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The last six months have been busy and we’ve had a few changes in the de-
partment. Undergraduate student enrollment increased from 170 in fall 2010 
to 214 in fall, a 26% increase in our undergraduate student body. The advertis-
ing we’ve done over the last several years and being a department for 5 years 
has increased our visibility. Our classes are larger and field trips a bit more 
involved, but the increased enrollment is good for the department.

One of our new undergraduate options, Wildlife Biology/Pre-veterinary 
Science, has its first graduate this spring. Kelsey Anderson has been accepted 
to the Oregon State University Veterinary School. She is one of only 16 out-of-
state students accepted into this program, congratulations Kelsey! We have 
also started an in-depth review of our wildlife ecology and management cur-
riculum to make sure it is meeting the needs of the profession. Over the next 
several months we will be reorganizing our courses to meet the learning objec-
tives and goals for a professional wildlifer. We will be contacting some alumni 
and current professionals to get their input, so we may be contacting you.

Our remodeling project to construct new offices and bring the Oklahoma 
Fish and Wildlife Cooperative research Unit to Ag Hall has been completed. 
The Unit moved into their new offices right before Christmas break. This 
remodeling also allowed us to consolidate other offices including faculty, post-
docs and graduate students, and add a new laboratory for the Unit. 

Faculty members in NREM have been very active with research grants 
over the last year. The department has been building strength in learning 
how plants and animals adapt to climate uncertainty and change. The South 
Central Region Climate Science Center was recently funded by the US Geo-
logical Survey as a consortium of OSU, University of Oklahoma, Texas Tech 
University, Louisiana State University, The Choctaw Nation of Oklahoma, The 
Chickasaw Nation and the NOAA Geophysical Fluid Dynamics Laboratory at 
Princeton. Many of our research projects will support the goal of this Center 
by determining how fish and wildlife populations, and their habitats, are likely 
to change over the next 10 to 20 years. Then we can develop management 
plans to mitigate these changes. Like always, if you are in Stillwater, please 
stop by the office.
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2012 Early Drought Status
By: Al Sutherland

2011 handed Oklahoma one of 
its worst drought years on record. 
Pasture grasses and hay failed to 
grow. Barren soil and scorched 
crops covered vast areas of west-
ern Oklahoma. Added to record 
setting drought and heat, the fi-
nancial loss to farmers and ranch-
ers set records as well. Agricul-
tural loss was estimated at close to 
$2 billion by August 2010.

With 2012 upon us, drought is 
still here. The good news is we 
started 2012 in better shape than 
January 2011. November and 
December 2011 had above average 
rainfall amounts. December had 
locations that received twice their 
normal rainfall. That moisture re-
plenished the soil profile in those 
areas. The scale shown on the soil 
moisture map is Fractional Water 
Index, ranging from 0.0 for dry 
soil to 1.0 for wet soil. The map 
is colored coded with wetter soils 
in green and dryer soils in brown. 
Northeast Oklahoma shows how 

moisture has rewet down to 24 
inches at the Copan and Vinita 
Mesonet sites with their 1.0 FWI, 
but not Nowata at 0.2 FWI. 

Once the soil profile has been 
recharged, rain water will runoff 
and begin the process of refilling 
ponds and reservoirs. Water from 
our recent rains has gone directly 
into the soil to replenish soil mois-
ture. We’ve seen heavy rainfalls 
of 3 and 4 inches absorbed com-
pletely into the soil with virtually 
no runoff.

The 2010-2011 drought devas-
tated crop and livestock, while 
Oklahoma municipalities expe-
rienced minimal impact. As we 
move into 2012, there may be a 
shift in drought impact from farm 
to city. There may be enough 
water for crops, but not enough 
recharge of lakes and reservoirs. 
During droughts, crops suffer 
first, then livestock, then people. 
Soils dry down first, then ponds, 
followed by reservoirs and lakes. 
When drought recovery begins 
the process is reversed with soils 
being recharged first, then ponds 
and lastly reservoirs and lakes.

Last winter we experienced 
the classic weather patterns of a 
strong La Niña. As we enter 2012, 
cooler ocean temperatures have 
returned to the Pacific again. 
This winter’s La Niña is weaker 
than last year’s and we have seen 
a wetter than normal December 
followed by a relatively dry early 
January. The redevelopment of 
La Niña is the primary reason 
the National Weather Service’s 
Climate Prediction Center has 
forecast a continuation of below 
normal precipitation and persist-
ing drought in the U.S. Seasonal 
Drought Outlook for much of 
Oklahoma from January 5th 
through March 31, 2012.

24-inch Mesonet Soil Moisture – January 9, 2012
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U.S. Seasonal Drought Outlook released January 5, 2012
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The basic concepts of range-
land management don’t change 
because of drought. However, 
stocking rate should be adjusted 
within a year, particularly dur-
ing a drought, and across years 
because Oklahoma’s precipitation 
usually runs in cycles of periods of 
wet and dry years. However, even 
during drought there are periods 
of good rainfall but the annual 
precipitation is below normal.

Ranchers who practice good 
rangeland management plan for 
drought and graze conservatively. 
During a drought they may have 
to adjust stocking rate but since 
they plan for drought this is usu-
ally not an economic disaster 
because they have flexibility.  

In contrast, small operators 
(<640 acres) often overgraze 
even in good years. Most of these 
operations are not economi-
cally sustainable without outside 
sources of income and operate at 
a loss without knowing it. Indica-
tors of overstocking are feeding 
hay for several months, frequent 
herbicide application, and a lack 
of records that track produc-
tion costs. During drought these 
cattle operations will be the first 
to liquidate their cattle because of 
feeding costs. Good record keep-
ing usually results in a positive 
and drastic change in manage-
ment and stocking rate on small 
operations.  Indicators of good 
grazing management include: 
cattle not running out of forage; in 

tall or mixed grass prairie, stuble 
height about 4 inches tall at the 
end of the growing season; there 
is enough fine fuel to carry a fire 
across the ranch; and adequate 
cover for various wildlife species 
such as ground nesting birds is 
available.

Grazing management has and 
will always be the key element in 
any successful ranching operation.  
Grazing management directly im-
pacts fuel for prescribed fire, plant 
vigor and recovery from drought, 
weed populations, brush control, 
and cover for wildlife habitat.  The 
corner stone of grazing manage-
ment is stocking rate. 

•	 Rangeland consists of forages that include grasses, forbs, legumes, and on sandy or coarse 
textured soils woody plants (see OSU Circular E-993).

•	 Warm-season grasses and forbs don’t grow much until the average low temperature exceeds 
60 degrees Fahrenheit in the spring.

•	 Almost 70% of the forage production occurs before July 1. Therefore, assess forage available 
on July 1 to predict the forage available until the beginning of the next growing season.

•	 Rangeland that has been overgrazed should be rested from July 1 until frost.

•	 Stocking rate is a moving target that usually changes each year, and is driven by the length of 
the growing season (growing degree days) and the amount and distribution of precipitation.

•	 Maximum production occurs with fully recharged soil water about April 1 and adequate rainfall 
every 10-14 days during the growing season, which doesn’t happen very often.  

•	 Stocking rate is based on taking a percentage of the long-term (at least 10 years) end-of-sea-
son standing forage.  The percentage is no more than 25% of the long-term average.  From 
this production figure, stocking rate can be determined.

•	 Maximum net profit occurs between a light to moderate stocking rate because this stocking 
rate optimizes production and costs.

•	 Because the most severe drought is a period of dryer-than-normal years, conservative stock-
ing of the cow herd is the most prudent way to avoid devastating financial losses during this 
kind of extended drought.

•	 Rangeland should never be managed like introduced forages with agronomic practices such 
as broadcast herbicides or fertilizer.  Agronomic practices will damage the grazing resource, 
damage wildlife habitat, and is not cost effective in terms of livestock production.

•	 An alternative management system that mimics historical grazing patterns called Patch Burning 
(see OSU Extension Circular E-998) overcomes many of these obstacles. 

Ranching & Drought
By: Drs. Terry Bidwell and Dave Engle
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Drought Impacts to Wildlife
By: Dr. Dwayne Elmore

After a difficult drought this past 
season, landowners are wonder-
ing how wildlife were affected 
and what can be done to recover. 
Drought and high temperature 
can cause both direct and indirect 
impacts on wildlife. High tem-
peratures can stress wildlife and 
cause poor health, weight loss 
and reduced reproduction. Low 
rainfall causes a reduction in plant 
growth and reproduction, which 
limits food availability for wildlife. 

While it may be some time 
before the full impacts of the 
drought are evident, some impacts 
are already apparent. For in-
stance, game bird production was 
reduced across most of Oklahoma 
this past summer, as evidenced by 
few birds found by hunters dur-
ing the fall and winter. The milder 
temperatures and rainfall of late 
summer did appear to help some 
species, such as bobwhite, that 
have an extended breeding sea-
son, yet other species, such as the 
wild turkey, were not so fortunate. 
Additionally, some areas experi-
enced a reduced white-tailed deer 
fawn crop. Lack of forage and 
mast in other areas likely im-
pacted the body condition of deer 
going into the winter. Fortunately, 
abundant fall rain helped as cool 
season plants are in good condi-
tion across most of the state.

As we have no control over the 
weather, it often seems a futile 
effort to manage for drought. 
However, there are things that 
can be done to lessen the impacts 
of extreme weather events and 
to assist wildlife populations in 
recovering. First, concentrate on 
providing ample habitat for the 
species of interest. This may con-
sist of large areas of woody browse 

for white-tailed deer or a mixture 
of grassland and shrubland for 
bobwhite. The larger the areas 
of habitat available, the larger 
the population of a target species 
should be expected. This will help 
prevent local population loss and 
encourage faster recovery once 
conditions improve. An important 
consideration for white-tailed 
deer is to maintain the appropri-
ate stocking rate of deer. The incli-
nation may be to reduce harvest 
of deer during drought, however if 
you are above the land’s carrying 
capacity, this will not be beneficial 
to the remaining deer. Use browse 
surveys to determine the carrying 
capacity, and keep harvest rates at 
a level to maintain animal num-
bers at or below the forage capaci-
ty of the land. The stocking rate of 
cattle should also be lowered dur-
ing droughts. If too much forage 
is removed by livestock, you will 
reduce nesting cover for ground 
nesting birds such as turkey, quail 
and pheasant. 

Water availability is generally 
not limiting in Oklahoma as there 
are ample streams and ponds 
widely distributed. However, 
during hot dry periods, some 
wildlife may become limited by 
water. However, this is largely not 
under management control when 
precipitation does not cooperate 
and most years it is not of conse-
quence. Another consideration 
is supplemental feeding. This 
practice is normally not recom-
mended for wildlife as it can allow 
for higher numbers of animals to 
be carried on a property then the 
habitat can support long-term. 
While there is limited data to in-
dicate that in some years supple-
mental feeding may increase body 
condition and survival of species 

such as quail, there is ample data 
indicating that in most years it is a 
neutral, yet costly, practice. 

Droughts do have positive 
impacts on wildlife as well. An-
nual forbs, which are important 
plants for game birds, often are 
very abundant the year following 
a drought due to higher amounts 
of bare ground. Also, ponds and 
wetlands need periodic dry peri-
ods to maximize their productiv-
ity for waterfowl. Many ponds in 
Oklahoma had partial draw-down 
this past summer which allowed 
for plants such as smartweed and 
sedge to grow. Once the ponds 
flooded this winter, waterfowl had 
abundant food available.

In summary, drought has both 
negative and positive impacts on 
wildlife. The most important thing 
that a landowner can do to miti-
gate for drought is to maintain 
abundant native habitat that is 
properly managed for the target 
species. Landowners should also 
plan for droughts and not expect 
“average” weather conditions in a 
region characterized by high vari-
ability in annual climate.
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Common Questions About Prescribed Fire
and Drought
By: John Weir

Should I burn? 
“What are my goals and objec-

tives,” should be the first ques-
tion asked. Burning your entire 
property or even an entire pasture 
may not be the best management 
plan during periods of extreme 
drought. Consider using a patch 
burning concept to help manage 
fuel, forage and habitat for both 
livestock and wildlife. See OSU 
Extension Publication E-988 
Patch Burning: Integrating Fire 
and Grazing to Promote Heteroge-
neity for more information.

What if I don’t have enough 
fuel to burn this year?

If fuel is an issue and you don’t 
think the fire will achieve expected 
goals and objectives, don’t burn. 
There is no need to waste time 
and money on conducting a burn 
that will not meet your expected 
outcomes. Postpone the burn until 
adequate fuel has been returned 
to the unit. “Why do I not have 
enough fuel?” If it is due to over 
utilization by livestock then you 
may need to adjust your livestock 
numbers. Remember, manage 
for the drought before it occurs. 
See OSU Extension Publication 

NREM-2886 Stocking Rate Deter-
mination on Native Rangeland for 
more information.

Will fire damage or kill my 
native plants if I burn during 
the drought?

Oklahoma’s native plants are 
adapted to drought and fire, and 
have survived centuries of distur-
bances. Historically, fires occurred 
before, during and after extreme 
droughts with very little impact to 
native plants. The most important 
thing to remember when using fire 
is time since fire. It takes time for 
some plants to recover. See OSU 
Extension Publication NREM-
2877 Fire Effects in Native Plant 
Communities for more informa-
tion about fire effects.

Should I wait to see if rains 
before I burn?

It would be nice to know when 
and if it was going to rain at any 
time. One possibility is wait to see 
if there is spring rainfall and burn 
during May or June with adequate 
soil moisture. The plants should 
recover from the burn quickly 
with soil moisture, but remember 
if it does not rain again it will not 

grow. See OSU Extension Publica-
tion E-1025 Burning in the Grow-
ing Season for more information.

Is there more risk of the fire 
escaping if I burn during a 
drought?

Even though we have drought 
conditions, there are still days 
with weather conditions that are 
just as safe as any other day. Dur-
ing periods of drought, larger fuel 
types, such as dead limbs and logs, 
dry out and can burn for several 
days after a burn, which can cause 
problems. Also, eastern redcedar 
leaf moisture will decrease, mak-
ing them more likely to combust 
and send up embers which can 
ignite spotfires. See OSU Exten-
sion Publication MREM-2878 Fire 
Prescriptions for Maintenance and 
Restoration of Native Plant Com-
munities for information about 
weather conditions for conducting 
prescribed burns. 

For more information and publi-
cations about prescribed burning 
contact your local county exten-
sion office or go to http://nrem.
okstate.edu/Extension/pubs.html
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Droughts such as those in 
the last few years remind us of 
just how important water is to 
the growth and development of 
plants, including tree species. 
Water is used in plant systems in 
a variety of ways that include the 
movement of sugars, nutrients 
and other materials in and out 
of living cells.  Water is a critical 
constituent of protoplasm, which 
is the living part of the cell. Water 
also is utilized by plant cells as 
a reagent, thereby allowing for 
chemical reactions to occur. Obvi-
ously, under drought conditions 
the lack of water hinders many 
of these processes and in severe 
cases results in death of the plant.

In trees and other chlorophyll-
containing plants, a primary role 
of water is its involvement in pho-
tosynthesis. Photosynthesis is the 
conversion of carbon dioxide and 
water to sugars utilizing sunlight 
energy and chlorophyll. Water 
not only functions as part of the 
chemical reaction, but also serves 
to move the sugars from where 
they are produced to other parts 
of the plant. 

The majority of water used in 
plant processes is translocated 
from the roots upward to the 
leaves.  Some 90 percent of the 
water taken up by a tree is lost 
through small openings in the 
leaves, called stomata, in the 
process known as transpiration. 
The remaining 10 percent uti-
lized in photosynthesis and other 
plant functions. How water moves 
upward from the roots against the 
force gravity has been the subject 
of a great number of studies, re-
sulting in several different theo-
ries. The most commonly-accept-
ed theory is that water loss from 
the stomata, results in a negative 

water balance within the plant 
and as each water molecule enters 
the atmosphere, the next water 
molecule is pulled toward the leaf 
surface.  As this loss of water and 
the subsequent pulling of water 
molecules occurs throughout the 
plant, a deficit occurs in the roots 
and additional water enters from 
the soil to replace that which has 
been lost. While the process is 
certainly complex, the net result is 
that water enters the plant, is lost 
through transpiration, and is then 
replaced by soil water. 

One of the questions that often 
arises is how much water does 
a tree use each day? The media 
often reports that some 20 gallons 
to over 200 gallons of water can 
be lost each day by an individual 
tree.  While such estimates may 
be correct for certain times of the 
year and under certain environ-
mental conditions, the amount 
of water lost is never a constant.  
Factors such as tree species, size 
of the tree, temperature, soil 
moisture availability, atmospheric 

moisture content, wind speed, etc. 
all impact the amount of water 
trees will use. Given a warm sunny 
day with the wind blowing, a great 
deal of water can be lost provided 
that the tree is in good health and 
an ample amount of soil moisture 
is available.  Conversely, on a cool, 
cloudy day with a light mist, very 
little water is transpired. Dur-
ing periods of drought, trees and 
other plants have internal mecha-
nisms that adjust to the lack of 
moisture and thus, reduce water 
loss. A closing of the stomata and 
a reduction in the photosynthetic 
process are just two of the ways 
plants reduce their use of water.

In summary, transpiration is the 
primary method by which water 
is lost from trees. Several factors 
are involved in determining how 
much water is lost through tran-
spiration, and to suggest that trees 
use the same amount of water 
each day regardless of environ-
mental conditions overstates the 
complexity of the mechanisms of 
water use by plants.

Water Use By Trees
By: Dr. Craig McKinley

It is often thought that trees use a certain amount of water in a 
given day, however the interaction of several environmental fac-
tors effects a tree’s daily water use.
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Unless your pond was com-
pletely dry it is likely some fish 
survived. Unfortunately, the survi-
vors of a low water level, low dis-
solved oxygen situation are much 
more likely to be undesirable fish 
than largemouth bass or bluegill.

 If the choice was made to com-
pletely drain and dry the pond un-
til the bottom mud cracked, there 
is certainty that the pond is start-
ing with a clean slate. Restock-
ing can precede, either using fish 
purchased from a private hatchery 
or fingerlings from a 
state hatchery. 

For more information, view 
Natural Resource Ecology and 
Management extension publica-
tion CR-9205, “Fingerlings for 
Pond Stocking.” If the pond never 
went dry, the manager should 
determine what species are left 

by using hook and line or a 
minnow seine survey. Do 
not expect good results 
from a fish stocking 
if problem species 
remain or if bass are 
present and waiting 
to gobble them up. Seek 
advice from a fisheries biolo-
gist with the Oklahoma Depart-
ment of Wildlife Conservation. 

There may be undesirable spe-
cies in the pond which are going 
to work against good fishing. 
Bullheads (Figure 1) are often the 
winners of the pond drought “sur-

vivor show,” they tolerate high 
temperatures, high tur-

bidity levels and low 
oxygen levels that 
most other species 
cannot. Not to be 

confused with the 
desirable channel catfish, bull-

head only get up to six inches in 
length and lack the highly forked 
tailfin. They tend to overpopulate 
the pond leading to muddi-
ness as they stir the bottom 
sediments and lower the avail-
ability of food for other species. 
The second place “Survivor show” 
winner might be the tough and 
hardy common carp (Figure 2), 
which can tolerate poor conditions 
better than most fish species. A 
similar problem fish is the goldfish 

(Figure 3). These are sometimes 
used as bait but caution is recom-
mended to avoid releasing them. 
If they become established, they 
will muddy the water and compete 
against desirable fish for food.

Figure 1. The prolific reproduc-
tion of the different bullhead 
species can get ahead of the 
bass population’s ability to 
keep them cropped down. 
Most people shy away from 
eating the hardy bullhead.

Figure 2. Stirring the bottom 
and as they seek insects and 
other food, the common carp 
is not a valued food or sport 
fish in our part of the world.

Figure 3. Goldfish cause mud-
diness and take food away 
from other species, once es-
tablished in a pond.

Ponds After Drought
By: Dr. Marley Beem
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So what to do if you have bull-
heads or other “trash” fish spe-
cies? Some people might try to 
remove them with hook and line 
fishing, there are extremely low 
chances of this working. Another 
approach would be to stock large 
bass. “Largemouth bass averaging 
at least three times longer than 
the average bullhead length and 
stocked at 40 pounds per acre 
eventually remove bullheads,” 
said Mike Porter, the Noble Foun-
dation wildlife and fisheries con-
sultant. 

Bass are probably not going to 
control established common carp 
and goldfish populations. The 
third approach would be to drain 

and completely dry the pond, 
treating any remain-
ing wet spots with 
quicklime. 
While none 
of these 
options are 
especially easy, 
they are better than 
wasting time and money to 
stock fingerlings on top of a 
problem fish population. 

Perhaps your pond came though 
the drought without major fish 
kills; “Spoiler” species may still 
be dragging down the quality of 

fishing in your pond. If 
you have either of the 

following species in 
the pond, sus-

tainable good 
fishing will re-
main doubtful, 

until they are 
eliminated. Crappie 

(Figure 4) and green sunfish 
(Figure 5) are fun to eat and catch 
so most pond owners have a hard 
time seeing them as undesirable. 
They may seem to work well in 
the pond at first, but eventually 
they out compete young bass and 
all ages of bluegill for the pond’s 
limited supply of food. Then,  they 
mob the bass on their nests, un-
dermining the bass population so 

that it is not able to keep their 
numbers cropped down. With too 
many fish in the pond, starvation 
begins and little can be done short 
of draining and restocking. 

Managing for good pond fish-
ing takes effort and patience but 
the payoff in relaxation and good 
memories for your family and 
friends is great. Droughts can be 
an opportunity to start off on the 
right foot in managing a pond 
properly. More information is 
available in NREM extension pub-
lication, NREM-9203, Improve 
Fishing in Your Pond.

Figure 4. Crappie are much 
loved but in ponds are known 
to over reproduce and over-
whelm the bass population, 
wrecking the ability of the bass 
population to keep them under 
control.

Figure 5. The green sunfish’s 
large mouth and aggressive 
nature make it able to out 
compete young bass for food. 
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Phone: 405-744-5437

NREM Banquet - April 9, 2012

Recurve Archery Contest - April 14, 2012

Compound Archery Contest - April 21, 2012

State Forestry Judging Contest - April 24, 2012

State Range Judging Contest - May 3-5, 2012

State WHEP Contest - June 2, 2012


