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The U.S. agricultural 
community has and 
will continue to re-
spond to consumers’ 
needs. Regardless of 
whether it be chang-
ing specific manage-
ment practices to fit 

market-driven programs (e.g., natural 
and organic) or adopting new technol-
ogy to ensure added efficiency result-
ing in greater product availability for a 
growing population, the U. S. agriculture 
industry has always been poised and 
ready to meet a challenge. Yet the chal-
lenges the industry faces today are not 
as clear-cut as just producing more with 
less or keeping a few more records to 
broaden marketing opportunities. It is 
becoming increasingly apparent that 
in the not-so-distant future, a broader 
population of producers will be asked to 
respond to market signals that are even 
more dynamic and in many instances 
counterintuitive to previous mindsets 
and management practices.

An example of this conundrum 
is the fact that in mid-March, Whole 
Foods, a well-recognized natural and 
organic purveyor, announced it will 
begin replacing faster-growing poultry 
breeds with slower-growing varieties. 
This move, expected to be complete by 
2024, will reportedly increase average 

counterintuitive to the agricultural com-
munity’s previous rallying cry to feed 
the most people with the least amount 
of resources.

The intent in outlining these reports 
is not to debate decisions or judgments; 
time and a free-market will answer 
questions of whether increased demand 
warrants these differentiated products. 
Yet it’s worth noting that inefficiencies 
accompanying a 23 percent increase in 
time to market couldn’t be absorbed by 
most cattle producers without passing 
these significant costs to consumers. 
We are talking the equivalency of a 
cow-calf producer weaning a calf almost 
two months later or 100 pounds lighter. 
Further notable is the fact that for very 
important dilemmas we are facing, not 
only in agriculture but human health, 
advanced biotechnology will most likely 
provide a partial solution. 

The true take-home message is 
the agricultural landscape is poten-
tially changing in a way that is foreign 
to most producers due to decisions 
being made not just by retailers but by 
policymakers, begging the question of 
whether the cumulative impact will be 
mere “market differentiation” or result in 
a true “paradigm shift” on how agricul-
tural products are to be produced. <

by Evan Whitley, Ph.D. / ewhitley@noble.org

Policymakers, retailers influence production agriculture

broiler time to market by 23 percent or 
from the typical 42 days to between 56 
and 62 days (potentially a 40 percent 
increase). After many years of selecting 
for improved efficiency, at least one 
retailer, regardless of total market share, 
is seemingly indicating to its industry 
partners to not only slow down but to 
stop chasing efficiency. 

Furthermore, whilst this decision 
was being made, lawmakers in Congress 
debated legislation to regulate labeling 
requirements for foods incorporating 
biotechnology such as genetic modifi-
cation. As a result, Vermont is slated to 
become the first state to implement a 
mandatory law effective July 1, requir-
ing the labeling of all food containing 
genetically modified organisms (GMOs). 
Although Vermont is a relatively small 
market, the impacts are important due 
to overall supply chain integration and 
the inefficiency of production measures 
geared to meet specific regional/state 
requirements. As a result, larger food 
manufacturers are implementing shifts 
to production measures and labeling 
methodology that will impact nation-
wide distribution. The impact this legis-
lation will have on specific product price 
points and consumer buying habits is 
difficult to predict. However, the fact 
that legislation is being implemented 
to differentiate these products is, again, 



native plants during different times of 
the year to achieve desired outcomes. 

It is important to note that graz-
ing, prescribed fire, and rest from 
disturbance are the primary pro-
cesses to use when managing native 
plant communities for wildlife and 
livestock. It is impossible to achieve 
optimal results for wildlife and live-
stock when applying only grazing to 
native plant communities. Stocking 
rate and season of grazing should be 
timed appropriately on portions of 
the property to allow residual for-
age to remain for cover and nesting 
habitat or for prescribed fire. Portions 
of the property should have a mix-

ture of grazing, prescribed fire and 
rested areas. This creates diversity in 
plant species and structure across the 
landscape. 

Establishing several paddocks on 
the property is one way to facilitate 
variations of disturbance. Differing graz-
ing intensities and timing of grazing 
can be applied to different paddocks 
during one year then changed during 
the next and the next to manage for 
diverse plant structure and composi-
tion. Rest from disturbance can also be 
applied depending on the desired plant 
community needed to complement the 
overall plant community goal. Unless 
the same timing and grazing intensity 
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needs to be repeated over time to cre-
ate a desired plant community, strive 
to alter how and when each paddock is 
grazed to create greater plant composi-
tion and structure. 

Using the entire property as 
one paddock and applying seasonal 
or season-long grazing along with 
patches of prescribed fire is another 
way of creating varying levels of 
disturbance across the landscape. This 
is called “patch-burn grazing.” When 
continuous grazing with light stock-
ing rates, livestock tend to overgraze 
some areas and not graze or very 
lightly graze others. Prescribed fire 
can be applied to portions of the 
underutilized areas. Livestock con-
centrate on recently burned areas, 
leaving other areas underutilized, of 
which portions can be burned the fol-
lowing year. The result is a mosaic of 
heavily, moderately and lightly grazed 
areas that change annually, which 
creates a native plant community 
diverse in plant species composition 
and structure.         

Ultimately, when applying grazing 
for wildlife and livestock, the objec-
tive is to vary the intensity and timing 
of grazing on as many different areas 
as possible. Without records, this is 
difficult to keep track of over time. 
Keeping records and using them to 
evaluate past and plan future grazing 
strategies is important. Records can 
be as simple as using photo points 
combined with basic grazing records 
or as complicated as collecting data 
from plant transects combined with 
detailed grazing and weather records. 
Regularly monitoring and evaluating 
grazing records, changes in the plant 
community on various locations, 
and livestock performance helps 
guide future management decisions 
needed for creating or maintaining a 
beneficial native plant community for 
wildlife and livestock.<

A messy landscape comprised of diverse plant species and structure benefits wildlife and livestock.

A closed canopy forest is beneficial to some species of wildlife. 

WILDLIFE

for wildlife habitat needs, optimal 
livestock performance and a source of 
fuel for using prescribed fire.  

Grazing management for wildlife 
and livestock is successful when a 
landowner uses light to moderate 
stocking rates within a messy-looking 
(diverse) landscape comprised of 
native plants that a landowner can 
identify and manage. Grazing systems 
can be continuous or rotational, and 
grazing can be applied seasonally or 
annually. All combinations of these 
options can be used successfully as 
long as wildlife and livestock needs 
are considered equally when making 
grazing management decisions and 
the system matches the landowner’s 
available time and management abili-
ty. The objective should be to manage 
for a native plant community that is 
diverse in plant species and structure 
with good interspersion. Accomplish-
ing this involves dynamic processes, 
both in terms of annual and seasonal 
fluctuations in weather, and how 
or if each pasture or portion of the 
property is grazed. The key is learning 
how to apply duration and intensity 
of grazing, and rest from grazing to 

and forbs on the property. The plant 
community on the landscape will 
look messy when plant species and 
structure are diverse with good 
interspersion. This provides wildlife 
year-round food, cover for nesting, 
and protection from predation and 
adverse weather. Additionally, it pro-
vides livestock with forage and cover 
and reduces the need for hay. 

Livestock stocking rate is another 
consideration. Too often, the annual 
stocking rate exceeds carrying capac-
ity. This is a critical mistake that can 
be easily avoided. Each property has 
a limited number of animals it can 
support annually. Stocking livestock 
in excess of this limit removes too 
much forage, which eliminates wild-
life habitat and livestock forage and 
reduces livestock performance and 
profitability. The correct stocking rate 
varies for every property depending 
on soils, topography, precipitation 
and plant communities. Further-
more, it is dynamic due to annual 
and seasonal fluctuations in weather 
such as drought. Therefore, a light to 
moderate annual stocking rate helps 
ensure an adequate volume of plants 

by Russell Stevens / rlstevens@noble.org

Grazing for wildlife, livestock involves many factors

A December 2015  
Ag News and Views 
article titled “Review 
of grazing prac-
tices could benefit 
wildlife,” elicited 
several inquiries for 
more details about 

grazing management for wildlife. This 
issue comes up often among wildlife 
managers and livestock producers 
with wildlife interests. The correct 
application of grazing management is 
not the same for every landowner, but 
there are common considerations.   

A major consideration is how 
the property will be managed. This 
includes aesthetics. Most land-
owners’ aesthetic preference is a 
well-manicured pasture or a closed 
canopy forest. From a plant com-
munity standpoint, each is relatively 
simplistic. One favors livestock and 
a few species of wildlife; the other 
favors some species of wildlife. If the 
landowner considers wildlife and 
livestock as equally important, neither 
of these aesthetic preferences will be 
productive. Landowners with wildlife 
and livestock goals should realize that 
when managed well, the landscape 
will look messy.   

The next consideration begins to 
demonstrate the dynamics involved 
with managing grazing for wildlife 
and livestock. The plant community 
should consist of native plants, com-
prised of a diversity of grasses, forbs 
and woody plants interspersed across 
the landscape and having different 
structure (size, growth form, physical 
maturity, etc.). It is very important that 
a land manager be able to identify 
and know how to manage the abun-
dance and distribution of the most 
common native trees, shrubs, grasses 

A well-manicured pasture benefits livestock 
and a few wildlife species. 

WILDLIFE

4



In the Southern 
Great Plains, pas-
tures of nativegrass 
mixtures have been 
shown to increase 
wildlife habitat, lower 
annual maintenance 
cost, and improve 
land value compared 
to introduced pas-
ture species such as 
bermudagrass and 
old world bluestem. 
These benefits have 
increased interest in 

effective methods to convert improved 
pastureland areas to nativegrass 
pastures. Bermudagrass is difficult to 
control because of its herbicide toler-
ance and ability to propagate from 
stolons, rhizomes and seed, which 
makes conversion challenging. To be 
successful, conversion methods need to 
be acquired.

A two-year, two-location agronom-
ic conversion study was implemented 
to determine efficacy and economics 
of 12 alternative conversion systems for 
bermudagrass control and establish-
ment of a nativegrass mixture of little 
bluestem (Cimarron), big bluestem 
(Kaw), indiangrass (common), switch-
grass (Alamo) and green sprangletop 
(common). 

The 12 conversion systems varied 
by nativegrass establishment methods, 
including clean-till (CT) and no-till (NT). 
Six of the 12 systems used one of three 
cover crops including 1 (rye forage for 
hay), 2 (rye forage for hay followed by 
Sudan sorghum for hay) or 3 (rye forage 
for hay, followed by Sudan sorghum for 
hay, followed by rye forage for hay) dur-
ing the preparation period. We denote 
these systems as CC1CT, CC1NT, CC2CT, 
CC2NT, CC3CT and CC3NT. 

Each year, we 
get many calls from 
people wanting to 
know how much 
pesticide to put into 
their spray tank. 
Regardless of the size 
of the tank or the 

chemical, we cannot answer that until 
we know the volume being put out 
by the sprayer. Without that informa-
tion, it is impossible to calculate the 
right mix, get the desired results and 
comply with label requirements. The 
only exception is when the mix is on a 
percentage volume basis, usually for 
individual plant treatments. The only 
way to determine sprayer output is to 
calibrate your sprayer. 

There are several methods to 
calibrate a sprayer and any math-
ematically correct one is fine. Follow-
ing are the methods I recommend for 
calibrating boom, boomless and air 
blast sprayers.

Boom sprayer. The first method is 
the 1/128 of an acre or ounce method. 
The steps are outlined at bit.ly/boom-
sprayer-calibration. This method 
catches the output from each nozzle 
for the time it takes that nozzle to 
cover 1/128 of an acre. The output is 
measured in ounces; since there are 
128 ounces in 1 gallon, the number of 
ounces collected equals gallons per 
acre. A YouTube video demonstrating 
this method is at bit.ly/boom-calibra-
tion-vid. The second method uses an 
online calculator at bit.ly/calibrate-
boom. This method measures the 
nozzle output for 30 seconds and uses 
the sprayer speed and nozzle spacing 
to calculate gallons per acre. It also 
has a feature to print the calibration 
information for future use.

Boomless sprayer. The first 

method is the 1/8 of an acre or pint 
method. The steps are outlined at 
bit.ly/boomless-sprayer-calibration. 
This method catches the output for 
the time it takes to cover 1/8 of an 
acre. The output is measured in pints; 
since there are 8 pints in 1 gallon, 
the number of pints collected equals 
gallons per acre. A YouTube video 
demonstrating this method is at bit.ly/
boomless-calibration-vid. The second 
method uses an online calculator 
at bit.ly/boomless-calibration. This 
method measures the output for 30 
seconds and uses the sprayer speed 
and effective spray width to calculate 
gallons per acre. It also has a feature 
to print the calibration information for 
future use.

Orchard/Air blast sprayer. The 
first method is in a publication avail-
able at bit.ly/orchard-sprayer. The 
basics of this method are to fill the 
sprayer to a known volume, spray at 
the intended operating speed and 
pressure over a known distance, 
and measure the amount of water 
required to refill the sprayer to the 
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Research shows economics of pasture conversion Sprayer calibration promotes safe, effective pesticide use

The other six systems used herbi-
cide (glyphosate) fallow techniques 
for three alternative combinations of 
glyphosate rates and preparation peri-
ods (6 quarts per acre for a 7-month pe-
riod, 8 quarts per acre for an 11-month 
period and 10 quarts per acre for a 
19-month period). The preparation 
period for these six systems is defined 
as the time from the start of bermudag-
rass suppression until nativegrass plant-
ing. We denote these systems as HB7CT, 
HB7NT, HB11CT, HB11NT, HB19CT and 
HB19NT.  

Once established into nativegrass 
mixtures, plots were sampled and mea-
sured for success. Before a conversion 
system was declared successful, the 
total stand count of native mixtures had 
to be at least 70 percent. We also gave a 
$15 per acre rental value to the systems 
that were deemed successful according 
to our rule. We gave systems with cover 
crops a base-level price of $100 per ton 
for hay production.  

Measures of efficacy, cover crop 
yields, total cost and net return of 
conversion by system and location are 
reported in Table 1. There was a notice-

able difference of conversion success 
between locations. At Burneyville, 
only a single system (CC3CT) had a 
nativegrass stand count greater than 
70 percent. However, at Ardmore, we 
found that seven out of 12 conversion 
systems had a nativegrass stand count 
at or greater than 70 percent. In terms 
of conversion cost, the three chemical 
(glyphosate) fallow conversion systems 
performed the best. However, we did 
not include the opportunity cost of 
systems that did not generate positive 
cash flow (revenue) during the prepa-
ration time of the systems. In the case 
of chemical fallow systems, the op-
portunity cost would be significant. In 
terms of expected economic net return, 
the systems with two and three cover 
crops using CT and NT establishment 
techniques were found to be the most 
economical earning between $117 and 
$160 per acre. Additional value could 
be obtained via revenues generated 
through wildlife activity such as wildlife 
land leases for hunting or individual 
hunts by gun. These revenues should 
be considered on an individual land-
owner basis. <
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original volume. The amount required 
to refill the sprayer is then used with 
the tree spacing or size to calculate 
gallons per acre. The second method 
uses an online calculator at bit.ly/
orchard-sprayer-calibration. This fills 
the sprayer to a known volume, oper-
ates the sprayer for 60 seconds and 
measures the amount required to refill 
the sprayer to the original volume. 
The time for the sprayer to travel a 
known distance in the orchard is then 
measured and, with the tree spacing 
or size, used to calculate gallons per 
acre. It also has a feature to print the 
calibration information for future use.

Verify the calibration accuracy by 
measuring the actual volume required 
to spray a field of known acreage. If 
the application volume is off by more 
than 10 percent, adjust your mix cal-
culations accordingly or recalibrate.

While sprayer calibration seems 
intimidating and not worth the effort 
to some people, it is critical to safe, 
accurate and cost-effective pesticide 
use.  <

	  

	  

	  

	  

Burneyville,	  Oklahoma,	  Location	  
System	   Percent	  of	  total	  

stand	  >70	  percent	  
Yield	  CC1	  

Pounds	  per	  acre	  
Yield	  CC2	  Pounds	  

per	  acre	  
Yield	  CC3	  Pounds	  

per	  acre	  
Total	  cost	  
per	  acre	  

Net	  return*	  
per	  acre	  	  

CC3CT	   0.75	   2,755	   12,331	   6,327	   952	   223	  
	         
Ardmore,	  Oklahoma,	  Location	  
System	   Percent	  of	  total	  

stand	  >70	  percent	  
Yield	  CC1	  

Pounds	  per	  acre	  
Yield	  CC2	  Pounds	  

per	  acre	  
Yield	  CC3	  Pounds	  

per	  acre	  
Total	  cost	  
per	  acre	  

Net	  return*	  
per	  acre	  	  

CC2CT	   0.96	   -‐	   7,322ab	   7,943a	   598b	   160a	  

CC2NT	   0.71	   -‐	   7,614ab	   6,538b	   504b	   154a	  

CC3CT	   0.88	   2,913b	   8,740a	   7,414ab	   952c	   146ab	  

CC3NT	   0.78	   4,009a	   6,405b	   6,554b	   769c	   117b	  

HB7CT	   0.78	   -‐	   -‐	   -‐	   21a	   -‐6c	  

HB11CT	   0.77	   -‐	   -‐	   -‐	   21a	   -‐6c	  

HB19CT	   0.90	   -‐	   -‐	   -‐	   21a	   -‐6c	  

P-‐value	   -‐-‐	   0.0037	   0.0187	   0.0241	   0.0005	   0.0025	  
*	  Net	  return	  assuming	  that	  landowners	  would	  rent	  native	  range	  for	  grazing	  at	  $15	  per	  acre	  per	  year	  
#Letters	  that	  vary	  within	  a	  column	  are	  statistically	  different	  at	  a	  0.05	  level	  of	  confidence	  

Catching output from a 
 boomless sprayer.

ECONOMICS

Table 1.  Efficacy, Cover Crop Yields, Total Cost and Net Return by Conversion 
System and Location



ECONOMICS

When planning 
a prescribed burn, 
consider the impact 
you want to achieve 
for your land man-
agement goals. 
Learning fire behav-
ior will help burn 

managers predict potential impacts 
of a burn before it is conducted. 

There are several characteristics 
of fire that influence its impact. Keep 
in mind that weather, topography and 
fuel have roles in affecting fire charac-
teristics. Prescribed fire characteristics 
can be defined as the effects of flaming 
that cause a degree of impact on the 
plant communities. Fire characteristics 
include flame height, fire intensity, 
season, frequency, flame angle, flame 
depth and scorch height. 

Flame height is measured verti-
cally from ground level to the flame tip. 
Flame height is determined by vegeta-
tion height, fuel moisture and wind 
speed. Short vegetation, high fuel 
moisture and low wind speed results 
in short flame height and vice-versa for 
tall flames. 

Fire intensity is the rate at which 
energy (heat) is released as the fire 
burns. Intensity is correlated to the 
amount and moisture content of avail-
able vegetation for fuel, temperature, 
wind speed and topography. Intensity 
is also affected by fire type; a back fire 
is usually less intense than a head fire. 
The ability to control a fire also reduces 
as intensity increases. 

Season of year affects the impact 
of a burn. Fuel moisture and ambient 
temperature are key drivers. Fuels in 
the dormant season tend to be drier 
and ignite and burn easier than similar 
fuels in the growing season with high-
er moisture content. However, higher 
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Fire characteristics affect prescribed burn success

greater impact to vegetation.
Scorch height is the height at 

which leaves on trees are browned by 
the heat of the fire. Scorch is a factor of 
flame height and intensity, with inten-
sity having more impact than height. 
Scorching can remove the lower por-
tion of the tree canopy, which allows 
sunlight to penetrate through to the 
ground thus increasing forage growth. 
Scorching also limits the ability of 
a tree to photosynthesize sunlight, 
which negatively affects future growth.

When writing prescribed burn 
plans in preparation for future burns, 
review previous burn prescription 
parameters, actual weather conditions 
and fire behavior of each burn, and 
assess the vegetation throughout the 
next growing season to determine if 
each burn achieved the desired im-
pact. Understanding how fire charac-
teristics influence change in plant com-
munities will aid in conducting safe, 
more efficient and effective prescribed 
burns to achieve land management 
goals. <

ambient temperature in the growing 
season requires less fire intensity to 
heat plant tissue to a lethal point of 
145 degrees.

Frequency is the interval between 
fire occurrences. Frequency is deter-
mined by plant response in relation to 
landscape goals. A higher frequency 
of burning usually has more impact 
on the plant community, especially in 
favor of grasses and other herbaceous 
vegetation.

Flame angle is the measurement 
of the flames on the horizontal plane 
in front of the fire. A flame with less 
than a 90 degree angle will dry out 
and preheat the vegetation ahead of 
the fire to aid with ignition and rate of 
spread. Wind speed and topography 
affect flame angle more than any other 
factor.

Flame depth is the width of the 
area continuously flaming behind the 
fire front. Flame depth is important be-
cause the duration of flame exposure 
and heat burning across a given area 
can impact the response of the vegeta-
tion. Increased flame depth can have 

INNOVATIONS

There are a few 
agricultural produc-
ers still active who 
remember the 1980s 
and the difficult 
times that persisted 
throughout much of 
the decade. For those 

unfamiliar with the stress many pro-
ducers experienced during that time, a 
reflection back provides a comparison 
and may provide insight into what to 
expect for the next few years.

Although the 1970s provided 
wheat farmers and cattle produc-
ers with some very high prices, they 
were hardly noticed because inflation 
spiraled into double digits. In 1973, the 
gasoline price doubled from 25 cents 
per gallon to 50 cents per gallon. Lines 
formed at gas stations with drivers only 
being able to purchase fuel based on 
even or odd days corresponding with 
the last number of their vehicle tag. 
Farm inputs rapidly increased with 
tractors and machinery leading the 
way. The recipe for success was to buy 
as much as one could today because 
it would be worth more tomorrow 
and could be paid back with cheaper 
dollars. Many producers started lever-
aging their balance sheets in an effort 
to control as many assets as possible. 
For much of the  1970s, the inflation 
rate was higher than the interest rate. 
Inflation finally peaked in 1980 at 14.5 
percent; interest rates peaked in 1981 
at 17.5 percent. When the 1980s began, 
the average debt-to-asset ratio of all 
producers was estimated by the United 
States Department of Agriculture 
(USDA) to be above 40 percent. Banks 
had obligated themselves with interest 
rates on certificates of deposit above 
15 percent. As interest rates stayed 
elevated and the inflation rate declined 

prevailed in 1980. Banks are in much 
stronger shape today with interest rates 
on certificates of deposits at 2 to 3 per-
cent or less, with interest rates on most 
savings accounts well below .5 percent. 

However, there are some strong 
head winds ahead for production agri-
culture. Today, many agricultural sectors 
depend on exports. Many of the coun-
tries that are destinations for America’s 
agricultural products are experiencing 
slow growth, which translates to lower 
demand. In addition, with many of the 
world’s major economies struggling, 
they look to the U.S. for investment. 
This, in part, creates a stronger U.S. 
dollar making its agricultural products 
more expensive. Many of the major 
U.S.-produced grains and oil seeds cur-
rently have large inventories in storage. 
The U.S. beef herd is expanding at a 
rapid rate. Production of milk and other 
meat proteins are also increasing. Not 
many enterprises project a profit given 
current commodity prices.

Although the future may appear 
dismal, the agriculture industry is much 
better positioned to weather the next 
few years compared to in the 1980s 
because of producers’ financial condi-
tions, lower prices for selected inputs 
and lower inflation. For those who have 
particularly strong financial positions, 
it may be the best time for expansion 
they have had in several years. <

to 3.5 percent by the late 1980s, the 
perfect storm resulted in 357 bank 
failures in 1985 and more than 300,000 
farm bankruptcies in 1989. Winding 
down double digit inflation was not a 
pretty sight.

Fast forward roughly 35 years 
to today when enterprise budgets 
and cash flow projections offer little 
to nonexistent profits. Is production 
agriculture destined for a repeat of the 
1980s? Although the next few years 
will not be easy for many producers, 
especially compared to last few years of 
record profits enjoyed by all sectors of 
agriculture at various times, in general 
producers are in much better financial 
condition today. The USDA estimates 
that at the beginning of 2016, the aver-
age debt-to-asset ratio of producers is 
13.2 percent, a considerably stronger 
position than the average producer in 
1980 who owed more than 40 percent 
on their assets. Although the average 
is 13.2 percent, each producer should 
know their individual debt-to-asset 
ratio. The USDA estimates if land values 
decline by 18 percent,  the average 
producer’s debt-to-asset ratio would 
only increase to 16.1 percent. Interest 
rates are also much lower today than 
at the beginning of the 1980s. Today, 
the federal funds rate is less than .5 
percent compared to 17.5 percent in 
1981. Inflation today is 2 percent or less, 
much lower than the 14.5 percent that 

by Dan Childs / mdchilds@noble.org

Agriculture remains better positioned for future 
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EVENTS
Pond Management Workshop
Time: 8 a.m.-noon Date: May 10, 2016
Location: Hagerman National Wildlife Refuge Center
     6465 Refuge Road, Sherman, TX 75092
No Registration Fee • To register, please contact the Grayson County  
AgriLife Extension Office at 903-813-4205.

Small Property Livestock and Wildlife Field Day
Time: 9 a.m.-noon Date: May 12, 2016
Location: Noble Foundation McMillan East Farm • No Registration Fee

Advanced Pecan Pest Management Workshop
Time: 9 a.m.-noon Date: May 17, 2016
Location: Southern Oklahoma Technology Center, Seminar A
     2610 Sam Noble Parkway, Ardmore, OK 73401
No Registration Fee 
 

For more information or to register, please visit www.noble.org/agevents or  
call Maggie Scott at 580-224-6375. Preregistration is requested.


