birds that 
can switch from being helpful (eating pest insects 
and/or weed seeds) to pests themselves (eating 
produce or grain). Since it is nearly impossible to 
plant habitat that only provides food for insectivores 
and carnivores, farmers can support all birds during 
nesting season with native plants, reaping the most 
benefits from all these birds, and then later discour-
age any of them that may become crop pests.

Nearly all songbirds serve up high-protein insect diets, 
like this wasp, to their nestlings, whether or not they also 
eat plants.

B I R DS  SU PP O R T ED  BY  PL AN T S 
PR OV I D I N G  FO O D

Insectivores, like this Nashville 
Warbler, help to reduce insects 
in this kale crop.

66cc&&dd

Photo: M. Bolte

Photo: M. Bolte
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N E S T I N G  H A B I TAT  FO R 
B I R D S

SECTION 77

Migratory birds begin the annual nesting season by seeking out 
a breeding territory with good habitat after arriving from their 
wintering grounds. The best territories have safe nest sites and 
abundant food. The non-migratory “resident” birds either keep 
their breeding territories throughout the winter or set up new 
ones in the spring. Most birds announce their intentions of hold-
ing this critical territory by singing. We think of this as the beau-
tiful sounds of spring, but for them, it is about finding mates, 
raising their families, and for all we know, the pleasure of it!

Almost all birds use plants in one way or another for nesting. 
Some weave nests out of plant materials, and others use cavi-
ties in trees (these birds also use nest boxes), while most rely on 
plants to provide cover from predators and bad weather.

During the nesting season, even birds that mostly eat plants will 
feed their nestlings diets consisting entirely of protein-rich insect 
prey. Herbivorous insects, such as plant-eating caterpillars, are 
often consumed in large numbers.

Farmers can support avian pest control best by having a diversity 
of native plants that provide a variety of nesting materials and a 
large supply of herbivorous insects that birds feed to their young. 
That way, the birds are readily present and available to consume 
nearby crop pests when and if their numbers increase.

In Section 7 of the Tool, we compile the native plant species and 
genera used by birds for their nesting value. This data comes 
from researchers via Cornell Lab of Ornithology’s Birds of the 
World. The Tool reflects this by automatically rating native plant 
species selected in the Plant Pick List for their ability to create 
nesting habitat that leads to an increase in the number of birds 
supported. In the following account, we discuss more about how 
important the right kind of native plants are for nesting success.

The symbol at the top of the page signifies nesting habitat and 
is used in the Beneficial Bird Native Plant Chart to show which 
native plants birds prefer.

Tree Swallow eggs
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PLANTS make it possible for a multitude 
of birds to have a safe place to lay their eggs 
and incubate them. After the eggs hatch, 
plants act as nurseries for parents to raise their 
developing young that will one day fend for 
themselves. Depending on the bird, nests are 
made with gathered plant materials from the 
environment–everything from grasses, moss-
es, leaves and flower parts to twigs, branches 
and sometimes mud. Birds build their nests 
under the cover of a foliated tree or bush 
for protection from predators and weather. 
Some birds nest in the canopies of large trees 
to avoid ground predators, while others may 
nest on the ground under dense bushes to 
stay safe. Regardless, different bird species 
utilize a wide variety of nesting strategies and 
plant resources to give their young the best 
chance of survival.

What does this mean for farmers, land managers and others?
Maintaining a wide variety of habitat on farmlands 
is vital for birds during the nesting season. By keep-
ing forest edges intact or by planting perennial 
shrubs, farms can provide a variety of nesting cover 
for birds. Including grasses, composite flowers, and 
mosses will provide key materials for birds to build 
their nests. Fostering these resources will increase 
the chances of birds nesting on or near farms. Since 
most songbirds feed insects to their nestlings during 
the breeding season, they can provide fantastic pest 
management in the spring and summer months 
when most birds nest. White sage provides a secure place for a Costa’s 

Hummingbird to feed its young.

B I R DS  SU PP O R T ED  BY  PL AN T S 
PR OV I D I N G  N E S T I N G  HAB I TAT77aa&&bb

A Chestnut-backed 
Chickadee gathers 
material for its nest.

Photo: Becky Matsubara
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APPENDIX 1: PLANTS WITH TOP BIRD ASSOCIATIONS

 Genus  Common  
 Name(s)

# of Bird 
Species  
Assoc.

                 GENERAL HABITAT SUPPORT

Pinus Pine 83
Quercus Oak 77
Populus Cottonwood, Aspen 65
Salix Willow 55
Artemisia Mugwort, Sagebrush 34
Carex Sedge 23
Acer Maple 21
Alnus Alder 18
Baccharis Coyote Brush, Mulefat 18
Typha Cattail 15
Platanus Sycamore 14
Sequoia Coast Redwood 14
Fraxinus Ash 13
Rubus Blackberry, Raspberry 13
Prunus Cherry, Plum 12
Atriplex Saltbush 11
Ceanothus California Lilac 11
Juncus Rush 11
Sambucus Elderberry 11
Arbutus Madrone 10
Arctostaphylos Manzanita 10
Rhus Sumac 10
Rosa Wild Rose 10
Salvia Sage 10
                 FOOD SUPPORT

Sambucus Elderberry 25
Rhus Sumac 23
Prunus Cherry, Plum 22
Quercus Oak 21
Rubus Blackberry, Raspberry 20
Carex Sedge 18
Hordeum Barley 17
Pinus Pine 16
Salix Willow 15
Vitis Grape 15
Lonicera Honeysuckle 14

Eleocharis Spikerush 13
Helianthus Sunflower 12
Acer Maple 10
Amelanchier Serviceberry 10
Cornus Dogwood 10
Ribes Currant 9
Alnus Alder 8
Arctostaphylos Manzanita 8
Populus Cottonwood, Aspen 7
Vaccinium Huckleberry, Blueberry 7
Arbutus Madrone 6
Fragaria Strawberry 6
Frangula Buckthorn, Coffeeberry 6
Salvia Sage 5
                 NESTING SUPPORT   

Quercus Oak 65
Pinus Pine 62
Salix Willow 50
Populus Cottonwood, Aspen 46
Acer Maple 36
Platanus Sycamore 24
Alnus Alder 23
Typha Cattail 22
Carex Sedge 20
Artemisia Sagebrush 17
Rubus Blackberry, Raspberry 16
Rosa Rose 14
Sambucus Elderberry 9
Juglans Walnut 8
Juncus Rush 8
Vitis Grape 8
Fraxinus Ash 7
Prunus Cherry, Plum 7
Rhus Sumac 7
Symphoricarpos Snowberry 7
Arctostaphylos Manzanita 6
Ceanothus California Lilac 6
Frangula Buckthorn, Coffeeberry 6
Arbutus Madrone 5
Hesperocyparis Cypress 5
Opuntia Prickly Pear Cactus 5
Ribes Currant 5

This table summarizes plant genera that has the most bird species associated with General, Food and Nesting Habitat in sections 5, 
6 and 7 of the Tool, respectively. Use it to help choose plants which improve a farms’s Tool scores and support the most bird species. 
To see ratings of all plant genera and the associated 159 species used in the Tool, go to WFA’s Beneficial Bird Native Plant Chart.
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APPENDIX 2: GLOSSARY OF TERMS

DECIDUOUS- A perennial plant with leaves 
which are shed seasonally.

EVERGREEN- A perennial plant with living leaves 
year-round.

FARMSCAPE- The landscape of a farm that 
includes crops, hedgerows, cover crops, woodlands, 
ditches, waterways, and other features.

GENUS- A taxonomic category ranking below 
a family and above a species. It groups together 
species that are closely related through common 
descent that usually exhibiti similar characteristics.

GROWTH HABIT- The shape, height, appear-
ance, and form of growth of a plant species.

HABITAT- Consists of food, water, shelter, and 
space to meet the needs of wildlife.

INVASIVE PLANT- a plant that is able to estab-
lish on many sites, grow quickly, and spread to the 
point of disrupting plant communities or ecosystems.

LANDSCAPE- A portion of land that can be 
viewed at one time from one place.

LANDSCAPE CONNECTIVITY- The degree 
to which the landscape facilitates or impedes wildlife 
movement among habitat patches.

NATIVE PLANT- A plant that has occurred 
naturally in a particular region, ecosystem or habitat 
before the arrival of colonizers.

NON-NATIVE PLANT- A plant introduced 
with human help (intentionally or accidentally) after 
the arrival of colonizers to a new place or new type 
of habitat where it was not previously found.

PESTICIDE- Any substance or mixture of sub-
stances intended to prevent, destroy, repel, or mit-
igate a pest. This includes herbicides, insecticides, 
fungicides, and rodenticides. 

RIPARIAN- Land that links wetlands to streams 
and upland areas and serves as habitats and travel 
corridors. Examples of riparian areas include cotton-
wood and willow forests along streams and vegeta-
tion along lakeshores.

SNAG- A standing dead or dying tree.

SPECIES- A group of living organisms consisting 
of similar individuals capable of exchanging genes 
or interbreeding. The species is the principal natural 
taxonomic unit, ranking below a genus.

UPLAND- All land not classified as wetland or 
deepwater habitat.

WETLAND- Land that supports vegetation 
adapted to soils saturated by surface or ground wa-
ter. Examples of wetlands include marshes, swamps, 
and bogs.

Rhamnus californica
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APPENDIX 3: BACKGROUND 
ON DATA ORIGINS AND TOOL 
FUNCTIONS

APPENDIX 4: DATA 
COLLECTION SHEET

APPENDIX 5: GUIDE 
REFERENCES

APPENDIX 6: TOOL 
REFERENCES OF BIRD/NATIVE 
PLANT ASSOCIATIONS

The following appendices 
may be downloaded here: 
wildfarmalliance.org/tool

Cornus sericea

Photo: Gary A. Monroe
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