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To sustain waterfowl populations at levels of the 1970s, as prescribed

by the North AmericanWaterfowl Management Plan (1986), private

landowners must continue to provide habitat for wetland wildlife. Private

landowners oversee the majority of wetlands remaining in the United

States, so their cooperation is essential to anymajor conservation effort to

restore and sustain waterfowl populations in the Mississippi Flyway.

Many groups have worked together since the 1980s to develop water-

fowl habitat on private lands. Much progress has beenmade, and this pub-

lication helps guide continuing efforts. This publication is for private

landowners in the Lower Mississippi Flyway who want to improve their

lands for waterfowl. It is a reference landowners can use for information

about particular aspects of waterfowl management. For example, the pub-

lication answers questions such as these:

• How does managingmy land benefit waterfowl?

• Who is available to help memanagemy land for waterfowl?

• How do I manage soil, water, and plants to improve my land as water -
fowl habitat?

Figure 1. The LowerMississippi River Valley Alluvial Plain (theDelta)
showing remaining forested areas as of 1992. Map provided by the
LowerMississippi RiverValley JointVenture,U.S. Fish&Wildlife Serv-
ice, Vicksburg, Mississippi.

Knowledge is the
first requirement
for success in any
venture. This is

especially true when
managing waterfowl
on private lands.

TheMississippi Alluvial Valley (MAV) or Delta was created by
flooding of the Mississippi River, which drains 41 percent of the
landmass of the continental United States. The Delta extends
500miles from Cape Girardeau, Missouri, to southern Louisiana,
and it comprises more than 24million acres in seven states. The
Delta ranges from 20 to 80miles wide and once contained the
largest spread of forested wetlands in the United States.

Large-scale land clearing of seasonally flooded wetlands did
not occur in the Delta until the 1960s, and about one-third of the
original wetland acreage was converted to farmland from 1950
to 1976. By 1991, only 4.9 million acres (20 percent) of forested
wetlands remained, mostly in Arkansas, Louisiana, andMissis-
sippi. The Delta is one of the most productive agricultural re-
gions in the world because of its fertile soils, subtropical climate,
abundant rainfall, and long growing season. The Mississippi Fly-
way is frequently referred to as the “mallard flyway,” because
hundreds of thousands to more than amillionmallards typi-
cally winter in the Delta. The majority of these mallards are pro-
duced in the Canadian provinces of Saskatchewan, Alberta,
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Manitoba, and the prairie-pothole region
and upper midwest of the United States.
Mallards fly along twomajor migration
corridors in the Mississippi Flyway to
reach important wintering grounds in the
Delta states of Arkansas, Illinois, Kentucky,
Mississippi, Louisiana, Missouri, and Ten-
nessee. Historically, mallards wintering in
the Delta depended primarily on acorns
and other natural seeds and aquatic inver-
tebrates found in extensive hardwood bot-
tomlands to meet their nutritional needs.
As red oak, acorn-producing forests were
cleared, mallards began feeding in crop-
lands, especially soybean and rice fields.
Althoughmallards have adapted their
feeding and other behaviors to the loss of
more than 80 percent of the forested wet-
lands in the Delta, their physiological con-
dition and winter survival and perhaps
even spring reproduction depend upon con-

tinued flooding and food availability in agri-
cultural and natural wetlands in theDelta.

In the 1980s, populations of several wa-
terfowl species, includingmallards, de-
clined because of extensive and long-term
drought on the breeding grounds and loss
and degradation of habitat throughout
North American flyways. In the Delta,
changing bottomland hardwood systems
to croplands and other land uses and flood
control projects have decreased waterfowl
habitat. Public wildlife management areas
and refuges continue to
provide an important
“safety net” of habitat for
waterfowl, especially dur-
ing winter-drought peri-
ods. But federal and state
wildlife conservation
agencies don’t have ade-
quate funding nor sup-

port to purchase andmanage extensive
waterfowl habitat on public lands in the
Delta. This dilemma and research indicat-
ing that mallards and likely other water-
fowl species use private land in the Delta
in proportion to its availability (more than
90 percent in private ownership) under-
score the need to manage private lands for
migrating and wintering waterfowl and
provide management information for
landowners.

Figure 2. The migration route, known as the Mississippi Flyway, used by waterfowl to reach the
LowerMississippi River Valley (theDelta) and other areas along theGulf ofMexico coast. From the
North American Flyway Directory, 1996, U.S. Department of Interior, Fish &Wildlife Service.
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In the Delta, changing
bottomland hardwood systems
to croplands and other land uses
and flood control projects have
decreased waterfowl habitat.



Waterfowl survival
and body condition
tend to increase
when extensive
flooding occurs
in winter.

aged flooding of agricultural lands outside
the growing season can greatly reduce ero-
sion. For example, research conducted by
Mississippi State University (MSU) in the
Delta of Mississippi revealed that rice
fields disked after harvest and left to drain
during winter lost nearly one-half ton of
soil and organic matter per acre compared
to only about 30 pounds per acre for har-
vested rice fields left in standing stubble
and allowed to flood during winter.

When you operate water control struc-
tures to provide winter wetlands for water-
fowl, soil and organics settle out, clearing
water through the settling process and re-
leasing “clean” water when you drain fields.
Also, surface water in agricultural fields
can percolate through soil and help
recharge aquifers. Impounded and winter-
flooded croplands help ease flooding dur-
ing wet winters. You can improve soil
texture when you incorporate crop stubble
into the soil by light disking or rolling fol-
lowed by flooding fields in winter. Winter
flooding also increases soil moisture, en-
hances seed germination in spring, and
lets young plants establish stronger root
systems.

Waterfowl eat seeds, roots, and foliage
of many agricultural pest plants, including
red rice and various grasses. Ducks and
geese eat about 10 percent of their body
weight daily in plant matter. Research indi-
cates that large seeds with fairly thin seed
coats (such as red rice) generally do not
pass through the digestive system of water-
fowl. Also, research byMSU scientists has
revealed that rice fields left in standing
stubble after harvest instead of being
disked can reduce red rice infestations in
production fields. In fields with standing
stubble and “red rice,” red rice seed on the
groundmay germinate among the stubble
during fall but then die after freezing
temperatures. In contrast, disking can
bury red rice seed and keep it viable for
later germination.

If you winter flood rice and other crop-
lands, youmay not have to “burn down”
early season weeds with herbicides before
planting. MSU researchers found you can
reduce weed-control costs by flooding rice
production fields during winter months.
You reduce planting costs this way because
typical “winter weeds” do not grow on
flooded landscapes. So, less land prepara-
tion is required in spring. Many farmers
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Benefits of Habitat
Management

Waterfowl
Frequency and intensity of precipita-

tion generally increase in the Delta in win-
ter. When private lands flood, waterfowl
spread from refuges and other public lands
and use newly flooded agricultural land
and wetlands. There they feed on waste
agricultural seeds, natural seeds and tu-
bers, and aquatic invertebrates. Waterfowl
and other wetland-dependent wildlife ben-
efit when this additional wetland habitat
and resources become available onman-
aged private lands. Waterfowl survival
and body condition tend to increase when
extensive flooding occurs in winter. Birds
returning to the breeding grounds in an
improved conditionmay have increased
reproductive potential and increased
production. Managing private lands for
migrating and wintering waterfowl is criti-
cal to sustaining viable and harvestable
populations of waterfowl.

Landowner and Landscape
Landowners are increasingly aware

that wise stewardship of natural resources
is in their best economic interests. Here’s
what protecting and restoring seasonal or
permanent wetlands can do:

• Decrease soil erosion;

• Enhance soil tilth andmoisture
retention;

• Enhance ground-water stores;

• Decrease winter weeds, crop pests
(such as red rice), and later crop-
production costs;

• Lessen rice straw and other crop
residues;

• Improve quality of discharge
waters;

• Improve water management
capabilities;

• Provide food and habitat for water-
fowl and other wetland wildlife;

• Provide valuable recreational
opportunities; and

• Generate on-site and local revenues.

Although soil loss from fall-tilled crop-
lands in the Delta averages 3 to 4 tons per
acre per year (based on estimates from the
USDA, Agricultural Research Service), man-



Contacts for waterfowl
conservation assistance

on private lands:

DeltaWildlife

Ducks Unlimited

Mississippi Department of
Wildlife, Fisheries and Parks

Mississippi State University
College of Forest Resources

and
Extension Service

United States Fish andWildlife Services

USDA Natural Resources
Conservation Services

Wildlife Mississippi

find they can use no-till or reduced-till
planting during the following crop year,
decreasing equipment use and fuel, labor,
and herbicide costs.

Landowners also can benefit by mar-
keting hunting and other recreational
activities (such as bird watching). Addi-
tionally, landowners and local economies
can gain valuable public relations benefits
from allowing outdoor activities on pri-
vate lands.

Assistance
to Landowners
As part of a national cooperative effort to
restore continental waterfowl populations,
public and private conservation agencies
and organizations have implemented pri-
vate lands programs in several states in the
Delta region. These partners provide
wildlife management technical assistance
and infrastructure for developing wet-
lands for wildlife. In some cases, where po-
tential benefits to waterfowl are great and
resources permit, an organization or
agencymay provide incentives to
landowners willing to provide habitat for
waterfowl.

Waterfowl Feeding
Habits
Ducks in the Mississippi Flyway fall into
twomajor groups: 1) dabbling and perch-
ing ducks and 2) diving ducks. Dabblers
and perching ducks (mallard, gadwall,
blue-winged and American green-winged
teals, northern pintail, American wigeon,
northern shoveler, wood duck, and others)
can walk well on land. They “tip-up” or
dabble along the water surface to feed
rather than dive, and they can fly up from
land or water. Their feeding habitats in
the Delta primarily include flooded (6 to 12
inches deep) agricultural lands and natu-
ral wetlands (such as hardwood bottom-
lands andmoist-soil wetlands). They feed
on agricultural seeds (such as rice, soy-
bean, corn, andmilo), natural seeds, and
other parts of a variety of native plants
(see Appendix and the “WetlandManage-
ment forWaterfowl Handbook” in the ref-
erences section of this publication or at
http://www.ms.nrcs.usda.gov/technical/
NRCS%20Wetland%20Mgt%20for%20
Waterfowl.pdf) and aquatic invertebrates
(such as snails, scuds, crayfish, isopods,
and insects). Some species of dabbling
ducks, such as the gadwall and American
wigeon, feed heavily on aquatic vegetation.

Diving ducks (such as lesser scaup,
ring-necked duck, bufflehead, canvasback,
redhead, goldeneye, hoodedmergansers,
and ruddy duck) cannot walk well on land.
They dive to feed and run along the surface
of the water to get airborne. Some species
may congregate in large flocks and fre-
quent lakes, rivers, coastal estuaries, reser-

Figure 3. Dabbling Ducks.

Figure 4. Diving Ducks.
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Rising

Feeding

Rising

MSU researchers
found you can reduce
weed-control costs
by flooding rice
production fields
during winter

months.
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American Beech (Fagus grandifolia) American Elm (Ulmus americana) Bald Cypress (Taxodium distichum)

BlackWillow (Salix nigra) RedMaple (Acer rubra) Silver Maple (Acer saccharinum)

Natural Cavity-producing Trees

Sugarberry (Celtis laevigata) Sycamore (Platanus occidentalis) Tupelogum (Nyssa aquatica)
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