WILDLIFE

UTILIZATION OF BROWSE PLANTS BY WILDLIFE

Gibbins, R. P. & Schultz, A. M. 1963 “Brush manipulation on a deer winter range” California Fish & Game, Vol. 49, No. 2, April 1963

“Recently rancher have made large-scale attempts to improve brush ranges for livestock grazing; first by control burning, later by burning in combination with mechanical and chemical treatments. Except where the goal of total shrub eradication was achieved, seldom feasible economically, ranges were improved for both livestock and deer. Resident deer herds are increasing rapidly in the foothill areas where range improvement programs are active.”

“In either case, exploitative land management or livestock range improvement, natural vegetation is ‘set back’ to earlier successful stages. High deer populations are associated with successful stages of vegetation rather than with climax (Leopold, 1950).”

Gibbins, R. P. & Schultz, A. M. 1963 “Manipulation of shrub form and browse production in game range improvement” California Fish & Game, Vol. 48, No. 1, January 1962

“The utilization of shrubs is usually expressed as the percent of weight or volume of current growth removed during a given period. However, the season of use and the composition of the material removed, in terms of leaves, leaders, and buds, are better criteria than weight in judging the effect of browsing. Since all the shrubs exhibit apical dominance, the fate of the terminal bud is especially important. Removal of the apical buds of chamise (Adenostoma fasciculatum) was found to cause twigs to respond in one of the following ways: reproductive axillary growth, vegetative axillary growth, enlargement of leaves, and no response. All of these responses have the common characteristic of inhibiting upward growth. Subsequent twig growth from axillary buds leads to a compound twig arrangement and, if apical buds are removed for several successive years, an interwoven mass of branches develop. Thus, if apical buds are removed each year, plants may be maintained in a short, available, ‘hedged’ form.”

“The following conditions are known to affect the shape, life expectancy and productivity of a shrub:

1. The immediate environment: depth and fertility of soil, available moisture and sunlight, etc.

2. The density and distribution of shrubs and other kinds of plants in a stand, and the competition between them.

3. The browsing ‘schedule’; this includes the stage in life history of the plant when browsed, the periodicity of browsing, the intensity of browsing *degree of utilization), the duration of rest between browsing periods, and perhaps other features.

These factors are not completely independent of each other.”

“A number of studies have been made to assess the effect of different intensities of use on browse plants. The effects of browsing, simulated by clipping, have been studied by Julander (1937), Young and Payne (1948), Aldous (19520, and Garrison (1952), Mature, established plants were used in most of the experiments. In general, the response to browsing varied greatly among species, with light to moderate clipping stimulating many shrubs to greater vegetative growth. Removal of most of the current growth over a period of years usually caused a decline in production and vigor, and was often fatal to plants. Flower and seed production was suppressed under even moderate use intensities. Selection of any ‘best’ use intensity appears to require an intimate knowledge of the species involved and the season of use.”

Grimm, R. L. 1939. “Northern Yellowstone winter range studies” Jour. Wildl. Mgt. 3:295-306

Abstract: “The crown of each sagebrush plant within 100 square foot plots was divided in halves by placing a red string over the center of each plant crown. In October the foliage and green twigs of half of each plant were clipped and in April the remaining halves were clipped. The difference between the two weights represents the portion of utilization during the 6-month period.”

(If this was Big Sagebrush, it probably killed the plants. HBP)

Hoskins, L. W. and Dalke, P. E. 1955 “Winter browse on the Pocatello big game range in southeastern Idaho” Jour. Wildlife Mgt. 19:215-225

Percentages of annual growth utilized were determined by measuring twigs beyond a tagged point in the fall and then again in the spring after the animals left the winter range.

From: Personal communication from Arthur D. Smith of Utah State University, 8/1/63:

“I have observed that some of our important browse plants in this area can stand rather high utilization if this is done during the dormant season. I think this may be related to the amount of growth that has taken place. If, for example, 75% of the growth of long twigs is removed, there still remains a considerable shoot with its attendant buds to generate new growth. When a very short twig is grazed to the same degree, it may have but a few buds remaining. Perhaps you may remember some work published by Hyder while he was at Burns. He suggested that we should be concerned less with percent utilization and more with stubble height remaining. I think this viewpoint has merit and perhaps we should explore it more.”

“Effect of use on the vigor of browse plants” Don J. Neff, Arizona Game and Fish Department, Project W-78-R-6. Work Plan 5, Job 4, to January 31, 1962.

Three species of native chaparral browse plants were studied: mountain mahogany (C. breviflous), desert ceanothus (C. Gregii), and cliffrose (C. mexicana var. stansvuriana). In central Arizona (Prescott and Paulden).

Five intensities of utilization were stimulated by clippings: 0 (control, 25, 50, 75, and 100 percent of the current annual growth (CAG) twigs. Clipping done in October each year. Clipping has been applied four times (1958-1961).

Results of the fourth annual clip treatment showed no marked differences in response to treatment. Mountain-mahogany oven-dry weight and number of CAG twigs were significantly greater for the 100% clip, indicating that stimulation by utilization still persists. No other significant differences were found. The 1961 water year was very dry and vegetative growth was poor. All treatments showed drastic declines in production, with the best performance in most cases by heavily clipped shrubs.

Mountain-mahogany and cliffrose appear to be holding up better (both in production and less mortality) than is desert ceanothus.

Forsling, C. L. & Storm, Earle V., “The utilization of browse forage as summer range for cattle in southwestern Utah.” USDA Circular No. 62, May 1929

Experimental pastures grazed by cattle – approximately May 1-September 30.

Object was to observe response by cattle to use of browse. Cattle numbers were adjusted to secure ‘reasonably full’ use of Gambel Oak in a 3-year period reduced density about 40%. There was no loss in number of plants, but a decline in growth and production because of lowered vigor.

Serviceberry and quinine bush (garrya flavescens) used approximately 25% (no indication of basis for this percentage) suffered no injurious effects.

Birchleaf Mountain Mahogany and Bitterbrush showed ‘a material reduction’ in vigor and plants were severely hedged when all new growth was grazed. Some plants were beginning to die. 

When cattle were held on a pasture long enough to obtain ‘reasonably full’ use of oak, most species of grasses and forbs were very heavily used. Cattle did well during spring and early summer until they ran out of grasses, forbs and other palatable browse, then did poorly and lost weight in late summer and early fall. Only 50% calf crop was made from cows on experiment because of poor condition during year with calf.

Extent to which browse should be grazed: “The use of the better browse species (birchleaf mountain mahogany and bitterbrush) to the extent that all the current year’s growth was taken by the close of the growing season resulted in a decline in vigor and slow dying out of the plants. If continued, this use would eliminate such forage. The plants that had a sufficient portion of each year’s twig growth left in the fall to insure the leaving of one or more lateral buds remaining, were the most vigorous and continued to hold up. How much of the current year’s growth should be left to insure perpetration of the plants is a point for further study, but it is apparent that no more of each year’s growth should be grazed than will leave at least one lateral bud on a majority of the twigs. It is considered that leaving 10-20% of each year’s growth will meet this requirement.”

(Note: the recommendation of leaving “10-20% of each year’s growth” would imply that 80-90% of the current year’s growth could be safely utilized. This is a much higher rate of utilization than advocated by most research workers. HBP.)

“Increasing forage yields and sheep production on Intermountain winter ranges.” Selar S. Hutchings and George Stewart. Int. F&R Exp. St. US Forest Service. USDA Circular No. 925. September 1953.

In studies at the Desert Range Experiment Station in west-central Utah involving grazing by sheep during winter months only: “Records obtained at the experiment range indicate that approximately the following proportion of the herbage of major forage species can be eaten during the winter period without impairing their continued productivity:


Indian ricegrass – 75%


Black sagebrush – 60%


Winterfat – 55%


Galleta – 45%

“To provide for reasonable stability in winter grazing and to assure an adequate forage supply in most years, a basic stocking rate that will utilize 75% of average forage production is recommended.” (The term forage is used to denote the amount of herbage that can be grazed or used by sheep under moderte grazing without injury to the range or impairing future production.)

On moderately grazed winter range…. “Black sagebrush will have an average of 1 ½-2 ½ inches of current twig growth remaining and in years when seedstalks are produced in abundance, 10-20% of these will be ungrazed. On winterfat, 1 ½-2 1/3 inches of current growth will remain and 10-15% of the plants will appear to be ungrazed.”

“In general, the percentage utilization of herbage varied with the amount and relative production of the different species. The grazing of a given species tended to increase with a decrease in its relative production.”

From: East Texas Deer Study, Job No. 3 “Browsing Tolerance of Key Species:, by Daniel W. Lay, Texas Game and Fish Dept., Austin, Texas, October 16, 1961.

Studies were begun in 1953 to determine the optimum utilization of key browse species. A series of plants of several species was clipped in October of each year at a rate of 100, 50, and 25 percent of the annual growth. For twigs long enough to divide equitably, the appropriate amount was cut. For short twigs, every second or fourth twig was taken with the 50 and 25 percent clips.

“After eight years of annual clipping designed to simulate three levels of utilization, 25, 50, and 100; results remain inconclusive. Some variables such as the accidental fire and changes in density of the pine overstory had undetermined effects on production.

“However, it is interesting to note…that 25% clipping caused reduction in production in about half the plant groups studied…nine groups gained and 21 declined at the 50% clipping level. Thus, it appears that 50% clipping reduced production in more than 2/3 of the groups.

“Among the species studied, yaupon is clearly the most resistant to utilization. Two of the three yaupon groups made increases despite 50% clipping. On the other hand, ash and sassafras production declined more than half with just 25% clipping. Obviously, the optimum level for utilization varies with the species.

“Expressed in another way, optimum utilization is the heaviest utilization that can be sustained year-after-year. Since palatability varies and species resistance to utilization varies, no one level of use can be clearly distinguished as optimum.

“The most common and most palatable species present on a given range are the most important to protect from over-utilization, if carrying capacity is to be sustained.

“Except where yaupon is the ‘key’ species, the clipping results indicate the level of utilization of the most common deer foods should not exceed 25%.” (Note: of all the studies on utilization reviewed, these are the lowest percentages listed. Seldom do any other researchers list utilization percentages lower than 45% of the current annual yield. HBP.)

“Big game-livestock relationships” PNW F&RES Annual Report – 1952

“Winter clipping over a seven-year period of different amounts of current twig production shows considerable variation in the amount that can be removed from different species and still maintain a high level of production. Results suggest the following utilization standards (current twig growth).


Antelope bitterbrush (Purshia tridentate) – 60-65% (good sites), 50% (poor sites)


Snowbrush ceanothus (Ceanothus velutinus) – 35-40%


Rubber rabbitbrush (Chrysothamnus nauseosus) – 50%


Creambush rockspirea (Holodiscus discolor) – 50-60%

From: Dwight R Smith, Wildlife Research Biologist, Rocky Mountain Forest and Range Experiment Station, US Forest Service, Ft. Collins, Colorado (personal communication, August 15, 1963)

“Your questions concerning appropriate utilization levels and relative forage values for a wide range of plants used by wildlife point up to a real problem. Information on the subject simply is inadequate.

For most browse species, 60% of annual leader growth can be utilized without ill effects on the plant. However, where clipping or browsing studies have determined acceptable levels of use, considerable variation among plant species has been found. For example, cliffrose subjected to use up to 80% has been shown to be more productive than non-used plants. Winterfat and saltbush, on the other hand,  suffer from heavy browsing and from breakage caused by the browsing animal. In considering reports of browse utilization levels, one should ascertain if use was based on twig length or weight removed.

“Hubbard and Sanderson, in a recent publication, point out that 60% of annual twig growth of bitterbrush, which is assumed to be proper use, is only 47% in terms of weight.

Concerning the effects of different seasons of use on the plants, there is evidence that periods of carbohydrate storage and but development are times when a plant may be particularly susceptible to use. This would mean that summer and early fall use might be most damaging in the Central Rockies area. However, it is my opinion that extent and frequency of use generally have more influence on plant welfare than has season of use.”

From: Odel Julander, Range Conservationist, Intermountain Forest and Range Experiment Station, US Forest Service, Provo, Utah. Personal communication, July 29, 1963)

“It appears that proper winter use of some browse species is in the neighborhood of  60-65%. Some should probably be less. Sagebrush and curlleaf mountain mahogany stand less browsing than bitterbrush, cliffrose and birchleaf mountain mahogany. Season of use makes a difference.

“From data that I am now preparing for publication, it appears that 50% utilization of forbs during late growing season is about all they can stand.

FOOD AND GRAZING HABITS OF WILDLIFE

Carhart, A. H. and J. M. coutts, 1941. “Deer food requirements in Colorado,” Colorado Game & Fish Commission, 1941

Snow trailing and stomach content analysis were used to establish seasonal forage preference indexes. Data indicates that deer depend on a limited number for forage plants for a sustaining diet and that they use these species consistently, whether the range is overgrazed or not. On ranges properly grazed by livestock and deer, there is probably very little competition. Grass use was heaviest in the spring. Browse was the principal food in all seasons. Weeds were used all year, but never made up much of the bulk of the diet. Snowberry was used heaviest in the spring. Oregon grape and Pachistima rate high on the preference list, but made up a small part of the vegetation. Big sagebrush wa sone of the chief foods during spring, fall and winter. Serviceberry was eaten at all seasons, but heaviest in the summer and fall.

“Job completion report. Game Forage revegetation project, State of Utah” by A. Perry Plummer, et. al.

This project was concerned primarily with seeding and planting plants suitable for wildlife use. The following are excerpts of this lengthy report.

Plummer states that (for the Intermountain areas) big sagebrush and rubber rabbitbrush are perhaps the best browse species when ease of seeding, production, adaptability, palatability and tolerance to use are considered.

“While game may not prefer sagebrush and rabbitbrush as highly as certain other shrubs (e.g., antelope bitterbrush, cliffrose, fourwing saltbrush, or curlleaf mahogany), it has been observed that where vigorous stands of these shrubs grow on big game winter ranges, animals remain in good condition. The large amount of forage they produce more than compensates for their lower acceptance. Trials underway indicate an excellent opportunity to improve the palatability of both shrubs by selection and propagation of highly palatable strands.

“It has also been noted that a good herbaceous understory of early spring growing grasses and forbs is important for providing the succulence and high nutrition needed in late winter and early spring to sustain female game animals during this critical period of rapid fetal development. Having succulent green herbage of grasses and broadleaf herbs on spring range appears to be the sound method for keeping big game off the nearby agricultural lands. Among the most useful grasses for this purpose are Russian widlrye, crested wheatgrass, desert wheatgrass, pubscent sheatgrass, Indian ricegrass, southern smooth brome, intermediate wheatgrass, and bulbous bluegrass. Range type alfalfa, balsamroot, Utah sweetvetch and small burnet are the most promising forbs.”

This report also has a comprehensive rating of many species of browse, forbs and grasses for wildlife plantings. 

“Range Management in relation to Mule Deer habitat and herd productivity in Utah” – Odell Julander, Range Conservatinist, Int. F&RES, Ogden, Utah, In Journal of Range Mangement, Vol. 15, No. 5 pp 278-281, Sept. 1962.
Reviews history of heavy livestock grazing in Utah, especially 1890-1920. Overgrazing by livestock resulted in serious reduction or near elimination of the perennial grasses and palatable forbs and a large increase in several shrubs and trees. Deer populations increased rapidly from 1908 and reached a peak in 1942 when many ranges were overstocked by deer.

On Winter deer ranges: (Mule Deer)

“Big sagebrush has increased more than any other shrub in density and distribution on overgrazed livestock range. While not considered highly preferred by deer, it is their “bread and butter” plant and supplies a greater part of deer winter diet than any other species in Utah. It is especially important in midwinter..

“Juniper (J. osteosperma)...in may areas its spread has been detrimental to depleted deer winter range because it has crowded out more desirable shrubs. Nevertheless, its increase has resulted in large volumes of emergency feed and effective winter cover for deer. Juniper has primary value as emergency feed and cover in severe winters and during periods of extreme cold.

“With proper stocking of deer, probably the overgrazed livestock ranges of Utah with their increased browse supply could have provided survival rations for larger winter population of deer than could virgin range or range in good condition for livestock – at least for several years. However, shrubs alone, on sites where herbaceous species have been destroyed, appear to be inadequate for soil protection and stabilization. Unless soil is stable, future sustained production of woody  species would be doubtful even with moderate deer use. Furthermore, lack of perennial grasses and forbs creates a serious forage deficiency during early spring.

“Deer turn from browse to new growth of grasses soon after snowmelt in spring. Early growing grasses, particularly species of Poa, begin growth in March or earlier and make up the greater part of the early spring diet for the deer. Two or three weeks later, perennial forbs start to grow, and from early May on they replace grass as the chief deer forage. This period of 3-6 weeks from first green growth until new growth is plentiful and is extremely critical for deer.

“This period is particularly critical for pregnant does. Certainly, inadequate nutrition at this time considerably influences prenatal development and subsequent survival of fawns.

“Range that is in depleted-to-poor condition for livestock use might we adequate, or even superior-to-good condition livestock range for winter survival of deer for a time, but such range is inadequate for high herb productivity.”

On Summer Range:

“Since deer depend heavily on perennial forbs for summer forage, depletion of forbs means loss in quality of forage even though there is sufficient quantity of browse species...

”Even though summer losses of deer are light, even on the poorest summer ranges, the low quality of such ranges shows up in lowered conception rates, a lowered fawn crop, and lowered fawn survival, as well as increased winter death losses.

From summary;

“Intermediate range overgrazed by livestock may provide adequate browse for deer use in the fall, but may be deficient in new forb growth required by does in late pregnancy and during fawning season.

“Depleted summer ranges may provide survival rations for over-populations of deer, but do not provide nutrients sufficient for big herd productivity. Adequate year-long forage is essential for maximum herd productivity.”

From Interstate Antelope Conference-1962 transactions

“The Interstate Antelope Range, Its research and Management Needs”, Jim Youkum, Wildlife Specialist, Bureau of Land Management, Reno, Nevada

Food habit studies:

A second point of interest regarding antelope-range relationships was the knowledge gained that antelope may have a greater preference for a wider variety of forage classes than previous studies (Einarson 1948, Ferrell and Leach 1952, Mason 1952) have disclosed. One of the most complete food habit studies (Yoakum 1956) was conducted on the Drakes Flat herd in Lake County, Oregon. To our knowledge this was the only study in the interstate area of a sizable number of antelopes rumen samples collected systematically each month of the year and analyzed as to seasonal forage class utilization. Final analysis of this data disclosed that antelope on a year-round diet consumed approximately17.6% grass, 22% forbs and 59.3% browse. This was a much higher utilization of grass than previous studies indicated. Two possible reasons for this was that samples from the Drakes Flat study were collected at all seasons of the year and grass was sometimes as high as 90% of the total animal intake during the spring months. A second factor may have been availability, as grass was relatively abundant on Drakes Flat and was not always so in the other cited food habit study areas. Quite noteworthy during the Drakes Flat Study was the fact that antelope utilized some grass during every month of the year. This may become an important point in antelope range management, for it is well known in the science of animal husbandry that grass is a good energy provider to animals during critical winter months.

From: Interstate Antelope Conference-1962 /transactions, Boise, Idaho, December 4-6, 1962.

“Relationship of Sagebrush Spraying to Antelope Welfare,” Frank W. Stanton, Wildlife Specialist, Bureau of Land Management, Portland, Oregon

Antelope Diet
Most food-habit studies of recent years indicate a high percentage of Artemisia species in the antelope diet. Buechner
 pointed out, however, that forbs provide the principle items consumed in grassland habitat and browse, particularly Artemisia, predominates in the sagebrush habitat. This latter type has become so depleted of herbaceous species that antelope now have little choice in the composition of their diet. He stated, “It seems, therefore, that variety in species composition of vegetation may be an important factor in the future survival of pronghorn antelope.”

Mason’s
 analysis of the antelope diet on Hart Mountain in 1950 made at the instigation of this group, showed 61% of the volume to be Artemisia, particularly arbuscula. He recently expressed his opinion that in Harney Valley in the north end of the same county, antelope undoubtedly eat less sagebrush and more forbs as the animal’s diet tends to parallel forage composition on the ranges used.

Rouse, Charles H., 1941. “Notes on winter forage habits of Antelope in Oklahoms, Jour. Mammalogy. Vol 22, No. 1, Feb., 1941.

Thirteen antelope were tracked for four days in light snow the latter part of December. Shrublike perennials and half-shrubs made up the greatest part of forage, although 15 species of plants, including weeds, grasses and shrubs were grazed.

Excerpts from Interstate Antelope Conference, 1962 Transactions (a compilation of papers presented at the 13th annual meeting, December 3-6, 1962 at Boise, Idaho)

Idaho Antelope Investigations-1962, Wesley M. Shaw, Project Leader, Big Game Investigations, Idaho Department of Fish and Game, Boise, Idaho

Food habits
The stomach analysis for seven of twelve antelope carcasses found on the winter range during Robert V. Folkner’s Owykea antelope study, PR Project 85-R-7, Work plan II and Cooperative Wildlife Research unit is listed in Table 1.

TABLE 1

Species
Samples according to date collected


12/19
1/12
1/23
3/9
3/12
3/14

3/23
4/11

Artemesia spp

C
B
C
B
B
D
X
B

Artiplex confertifolia

C
E
D
E
D
X
D

Atriplex cauescens


E

E




Grayia spinosa







E

Sarcobatus vermiculatus




D




Haplopappus nanus





D



Juniperus occidentalis
E








Opuntia sp.
D

B
D
E
D



Salsola Kali




D
D



Grass
E
D
E
E
E
B

X
D

Unidentified shrubs/forbs
B

D
E
D




Approximate numerical value of letters: A=75-100%; B=50-75%; C=25-50%; D=0-25%; E=trace; X=Not determined

Oregon Antelope Report, 1962. Ira D. Luman, Chief of Big Game, Oregon State Game Commission, Portland, Oregon.

Range Evaluation
Most of the antelope areas of southeastern Oregon are of light colored alkaline soils with adjoining well-drained silt types. Much of teh southeastern Oregon ranges are borken plateau, interspersed with alkali flats. Big Sage (Artemesia tridentata) and low sagebrush (A. arbuscula) predominate in browses on higher areas. These may be interspersed with bitterbrush (Purshia tridentata) and western Juniper (Juniperus occidentalis). Lower elevations have black sage (A. nova), saltbrush (Artiplex canescens), shadscale (A. confertifola), and salt brush (A. semibaccata). These are all consumed in considerable quantity by antelope. Winterfat (Eurotia lanata) is also an excellent, palatable browse. In the spring, the common foxtail or cheat grass (Bromus tectorum) is avidly used. On dry lake beds, evening primrose (Oenothera) is a favorite forb.

In a study of seasonal food habits of the Oregon pronghorn antelope involving Oregon, Idaho, California, and Nevada, it was shown that browse constituted 68.8% of the volume consumed followed by 20.9% forbs, and 7.0% grass. Grass was utilized the greatest in volume during fall (13.2%), then spring (9.2%), followed by winter (5.7%).  (Yoakum, 1958)

From: Dwight R. Smith, Wildlife Research Biologist, Rocky Mountain Forest and Range Experiment Station, US Forest Service, Fort Collins, Colorado (Personal communication – August 15, 1963)

“Herbaceous plants, particularly forbs, are often more important than browse during spring and summer months for such big game species as elk, mule deer, and bighorn sheep. In this area, palatable deciduous shrubs such as bitterbrush and mountain mahogany generally are more important in fall and early winter. In late winter and early spring, evergreen shrubs such as big sagebrush may be preferred because of higher protein and carotene content than contained in deciduous shrubs.

“While these generalizations apply to the Central Rocky Mountain area, they do not hold true everywhere. The variability in the use of forbs and grasses, for example, is shown by studies in California, Oregon and Utah where herbaceous plants made up 20%, 45% adn 78% of the summer diet of mule deer.”

Goodrum, Phil and Vincent H. Reid, 1954. “Deer versus livestock on Gulf Coast range” presented at the 8th annual conference, Game and Fish Commission, New Orleans, LA, November 1954. Wildlife Review No. 79, Feb, 1954
“A study of the browsing habits of cattle and deer in the Gulf Coastal region on forest range has shown that the two animals prefer the same woody browse plants. This lowers carrying capacity for deer, but has little influence on cattle because 90-93% of their diet is grass and grass-like plants. The remaining 7-10% of the cattle diet consists of woody browse and forbs that are the main foods of deer. The competition is increased on those ranges where range improvement, supplemental cattle feeding, and deer herd control are not practiced.

“A highly reproductive level in deer can only be maintained when an adequate supply of top-choice browse plants are available. After the best browse plants are depleted, fawn production drops sharply. In our study we found that the annual increment dropped from 75% when good browse was adequate, to 10% when it was inadequate. It is essential to keep deer herds from reaching their peak if good production is wanted. This can be done only by shooting both sexes.”

Hahn, Henry C., Jr. 1945. “The White-Tailed Deer in the Edwards Plateau Region of Texas” Texas Game, Fish & Oyster Commission, Austin, Texas May 1945

The heaviest deer were found in the county that had the lowest deer population. 7 sheep or 8 goats equals 1 cow. 8 goats equals 6 deer.

Using Dixon’s ‘deer minutes’ method:

1. From late March through April, to mid-May, 80% of diet was green grasses and weeds. The succulent green forage of annual grasses is an important source of food supply to the whitetailed deer on winter range.

2. Out of 1200 deer minutes recorded in a county moderately stocked with sheep and goats, 68% were spent grazing and 32% browsing. Out of 1100 deer minutes recorded in a county stocked more heavily with cattle, sheep and goats, 45% were spent grazing, and 55% browsing.

94 plant species were utilized (74 grass, grass-like and herbaceous; 7 shrubs and 13 trees).

From: The Interstate Antelope Range, Its Research and Management Needs by Jim Yoakum, Wildlife Specialist, BLM, Reno, Nevada – in Interstate Antelope Conference 1962 procedings.
For antelope
1. Rangelands producing a greater diversity of forage classes (browse, grass and forbs) maintained more antelope year round than extensively predominate single forage producing ranges.

2. Low rolling rangelands with flowing streams, native meadowlands, old fire burns, alfalfa fields, and range seedings were key utilization areas all year round when weather permitted.

3. Antelope would move out of areas with snow 10-12” deep.

4. Areas of various browse species such as low sagebrush, black sagebrush, rabbitbrush, mountain mahogany, and bitterbrush were key areas of use in the fall.

5. Big sagebrush and greaswood lowland flats (plants averaging three feet or higher) were seldom frequented.

6. Some antelope herds remained resident in a five square mile land area. Others seasonally moved 15-20 miles depending on snow depths. Others traveled 50 or more miles to elevation changes of several thousand feet.

Ferrel, C. M. and H. R. Leach, 1950. “Food habits of the pronghorn antelope of California,” California Fish & Game 36(1)”21-26. Jan. 1950

56 Antelope stomach samples were analyzed, some taken in May-June, others August-September:

Volume of Food Items by Forage Types (%)


Browse
Forbs
Grass
Misc.

May-June
63.6
34.8
1.6
T

August-September
46.9
50.3
1.0
1.8

From 1962 Annual Report of the Intermountain Forest & Range Experiment Station.

“Rubber rabbitbrush and big sagebrush, two ‘weeds’ of cattle range, are among the most useful shrubs for rehabilitating critical winter range for deer in the Great Basin area.

“Past research on competition between livestock and deer has considerably influenced deer management in this region. Conflicts have been most serious on deer winter range that also is spring-fall or summer range for livestock. In this situation, competition was found to be largely a matter of intensity of use. As a generalization, livestock and deer are likely to eat different kinds of plants when they can be selective they compete strongly for the same plants only after preferred plants have been heavily utilized.”

Buechner, H. K. 1947, “Livestock-Antelope relationships in West Texas.” The Cattleman, July 1947.

Antelope food habits were determined by the ‘antelope minute’ observation method and stomach samples. Of 165 plants eaten by antelope, 117 are weeds, 34 shrubs, and 14 grasses.

Antelope Forage Consumption (%)


Summer
Autumn
Winter

Forbs
62
59
74

Browse
23
34
25

Grass
15
7
1

Author figured that 10 antelope per section is proper stocking in west Texas.

Each, Howard R. 1956. “Food habits of the Great Basin Deer Herds of California.” California Fish & Game 42(4):243-308. October 1956

Stucies were made of winter food habits of mule deer in the Lassen-Washoe and Inyo ranges. Sagebrush, bitterbrush, juniper and annual grasses were most important food items.

“The greatest variable of diet was grass. It was utilized throughout the winter by Great Basin deer. In fact, during one mile, open winter green grass was found to have contributed as much as ½ of the winter food of Devil’s Garden deer. An open winter is characterized by a heavier usage of grass and a more diversified browse diet. Conversely, a severe winter forces deer to depend more heavily on browse.

“Summer range food habits of deer showed 55% of diet was browse, 35% was forbs and 10% was grass.”

Young, Vernon A. and Robinette, L. W. 1939. “A study of the range habits of elk on the Selway Game Preserve.” University of Idaho, School of Forestry, Bulletin No. 9, December 1939

Study was made during summer months on a wilderness area of north-central Idaho (probably an area of timber interspersed with mountain meadows or open grasslands). Class of forage consumed by elk varied during the summer as follows:

Grazing period
Type of forage
% of diet

June 1-July 15
Grasses and sedges
65


Browse
20


Weeds
15

July 15-September 15
Grasses and sedges
25


Browse
55


Weeds
20

September 15-October 15
Grasses and sedges
40


Browse
40


Weeds
20

From 1962 Annual Report of Rocky Mountain F&R Experiment Station

“Elk and cattle were found to make more use of the natural openings than forest borders or adjacent selectively cut ponderosa pine forests in eastern Arizona. Cattle used forest borders, the areas adjacent to open grasslands, nearly as much as the openings, while elk used borders only half as much as the openings.

“On the other hand, deer used all the habitats studied about equally. Selective cutting of the pine forests during the past 5-15 years had opened the forest sufficiently to promote growth of good deer forage.

“Pellet-group counts indicated that deer prefer unlogged areas over logged areas for the first 2 years after logging. Thereafter, they apparently prefer cutover areas, for pellet groups were several times as numerous there as in uncut stands.

“Tentative conclusion from this exploratory study is that selective cutting in ponderosa pine may improve deer habitat for as long as 15 years.”

Hoffman, Donald M., 1962. “The wild turkey in Eastern Colorado.” Colorado Department of Game and Fish (Fed. Aid Project. W-96-D). July 1962.

Food habits of Colorado turkeys were studied over a period of several years. Most data are from analyses of crops, gizzards and droppings. Turkeys ae shown to have an extremely wide acceptance for many kinds of food – both plant and animal. Some seasonal differences in food consumption are apparent. The following are comments by the author:

“Fall Period: 176 different kinds of food were found and identified. Grasshoppers were the leading food during this period, furnishing 16% of the volume. Cultivated oats were of second importance. The grass family, comprising 49% of volume, was by far the largest family represented with both seed heads and the leaves being eaten. 34 species of grass are represented.

“Winter Period: 36 different kinds of food were identified. The five most important foods were grass leave, Ponderosa pine nuts, cultivated oats, miscellaneous insects, and sand dropseed spikelets. Green grass leaves began to show up in large amounts in dropping samples in mid-February each year. Once the birds started eating these leaves, they became the main single item of food. During the earlier part of the winter, the birds depend more upon pine nuts, cultivated oats, insects, grass seed, acorns, cactus fruit and the persistent fruits of snowberry, hawthorn, and wild rose.

“Spring Period: 34 different foods were identified. The fibe most important foods were grass leaves, green forb leafage, insects, dandelion flowers, and staghorn cactus fruit.

“Summer Period: Summer is the least critical of the four seasons for wild turkey in southeastern Colorado, since foods are generally plentiful. 27 different foods were identified. The five most important foods were insects, grass leaves, green forb leafage, dandelion seed heads and bluegrass spikelets.”

(See food preference list for turkeys.)

FORAGE PREFERENCE LISTS

15 forage species arranged in order of choice for food by cattle, deer and sheep under proper stocking rates at Little Hills Experiment Station, Meeker, Colorado (1958-1962)

Order of choice
Cattle
Mule deer
Sheep

1
Blue grass
Mountain mahogany
Composites

2
Needle & thread grass
Bitterbrush
Mustards

3
Indian ricegrass
Serviceberry
Half-shrubs

4
Bluebunch wheatgrass
Big rabbitbrush
Legumes

5
bitterbrush(
Little rabbitbrush
Other weeds

6
June grass
Big sagebrush
Mountain mahogany*

7
Little rabbitbrush*
Pinyon pine
Bitterbrush*

8
Sedge
Juniper (Utah)
Blue grasses

9
Mountain mahogany*
Oakbrush
Needle & thread grass

10
Big rabbitbrush*
Oregon grape
Little rabbitbrush*

11
Western wheatgrass
Currant
Big rabbitbrush*

12
Squirreltail
Horsebrush
Big sagebrush*

13
Composits
Skunkbrush
Indian ricegrass

14
Half-shrubs
Mormon tea
Bluebunch wheatgrass

15
Serviceberry
Snowberry
cryptanthe

From Smith, Arthur D. and Richard L. Hubbard, 1954. “Preference ratings for winter deer forages from northern Utah ranges based on browsing time and forage consumed.” Journal Range Management 7(6):262-265. November 1954

“Captive mule deer were fed ‘free choice’ a large variety of freshly harvested material from local browse species. Records were kept on the amount of time the deer ate from each species and the total amount consumed. Both these values varied somewhat for different individual deer and from time-to-time during the feeding period-January through March.

Authors not completely happy with either length of time feeding or total consumption as an index to relative preference. The following is a relative rating showing approximately the preference by species (in descending order of preference):

Hybrid mahogany (cross between Cercocarpus montanus and C. Ledifolius)

Curlleaf mountain mahogany (C. ledifolius)

Cliffrose (Cowania stansburiana)

Bitterbrush (Pursia tridentata)

Oak (Gambel)

Birchleaf mountain mahogany (C. montanus)

Willow (Salix spp.)

Chokecherry (Prunus melanocarpa)

Serviceberry (Amelanchier alnifolia)

Rocky mountain juniper (J. scopulorum)

Rabbitbrush (C. nauseosus)
sagebrush (S. tridentata)

Maple (A. grandidentatum)

Elderberry (Sambucus coerulea)

Utah juniper (J. osteosperma)

Authors feel that only a general rating of forage preference is of any real value in practical application. They propose the following classes:

Class I: Plants that are both preferred and productive of grazing effort (Hybrid mountain mahogany, curlleaf mountain mahogany, cliffrose, bitterbrush)

Class II: Plants either well-liked but unrewarding, or moderately palatable and productive of grazing effort (Oak, birchleaf mountain mahogany, willow, chokecherry, serviceberry)

Class III: Plants of low palatability, acceptable in moderate amounts (Rocky mountain juniper, sagebrush)

Class IV: Plants lightly eaten or not at all except in the absence of other forages (rabbitbrush, Utah juniper, elderberry, maple)

From Smith, Arthur D. 1953, “Consumption of native forage species by captive mule deer during summer” Journal Range Management 6(1):30-37. January 1953

Captive mule deer were fed fresh forage daily in pens at Logan, Utah. Feeding began in May and continued until early October. Various species of browse and forbs were available to the deer in equal amounts at each feeding. They were fed ‘free choice’ so that relative availability was not a factor.

Species were rated according to a ‘preference index’ which was derived by dividing the average consumption of any species during a period by the average daily forage intake during the corresponding period. Smith noted that relative preferences changed somewhat during the feeding period and that deer did not follow exactly the same preferences. Forbs were consumed more readily in the early part of the feeding period. The trials were conducted during two years. The small numbers of deer constitute a much too small sample for hard and fast conclusions.

The following are Smith’s ‘preference index’ ratings:

Browse
Preference index for summer

Willow (salix scouleriana)
32

Dogwood (cornus stononifera)
27

Gambel oak (quercus gambelii)
26

Sandbar willow (salix exigua)
25

Aspen (populus tremuloides)
24

Sumac (rhus glabra)
22

Serviceberry (amelanchier alnifolia)
21

Rocky Mountain maple (acer glabrum)
20

Curlleaf mountain mohagany (carcocarpus ledifolius)
20

Chokecherry (prunus melanocarpa)
20

Rose (rosa spp.)
20

Willow (salix bebbiana)
20

Blue elderberry (sambucus coerulea)
19

Snowbrush (ceanothus velutinus)
18

Mountain myrtle (paschystima myrsinites)
17

Cliffrose (cowania stansburiana)
15

Thimbleberry (rubus parviflorus)
15

Mountain ash (sorbus scopulina)
15

Golden currant (ribes aureum)
15

Birchleaf mountain mahogany (cercocarpus montanus)
13

Honeysuckle (lonicara involucrata)
13

River birch (betula fontinalis)
13

Ninebark (physocarpus malvaceous)
12

Bigtooth maple (acer grandidentatum)
10

Bitterbrush (purshia tridentata)
10

Big whortleberry (vaccinium membranaceum)
9

Virgin’s bower (clematis ligusticifolia)
9

Red elderberry (sambucus microbotrys)
7

Snowberry (symphoricarpos spp.)
6

Indian tabacco (eriogonum spp.)
6

Currant (ribes spp)
5

Oregon grape (mahonia repens)
5

Forbs
Preference index for summer

Dogbane (apocynum spp.)
27

Mule ear dock (wyethia amplexicaulis)
20

Alfalfa (medicago sativaI)
20

Storksbill (erodium cicutarium)
15

Dandelion (taraxacum officinalis)
14

Wild lettuce (lactuca scariola)
12

Geranium (geranium spp.)
11

Aster (aster spp.)
11

Skunk flower (polemonium albiflorum)
11

Black medic (medicago lupulina)
9

Elephant head (pedicularis racemosus)
9

Cinquefoil (potentilla spp.)
9

False solomonseal (smilacina spp.)
9

Sweet clover (melilotus spp.)
8

Goldenrod (solidago spp.)
8

Meadow rue (thalictrum fendleri)
8

Watercress (roripa nasturtium-aquatica)
8

Columbine (aquilegia spp.)
7

Loco weed (astragalus cibarius)
7

Stoneseed (lithospermum ruderale)
7

Buttercup (ranunculus orthorhinchus)
7

Sourdock (rumex xpp.)
7

Figwort (scrophularia occidentalis)
7

Horsemint (agastache urticifolia)
6

Balsamroot (balsamorhiza sagittata)
6

Brackenfern (pteridium aquilinum)
6

Lupine (lupinus spp.)
6

Catnip (nepeta cataria)
6

Groundsel (senecio spp.)
6

Mountain dandelion (agoseris glauca)
5

Arnica (arnica spp.)
5

Tansy mustard (descurania spp.)
5

Penstemon (penstemon spp.)
5

Mallow (sidalcea oregana)
5

Vetch (vicia americana)
5


Browse species offered which were refused or only very lightly used include: Alder (alnus tenuifolia); yellowbrush (crysothamnus viscidiflorus); rubber rabbitbrush (C. nauseosus); buffaloberry (lepargyrea canadensis); oceanspray (sericotheca discolor); sagebrush (artemisia spp.); and juniper (juniperus spp.). Use on some of these species would be quite different during winter.

Smith also compared consumption of different classes of forage by deer and sheep in percent of total daily consumption throughout the season May-October:


Mid-July
Early August
Early September
Late September


Sheep
Deer
Sheep
Deer
Sheep
Deer
Sheep
Deer

Browse
2
44
15
42
49
73
68
87

Forbs
92
55
85
58
49
27
30
13

Grass
6
1
0
0
2
0
2
0

(Both sheep and deer used more grass in early spring before trials began.)

From Job Completion Report for Game Forage Revegetation Project, Project W-82-R-7 by A. Perry Plummer, Project Leader, Intermountain F&R Experiment Station, FS, Donald R. Christensen, Utah State Department of Fish and Game, Stephen B. Monson, Utah State Department of Fish and Game
Published in Western Game Range Research-a summary of progress and findings on game range rehabilitation. A publication of the Game Range Rehabilitation Committee, Western Association of State Game and Fish Commissioners. Volume VIII, No. 1, May 1963
A large number of plant species were rated on the basis of several factors, mostly concerning their adaptability, seeding qualities, germination, seedling survival, initial growth, palatability and resistance to grazing. Studies were made in Utah. Ratings are primarily for Mule deer.

The following is a list of species, with relative ratings of ‘palatability or priority of selection’ and ‘tolerance to grazing.’ Numerical ratings are as follows:  5=very good; 4=good; 3=medium/fair; 2=poor, 1=very poor and 0=zero.

SHRUBS
PALATABILITY
TOLERANCE GRAZING

Antelope bitterbrush (purshia tridentata)
5
5

Desert bitterbrush (purshia glandulosa)
4
5

Blackbrush (coleogyne ramosissima)
3
5

Bladder senna (colutea arborescens)
3
3

Boxelder (acer negundo)
2
4

Ceanothus, Martin (ceanothus martinii)
4
4

Sand or bessey cherry (prunus besseyi)
4
4

Black chokecherry (p. virginiana melanocarpa)
4
5

Bitter cherry (p. emarginata)
4
5

Stansbury cliffrose (cowania stansburiana)
4
5

Peking cotoneaster (cotoneaster acutifolia)
4
3

Golden current (ribes aureum)
4
4

Arizona cypress (cupressum arizonica)
3
4

Blueberry elder (sambucus coerulea)
4
5

Green ephedra (ephedra viridis)
3
4

Patch eriogonum (eriogonum heracleoides)
3
5

Wyeth eriogonum (E. wyethii)
3
4

Greasewood (sarcobatus vermiculatus)
3
5

Honeysuckle, taxtarian (lonicera tatarica)
4
4

Hopsage, spiny (grayia spinosa)
4
5

Bush juniper (juniperus communis)
3
5

Rocky mountain juniper (j. scopulorum)
1
5

Utah juniper (J. osteosperma)
1
5

Virginia juniper (J. virginiana)
3
3

Japanese lilac (syringa spp.)
3
3

Common lilac (syringa vulgaris)
4
4

Bigtooth maple (acer grandidentatum)
4
3

Manchurian maple (a. spp.)
3
3

Mountain maple (a. spp.)
3
3

Matrimony vine (lycium halimifolium)
3
4

Birchleaf mountain mahogany (cercocarpus montanus)
2
3

Curlleaf mountain mahogany (c. ledifolius)
5
3

Gembel oak (quercus gambelii)
3
5

Olive, Russian (elaeagnus angusifolia)
4
4

Olive, New Mexican (forestiera neomexicana)
3
4

Oregon grape (mahonia repens)
3
2

Peachbrush, desert (prunus fasciculata)
3
4

Peashrub, Siberian (caragana arborescens)
2
4

Plum, American (prunus americana)
4
4

Rabbitbrush, low (chrysothamnus viscidiflorus)
3
5

Rabbitbrush, rubber (C. nauseosus)
4
5

Rose, Fendler (rosa fendleri)
4
5

Sagebrush, big (artemisia tridentata)
4
5

Sagebrush, black (a. nova)
5
5

Sagebrush, bud (a. spinescens)
4
5

Sagebrush, fringed (a. frigida)
4
4

Saltbush, fourwing (atriplex canescens)
5
5

Saltbush, nuttal (a. nuttallii)
5
5

Saltbush, shadscale (a. confertifolia)
4
5

Serviceberry, Saskatoon (amelanchier alnifolia)
4
4

Serviceberry, Utah (a. utahensis)
4
5

Snowberry, mountain (symphoricarpus oreophilus)
3
5

Squawapple (peraphyllum ramosissimum)
3
4

Sumac, Rocky Mountain smooth (thus glabra cismontana)
3
4

Sumac, skunkbush (r. trilobata)
2
5

Virginsbower, western (clematis ligusticifolia)
2
4

Winterfat (eurotia lanata)
4
5

Workwood, oldman (artemisia abrotanum)
3
4

Locust, honey (gleditsia triacanthos)
3
2

Locust, black (robinia pseudoacacia)
3
3

Forbs



Alfalfa (medicago sativa)
5
4

Aster, creeping (aster adscendens)
5
5

Balsamroot, arrowleaf (balsamorhiza sagittata
5
4

Balsamroot, cutleaf (b. macrophylla)
4
4

Bouncing bet (saponaria officinalis)
4
4

Burnett, small (saguisorba minor)
5
4

Daisy, oxeye (chrysanthemum leucanthemem)
3
4

Flax, Lewis (linum lewisii)
4
4

Goldeneye, showy (viguiera multiflora)
3
4

Goldeneye, Greek (solidago elongata)
4
4

Iris, common (iris missouriensis)
3
4

Lomatium, carrotleaf (lomatium dissectum)
5
4

Lomatium, narrowleaf (l. simplex)
4
4

Lupine, Alpine (l. simplex)
4
4

Lupine, Nevada (l. nevadensis)
3
4

Lupine, silky (l. sereceus)
3
4

Lupine, silvery (l. argenteus)
3
4

Milkvetch, Cicer (astragalus cicer)
4
3

Milkvetch, Sicklepon (a. falcatus)
3
3

Milkvetch, Snakeriver Plains (a. stenophylus)
4
4

Peavine, flat (lathyrus sylvestris)
2
3

Peavine, perennial (l. latifolius)
3
3

Penstemon, Eaton (penstemon eatoni)
4
3

Penstemon, littlecup (p. sepalulus)
3
3

Penstemon, Palmer (penstemon palmeriI)
4
4

Penstemon, Rydberg (p. rydbergii)
3
4

Oenstemon, sidehill (p. platyphyllus)
4
4

Penstemon, Wasatch (p. cyananthus)
4
4

Rhubarb, common (rheum raponticum)
4
4

Sagebrush, cudweed (artemisia gnaphalodes)
3
5

Sagebrush, falsetarragon (a. dracunculoides)
2
5

Sweetanise (osmorhiza occidentalis)
4
4

Sweetclover, yellow (melilotus officinalis)
4
3

Sweetclover, white (m. alba)
3
3

Sweetvetch, Utah (hedysarum utahense)
5
3

Vetch, Bramble (v. tenuifolia)
3
2

GRASSES



Squirreltail, bottlebrush (sitanion hystrix)
2
2

Timothy (phleum pratense)
3
4

Wheatgrass, bluebunch (agropyron spicatum & inerme)
3
4

Wheatgrassm western (bluestem) (a. smithii)
3
5

Wheatgrassm crested (a. cristatum)
4
4

Wheatgrass, desert (a. desertorum)
3
4

Wheatgrass, intermediate (a. intermedium)
4
5

Wheatgrass, pubescent (a. trichophorum)
3
5

Wheatgrass, Siberian (a. sibiricum)
3
4

Wheatgrass, slender (a. trachycaulum)
2
3

Wildrye, blue (elymus gtlaucus)
2
3

Wildrye, Great Basin (e. cinereus)
3
3

Wildrye, mammoth (e. giganteus)
3
3

Wildrye, Russian (e. junceus)
5
5

Barley, bulbous (hordeum bulbosum)
5
5

Bluegrass, bulbous (poa bulbosa)
5
5

Bluegrass, Kentucky (p. pratensis)
5
5

Bluegrass, Nevada (p. nevadensis)
4
3

Bluegrass, Sandberg (p. secunda)
5
3

Brome, smooth (bromus inermis)
5
5

Brome, mountain (b. carinatus)
3
4

Brome, subalpine (B. tomentellus)
3
3

Canarygrass, reed (phalaris arundinacea)
3
5

Fescue, sheep (festuca ovina)
4
4

Foxtail, medow (alopecurus pratensis)
4
4

Oatgrass, tall (arrhenatherum elatius)
3
3

Orchardgrass (dactylus glomeratus)
5
5

Ricegrass, Indian (oryzopsis hymenoides)
5
5

Rye, mountain (secale montanum)
4
4

Rue, winter (s. cereale)
4
4

Wildrye, sabulosa (elymus sabulosus)
4
4

Wildrye, Saline (e. salinus)
2
5

Wheatgrass, tall (agropyron elongatum)
2
3

From Daniel W. Lay, 1956. “Some nutrition problems of deer in the southern pine type.” Proc. 10th Annual Conference, South Association, Game & Fish Comm. Little Rock, Arkansas October 8, 1956

TENTATIVE PALATABILITY RATINGS OF EAST TEXAS

BROWSE SPECIES FOR WHITE-TAIL DEER

DESIRABLE

St. Peterswort (ascyrum stans)

Rattan (berchemia scandens)

Titi (cyrilla racemiflora)

Ash (fraxinus sp.)

Yellow jessamine (gelsemium sempervirens)

Large-leaf holly (ilex longpipes)

Yaupon (ilex vomitoria)

Virginia willow (itea virginiana)

Japanese honeysuckle (lonicera japonica)

Red bay (persea borbonia)

Water oak (quercus nigra)

Blackberry (rubus sp.)

Sassafras (sassafras albimum)

Greenbrier (smilax sp. Except S, pumilla)

Viburnums (viburnum molle, v. acerifloium, v. prunifolium, v. rufidulum)

INTERMEDIATE SPECIES
Pawpaw (asimina triloba)

Azalea (azalea sp.)

Cross vine (bignonia capreolata)

French mulberry (callicarpa americana)

Buttonwillow (cephalanthus occidentalis)

Fringe tree (chionanthus virginica)

Dogwood (cornus florida, c. stricta)

Red haws (crataegua sp.)

Gallberry (ilex coriacea)

Deciduous holly (ilex decidua)

White bay (magnolia virginiana)

Red mulberry (morus rubra)

Black gum (nyssa sylvatica)

Virginia creeper (partnernocissus quinquefolia)

Sloe plum (prunus umbellata)

Chokecherry (purus arbutifolia)

Willow oak (q. phellos)

White oak (q. alba)

Poison oak (rhus toxicondendron)

Poison sumak (rhus vernix)

Willow (salix sp.)

Storax (styrax sp.)

Sweetleaf (symplocos tinctoria)

Elm (ulmus sp.)

Viburnum (viburnum )

Muscadine (vitis rotundifolia)

UNDESIRABLE SPECIES
Bluebeech (carpinus caroliniana)

Hickory (carya sp.I

Chinquapin (castanea floidana)

Red bud (cercis canadensis)

Persimmon (diospyros virginiana)

Beech (fagas grandifolia)

Silverbell (halesia diptera)

Holly (ilex opaca)

Red cedar (juniperus virginiana)

Sweetgum (liquidambar styraciflua)

Lyonia (lyonia ligustrina)

Magnolia (magnolia grandiflora)

Turkey berry (michella sp.)

Wax myrtle (myrica cerifera)

Hop-hornbeam (ostrya virginiana)

Pine (pinus sp.)

Wild peach (prunus caroliniana)

Blach cherry (prunus serotina)

Post oak (q. stellata)

Black jack (q. marylandica)

Red oak (q. rubra)

Sumac (rhus copallina)

Dwarf greenbrier (smilax pumila)

Buckeye (ungnadia speciusa)

Tree huckleberry (vaccinium arboreum)

From compilation by Olan W. Dillon, Jr.
The following information is based on observations of tame white-tailed deer feeding on the Kerr Wildlife Management area in the Edwards Plateau of Texas. Its purpose is to show seasonal variation of deer and not the total food of deer. As you may note by the plants used, there is some correlation between plants available and range condition. We would probably rate such range at best in fair range condition.

Spring
Summer
Fall
Winter

B(53-37)45
B(91-68)83
B(85-57)77
B(100-87)92

F(56-32)44
F(32-4)12
F(37-2)14
F(8-0)4

G(15-7)11
G(9-1)5
G(13-6)9
G(6-0)4

Browse
Browse
Browse
Browse

Liveoak
Liveoak
Liveoak mast
Liveoak

Fallen liveoak
Ash juniper
Lichen spp.
Liveoak mast

Leaves
Shinoak
Ash juniper
Spanish oak mast

Ash juniper
Spanish oak
Shinoak
Ash juniper

Hackberry
Hackberry
Shinoak mast
Lichen spp.

Wollybucket
Greenbrier
Spanish oak mast


Bulelia
Wollybucket
Hackberry


Lichen spp.
Bumelia



Forbs
Forbs
Forbs
Forbs

Southwest bedstraw
Noseburn nettle
Mat euphorbia
Pennsylvania pillitory

Oxalis
Oxalis
Noseburn nettle
Evax

Evax
Arrowleaf sida
Knotweed leafflower
Redseed plantain

Bladderpod
Knotweed leafflower
Arrowleaf sida
Wild parsley

Noseburn nettle
Mat euphorbia
Oxalis
Knotweed leafflower

Texas vetch




Redseed plantain




Drummond skullcap




Least daisy




Wild lettuce




Horseweed flebane




Knotweed leafflower




Grass
Grass
Grass
Grass

Rescuegrass
Texas wintergrass
Texas wintergrass
Texas wintergrass

Texas wintergrass
Curly mesquite
Three-awn spp.
Rescuegrass

Ozarkgrass
Three-awn spp.
Curly mesquite
Cedar sedge

Cedar sedge
Hall’s panicum
Plains lovegrass



Fall witchgrass
Hall’s panicum



Plains lovegrass
Sideoats grama



Sideoats grama
Fall witchgrass


Mr. Donal Allison, Area Conservationist, NRCS, Pecos, Texas; Olan W. Dillon, Jr., Biologist, NRCS, Rosenberg, Texas; Biology – list of white tail and desert mule deer foods.

While in your are in February, I agreed to send you the list of deer foods as we have them from practical experience. Please note that practically no grasses are listed. We know that deer eat grass, especially in the spring and summer. Your technicians can help sharpen this list for your area by observations, rancher experience or research or practical experience. I would appreciate your keeping both Mr. Bell and myself informed of any additions that are made so we may keep our list current.

DEER FOODS

This is a broad viewpoint of plants. Locally, their importance may change categories. They will vary by location as influenced by association or plant communities.

White tail deer

First preference
Secondary
Used in emergency

Kidney wood
Catclaw acacia
Texas persimmon

Rough menodora
Blackbush acacia
Mescalbean

Shin oak
Brasil
Yucca

Texas wintergrass
Knifeleaf condalia
Sacahuiste

Gaujillo
Liveoak
Cedar

Ephedra
Fruit of tasajillo


Bushsunflower
Zexmenia


Bundleflower
Mesquite


Black dalea
Sotol


Texas columbrina
Wollowhite hymenopappus


Texas skeleton plant
Skunkbush


Desert yaupon
Flameleaf sumac


Engelmann daisy
Evergreen sumac


Greenbrier
guayacan


Desert mule deer

First preference
Secondary
Used in emergency

All dalea
Ephedra
Texas persimmon

Greggs ash
Smallleaf sumac
Yucca

Kidneywood
Butterflybush
Sacahuiste

Shin oak
Catclaw acacia
Cedar

Bushsunflower
Knifeleaf condalia
Pinyon

Bundleflower
Lote bush


Prairie clover
Mesquite


Mountain vetch
Sotol


Mountain mahogany
Skunkbush


Serviceberry
Flameleaf sumac


Deer vetch
Evergreen sumac


Rough menodora
Guayacan


Acacia momariona
Yucca fruit


Lyreleaf greeneyes
Apacheplume


4-wing saltbush
Senecia



Medron



Candilla



Cholla fruit



lechugilla


To O. W. Dillon, biology Specialist, NRCS, Rosenberg, Texas, from Odis J. Curry, Range Conservationist, NRCS, Vernon, Texas, dated May 12, 1958, Subject: Biology-Plants Used by Deer.

Plants that are used by whitetail deer in the High Plains-Rolling Plains area as listed at the Canadian training session last week are given below:

First preference
Secondary preference

Oak (shinnery types)
Acacia

Stipa
Lotebush

Texas bluegrass
Alkali sacaton

Western wheatgrass
Tasajillo (fruit)

Canada and Virginia wildrye
Orange zexmenia

Vine ephedra
Wollywhites

Awned bushsunflower
Sumac (largely skunkbush)

Maximilian sunflower
Sand sagebrush

Bundleflowers


Daleas


Prairieclovers


Pricklypears (fruit)


Texas columbina


Texas skeletonplant


Greenbrier


Engelmanndaisy


Lureleaf greeneyes


Fourwing saltbush


Mesquite (pods)


Prunus (largely plum)


Food habits (Antelope) – Colorado

Hoover, Robert L., C. E. Till, and Stanley Ogilvie. 1959. “The Antelope of Colorado.” Colorado Department of Game and Fish. Tech. Bull. No. 4. June 1959.

List of plants found in antelope stomach analyses:

FORBS

Abronia (abronia sp.)
Aster (aster sp.)

Bastard toadflax (comandra sp.)
Beard tongue (penstemon sp.)

Pee plant (cleome serrulata)
Bindweed (convolbulus arvense)

Bladder pod (lesquerella sp.)
Blazing star (liatris punctata)

Bull thistle (cirsium sp.)
Bush morning glory (ipomosa leptophylla)

Cinquefoil (pontentilla sp.)
Cocklebur (xanthium sp.)

Cowboy’s delight (malvastrum coccinium)
Evening primrose (oenthera sp.)

Evening star (mentzelia nuda)
Fetid marigold (dysodia papposa)

Figwort (screphularia lancelota)
Fringed sage (artemisia frigada)

Gay feather (liatris sp.)
Globe mallow (sphaeralcea conninea)

Goatsbeard (tragopogoti sp.)
Gromwell (lithospermim sp)

Ground cherry (physalis sp.)
Haplopappus (haplopappus sp.)

Knotweed (polygonum sp.)
Kochia (kochia sp.)

Lambsquarter and allies (chenopodium spp.)
Locoweed (oxytropis sp.

Lupine (lupinus sp.)
Monkshood Iaconitum sp.)

Nightshade (solanum sp.)
Oregon grape (mahonia repens)

Peaving (lathyrus sp.)
Peppergrass (lepidium sp.)

Perky sue (actinella acualis)
Phlox (phlox sp.)

Pigweed (amaranthus sp.)
Poverty weed (monolepis sp.)

Prickly poppy (argemone intermedia)
Purslane (portulaca oleracea)

Rubberweed, Pingue (hymenoxys sp.)
Russian thistle (salsola kali)

Sage (salvia reflexa)
Sand lilly (leucocrinum mantanum)

Sunflower (helianthus sp.)
Sweet clover (melilotus officinalis)

Tansy aster (machaeranthera sp.)
Vetch (astragalus sp.)

Wild alfalfa (psoralea tenuifolia)
Wild onion (allium recurvatumI

Yarrow (achillea millefolium)


Browse

Big sage (artemisia tridentata)
Bitterbrush (pursia tridentata) 

Buckwheat (eriogonum sp.)
Chokecherry (prunus demissa)

Mountain mahogany (cercocarpus sp.)
Oregon grape (berberis aquifolium)

Rabbit brush (chrysothamnus sp.)
Saltbush (atriplex canescens)

Sand sage (artemisia filifolia)
Serviceberry (amelanchier alnifolia)

Skunkbrush (rhus trilobata)
Snakeweed (gutierrezia sarothrae)

Snowberry (symphoricarpos occidentalis)
Soap weed, Yucca (yucca glauca)

Wildrose (rosa sp.)
Wormwood (artemisia dracunculus)

Cacti

Prickly pear (opuntia polyacantha)
Tree cactus (opuntia arborescens)

Grasses

Blue grama (bouteloua gracillis)
Buffalo grass (buchloe dactyloides)

Cheatgrass (bromus tectorum)
False buffalo grass (munroa squarrosa)

Indian rice grass (oryzopais hymenoides)
Needle and thread grass (stipa comata)

Red threeawn (aristida longiseta)
Ring muhly (muhlenbergia torreyi)

Tumble grass Ischedonnardua paniculatus)
Western wheatgrass (agropyron smithii)

Miscellaneous

Alfalfa (medicago sp.)
Lichens (unidentified)

Sorghum and Milo (sorghum vulgare)
Moss (unidentified)

Mushrooms (agaricaceae)
Pinto beans (phaseolus sp.)

Sedges (carex sp.)
Whest (triticum sp.)

“With such a variety of plant species utilized, one might conclude that antelope are promiscuous in their feeding habits rather than selective, but this is not entirely true. Some species were found to occur frequently, including such plants as artemisia, astragalus, chrysothamnus, eriogonum, gutierrezia, helianthus, opuntia, oxytropis, psoralea, pursia, and triticum, while others were only taken occasionally.

“Although this section deal swith qualititative analyses, the quantities of certain species found in individual stomach samples provide evidence that some selection is exercised. Such plants as artemisia, chrysothamnus, eriogonum, gutierrezia, oenothera, opuntia, purshia and triticum were often found to occur in large quantities, while others were only sparingly taken.”

Hoffman, Donald M., 1962. “The wild turkey in eastern Colorado”. Colorado Department of Game and Fish.

Turkey feed studies conducted in eastern Colorado. Seasonal preferences were determined by dropping analysis.

WINTER FOODS IN ORDER OF PREFERENCE

(basis 540 droppings)

Food item
Scientific name
Frequency of occurrence (%)

Grass green leafage
Gramineae
66.5

Ponderosa pine nuts
Pinus ponderosa
36.5

Cultivated oats
Avena sativa
32.2

Insects

32.0

Sand dropseed spikelets
Sporobolus cryptandrus
16.7

Forbs green leafage (chiefly dandelion and clover)

13.9

Scrub oak acorns
Quercus sp.
12.6

Sleepygrass seeds
Stipa robusta
11.1

Wild buckwheat seeds
Polygonum sp.
9.8

Staghorn cactus fruit
Opuntia arborescens
9.4

Hawthorne fruit
Crataegus sp.
8.9

Snowberry fruit
Symphoricarpos sp.
8.5

Wild rose fruit
Rosa sp.
6.9

Wild sunflower seeds
Helianthus sp.
5.9

Kinnikinnnick fruit
Arctostaphylos uva-ursi
5.6

Panic grass spikelets
Panicum sp.
5.4

Skunkberry fruit
Rhus triolbata
4.3

Sideoats grama spikelets
Bouteloua curtipendula
4.1

Barnyard grass spikelets
Echinochloa sp.
3.7

Rocky mountain juniper fruit
Juniperus scopulorum
2.0

Blue grama spikelets
Bouteloua gracilis
1.9

Cultivated wheat 
triticum aestivum
1.5

Dandelion seed heads 
Taraxacum officinale
.7

Giant ragweed seeds 
Ambrosia trifida
.6

Bluestem spikelets
Andropogon sp
.6

Ponderosa pine needle fragments
Pinus ponderosa
.6

Woody stem fragments

.6

Alkali sacaton spikelets
Sporobolus airoides
.4

Amaranth seeds 
Amaranthus sp.
.4

Chokecherry fruit
Prunus virginiana
.4

Golden aster seed heads
Chrysopsis sp.
.2

Pinyon pine needles
Pinus edulis
.2

Prickly pear cactus fruit
Opuntia sp.
.2

Puccoon seeds
Lithospermum sp.
.2

Sweetclover seeds 
Lithospermum sp
.2

Rootlets

.2

SPRING FOODS IN ORDER OF PREFERENCE

(basis 680 droppings)

Food item
Scientific name
Frequency of occurrence (%)

Grass green leafage
Gramineae
90.7

Forbs green leafage (chiefly dandelion, clover & alfalfa)

61.5

Insects

29.7

Dandelion flowers
Taraxacum officinale
23.4

Staghorn cactus fruit
Opuntia arborescens
8.7

Giant ragweed seeds
Ambrosia trifida
7.5

Cultivated oats
Avena sativa
7.5

Wild rose
Rosa sp.
7.4

Ponderosa pine seeds 
Pinus ponderosa
7.4

Kinnikinnick fruit
Arctostaphylkos uva-ursi
5.6

Rocky mountain juniper fruit
Juniperus scopulorum
3.4

Scrub oak acorns
Quercus sp.
3.2

Snowberry fruit
Symphoricarpos sp.
2.5

Hawthorne fruit
Crataegus sp.
1.6

Ponderosa pine needles
Pinus ponderosa
1.6

Pasque flower leaves 
Pulsatilla sp.
1.5

Chokecherry fruit
Prunus virginiana
1.0

Sleepygrass seeds
Stipa robusta
1.0

Dandelion seed heads
Taraxacum officinale
.7

Sand dropseed spikelets
Sporobolus cryptandrus
.7

Skunkberry fruit
Rhus trilobata
.6

Tall dropseed spikelets
Sporobolus asper
.6

Crayfish

.6

Horsetail stem fragments
Equisetum sp.
.6

Wheatgrass spikelets
Agropyron sp.
.6

Land snails

.4

Bluegrass spikelets
Poa sp.
.3

Panic grass spikelets
Panicum sp.
.3

Wild buckwheat seeds 
Polygonum sp.
.3

Wild sunflower seeds
Helianthus sp.
.1

Pinyon pine seeds
Pinus edulis
.1

Pinyon pine seeds
Pinus edulis
.1

Rocky mountain juniper leaves
Juniperus scopulorum
.1

Woody stem fragments

.1

Nightshade fruit
Solanum sp.
.1

SUMMER FOODS IN ORDER OF PREFERENCE

(basis 325 droppings)

Food item
Scientific name
Frequency of occurrence (%)

Insects

67.1

Grass green leafage
Gramineae
56.3

Forbs green leafage (chiefly dandelion & clover)

39.7

Dandelion seed heads
Taraxacum officinale
35.4

Bluegrass spikelets
Poa sp.
34.5

Scrub oak acorns
Quercus sp.
33.2

Wild buckwheat seeds 
Polygonum sp.
19.7

Dandelion flowers
Taraxacum officinale
17.8

Timothy spikelets
Phleum pratense
12.9

Bristle grass spikelets
Setaria sp.
10.2

Cultivated oats
Avena sativa
10.2

Sand dropseed spikelets
Sporobolus cryptandrus
7.4

Sleepygrass seeds
Stipa robusta
3.4

Wild sunflower seeds
Helianthus sp.
3.4

Ponderosa pine seeds
Pinus ponderosa
2.8

Wild rose fruit
Rosa sp.
2.2

Snowberry fruit
Symphoricarpos sp.
1.8

Giant ragweed seeds 
Ambrosia trifida
1.2

Prickly pear cactus fruit
Opuntia sp.
1.2

Wild currant fruit
Ribes sp.
1.2

Wild onion bulbs
Allium sp
.9

Horsetail stem fragments 
Equisetum sp.
.9

Juniper fruit
Juniperus sp.
.6

Angelica seeds
Angelica
.3

Hawthorne fruit
Crataegus sp.
.3

Kinnikinnick fruit
Arctostaphylkos uva-ursi
.3

Panic grass spikelets
Panicum sp.
.3

Young, Vernon A. and Robinett, L. W. 1939. “A study of the range habits of elk on the Selway Game Preserve.” University of Idaho, School of Forestry Bull. No. 9, December 1939.

Summer grazing by elk in the northern Idaho wilderness area

Most important species was Carex geyeri because of abundance and palatability. Other ‘key’ species were Salix, spp., acer glabrum, bromus carinatus, and elymus glaucus.

“A given species varies greatly in palatability within a summer season.”

Hercleum lanatum and angelica lyalii, which are readily eaten by livestock, were only slightly used. Menziesia ferruginea and ribes viscosissimum, which are unpalatable for livestock, were commonly used by elk.

Clay Y. McCulloch, Research Biologist, Arizona Game and Fish Department. “Watershed and Game Management” in proceedings, 6th annual watershed symposium, Phoenix, Arizona, September 18, 1962.

TABLE II

Some forbs and low shrubs apparently preferred by White Tailed and Mule Deer

in Central and Southern Arizona

Agiserus soo,
Uoinoea longifolia

Artemisia ludoviciana
Krameria parvifolia

Calliandra ariophylla
Lotus spp.

Cassia leptadenia
Lupinus blumeri

Delphonium andesicola
Marah gilensis (echinocystis lobata)

Eriastrum spp
Porophyllum gracile

Eriogonum spp.
Psoralea spp.

Erodium cicutarium
Solanumelaeagnifolium (berries)

Euphorbia melanadenia
Verbena spp

Gutierrezia spp.


Farrel, C. M. adn H. R. Leach, 1950. “Food habits of the pronghorn antelope of California.” California Fish & Game 36(1):21=26. January 1950.

Study based on 56 stomach samples supplemented by observations.

Common (big) sagebrush is the staple food for California antelope. It was found in 90% of all stomachs analyzed. Bitterbrush made up 10-14% of the diet in summer. The only other browse taken in significant amounts were chrysothamnus nauseosus and c. viscidiflorus.

Forbs were taken in great variety. Most important were chenopodium murale, sisymbrium altissimum, helianthus spp., iva axillariz, and alfalfa.
“There is probably no serious competition between livestock and antelope for range feed. Competition for forbs on heavily grazed ranges may occur between antelope and sheep.”

TREE AND SHRUB FRUIT PRODUCTION
Lay, Daniel W. 1962. “The contribution of fruit crops to range carrying capacity.” Texas Game and Fish Commission, Buna, Texas. Project W-80-R. (Presented at ASRM meeting, Corpus Christi, Texas, January 25, 1962).

“Grasses, forbs, and browse are the livestock and deer foods which receive range management attention. The literature gives little consideration to fruits, yet, deer and livestock sometimes depend on fruits for most of their diet.

“The palatability of most fruits is general knowledge. Mesquite beans, cedar berries, acors, and cactus pears are common fruits which are heavily utilized. The list of woody plants which produce palatable fruit would include the majority of species present on a range.

“In addition to palatability, fruits have the advantage of disposability. Complete utilization has no effect on future crops. Browse and grass supplies, on the other hand, must be protected from over-utilization.

“Fruit crops may not be dismissed as erratic and too undependable for management considerations. Crop failures do occur, but variety provides insurance. With the mobility of deer and livestock, substitute fruits can often be found.

“During a drought, the deep-rooted perennial woody plants produce more dependably than the grasses and forbs. Fruiting, which is the reproductive goal of these plants, proceeds with more vigor under climatic extremes than leaf and twig production.

“Variety of species and staggered fruiting dates is a feature of forst and brushland. On some ranges, fruit of some kind is available every month of the year.

“Fruits cannot be dismissed as mostly water. Eleven east Texas species, with their seeds, averaged 53% air-dry material. The air-dry material content of browse averages 25% in spring and 50% in winter.

“Acorn production is well documented. Goodrum (1959) summarized 7-year production of several species of oaks. Average annual production in fresh sound fallen acorns ranged from 2-8 pounds per 14-inch tree. This is about one square foot of basal area. Since an average forest acre may support an overstory of 100 feet of basal area, these records would indicate average annual acorn production of 200-800 pounds per acre for a full stand of mature oaks.”

From East Texas Deer Study. Job No. 2, “Mast Study” – Daniel W. Lay, July 5, 1961.

”Acorns are widely recognized as important food for deer; however, at least thirty other trees and shrubs produce fruit used by deer in eastern Texas. Many of these species grow in the understory below pines and, therefore, may be maintained under intensive forestry which often causes the elimiination of oaks."

Species considered:

1. Dogwood (cornus florida) – 38 pounds of fruit per foot of basal area. Fruit used some by deer, but more important for turkeys. Fruit high in calcium and fat. Avaukabke after June until maturity.

2. Fringetree (chionanthus virginicus)-65 pounds of fruit per foot of basal area. Fruit relished by deer. Ripens mid-July and generally available until September 1.

3. French mulberry (callicarpa americana)-about ¼ pouond of fruit per plant (25-50 pounds per acre on study area). Deer are fond of the fruit. Available mostly August & September, but some available from July-March.

4. Blueberry hawthorns (crataegus brachyacantha)(blue haw). 46 pounds per foot of basal area. Deer make considerable use of the fruit. Available August-September.

5. Flatwoods plum (prunus unbellata)-22.6 ripe fruit per foot of basal area. Fruit relished by deer. Available July-August.

6. Sweetleaf (symplocos tinctoria)-few trees studied produced about 2 pounds per tree. Fruit used to some extent by deer. Available October-December.

7. Kentucky viburnum (viburnum molls)-No production data given. Fruit is sought by deer (leaves and twigs are also highly palatable). Fruits ripen July-August. Some fruit available as late as November.

MISCELLANEOUS INFORMATION ON WILDLIFE
Merrill, Leo. B., 1957. “Livestock and deer ratios for Texas rangelands.” Texas Agricultural Experiment Station, MP-221, August 1957.

The following equivalent values are proposed as animal unit standards for planning and management of grazing lands.

Animal
Animal unit

Cattle

    Weaned calves to yearlings

    Steers & heifers (1-2 yrs)

    Mature cows

    Bulls
0.6

1.0

1.0

1.3

Sheep

    5 weaned lambs to yearlings

    5 mutton or ewes (1-2 yrs)

    5 mature ewes

    5 rams
0.6

1.0

1.0

1.3

Goats and deer

    6 weaned kids to yearlings

    6 mutton or does (1-2 yrs)

    6 does

    6 bucks or muttons (over 2 yrs)

    6 deer
.06

1.0

1.0

1.3

1.0

Elder, James B. (University of Arizona) “Notes on summer water consumption by desert mule deer,” Journal of Wildlife Management 18(4):540-541. October 1954,

Wild deer in the Tucson Mountains of Arizona drank from artificial containers and volumes could be determined to the nearest pint. Amount of water drank and time spent drinking were tabulated. Bucks averaged 7.3 quarts per day; does 7.0 quarts. This is almost twice as much as indicated by Nichol’s experiments with captive deer, and several times as much as reported for captives in Utah by Smith (see WR77:36).

Desert or Mexican mule deer are able to survive indefinitely without free water because they derive water from such succulent desert plants as cacti, sotol, yucca and various agaves.

PUBLICATIONS THAT PROVIDE GENERAL INFORMATION ON PREFERENCE RATINGS FOR WILDLIFE FORAGE AND MAY REPORT RESISTANCE TO GRAZING CHARACTERISTICS FOR NUMEROUS BROWSE AND FORB SPECIES

Wildlife handbooks (most US Forest Service regions have prepared a handbook for their region)

US Forestry Service, 1937. Range plant handbook, 841 pp. Illustrated, Washington, DC: US Government Printing Office.

Colorado Department of Game and Fish, 1956. Important guide to Rocky Mountain browse plants, 273 pp. Illustrated, 107 shrubs. Denver: the AG Hirschfield Press

Dayton, William A., 1931, Imprtant western browse plants, US Dept. Agr. Misc. Publ. 101, 214 pp. Illustrated.

1960, notes on western range forbs, 254 pp, illustrated. Washington DC: Supt of Doc.

Van Dersal, William R., 1938, Native woody plants of the US, their erosion and control and wildlife values, US Dept Agr. Misc Publ. 303, 362 pp. Illustrated.

Morris, M.S., Schmautz, J.E., and Stickney, P.F., 1962. Winter field key to the native shrubs of Montana. Montana Forest and Conservation Experiment Station, Montana State University and Intermountain Forest and Range Experiment Station, Forest Service, US Dept. Agr. Bull 23, 80 pp. Illustrated.

Furbush, Paul B., 1962. Feed from brush. An evaluation of some important California browse plants. The Resources Agency, Department of Conservation, Division of Forestry, State of California, 24 pp. Illustrated.

Judd, B. Ira, 1962. Principal forage plants of southwestern ranges. Rocky Mountain Forest and Range Experiment Station, Forest Service, US Department of Agriculture, Station Paper 69, 93 pp. Illustrated.

Hall, Lowell K. and Ripley, Thomas H., 1961. Deer browse plants of southern forests. US Forest Service, South and Southeast. Forest Experiment Station, 78 pp. Illustrated

Dixon, Joseph S., 1934. A study of the life history and food habits of mule deer in California, 146 pp. Illustrated. Sacramento, California Stat. Printing Office

McAtee, W.L. Plants useful in upland wildlife management. US Department of Interior Conservation Bulletin 7, 50 pp. Illustrated.

Land, E. M. 1957. Deer of New Mexico, New Mexico Department of Game & Fish bulletin 5, 41 pp. Illustrated.

Aldous, Shaler E. and Smith, Clarence F., 1948. Fall and winter food habits of deer in northeastern Minnesota, US Dept. Int. Wildlife Leaflet 310, 8 pp. Illustrated.

Goodrum, Phil, 1948. Evaluation of deer browsing and why. Paper presented at the southeast association of game commrs. Conf., Lexington, KY, Nov. 1-2, 6 pp.

Holmgren, Ralph C. and Basile, Joseph V., 1959. A method of evaluating habitat for forest wildlife, 14 pp. (paper presented at 27th North American Wildlife Conference, Denver, CO, March 1962)

Yeager, Lee. E. 1960. Factors affecting the quality and management of big game winter range in Colorado. Colorado Department of Game & Fish current report 30, 29 pp.

Smith, Arthur D., 1959. Adequacy of some important browse species in the over-wintering of mule deer. Journal Range Management 12:8-13.

Leach, Howard R., 1956. Food habits of the great Basin deer herds of California, California Fish & Game 42:244-308.

Wilkins, Bruce T., 1957,. Range use, food habits, and agricultural relationships of the mule deer, Bridger Mountain, Montana. Journal Wildlife Management 21(2):159-169. Illustrated.

Garrison, George A., 1953. Effects of clipping on some shrubs. Jour. Range Management 6:309-317. Illustrated.

Smith, Arthur D. and Hubbard, Richard L., 1954. Preference ratings for winter deer forages from northern Utah ranges. Journal Range Management 7:262-265.

Bissell, H. D. and Strong, Helen, 1955. The crude protein variations in the browse diet of California deer. Californiz Fish & Game 41:145-`55

Smith, Arthur D., 1957. Nutritive value of some browse plants in winter. Journal Range Management 10:162-164.

Bissell, Harold D.; Harris, Bruce; Strong, Helen; and James, Frank, 1955. The digestibility of certain natural and artificial foods eaten by deer in California. California Fish & Game 41:57-58.

Johnson, W. M. 1962. Vegetation of high-altitude ranges in Wyoming as related to use by game and domestic sheep. University of Wyoming Agriculture Experiment Station Bulletin 387, 31 pp. Illustrated.

Goodrum, Phil and Reid, Vincent H. (nd). Deer versus livestock on gulf coast range. US Fish & Wildlife Service, 3 pp.

Goodrum, Phil and Reid, Vincent H. (1958). Deer browsing in the longleaf pine belt. Proc., Soc. Of Amer. Foresters, pp 139-143. Illustrated.

Hubbard, Richard L.; Sanderson, H. Reed; and Dunaway, David, 1960. Herbage production and carrying capacity of bitterbrush, Pacific Southwest Forest and Range Experiment Station, Forest Service, US Dept. Agr. Res.. Note 157, 6 pp. Illustrated.

Julander, Odell, 1952. Forage habits of mule deer during the late fall as measured by stomach content analyses. Intermountain forest and range experiment station, Forest Service, US Department of Agriculture Resource Note 2, 5 pp.

Sstoeckeler, J. H.; Strothmann, R. O.; and Krefting, L. W., 1957. Effect of deer browsing on reproduction in the northern hardwood-hemlock type in northeastern Wisconsin. Journal Wildlife Management 21(1):75-80. Illustrated.

Dietz, Donald R.: Utall, Robert H.; and Yeager, Lee E. 1962. Chemical composition and digestibility by mule deer of selected forage species, Cache la Poudre range, Colorado, Colorado Game & Fish Department Technical Publication 14, 89 pp. Illustrated

Reynolds, Hudson G. effect of logging on understory vegetation and deer use in a ponderosa pine forest of Arizona. USFS, Rocky Mountain F&Res Note 80.

Smith, J. G., 1949. Deer forage observations in Utah. Journal Wildlife Management 13:314-315.

Smith, J. G., 1952. Food habits of mule deer in Utah. Journal Wildlife Management 16:148-155

Aldous, C. M., 1945. A winter study of mule deer in Nevada. Journal Wildlife Management 9:145-151

Aldous, C. M., 1944. A deer browse survey method. Journal Mammalogy 25:130-136

Carhart, A. H. and Coutts, J. M., 1941. Deer food requirements in Colorado. Colorado Gane & Fish Comm., Pittman-Robertson Deer-Elk Survey 5:1-27.

Dasman, W. P. 1949. Deer-livestock forage studies on the interstate winter deer range of California. Journal Range Management 2:206-212.

Goodrum, Phil D., 1959. Acorns in the diet of wildlife. Trans. 13th annual conference Southeastern Association, Game & Fish Comm., pp. 54-61

Lay, Daniel W., 1961. Fruit production of some understory hardwoods. Trans. 15th annual conference, Southeastern Association Game & Fish Commission

Roberts, Paul H., 1930. The Sitgreaves elk herd. Journal Forestry 28(5) May.

Gibbens, R. P., and Schultz, A. M., 1963. Brush manipulation on a deer winter range. California Fish & Game vol 49, No. 2, April 1963.

Gibbens, R. P., and Schultz, A. M., 1962. Manipulation of shrub form and browse production in game range improvement. California Fish & Game vol 49, No. 2, April 1963.

Gibbens, R. P. and Pieper, Rex D., 1962. The response of browse plants to fertilization. California fish & Game, Vol 48, No. 4. October 1962.

DeNio, R. M., 1938. Elk & deer foods and feeding habits. Trans. N. Amer. Wildlife Conf. 3:421-427.
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� Buechner, H. K. Regulation of numbers of pronghorn antelope in relation to land use. Trans. Interstate Antelope Conf. P. 105-129, 1960


� Mason, Ellis, Food Habits and Measurements of Hart Mountain antelope, J. Wildl. Mgt. 16 (3); pp387-389. 1952.


� Stanton, F. W., BLM Game Commission District Meeting, October 1962. BLM State Office, Portland, OR. 6 p (typewritten) 1962


� scattered stomach contents examined only in the field


� At least two species were represented; i.e., A. tridentata and A. spinescens.


� Uusually large amount of gras even for spring; perhaps a reflection of the small sample.


( Choice deer food


� All samples from eastern slope wild turkey ranges, includes 300 droppings from mountain-type ranges; 100 from mesa-type ranges; and 140 from river canyon-type ranges.


� All samples from eastern slope wild turkey ranges, includes 320 droppings from mountain-type ranges; 200 from mesa-type ranges; and 160 from river canyon-type ranges.


� All samples from eastern slope wild turkey ranges, includes 270 droppings from mesa-type ranges; and 55 from mountain-type ranges.





