
PRE F ACE 

Over 97 percent of the land in Nebraska is in private ownership. This 
means that farms, ranches, and other privately-held rural lands of Nebraska 
produce most of the state's wildlife. From these lands hunters harvest 
about three-fourths of all game taken annually. Many people also enjoy 
seeking wildlife with binoculars or cameras. 

Wildlife does have value: 

Visual beauty - aesthetics 

Fur - bobcat, coyote, raccoon, mink ... 

Pheasant - quail - deer - turkey - rabbit •.. as food 

Fish for the table 

Nongame birds eat insects 

Predators clean up killed animals 

Recreation - fishing, hunting, birdwatching, and photography 

These management guides for selected wildlife species were assembled for 
use in promoting more and better wildlife habitat diversity in intensely 
cultivated, as well as rangeland, areas of Nebraska. 

Managing the land for wildlife as well as crop or range production is good 
business. It has been proven that wildlife is a byproduct of fertile 
healthy land which in turn is accomplished by practicing a good soil and 
water conservation program. 
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UJ.JV MANAGEMENT GUIVE FOR PHEASANT - Ne.bJuu.ka. 

Good Phea4ant Range. 

Cropland: 
Grassland: 
Woody or 

shrub cover: 

65-80% 
10-20% 

5-10% 

Undisturbed 
herbaceous 
vegetation: 3-10% 

Cov~: Winter Cover - Consists of shrubs. shrub and tree combinations, or tall 
herbaceous vegetation, such as emergent aquatic vegetation, sweetclover, 
or annual weeds. These areas should be of sufficient size or arranged 
in such a way that part remains somewhat free of drifting snow. They 
should be located near a reliable food source. Tall, warm-season native 
grass stands in excellent condition also provide good winter cover. Bull­
dozed piles of trees can provide usable cover if they have adjacent weedy, 
grassy areas. 

Nesting Cover is medium-high herbaceous vegetation of medium density. 
A stand of cool-season grasses, such as intermediate wheatgrass and 
bromegrass mixed with alfalfa, is ideal. In order to assure high repro­
ductive success, at least 5-10% of the land should provide undisturbed 
nesting cover during May and June. Minimum width of strips: 20 feet. 
Minimum size: 1 acre; preferably up to 20 acres. Average height of 
ideal cover: at least 6 inches in April. 

Brooding Cover - The ideal site will have a good mixture of weedy or 
brushy fencerows, undisturbed grassy odd areas, and crop border of grain 
within an 80-acre area. Draws, with grasses, forbs, shrubs, and small 
trees passing through two or three different cover types, furnish all 
the needed requirements. 

Roosting Cover - Consists of medium or tall herbaceous vegetation, 
including annual weeds, alfalfa, and small-grain stUbble during snow­
free months. Tracts of sweetclover, tall annual weeds, and tall emer­
gent aquatic vegetation provide the best roosting cover during the winter. 

Loafing Cover is furnished by any vegetation described for winter cover 
and escape cover during all seasons except during winter months when 
loafing cover will be limited to winter cover. Field or cover edges 
also provide loafing areas. 

Escape Cover - If requirements are met for winter cover and loafing 
cover, the requirements for escape cover will also be adequate. 

Food: Staple or preferred foods are farm crops, usually consisting of corn, 
wheat, barley, oats, and millet occurring as waste; weed seeds such as 
foxtail millet, kochia, smartweed, and sunflower; insects; and plant 
foliage. The primary food source is from annual plants. Emergency foods 
of importance are the fruit of russianolive, wild rose, buckbrush, and 
other available woody plant fruits. 

wat~: Free drinking water is usually not required, except during drought periods 
when dew is lacking. Otherwise, any preference or need for drinking water 
during the heat of summer has not been established. 
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The seasonal range of pheasants is about two square miles, but is consid­
erably less when their year-round needs are provided in a small area. For 
this reason, year-round needs should be duplicated as many times as possible 
on any area or farm unit for highest populations--this provides diversity. 
A balanced habitat is one in which the proper amounts of food, cover, and 
water are properly distributed and are found to meet the daily requirements. 
A pheasant must find food, cover, and water fairly close together, especially 
during times of stress. See standards and specifications for Wildlife Upland 
Habitat Management (645), Technical Guide, Section IV, for additional manage­
ment considerations. 

HABITAT CHECKLIST 

Type of Adecuate Changes Needed To 
Cover Yes NO Improve Area for Wildlife 

Winter 

Nesting 

Brooding 

Roosting 

, 
Loafing 

Escape 
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LAND rANI\G8ffif FOR OOBW1ITE QUl\IL - NEBMSI<A 

Good Bobwhite Quail Range 

Cropland 
Grassland 
Woodland 
Brushy Cover 

40-60% 
30-40% 

5-40% 
5-20% -- -INTERSPERSION OF COVER TYPES IS THE KEY TO GOOD QUAIL HABITAT 

General - The bobwhite is one of the smallest (6-7 oz.), yet one of Nebraska's 
most important game birds. Like the pheasant, it is a bird of agricultural 
land. The greater the variety of cover types, the more ideal it is for quail. 

Winter Loss - The most common winter loss in Nebraska is due to severe cold, 
below zero, for an extended period, and if their food source is buried beneath 
snow, quail will eventually starve. The means of combating this loss are to 
provide good protective cover from the cold and have the cover close to a food 
source that ts not covered by snow. 

Land Management Practices of benefit to the bobwhite quail are: 

1. Crop rotations and good fertilization programs increase the amount and 
quality of quail foods produced. 

2. Contour stripcropping provides interspersion of cover types. 

3. Grass or grass-legume stands on drainage ditch banks and field borders 
(including headlands on the sloping ends of crop fields) provide nesting 
and roosting cover. 

4. Woody cover in hedgerows, odd areas, and pond areas provide travel and 
escape cover. 

5. Improved pastures and regulating grazing within the carrying capacity of 
the land increase nesting and roosting cover. 

6. Control of fire and grazing in woodlots, in residues of crop fields, and 
along roadsides increases food and several kinds of cover. 

7. Shrubby or herbaceous borders around woodlots provide food and escape 
cover. Shrub lespedeza, multiflora rose, conifers, Russianolive, and 
dogwoods are some plants that can be used. 

8. Protected pond areas provide vitally needed water, cover, and sometimes 
food during drought periods. 

Nesting - The bobwhite is a gregarious bird during most of the year, but as 
spring approaches the covey breaks up and the "bobwhite" call is heard. The 
bobwhite ;s monogamous. Two weeks to a month after the beginntng of courtship, 
the mated pairs make their nest. In the southern range this is usually in late 
April; farther north it starts in May. Egg laying requires 2 to 3 weeks. The 
average clutch size is 14, but varies from 7 to 30 or more eggs. If the nest 
is destroyed (over 60 percent usually are), the bird will continue to renest 
until a successful hatch is obtained. Often the cock will take over the first 
nest and the hen will renest. The incubation period is 23 days. The eggs are 
whIte to light brown in color and smaller than those of a bantam chicken. 
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Eyen though quail begin nesting in May. the production season will run into 
September. Fifty to seventy percent of the pairs usually manage to hatch a clutch. 

Three-fourths of the nests are generally located within 50 feet of roads. paths, 
or similar openings. The total loss for the 16 weeks of growing up is generally 
25 to 40 percent. Mortality from October to early spring ranges from 30 to 60 
percent and may attain 80 percent over severe winters. Subzero temperatures and 
snow or ice covering food supplies is likely to be disastrous. 

Cover - Quail need primarily two kinds of cover, herbaceous ana woody. Mixed grass 
and clover are preferred to alfalfa. The mixed stands are less dense. Grass­
legume stands in rotations. along ditches. and field boundaries are of benefit. 

Shrubby cover such as provided by hedgerows, windbreaks, improved woods borders. 
and odd areas are helpful in providing a diversified land pattern. Wild plum 
thickets underlain by grasses, greenbrier and wild grape tangles. honeysuckle, 
and clump plantings of conifers provide needed escape cover. Cover should be of 
good quality, not grazed. and generally not burned. The amount is far less im­
portant than that it is adjacent to crop and grass fields. 

Escape cover, winter cover, and fall and winter feeding are the functions served 
by woodlands. 

Foods - The bobwhite is essentially a seed eating bird; therefore. croplands are 
important to the quail. Winter grains have good aftermath growth of weed seeds 
the summer after harvest. Grain fields and corn fields provide weed seeds 
nutritious to quail as well as waste grains. Where corn is grown for grain, it 
may make up 60 percent of the bobwhite's fall and winter food. Wheat, rye. soy­
beans, ragweed. beggarweed, sunflower seeds, oak acorns, switchgrass, grain 
sorghum. and vetch are all important foods for the bobwhite wherever they are four 

If food plants are inaccessible. establishment of hedgerows and other travel lanes 
or one-quarter acre food patches are suggested. Food patches should be long and 
narrow and adjacent to good cover. 

Range - The daily movements of the bobwhite are relatively restricted; one-eighth 
to one-fourth mile is the daily range. The annual range rarely exceeds one mile. 
Greater movements are usually caused by destruction of the "home" habitat, food 
failure, or the spring and fall "shuffle." 

~- 1- 1--

-: , 

'Prepared by: Robert O. Koerner. Biologist. SCS, Lincoln, Nebraska 
References: Nebraska Game and Parks Booklet "The Bobwhite Quail" and "American Gam 
Birds of Fteld and Forest" by Frank C. Edminster. 1954. For additional information 
consult Section IV, Nebraska Technical Guide, Wildlife Upland Habitat Management, 
Code (645). 
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lAND I'V\NA.GOOIT FOR conOOAIL RABBITS - NEBRASKtI 

General - The cottontail rabbit is the most popular small game animal in the 
United States. The cottontail, like the pheasant, is primarily a product of 
agricultural lands. They thrive on agricultural lands where cropland, grass­
land, and woodland are about equally represented and well distributed. Some 
animals lend themselves naturally to management. The cottontail appears to 
be one of these. The cottontail will be more important as a game animal in 
Nebraska in the years to come. 

Land Management Practices of benefit to cottontail rabbits are: 

1. Establish and maintain grass or grass-legume stands on drainage ditch banks 
and field borders. Ladino clover with an adapted grass makes choice rabbit food. 

2. Establish or maintain woody cover in hedgerows, fence rows, odd areas, and 
pond areas. "Living brush piles," small thicket-like plantings of fruiting­
type shrubs, are ideal. 

3. Do not graze or burn farm woodlots. Pile brush in woodland borders. 

4. Establish farmstead and field windbreaks, or Christmas tree plantations. The 
combination of evergreens and grasses is very attractive. 

5. Maintain cattail covered marshes and sloughs. 

Range - The annual range of cottontails seldom exceeds 20 acres. Females seldom 
range more than 8 acres. The winter range seldom exceeds 11 and 6 acres for 
males and females, respectively. The daily range probably seldom exceeds 3 acres. 
It is obvious that cottontails occupy relatively small areas and that food and 
cover must be in comparative close proximity. For cottontails, one acre of grass 
or grass-legume mixture and one permanent cover area one-fourth acre in size and 
containing one or more thickets at least 1 rod square (or 100 yards of shrubby 
fence row) per 5 acres of farm land, would be ideal. 

Nesting - The gestation period of the cottontail rabbit is approximately 1 month 
and a female may have as many as three to five litters during the breeding season. 
Four or five young per litter is average. They may be born any time of the year 
between February and September. Young are blind at birth, opening their eyes 
about the ninth day, and remain in the nest about 2 weeks. 
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The nest is a cup-shaped cavity on top of the ground. lined with grass and fur. 
Some preferred cover types for nesting are bluegrass. orchardgrass. fescue. and 
clover . The majority of the nests are found within 150 feet of a field's edge. 

Less than 15 to 25 percent of the rabbits live longer than 1 year. Rabbit 
populations reach their peak in mid-summer. 

Cover - Protected nesting cover and winter cover are primary limiting factors 
for this species in the Midwest agricultural areas. In the East. the inter­
spersion of open lands. woodlands. and brush cover appears to be adequate. Brush 
piles and hollow logs left in protected woodlots. rock piles. small conifer 
clumps. and shrub thickets provide both winter and escape cover. It is possible 
to provide too many escape areas and make harvesting difficult. In good habitat 
50 to 70 percent of the population may be taken annually. 

Food - In most areas food is not a problem. It would be easier to list the food 
plants the animal will not eat than those it will eat . Apple. chokecherry. 
autumnolive. birch. maple. willpw. basswood. dogwood. rose. sumac. clovers. 
grasses. wheat. alfalfa. and soybeans are all favored foods. 

Preventing Rabbit Damage in orchards. nurseries. or conifer plantations . If 
rabbits are especially numerous in these places and are likely to cause damage. 
plants can be protected by applying a coating of rubber based latex paint. This 
can be applied by brush or with a spray gun in the fall. Commercial repellants 
are also available at farm supply stores. 

Rabbits are not rodents. but belong to the Drder LilgDmorphii which ill so i,ncl udes 
the true hares as well as the white-tailed and black-tailed jackrabbits . Young 
rabbits are born blind and hairless. while hares come into the world well furred 
and active. Hares use speed to escape enemies. Rabbits seek shelter in burrows 
or dense cover. 

Prepared by: Robert O. Koerner. Biologist. SCS. Lincoln. Nebraska 
References: "Cottontails in Michigan" by Paul Hickie. 1940; "The Cottontail 
Rabbit and Its Management in Ohio" by D. R. Atzenhofer and D. L. Leedy. 1947. 
Idaho Habitat Management for Rabbits (SCS) August 1976 . 
See Section IV. Technical Guide. Wildlife Upland Habitat Management. Code (645). 
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lAND f'lANAGEMENT FOR DEER - NEBMSI<A 

General - Species of deer in Nebraska include the white-tailed deer (Odocoileus 
virginianus) and the mule d?er(Odocoileus hemionus). Densities of deer are 
dependent on quality of the habitat. The best habitat is along stream courses 
with the associated grassland. cropland. and river breaks. During the last 
100 years or so. the deer numbers have fluctuated from abundant to near extinc­
tion and are now abundant. Today there are probably more deer within our 
boundaries than there were when the settlers began arriving in numbers in the 
1850's. 

Land Management Practices of benefit to deer are: 

1. Protection of woodlands from grazing and uncontrolled fires. 

2. Reseeding and renovation of range pastures. 

3. Grazing range and pastures within carrying capacity. 

4. Clear cutting of small areas in larger woodlands 

5. 'Plant field windbreaks and hedgerows as well as woody cover in odd areas 
and around ponds or other areas to provide good resting sites and travel lanes. 

6. Pond and pit construction will provide desired watering places. 

Life History - Longevity records of captive deer have shown whitetails living 
as long as 19 years and mule deer 22 years. Although weight and antler Slze 
are related to age. both are highly variable and the only accurate aging is 
through examination of teeth. 

At birth. female whitetails average 5~ pounds and males are about 2 pounds 
heavier. Mule deer are of similar size. The heaviest mule deer recorded in 
recent years. taken in Garden County in 1957. weighed 310 pounds hog-dressed. 
which would amount to about 378 pounds live weight. The record whitetail. 
killed in Cherry County the same year. weighed 287 pounds field dressed. or 
about 350 pounds live weight. 

Rutting activity peaks in November. most fawns are born the following June. 
Over half of whitetail fawns mate the next fall. 
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Food and Cover - Natural stands of ponderosa pine, as found in the Pine Ridge 
Area, provide some of the best habitat and support high deer populations. 

While woody cover provides the best deer habitat, it is certainly not essential. 
Grasslands are suitable particularly where topography aids in providing 
necessary concealment. 

Deer eat a wide variety of forage foods; the leaves, needles, succulent stems, 
fruits and acorns from trees, shrubs, forbs, domestic crops and grasses. It 
is useful to classify the important deer foods into two groups, according to 
each food's quality to attract deer and sustain good physical condition. Proper 
classification reflects seasonal palatability and nutritional contents of the 
plant parts eaten. Choice foods attract deer and maintain vigorous health 
that keeps them in good flesh and reproductive condition. Fair foods are some­
how deficient but usually are sufficient to maintain life through crucial periods 
of the year. In Nebraska plants are classified as follows: 

Choice Foods 

Grasses and grain crops. The green foliage of native and introduced 
grasses, oats, rye, and wheat are attractive wherever available in late 
fall, winter, and early spring. The grain from corn, oats, rye, sorghum, 
and wheat are choice foods whenever they are available. Leaves and twigs 
of trees and shrubs, forbs, as well as apples and other fruits, are 
sought after. 

Fa i r Foods 

Dry grasses, tree leaves, woody stems of shrubs and vines, dried fruits, 
and berries, etc. 

---.-.~-~ 

SPECIES RANGE IN NEBRASKA 

• 
F:.:.:.:.:.:.:.:! /ID-l 00% "hi"";~ 0-211'< mule 

I§iI§lij1 6().80'I, whi~.1II-4O'b mule 

~ .j().60% whiaotliL. 4O-6Oli "",Ie 

mmm 2()..4O<j, whi_.~ mul<t 

c:::J Q-20'!i whil2lail. at>-1 aa.; mule. 

Prepared by Robert O. Koerner, Biologist, SCS, Lincoln, Nebraska 
References: USDA-SCS Idaho Habitat Management Guides and Necra.sRa. Ga.me and 
Parks COlNl1ission liooKlet "The Deer of Nebraska" 
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lAND ft1ANAGOOIT FOR WIlJ) TUM'( - NEBRASi<A 
Good Turkey Range - Area of 10,000 - 20,000 Acres 

Habitat Requirements 

Pine Woodland 46% 
Grassland 32% 
Grain Crops 13% 
Alfalfa 5% 
Deciduous 4% 

Woodlands 

General - The wild turkey is primarily a bird of the forest. Merriam's wild 
turkeys are primarily limited to the Pine Ridge in northwest Nebraska and the 
Niobrara River from south of Cody to north of Newport . These are the only areas 
providing Significant amounts of ponderosa pine which, though not essential 
for survival of Merriam's turkeys, are a good indicator of the habi·tat that 
offers quality range. 

Land Management Practices most important to the wild turkey are: 

1. Control of fire and grazing in both forest and fields 

2. Selective cutting in forests leaving poorer timber sites in relatively open 
stands and leaving an ample supply of food trees. 

3. Reseeding and renovation of range and pastureland adjacent to and within 
forested areas. 

4. Annual clipping and mowing hayland in late July or August. 

5. Establishment of fruit and nut bearing trees and shrubs along roadsides and 
around openings. 

6. Development of an adequate water supply -- pits, ponds, and springs 

Nesting - As spring approaches, the winter flocks begin to break up, gobblers 
begin their calling and strutting, and finally collect their harem which 
averages four to six hens. Nests are well concealed in thickets, fallen tree tops, 
or at the base of bushes or trees. The hen usually covers the nest when she 
leaves. It takes about 2 weeks to lay the average clutch of 10 to 11 eggs. 
Clutches may vary from 8 to 17 eggs. Incubation takes 28 days and a hen will 
quickly desert her nest if disturbed. Nesting success is usually under 50 percent. 
By late summer the brood is usually reduced by 25 percent, but broods may 
combine and large flocks are often seen. Unsuccessful hens may also join the 
group. The family (hen and poults) stays together until the next spring. In 
late winter, flocks will form according to sexes until the breakup again comes 
during the "gobbling" season. 

Cover - In good range, coniferous and hardwood forest should both be available 
within each 10,000 acres. Good habitat should have a clearing of one or two 
acres in every 100 acres. Clearings planted to grasses, clovers, or trefoil 
should be mowed annually in late July or August. 
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Foods - Oak acorns, seeds of ash, and pines are preferred foods. In some 
localities, seeds from maple, hazelnuts, elm and · birch seeds, greenbrier and 
hawthorn are used in considerable quantity , Bluegrasses and cloyers are used 
extensively durtng the summer. A good turkey range has an adequate supply of 
water. Pits, ponds, and spring development are therefore recommended practices, 

Range - The daily cruising range of the wild turkey is about 2 miles .. wtth. a 
good interspersion of habitat types, hardwood openings, and conifers, turkeys 
may conftne themselves to covering 400 to 1,000 acres daily. Poorer habitats or 
in areas where turkeys may fly from one ridge to another may result tn a range 
of up to 8,000 acres or more. The size of the annual range depends on food 
suppltes, cover, and weather . 

• -_.._ta-.... _. 
a·~lMonnZ 
0·-

"ILD ",\RlIa RIHif NG oocsmES IN ~ 

Prepared by ; Robert O. Koerner, Biologist, SCS, Lincoln, Nebraska 
References; Nebraska Game and Parks Bookl et, "The Wild Turkey in Nebraska" and 
"American Game Birds of Field and Forest" by Frank C, Edminster. 
For additional information see Technical Guide, Section IV, Wildlife Upland 
Habitat Management, Code (645). 
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U 5 DEPARTMENT OF AGRICULTURE 

Soil Conservation Service 

Land managemenf for 
MOURNING DOVES 

General . Th~ mourning dove, America's most important game bird, 
is the only native game bird that raises more than one brood a 
year. The dove is a distinct product of farmland and nests in 
every state except Alaska and Hawaii. In 1955 an estimated 
19,000,000 were harvested in 29 states having open seasons. 

Land management practices most helpful to mourning doves are. 

1. Establishment of farmstead shelterbelts, windbreaks and 
Christmas tree plantations for nesting sites. 

2. Development of ponds and pits or dugouts for watering 
areas. 

3. Establish or maintain woody cover in hedgerows, odd 
areas, and pond areas. 

4. Establish or maintain a border of coniferous trees 
around woodlots. 

Range: These birds annually range from southern Canada and south 
to central Mexico, Cuba and Haiti. 

Nesting: The nesting territory is selected by the male who then 
attracts the female by his cooing. When the nesting site is 
selected, the male brings sticks to the female who constructs a 
rather flimsy nest. Generally two eggs (rarely three) are laid, 
two da~s apart. The eggs are hatched in two weeks and two weeks 
later the young leave the nest and the process begins again. 
Incubation is shared by both sexes, the male takes charge from 
morning until late afternoon and then the female takes over until 
the next morning. In northern states, most nesting begins in 
April and continues through August. Only half of the nests are 
successful due to effects of rough weather on the flimsy nests 
and to predation by jays, grackles, sparrows, starlings, crows, 
squirrels, cats and snakes. 
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The majority of the nests are in trees or shrubs. In the country, 
the average height above ground is between 15 and 20 feet. In 
town, nests are usually 10 feet higher. Red pine and Norway 
spruce were early season preferences in Iowa, while elms, box 
elder and soft maple were used more in the summer. of the decid­
uous trees and shrubs in North Dakota shelterbelts where approxi­
mately 15 doves were produced to a mile or about one to an acre 
Chinese elm, American elm and Russian olive were the preferred 
species. Loblolly pine, short-leaf pine and red cedar contained 
57% of the nests in North carolina. In Alabama, 84% of the nests 
were located in pine trees. American elm and ponderosa pine were 
important in Nebraska. 

Three to six row field windbreaks or farmstead windbreaks near 
small grain and mixed farming are more valuable as nesting sites 
than single rows located in pasture lands. The character of the 
tree is more important than the species. Broad surfaces provided 
by dense branches or crotches of sloping limbs are needed to hold 
the nest. Large trees are more desirable than small ones, and 
conifers are particularly important in the spring when winds are 
prevalent. 

Foodsl Seeds compose 98% of the mourning dove's diet. Agricul­
tural crops in the form of waste grains and weed seeds compose 
the major source of food. At least 300 plant foods are utilized. 
Some of the major species arel corn, wheat, bristlegrass, crab­
grass, ragweed, pOkeweed, buckwheat, turkey mullein, fiddleneck, 
hemp, croton, wild beans, timothy, and Korean lespedeza. 

Water: Ponds and pits or other open surface waters provide water 
to meet the daily requirements of mourning doves. 

DISTR18UT1ON 0,. MOUftNING DOVES IN U, 5, 

~ .. -
N[!lING RANGE 

D MAJOR WlNTEAIMG """'GE 

prepared by Hans G. Uhlig and Wade H. Hamor, SCS Biologists, from 
various sources, particularly Frank C. Edminster's "American Game 
Birds of Field and Forest," 1954. 
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U S DEPARTMENT OF AGRICULTURE 

soil Conservation Service 

Land management for 
TREE SQUIRRELS 

General, '!he squirrel is generallT cOJlllidered the number two game IIIIIIIIII4l in the 
United statee, ranking second onlJ' to the cottontail rabbit. Tvo speciea or tree 
squirrels are b1portant to the huntar. 'lbe to% .quirrel and the gray squirreL. 
During pioneer day. the gray squirrel was found in the e:r:tens1va forested areea ot 
the east, while the to% squirrel wu generally- in the scattered woods ot the prairies. 
Now the gray squirrel has _ded ito range to eutern North Dakote and Kansas and 
the fo% squirrel !rom weetern Virginia to Tezas, Colorado, western Kansas, Nebraska 
and The Dakotas. 

The to% squirrel 1e largely- an 1nhab1 tant or mature open hardwood woodlote, vIlile 
the gray- squirrel live. primarily- in large relatively- UDhroken hardirood toreste. 
In IIIIln;y areu both species may- be found in the same tract of woods, though no~ 
one predaminate •• 

In large toreet are ... , a population ot one gray squirrel per acre 1s very- high, 1 
per 2 acres is about averaga. In small woodlots, gray aquirrel populatione may go 
as high as 2 or 3 squirrels per acre. An average or onl,y 13 per cent ot the tall 
population 18 taken b;r hunters. '!hus, a 4O-acre woodlot might be expected to fur­
niah 3 to 15 gray squirrels per y-ear, dspending on reproduction, past tood supplies, 
weather, and other tectors. 

In Hicbigan woodlots, fa:r: squirrel populations as high as 2 per ,wooded acre have 
been recorded. 'lbe average kill is one.third ot the hunting .e""on population. 

Land management practices "",st important to tree aquirrels are I ' 

1. Contrel of tire and grazing in woodlots. 

2. Managing woodlote and forests scccrding to accepted foreet management 
principle. I practicing salectin cutting; and luTing toIo or three good 
den treee per acra. 

3. Establiehing and maintaining fam eheltsrbelto, field windbreaks, and 
hedgerove. 

Range, The daily- cmeing radius of ta:r: squirrels seldom e%Ceeds )00 y-arde, .e""onal 
rang;;. !lIllY cover 10 acre., 1II1ile the annual. range 1e about 40 acres. However, to% 
.quirrels vUl move .8Veral mile. to occupy- suitsble vacant habitat. Gray .quirrel 
daily- movemente are sppro:r:1matoly- the ..... as to% squirrel.. In mauntainous countr;r 
there may be scme movement !'rem one tore.t ty-pe to another, depending upon foed 
supplie •• 

Reproduction, 'lb. ge.tation period of squirrel. is appro:r:1matel;r .1% weeks. There 
are ue1ii111 t.wo peak periods of births, in late winter (rebruar;y and early- March) 
and in S1IIIIIlar (late July- and August). Either period may be skipped on occasion de­
pending on tood and weather conditione. In the average :rear onlJ' 20 to 30 per cent 
of the adult temale. han toIo Utters. Litters average two or three "oong. Ears 
open at the latter half ot the third week, ey-e. at the fii'th week, weaning begins 
during the S8V&nth week and cent.iaue. until the y-oung are ten to twelve weeks ot age. 
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Neste are ot tvu type", dell trees and lea! nes~a. Den trees are the most important, 
strord1ng the beet protection tbro\1ihout 1I>e year. '!hera are tvo types ot den; thOle 
used for reproduction, shelter or eacape and those used for escape onlT. '!he latter 
consiets of tree cevities that are too deep or too sbellov or have entrancel that are 
too large or are too dlllllp. A depth of tva to three feet fran the den entrance il 
preferred. Preterabl3 a dell entrance should not be over 4" in diameter. Tva or 
three good den trees per acre is recommended. 

Following are recommendatione for sellcting den treee. 

1. Select trees that will also provide tood and have a durable heartwood, for 
eX8llple, vhite oak, black walnut, chestrmt oak, red gam, black gu, uple 
or bassvood. 

2. Select a live tree at least 15" in d1 .... eter and with .. den entrance at leut 
20' !ram tho ground. 

3. Select a tree that is being used, ae indicated by the cutting of bat1< and 
vood aroWld the den en trance. 

4. Select dell treel that are vell distributed throughout the area. 

Cont1'U7 to popular belief, good den tree. are not alVa,r1 abundant, particularl3 in 
more axtenlive forelte. 

Lea! nests are built in almost ....,. species or lise at tree and no apeciallll&ll&g_nt 
meaeurel are needed. They COlltain few squirrel litter •• 

Food and Cover, lood and cover for tree Iquirrel. 10 al:motIt syno~us. The ataple 
diet consl8ts of mostl3 DILts and acorns, and in the cue ot the tox squirrel, corn. 
Favored ·toods are hickory nuts, oak acoma, valnuts, butternute, beachnuts, pine 
seeda, I1UIple .e.ds and ha~elnuts. Squirrels generaJ.ly prefer hickory nuts over 1III1t. 
oak acorne and vhi te· oak acorns over red oak acorns. Seeda and buda ot elma, maple, 
tulip poplar and trui t of Oaage orange are al.o utUised. Trese in the woodland 
border or in woodland openings are generally better tood producers because they re­
ceive more eWllight. In late s1lllllll8l' and earl3 tall succulent fruita such as bluebeM7, 
blackberry, apple, vUd grape and vUd cherry aid in filling out the lII8nu. A. squirrel 
will require about its own weight in tood per veek. (A.verage - 1 pound 11 ounces tor 
tox Iqu1rrala, one pound 2 ounces tor ~ squirrels). 

DIS11UBUTJO=" OF CRAY ..l. .. D FO;t 3QURRELS I~ niB usmD STATU 

~ GRAY SQU"IIREL 

~ FOX SQUIRREL 

Prepared by Hans O. Uhlig, SCS Field Biologist, lergue Falla, Minnesota 

UID&· .C Jo LlIC:OLIII , ..... . I U' 
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U S DEPARTMENT OF AGRICULTURE 

Soil Conservation Service 

Land management for 
PRAIRIE CHICltENS 

Although a prair~e chicken area must be measurea 1n thousands of acres (four 
1a &bout the smallest) only part of it needs to be under specific management. 

Grassland i. the key to prairie chicken JM.n&qament. M.ost prairie chickens in the M1ciwe!lt 
are on native grasslands, but bluegrass and redtop are also important and probably will 
support just as denae populations. For beat production, an area should not be more than 
25 percent wooded and the wooded tracts should be in scattered blocks. Tall fence rows or 
windb~eaks around every field ara generally undesirable. The bird does not, however, re­
quire true prairie. Xntensiv. land use 1s generally 1ncompa~le with ita needs. 

Land Management practices most ~portant in 8ustaining good living conditions for prairie 
chickens are I 

1. Maintain at least 40 percent of the land total in grassland.. This grasBland should 
be in parcels ot 20 to several hundred acres. 

2. Over-grazinq must be avoided but partial hay harvest. or grazing within carrying 
capacity are not especially detrimental. 

3. Maintain a network of marshes, ~es, or other wet areas for use as winter cover. 

4. Crop fields should not be grazed by livestock after the harvest. 

5. Where wet areas are Bcarce or water i8 inadequate during dry seasons, ponds or pits 
may be constructed where needed for watering livestock or for other uses. Ponds 
should be fenced to exclude livestOCk, with an area at least 40 feet wide around 
the ponds included in the fenced area. Uncontrolled burning should be aVOided, and 
controlled burninq l~ted to places whera it 1s needed to control plant succession. 
Any burning should be done in the winter or very early spring before the nesting 
seaaon. Elsewhere graBS should be managed by grazing or mowing. Nesting cover 
abould be moderately densB1 unmowed until after hatching (about July 1) 1f it is 
hay, or moderately grazed if it 1s in pasture. 

Range I pra1.rle chickens have a greater tendency to move than do other upland game birds. 
Femal.es are more prane to migrate than the males. sometimes it may be a move of 5 to 10 
~leB. However, the varied land use pattern brought about by farming has distributed food 
supplies mor$ generally and the need no longer exists for extensive traveLs. Therefore the 
usual range 1s no more than One to three miles. 

Nesting begins in April or early May.. The area select.ed for nesting- is almost 
gras8 caver. pastqres, hayf1elds, native grass areas and marsh edge8 are all 

satisfact.ory. Woods clearings and other brushy areas are sometimes selected for nesting 
sites. Neating cover il!!l the moet important cover type required. On nesting grounds there 
should be a tree-free sweep of at least one-half mile in one direction, preferably in both. 
The cover should be grassland with some slight m1xtures of broad-leafed plants and sedges. 
Medium dense stands of midgrae8es like bluegrass, redtop, t~ot.hy and quackqrass are bsst. 
LOW, poorly drained sites are best. 

Eggs are laid at the rate of almost one a day until the clutch of 11 or 12 is completed. 
Incubation takes 23 or 24 days. Eggs are varied shades of olive or tan with varied size 
spots of brown or reddish brown. The height of the hatching period is fram late May to 
mid-June, although some hatching may occur later. At a]:)out B to 12 weeks of age the broods 
beq1n to break up. By t.his time there has been some mortality from exposure, acc1dent and 
predation. By early falL the birds start flocking, those from a single brood may ba in 
one or more flocks. In September the flocks tend to be separated according to sex, with 
the adult and young males in groups segregated from young and old hens. 
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Courtship act1.vity of prairie chickens involves "booming" in which 
"boamingK eounds with air sacs at the sides of the throat. A booming 

ground is often a rise of land~ the area used may be from 150 to sao feet in diameter. 
These areas are generall.y in sod, On low ground or eliqhtly rolling' land. Two common 
characteristics a~el 

1. Open exposed places with wide horizons. 

2. Short cover on grazed or mowed meadows or where grass has been fla.ttened .. 

Coarse weeds in booming grounds should be removed. The hens begin coming to the booming 
grounds in March. At first their visits are ahort and their arrival greeted by great act!­

~ vity by all cocks. By early April hene v1ait the booming grounds regularly and .t:ay long. 
·~ooming ground activity ie greater in the morning than in the evening. participation in 
fall Aisplays on the boom1.nq grounds is not nearly al great as in the spring and the vigor 
of the booming i& indifferent. Most fall booming i& in October. 

Roosti ng cover: In summer, reed canary and some coarse sedges are excellent. ouackgrass 
and timothy stands are better than bluegrass. :In the winter I brush patches and edges of 
woods are often used.. Burrowing in deep snow 1.s common. Clumps of cherry, aspen and willow 
are often used fo~ loafing cover. 

E.22!!t Winter feeding' would be beneficial where grain and corn is unavailable. Food pat.ches 
are recommended at a rate of 4 or 5 per township, not closer than 4 milas apart and near 
familiar concentrat.ion spots of the prairie chickens.. One acre of st.anding unpicked corn 
will feed about 30 prairie chickens through the winter. Patches should be in the open, 100 
yards or more from well. traveled roads. A chicken needs 1.5 t.o 2.0 pounds of corn per week. 
Grains and soybeana are :eadily eaten. Buckwheat is also preferred. small patches of tood 
near booming grounds mi.ght be useful in the spring. Some import.ant prairie chicken foods 
are corn, oat.s, buckwheat, knotweed, wild rose, wheat, clover, oak acoma, foxtail millet, 
ragweed., dogwood fruit and hawthorn. 

DISTRIBUTION OF PRAIRIE CHICKENS IN U. S. 

, .. • a 

..... , . , 

•••••• , 'II: • 

? .. ' p-

~ PRAIRIE CHICKENS 

From. "Distribution of American Gallinaceous Game Birds," Circular 34, Fish & Wildlife Service, 
U. S. Dept. of Interior, 1955. 

Prepared by Kans G. Uhliq and Wade H. Hamor, SCS Biologists, fram KA Gu1.de to Prairie 
Chicken Management" by F. N. Hammerstrom, Jr. et al, Bulletin #15 WisconS'in conservat.ion 
Department, Madison, 1957 and "American Game Birds of Field and Forest" by Frank C. 
Kamin.ter, 1954. 
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U S DEPARTMENT OF AGRICULTURE 

Soil Conservation Service 

Land management for 
SHARP-TAILED GROUSE 

~I 'fhe prairie sharp-call 1. tOWld in aouth. c.nt.ral Canada. the nortlwlrn Or •• t. 'laine and .atem Lake sut •• 
1n the Unleed Stat... It ~&8 extended ita rang_ ••• t~d into northern Midhlqan and aoutharn Ontario and he. d1.­
appaued frcm Xowa and 1111n0111. 

The key to sharp-tailed gro" •• ha1l1tat h qr .... l&n4. HowVllr, sharp-ta11a damand woodland and brush lor their 
axistence and wlll tollln,ta .. higher percent of lor.at or woodland than prairie chicken.. III the Lake stat •• the 
sharp-tails are entirely dependent an herbaceous opening8 a. cau.ed by ~urnlnq, l ogging. Abandoned fara clearing_, 
froat pockets u.d luge open bog'e and ma:ul\a •• Thh'atore. :Lta habitat in the Lake States 1. the openings, low ]:)nah 
and scattared thicket. of: early .bllge. ot !oreat !!Iuc:cesSlon. In the Plain. Stat •• the sh.arp-tal1 is d_paftd.ftt on the 
pz' ••• rvat1on ot abr~y and ~ed atr.1UII. bott~. draw. and h.l.llaide .. and proper grasslands rang_ management. 'I'tw 
I:Ilin.J.mum practical .ize lor .. aharp-tail er ... will range frOID. one aquare mJ.le in. fore_!: area under 9C1Od conditions to 
lour .quare IIliIe. in plain. uea undar 9ced c:onditi.on.. 11nder poor condition. ona neoda five ti •• all IDUch land in 
either ca.e. 

Land eenage.nt. F.ctieu .,.t importa.n.t to 1mpz'ov1Ag' livLnq eondlUOIl. tor the prairie ah&rp-t;uled '!frou .. Ue, 

1. proper llw.tOCk grazing of range end paature lend •• 

2. xa.1.n.tainiD9 and plaat1ng IIhrub. and treell where woody cover i. de.ired. 

J. cutt..Lnt' back ~l.uul1 b~er. to allGW nat.w:-al. .ucce .. ion to gra .. and brullh.. 

4. Periodic cOIltrolled burning' (enee every 5 ta 10 year. depending on the rap.l.dity of woody regrowth) ot dte.. 
un.uitUle tor qrowing commerd.al timher. Burning' snould be done in early ap:nng when tha _ather i. quiet 
and the ground medvrat~ly dry and before the .harp-tails are ne.t1n9. 

5. Maintain up to 3/4 of the total land area in properly lIIIIllaqad gra .. land. or 111z11ar twrbaceoua veqetaUOll 
.uch a. sedge.. c:ordgr ..... , and .arab asaoelated v.qetatian. 

!!.Il!i.!..1 'rhe .bazp-t.ailed grou .. , lib t.l'Ie prairi. chicken, i. a lINch mora ext.en.in tr.nler than ether uplaad ... 
:6frcfi. and ~ •• a IlrUch •• 2 or 3 mil •• daily. aea.onal JUNUlant.. up to 10 m.il •• are CCllllllQl\. 

DlI.nC1.nq qroundal The ceurtship aet.1vity of t.ha llharp-tail is aD impre •• iw performance. 'rhe danc1ng ground ill almO.t 
always lOcatad on 9r ••• land or herbaceous cover and sLtuated Oh hillll, rid; •• ar other high qreuno whenever poII.ibl •• 
Li)(e t.he prairie chiduina, the II" ccmnunal court.hlp ground. are uad l"Iar' after l"IU by th.e mala.. Their activity 
man.gell to keep the gran flattened on the aancinq ground .0 t.1\.a~ open 9round with acaturod .r ... tutt. i. maintained. 
Dancing ground. _y be up to CJIIA .=. 1n. .iz. and it 1. 1mJIortan~ that gOOd gr •• e veg.tation lIuzrCNn<!. the dqcin9 
ground proper. Tho termination of the a •• of dancing 9round. usually i. due to rang. deter10ratien or tor •• t 9rowth. 
The IlIal. courtsh.ip .ctivity on the dancing- grOUDda takes place frCIIII March t .omeu.. tebr':lary) t.o JUD.. The peak 
dancing activit.y i. in April ~ tha nwN:Ier of male. on tha daneilllJ grounds i8 con.illtent and at a mIIJdmua. Mal •• 
v.le1t tha danciDl; 9:rounds in the .wni.ng" during the epr1Dg' al.o IUld on 1DOrn1nCJ. in the fall. They do not u_ the 
dancing- grounds a. ccmabbftt1...x dur1Dl .,pr1n9 evenJ..ngs u pr .. 1.:r1e ehJ.c:klln.. ulle their bOominq grounds a.t thb tu.. 
Sh4rp~taile u_ th.ir court1Dg 9round • .are con.istently in ~ t.ll ~ 40 the prairie cfilCKen. however. GlKa the 
prairie chicken. the 9reate.t :Dale ecurtinq activity occurs from 45 minut. •• bafor •• Ul\r'i.e until 2 en: 3 hour. aft.er 
sunrise. 'emal .. fraqWlnting the danc1bq grounds re.ch a peak during April. 'lor alma.t • tva week period in April. 
the number of felll&llul on the dancing grounds equala the nWllber of males. 

~I A majority of the hen .... k. out their nellti.Dq place. durin9' the lan half of AprLl. They u.ually nest 
~one aile ot the danciR9 9roundll in 'iClOd gra •• cover in wll la&J\aqed or Wlueecl 9rall.land or qraslI openinqs in 
bruahland. Sc..t.s.m.. nII!Il!IIta are locatad 1.11. grain IIt\lbble and alf.Ua. The typical clutch 1a 12 899- ( it may vary 
from. 5 t.o 17) and the incUl::lat.ion period 111 21 day... 'I'he 1199. ar. 011v- to dark buft brown. Uld usually \JlUII8Zkad 
(marked eggs hav. .catterect dark brawn spots). The peak of the hatch IllInalll' occur. 111 m1d....;rune and in average years 
about. 5~ ot the nests are _ueea •• ful.. Renesting at.tempts are .. d. into Jun.. At 10 t.o 12 week. ot age the YOUR; 
IIhow .~ independenc:a frelll the par.nt.. At thi. tiJae;. the brOQ:f .iz •• verag •• aix young. The auz=.r brood territory 
i. rarely DOra than one-half m1l.. acrO". tfhan ehick. are yot1nIJ they pr.fer the CCN'llJ:' of lightly 9'raced gr .... land. 
Wloth scattered lcnl shrub. and brullhy draw. en: .par .. tall gr ••• cvver ai.xad w1th .hrul::I •• 

£2D.£1 Th. id •• 11zed aquare mile 1.11. the La):;e Stat .. would have a -.1n1mml. of 40 aer .. (6% of the area) of herkeaOl1. 
cover of very low or poor sparse grass. ",1th sc .. tt;.red large patch •• of heavi.r gr •••• willow. bl~aberry. or t.rn. 
Thill vculd be n.ar the center ot the .eetion and tUonlish • danein; gr-ound .1t.e. roollting and loafing cover and • 
t:eedLnq ar .... 

Three bundred t.w.nty .. er •• (SO'}( of the are.) aurrounding thh are. should be a .. dlln'" 9r ...... and 20' woody cav.r .. 
'lh • ...,oody eover: ahould be of varyinq he,i9ht with scatt.ered pinc::h.ny~ Juncberry. or paper birch tree. loIt.t.h oc:c.llion..l 
elump. of tr •••• preferably •• pan, from .1 .er. to 1 or 2 acre. 1n .i~e. 

TWO hundred eighty .cre. (44%) surrounding the abov. ar.a .houl4 b. woodland with .. lI.ri •• of llmall essentially open 
clearing. averaqinq 10 acr.s in .1za t.hat occupy about 1/3 of the area. The \fOodland ahould be aecond qrawth Umber 
with crowns occu.pylng' about 50' of the space. 
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There ia an inter esting relation.hip of cover dens i t y to sea.onal ~ae by eharp-tails that rune contrary to u.ual game 
bird habits. In the wi nter the u.ual habitat of moat animals .hr~s, not eo with the sharp-tail in the for ested 
states ~ Summar is the aeaaon of the most restricted habitat and winter the time of greatest freedcm of cover choice 
(this ~s not true in the plaina areas). The danae foliage of aummBr l~ta the .harp-tail to the more open areas. 
When winter remove. the foliaqe from the hardwoods much of the denser bruah on the woodland edge becomee open enough 
t o ,atidy this unique bird. 

Th. usa of fir •• s a tool in land management for aharp-tails 1a .. qood ona provided ona baa experi ence Ill1d local 
prejudice haa been overCCJalll. As far a. aanag1ng- eharp..;tailll 1n lore.ted are.e i. concerned, it appears that con­
trolled burning ie the only tool that 18 inexpen.ive enough to u.e on a large enough Bc~le to be ~ ignif~c~nt . The 
alterna tive is to rely wholly on the accidental bounty of the lumberinq business or nature. own forest fire., but 
where sharp-tail hun ei ng ia important the alternative is not enough. 

In the Plains St.ta. qrazinq control ia the ~ey to the problem of improvinq .harp-tail cove~. Proper range manaqe­
_nt t hat a •• ur •• peak forage pr oduction and the maintenance of the beat. forage produc ing native. gra8e s pecies will 
prOY'td. adequate ne.U.ft9. rear i ng and roosting cov.r. Thill !p'a&inq pre ssure wil l maintain the tr.e. and .hrub. that 
are preaent in .traam bottOlU and drawli and s i dQ-hi l l draw.. Virtua l ly all of the IIIm, willCJW. boltalder . plum. 
chokecherry. buffa loberry and •• h haa been e11m1natad by overqra~1ng in .any .ection. of the present Sharp-tail 
range. Hanagement should be directed to\rl'ard maintain1ng what rama1na and replaclbllAnt by planting . Sharp-ta U s prefer 
neating in grasslands that are unutilized or light.ly uaed~ QUite o~tan range de terioration causes them t o ne.t in 
grain s tubble, hayland and alfalfa. 

Food: Shup-ta.11s do not depend on cuitivated crops at any t1JM of the ye ar . 'rheir UN 01: cultivated crops ia 
us ually dua to i ts availability, deterioration of thetr wintering grounds, or ~r.f.r.nce for grains , 'rhe f ood of 
s h8X?-tails in the winter ia predominantly woody bud. and tiny twigar in spring it i& aainly gr •• na, sprouts , wead 
seeds and waate q rain; in summer their ma~n food_ are flower. , fruita, insect., and greens, and in ~e fall thei r 
main food is weed seeds , fruita, vaste grain and qr.ens. 

soma important sharp-tail food. are, buds, t'tltiqa or leave a of birch, wi!.low, poplar, and Prunu. species, and fruit, 
flowers, bud., seeds , or leavea 01 wild rose, yal~DW goatabeard, prickly lett~cc , poison ivy, hazelnut, clavar., and 
wild gr.ases. Wild ro •• hip. are probably t he mo.t basic .harp-tail food. 

DISTRIBUTION OF SHARP-TAILED GROUSE IN U. S. 

" ... .. - _.f ... 

~ SHARP-TAU.ED GROUSE 

From -l)i.t.ribution of Azrtarican Gall1n&ceou. Game Blrds,M Circular 34 , Piah " WildU.fe Service, 
U. ~ . Dept. of Interior, 1955. 

prepar. d by Hane G. Uhlig and wade R. Hamor, sa 8iolo;iatll, frca several source. includinq publicationa of H.1chigu, 
Wi.conain and Kan •••• 
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U S DEPARTMENT OF AGRICULTURE 

Soil Conservation Service 

Land management for 
NON-GAME BIRDS 

General! The non-qame birds considered here are songbirds, marsh birds, woodpeckers, hawks 
and owls. The bobwhite quail and mourning dove are included even though they are game 
birds in some states. 

These birds are attracted to farms, ranches and small holdings by the application of soil 
and water conservation practices. In addition to helping control insects and small rodents, 
birds offer many hours of recreation to people who enjoy seeing thorn about their homes. 

Land Management practices of benefit to non-game birds area 

1 .. Protection of marshe~, ponds, woodlands, streambanks and odd areas from livestock. 

2. Management to provide shrubby fencerows as opposed to II clean" fencerows. 

3. Prevention of overgrazing of pastures. 

4. Use of stripcropping and crop rotations. 

5. Construction of ponds. 

6. Special management of the areas listed below. 

Hedgerows I The low woody vegetation of hedgerows is the desired habitat of many songbirds. 
Multiflora rose (thorny or thornless), bush honeysuckle, autumn olive, highbush cranberry 
or any of several other shrubs make effective hedgerows along field borders, around gullies 
or farm ponds. These plants attract the catbird, cardinal, mockingbird, cedar waxwing, 
brown thrasher, indigo bunting, mourning dove and others. 

Hedgerows can be established by planting seedlings by hand or with a tree planter, or by 
the "p1ow-perch l

' method. That is, in swmner or early fall plow a six toot strip where a 
hedgerow is wanted. Set fence posts in a straight or staggered line at about 20-foot inter­
vals down the center of the plowed strip. String wire or binder twine between them for 
perches. Fruit eating birds wi1l plant their choice foods including wild cherries, black­
berries, dogwood, elder, mulberries and many others. These "plow-perch" plantings grow 
almost as fast as the other kinds. 

Fencerows! When allowed to develop naturally, fencerowa in many states grow into shrubby 
borders and can be maintained as such by cutting out elm, ash or other tall trees as they 
appear~ Shrub borders harbor many beneficial insects and small mammals and are of much 
more value to the farmer from this standpoint than grassy fencerows. Shrubby fencerows 
are used by such birds as quail, cardinal, goldfinch, mockinsbird and chipping sparrow. 

Headlands: This term is used to identify the grassy strip at the end of a cultivated 
field where the farmer turns his machinery: Ground nesting birds as the meadowlark, marsh 
hawk, song and field sparrows, bobwhite quail, and some warblers feed and nest in them. 
Headlands, 15-20 feet wide, may be established by direct seeding or by leaving the area 
unp10wed when converting a meadow to the production of grain crops. 

Roadsides, streambanks and ditchbanksl These sites are much used by the birds listed for 
hedgerows and headlands~ Ground nesters use them if they are in grass, whereas the tree 
and shrub nesters occupy them if woody cover is dominant. GraZing, mowing, spraying or 
burning of these areas should be avoided except as needed to control unwanted plants. 

Odd areasl Corners of spacious lawns, field corners, gullies and the fenced area of ponds 
planted to clumps of trees, shrubs and vines are attractive to birds. To be of most use, 
the clumps should cover an area not less than ten feet square. Cedars, spruce, pine, 
Russian olive, autumn olive, honeysuckle, multiflora rose, wild grape and bittersweet are 
some of the plants useful in these locations. Clumps can be established by the II pl ow_ 
perch" method, by allowing these restricted areas to develop naturally, or by direct 
planting with seedlings. 

Mature woodlands: Tall trees are nesting places for the great horned owl, red-tailed 
hawk, bald eagle, Baltimore oriole, scarlet tanager, and others. Dead trees invite 
fliCkers, redheaded woodpeckers, sapsuckers, bluebirds, house wrens, ana screech owls 
which nest in hollow trunks or limbs. To proviae for these species leave dead trees in 
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the woodland or k~ll two or three tall, unwanted trees per acre. Killinq is beat done by 
"ring-ingM the trunk--that is, cutting the camb1.um layer in a atr1.p two or three inches 
wide around the tree at breast height. Grasses and shrubs will appear in the area form­
erly shaded by the canopy and wi~l attract birds other than the k~nds noted above. 

Woodland clearings: Dense, mature woodlands aeldom harbor lD&J\y small birds. To encoura.ge 
more use it is necessary to increase food production and the variety of plante within the 
wooded area. To do this, aelect trees as wild cherry, hackberry, oak, beech or hickory 
and apply the orchardist's method for producing more fruit. Measure the diameter of the 
fruit tree in inches at 4~ feet above ground, multiply the diameter by 3, substitute feet 
for inches. This gives the length of each aide of a square centered on the selected tree. 
Remove all trees within the square except the one to be favored. Example I The .elected 
tree 1e 10 inches in diameter at 4~ feet above ground. Multiply 10 x 3 _ 30 inches. 
Substitute feet for inches. This makes the length of each side of the square 30 feet. 
Center the tree in this square and remove all other trees. A surprising number of shrubs, 
grasBes and new birds will appear. 

Wild f ood patches t A BNall field can be managed to attract such seed-eating birds as 
snow b untings and redpolls (in northern states), goldfinches, tree sparrows, mourning 
doves, and juncos. No planting 1s necessary. Lay the fie~d out in five strips, the width 
of each is not so important, but probably s hould not be less than five or greater than 30 
feet. Each year plow a single strip in sequence such as 1-3-S-1-4'or 2-4-1-3-5. By 
repeating the sequence after the fifth year, shrub invasions are halted and strips of 
mixed vegetation are continually availab l e to the birds. Favorite bird foods a8 bristle­
grass, barnyardgrass, panic grasses, lambsquarter, ragweed and smartweed will spring up 
the first year. One can expect a ~ure of grasses, oxeye d.isies, asters, goldenrods, 
blackeyedausans, milkweeds, and others to veqetate the plowed areas by the third year. 

Planted food patchest Food patcheB planted for songbirds Will attract the seedeaters. 
The size may range from 100 to 2000 square feet or more. Pure stands of corn, qrain, 
sorghum. millets , or sunflowers produce the most food, but a mixture of these attracts a 
greater variety of birds. The bristleqrasBB8 and rag~edB which accompany cultivation 
are nutritious bird foods. Al~ cultivation should be done on the contoUr to avoid soil 
eroaion . 

Wetlands: Many k1nds of birds, from. wild 8wans to tiny marsh wrens, are attracted to 
wetlands. The kinds and numbers depend on the size and location of the wet area, its 
degree of wetness and the plant and other animal l1t'e present. There are several kinds 
of wetlands I 

1. ~. A dam constructed across a drainageway offers the best means of creating 
a wetland habitat. Ponds so creatsd attract mourning doves, snipes, killdeers, 
herons and a number of others. The fenced area aurround1ng panda can be devel­
oped by growing clumps of trees, shrubs and vines in the corners and along the 
fence. Woody plantings closer than 30 feet to the water will interfere with 
fishing. Reep them well back fJ;OID the shoreline. 

2. Pits. These are sometimes called "dugouts tl and are constructed by digging in 
land having a. high water taJ)le (one foot or less belOW the ground surface) or 
in a relatively flat dra1naqeway where runoff will keep the pit filled with 
water. The envirOns of pits can b. developed in much t he same way as ponds to 
attract songbirds. 

3. Natural and man~de marshes support a ~iad of plant and animal life. 
can be built on a couple acres of fairly flat land where soils are tight 

enough to nold water or the water supply i8 sufficient to compensate for limited 
seepage. The construction of a dam. or cUke is usually necessary. The simple 
marsh will range in depth from one inch to three feet or more. A more elaborate 
marsh may have a depth of several feet at on. end with most of the remainder 
covered by one or more inches of water. The deep end is suited to swimming, 
boating and fire protection while the shallow area will qrow marsh vegetation. 
vegetation may become so denee 808 to eliminate all open water in a shallow marsh . 
.It is important to have some open water areas scattered about the marah. These 
can be created during the early construction stage by digging pits to prov1de 
minimum sized w.-ter areas of 100 square feet from two to foUl:' feet deep. TWo t.O 
five such areas per acre of marsh are desiJ;able. The spoil should be piled where 
there is no danger of its sliding back into the excavati on. 

Native 
sary. 
shrube 

marsh plants 
Circling the 
as described 

will ordinarily invade the new area making planting unnec88-
marsh witH a rOW of shrUbs or planting clumps of trees and 
above adds to its beauty and usefulness. 

A greater degree of management i8 possible if a water-level contro~ device is 
1nstalled in the dam. By fluctuating the water level the owner can r.duce 
unwanted vegetation or .ncourage desirable p~antB. 

Artificial measures: Bird houses may be constructed and located within a developed area . 
These do not take the place of good habitat: they m.rely entice birds to places where 
they can be more easily seen. Amonq the birds known to use bird houses are th. bluebird, 
chickadee, flicker, house wren, martinI screech owl, sparrow hawk, tree swa~low, some 
warblers and the woodduck. 
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U S DEPARTMENT OF AGRICULTURE 
soil Conservation Service 

Land management for 

MUSKRATS 

General: The _laat ill the nation'" poeateet rur resource. Ita hU"'t' .. t 18 dx or 11 .... 0 timee that ot &aT 
other !I~d. •• o~ fur anial.. Th1.I 2 or 3 pound. an1maJ. occur. throughout the greater part ot the CODt1neut, 
b-oa Bering strut aDd. the "outhem hal! of Jlulu. to the Ku:1CaD bordar .. 

Land. manage-eat practice. aoat belptul to ... lcrat. I..J:'W' 

1. Protect manhaB, IlDUgba and. poEld8 fro. II'8.S1ns. 

2.. Ba.ild. vater control .tructurea &t tha outlet at unbea having a reUabb water suppq. COD.­
trolling vater 1 .. a18 maicea it posllible to gnN' pre!ernd IlUBkrat rood. plante ancl to make thea 
ava1l&ble to -.knte 1D the winter. 

3. CONItruct lenl ditch.1II in shallow manbes on w.1ch .. tar 1ne18 cannot be con.trolled. Le.,..l 
d1tcb.inc 1a mCJtJ.r .t.hod. o£ wing sure that lood will b. aftUable tor JIID.krata ill the v1atu-. 
Spoll baAD &l.eo tumub ueelleat. place" tor d..eu. l)1tch1Da' -.kee trapp1ng "81'; moat of it caD 

be done tram • boat. 

4. Practice controUAId burning DE IllAnh ngetat10n 1n .ar~ spring. OccuioDal. bum1..na keep. dead 
",.,at.atioD. .traa gradu.J.l7 "filling" the aanb. It al., Bakes trapping ... 1.1'. 

S.. StabUbe atreUibanlai by prgtecting th_ trom. cr&l1ng, establ1ab1ns pus OD th_, aM bu1l.d1Dg 
.cbaD1c&l. 3tl"llCturU where Dec ... a:ry. 

~ange: Muk:rats do not forage IZIDra tbm 100 yards tram hOJll8, but occaeiona11,,,m go OI1I-fourtb II11a up or 
own stream. Mlmalilt lID" than balt • .u. is probabl1' due to deterioratiOD or the home raa.p or high pop ... 

ul&t1oD pn.nns. 

Although at t1m88 JIIWIkntll are higb.l¥ polygaJllOtUI, Uu\7' enntually pair ott.and share in buUd1Dc' 
the hOUle, tbenbT displaying A tendency tcwarti IIII:ID:OPJIV. Mating begiDa ill lat. Karch e.nd thII 

tint. young IlI"e bol'll in lat. April or eArly Mq. Tvo ar three, and SQlIIIIrtiaas tou, litte" are prodUced 
annually with &II aTa-age ot 6 per Utter. 

At birth the roung weigh 1 ... th&ft. III ounce, are blind, almost naked and. helplees. At lL-16 daY5, hcnnr, 
thair eye. opeD, they have deTeloped fur, ther are beginning to nibble on grean IlUCc:tU.8D.t vegetation, and. 
are able to n:la and dive. The,. are "eaned at .boat h. weeks. 

Habitats 1'h. lDWIkrat 13 ,eld.CIIIl 8Hrl tar tro.a vater. It. hab1tat BQ' be 1n atl"NM, rivers, canals, }IU'nda, 
l..ak83, svampa, or manhea. 'l'beir hCIIIIN III.T be 1n. • bank burrw or ill • house conetl"'llct.d. of fibr01U:l root 
.... s cr stems at aquatic plante grow1ng 011 the ana. A bank den u. .bout 6 10chUIL vide aDd 8 1o.cha. high. 
It 18 reached by one or mare tunnels 5 or 6 1nches 1n diameter aad 10 to So ten long, witb t.'1e entranc. 
u.ndar vater. HOWles buUt or vegetation mq VU"J" lro. 1 1/2 teet to u t .. t ill height; the entrance 1.a under 
vater. Nesting or dveUittg houses are pnenll.T elliptical all compare&! with the smaller (1-1 1/2 1 high) 
more c1rcu.l.ar II feeding shelters". A. ·pWlh up" or "breather" 18 mother construction built ill the northern 
statea .. soon &I the 1ce forma ill late tall. !la8k:raq 1IlUd. these br cutting holes 10. the ice 4 or S 
1:Dahe. acrou and. pushing roots. va:terveecb, and. other $Ulmarpnt ngetatlon tttroug!\ the opellings. J.. 12 .. 18 
inch 1IIl1511 of. nptaUon 1s tonaed on thlt ice abon tlle hole and a cavity 18 for.ted on the wide which thlt 
muskrats Wle &iii a "hltlter, brea.the, or t .. d1nl .taUon. Whm the ice thaws the1 collapse. 

'!'be t.hne ueent1al..e required. to sustain a .. knt pGJNlat10n are I 

1. All abundance ot aquatic "ptatioD tor tood and. caver. 

2. Sl1lt1c1ent fresll or el1ihtl7 saline vatar tor n:lma1ns and proper "Imitation. 

3.. A .uitabl.. type of. soU in. which to diS canals, und.rVOWld tUMels. and runva,ya. 

Manhea vith abo\lt 8o,C vegetation and 20% open v.ter an the beat. Control ot vater levels is Terr import_ 
ant aince IllUakrats are affected more by rapid changes 10. water levela than by changes in t;ype ot marah vege .. 
tation. Sudd8n h1gh water 1eTele 10 the spr1Da result in drowi.ning or young; prolonged. 101if vater le"l.s in 
the ~r can stop bre.d!ng and l<.111'lIr the rate ot aurrlTu. Haw ..... r. a temporary draw down 1:.0 expoae the 
3011 during the first halt of the grCMing aauon will prt)ilate the grovth ot cattails and bulrushes, and 18 
important ·"here tood. 1a scarce ar has bean destroyed by an over-population ot muskratl. A JOoci suramer water 
level 18 6 to 20 1o.dIu. In the winter, thlt vater leTel .!Ihould. be raiJed to ) teet in northUll staUB, to 
2 C:let in central statee mel to 1 toot. Gr' lIIOre vhere fne.ing OCCW'8 only occaa1onal.l7. 
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Eetabl1ab.iDg lnel dltch88 4 to 5 teet deep will 1mprCJ9'e .. shallow marsb by prov1d1zlg SIltt1clent depth to 
allow the IllUkrats to t1ncl tood dur.Lng the winter. It also tends to ccnc.atrate the I rate tor harvest. 
other u.th0d8 at 1DcreaeiDc population are blasting opening~ in heavy vegetation, and controlled burning. 
Burning, hOll ..... r, ,bould Denr be attempted. when tbe area is cOllplete1,y" dry (at lea3t )11 ot .ater), OD windy 
da18, ar war more than oa-third. at the area at on. tiu. Wh1l.. the beneficial effect. ot marsh burning 
I.ppear to out""",e11h eDT unra1'af'able ones, th. Clllner shoull1 alVaytl conl!ll1dar the valu. the marsh hu for 
v1Dter g8Il1e bird cover. Burning indirectly eontro1l!ll inJectll, prcwicl ... open vat.r are .. for 1!II1!Ilcn.tll and 
water£owl, mel pr8Tents ele •• tion oE the marah through aoCUDml&t1on of dead vegetation. 

Principal predators or DIWIkrat, are raccoons, Dd.nka and fCDlle. 

Harvesting: Hu.skrate cannot be "stockpUed". '1't1e harn,t IIIlSt be talaa aach year or it v1l.l be loet. 
Unl.esB the populat100 i.e T81T law. lt 13 late to barnlt tWD-th.1rcb of the popul&t.10D or about 2.5 an1mala 
per houa. or bun-ow. 

An arbitrary count at t1v. mu.akrata to a large hauae or 'oank den i.e frsqIlently used to e8timate popula.tioaa. 
A deIU!llity o£ 2.5 dvell:l:nc hGlUle. per acre calla for illtenalve trapping to prevent .... t-outa lt .. Another aign 
u yban the food. arcnmd aeveral howI.8 11 grazed tar 30 to 40 feet, part1cularly it thes. 8ftU meet • 

.le2!I!.! Catta:1la, bulruhee, borreed. rice cutgrus, and. arruvbaad are preterred tooda. other foode eaten 
are sedge." poDdveede, vaterl1l7. pan1egrus, and. corn. Th.re a .mor use of m1llal foods such u tub. 
fra.h .. ter IIII.LIIsels, insects, crayti!!lh, and anail.a, bu.t the percuntag:. is very lov.~ 

Controlling 1IIU.!kra.t damage to earth t:llla ot panda and n •• rro1..n 1 

1.. Deepen the edgea arOWld. the pond 80 th.- are ete.par than the elope of the .arth till. ~krate 
!!leek out. the steeput baD.k "they CaJl tind tor their burrow. 

2. CODllltruct a lO-foot vide berm, ar flat. meU, oft the vater 81.de of the till. It should be 6 inches 
hlgb .. than th. normal vater 1evel. 

). In older pcmdI!I md reservoirs, lIba" extalaive lINSkrat damage baa ocCUlTed, iJ'Iatall 4 z 8 toot 
Iheeta or ubl8to8-c.ent. aD. the .. tar aUSe or. the fill. Pl.s.ce the. vert1call.7 :!IIO that 2 teet i.e 
~lowj md. 2 f •• t 1a abcmt the normal. vatar Une. Prvrid. 6 1ncb..11 at earth eoTer oyer th. buried. 
she.t.. These .t..te v1ll pr8'9"eut turth .. damq. at a reuonable coat, and v1ll. raaa1a. elfect.lve 
tor .wera! ;yean. 

Prepared by Kana Q. Uhlig and. Wallace L .. Anderson, SCS Blo1og13ta, r~m "Mualcrat 
Production and !l.nagementll C1rc:u1er 18. Puh and. Wildlife Service, by Herbert L. 
Dozier, 19S1 and other ,ourcea. 
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U 5 DEPARTMENT OF AGRICULTURE 

Soil Conservation Service 

Land management for 

DUCKS 

General: DIck. MIt. and. rear their young 1D the DGrtbera. part at North Amenca, about SO percent 1D. Caaada 
and ~ka. '!'be rea1ni.ng 20 percent are produced 1a the DCZ"tbera U'nit.d Stat.N, especially in V8et.m 
lUmteeota and 1D Harth Dakota .. d South Dakota. Wood clIcka hreed pr1Dc1~ 1D tho bardooocl toreot Oft .. 
at .astern Hoo-th .bIIrloa. ham P'lorlda and Toua to __ wick ond ltInnaoota. There ill a IIIIIIIll popala­
tioD. OEl the Weat Coast. Ducka v1Dt .. 1D. the southern part at tba ccat1DaAt, ItOIItlT below the 36th parallel. 

Ducb requin .tood., cO'YU', cd. vatv tar tb81r .. U.n, ju3t u do atbel" :torms of v1ldlife. Laad 1lanaP­
_t tor cIuoko ill modo ..... cI1!r1<:ul.t by _ tactor.. (l.) U>o need tor vator oro ... ODd (2 ) tho JI1&n.to.,. 
habit. 01 vater!'CII1. Ka1Dt;enance at the 'breed1Dg areu 1D. the north ud the wintering and in b IJgUtb, 

.... hoth required. to pe11>"tuato tbo opeoiao. 

Tbore .... two ma1.n _ at duck.. (1) Tbo ..... t.ce tood1Dg _. Tbo •• tood 1n .hall ... vater by 
ti.ppUtg, ait h1cb. 1D. the w.ter v1th the taU t-.then po1n~1ng upnnl, ria. Ire. the vater with • strocg 
upward bound, mel hoe a eolar patch (speculum) on the wing that 1a generally highly' colored or 1r1de.eent. 
Some at the spec:1e& mak1D& up thia group are the millard, black cluck, gadwall" baldpate, piAtaU, blue. 
winged and green-winged teal, shoveller, and wood chick. .A total at. 16 species are found in Harth Jalr1ca. 
(2) Tho diving clucks. Tho:r t .. d b:r dirlng. oit l. .. 1n tho water with the toU po1nt1ng downward. paddl. 
along the eurt&e. belen clAlarinl the vater GIL taka--01'f, and. haTe a color patch on tba via& that is aat. 
brigjlt .. d that l.acka 1rl4aoceoe.. T\1oro .... 20 t ..... !oUlld rogularl.y on thU oant1naDt. .t=ng tho diTing 
ducks are the cmnaback, l"'edhead., scaup lIIlel r1a.c-neck. 

Land 1IlIUIOi- praoticao at boaetit to clucks ..... 

1. Md.Dtain ADd. 1lIIprove ud..st:1..Dc vet.lmd. &niH, ADd. •• tabllah new ooe.. 'l'bDa. CJYV 0Da acre in .b. 
are e.pec1al.l7 desirable. 

2. P'laeo l.oonng sito. (rock pU •• , bal. .. at bq ar .t ...... tloatillg logo or rafto) ill .hallow vatar ot 
potho1 ... pa.odB, cmaauta &Del other vat.er U"8&8 at tt. rate at 4 or 5 per acre. 

). Ma1ntdD II. bord.er ot grue kO to )00 teet v1d. azvUDd. _rshee, elougbs, pothole., paada and other 
vator ....... Control t1rro ODd _.1ng on it. Protect nooto b:r OToidiDg mov1ng or ""z1ng UIltU 
a1'ter J~ 15. Grasa onl,. moclera:telT &tter that. Un herbicides vbern.r possible to control un­
wanted. pl.&.a.ta. 

4. Eotabl.Uh ~_ing ...... 1D vh1<h wat_ ... l tood erope con be gt'QI1l ood th .. tlooclod to make tho 
availAble tor ducks. 

5. Bu1l4 w.tar ooat ... l. .truetura. at the outlot at ...",Ilea harlng a ral.ilIbl.. vator ouppl.y. Rrrgul.ota 
vater lAnla to Fcrrida d.as1red tood. pl.&D.te and. wired. ratio of CCW8r to open yater. 

6. Eotabllah pDDCI. Oil site. provid1ng 111. greato.t length at ohallorr .horo11no ODd tho greatoot nabor 
of caves. Haintain a good gl"Ua CIOTer &Ed a coutct vater lft1Il vhere'ftr posaible. 

1. ~vo pits ODd dus>uts tor c1ucka by providing & pntly ol.op1ng ohorolin. on at l.ut two .id ... 
KaiAta1a. good grus ccwer aaS. aa canat&a.t a vater auppq UI poae1b1 •• 

8. Constnct nest boDe tor wood web adjacet to panda, stnua or alougba having wood8 and sbnlbbJ' 
cover o.aarby. 

9. PnmInt allt depoa1t in panda, pih, marshee, and alOUSba b,. arlabliahaent ot auch eoll COQlUTa-

Mon pn.ct1ce" aa grus waterv81's, strip cropp1Dc, diversloll8, and proper crop rotat10D11. 

Range : Home range in tne nartbem. breeding are .. T8l'7 with tlle !pedes, ranging trom 2 1/2 m:::Ues tor the 
canvasback, 1 1/2 mUee tar ths mallard, dawn to 1 mile tor the blue-winged teal. The approximate acreagee 
ot thJI home range. for th ••• speci •• are 1)00, 100, and 25'0 acre. rel!fpective1y. Mallards generally wio:ter 
in the .:rt.:rema .authern sta.tes, bolt ao. c11eke such as the blue-vinged teal. occuional..l:T lIl1grate .. tar 
80Uth H cantral ChU. and BrazU. 
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Nesting. Sam cmo:lca return to t ... DOrthom broeding growu\8 in early April, with ma1n tllsbte arrirll>& 
aUrlngthe latter part at the IDODth. Mallarde and pintdla uriv. firat, followed by 8caupe, with blue­
winged t..l l.aet. IIInT bl.rdII pair oft bet""e they return to tho breoding grollDdo. Vsry orten thoy v1ll 
retU1"ll to tbe an. where the haD bad prerlouBly Mllted, or in the cue or yearliDp, were the hen vaa 
hatched. Stud1 •• in the Wcbay area of South Dakota iDdl.cate tl:a to ear17 arriTW generally preter potholes 
larger tboll 2 acn.. 'nU. "oo particularly tn. tor bluo-or1nged teal end gadwall. In ract, the di.tr1bv.­
tion of breed1JJg pairs 1Dd1ca:t.. that _1. b1rda, about 94%, preter anu larger thaD onl &Ore. Th. 
IIIUll.er, apparently leas desirable, areu 1ncreue in importance u the breeding popalationa ot a specie. 
1Dcreuel. 

9peole. Tsry in _ of "".ting, but by tho middle of JUDe apprGldJllately 60ji of the nute haTe been .tarted. 
Clutch 01 ..... ory troll 6 to 15, but tho ""'nee nWlber at egg. laid 10 about ton. The 1ncuhatiao period for 
blno41Jl&ed t..l &ad obanllon 10 21 or 22 cloy., vh1l.e birdo that lay larger egge, Buch aa the ........ hack, 
rodhood Uld IIIIIllard my .. ory troll 22 to 29 dqB. The locat1nn of tho nut aleo vari .. vith species; tho 
average diatance tor blue-w1nged tea1 "IfU 41 ,-.rda fro. the vatel.:,.ts edge. Generally 80 percent at the Bur­
f.c. f •• ding daoko v1J.l neat within 100 yardII at vater. Di'ring &cks usually noot in ".t, boggy plece., 
bordering the ede.' at manh.ee, panda, and slougtu!I, BZId tb8 Dlete are otten baral.7 abcrYe the laTel of the 
.... ter.. Habitual tree naet.rn aN the lIOoddw:k, golden eTe, but1'lehe.ad. and booded DlU'gan.er. Ducu N&dil3' 
renoet. it tbeir firet nost 10 d •• troysd. 

Cover: Breed.1ag pair'" use potholee vltb very sparse carer or' with DO Tegetation at Ill. Pothole. nth ex­
ceBsively denae vegetation are u.eed TU7 littJ.e. OIl the ather band, a 4:erta.in UlOUDt at cover t. at n.lue 
as v1nd Iholter in cold, blustory ... ather. Intounvo land uso, iImIl'ring tho plowing and bum1ng of t.h. 
ontire potholo of ton improvee it tar " .. by breeding paire by romav1ng oxe ... plant oanr. _te. bolzueh 
10 by for tho preferred c.., ... lor dirlng duck n .. ting. 

Bl"oodll generally ar. toUDcl on larger ap8D vater anu. The .eacUa of brood. rear1.D.a habitat depends on 
tho availabUity of a ....... of •• cap. tra,. prodotoro. Thle...,. bo tum1ehod by covor .utflelent to ..... oal 
the 'brood. or by open water at su.£f'icient size and depth 110 that brooda caD div. 1:.0 escape their enudAl, 
Broods U'e seldom found aD potholes 18111 thAD. 1 acre in .1 .. or with 1 ••• than 5" of vater. AH •• nth no 
c..,or oro u.ed by broods only it thq ora at l ••• t 20" deep md S acn. in Ii... Duo:lca ha.,. bo ... rated in 
order of decreasing dcand t or deep vater and iDCZ"'euing demand tor escape cat'tra (1) canvasback (2) 18l88r 
.caup (J) ruddy dud< (4) redhead (5) baldpate (6) godnll (7) sh .... llsr (6) gr .... -v1eg.d toal (9) b1,,0-
winged teal (10) IIIIIll.ard and (11) pintaU. Th". __ broods protBrred dsop vator ... 4 d .... dsd 1 .. 0 
e.cape caYer" mile II8l.lard broods pref.rred JIlOr8 Heape OQf'8r and. damlmded le88 de'P vatar. 

crsat1J\c tho ". ..... '11 _ at edg. betwOOD man .. vegototion and opUl vator 10 a practical ... thod of 1q>rO\'-
ing IIOI\J' ............ Are ... ..,orgrovn with cattaila with DO ope vator _ be burned ovsr in the oprinS prior 
to til. arrival of tha ducko. Oponingo 30' z 30' _ be craoted by opr~ cat.toile with h.rb1cidos. Are .. 
tIUIT_ed by Tes.totion ""'1 bo opened troll t.ho ohonl.ine to tho opUl ... tor either by tho ~o .. thods or 
by ".. of dragline or <IJnam1to. Strips 30' vida are rae_nded. Ra101ng tho vater 10.,.1 V1ll aleo drovn 
out JIUIY at the eatta1l8.. The more edge effect produced the .ore dedrabla the llarllh beComet!!l tor watertowl. 
Posdbly .. IIUCb .. SO psrcent of tho ehcrel1no TOsototion ""'1 b. romoTed. 

Tho ~. of looting .pet. 10 gsnerally not sufficiently apprsdat84. SIIIall lelands, kao11o, .and-bars, 
opeD arsiDa, 01" e%posed. mud-fiats are Taluable tOl" th1ll pu,rpoee. nOl.t1..Ilc lop or ratt. ti.nftly ancbond to 
the bottc. ar. ueed by ducke .. loafing, sunning, IIleePin&:, and preeniDl !potl. Rock pilea and old balee ot 
baT or atra 1D tb. shal.l.aV'lr port10na at a mar~h 11&7 also ee"_ the , .. pu%p08e. 

Food. In g .... ral, lock ot tood 10 DOt thousbt to be a limiting tootor in watortowl JIIUlqeN.t during t ... 
production lIe ... OD. .lbwdllDt h.1.a:al qual.ity food., hovaTC'. iAI ee.ent1al on th. viDter1ng grour.ds .,0 that 
healthy b1rdo in good broedir.g condition v1ll rot1ll'D to- tho production 0l'U.I in tho spring. Good tood 10 
al.o iJIportaAt in holding ducko in pleceo ....... 0 long han1tsting ._on 10 d .. ired. 

Foeding orsao lJ!ay be d • .,.loped by 4ik1ng releUnly lSTOl loud mtl installing a vater con~l .tructuro that 
ww. permit sufficient drainage tor crop production. Dock f~ like cant. browntop or other lI1llet., or 
buckwheat are grown in tho diked fi.ld. Wblll tho duck huntinr SOUDD arrin., the diked fi.ld 10 fioodod to 
a dopth ot 6 to U 1ncbe.. Thle i. dono by rele .. ing vator tro. a nearby 1JopcnmdMnt at • higher .lavation, 
or by _ing tra. otroamo, cmalo, pcInd8 or wallo. 

Tho ducl< tood plante ... t bo loft in • noturol. oondit.iao betor. fiood1ncl ti'asy _t not be cut, I<noeked 
dOlIn, or tupered vith in 0lIl' VIIT. 

Dut:U obould bo harTe.ted troll te.ding ora .. 0Dly in tho DtOrD1JIg. Tho bl.rdo ohonld bo allovad to toed 1Ill­
disturbed cmring the &ttarnOOll Uld • .,.Ding. 

Preparod by llano G. ~ and 1Iallec. L. Andonon, sea B1010gista 
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