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Foreword

We live in a world that seeks instant gratification. We clamor for silver bullets and
quick fixes. A pentium chip is now standard equipment in our computer because the 486 has
become too slow. We fast-forward processes whenever possible. We want feed sacks and
food plots to do for deer antlers what Polaroid did to photography, microwaves did to
Tappan  ranges, and the Internet did to the weekly newspaper.

With the possible exception of spike buck management, I know of no other aspect
of deer management that is implemented with such zeal and high hopes as that of
supplemental feeding. Over the last 10 years, more and more high-fenced properties have
sprouted on the Texas landscape, many (most?) with the sole intent of producing more and
bigger bucks. We search for nostrums through feed sacks and food plots. We read about
their successes in the hunting magazines and we see the photographs of Boone and Crockett
trophies, so it must be the way to go. Or is it?

Back in 1988, I was one of the instructors in a program called Total Ranch
Management. Much of the S-day course for ranchers was directed at helping them select the
right things to do, not just to do things right. There is a distinction between the two. The
former involves an examination of the ranch’s goals (strategic and tactical) while screening
treatment alternatives from a management menu. The latter involves effectively
implementing technology in order to achieve those goals. During my portion on wildlife
management, I encouraged students to subject any proposed management schemes to the
following “acid” test, listed here in order of descending priority:

(a) is the practice ecologically sound?
(b) is it economically sound?, and
(c) does it contribute to the ranch’s goals?

The objectives of this symposium are to (a) assimilate the current knowledge on
supplementing wild deer under range conditions and (b) instill the critical thinking skills into
practitioners to enable them to decide whether supplementation is the right approach for their
particular situation.

Webster defines “dogma” as “a doctrine OY belief. . . often asserted without prooj?
One of my most beneficial collegiate courses involved critically reviewing scientific papers
which were often tainted by dogmatic thinking or inadequate experimental protocol. Only
by a careful review of the facts involved could one form his own opinion about the “truth”
expressed therein.

Many practitioners offer testimonials that their supplemental feeding program is
effective. When I ask them how they know, they often shrug their shoulders and sheepishly
confess “well, the deer are eating lots offeed.” Obviously, there’s considerable confusion
about if, when, where, how and why supplemental feeding can be used as a management
tool, hence this symposium.



As a professional biologist, I must profess that my colleagues and I carry our own
share of dogma and professional heresies. Most of our formal education has addressed
supplemental feeding as ineffective, inefficient and/or unethical. Regardless of which side
of the feeding debate you’re on, you can justifiably argue your opinion, but “wheYe’,s the
prooJ?” There’s still much research work needed to pin down the “it depends” of the
equation.

Expect to hear several recurring themes during this conference. For example, “it
depends”, “your particular situation”, “supplemental feeding is not a cure-all for poor
habitat management”, and finally, “I don’t know !” Such caveats suggest that neither the state
of the science nor the art on this subject is exact.

Ben Franklin once reminded us that “every person that I meet is in some way my
superior, and if I will listen to him, I can learn from him.” Speakers at this symposium bring
with them a wealth of practical experience, insight and thought-stimulating questions. Listen
to their respective presentations and evaluate them critically. Challenge them with your
questions and evaluate their debates among themselves. Finally, apply those technologies
that hold promise for your respective deer management situation. And that pass the acid test.

Education is a lifelong process.

-- Dale Rollins



































FEEDS AND FEEDING: EVALUATING RATIONS

ED HUSTON, Texas Agricultural Experiment Station, Texas A&M University System, San Angelo, Texas
76901

Abstract: Evaluating rations in any animal production system is important. The selection of the proper feed
should be based on the current or expected nutritional status of the deer, the determined nutrient needs, and the
capacity of available feedstuffs to supply such needs safely and economically. The major feed ingredients that
are formulated into most animal rations are classified as either roughages, protein feeds, or energy feeds. A
ration prepared for deer usually is only a portion of the animal’s diet. The selection of the proper feed should
be based on the current or expected nutritional status of the deer, the determined nutrient needs, and the
capacity of available feedstuffs to supply such needs safely and economically.

Evaluating rations in any animal
production system is a challenge worth the
effort. Feeds that are improperly used can
be harmful and, in some circumstances,
can kill the animal that it is intended to
benefit. A good feed for one species may
be a poor feed for another. A confusing
factor  in communication is the
multiplicity and overlapping meanings of
terms. My charge in this paper is to
discuss how to evaluate rations. What is a
ration? Is ration the same as diet? What is
the difference in a supplemental feed and
a feed supplement? Obviously, there is not
common agreement on the meanings of
each of these and other terms. Each time I
write an article, reviewers want to change
my “rations” to “diets” or vice versa. The
following descriptions are offered to assist
in the understanding of the discussion.

TERMS DESCRIBING ANIMAL
FEEDS AND FEEDING

Diet. --A diet is the total of what an
animal consumes during the period
considered. It would include the forage
(foliage), supplement, mineral lick, etc. A

summer diet would differ from a winter
diet. Summer and winter diets contain
either different plants or the same plants
in different proportions. The dietary
protein would be the sum of the protein in
each dietary ingredient. The diet is both
qualitative and quantitative and may be
10% protein or supply ‘/ lb of protein per
day.

Ration. --A ration is a prepared or
selected ingredient(s), usually a blended
mixture, that is fed in a planned pattern
with an anticipated specific result. A
ration can be the total diet or only a
portion. Usually in the feedlot,  a ration is
formulated to supply all of the nutrients in
the correct proportions and is fed free-
choice. In this case, the diet and the ration
(a complete feed) are the same (This is
where I get in trouble with my reviewers).
In another case, animals may be fed a hay
free-choice and a limited amount of a
mixed ration to complement the hay. The
diet is equal to the hay plus the ration.
Finally, diets of grazing animals include
materials consumed while grazing plus
those provided in a separate ration.

Augmentative Feed. --I made this up
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for this occasion. As the name implies,
this ration is supplied to increase the
productivity of animals (growth rate,
reproduction, horn growth, etc.) or of land
area (animals per acre) by either adding to
or substituting for the regular diet.
Augmentative feeds are employed when
the forage is inadequate either in the
overall nutrient content (quality) or in
supply (quantity) for the desired effect.
An example would be a ration supplied
during a particularly dry summer to
increase the milk production of does and
survival of fawns. A second example
would be a ration supplied to provide
approximately one-half of the required
nutrients so that one deer per 5 acres could
be supported on a one deer per 10 acre
habitat. In any case, an augmentative feed
is fed at a relatively high level (>l% of
live weight) and substitutes for forage.

Supplemental Feed. --Some of you
will say, “We just talked about that.” No,
supplemental feed is different.
Supplemental feeding is to increase the
value of the rest of the diet (forage in
grazing animals) by supplying one or
more limiting nutrients and allowing the
potential value of the regular diet to be
expressed. Generally, supplemental feed
doesn’t improve the diet by substituting
high quality for low quality. On the
contrary, supplemental feed corrects
nutrient imbalances causing the animal to
consume more of the available forage and
use it better. Supplemental feed is fed at a
relatively low level (<.5% of live weight)
and usually stimulates forage intake.

Micronutrient Supplements. --These
feeds contain nutrients that are required in
small amounts and often are deficient in
range forages. The most common example

is a mineral supplement that supplies a
mixture of mineral elements that are
expected to be deficient in the area.
Vitamin packages often are included in
these supplements. Some substances that
are not classified as nutrients may be
formulated into these feeds to enhance
health and productivity. These could
include antibiotics, probiotics,
anthelmintics, ionophores, etc.
Micronutrient supplements may be
formulated into the supplemental,
augmentative, or total feeds or may be
provided separately in a salt-based
mixture.

FEEDSTUFFS AND MAJOR FEED
INGREDIENTS

The major feed ingredients that are
formulated into most animal rations are
classified as either roughages, protein
feeds, or energy feeds. Roughages are
high in fiber (20 to 50% crude fiber),
mostly cellulose. Protein feeds are high in
nitrogen (20 to 90% crude protein).
Energy feeds are high in lipids and/or
soluble carbohydrates such as starch (60
to 90% TDN). Nonprotein nitrogen
sources such as urea can be used to
replace a portion of preformed (natural)
protein and may be more than 250% crude
protein. Similarly, pure lipids such as
animal fat and vegetable oil can be used to
supply energy and may contain greater
than 100% TDN. Generalizations
concerning the feeding value of feedstuffs
may not apply in all circumstances.

Roughages. --These feedstuffs are
very safe for feeding but, when fed alone,
range from medium to low in nutritional
value. Their feeding values are directly
related to protein (CP) content, inversely
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related to crude fiber (CF) content, and
best expressed by total digestible nutrient
(TDN) content. Examples include:

High quality
alfalfa hay (CP = 18%; CF = 22%;
TDN = 60%)

Medium quality
sorghum hay (CP = 12%; CF =
28%; TDN = 50%)

Low quality
wheat straw (CP = 4%; CF = 42%;
TDN = 40%)

The higher quality roughages (e.g., alfalfa
hay) can be used effectively as the sole
feed for adult animals, especially those
that are not lactating. Lower quality
roughages fed alone will not meet
requirements of animals. The best use of
low quality roughages in a mixed ration to
ensure safety or when self-fed with a
higher quality feed (augmentative or
supplemental) provided in addition.

Energy Feeds. --These feeds, usually
grains (corn, sorghum, wheat, etc.), are
somewhat opposite from roughages.
Grains are of very high nutritional value
but are dangerous to feed in high amounts.
Ruminants are adapted to utilize high-
fiber and high quality foliar material. A
transition to the use of large amounts of
grain (> 50% of the diet) should be made
cautiously to prevent lactic acidosis from
occurring. Deer seem less aggressive at
consuming large amounts of feed over a
short period of time compared with
domestic animals; thus, grain feeding may
be less risky with deer. The best uses of
grains are to balance the energy content of
a complete feed and as an augmentative
feed to increase the nutritional value of

the total diet of a grazing animal. Low-
level feeding of whole grains (shelled
corn) on a regular schedule effectively
attracts deer to selected feeding locations.
Usually, grains are low in crude fiber (<
5%) and high in TDN (>75%).

Protein Feeds. --Usually these feeds
are safe but expensive. Besides having a
high crude protein content (>40%),  crude
fiber is relatively low (< 15%) and the
TDN comparatively high (~60%).  Most
protein concentrates can be fed safely at a
high level (1 to 2% of body weight) as an
augmentative feed. However a carefully
formulated ration including energy feeds
and perhaps some roughage products
would give equal results at a lower cost.
The best uses of a protein feed are to
balance the protein content in a mixed
ration (total feed or augmentative feed)
and as a supplemental feed to provide
protein to animals consuming low-protein
forages. Nonprotein nitrogen (NPN; urea)
should not be fed except at very low levels
(< 2% of total diet) or after consultation
with a wildlife nutrition specialist.

Vitamins and Minerals. --Except
under unusual circumstances, deer in
Texas do not  suffer  f rom major
deficiencies in these nutrients. Although
bone and antlers are high in calcium and
phosphorus, most research indicates that
antler growth is related more to overall
nutrition (nutrient balance) than to levels
of minerals. However, including vitamin
and mineral packages in a mixed ration is
good insurance. The micronutrients most
likely to be deficient are vitamin A and
phosphorus.
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FEED LABEL EVALUATIONS

Certain information must appear on
the feed label; other information is
optional. Required information includes:

__ name of the manufacturer,
__ net weight of the product in the

package,
__ minimum crude protein content,
__ minimum fat content,
__ maximum crude fiber content,
__ name and concentration of

medication (if medicated).

Optional information includes:
information on other nutrients

-- (.Ol%  cu not just “with Cu”),
__ range of concentration in some

instances,
__ ingredients,
-- feeding directions,
-_ efficacy claims.

Example feed labels are included to
illustrate the range of information
provided in the marketplace. It is
suggested that the following “Five Steps
in Feed Tag Evaluation” be used in
selecting an appropriate feed.

Five Steps in Feed Tag Evaluation

1) Locate the crude fiber content
statement:

> 20%, a safe feed that must be
consumed in relatively high amounts (>
1% of live weight) to be of much value.
Could be a complete feed.

> 10% and < 20%, the appropriate
range for a supplemental feed. The actual
value depends on the crude protein and
mineral (salt) content.

< 1 O%,  probably a high-energy, low-

protein feed best used as an augmentative
feed to be fed at about 1% of live weight.

2) Locate the crude protein content
statement:

> 30%, a supplemental feed to be
fed at a relatively low level (< .5% of live
weight/day.

3) Determine NPN content:

> Usually expressed as the
percentage or fraction of the crude protein
content. Recommended maximums are no
more than one-half of the crude protein in
high-energy, low-protein feeds and no
more than one-third of the crude protein
of high-protein feeds. Liquid feeds
should be evaluated separately.

4) Inspect mineral concentrations if
included:

>Expect a phosphorus content of
about .5% in a high-fiber type feed and
1% in a supplemental type feed. Calcium
should be about twice phosphorus or less.

Salt above 2% is probably added as
a filler/limiter. Consider salt content when
considering price. Look at other minerals
for special value.

5) Consider price and value of
convenience among products of similar
nutrient content.

MANAGEMENT IMPLICATIONS

The decision to purchase feed to be
used in deer management should be made
after an evaluation of animal performance
in comparison with the goals and
objectives of the deer manager. The
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selection of the proper feed should be
based on the current or expected
nutritional status of the deer, the
determined nutrient needs, and the
capacity of available feedstuffs to supply
such needs safely and economically.

NET WEIGHT 50 POUNDS

DEER PELLET

INGREDIENTS
Grain products, plant protein products,
forage products, cane molasses, vitamin A
acetate, D-activated plant sterol (source of
vitamin D’),  ground limestone deflourinated
phosphate, apple flavor, sulfur, iron oxide,
manganous oxide, copper sulfate,
magnesium oxide, cobalt carbonate,
ethylene diamine dihydriodide.

GUARANTEED ANALYSIS
Crude Protein-not less than . . . . 18.00%
Crude Fat - not less than . . . . . . . 2.00%
Crude Fiber - not more than . 7.00%

FEEDING INSTRUCTIONS
Deer Pellets are designed as a supplement
to a deer’s natural habitat to be fed at the
rate of 1 to 2 pounds per head per day to
promote reproduction, horn growth, and
increased body weight. It is recommended
that Deer Pellets be used in conjunction
with a self or timed release feeder near a
supply of water.

BEST OF FEED, INC.
Super City, Texas

NET WEIGHT 50 POUNDS

16% PROTEIN
DEER PELLET

GUARANTEED ANALYSIS
Crude Protein - not less than . 16.00%
Crude Fat - not less than . . . . . . . 2.00%
Crude Fiber - not less than. . . . . . .2 1 .OO%
Calcium (Ca) - not less than . . . . . . . .l .OO%
Calcium (Ca) - not more than . . . . 2.00%
Salt (NaC 1) - not less than . . . . . . 1 .OO%
Salt (NaCl)  - not more than. . . . .2.00%
Phosphorous (P) - not less than . . 1 .OO%

Vitamin A - 5,000 USP Units per pound
(2,700 mcg/lb)
Vitamin E - 25 USP Units per pound

INGREDIENTS
Forage products, grain products, plant
protein products, cane molasses, salt,
deflourinated phosphate, Vitamin A
Acetate, Vitamin E Supplement, ethylene
diamine dihydriodide and cobalt sulfate.

FEEDING DIRECTIONS
Feed free choice during winter season,
breeding season and during horn growth
period, feed continuously to deer in
confmement.

XYZ FEED COMPANY

Happy Home, Texas
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NET WEIGHT 50 POUNDS 50 Pounds (22.68 kg)

WILDLIFE - GAME
FEEDS

22% DEER PELLET

A pelleted, cantaloupe flavored supplement
designed for automatic feeders where
amounts fed can be controlled. Contains
concentrated levels of essential nutrients
and vitamins for optional growth,
reproduction and antler development.

GUARANTEED ANALYSIS
Crude Protein - not less than . . . . 22.0%
Calcium - not more than . . 2.5%
Calcium - not less than . . . . . . . . . . 2.0%
P h o s p h o r u s  - not less than . 1.5%

Only high quality protein and energy
sources are used in our wildlife products -
no cheap fillers!

GOAT KID FEED -
MEDICATED

For Ruminants Only

Active Drug Ingredient:
- Decoquinate. . . . . . . . . .27.2 g/ton

For prevention of coccidiosis in young goats caused by
Elmeria christenseni and E. ninakohyakimovae.

Guaranteed Analysis
Crude Protein (Min) . . . . . . . . . 16.0%
(this includes not more than 1.0% from non-protein
and not less than 13.0% from natural sources)
Crude Fat (Min) . . . . . . . . . . . 2.0%
Crude Fiber (Max) . . . . . . . . 26.0%
Calcium (Ca)(Min) . . . . . . . . . . . . .50%
Calcium (Ca)(Max) . . . . . . . . . .75%
Phosphorus (P)(Min) . .75%
Salt (NaC l)(Min) . . . . . . . . .90%
Salt (NaCl)(Max)  . . . . . . . 1.15%
Copper Cu (Min) . . . . . 2.90 ppm
Cooper Cu (Max) . . 3.30 ppm
Vitamin A (Min) . 50 W/LB

Ingredients: Grain products, roughage
products 3%, plant protein products,
molasses products, salt, calcium carbonate,
ammonium chloride, ferrous carbonate, zinc
oxide, manganous oxide, zinc sulfate,
copper oxide, cobalt carbonate,
ethylenediamine dihydriodide.

Feeding directions: Feed kid at a rate of
1.67 lbs. per 100 lbs. of body weight. This
supplies 27.2 mg. of decoquinate per 100
lbs. of body weight per day. Feed at least
28 days during periods of exposure or when
experience indicates that coccidiosis is
likely to be a hazard.

Warning: do not feed to goats producing
milk for food.

Manufactured by

Best Goat Feed
Angora, Texas

22











Table 1. Feedstuffs with potential for deer supplements”.

Soybean meal 54 87 1.1 .29 .71

Peanut meal 53 77 2.3 .32 .66

Cottonseed hulls” 4 42 1.7 .15 .09

Soybean hulls 12 77 2.1 .53 .18

Peanut hulls” 8 22 2.0 .26 .07

aFrom: NRC, 1996.

bCP = crude protein; TDN = total digestible nutrients; EE= ether
extract (fat); Ca = calcium; P = phosphorus.

“Cottonseed hulls and peanut hulls are not  potential supplements; data
included for comparison only.
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GUIDELINES FOR ESTABLISHING DEER FOOD PLOTS

CHARLES W. RAMSEY, Texas Agricultural Extension Service, Texas A&M University System,
College Station, TX 77843

DAVID H. BADE, Texas Agricultural Extension Service, P.O. Box 2150, Bryan, TX 77806

Abstract: Food plots are planted to provide palatable, digestible and nutritious forage for deer when and
where needed. Free-ranging deer are selective feeders. So, food plots must be more palatable than other
available foods to be grazed. Plant species for food plots should be selected so that nutritive value of the
forage plants will be in sync with the deer’s nutritional needs. Likewise, plants selected must be adapt to
the region. Appropriate cultural practices are mandatory for success.

The objective of planting food
plots is to provide palatable, digestible
and nutritious food for whitetails where
and when needed. Food plots are usually
a supplement to natural forage and
browse. The need for supplemental
planting is a subjective judgment to some
extent, but must be based on habitat food
deficiencies and seasonal nutritional
needs of the whitetail population in
question (Crawford 1984). Food plots are
also used to concentrate deer for viewing
or harvest. To attract free ranging
animals, palatability must be high
relative to other foods available.

portions. This ability to select allows
them to maintain a diet higher in
nutritional quality than a bulk grazer,
like a cow, in the same habitat
(Hofmann 1989). However, a concentrate
selector such as the whitetail only can
select from among those plants with
which it has contact. The relationships
between an individual animal and its
food in time and space are important
considerations in making food plots an
appropriate part of a deer management
program. The “Field of Dreams” idea
“plant it and they will come” is not a
good guideline.

DEER BEHAVIORAL INFLUENCES

Deer are selective feeders. Their
biology--that is behavior, morphology
and physiology--sets internal boundaries
which guide the diet selection process of
each individual. Deer seek out some
plants, take portions of others and
completely avoid some species. They
have highly manipulative lips, soft
muzzles and agile tongues. They are able
to graze small plants or choose parts of
plants, typically the terminal growing
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Deer habitat is composed of a
complex arrangement  of plant
communities which are delineated by the
plant species present, their spatial
arrangement and their structural
configuration. Plant communities might
be subdivided into smaller units of
relatively more homogeneous plant
groupings, patches. Once an animal has
oriented itself within a patch it selects its
diet among individual plants and plant
parts along its grazing path. Deer do not
stay in one location and spot graze like a
domestic sheep even when the patch is
comprised of highly palatable forage..



Diet selection thus has two major
components, spatial choice and species
choice.

An individual deer has a limited
area in which it lives its lifetime, its
home range. It will stay at home even
under starvation conditions. Food must
be within an individual’s home range to
be used. But, all locations within a
home range are not visited equally. Food
plots should be located in close
proximity to cover for deer to make
optimum use of them. Deer feeding
rhythm during the vegetation growing
season is one of frequently repeated
periods of feeding, usually alternating
with short rumination periods. Deer
prefer to rest/ruminate close to cover.
Forage located in large open areas apart
from cover may be little used.

The height of food plants is
another spatial constraint. Adult
whitetails can browse to approximately
five feet. So, any foliage grown above
that height is unavailable until it falls.
One type of food plot comprised of
woody species--such as yaupon or
honeysuckle--may be manipulated to
produce a growth form within reach of
the animals (Lay 1966; Stransky, Hale
and Halls 1976)l.  The use of fire and
shredding controls the height and density
of plants.

Selection of plant species by free-
ranging animals appears to be based on
the animal’s perception of cost-benefit
constraints imposed when different foods
are sought and ingested (Stuth, Lyons
and Kreuter 1995). This does not imply
a conscious analysis by the animal.
However, the animal is linked to its

nutritional environment by olfactory,
visual, and taste cues. These cues
influence food selection to meet the
animal’s physiological needs. The deer’s
digestive tract and digestive process are
adapted to a natural “high quality” diet.

Poorly nourished deer are less
selective feeders than well-fed animals.
In trying to fill their stomachs they must
consume more of the lower quality
forage and actively feed for longer
intervals of time. However, even under
these conditions deer do not consume
every kind of plant. For example, they
do not take mature grass apparently
because they are physiologically
inefficient in breaking down cellulose.
Crass managed for hay is generally poor
feed for whitetails. However, several
warm-season grass species provide good
forage in early growth stages. Cool-
season grasses are palatable longer.

Deer tend to select the most
nutritious forage available, even within a
single field. However, the relationship
between chemical makeup and animal
use is not consistent. A site within a food
plot may show differential use. This was
demonstrate with both wheat and clover
(Swift 1948).

PLANT PALATIBILITY
INFLUENCES

An animal’s selection between
species of plants has been interpreted as
an indicator of palatability. It is not
always obvious why some plants or plant
parts are more appealing to deer than
others. However, palatability of any plant
species is relative to all the plants to
which an animal has access (Halls 1994).
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Palatability of a species is not an
absolute, but may be different through
the geographic range of a plant species
(Harlow 1979). A “miracle forage” at
one location may be little used at
another.

The s tage of  growth each
individual plant can markedly influence
its attractiveness to deer. Hence,
palatability changes between and within
seasons. Even the separate parts of a
plant exhibit different degrees of
attraction. For example, growing
sorghum may be completely ignored by
deer until the grain reaches the milk to
soft-dough stage and then have the heads
selective eaten. Cow peas may be
grazed heavily in the two-leaf stage,
ignored as a mature forage plant, but
again have the pods taken heavily as they
begin to mature.

Palatability of a plant species may
be improved with cultural practices such
as mowing, clipping, burning, fertilizing,
and liming. Preference behavior of deer
can also be changed by application of
chemicals such as repellents and
attractants to food plants. Food flavor
familiarity may be the single, most
important factor controlling food
preference behavior or wild species
(Shunrake  1978). Mammals show highest
acceptance of familiar foods, but they
also tend to sample small amounts of any
new food item placed in their
environment.

No plant species is nutritious,
palatable, available and eaten year round.
For this reason plants for a food plot
should be selected to meet seasonal
needs. It is increasingly recognized that

food habits, foraging movement patterns,
and energy and time expenditures are
partial measures of  the  animal’s
perception of its requirements relative to
its nutritional environment. An individual
deer’s nutritional needs are determined
by its biological cycle of conception,
growth in uterus, juvenile growth,
maturity, physical and sexual activity.
Since white-tailed deer are seasonal
breeders, the nutritional needs of all like-
age animals are closely in sync with each
other and with the seasons. Summer and
fall are periods of highest nutritional
needs since all animals are growing; does
are pregnant, lactating or preparing to
breed; and bucks are growing antlers,
and preparing for the rut.

The deer’s nutritional
requirements and behavioral constraints
form a framework within which to
evaluate the animal’s habitat from which
it must satisfy its needs. Given the
individual’s nutritional requirements;
what deficiencies are identified in its
habitat and in turn what plants can
correct the deficiencies? The season of
greatest nutritional demands is not
necessarily the period of significant
habitat deficiencies.

PLANTING FOOD PLOTS

Forage plants used for deer food
plots must be high quality (very
digestible, low in fiber, high in protein
and energy). Although many plants
could be used for deer food plots, most
are only grazed by deer for a short time
due to changes in nutritive value. A
plant may be very palatable in a young
growth stage and be eaten by deer
extensively, but not taken when mature.
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In some plants only the new growth is
used by deer, therefore, not enough
volume of deer food is produced. This
makes the plant only fair for deer food
plots. Introduced forage plants for food
plots are increasing in usage.

Cultivated forage plants are
usually divided into grasses and legumes.
Legumes (alfalfa, cool season clovers,
vetch,  warm season clovers, beans and
peas) provide a lot of high quality forage
for deer. When adapted to the soil type
and seasonal rainfall, legumes are a
preferred choice for deer. Protein
content is from 20 to 30 percent in
growing plants. Legumes are low in
fiber and high in energy. They are very
palatable and selected by deer in
preference studies. In addition to
excellent forage quality, legumes have
the ability to fix atmospheric nitrogen for
fertilizer. Hence, properly inoculated
legume plants need to be fertilized with
phosphorus, potassium and lime
(depending on soil test). This makes
them easy to establish and more
sustainable. Alfalfa is a perennial
(comes back from the roots year after
year) while most others are annuals.
Hay type alfalfa varieties cannot
withstand close grazing. They will be
grazed out by the deer before established.
If alfalfa is considered, plant a grazing
type alfalfa. Annuals must be planted
each year, or allowed to reseed from
seed produced the year before.

Grasses that are used for deer
food plots are typically the cool season
annual grasses. This includes oats,
wheat, rye, and ryegrass. These grasses
will provide high quality forage (crude
protein of 15 to 20%) from November

through March or May (depending on
variety planted and management). These
are annual grasses and must be planted
each year for production.

Summer perennial grasses (coastal
bermudagrass, kleingrass, switchgrass)
are only utilized by deer in minimal
amounts. Deer will utilize some new
growth from properly fertilized grass
pastures when the crude protein is 12 to
15% and % fiber is low. As the plant
grows, it drops in protein content and
energy, increases in fiber and becomes
unpalatable for deer use. Some research
has shown that warm season perennial
grasses can be utilized by deer if not
allowed to get over 14 days old (shred ‘/2
every week), and fertility remains high.
Even at this, deer will prefer other plant
species. Even fertilized bermudagrass,
for example, will change from 1520%
protein when young to 3-5% when fully
mature and stemmy.

Some summer annual grasses
(millet, sorghum-sudans) have been used
by deer, but alfalfa, peas, beans, or alyce
clover are a better choice for summer
deer plots.

Starting a deer food plot requires
more planning than just buying the seed.
Plots should be big enough in size that
they are not grazed out by the deer
before they develop a plant past the
seedling growth stage. Many young
plants cannot stand close grazing. These
plants may need to be planted in a
fenced off area, and allowed to get
established before deer grazing. Food
plots generally should be no less than 1
acre in size and may be 3 to 5 acres or
more. Up to 10% of the acreage can be
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put into food plots (Stribling 1992).

It is better to plant seed of deer
food plot plants in a properly prepared
seedbed.  The closer you can get your
plot like a garden before planting the
more success you will have with forage
production. A proper seedbed  is clean,
smooth, firm, well plowed, has good soil
structure, weed free, moist, and fertile.
For this to occur the area should be
cleared of trees, brush, and stumps. It is
best to mow and do the initial discing of
the area 30 to 45 days before planting.
However, sometimes the mowing and
discing must be done on the same day as
planting. The soil should be disced  or
plowed more than once, if possible.
Recommended fertilizer, according to a
recent soil test result, should be applied
a n d  disced  in the seedbed. A rain
between discing operations is preferred
to sprout weed seed and put moisture in
the seedbed.  Since most deer food plant
seeds are small, a firm seedbed  is a must.
Otherwise, the need will be placed too
deep in the soil for emergence.
Dragging or rolling the seedbed  before
and after broadcast planting is important.

If seeds must be planted in
existing sod of plants without plowing or
discing, choose a plant species that can
give some success at sod seeding and do
minimal management to promote plant
emergence. Alfalfa, clovers,  vetch  and
ryegrass  have been planted into sods with
some success. It is important to mow
the plot as close to the ground as
possible at planting time to remove
excess vegetation. This will prevent
existing plants from shading out the new
seedlings. Broadcast or drill the seed.
Drag to make sure the seed makes

contact with the soil. Fertilize according
to a soil test recommendation. Allow
plants to become established prior to
grazing, if possible. It is preferable to
sod seed just prior to a rainfall (prior to
a wet norther, for example).

It has been shown that seed
planted on a poor and weedy seed bed
results in only 33 percent seed
emergence. Therefore, if the seed bed is
not well worked, firm and smooth,
increase seeding rates.

Seed is distributed on the seedbed
and placed at proper depth. Small
legume and ryegrass seed should be no
L a r g e r  s e e d s  s u c hdeeper than % inch.
as oats, wheat, beans or peas can be
planted from 1 to 1.5 inches deep.
Planting deeper will result in fewer
plants emerging from the seedbed.  Seeds
are planted by broadcast (with tractor or
truck bumper mounted broadcast seeder)
or by use of a drill. Rolling or dragging
the plot after planting will ensure
retaining soil moisture and good soil/seed
contact. Both will help ensure a good
plant stand. Seed should be purchased
from a seed dealer and should have a
recent seed viability test showing percent
germinating and percent purity.

Fertilize the deer food plots
according to a soil test recommendation
for the specific plant you are using.
Remember that legume seed must be
inoculated with nitrogen fixing bacteria
prior to planting for nitrogen to be fixed
by the plant. Fertilize legumes with
other required nutrients. A soil test bag
and instructions can be obtained from
any County Extension Agent’s office.

41



Following recommended planting College Station. 15 pp.
information will assure the best chances
for successful establishment of deer food
plots.

Swift, R.W. 1948. Deer select most nutritious
forages. J. Wildl. Manage. 12(1):109-l 10.
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Table 1. Warm season supplemental forage combinations recommended for East Texas whitetails. *

Seeding rate Innocu- Planting
(Ibs/acre) lation depth

Species Region Site broadcast** Req’d (inches) Comments

Forage Post Oak or Bottomland 40.0 Yes 1.0 Plant peas,
cowpeas Pineywoods then drag in

alyceclover .
Alyceclover Post Oak or Bottomland 10.0 Yes 0.5

Pineywoods

Forage Pineywoods Bottomland 40.0 Yes 1.0 Plant peas,
cowpeas only then drag in

alyceclover.
Alyceclover Pineywoods Bottomland 10.0 Yes 0.5

only

American Pineywoods Bottomland 5.0 Yes
jointvetch only

* Plant varieties in combination between May 1 and June 15.
** Reduce seeding rate by 20% if a seed drill is used for planting.

0.5

CONCLUSIONS

Supplemental forages should not
b e  v i e w e d  a s  “cure-ails” i n  d e e r
management. Without proper habitat
management and population control, food
plot establishment is a waste of time and
money for the hunter, landowner and
deer manager. However, food plots can
be an important part of the overall
management of deer in East Texas.

Properly established food plots
can increase the production capacity of
deer habitat by enhancing the nutritional
level of white-tails throughout the year.
However, selection of adapted varieties
and proper planting techniques are
critical for success.

Despite numerous advertising
campaigns to the contrary, there is no

one perfect deer forage! Although
landowners and managers should never
hesitate to experiment with different
forage species and planting techniques,
these should always be employed on a
limited basis to determine effectiveness
prior to large scale establishment. All
forages should be measured by their
ability to meet four criteria: nutritive
value, deer acceptance, availability
during stress periods and adaptability to
the planting site.

Remember, one test
thousand expert opinions!

is worth a

Editor’s Note: This paper was taken in part from
TAEX fact sheet No. L-2457 entitled
“Supplemental Forage Management for White-
tailed Deer” by Billy J. Higginbotham and J.C.
Kroli .
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Table 2. Cool season supplemental forage combinations recommended for East Texas white-tails. *

Species

Rye

Oats

Arrowleaf
clover

Ryegrass

Rye

Seeding rate Inocu- Planting
(Ibs/acre) lation depth

Region Site broadcast** Req’d (inches) Comments

Post Oak or Upland or 75.0 No 1.0
Pineywoods Bottomland Combine and

plant oats and
Post Oak or Upland or 25.0 No 1.0 rye. Combine
Pineywoods Bottomland and plant rye-

grass and
Post Oak or Upland or 10.0 Yes 0.5 clover adjacent
Pineywoods Bottomland to small grains

on well-drained
Post Oak or Upland or 10.0 No 0.5 soil.
Pineywoods Bottomland

Post Oak or Upland or 60.0 No 1.0
Pineywoods Bottomland

Oats

Wheat

Arrowleaf
clover

Ryegrass

Sweet-
clover

Post Oak or Upland or 10.0 No 1.0 Combine and
Pineywoods Bottomland plant rye, oats

and wheat.
Post Oak or Upland or 20.0 No 1.0 Combine and
Pineywoods Bottomland plant ryegrass

and clover
Post Oak or Upland or 10.0 Yes 0.5 adjacent to
Pineywoods Bottomland small grains on

well-drained
Post Oak or Upland or 10.0 No 0.5 soils.
Pineywoods Bottomland

Post Oak or Bottomland 20.0 Yes 0.5 Plant adjacent
Pineywoods to other food

plot
components.

Subter-
ranean
clover

Pineywoods Bottomland 20.0 Yes 0.5 Plant adjacent
to other food
plot
components.

Austrians Post Oak or
winter peas Pineywoods

Upland or
Bottomland

60.0 Yes 1.0 Plant adjacent
to other food
plot compo-
nents or in
combination
with small
grains. Reduce
seeding rate by
50% if planted
in combination
with other
forages.

* Planting dates for all varieties are 9/15 to 10/15,  depending upon available soil moisture.
** Reduce seeding rate by 20% if a seed drill is used for planting.
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Fig. 1. Percent browse in deer feces averaged across years (f SE, n = 8) collected in 13-
ha areas including food plots (E_! = 4) and 13-ha areas >l km away from food plots (Q =
4), May, June, August, and October 1992 and 1993, Starr County, Texas.



















Table 1. Seeding rates and planting depths for annual food plots in West Texas

Plant Pounds per Acre Ideal Seeding Depth (Inches)
Cool Season Annuals
Wheat 50 l-2
Oats 50 l-2
Triticale 40 1-2
White Sweetclover 5-10 0.5
Yellow Sweetclover 5-10 0.5
Rose Clover 6-8 0.5
Hairy Vetch 15 1
Austrian Winterpea 25 l-2
Turnips 3 0.5
Tyfon 3 0.5

Warm Season Annuals
Cowpea
Lablab
Grain Sorghum
Okra
Cotton
Guar
Kochia
Pigweed

20-30 l-2
10-15 2-3
6-12 1

10 1
15 1
12 1
2 0.5
2 0.5

These seeding rates are listed as the full rate for planting a pure stand. Seed mixtures should be
reduced accordingly. For example, an equal mixture of 4 species would use 25% of the listed
rate.

Table 2. Seeding rates for a deer pasture combination

Plant Pounds per Acre PLS

Engelmanndaisy 3-4
Bushsunflower 1
Maxmillian sunflower 0.5
Illinois bundleflower 2-4
Alfalfa l-3

These seeding rates are for a mixture of all live species. If a pure stand is desired, rates should
be increased 3 to 5 times.
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EVALUATING A DEER FEEDING PROGRAM: BIOLOGICAL
AND LOGISTICAL CONCERNS

DALE ROLLINS, Texas Agricultural Extension Service, 7887 N. Hwy. 87, San Angelo, TX 7690 1.

Abstract: Most people who supplement deer are unable to document objectively the success of their feeding
program, either biologically or economically. The effects of feeding are usually confounded with other
management efforts (e.g., age at which deer are harvested, livestock stocking rates) and are difficult
(probably impossible) to evaluate independently. Harvest records (e.g., Boone & Crockett scores, dressed
weights) and estimates of fawn survival are parameters that can be helpful in documenting the effectiveness
of a feeding program. inherent inefficiencies in a feeding program center around feed consumption by non-
target species (e.g., raccoons). Recent technologies (e.g., TrailMasterTM camera systems) allow continuous
surveillance of feeders and can help monitor non-target feed consumption. Practitioners are encouraged
to establish SMART (Specific, Measurable, Attainable, Related, Trackable) goals relative to feeding
programs.

is typically a sheepish “well, they (i.e.,
the deer) sure are eating lots of feed.”
Some use the “eye test” to conclude “the
deer look bigger (or better).” Convinced
yet?

Today’s deer hunters have a
fetish with growing bigger bucks, and
the quicker the better. Accordingly they
seek methods to fast forward the antler
production process by improving the
deer’s nutritional plane, either from a
food plot or a feed sack. Over the last
10 years, interest in supplementing deer
in Texas has grown at an astronomical
pace. Deer corn, buck corn, trophy buck
corn, apple-scented buck corn and a
similar buffet of pelletized deer rations
adorn businesses from convenience stores
to WalMarts. If the U.S. Treasury had a
$0.05 surcharge on every sack of deer
corn fed in Texas, we could probably
retire the national debt!

Does feeding deer work? Does it
pay? As I visit with deer managers, I’m
amazed that so much money is spent in
pursuit of a practice that they have little,
if any, idea as to whether the practice is
effective. When I ask a manager if his
feeding program is working, his response

Texas biologists often cite a
maxim referred to in jest as Wilson’s
Law: “if I hadn’t believed it, I never
would’ve seen it with my own two eyes.”
In my opinion, most feeding operations

are evaluated within the constraints of
biases imposed by Wilson’s Law. Is
there  a  bet ter  way to  determine
objectively if a feeding program is (a)
biologically effective and (b) cost-
effective? In this paper, I offer some
tools that will help shed some light on
these questions, and also discuss the
confounding factors that make their
interpretations tenuous.

SOME PRECAUTIONS ABOUT
DATA INTERPRETATION

“There are three kinds of lies: lies,
damned lies and statistics.” -- B .
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Disraeli

Before getting too deep into a
discussion about whether supplemental
f eed ing  i s effect ive,  a basic
understanding of statistics, their uses and
perhaps more importantly their misuse is
warranted. Researchers use various
statistics (e.g., averages, standard
deviations, correlation coefficients) to
help them evaluate the response of some
variable (e.g., antler size) in response to
some treatment that is imposed (e.g.,
supplemental feeding). The goal is to be
able to look objectively at two treatments
and say conclusively (i.e., at least 95
percent of the time) whether the
treatment response was attributable to the
treatment or merely to chance.

Let me illustrate with a simple
question, one that you could argue
deserves a simple answer. Within the
audience at today’s symposium, who is
the best shot with a .22 rifle? You
might lobby that you are, or your
neighbor is, but I might argue that I am.
How would you design an experiment to
objectively (i.e., without bias) determine
who’s the best shot? So, you suggest we
each take a shot at a target 50 feet away,
and the closest to the bull’s_eye  wins?
How comfortable would you feel with a
sample size of one shot? Okay, you say
we’ll each shoot 10 shots and see who
hits the most bull’s_eyes  on a target.
Will that do it? What if I give you an
old single shot .22 with iron sights and a
terrible trigger pull, while I help myself
to an Anschutz target rifle with front and
rear peep sights ? Oh, and then I tell you
that you have to shoot standing, but I’ll
shoot from a bench rest. And did I
forget to tell you that you’d be shooting

at 3 p.m. when the winds blowing 25
mph, but I’ll shoot at 8 a.m. with light
winds? Hopefully this illustrates how
our seemingly simple question can
become a nightmare to decipher. Further
it illustrates the need for sound
experimental procedures and design.

Researches try to minimize the
effects of “extraneous” variables, i.e.,
those they are not interested in, by
setting up controlled experiments. In
classical animal science research, one
might use a set number of steers (e.g., 30
head) of similar breeding to test the
effects of protein supplementation on
average daily gains. An experimental
design might place five steers in six
separate pens, three pens (i.e.,
“replicates”) of which would receive the
“treatment” while the others would serve
as “controls.” Experimental diets would
be similar except that one group might
receive a 12 percent crude protein ration
while the other received an 8 percent
crude protein ration. To the degree
possible, all other variables would be
“standardized” ( i.e., held constant across
all treatments). At the conclusion of
this trial, any differences observed in
average daily gains should be attributable
to the treatment.

But let’s get back to feeding deer
under free-ranging conditions (which is
a far cry from steers in a feedlot).
Would you expect the results obtained
from feeding Brand X deer pellets to
vary from one ranch that had been
chronically overgrazed from a ranch that
was in excellent range condition? Who
knows? Point is, you want to
standardize as many potentially
influencing variables as possible, leaving
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only the variable in question (presence of
supplemental feed) to be evaluated.

Confounding. When several variables are
intertwined to such a degree that the
scientist cannot separate the effects of
variable A from those attributable to
variable Z, they refer to the results as
“confounded.” Most deer feeding
operations are terribly confounded, thus
making interpretations cloudy at best.
Consider the following common
situation.

Bubba Deernut  has hunted on the
same ranch in Kerr County for 10 years.
Finally, he hits the lotto  and decides to
buy the place. He immediately erects a
high fence and plans to “go whole hog”
with his deer management, including a
supplemental feeding operation. He says
his goal is to raise more and bigger
bucks. He removes all the sheep and
goats and only leaves a few head of
ca t t le  to maintain his “Ag.-use
exemption.” Upon the advice of his
biologist, he is to shoot only does and
spikes for three years to let the buck
herd build up. He purchases 10
supplemental feeders and keeps them
filled year-round with Brand X high
protein feed and establishes 10 mineral
licks with Magic Mineral. He also plants
five food plots with “buck” peas and
various small grains. In year 3 he begins
a prescribed burning operation to control
cedar regrowth. Finally, it’s the 4th year
of management and voila’. His bucks’
antlers really are noticeably larger. His
average B&C score is 20 points higher
than prior to initiating the feeding
program. So, his ranch offers
unequivocal testimony that supplemental
feeding works, right? Hmmmmm . . . .

A skeptic might correctly argue
that some other factor(s) were involved
in the antler size increases observed.
Allowing the buck cohort to age three
years had a major impact, as did
decreasing livestock stocking rates, food
plots and prescribed burning. What
about weather conditions during the 3-
year period? Maybe the last two years
were unseasonably wet. Fact is, a
combination of factors allowed (resulted)
in the increased antler size, but asserting
that any one factor acted independently
is foolish.

Moral of the story: be wary of
confounding factors. They’re
everywhere.

Correlation vs. Cause/Effect. One of the
most common traps that we step into is
the inability to separate relationships
among variables that are “causal” (i.e., a
“cause and effect” relationship exists)
from those that are simply “correlated.”
As an example, the following figure
represents actual data on bobwhite trends
in the southeastern U.S. over a 1 O-year
period (Fig. 1).

Study the graph, then answer the
following questions.

(I) Does an increase in “Factor A” cause
the bobwhite population to decline?

(2) Would you recommend controlling
“Factor A” if your goal is to increase
bobwhite numbers? What if such control
would be politically unpopular?

(3) What do you think “Factor A” really
represents?
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Critical Thinking
Correlation vs. Cause-Effect

81 82 83 84 85 86 87 88 89 90 91

Year

_ Quail Index - b Factor “A”

(a) raccoon numbers
(b) fire ant numbers
(c) hunting license sales
(d) Quail Unlimited membership

The correct answer is (d) Quail
Unlimited membership! This illustrates
that two factors may be highly
correlated (either posi t ively  or
negatively), yet have no biological
significance.

For example, I can show that the
number of churches and the murder rate
in a city are highly correlated, so do I
deduce that building more churches will
cause the murder rate to increase? Of
course not. Population size is the
independent variable that is driving both
the number of churches and the murder
rate.

GOALS FOR FEEDING
OPERATIONS

“lf you don’t know where you ‘r-e
going, then any road will get you there.”

-- Anonymous

Do you have a set of well thought
out, written goals for your deer
management operation? If not, I
encourage you to take enough time to
develop them,
suggestions. Goals
S.M.A.R.T. criteria,
be:

following these
should ascribe to

that is they should

Specific,
Measurable,
Attainable,
Related,
Trackable.

Specific means just
well defined within
period? Measurable
that can be assessed
B&C scores, dressed weights).
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Attainability encourages you to set goals
within the constraint of reality. Are the
deer management goals related to other
ranch goals, or contradictory? Finally,
make sure that progress toward the goal
is trackable (e.g., B&C scores over a 5-
year period).

Bubba Deernut’s goals were to
grow “more and bigger bucks.” Do his
goals satisfy SMART criteria? Hardly.
The following goals might come nearer
to being SMART goals.

(a) Increase percent bucks in herd
to 40 percent while keeping deer
densities at 1 deer per 15 acres by Year
2000;

(b) increase (and maintain)
average B&C score of mature bucks (4.5
years or older) to 140 by Year 2003;

cc> increase average dressed
weights of mature bucks to 140 pounds
and of adult lactating does to 80 pounds
by Year 2003;

(d) maintain or improve range
conditions and browse diversity;

(e) increase net profits from deer
hunting enterprise by 200 percent by
Year 2005.

Once these strategic goals are
defined, tactical goals can be established
that should be used to drive your daily
management decisions. Goals should be
re-evaluated annually (right after deer
season is a good time) to see what
progress is being made.

HARVEST RECORDS

“He uses statistics like a drunk uses a
lamp post, more for support than
illumination. ‘I

-- Anonymous

Many deer managers have kept
harvest records for the last 10 years.
There’s a shoebox  tilled with bloody,
sometimes illegible cards that collectively
represent many hours of effort. But are
the records used to direct management?
Every deer harvested should have the
following minimum statistics measured:
age, dressed weight, physical condition
(poor to excellent), antler data (B&C
score, beam length, points,
circumference) and lactation status for
does. Every buck (not just the big
ones!) should have a snapshot taken of it
in a more or less standardized pose for
inclusion into the ranch’s annual harvest
record book.

The above parameters assume
some prerequisites on your part, namely
the ability to (a) age deer by examining
their molars, (b) measure gross B&C
scores and 0 operate a “point and shoot”
camera. None of these requires a Ph.D.
Some useful references are “Determining
the Age of a Deer” and “Interpreting
Deer Harvest Records” which are
available at your local county Extension
office.

A computer spreadsheet is handy
for assembling, sorting and evaluating
harvest record information. Use the
spreadsheet to compute the average
statistics (e.g., B&C score) for each buck
cohort (age class). One measure of a
feeding program’s effectiveness might be
when 3.5 year old bucks are scoring
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higher than 5.5 year old bucks were
before feeding was initiated. Your best
statistic will be the average B&C score
over a period of years for a specific buck
cohort, i.e., how do B&C scores of
mature bucks in 1997 compare to those
from 1991, 1993, and 1995. Is progress
being made towards your strategic goals?

One tangible benefit of protein or
mineral supplementation might be
stronger antlers, i.e., fewer broken tines.
There seem to be some years in some
areas where broken antlers (tines and
main beams) are excessive. However
beware of confounding with this
characteristic. Most supplementally fed
deer herds are managed at a more
balanced buck to doe ratio, which tends
to result in more fighting among bucks.
Likewise, the heavier body weights
involved may also increase antler
damage.

FACTORS AFFECTING
EFFECTIVENESS OF FEEDING
PROGRAMS

Armed now with some
appreciation of statistics and critical
thinking, what factors determine whether
a feeding program is likely to be
effective, either biologically or
economically speaking? Some to
consider include the buck:doe ratio,
current harvest strategies, feed ration
relative to seasonal nutritional needs,
feed intake (seasonally and among
various inidividuals/cohorts), feed loss to
nontarget species. Most of these will be
covered elsewhere during this
symposium. I want to focus on how to
monitor feed loss to nontarget species.

Deer feeders are a hub of animal
activity, both for deer as well as a host
of uninvited (i.e., nontarget) guests.
While watching the exploits of a covey
of quail under a sling feeder or
interactions between javelina  and deer at
twilight may comprise part of your
recreational experience, one must ask
how much of the feed targeted towards
deer actually makes it into a deer? And
the best shows undoubtedly occur under
the veil of darkness.

Over the last five years, my
colleagues and I have been using motion-
sensing cameras (TrailMasterTM  Model
1500) to monitor species visitation at
free-choice deer feeders at several sites
across west Texas. These systems use an
invisible infrared beam that acts as an
“electric eye” between a transmitter and
receiver. When the beam is “broken”, an
event is registered and a photograph is
taken. The results have been
“illuminating.” Depending on the ranch,
season of year and type of feeder
involved, deer visitations have ranged
from 10 to 100 percent of the visitations.
Other animals photographed feeding
include raccoons, porcupines, opossums,
ringtails, javelina, squirrels, rabbits,
livestock, wild turkeys, quail, and several
species of songbirds.

It is important to note that the
TrailMaster camera systems monitor
feeder visitation by various species, not
feed consumption by various species per
se. Just because raccoons comprise 30
percent of the visitations doesn’t mean
raccoons necessarily eat 30 percent of the
feed consumed. Intake rates by deer and
various nontarget species has not been
quantified under field conditions.
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Nonetheless, the TrailMaster  system is an
invaluable index to determine “who’s
coming for dinner.”

Nontarget visitations pose two
problems for those trying to feed deer
most cost-effectively. First, they no
doubt consume a fair proportion of the
feed. Second, they may interfere with
deer attempting to feed (i.e., aggression).
We have photographed several instances
where aggressive raccoons appear to
have their bluff in on deer and
successfully discourage them from
feeding (at least while the racoon is
present).

As someone interested in feeding
deer, the raccoon is your number one
nontarget concern. I’d venture to say
that any free-choice deer feeder has from
three to 13 raccoons visiting it nightly.
Our record is 12 raccoons in a single
photograph! Using box traps baited with
canned cat food, sardines or eggs offers
a good way to pare the raccoon
population down from a particular area.
Be prepared however, as it may seem
that you’re “digging a hole in the ocean.”
Cooperators I have worked with have
removed over 70 raccoons from their
feeders in less than three months! I am
curious as to whether an electric fencing
system could be designed to decrease
nontarget use without interfering with
deer use. I believe it could without
unduly affecting deer use of the feeder.

Aside from using motion-sensing
cameras, there are some indirect
measures of feeder use by nontarget
species. Tracks and scats often indicate
the presence of hogs, javelina, raccoons
or porcupines. One way to estimate

indirectly the amount of feed being lost
to nontarget animals is to fill the deer
feeder, then fence the deer out of it so
that raccoons can get in but not deer. In
this way, one could calculate a daily feed
loss to nontarget species.

CONCLUSIONS

Deer are ruminants, and as such,
we know they should benefit
(biologically speaking) from
supplemental protein if (when) their diets
are lacking in protein. However,
quantifying that response in the wild is
open to speculation, largely because of
the confounding factors involved.
Detailed records may provide insight as
to the effectiveness of one’s feeding
operation over a period of years.
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Table 2. A posteriori 2-stage least squares regression results for land owner package
and season lease offer prices.

Variable (Apriori sign)

Intercept (+ or -)
Score (+)
R-Square

Package Lease Estimates, $/hunt Season Lease Estimates, $/seaon
Coefficient Value (t-ratio) Coefficient Value (t-ratio)

-11008.00 (-4.200) -12.740 (-2.402)
109.03 (5.208) 0.1363 (3.274)
24.23 32.760

Table note: absolute t-values ~2.00  (package) and ~2.10  (season) are insignificant at
98.5 percent level.

signs on the estimated coefficients are
consistent with prior expectations.

Additional analysis of the data
using the individual equations and
ordinary least squares indicated that all
the regional variables were significant at
the 99 percent level. The size of the
lease, however, was only weakly
significant with the coefficient signs
positive. Moreover, Lease Size had a
very small (~0.05)  coefficient in both
cases, which practically speaking makes
the size of the lease unimportant when
predicting deer quality of lease prices.
The availability of meals as a lease
service was likewise not a robust
predictor of lease prices. Cabin was
weakly significant on package leases and
less significant on season leases. Several
nonlinear functional forms were
estimated, but a simple linear relation is
best supported by the data. Based on the
analysis an a posteriori model was
selected for predictive purposes which
included the original a priori Score
quation and only Scores as an
independent variable in the second stage
equation for Lease Price (Table 2).

Both these equations are graphed
(Figures 1 and 2). Examining what this
means in terms of financial feasibility of
supplemental feeding, consider 2 cases
under package leases and 3 cases under
season leases. In all cases use the $1.324
price per acre estimated for supplemental
feeding (McBryde 1995). First, consider
the increased score required to cover the
added cost on a hunting lease when feed
affects only score. Assuming an expected
score before feeding of 130 per 1,000
acres the owner grossed $3,166. The
manager, to be as well off after feeding
as before, would need the score to rise
from 130 to 142.

Now consider what would happen
if feeding increased density and score on
a hunting lease. Let the deer be of
expected score 130 per 1,000 acres as
before, and also let the deer that is added
from the increased density remain at 130
after feeding. If the density increases to
an expected trophy buck per 800 acres,
then the 200 acre residual could be
leased at the original score for $632.
Understand, in order to earn these
benefits, the lease size has to be
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Figure 1. A posteriori model relation between package lease
price ($/Hunt) and expected gross Boone & Crockett score.
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Figure 2. A posteriori model relation between season lease price
($/ac) and expected gross Boone & Crockett score.

sufficiently large to allow an actual landowners creating deer management
increase in total mature bucks, clearly associations. For example, in this case to
this would be larger than the example. effectively capture the possible increased
Our example also suggests an underlying value it would take 4 separate 1,000 acre
economic cause for the interest in units managed together. Also, the
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Usage of the lablab  was
confirmed by fecal samples that we took
near the plots. The fecal analysis
indicated that lablab  usage began in
April and grew steadily through August.
We also took fecal samples in our Yana
Pasture, which did not have any food
plots, to make sure that the deer in that
pasture did not have lablab  in their diet.
The fecal analysis confirmed that Lab
Lab usage by the deer in Yana Pasture
was negligible.

Having just spent a small fortune
in root plowing the plots, purchasing
farming equipment, and fencing the
plots, I wanted to see whether the food
plots had the same impact on antlers that
Mother Nature did when she gave us
early spring rains.

EXPERIMENT

Our random capture of bucks
each year provided the perfect vehicle to
answer the question of the impact of
food plots on antler size. We therefore
decided (1) to capture at random 40
bucks within a mile radius from the food
plots and (2) to capture at random 40
bucks in our Yana Pasture located
several miles away from any food plots.

We could then compare the results.

RESULTS

The following table summarizes
the results of our brief one year study.
As the table indicates, the food plots
did indeed have an impact on antler size.
Bucks 5 ‘/2 years and older that were
captured near the lablab  food plots had
average scores that were 5.14% higher
than the bucks in the non food-plot area.
The food-plot bucks 4 ‘/2 years-old and
above sported antlers that were an
incredible 11.96% larger than the non
food-plot bucks.

DISCUSSION

With respect to the 5 ‘/2 year and
older bucks, the 5.14% increase in
average antler size, while significant (a
160 becomes a 168 and a 170 becomes a
179.),  was less than I would expect for
the investment. Yet you must understand
that (1) this was our first year of food
plots, 2) our lablab  crop was poor
compared to what it will be in the future;
(3) our plots were not as big as they are
now so the deer were able to overwhelm
the plants before they could grow large
enough to withstand browsing pressure;

5 ‘/2 Years Old and Above 4 ‘/2 Years Old

# Bucks Avg. B&C Score # Bucks Avg. B&C Score

Food Plot Area 17 136.75 27 136.791

Non Food Plot 10 130.056 18 122.177
Area

% Difference in 5.14% 11.96%
Score
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Table 1. Pelleted feed consumption (pounds) observed at Encino Ranch, Tom Green
County, TX, 1992-July  1996.

1992 1993

Jan. 15000 21200

Feb. 11000 22000

Mar. 6000 19500

Apr. 9000 23750

May I 14000 I 16600 26000* I 20000

June I 9000 I 23426 26000 1 27000 26900 I

July I 18600 I 16150 28500 I 25000 33000 1

Aug. 13000 16925

Sept. 17000 21500

Oct. 16000 20650

Nov. 20000 20750

Dec. 19550 14650

TOTAL 168,150 237,101
LBS.

1994 1995

18550 28250

23850 14500

17250 29000

17500 I 18250

27000 I 26000 ___ I
22000 19000

24000 38000

23000 36000

28650 32000

282,300 313,000

1996 1

Six Month
TOTALS

(W

64,000 126,476 129,150 137,000 206,700

TOTAL 495 399 411 396 340 EST.
DEER
(Bucks, Does, and Fawns)

AVG/HD/ .93 Ibs 1.63 lbs. 1.88 lbs. 2.17 lbs. 3.32 lbs.
DAY

*Added 10 more feeders * *Started l/2” pellet
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Table 2. Total deer counts as estimated from fall helicopter surveys, Encino Ranch, Tom
Green County, TX, 1990- 1995.

TOTAL 1 782 1 796 1 495 1 399 I 411 I 397

*started hunting

Fig. 1. Deer population trends, herd composition and Quality Buck Index (number of
bucks with 8 points or more) observed from helicopter surveys, Encino Ranch, Tom
Green County, TX, 1990-95.

Deer Counts
Encino Ranch 1990-95

,100

600 6 0

600 60

400 40

200 20

0 0
,990 199, ,992 1993 1994 ,995
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Table 3. Rainfall (inches) measured at Encino Ranch, Tom Green County, TX, 1990-July
1996.

1991 1 1992 1 1993 ~ 1995 1 1996

2.6 1 1.8 1 1.1 0 0

2.2 0

%

.9 0

3.4 3.9Apr. 4.4 .4 1 2.7 1 1.2 1.5

May 2.7 1.1 1 2.3 1 2.0 5.0 2.3 1 2.1

June I 0 4.7 1 4 1 2.5 0 3.8 1 1.6

July I 6.1 2.8 I 4.3 I .4 0 3.9 I 1

Aug. I 3.1 3.3 1 1.5 1 1.6 .8 0 1 ---
3.1 1 ---7.8 0 1.8 3.4

1.7 .4 .6 1.0

0 .7 0 1.2

4.3 1 .5 1 .6 .5

29.5 1 23.3 1 13.1 14.6

maturing, then feed consumption
increases until we get another good rain.

Annual feed consumption rates
have increased every year, even with the
numbers of deer decreasing. This is due
in part to increased number of feeders,
lack of rainfall, larger bodied deer
needing more feed, more deer coming to
feed and higher consumption while at the
feeder.

The third thing I did to try and
provide quality nutrition year round was
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plant food plots. I think that food plots
are also necessary because feed pellets
cannot provide all that natural vegetation
can and deer would rather forage than
eat out of a feeder. With a food plot, it
is more like an all-you-can-eat buffet
where the deer can gorge themselves in
a more natural environment with lots of
space between them and the more
dominant deer. Plus the feed is fresher
and more suitable to them. Also the
cost per pound of feed is less if you get
ample rainfall and there is little waste to
non-target species.



































book entitled Farm Management b y
Michael D. Boehlje and Vernon R.
Eidman for more information about
deve lop ing  and  us ing  en te rp r i se  and

partial budgets in management situations.
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Table 1. Summary of harvest data collected for a theoretical deer herd before (1985) and
after (1986) supplemental feeding was implemented on a 11,4  15 ac ranch in south Texas.

Average Most
Boone Frequent

and Average Body
Number Average Crockett Dressed Condition
of Deer Item Age Score Weight Class

Before Supplemental Feeding

5 Trophy bucks 5.25 156 146 Fair

10 Quality bucks 4.75 129 143 Fair

21 Small bucks 4.50 113 135 Fair

76 Does 4.25 109 Fair

After Supplemental Feeding

9 Trophy bucks 5.50 157 149 Good

14 Quality bucks 5.00 131 147 Good

13 Small bucks 4.50 117 139 Good
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Table 2. Financial data collected and calculated for a theoretical deer herd before (1985)
and after (1986) supplemental feeding was implemented on a 11,4 15 ac ranch in south

Item Value

Before Supplemental Feeding
Receipts

Year Round Lease

Operating Costs

Fertilizer and Lime

Feed Purchased

Gasoline, Fuel and Oil

Labor

Machme  Hire

Repairs& Mamtenance

Seeds Purchased

Supplies Purchased

Utilities

Rental of Land

Miscellaneous

Oper. Capital Interest

Ownership Costs

Insurance

Machinery Depreciation

Improvement Depreciation

Interest on Land Investment

Taxes

After Supplemental Feeding
Receipts

Year Round Lease

Operating Costs

Fertilizer and Lime

Feed Purchased

Gasoline, Fuel and Oil

Labor

Machine Hire

Repairs& Mamtenance

Seeds Purchased

Supplies Purchased

Utilities

Rental of Land

Miscellaneous

Oper Capital Interest

Ownership Costs

Insurance

Machmery  Depreciation

Improvement Depreciation

Interest on Land Investment

$36,756

$12

$20

$296

$1,161

$224

$19

$181

$0

$242

$2,049

$61

$179

$274

$1,354

$4,523

$37,132

$248

$51,253

$12

$32,000

$2,000

$5,500

$224

$525

$181

$346

$242

$2,049

$61

$1,812

$274

$2,22  1

$6,23  I

$37,132

Taxes $248
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Table 3. Enterprise budget for a theoretical year-long deer lease in the South Texas
Plains during 1985 before starting supplemental feeding program.’

Item ac
Price/

acre Value
Average

Value/Buck

1. Receipts
Year Round Lease

5 Trophy Bucks, 10 Quality Bucks, 21 small
bucks and 76 does were harvested.

2.

3.

4.

Total Receipts

Operating Costs
Fertilizer and Lime

Feed Purchased

Gasoline, Fuel and Oil

Labor

Machine Hire

Repairs& Maintenance

Seeds Purchased

Supplies Purchased

Utilities

Rental of Land

Miscellaneous

Oper. Capital Interest (l/2 of total x 8.4%)

Total Operating Costs

Returns Above Operating Costs

Ownership Costs
Insurance

Machinery Depreciation

Improvement Depreciation

Interest on Land Investment

Taxes

Total Ownership Costs

5. Total All Costs

6. Net Return Above All Costs

11,415 $3.22 $36,756

$4,265 8.4%

$36,756

$12

$20

$296

$1,161

$224

$19

$181

$0

$242

$2,049

$61

$179

$4,444

$32,3  12

$274

$1,354

$4,523

$37,132

$248

$43,53  1

$47,975

($11,219)

$1,021

$123

$898

1
The budget assumes the following: 36 bucks, 76 does, and 0 fawns were harvested; a deer density of 16.3 at/deer, a fawning rate of

54%; and a buck:doe ratio of 1:4.2,  fawning occurs in May, harvest in December; ranch size 11,415 ac; deer foraged on rangeland and
oat pasture; hunters purchased hunting leases primarily for deer hunting, one cabin was available to hunters; a real interest rate of
8.4% for calculating interest on operating capital, land investment, and machinery and improvement depreciation.
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Table 4. Enterprise budget for a theoretical year-long deer lease in the South Texas
Plains during 1986 after supplemental feeding with 16% protein deer pellets year-round.’

Item ac
Price/
acre Value

Average
Value/Buck

1. Receipts
Year Round Lease

9 Trophy Bucks, 14 Quality Bucks, 13 small
bucks and 76 does were harvested

2.

3.

4.

Total Receipts

Operating Costs
Fertilizer and Lime

Feed Purchased

Gasoline, Fuel and Oil

Labor

Machine Hire

Repairs& Maintenance

Seeds Purchased

Supplies Purchased

Utilities

Rental of Land

Miscellaneous

Oper. Capital Interest (l/2 of total x 8.4%)

Total Operating Costs

Returns Above Operating Costs

Ownership Costs

5.

6.

Insurance $274

Machinery Depreciation $2,221

Improvement Depreciation S6,23 1

Interest on Land Investment $37,132

Taxes $248

Total Ownership Costs $46,106

Total All Costs $91,058

Net Return Above All Costs ($39,805)

11,415 $4 49 $51,253

$5 1,253 $1,424

$12

$32,000

$2,000

$5,500

$224

$525

$181

$346

$242

$2,049

$61

$43,140 8.4% $1,812

$44,952

$6,301

$1,249

$175

1 The budget assumes the following: 36 bucks, 76 does, and 0 fawns were harvested; a deer density of 16.3 at/deer, a fawning rate of
54%; and a buck:doe ratio of 1:4.2;  fawning occurs in May, harvest in December; ranch size 11,415 ac; deer foraged on rangeland and
oat pasture; hunters purchased hunting leases primarily for deer hunting; one cabin was available to hunters; a real interest rate of
8.4% for calculating interest on operating capital, land investment, and machinery and improvement depreciation.

118



Table 4. Enterprise budget for a theoretical year-long deer lease in the South Texas
Plains

Price/ Average
Item ac acre Value Value/Buck

1. Receipts
Year Round Lease

9 Trophy Bucks, 14 Quality Bucks, 13 small
bucks and 76 does were harvested.

2.

3.

4.

Total Receipts

Operating Costs
Fertthzer  and Lame

Feed Purchased

Gasohne,  Fuel and Oil

Labor

Machine Hire

Repairs& Maintenance

Seeds Purchased

Supphes  Purchased

Utthttes

Rental of Land

Miscellaneous

Oper. Capttal  Interest (l/2 of total x 8 4%)

Total Operating Costs

Returns Above Operating Costs

Ownership Costs

5.

6.

Insurance $274

Machinery Depreciation $2,221

Improvement Depreciation $6,23  1

Interest on Land Investment $37,132

Taxes $248

Total Ownership Costs $46,106

Total All Costs $91,058

Net Return Above All Costs ($39,805)

11,415 $4.49 $51,253

$5 1,253 $1,424

$12

$32,000

$2,000

$5,500

$224

$525

$181

$346

$242

$2,049

$61

$43,140 8.4% $1,812

$44,952

$6,301

$1,249

$175

I
The budget assumes the following: 36 bucks, 76 does, and 0 fawns were harvested; a deer density of 16.3 at/deer, a fawmng  rate of

54%; and a buck:doe ratio of 1:4.2;  fawning occurs in May, harvest in December; ranch size 11,415 ac; deer foraged on rangeland and
oat pasture; hunters purchased huntmg  leases primarily for deer hunting; one cabin was avatlable  to hunters; a real interest rate of
8.4% for calculating interest on operating capital, land investment, and machinery and improvement depreciation.
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Table 5. Partial budget showing the change in net enterprise income for a theoretical
year-long deer lease in the South Texas Plains during 1985 that has implemented a
supplemental feeding program with 16% protein deer pellets fed year-round.

1. Additional Receipts

Increase in deer lease from $3.22/ac  to $4.49/ac  with an increase in
number of trophy (+4) and quality bucks (+4) harvested and decrease
in small bucks (-8) harvested.

$14,497

2. Reduced Costs

3. Subtotal (1 + 2)

4. Reduced Receipts

$0

$14,497

$0

5. Additional Costs

Purchase of 16% Protein Feed $3 1,980

Additional gasoline, fuel and oil needed to service feeders $1,704

Additional labor needed to service feed troughs $4,339

Repairs and maintenance need to maintain feed troughs $506

Additional supplies purchased $346

Interest on operating capital needed to purchase feed. $1,633

Depreciation on new feeders and equipment $2,575

6. Subtotal (4 +5) $43,083
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FORAGE USE BY WHITE-TAILED DEER: INFLUENCE OF
SUPPLEMENTAL FEEDING

STEVEN B. MURDEN, Department of Wildlife and Fisheries Sciences, Texas A&M University,
College Station, TX 77843

KEN L. RISENHOOVER, Department of Wildlife and Fisheries Sciences, Texas A&M University,
College Station, TX 77843

Abstract: During periods of nutritional stress, landowners and sportsmen often offer supplemental feed to
white-tailed deer (Odocoileus virginianus)  with the goal of helping animals to maintain adequate nutrition.
More recently, the goals of supplemental feeding deer have shifted to maintaining higher densities, increasing
herd productivity, and/or increasing the number of large-bodied animals with trophy-class antlers. However,
supplementation also may destabilize the relationship between deer populations and their food supply. We
report results from a study examining the effects of supplementation on diet selection patterns and review
ecological mechanisms affecting animal foraging responses to food supply. When a high-quality supplement
was provided ad libitum, deer responded by moving more while foraging and by feeding more selectively on
native forages. Supplemented deer consumed a greater proportion of plants containing high concentrations of
crude protein (CP) and digestible energy (DE). Our results suggest that supplementation may be disruptive to
normal behavioral processes affecting the distribution of free-ranging deer on the landscape. These processes
may be important in reducing the probability of deer over-utilizing the more palatable, rare forage species.

In temperate environments,
periods of nutritional stress for white-
tailed deer occur during severe winters or
during drought conditions when forage
resources are poor in quality or in short
supply. During these times, landowners
and sportsmen often offer supplemental
feed to deer with the goal of helping
animals to maintain adequate nutrition
(Baker and Hobbs 1985, Holechek et al.
1989). Although expensive, landowners
that supplementally feed desire to
maintain relatively high deer densities,
increase herd productivity (i.e., better
fawn crop), and/or to increase the number
of “quality (i.e., large-bodied animals
with trophy-class antlers) deer”. Most
landowners recognize that achieving this
goal may require a more intensive
approach to vegetation management to
insure the best possible habitat conditions

for deer.

A potential hazard of
supplementation is that it may cause a
destabilization in the feedback mechanism
regulating a deer population and its food
supply. In many areas food supply is the
habitat factor that ultimately limits deer
herd productivity and rate of increase.
However, the supplementation of natural
forages can strongly influence seasonal
distribution patterns and alter animal
behavior from what would be expected if
deer were dependent only on native
forages (Baker and Hobbs 1985). Such
alterations can cause other impacts that
can have long-lasting negative effects on
range vegetation and deer herd
productivity. Supplemental feeding may
cause animals to concentrate around
feeding locations and result in localized
overuse of desirable forage species
(Murden 1993). Concentrating animals
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a1s.o increases the likelihood of disease
transmission (Cook 1984),  and increased
internal and external parasite loads
(Downing 1980, Matschke et al. 1984). In
the absence of supplementation, animals
would be less likely to concentrate their
foraging activities and would be more
prone to move to other areas as forage
resources were depleted. Thus,
understanding mechanisms regulating
deer dispersion and productivity is the key
to understanding the long-term impacts to
deer populations and to forage resources.

In this paper we review ecological
mechanisms affecting animal foraging
responses to food supply and describe
results from a study examining the effects
of supplementation on diet selection
patterns by white-tailed deer. Our
primary objective in this study was to
determine if supplementation with a high-
quality ration would result in changes to
the pattern of use of important forage
species.

METHODS

This study was conducted at the
Texas Agricultural Experiment Station 45
km southeast of Sonora, Texas (3O”N,
1 OO’W) during the fall of 1990.
Vegetation in this area, a semi-arid oak
woodland savanna, is typical of the
Edwards Plateau Ecological Region
(Hatch et al. 1990). Plant species
occurring on the study area have been
described by Huston et al. (1981).
Rainfall at the station averages 580 mm
annually with peaks in May and
September.

In our experiments, we randomly
assigned 4 hand-reared white-tailed deer

to 4 temporary 1 44-m2 enclosures
constructed of 2. lm-high nylon fencing
(Tensar “Polygrid RF”, Tensar Corp.,
Morrow, GA). Enclosures provided
control of study conditions and facilitated
observation of animal feeding. Hand-
reared animals were used to minimize
potential biases created by enclosures and
human observers. To insure deer were
experienced with native forage species,
they were raised on-site and had
considerable experience with native
forages. Prior to trials, deer were housed
in separate 0.4 ha enclosures where they
were maintained on native vegetation, a
pelleted ration, and alfalfa hay.

During phase one of the feeding
trial (days 1 - 7), deer were allowed to
forage on native vegetation (i.e., no
supplemental feeds were provided) while
patterns of diet selection and feeding
behavior were observed. On day 8, all
individuals were moved to 4 adjacent 144-
m* enclosures and provided ad libitum
access to a high-quality pelleted ration
(16% CP and 3.82 kcal/g DE), and diet
selection patterns observed for an
additional 7 days.

Observations totaling 60 min of
continuous foraging activity were used to
determine feeding patterns and foraging
effort of each deer during each trial phase.
Diets selected (number of bites by
species) were recorded using a portable
cassette recorder. Bite sizes (g) were
estimated by hand-plucking forage
samples representing consumed plants and
plant parts (Baker and Hobbs 1982). Diet
richness was estimated as the number of
plant species in the diet. Movement rates
(m/min)  of foraging animals were
determined by counting steps during 5-
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min intervals and multiplying by an
average step length (m) determined
independently for each animal by
measuring the distance traversed during a
known number of steps.

Diet selectivity (%) was calculated
by measuring the proportion of rare plant
species in the diet as described by Hobbs
et al. (1983). However, to permit
detection of subtle changes in diet
selection, we defined rare species as those
forages contributing < 5% of the estimated
standing crop (kg/ha) in enclosures. For
individual deer, diet comparisons were
limited to plant species common to pairs
of enclosures in both trial phases. To
facilitate analysis of changes in use of
native vegetation in response to
supplementation, the portions of the diets
contributed by the pelleted ration were
omitted.

Prior to the feeding trials,
vegetation in each enclosure was sampled
by clipping 10 randomly distributed
0.0625-m2  plots to determine species
composition, relative availability (kg/m2),
and nutritive quality. Standing crop
(kg/m2)  was estimated on a species and
plant part basis and separated into live and
dead categories. Forage samples were
oven-dried at 50’ C for 48 h, weighed, and
ground through a Wiley mill with a l-mm
screen. Prior to chemical analysis,
samples were homogenized using a
Cyclotec 1093 mill (Tecator, Hoganas,
Sweden) with a l-mm screen to obtain a
uniform particle size. Concentrations of
CP (% nitrogen X 6.25) in forage samples
were determined using micro-Kjeldahl
techniques (Horwitz 1980). Gross energy
(GE, kcal/g)  in forages was determined by
bomb calorimetry. In vitro digestible

organic matter ( I V D O M ,  %) was
determined according to Goering and Van
Soest (1970) as modified by Huston et al.
(1981) using rumen inocula from a
fistulated steer fed alfalfa hay. An index
of forage DE content (kcal/g) was
calculated as the product of IVDOM and
GE.

Kolmogorov-Smirnov two-sample
tests (Sokal and Rohlf 198 1) were used to
test for homogeneity between distributions
of CP and DE concentrations contained in
native plants in the diets of supplemented
and non-supplemented deer. A two-factor
analysis of variance (ANOVA) with
repeated measures (Sokal and Rohlf 198 1)
was used to assess differences in foraging
effort and diet selectivity between
supplemented and non-supplemented deer.

REXJLTS

During the supplementation phase
of the experiment, deer continued to
utilize native forages (30% of ingested dry
matter) despite having free access to the
high-quality pelleted ration. Total dry
matter intake (nat ive forages  +
supplement) during 60-min observation
periods increased 8%. The average
number of plant species in the diet (diet
richness) did not differ between
supplemented and non-supplemented trial
phases (Table 1). However, significant
changes occurred in the relative
composition of deer diets as a result of
supplementation (P < 0.001). When a
high quality supplement was provided,
deer increased their use of rare forages
(i.e., prickly ash, scullcap, copperleaf,
velvetleaf bundleflower, mat euphorbia,
spreading sida) and consumed
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proportionately less of species common in composition, and associated shifts in the
the environment (Fig. 1). Although nutritional characteristics of diet
average selectivity (i.e. use of rare components, average concentrations of CP
forages) increased 17% in response to and DE in the diet (native forages only)
supplementation (Table l), selectivity did did not change significantly as a result of
not differ significantly between trial supplementation (Table 2). However,
phases (P = 0.96). Average movement when the contributions of the pelleted
rates of foraging deer increased with ration are included with those of native
supplementation, but differences between forages, ave rage  CP and DE
trial phases were not significant (P = 0.5 1, concentrations in the diet increased
Table 1). significantly for deer (P < 0.05).

Table 1. Foraging behaviors of supplemented and non-supplemented (control) white-
tailed deer in response to a high-quality pelleted ration. (From Murden and Risenhoover
1993).

Control Supplemented

n x +lSE n x +lSE

Movement rates (mmin) 4 3.8 + 1.1 2 5.1 f. 1.8

Diet selectivity (%)” 4 75.0 + 17.0 2 92.0 + 6.0

Diet richnessb 4 12.0 + 2.7 2 11.520.5

a The proportion of rare plants (~5% of the standing crop) in the diet.
b Diet richness is defined as the number of plant species in the diet.

Changes in diet composition
during supplementation also produced
significant shifts (P < 0.005) in the
distributions of nutrients (from native
forages only) consumed by deer (Fig. 2,
3). Deer consumed greater amounts of
forages containing CP concentrations in
the 8-10 and 16-18% ranges, and DE in
the 1.5-l .7 and 2.5-3.0 kcal/g ranges (P <
0.005). Despite changes in diet
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DISCUSSION

When native forages were
supplemented with a high-quality pelleted
ration, deer responded by moving more
while foraging and by feeding more
selectively. Supplemented deer increased
their use of high-quality rare forages (i.e.,
prickly ash, scullcap, copperleaf,
velvetleaf bundleflower, mat euphorbia,
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spreading sida), and as a result, average
diet quality increased.

D e e r r e s p o n d e d to
supplementation by increasing their use of
rare, high quality forages. Although the
number of forage species in the diet
remained relatively unchanged, the overall
contributions of rare forages to deer diets
increased significantly following
supplementation (Fig. 1). Apparently, the
availability of the pelleted supplement
altered the “constraint assumptions”
affecting forage selection (Stephens and
Krebs 1986). By consuming pellets,
animals obtained a larger portion of their
nutritional needs in a shorter period due to
the high quality of the pelleted ration (DE
and CP) and reductions in the time
required for food-searching (the pelleted
ration was offered ad libitum at one
location in each enclosure). Thus,
consumption of the high-quality

pelleted ration may have reduced time
constraints and their influence on diet
selection, and allowed animals to invest
more time selecting each gram of forage
ingested. If time constraints on search
time resulted in animals including less
desirable food items in the diet, we
anticipated that the relaxation of this
constraint would permit animals to forage
more efficiently (i.e. increase nutrient
capture rates). Conversely, if diet
selection was not limited by search time
constraints, we predicted diet composition
would not be affected by the removal of
time constraints. The observed responses
of deer to supplementation (i.e. increased
mobility, increased selectivity, and dietary
shifts) support the hypothesis that time
constraints were affecting diet selection
and diet quality.

Given the high quality of the
pelleted ration, it remains unclear why

Table 2. Diet quality of supplemented and non-supplemented (control) white-tailed
deer. Values represent crude protein and digestible energy of natural forages only.

(From Murden and Risenhoover 1993).

Crude Protein (%) Digestible Energy (kcal/g)

Control Supplemented Control Supplemented

n x 21SE n ?? +lSE ?I x +lSE n % +lSE

Avai l ab le  4 7.9io.5  2 7.720.4  4 1.920.2  2 2.1 + 0.1

Consumed 4  10.620.8 2  14.9io.4 4 2.1 to.1 2 2.1 + 0.1

a Digestible energy was calculated as the product of in vitro digestible organic matter (%)
and gross energy (kcal).
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Fig. 3. Distributions of digestible energy (kcal/g)  concentrations in forages available and consumed by supplemented and
non-supplemented white-tailed deer. (From Murden and Risenhoover 1993).

Use (%) Use (%) Availability (kg/ha) x 1000

I



deer continued to utilize native forages.
The concentration of DE in the pelleted
ration (3.82 kcals/g)  far exceeded the
highest concentration found in native
forages (best species, 3.24 kcals/g).  One
possible explanation is that during the
time period of this study deer forage
selection was influenced more by the
concentration of CP in plants. If this
hypothesis is true, deer should have
consumed only native forages containing
CP concentrations > 16%. The
distributions of CP m native forages
consumed (Fig. 2) indicated that the diets
of deer contained forages with lower
concentrations of CP. It is possible that,
during the supplementation phase of the
experiment, deer use of native forages was
not related to forage quality due to the ad
libitum availability of the pelleted ration.
The nutritional qualities of this ration far
exceed those required by white-tailed deer
(Verme and Ullrey 1984). This apparent
paradox has been reported previously by
others examining the influence of
supplemental feeding on ungulate diet
selection (Verme and Ullrey 1984,
Schmitz  1990).

O u r results suggest
supplementation may be disruptive to
normal behavioral processes that reduce
overgrazing of rangeland resources by
wild and domestic herbivores. Under
free-ranging conditions, animals normally
disperse from habitats where forage
resources have become depleted (Arnold
and Dudzinski 1967). Supplementation
may disrupt this process by allowing
animals to continue to concentrate in areas
where resources have been heavily
utilized. When supplemented, animals
can avoid low-quality forages and
selectively consume remaining palatable

plant species. The longer the period of
supplementation, the greater the
likelihood of excessive utilization of
preferred plants. Extended grazing
pressure may lead to the loss of palatable
plant species and eventually to
simplification of vegetative communities
(Holechek et al. 1989, Briske and
Heitschmidt 199 1).

Short- and long-term responses of
animal populations to supplemental
feeding are largely unknown (Boutin
1990). The supplemental feeding of deer
may alter their patterns of dispersion on
the landscape and may lead to the
development of distinctly different plant
communities (reviewed by Crawley 1983).
These changes may affect the distribution
of other animal species on the landscape,
and eventually, impact ecosystem
processes such as energy flow and nutrient
cycling (Briske and Heitshmidt 1991).

Advocates, supporting the use of
supplements, argue that the availability of
a high-quality ration reduces animal
dependence on native forages during
times of nutritional stress (Vallentine
1990). Their basic premise is that animals
will prefer to consume the supplement,
thereby reducing grazing impacts on
native plants. In our study, deer continued
to utilize native forages (30% of ingested
dry matter) when provided ad libitum
access to a high-quality pelleted ration.
Thus, our results do not support this
hypothesis.

Changes in deer feeding behavior
due to supplementation were variable and
statistical significance was not detected
for all variables. Our inability to reject
null hypotheses (i.e. no significant change
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due to supplementation) was mostly a Bethesda, Md.

function of variation in individual
behavior. Additional studies using larger
sample sizes across a range of habitat
quality are needed to delineate animal
dietary responses to supplementation.
Likewise, more research is needed to
determine the effects of supplementation
on animal use of forages and dispersion,
and its effects on other wildlife species
and plant communities.
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Number of States (N=47)  that expressed support for supplemental feeding by groups.

Supplemental Feeding

Groups Number of States

Hunters 38

General (nonhunting) public 24

landowners 35

DNR Commission 16

No one 6

Number of States (N=47)  that expressed support for using supplemental feeding to attract
game for hunting by groups.

Groups

Supplemental Feeding to Hunters
Attract game for
hunting

General (nonhunting) public

landowners

DNR Commission

No one

Number of States

25

3

21

9

16

The percentage of States that have White-tailed deer (N=43),  Mule Deer (N=l7), or Elk
(N=19)  that (1) 11a ow feeding, (2) allow hunting over feed *(many exceptions to this law)
or (3) allow growing of food for these species.

White-tailed deer
(N=43)

Mule deer
(N-17)

Elk
(N=19)

Allow Feeding Allow Hunting Allow Growing

97.6 % 55.8 % 100%

82.3 % 64.7 % 100%

84.2 % 63.2 % 100%
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