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California rice fields provide

Long-billed Dowitcher

Least Sandpiper

invaluable habitat to nearly 230
wildlife species, serving as ‘surrogate
wetlands’ to supplement those that have
been lost over the generations. This
guide provides a natural history of
several waterbird groups and practical
suggestions on ways growers can
provide the best possible habitat for
these birds. We will focus on the
following bird species:
Shorebirds: Dunlin, Long-billed
Dowitcher, Long-billed Curlew,
Black-necked Stilt/American Avocet,
Least Sandpiper, Black-bellied Plover,
Killdeer, Greater Yellowlegs
Wading birds: Great Egret, Snowy
Egret, Great Blue Heron, Sandhill Crane,
White-faced Ibis

Marsh Birds: Black Tern, American
Bittern, Sora, American Coot
Waterfowl: Northern Pintail,
Dunlin

Mallard, Northern Shoveler, Greater
White-fronted Goose

Shorebird Habitat Needs

Black-bellied Plover
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Identification
Most shorebirds are characterized by their relatively
long, thin bills used to probe soft substrates for
buried invertebrates. Shorebirds are most numerous during spring migration (April-May) and fall
migration (July-September) but many spend
winter in the Central Valley from October-March.
They often forage in large flocks spread across a
field. Shorebirds are deft fliers and when a flock
takes flight, they appear to twinkle across the sky.
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Non-breeders
Many non-breeding shorebirds prefer open mudflats or other shallowly flooded habitats with short,
sparse vegetation or rice stubble. Species that
prefer this type of habitat include Long-billed
Dowitcher, Least Sandpiper, and Dunlin. In
addition to these flooded habitats, Black-bellied
Plovers and Killdeer will also use moist soil with
short and sparse vegetation. Some species such as
the Long-billed Curlew and Greater Yellowlegs
will also forage in habitats created by a mosaic of
standing water, saturated soil and vegetation or
rice stubble. Water depths between one and a half
and four inches are appropriate for all shorebirds.
Nesting Birds
Only three species of shorebirds regularly breed
in the Sacramento Valley: American Avocets,
Black-necked Stilts and Killdeer. American Avocets
and Black-necked Stilts prefer shallowly flooded
wetlands with sparse vegetation and lay their eggs
in a shallow depression in the ground in areas
near the water’s edge. Nesting sites can include
islands or wind break levees similar to internal
levees of rice fields. Black-necked Stilts nest in
similar habitats but also prefer areas with more
vegetation, including within a rice field. Killdeer
prefer to nest on bare dirt or gravel and will also
nest on field roads and rollovers. Shorebird
nesting can begin as early as April and continue
through early June. Most nests have four eggs
with brown splotches which hatch in three to
four weeks. The small downy chicks leave the
nest within a day but are flightless and vulnerable. They are tended by parents for another four
weeks. Although Killdeer typically place their
nests on road margins rather than in tire-tracks,
reducing road use after planting will ensure the
safety of nests and chicks, which are small,
cryptically colored, and difficult to see when
they crouch from danger.
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Wading Birds Habitat Needs

Great Blue Heron

Great Egret

Snowy Egret

Sandhill Crane
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Whether they are foraging in flooded or dry
conditions, herons and egrets use stealth to stalk
their prey from above, then with a fast grab
snatch crayfish, frogs, snakes, lizards and small
mammals. Other wading birds, such as the
Sandhill Crane and White-faced Ibis, glean
seeds and insects from the surface of the water
or probe muddy substrates with their bill.
Non-breeding wading birds use a diverse range
of aquatic habitats including open water (lakes,
rivers, canals, flooded ag fields, etc.), vegetated
wetlands (tule marshes), and habitats with a
mosaic of standing water. They will also use
areas with saturated soil and vegetation or rice
stubble but can sometimes be found in dry
fields. In winter rice, Great Blue Herons and
Great Egrets mainly forage along the internal
field levees and at water-boxes for crayfish, but
will also forage within the rice check. These
species prefer water depths between three and
six inches. Sandhill Cranes and White-faced Ibis
forage within rice checks, exploiting waste-grain
and invertebrates.
Although wading birds do not nest in rice
fields, they use rice fields as foraging habitat
during the breeding season. Herons and egrets
nest colonially (many nesting pairs in the same
tree) in mature trees along river corridors and
occasionally in large trees found in open fields.
Multiple species may also nest together in the
same colony where surrounding foraging habitat
is ample and the trees are tall and healthy. The
largest colonies can exceed 300 nests. Ibis also
nest colonially but usually in marshes with
dense stands of tules or cattails. Sandhill Cranes
do not breed in the Central Valley.
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Marsh Birds Habitat Needs
American Bitterns forage much like wading birds,
using stealth to stalk prey from above then snatch
it with fast movement and snap of their bill.
Sora and American Coots eat small food items
including aquatic vegetation and invertebrates
from the surface of the water or on land. Black
Terns forage aerially over water or dry fields,
dropping to the surface to catch invertebrates.

American Bittern

Non-breeding marsh birds have varied habitat
requirements. American Bittern and Sora prefer
flooded habitat with dense vegetation but also
use the interface between the vegetation and
open flooded areas such as the boundary between
a vegetated internal levee and flooded rice check.
American Coots are found in open water and
also flooded, vegetated areas. Black Terns use
shallowly flooded wetlands, flooded rice, and
associated canals during migration but do not
winter in rice.
Bitterns, Sora and Coots prefer to nest in flooded
habitat with dense vegetation (i.e. marshes,
cattails) but not in rice. Their nests are woven
into emergent vegetation and suspended above
the water. The latter two species sometimes
construct a ramp to reach to the top of the nest.
Black Terns also nest in wetlands but prefer
shallowly flooded wetlands with sparse vegetation, including young rice fields. They nest
loosely in groups (semi-colonially) and many
pairs may be scattered through a farm. Black
Terns make a platform of mud and vegetation
surrounded by water where they incubate their
eggs for three weeks. Black Tern chicks stay at the
nest for at least two weeks. Black Tern nesting
can take up to six weeks (and likely longer). Use
caution when applying pesticides or fertilizers
during May through July and try to avoid nests.
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Waterfowl Habitat Needs

Northern Pintail

Mallard

Northern Shoveler

Greater White-fronted Goose
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Waterfowl use many foraging techniques. Typically, they feed on waste grain, invertebrates, and
aquatic vegetation. All waterfowl can forage from
the water’s surface. Dabbling ducks also dunk
their heads and tip their bottoms up to reach
submerged items. Diving ducks do just that: dive
underwater for food. In addition to foraging in
water, geese will also forage in upland habitats,
especially newly planted winter wheat fields.
Non-breeding waterfowl typically forage in
open water and use areas with vegetation or
standing rice stubble to rest. Dabbling ducks
and geese prefer water depths between 6 and 12
inches. Diving ducks require deeper water (up
to two feet) to accommodate diving for food
and are not typically found in rice fields. Geese
prefer both flooded and non-flooded habitats
for foraging and roosting.
Waste grain is an important source of food for
wintering waterfowl. With the introduction of
stripper-header harvesters and the increased
harvest efficiency that followed, less waste grain
is available to waterfowl. Incorporating stubble
into the soil for decomp also decreases the
amount of waste grain available to waterfowl.
Breeding waterfowl nest in vegetated areas,
mallards preferring the densest vegetation and
pintails the sparsest, the latter occasionally
nesting in the open. Waterfowl build their nests
close to the ground using the vegetation to
conceal them. Nesting begins in March and
lasts through most of June. Waterfowl chicks
are active just hours after they hatch and can
be seen following their parents. Geese and
swans do not forage or nest in rice during the
breeding season.
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Waterbird Enhancement Techniques
Creating suitable habitat requires an understanding of waterbird
habitat needs (earlier described), available mechanical decomp
techniques and flooding practices. The following techniques for
enhancing rice fields for a diversity of birds have been developed
as a collaboration between partner growers, PRBO Conservation
Science, and Audubon California:
Creating open mudflats and/or shallowly flooded habitat (<5”)
• It is important to remove rice stubble or work it into the ground so
that it does not emerge from the water’s surface. Use a mechanical
decomp that removes or buries stubble (i.e. chopping or discing)
in combination with a technique that creates a uniform surface
(i.e. rolling) and then flood to a maximum of three inches. Flooding
and stomping is also an acceptable means of creating this habitat
provided the water level is kept at the suggested depth.
• Fields can also be flooded to a slightly greater depth initially and
the water shut-off (“unmaintained flooding”) allowing fields to
drain slowly and creating a mosaic of shallow water and mudflats.
• Chiseling or ripping is not a good decomp method for shallowflooding since it leaves deep ruts that cannot be covered by the
shallow water.
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Creating deeper water habitat (>5”)
• The decomp method used for deeper (five inches or more) open water
habitat is less important because the deeper water will cover the
large mounds.
• Stubble greater than six inches in height should be chopped but straw
can remain in the field. Make sure to flood open water habitat to
the water depth appropriate for the waterbirds of interest (see above).
Vegetation tips
• Maintaining vegetation or stubble in a field can be tricky. It is important to have enough cover but not too much. Chopping, discing, or a
combination of the two will leave appropriate amounts of stubble
in the field to provide a mosaic of shallowly flooded areas and sparse
vegetation. Rolling alone is not recommended to provide sparse
vegetation. Heavy or dense vegetation can be achieved by employing
no mechanical decomp (i.e. harvest only) and flooding the field to
the desired water depth.
Additional practices for creating waterbird habitat
• Flooding at multiple depths across a farm can provide habitat for
various species of waterbirds. Additionally, the practices mentioned
above can be applied to different fields and the results evaluated
during the winter to determine the best practices at particular farms
for attracting waterbirds.
• Leave boards-in waterboxes (“boards-in”) of otherwise un-flooded
fields. Fields that are not intentionally flooded post-harvest can also
provide shallow water habitat if they are properly managed postharvest to remove large dirt clods (see above). Boards-in fields
have been shown to increase water depth after rain events and
increase abundance of four shorebird species.
• Stagger the dates at which boards are pulled in flooded fields after
hunting season is over (“variable draw-down”)
• Flood immediately post-harvest (“early fall flooding”).
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Maximizing Nest and Brood Habitat
on Rice Fields in Production
It is possible to provide nest and brood habitat for waterfowl and
shorebirds while still maintaining rice fields in production. Here
are a few ideas for maximizing this habitat:
1) Complete earthwork on levees and rollovers before April to
reduce disturbance to birds nesting in these areas. Field planting
can proceed after earthwork is completed.
2) Shape levees with gradually sloping sides to provide adequate
space for nest building and easy access to the water. Internal
levees often have steep sides with little area suitable for nesting.
3) Provide vegetated and unvegetated areas on internal field
levees to provide nesting habitat for both waterfowl and
shorebirds. Vegetation manipulation can be done levee by levee
or vegetated and non-vegetated areas can be managed on the
same levee if compatible with ranch operations.
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Potential Future Enhancements
Rice growers can help pioneer new techniques for enhancing waterbird
habitat. The following practices are likely to enhance rice as nesting
habitat for waterbirds but have not yet been evaluated.
1) Construct nesting islands (~800 ft2) within the rice paddy. This
takes a minor amount of area out of production but provides a buffer
against predators for nesting waterbirds. Similar to internal levees,
islands should be maintained with vegetated and non-vegetated areas
to provide nesting habitat for both waterfowl and shorebirds.
2) Experiment with “no-till” production in one or more checks.
No-till checks have sparser vegetation than traditional rice checks
and provide suitable nesting habitat for Black-necked Stilts. No-till
rice can be used in areas that are in low production but still have
seed applied such as warming checks.
3) Plant a cover-crop such as vetch to provide brood habitat. This is
suitable for areas that will not be planted to rice.
4) Shallowly flood fallow fields for shorebird habitat. This is suitable
for fields that will not be planted to rice and that can be flooded
mid-summer. In addition to providing wildlife habitat, this practice
may also help control the weed seed bank and rice pests.
5) Convert warming check to habitat. This takes a small area out of
production but may increase overall yield in the affected field. Warming
ponds do not need seed or fertilizer application and can provide habitat
for a variety of wildlife depending on the water depth.
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Evaluating the Results
Evaluating if these practices are working can be an intensive process.
Biologists can conduct multiple surveys to inventory bird diversity
and abundance before and after new practices are initiated. However,
observations by you are also effective in evaluating your efforts. You
may notice increased wildlife diversity in terms of the number of species
and the number of individual birds you are trying to attract with
different habitat types. Benefits to production can be evaluated directly
by comparing yields, fertilizer use, weed and pest control. The different
mechanical decomp techniques mentioned should not affect yield. In
fact, incorporating straw into the soil (e.g. disc) can increase soil
nutrients and reduce fertilizer needs. While this practice may increase
weeds, a problem mediated by winter flooding, it may also decrease
pests. In short, there are many variables working together and the best
practice for increasing birds while maintaining production may vary
from farm to farm. Regardless, the sheer enjoyment of seeing more birds
on your property may provide enough incentive to try new practices.
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California Rice Commission
www.calrice.org

