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ABSTRACT 

The specific diet of the white•tailed deer (Odocoileus vi rginianus) is the primary consideration of the 

wildlife management biologist in any attempt to improve the habitat of this big•game mammal . A study was 

made of the deer herd on the Fort Campbell Military Reservation in order to determine the specific diet 

and to obtain a reliable population density estimate. 

Roadside counts, fecal pellet counts, and visual observations were made to determine population 

density. The rumen contents of 48 deer were examined by the point analysis method to determine the 

specific diet of the deer and a series of vegetation survey made to determine the plant foods available. 

Results of this study indicate a population den it of 60 deer per square mile and a total deer herd of 

9,500 in the study area. The diet of the white•tailed deer i varied and fluctuates seasonally, dependent to a 

great extent upon availability and succulence of plant material. 

On the basis of data assimilated in thi tud it i thi in e ti at r·s opini n that the deer population 

of the study area is in good condition and pre cnt no immediate danger to the vegetative grO\ th of the 

Fort Campbell Military R crvation. 
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INTRODUCTION 

The specific diet of the white-tailed deer (Odocoileus virginianus) is of great interest to personnel 

charged with the responsibility of maintaining a suitable habitat for this big game mammal. Diet is also 

important in maintaining optimum population levels and one of the primary considerations of the wildlife 

management biologist. 

The game management personnel of Fort Campbell Military Reservation are concerned with the 

population of the white-tailed deer on the military reservation. In June, 1969, assistance was requested in 

determining if the feeding habits of the deer were detrimental to the vegetative growth of the military 

installation. 

No specific survey of the diet of the white-tailed deer has been made in the state of Tennessee (Lewis, 

1967). The need for such a study is obvious and serves as a basis for this study. 
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LITERATURE REVIEW 

The food consumption of the white-tailed deer has been investigated by many workers, notable 

among whom are : Short (1969); Korschgen (1962); Watt (1967); and Davis (1951). 

The methods of these investigations were of four general types: (1) pen feeding deer on range plant 

clips and artificial diets; (2)estimation of kind and degree of utilization of range plants by study of plants 

growing on the range; (3)observation of deer during their feeding periods on the range; and (4) analysis of 

consumption by study of the contents of the rumens of deer taken on the range. 

The pen feeding method attempted to measure palatability and utilization by offering an excess of a 

wide variety of the foods normally available at all seasons of the year to a group of confined semi-tame 

deer. The two noteworthy accomplishments of this method were to establish the fact that grasses were 

highly palatable and heavily utilized when available and that an average of 2.35 pounds of dry weight of 

forage per day was utilized (Davis, 1951 ). The primary fallacy in this method is in assuming that semi-tame 

deer reared in enclosures behave in the same manner and follow the same diet patterns as wild ones. 

The estimation of kind and degree of utilization of range plants by studying plants growing on the 

range was made by using a series of exclosures as a check (Watt, 1967). Extensive surveys of plants outside 

exclosures were made and results compared with plants inside the exclosures. One objection to this method 

is that other animals probably also utilize the vegetation in any given area. 

Observation of deer during their feeding habits was utilized by Korschgen (1962). This method has 

several disadvantages in that deer are primarily nocturnal as well as furtive feeders and not easily observed. 

The ability of deer to utilize vegetation as cover, weather factors , and the presence of an observer in the 

feeding area tend to detract from the reliability of such studies . 

Determination of consumption by rumen analysis of deer taken on the range being studied has had 

wide application and acceptability and is the primary method used in this study. Short (1963) and Pearson 

(1943) analyzed 195 rumens and reported the per cent and volume and per cent occurrence of each species 

of plant found. They reported an average of 19 per cent as unidentifiable vegetative matter with a 

frequency of occurrence of 83 per cent. Plants were identified by their vegetative parts, fruits and seeds. 

Matter that was unidentifiable was usually macerated beyond recognition under low magnification. This 

method was also utilized by Chamrad and Box (1964) and Robel , et al. (1970) and found to be highly 

reliable in determining the diet of deer, as well as the total volume content of each rumen for each plant 

species. 
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PURPOSE OF THE STUDY 

It was the purpose of this study to (1) determine a reliable estimate of the white-tailed deer 

population of the Fort Campbell Military Reservation; (2) to determine the specific diet of the white-tailed 

deer on the Reservation and (3) to establish the extent and amount of damage, if any, caused to vegetation 

on the military installation. 
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STUDY AREA 

Fort Campbell Military Reservation is located on the northwestern section of the Highland Rim , 

situated on the Kentucky-Tennessee border and covers portions of Chr' t· d T · c t· ' 1s tan an ngg oun 1es in 
Kentucky and portions of Stewart and Montgomery Counties in Tennessee . The military installation 

consists of approximately 104,000 acres . Approximately 20,000 acres were excluded from this study due 

to the cantonment area and the Campbell Army Airfield which occupy ti t · f th 1e eas ernmost portion o e 
installation. 

Fort Campbell was established as a military reservation in 1942. Prior to 1942 the area consisted of 

farmlands and some wooded areas of second growth timber. The installation was heavily utilized as a troop 

training area during World War II , with little, if any, attention given to preservation of wildlife. After World 

War 11 the installation served as a training area for the 11th Airborne Division and subsequently the 101st 

Airborne Division. In 1965 the reservation was converted to the operation of training recruits and troop use 

of the major portions of the installation diminished greatly. 

The soils of the approximately 84,000 acres utilized for this study were , according to Safford (1869), 

formed by weathering of the Mississippian Age St. Louis Limestone which underlies most of the 

northwestern Highland Rim. It is characterized by its invariable dark color ranging from dusky brown to 

pale yellowish-brown hues (Marcher, 1962). Overlying these dark beds of varying lithology is the highly 

oolitic Ste. Genevieve Limestone and underneath is the coarse, light colored Warsaw Limestone. 

The topography is rolling to hilly. The highest elevation is 718 feet above sea level in Trigg County, 

Kentucky while the average is 520 feet above sea level. The mean annual precipitation for Fort Campbell is 

48 inches and is well distributed throughout the year. The highest monthly precipitation occurs in January 

(5.7 inches) and the lowest in September (3 inches) . The average date of the last killing frost is April 4. 

October 25 is the average date of the first killing frost in the fall . There are approximately 60 days of 

freezing and the average length of the growing season is 206 days. Climatic information used in this study 

was recorded and furnished by the United States Air Force Weather Detachment stationed at Campbell 

Army Airfield . 

The rear areas of the installation, utilized for military field training, consist of abandoned farmland 

and second growth timber. The Post Forestry Section of the Post Engineer is charged with the general 

supervision and control of these areas. Selective cutting of trees by civilian contrac tors is supervised by the 

Post Forester. In an attempt to realize a long term profit from timber growth, pine trees (rinus spp.) have 

been planted extensively throughout the installation. In addition, approximately 1,000 acres of creek 

bottom lands have been planted in Black Walnut (Juglans nigra). 

The abandoned farm land is maintained in early seral stages by controlled burning supervised by the 

Post Forester. Dominant shrubs in the study area are sumac (Rhus spp.), sassafras (Sassafras albidum), 

· . · · d (J · · · ·ana) and redbud (Cercis canadensis). In the persimmon (Diospyros vugmiana), red ce ar uruperus vu gi.m -- ___ _ 
· ) hi k · (Carya spp.), maples (Acer spp.), hackberry 

fauly extensive fore$ted areas, oaks (Quercus spp. , c ones - -

(Celtis spp.) and beech (Fagus grandiflora) are the dominant species. 
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abundant vine is Japanese honeysuckle (Lonicera japonica), which grows profusely throughout the study 

area. 
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GAME MANAGEMENT PRACTICES IN THE STUDY AREA 

The Post Forester, in addition to being responsible for management of the forests , implements and 

administers conservation practices conducive to maintaining desirable population levels of game animals in 
the study area. 

The first attempt to introduce white-tailed deer to the reservation was made in 1954 with the 

stocking of these animals from the Fort Sill , Oklahoma Military Reservation. Hunting was not allowed until 

1960 when the population density was deemed sufficient for the harvesting of male deer only. In 1963 deer 

of both sexes were taken during the legal hunting season. This practice has continued with the total kill 

each year making a steady increase from 91 female and 311 male deer killed in 1963 to 1,285 female and 

1,380 male deer killed in 1969. 

Game and Fish Commissions of the states of Kentucky and Tennessee are consulted for the 

establishment of bag limits , guidance in problem areas and general advisement. The hunting and fishing 

regulations of both states are enforced by a detachment of Military Police from the Office of the Provost 

Marshal of Fort Campbell. 

Selected areas of the installation are leased to civilian contractors for the purpose of planting forage 

cro ps. These crops consist primarily of alfalfa, rye , oats and lespedeza. Strip discing, liming, and roadside 

planting of various grasses are actively followed by the Post Forester. Other selected areas are planted in 

cover crops and food crops for game animals . Funds for these practices are derived from the sale of hunting 

permits to personnel who utilize the military reservation for this purpose. 

The controlled burning practices by the Post Forester, while designed primarily to reduce the amount 

of fuel available to fires, also serves to keep areas open for movement of wildlife and provides young growth 

for forage . Controlled burning, according to Dasmann (1966), also serves to increase protein production of 

plants and makes succulent plants more readily available to wildlife. 
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METHODS AN D MATERIALS 

Population estimates were made utilizing three met! d . (1) · . • 10 s, visual observations of feeding deer· (2) 
roadside counts and (3) feca l pellet counts. ' 

The visual observations were conducted by establishi · f . . • 
ng a senes o observation pomts m randomly 

selected areas and manning these points for two to three hou · d · h . r peno s m t e early morrung and late 
afternoon hours . Observations were made bi-weekly during the period 1 July l 969 through June 1970. 

Observations were made with the use of binoculars (l0xS0) and a spotting telescope (60x) from points 

located in elevated positions, usually large trees that commanded a wi·de fi Id f · • 1 k' , 1e o v1s1on over oo mg 
abandoned fields and secondary growth brush areas. The number of feeding deer and vegetative matter 

browsed or grazed was noted and recorded . When identification of a vegetative species was not possible 

from the observation point , a closeup examination was made. 

Roadside counts were made from a motor vehicle driven along the lightly traveled secondary roads 

and trails that permeate the rear areas of the study area. The number of deer observed, including sex 

whenever possible, and the number of miles traveled for each count period was noted. Roadside counts 

were made on a weekly basis for the period 1 July 1969 through June 1970. 

Pellet counts, utilizing the method outlined by Smith (1966) were made throughout the study area 

on four separate occasions. These counts involved a series of five randomly selected points on the southern 

edge of the study area. An azimuth was plotted which transected the study area in a generally northern 

direction. Fecal pellet count stations were established at 1,000 foot intervals along the azimuth. Each 

station consisted of a circle, with a radius of 11.8 feet, covering 435 .6 square feet (0.Ql acre). Droppings of 

fecal deer pellets were counted in each station. Droppings were then lightly sprinkled with crushed 

limestone and then spray painted with a high quality yellow highway marker type paint to prevent their 

inclusion in future counts. 

A total of four counts were made of all stations at three month intervals. Fecal pellet droppings were 

converted to a population estimate utilizing the technique outlined by Smith (1966). 

The specific diet of the white-tailed deer was determined by an analysis of the rumen contents of 48 

deer. From July 1969 through June 1970 four deer per month were killed and a detailed analysis of the 

rumen contents was made , utilizing the method outlined by Chamrad and Box (1964). This method is 

similar to the point analysis method widely used in sampling vegetation as stated by Phillips (1959). 

Basically this method requires the use of a movable bar of wood, through which ten 3 inch standard type 

hatpins were placed and a wooden tray, 18 inches square. Contents of the rumen were throughly mixed by 

stirring and emptied in the wood tray. The edges of two sides of the tray were marked at intervals of 1.8 

inches and the bar with the hatpins moved to each marked interval and the hatpins pushed down into the 

rumen contents. The point of impact of each pin was considered a sample point, for a total of 100 sample 

points per rumen. Each particle of matter at each sample point was separated from the remainder of the 

• t· f 40 per cent formalin, 5 per cent acetic acid and 5 per cent 
rumen contents and placed m a preserva !Ve o 

· 'd t 'fied when possible by use of a SX hand 
alcohol (FAA) . Material taken from each sample pomt was 1 en 1 1 

, ' 

lens and a 20X dissecting microscope. 
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Vegetative matter was identified by the use of G , M 
. . ray s anual of Botany (Fernald , 1950) and the Seed 

Jdent1fica t1 on Manual (Martin 196 1) as well as nu 
' merous consultations with members of the writers 

graduate committee. 

Deer were killed with a 12 gaug h t fi · ·n 
. e s O gun , mng n ed slugs, from random loca tions throughout the 

study area . The ki lled deer were field dressed at the site of the kill th . 
, e rumen and lower Jaw removed and 

placed in plastic bags and the carcass returned to the Military Police at the Rear Area Military Police 

Detachment. Rumens were opened and contents examined within 3 hours of tile k"ll h "bl · 
1 w enever poss1 e m 

order to minimize decomposition of matter by bacterial action When 1·t was not ·bl t · 
· poss1 e o exanune rumen 

contents immediately , they were placed in a freezer at minus 15 degrees Centigrade and subsequently 

thawed fo r examination at a later date by immersion in water at room temperature. The lower jaws of the 

deer were cleaned and examined for age determination, using the criteria from Mosby (1968), marked 

accordingly, and retained with the preserved rumen contents. 

In order to determine any visible damage to vegetation by browsing deer , a series of six exclosures 

were constructed at selected points where vegetation indicated relatively heavy deer browse utilization. 

Each exclosure was constructed of 14 gauge galvanized steel wire, 1 inch by 2 inch mesh and enclosed an 

area of 100 square feet to a height of 10 feet. Various species of vegetation contained inside each exclosure 

were identified and conditions noted as to twig length, leaf development and general size. The construction 

of these six exclosures brought the total number of exclosures in the study area to eleven, five exclosures 

having been previously constructed by Buckner, et al . (1968). Photographs were made of each exclosure at 

three month intervals as well as immediately after construction. Photographs were made with a 35mm 

single lens reflex camera with a 50mm lens from a point indicated by a stake. This assured that the same 

angle would be followed in all photographs and provided a visual comparison of vegetative growth. 

A series of browse utilization surveys were made , utilizing a method outlined by Mosby (1968) in an 

attempt to estimate the degree of browse utilization by the white-tailed deer. Four surveys were made from 

randomly selected points at three month intervals. An azimuth was taken from each point and a series of 

100 sampling stations established along each azimuth at 100 yard intervals. Ten species of vegetation that 

were known to be commonly utilized by browsing or grazing deer were selected for the survey. At each 

sampling station the nearest plant of the key species was checked to see if deer had browsed or grazed that 

species. If a species could not be located in a 25 yard radius of the sampling station it was considered as not 

utilized by the deer. An average percentage was obtained from these data and an overall browse utilization 

figure established from the data given by Mosby (1968). 

Samples of vegetative growth known to be preferred by deer were taken from randomly selected 

areas, utilizing a method outlined by Korschgen (1962) and similar to the method established by Aldous 

(1944 ), in an attempt to establish the approximate caloric value of energy available to the deer population. 

This method involved a series of plots, 1 meter square, being stripped of vegetative growth known to be 

browsed or grazed by the white-tailed deer. Vegetation collected was oven dried at a temperature of 52 

• d J h din a standard blender and then compacted into degrees Centigrade until no weight loss was note , mu c e . . . . 

l · t o ·dation was accomplished utlhzmg a Pharr Calonmeter to pellets for oxidation in a bomb ca onme er. Xl 
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establish the calories of energy fixed by photosynthesis in the samples of vegetative matter. Results were 

then converted to an estimate of the total amounts of energy available to the white-tailed deer in the areas 

sampled. Each area sampled was subjected to a series of four vegetative samplings at three month intervals , 

in which successive samplings were taken from adjacent 1 meter square plots. 

All scientific nomenclature of vegetation follows that of Fernald (1950) and the scientific 

nomenclature of mammals follows that of Hall (1959). 



RESULTS 
Estimates of the population density of the white-tail d d • · · 

e eer per square mile are given m Table I. 
These data were derived from fecal pellet counts which are c ·d d b . . . 

ons1 ere to e reasonably mdicahve of actual 
Population density (Mosby 1968) and eli bl 1· · · 

, r a e es imations of populat10n size according to Smith (1966). 
Seasonal fluctuation is readily apparent as a result of hunting pressure during the months of October, 

ovember and December, 1969. The pellet counts during the month of October, 1969, (Table I) were made 

during the first five days of the month prior to the opening of the legal hunting season. A definite decline 

can be noted in the pellet count made after the close of the hunting season in January, 1970_ The increase 

noted in the density for the months of April and July is thought to be caused by natality as well as reduced 
hunting pressure. 

Data obtained from the roadside counts (Table II) show correlation with the pellet count density 

population estimate (Table I) when plotted on a graph (Fig. 1 ). Even though there is no numerical 

correlation between these data , the fluctuations in the number of deer observed per mile traveled (Table II) 

closely coincides with the estimate of population density per square mile (Table I). 

The visual observations of feeding deer did not provide any valid statistical data to estimate the 

population density; however, it did indicate a preference by the deer for woody shrubs and vines when 

these items of vegetation were available. The results of these visual observations are given in Table III. 

Analyses of the rumen contents of 48 deer were made over a 12 month period with the results given 

in Table IV. These analyses were made to obtain the specific items of the diet of the white-tailed deer and 

the percentage volume of total rumen contents of each particular vegetative species. Table IV gives the 

vegetative species, number of frequencies of occurrence ( the number of deer in which this particular species 

was found) and the average volume percentage of the vegetative species. For example, Acer saccharum 

leaves and stems were found in seven rumens and fruits were found in four rumens. The average volume 

percentage of Acer saccharum was 0.89 per cent of the total rumen contents. 

These data indicate a variety of foods utilized by the deer, with the most consistent species being 

Lonicera japonica and the greatest in volume Malus sp. There appears to be a preference for the leaves and 

fruits of woody plants over grasses and forbs but no definite conclusions can be substantiated with data 

collected from the rumen analyses. 

Unidentifiable material discovered in the rumen of deer examined averaged 18.6 per cent of the total 

1 Thi f bl ·th the findings of Short (1969) Much of this unidentifiable volume was vo ume . s compares avora y WI · 

al d d ·bl by bacterial action as well as by mastication. Particles of matter, other tere to a great egree, poss1 y . 

than vegetation, found in the rumen of deer included bits of plastic coated copper wire of ~he type u_sed m 

• · 1 h · from the coat of the deer, cigarette butts with and without field commurucat10ns by Army personne , au 
. d d f hich was 73 inches in length, and two shell casings of 7 .62mm filter tips, lengths of rope an cor , one o w 

rifle ammunition . 



TABLE! 

POPULATION DENSITY ESTIMATE DERIVED FROM FECAL PELLET COUNTS ALONG AN AZIM UTH FROM FIVE 
POINTS WITH STATIONS AT 1,000 FOOT INTERVALS 

Deer per 
Point Stations Square mile 

July October January 

1 24 67 .82 65.31 48.73 

2 21 68.35 66 .17 51.21 

3 20 65.13 63 .85 47.32 

4 21 66.73 63.97 49 .28 

5 22 68 .02 67.14 52.19 

Population density computed utilizing the following formula taken from Smith (1966). 

p = Average pellet group per station x area of stations in acres x 640 acres per square mile 

Days since last count x average pellet group per deer per day 

April Average 

54.81 59.16 

58.94 61.16 

53 .11 57.35 

55.07 58.76 

56.36 60.93 

--



TABLE II 
RESULTS OF ROADSIDE COUNTS OF WHITE-TAILED DEER 

Time period 

July, August and 
September 1969 

October, November 
and December 1969 

January, February 
and March 1970 

April, May and 
June 1970 

Totals 

Deer observed 

213 

187 

176 

189 

765 

Miles traveled 

241 

232 

254 

246 

973 

Average deer observed 
per mile traveled 

0.88 

0.80 

0.69 

0.77 

0.79 

12 
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Figure 1. Comparison of roadside counts and fecal pellet counts. 
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TABLE III 

RESULTS OF 96 OBSERVATIONS OF BROWSING DEER, WITH THE NUMBER 
OF DEER OBSERVED AND THE MOST FREQUENTLY BROWSED VEGETATION 

Period 

July, August 
September 
1969 

October, November 
December 1969 

January, February 
March 1970 

April , May 
June 1970 

Number of Deer 

141 

102 

116 

126 

Vegetation browsed 

Prunus serotina (Wild Cherry) 
Rubus spp. (Blackberry) 
Rhus spp. (Winged & Smooth Sumac) 
Sassafras albidum (Sassafras) 
Vi tis vulpina (Fox grape) 
Smilax spp. (Greenbriar) 
Desmodium spp. (Beggars-ticks) 

Quercus alba (White oak) 
Quercus rubra (Red oak) 
Rhus spp. (Smooth & Winged sumac) 
Looicera japonica (Japanese honeysuckle) 
Passiflora incarnata (Passion-flower) 
Diospyros virgninana (Persimmon) 

Lonicera japonica (Japanese honeysuckle) 
Juniperus virginiana (Red cedar) 
Symphoricarpos orbiculatus (Coralberry) 
Rhus spp. (Smooth & Winged sumac) 
Allium cemuum (Wild onion) 
Ornithogalum umbellatum (Star of Bethlehem) 
Cercis canadensis (Redbud) 

Smilax spp. (Greenbriar) 
~ra japonica (Japanese honeysuckle) 
Acer spp. (Maple) 
Camus florida (Dogwood) 
~eza bicolor (Lespedeza) 
Festuca spp. (Fescue) 
Sassafras albidum (Sassafras) 

14 
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TABLE lV 
UST OF PLANTS FOUND IN 48 DEER RUMENS , WITH AVERAGE PER CENT 

OF TOT AL CONTENT PER RUMEN AND FREQUENCY OF OCCURRENCE OF EACH 

Plant 

Acer saccharum 
- (Sugar maple) 
Ambrosia spp. 

(Ragweed) 
Allium cemuum 
~Wild onion) 
Avena sativa 

(oat) 
Bignonia capreolata 

(Crossvine) 
Brassica rapa 
-----Cwild turnip) 
Celtis laevigata 
- (Hackberry) 
Cercis canadensis 
-(Redbud) 
Comus florida 
--(Dogwood) 

Dactylis ~ 
(Orchard grass) 

Desmodium spp. 
(Beggar's ticks) 

Digitaria spp. 
(Crabgrass) 

Diospyros virginiana 
(Persimmon) 

Fagus grandifolia 
(Beech) 

Festuca spp. 
(Fescue) 

Fraxinus spp . 
(Ash) 

Gleditsia triacanthos 
(Honey locust) 

Gymnosporangium spp. 
(Cedar-Apple rust) 

Hordeum vulgare 
(Barley) 

lpomoea spp. 
(Morning glory) 

Juglans nigra 
(Black walnut) 

Average volume 
(per cent) per 
rumen content 

0.89 

1.48 

4.93 

2.11 

1.31 

3.91 

3.10 

1.61 

4.68 

2.00 

2.92 

1.16 

5.12 

0.64 

3.14 

1.12 

2.16 

15.33 

1.19 

2.81 

1.23 

Frequency of 
occurrence 

Leaf-Stem 

7 

6 

7 

8 

2 

3 

4 

4 

11 

3 

6 

5 

4 

2 

5 

2 

3 

3 

2 

3 

3 

Fruit 

4 

0 

0 

6 

0 

0 

0 

2 

8 

0 

6 

0 

6 

2 

2 

0 

2 

0 

0 



TABLE IV (Continued) 
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Lepidum campestre 
0 .82 

(Field cress) 2 0 
Lespedeza bicolor 8 .61 

(Lespedeza) 4 10 
Lespedeza ~- 7.57 6 (Lespedeza) 8 
Lonicera japonica 7.81 19 (Japanese honeysuckle) 0 
Malus sp. 
0pples) 

16.21 5 6 
Medicago sativa 12.72 11 (Alfalfa) 3 
Morus spp. 1.09 2 2 (Mulberry) 
Ornithogalum umbellatum 6.31 8 0 (Star of Bethlehem) 
Passiflora incarnata 3.22 5 5 (Passion flower) 
Podophyllum peltatum 2.81 2 2 (May apple) 
Prunus americana 4.19 6 4 (Wild plum) 
Prunus persica 3.82 4 3 

(Peach) 
Prunus serotina 1.16 

(Wild cherry) 
3 3 

Pueraria lobata 1.51 2 0 
(Kudzaj 

~scommunis 8.61 2 3 
(Pear) 

Quercus spp. 6.73 6 11 
(Oaks) 

Rhus spp. 6.21 13 10 
---Wmooth & Winged sumac) 
Rubus spp. 3.82 7 4 

(Blackberry) 
12 0 Sassafras albidum 4.39 

(Sassaf~ 
2.72 9 0 Smilax spp. 

(Greenbriar) 
2.11 4 3 Solidago spp. 

(Goldenrod) 
1.02 2 2 Sorghum vulgare 

(Sorghum) 
2.13 3 0 

Spiraea spp. 
~raea) 

2.21 3 3 
Symphoricarpos orbiculatus 

(Coral berry) 
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TABLE lV (Continued) 

Trifolium spp. 6.58 6 3 
(Clover) 

Triticum aestivum 2.03 3 3 
(Wheat) 

Ulmus spp. 1.66 4 0 
(Elm) 

Vicia spp. 5.61 7 2 
~etch) 
Vitis spp. 3.68 9 7 
--ZWild grape) 
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TI1e average age of deer killed during this study was 30 t1-.-
0 

h . . . 
. mon ,i:s . t er than an increase m quantity 

due to the larger size of the rumen , no significant variation · th . . 
m e vegetation m the rumen was noted. The 

oldes t deer killed was approximately 9 years old and the youngest 6 months old. A total of 13 impregnated 

deer were killed in the latter stages of the study 12 of which had twi· b • h • f 
, n em roys wit a sex ratio o 1 to 1. 

The thirteenth pregnant deer was approximately 18 months old and had · 
1 

c al b 
a smg e 1em e em ryo. 

The survey of utilization of known browse species (Table V) indicates a seasonal fluctuation in the 

utilization of some of the vegetative species surveyed. The low percentage of utilization of Juniperus 

virginiana would indicate that it is a subsistence item utilized primarily during those periods when other 

browse species are not available. According to Korschgen (1962) the above method is limited in its 

significance due to inability to determine the period or date of browse utilization by deer, as well as the 

possibility of other animals utilizing the vegetative species that show evidence of browsing. 

Data obtained from the oxidation of vegetative growth commonly eaten by deer is given in Table VI. 

These data indicate an abundance of energy fixed by photosynthesis available to the deer. Smith (1966) 

states that the average caloric intake for the white-tailed deer is approximately 3,000 calories per day. 

Cowan (1962) found that the white-tailed deer assimilates approximately 75 per cent of this intake for 

growth and maintenance purposes and approximately 25 per cent is lost by the deer as metabolic and fecal 

waste products. Based on the data obtained and the amounts of energy found to be available in the sample 

areas, it can be assumed that sufficient energy is available to support a much larger population of deer than 

is apparently present in the study area. In view of the controlled burning practice adding to the quality of 

available plant foods (Dasmann, 1966) there is no evidence to indicate that the diet is not adequate. While 

the four areas sampled for vegetation were not uniform by any standards, their homogeneity as to primary 

productivi-ty was substantiated by the total number of calories per gram of dry weight being closely 

correlated on a seasonal basis as shown in Table VI. 

The six exclosures that were constructed failed to indicate any significant differences in the effect of 

browsing deer on the vegetation contained inside, when compared with vegetation immediately outside the 

exclosures. 



TABLE V 

RESULTS OF VEGETATION SURVEY OF 10 KNOWN BROWSE SPECIES , MADE AT 3 MONTH INTERVALS 

Per cent of 
utilization 

Browse species for August, November February May 
1969 1969 1970 1970 

Lonicera japonica 38 79 82 21 
(Honeysuckle) 

Rhus spp. 41 68 71 22 
(Sumac) 

Sassafras albidum 47 12 11 69 
(Sassafras) 

42 38 76 Smilax spp. 81 
(Greenbriar) 

Rubus spp. 27 36 0 68 
(Blackberry) 

12 0 38 Cornus florida 16 
(Dogwood) 

6 4 32 Acer saccharum 12 
~ugar maple) 

28 72 0 Juniperus virginiana 8 
(Red cedar) 

16 12 28 41 Cercis canadensis 
~edbud) 

22 38 64 2 Syrnphoricarpos orbiculatus 
(Coralberry) 

~ 



Sample area 
and date 
sampled 

August 
November 
February 
May 

II 

August 
November 
February 
May 

III 

IV 

August 
November 
February 
May 

August 
November 
February 
May 

TABLE VI 

ENERGY AVAILABLE IN VEGETATION COMMONLY 
UTILJZED BY WHITE-TAILED DEER 

Dry weight of 
vegetative 
matter per 
square meter 

21.2 grams 
14.6 grams 
17.7 grams 
38.8 grams 

15.6 grams 
11.3 grams 
13.9 grams 
29.2 grams 

23.6 grams 
17.9 grams 
19.4 grams 
41 .1 grams 

38.8 grams 
33.5 grams 
35.9 grams 
68.4 grams 

* 
Calories of 
energy per 
gram 

763 
641 
739 
812 

759 
702 
741 
788 

801 
733 
747 
831 

778 
733 
763 
814 

Calories of 
energy per 
square meter 

16,175 
9,358 

13,080 
31,505 

11,840 
7,932 

10,299 
23,009 

18,903 
13,120 
14,491 
34,154 

30,186 
24,555 
27,391 
55,472 

* -Determined by oxidation in Pharr calorimeter. 

** -Computed on the basis of 4, sq . 046 uare meters per acre. 

** 
Calories of 
energy per 
acre 

6.56 x IO 7 

3.79 x IO 7 

5.22 x IO 7 

1.27 x IO 8 

4.79 x IO ; 
3.21 X 10 ? 
4.16x IO 

7 9.31 x IO 

7 7.64 x IO 
7 5.31 x IO 
7 5.86 X 10 S 

1.38 x IO 

8 
1.22 X 10 ? 
9.93 X 10 S 
1.11 X 10 S 
2.24 X 10 
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DISCUSSION OF RESULTS 
Based on the fecal pellet count the po I r . 

pu a ton density estimate f h . . 
area is 60 deer per square mile , or 1 deer 8 6 

° t e white-tailed deer in the study 
per . acres. The relative fre . . 

counts and the peUet counts, when plotted on h quency IIldtces of the roadside 
a grap , have a marked si ·1 . . 

trend gives a degree of validity to both counts. nu anty as shown m Figure 1. This 

TI1e fecal peUet count indicates a decline f 24 6 o . per cent from the m h 
January , 1970. This can be supported by noting th t 

1 
ont s of October, 1969 to 

e ota of 2,665 deer killed b 1 al . 
J 969-70 hunting season . The subsequent increa . h . Y eg hunt1I1g during the 

se III t e population density estim . 
natali ty and reduced hun ting pressure. The reducti f h . ate can be attnbuted to 

on o untmg pressure possibly result d . . 
to their home ranges fro m peripheral areas. e III deer returrung 

The population density estimate of 60 deer pe -1 r square nu e would place the total deer l . f 
the study area at approximately 9,500. This estimate coincides with th . . . popu at10n or 

e estunate of wildlife mana t 
personnel fo r the study area. gemen 

Rumen samples indicate that the diet of the whit -t ·1 d d · 
. e 31 e eer m the study area consists of 

approximately 40 per cent woody plants and approximately 60 t . per cen grasses and herbs. Wide variation in 
the diet indicates that the deer is primarily a browser with h b 1 . . . , er aceous p ant foods only slightly less 
important 10 then diet. Grasses were taken least being of possible im t nl d • . . . , por ance o y unng the spnng penod 
of annual grass pnmeness that occurs before the most abundant browse production. 

The diet followed the annual progression of vegetative changes wi·th herbs l · b h h , rep acmg rowse w en t e 

latter was leas t available. Under the conditions of this study, the deer seemed to consume plant food in 

approximate proportion to its abundance in succulent form. 

Browse fruits appeared to be the most preferred type of food. Acorns seemed most favored with 
' 

smooth sumac fruits, grapes, apples, persimmons and wild plums following in about that order of mast 

preference . The foliage of sassafras and dogwood, when succulent, was a consistent element of the deer 

diet. Oats, lespedeza, al falfa and vetch seemed highly preferred when seasonally available. The fruits and 

seeds of beggar's tick would rate high on the preferred list of forbs. The single most important item of the 

diet of deer was Japanese honeysuckle , with the greatest frequency occurring in those months when other 

plants we re not available. The importance of honeysuckle in the deer diet is of major significance, as it 

appears to be the prime maintenance level food during the late fall, winter and early spring periods. The 

frequency of wild onion and Star of Bethlehem was exceptionally high in the months of February and 

March , 1970, indicating a strong prefe rence for new vegetative growth after the winter season. 

Observations and the survey of utilization of available browse species indicates a correlated 

fluctuation with the results of the rumen analyses. The degree of utilization indicated no immediate danger 

· · l f h t f ne gy fixed by photosynthesis available to any particular species of vegeta t10n. Resu ts o t e amoun o e r 

to the deer seem to indicate a more than adequate source of food energy that is relatively high in protein 
· · d uate for a complete analysis of 

content. While it is realized that these data of available energy are ma eq 
. . d f t tion of deer in the study area. Any 

energy flow, they do indicate that there is no immediate anger O s arva . 

h d ld tend to result in lower product10n of 
reduction in the nutritive value of food plants used by t e eer wou . . 
. f . d. ·duals hence the need for the contmuat10n 

biomass, reflected by reduced natality, or growth rates O m JV! ' 
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ltro\led burning practice in the study area. 
of the co1 

Construction of exclosures in the study area failed to provide any significant data for this study; 

their use should prove to be of value to personnel responsible for wildlife management in the Fort 
however , 

b 11 area in the future. 
can1p e 
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SUMMARY 

White-tailed deer population density , diet , and effects of browsing on vegetation was studied on the 

F orl Campbell Military Reservation. The study area is subjected to regulated hunting procedures and 

wildlife management techniques. 

Roadside counts , fecal pellet counts, and visual observations were made to determine population 

density . Forty eight deer rumen contents were examined for the specific diet of the deer. Surveys of 

vegeta tion, utilizing the random plot method, were made to determine the degree of utilization of preferred 

browse species and energy fixed by photosynthesis available to the deer. A series of six exclosures were 

constructed to provide a visual check fo r possible future damage to vegetation by browsing deer. 

The results obtained indicate an estimated total population of 9,500 deer in the study area, with a 

density of 60 deer per square mile. The specific diet of the deer is varied, with the degree of succulence and 

availability influencing utilization in the diet. Only one species, Lonicera japonica, appears to be in danger 

of being over-browsed. There is an abundance of energy fixed by photosynthesis available for utilization by 

the white-tailed deer. 
Base d on the results of this study, it is felt that the wildlife management procedures utilized in the 

d e adequate and the white-tailed deer is thriving under near optimum conditions. stu y area ar 
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ABSTRACT 

The specific diet of the white-tailed deer (Odocoileus virginianus) is the primary consideration of the 

wildlife rnanagement biologist in any attempt to i-~prove the habitat of this big-game mammal. A study was 

,ade of the deer herd on the Fort Campbell Military Reservation in order to determine the specific diet 
11 

bt · 11 a reliable population density estimate . 
and too a1 . 

Roadside counts , fecal pellet counts , and visual observations were made to determine population 

. The rumen contents of 48 deer were examined by the point analysis method to determine the 
dennty. . 

•fi di t of the deer and a series of vegetation surveys made to determine the plant foods available. 
speCI IC e . . . . 

Results of this study indicate a population density of 60 deer per square mile and a total deer herd of 

. the study area. The diet of the white-tailed deer is varied and fluctuates seasonally dependent to a 
9,500 in . ' 
reat extent upon availability and succulence of plant matenal. 

g On the basis of data assimilated in this study it is this investigator's opinion that the deer population 

d 
area is in good condition and presents no immediate danger to the vegetative growth of the 

of the stu Y 
Fort Campbell Military Reservation. 
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