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Extreme Regional Variation

It's no surprise to Mississippi deer hunters that
antler and body size differ among the state’s soil
regions. The Delta region tends to produce the
largest bucks, whereas hunters harvest the smallest
deer in the Lower Coastal Plain (LCP) region and
medium-sized deer in the Thin Loess region. What
is interesting is the extreme difference in body and
antler size between the Delta and LCP regions—har-
vested Delta bucks are 41 pounds heavier and 25
inches larger in Boone and Crockett score than LCP
bucks at 3 years of age (Figure 1). Fully understand-

populations find an excellent summer forage

supplement with soybeans, and wheat is often
available during fall and winter. In the LCP, the
most common land use is timber production be-

cause of the low-quality soil in that region. Timber
production can be a great source of revenue for
the landowner, but how the timber is managed

will have a pronounced effect on the amount of
deer forage produced. Maximizing timber rev-
enue will decrease the amount of deer forage
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Figure 1. Body weight and antler size of harvested bucks differ greatly by soil
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Figure 2. Soil fertility, as measured by amount of phosphorus, and deer
forage crude protein varied with the same regional pattern as buck



produced. When forest canopies are dense and do
not allow sunlight to hit the ground, deer forage will
disappear.

Although regional differences in body and antler
size of deer in Mississippi are related to soil quality
and land use, we could not ignore the concern that
smaller antler size in some regions was due to ge-
netic limitations in antler potential. These concerns
were supported by earlier research that differentiat-
ed two subspecies of white-tailed deer within Mis-
sissippi. Most of the state falls within the described
range of Odocoileus virginianus virginianus, the
Virginia white-tailed deer, but deer in the southern
portion of Mississippi are classified as Odocoileus
virginianus osceola because of their smaller size.

Adding to the potential confusion regarding varia-
tion in genetics was the successful deer restoration
effort by the MDWEFP. Prior to the 1940s, much of
the southeastern United States was devoid of deer,
so wildlife agencies spent decades stocking deer
throughout their respective states. The MDWFP
released more than 3,000 deer, with some coming
from as far away as Wisconsin and Mexico. The MSU
Deer Lab has confirmed that some differences in
the genetic “signatures” of current Mississippi deer
populations correspond to the restocking program,
but there is no evidence that Wisconsin deer ever
contributed to the current gene pool.

Genetic information within a deer’s DNA plays a
significant role in body and antler development. The
basic genetic model is that individuals inherit genes
from their parents (nature) that control their poten-
tial physical characteristics. And the environment
experienced during life (nurture) affects how those
genes are expressed. The combination of nature
and nurture dictates what an individual looks like.

Although the MSU Deer Lab has confirmed

differences in genetic “signatures,” these

differences are not necessarily related to the

differences in body and antler size.

For example, let's say a buck’s genes are coded to
potentially grow antlers with a 140-inch Boone and
Crockett score and a body weight of 190 pounds.
But, if the buck is born in an area with poor habitat
quality and he consumes inadequate nutrition his
entire life, he could be limited by his environment
and only grow 120-inch class antlers and weigh
only 150 pounds at maturity. This is a classic exam-
ple of the basic genetic model showing how the
environment influences the growth of an individ-
ual. If there were an actual genetic limit to body
and antler size, then improved nutrition would not
allow the osceola subspecies living in the LCP to
compensate and grow as large as Delta deer.
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Is It Genetics
(Nature) or Nutrition
(Nurture)?

We needed a controlled

scientific study to determine

if differences in body and

antler size across Mississippi

were caused by differences

in genetic potential or if they

were a result of other factors,

such as land use (i.e., deer

food production). These en-

vironmental sources of varia-

tion could be reduced to one

simple factor that we could
control-nutrition. We needed

to obtain samples of deer that represented
the genetic variation within each of the
three soil regions and raise offspring on an
optimum diet.

The concept sounded fairly simple, but
the application was an adventure! Over

a 2-year period, MDWFP biologists and
MSU Deer Lab graduate students captured
pregnant females from the Delta, Thin
Loess, and LCP soil regions of Mississippi
(Figure 3) and brought them back to the
MSU Deer Lab captive facility. Keeping
these wild deer in captivity allowed us to
control their diet. We hypothesized that if
we fed all of these deer a highly nutritious
diet but their body and antler size re-
mained different, then we could conclude
that regional variation is caused by genetic
limitations. However, if deer with genetic
backgrounds from regions with historically
smaller body and antler size compensated
and caught up to the bigger Delta deer
when fed the same high-quality diet, we
could conclude that nutrition is the ulti-

mate cause of regional variation.
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Figure 3. Capture locations of deer used in our study. Multiple locations within
each soil region ensured that we adequately sampled the full range of
genetic material present in each region’s deer population.




Wild-caught mothers gave birth to their fawns
at the MSU Deer Lab captive facility. After
fawns were weaned, the fawns all ate the same
high-quality diet, and their mothers were re-
moved from the study. So, unlike their mothers,
this first generation of captive-raised Delta,
Thin Loess, and LCP fawns all received the same
high-quality diet. Each fall, we measured body

weight and antler size for regional comparison.

We predicted our high-quality diet would allow
Thin Loess and LCP deer to compensate for the
lower-quality nutrition of their homelands and
grow larger. But would they grow as large as
Delta deer, our “gold standard” for body and
antler size in Mississippi?

First-Generation Results
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Figure 4. First-generation bucks with genetics representative of three soil
regions and raised on high-quality nutrition grew bodies and
antlers about 6 percent larger than bucks harvested from the wild.




Second-Generation Results

The second generation was composed of deer
born to mothers raised in our research pens on
the optimal, high-quality diet. That is, they are off-
spring of the first-generation deer (remember, the
first-generation deer were all raised on the same
high-quality diet, but their mothers were raised in
the wild).

We saw significant increases in the second gen-
eration! Results in Figure 5 show bucks from the
Delta, Thin Loess, and LCP regions increased 32,
21, and 36 pounds, respectively, compared to the
wild bucks from their respective regions—that's

a whopping 18 percent improvement! The sec-
ond-generation LCP bucks grew body weights
equivalent to wild bucks from the Delta region.
Antler size displayed the same trend. Bucks from
the Delta, Thin Loess, and LCP regions increased
5,11, and 28 inches, respectively, compared to
the wild bucks (Figure 5). The 28 inches for LCP
bucks was an amazing 32 percent improvement
compared to their wild predecessors.
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Figure 5. Two generations of nutrition allowed LCP and Thin Loess bucks
to grow just as big as wild-harvested Delta bucks.

For logistical reasons, we had to end the study
when bucks were 3 years old, but that's not the
end of the results. We are able to predict antler
size at maturity based on growth rates from our
other studies. The average antler size at 3 years of
age for a first-generation LCP buck was 95 inch-
es. Using this score as a basis for our prediction,
first-generation LCP bucks would score about 122
inches at 6 years of age. This means that, after one
generation of improved nutrition, LCP bucks are
almost reaching the minimum requirements to be
entered into the Pope and Young record books
(125-inch minimum). The average antler score

of the second-generation bucks was 116 inches.
Again, using this score as a basis for our predic-
tion, second-generation LCP bucks would score
about 147 inches on average at 6 years of age.

It Runs in the Family

First and foremost, you are what you eat—but
you're also what your mother and her mother

ate! Our results clearly show that deer in the LCP
region of Mississippi are not genetically doomed
to have smaller bodies and antlers; they are simply
a product of their environment. Once nutrition was
improved, LCP bucks started to display their ge-
netic potential-but it took time. We feel confident
that what we found was an epigenetic effect.

This new epigenetic phenomenon explains how
one's DNA can remain the same while its expres-
sion is altered by environmental conditions. One
way to think about it is a series of switches within
an animal’s genes. If generations of a family have
lived in a low-quality habitat, then it's advanta-
geous to “turn off the switch” for the genes that
promote a large body and antlers—the advantage
is that smaller animals are better suited to the qual-
ity of forage in their environment. This “off switch”
keeps animals from growing larger in a particularly
good year, only to be hurt when forage quality
returns to normal. Therefore, this new epigenetics
model shows that, in addition to the environment
a buck experiences during his lifetime, the habitat
quality experienced by his parents and grandpar-
ents also is critically important!



Nature is amazing.
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From Deer Research to Deer
Management




Flipping the Switch

As a landowner or manager, the first
things you can do to begin turning
those genetic switches on are main-
taining an appropriate deer density
and improving nutrition. By main-
taining appropriate densities, you
are essentially balancing the num-
ber of deer on a property with the
resources available for those deer.
Having too many deer degrades the
nutritional quality of their habitat.

The solution is to increase harvest of
does and perhaps of bucks, but how
do you know how many you should
harvest? It is best to work with a
deer biologist to determine appro-
priate harvest rates that correspond
with your management objectives.
Conducting a camera survey is a
great way to monitor deer densities
on individual properties or cooper-
atives that are 1,000 acres or larger.
Camera surveys also can help you
calculate recruitment rates and es-
tablish a “harvest list” for the bucks
on your property. For more informa-
tion on conducting camera surveys,
see MSU Extension Publication 2788
Conducting Camera Surveys to Es-
timate Population Characteristics of
White-Tailed Deer.

In addition to maintaining deer den-
sity within the nutritional carrying
capacity, active habitat management
is a critical step. Habitat manage-
ment will ensure that there is an
abundance of natural broadleaf,
herbaceous plants (forage) available
to the remaining deer on a property.
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Good nutrition for bucks

starts with their mothers.
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The effects of nutrition
last a deer’s lifetime —
and longer.
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