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Spring 2022 

Greetings from the GSL crew, students, and faculty! 

This last year was pretty hit and miss with moisture. We did have some timely 
rains that helped with forage production and cow herd performance. Dr. Jerry 
Volesky has an article on last year’s weather and forage data and looking for-
ward for the 2022 grazing season later in the newsletter. Gudmundsen had a 
mild and open winter, which is a catch-22. We enjoyed the nicer weather, but 
the lack of moisture concerns us moving forward into the growing season. 
Jacki Musgrave and John Nollette will get you up to date on the cattle opera-
tions with the Ranch Update.  

Currently, the drought outlook for much of the Sandhills and western Nebras-
ka is expected to be dry or in a drought this year. While we may like to be opti-
mistic about spring moisture, making sure you have an updated drought plan 
will be important as we move closer to the growing season. We have already 
made some moves at GSL to help in case drought does occur. As Jerry points 
out in his article, May 1 will be a big trigger date for us to make any additional 
drought management decisions.  

We have made some leadership changes at GSL this year. As Andy Applegarth 
gets closer to retirement, we have promoted and transitioned John Nollette up 
to be the lead. Over the last couple of years, John has taken on more and more 
responsibilities at GSL and has done a tremendous job leading the crew.  

Our staff spotlight in this edition is on Stacy Nollette. Stacy has been an on-call 
staff at GSL for 22 years. Stacy is one staff member that doesn’t get enough 
credit for what she does behind the scenes to allow GSL to be a highly function-
al research and extension center. We really appreciate her willingness to set 
things up or clean the dorm in a moment’s notice and overall level of care and 
detail.  

We are currently advertising for the 2022 Ranch Practicum. Troy Walz has 
done a tremendous job of advertising and has had a lot of interest early on this 
year for participants. Later in the newsletter is an article on how to register. If 
you are interested or know anyone, please send them Troy’s way.  

Just a reminder the 23rd Annual UNL GSL Open House will be Wednesday, 
August 24. More information will be coming out this summer on the agenda; 
however, we do plan this to be a hybrid event with an in-person and virtual 
option as we have done the last two years. We had a great turnout and program 
this last year for the Open House in 2021. We had approximately 220 people 
attend, which includes 31 attendees watching the livestream. Of the 31 on the 
livestream, we reached 8 different states outside of NE (CO, TX, NC, WY, IL, 
IN, AR, and CA) and one Canadian. Moving to a hybrid format has really 
helped increase the reach of what is going on at UNL and GSL.  

Please let us know how we can better serve you.  

Travis Mulliniks, Range Cattle Nutritionist 

GSL Researcher 
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STAFF  
SPOTLIGHT 

STACY NOLLETTE 
 

As you drive into GSL we hope 
you notice the painted auto 
gates, mowed lawns, and clean 
facilities. A good first impres-
sion. Stacy has been keeping 
the ranch in order since she 
moved here with her husband 
John in 2000. Stacy grew up 
in Bertrand, Nebraska and 
graduated in (93) with a B.S. 
in Textiles, Clothing, and De-
sign at UNL. Moving to the 
Sandhills, Interior Design is a 
hard profession to follow with 
the remoteness, so instead she 
keeps the ranch in order, and 
works in Hyannis as a Paraed-
ucator during the school year. 
Stacy and John raised their 
kids, Chelsea, Ashlee, and 
Brock here, all graduating 
from Hyannis. Recently their 
family has expanded to a son-
in-law Michael, and two 
granddaughters, Regan and 
Taylee. John and Stacy have 
also been involved in welcom-
ing all graduate students that 
stay here at the ranch. Stacy 
loves gardening, so the next 
time you come through GSL, 
I’m sure you will be greeted 
with a friendly wave!  

AWARDS/PRESENTATIONS 

Selby Boerman presented the research poster titled “Efficacy of 
high frequency global positioning system data to predict nursing 
behavior in range beef calves,” at the 93rd Western Section of the 
American Society of Animal Science Annual Meeting, Ft. Collins, 
October 18-20, 2021.  

Selby Boerman and Nicole Woita presented research posters 
at the NC Cattlemen’s College in Kearney November 30, 2021. 

Jerry Volesky has been named interim director of UNL’s Center 
for Grassland Studies. He replaces Walt Schacht, who retired on 
January 3, 2022. Volesky will continue to work from UNL’s West 
Central Research and Extension Center, North Platte. 

 

Selby Boerman was part of the Champion 
Ranch Rodeo Team at the 2022 Society of 
Range Management Annual Conference, Al-
buquerque, New Mexico.  

Alex Orozco-Lopez, grad student and re-
search tech under Mitch Stephenson, gradu-
ated from UNL in December with his M.S. 
degree in agronomy, specializing in range 
and forage science.  Alex began his new job 
as agriculture and natural resources educa-
tor for University of Wyoming Extension in 
Crook County January 4.  

Graduate Student Update 

Selby Boerman, a MS student that is work-
ing with Travis Mulliniks and Mitch Stephen-
son, has accepted a position at Oregon State 
University as the Director of Livestock Opera-
tions. Selby is set to finish her MS degree this 
fall and will be moving to Corvallis, OR in late 
June. Selby moved to Nebraska in January of 
2020 for just an internship experience at 
GSL. We were lucky to have recruited her to 
stay on for a MS degree. During her time at 
UNL and GSL, she has been a huge help to the 
ranch crew, spending two years living there 
during calving season, and will be missed. We 
are excited for this new opportunity and ca-
reer path for Selby.  
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RANGE & PASTURE UPDATE 

By Jerry Volesky, Range and Forage Specialist 

  

Table 1. 2021 Monthly precipitation and temperature data for GSL. 

Month 
Precipitation 

(inches) 
Average 

temperature 
Departure 
from Ave 

Departure 
from Ave 

January 0.51 28 +3 +0.18 

February 0.67 16 -9 +0.21 

March 2.37 40 +3 +1.53 

April 0.62 43 -2 -1.42 

May 3.79 54 -1 +0.48 

June 2.85 69 +4 -0.65 

July 1.66 72 0 -1.40 

August 0.85 71 +1 -1.32 

September 2.08 63 +3 +0.30 

October 0.97 48 +2 -0.28 

November 0.17 40 +5 -0.38 

December 0.11 31 +5 -0.15 

Total 16.65     -2.89 

Total annual precipitation during 2021 at the Gudmundsen Sandhills Lab (GSL) was 16.65 inches which was 2.89 inch-
es below the long-term average (Table 1). More importantly, precipitation during the primary part of the growing sea-
son (April through August) was about 70% of the long-term average. 

In 2021, overall upland range forage production at GSL was 14% below the long-term average (Table 2). This produc-
tion deficit primarily came from warm-season grasses which were affected by the below average precipitation in June, 
July, and August. Cool-season grass and sedge production was slightly higher than average, aided by the above average 
May precipitation.  

Table 2. Forage production of upland range at GSL by plant functional group, 2021. 

  Cool-season Warm-season Forbs Shrubs Total 

  - - - - - - - - - - - - - - - - - - - - - -  lb/acre  - - - - - - - - - - - - - - - - - - - - 

2021 691 617 189 52 1554 

2004 – 2021 average 633 893 240 44 1813 

2022 Spring and Early Summer Outlook 

The relatively dry summer and fall of 2021 and winter 2022 across much of the state of Nebraska has led to depleted 
soil moisture conditions this spring. The US Drought Monitor for March 8 shows nearly all of Nebraska at either the 
moderate or severe drought category (Figure 1). 

The NOAA long-term precipitation outlook for April, May, and June 2022 does suggest an enhanced probability of be-
low normal condition across most of Nebraska (Figure 2). This 3-month period is critical for both cool- and warm-
season pasture growth. 

continued on page 4 
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RANGE & PASTURE UPDATE, CONTINUED 

  

2022 Grazing Plans 

While we always hope for the perfect 
amount of rain for the growing sea-
son, being prepared and having a 
drought plan can reduce the impact. 
Within these plans, options for a pos-
sible drought are essential. A drought 
plan can have varying levels of detail 
and complexity and can be custom-
ized to fit the specific needs of your 
operation. Key considerations should 
include projected cattle numbers (or 
stocking rates), turnout dates, the 
possibility of an extended period of 
hay feeding, the level of utilization on 
pastures last year, possible culling 
and weaning strategies, and a pasture 
use sequence for multiple pasture ro-
tations. In addition, some farmers 
and ranchers have the opportunity to 
use planted annual forages to in-
crease grazing capacity or to provide 
extra hay. Sourcing seed for this pos-
sibility should begin soon. 

Some plans place an emphasis on 
critical or trigger dates. These are 
dates where one evaluates their total 
local precipitation up to that date. On 
May 1, for example, one could deter-
mine their total spring precipitation 
and compare that to long-term aver-
ages for their area. If precipitation 
totals are significantly below the aver-
ages, that could trigger a choice of 
several possible management actions 
such as an extended period of feeding 
hay or culling of some livestock. 
These actions are adjusted to account 
for varying levels of drought. Other 
important dates in relation to critical 
periods for rapid grass growth might 
include May 15, June 1, June 15, and 
July 1. For more information on 
range forage production and interac-
tions with precipitation, please see 
the publication, Grazing Management 
with Variable Plant Production in the 
Nebraska Sandhills . 

https://extensionpubs.unl.edu/publication/9000020934507/grazing-management-with-variable-plant-production-in-the-nebraska-sandhills/
https://extensionpubs.unl.edu/publication/9000020934507/grazing-management-with-variable-plant-production-in-the-nebraska-sandhills/
https://extensionpubs.unl.edu/publication/9000020934507/grazing-management-with-variable-plant-production-in-the-nebraska-sandhills/
droughtmonitor.unl.edu
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We had a mild fall and winter at GSL. In a normal year, we would 
have to supplement hay to our cows on range a couple times dur-
ing winter storms. We have not had to do that yet this winter. As 
much as we appreciate a mild winter, we are concerned about the 
lack of precipitation as we near the start of the growing season.  

Last year, 2021, was a good hay production year with a 14.2% in-
crease in hay produced compared to our 16-year average. We ferti-
lized approximately 250 of 475 acres that were baled. Overall, our hay av-
eraged 7.9% crude protein and 57.9% TDN. With the possibility of a dry 
year coming and the potential need for increased hay feeding, we made 
the decision to increase the acres of sub-irrigated meadow to be fertilized 
this coming growing season. This is a bit of a catch-22 decision with in-
creased fertilizer costs and the chance of being dry. However, with our 
current balance of last year’s hay carryover, we feel like the opportunity to 
sell any additional hay that we wouldn’t need is worth the risk of fertilizing 
and fertilizing more acres.  

In both yearling heifer groups this past year, we decreased the breeding 
season from 45 to 30 days, which was partly due to trying to minimize the 
number of late-calving young cows the following year. Pregnancy rates 
were 83.1 and 66.2% for March and May heifers, respectively. Pregnancy 
rates for our March-born yearling heifers were similar to pregnancy rates 
in 2020; however, May heifers were about 20% lower. Two-year-old preg-
nancy rates were 7.6% lower in the March herd and 3.6% lower in the May 
herd this year compared with 2020. Mature cows in both herds had preg-
nancy rates similar to last year (92.9 vs 92.3 and 94.7 vs 93.4%, 2021 vs 
2020, March and May, respectively). 

Weaning weights in our mature March cows were 61 pounds greater than 
in 2020. However, our younger March-calving cows weaned calves 42 and 
15 pounds lighter than weaning weights in 2020. Weaning weights for ma-
ture May cows and three-year-olds were greater than in 2020 (40 and 22 
pounds, respectively). May two-year-old weaning weights were similar to 
2020. 

Calving season has gone well so far. All heifers calved within 25 days of 
our expected due date. We have had 38% of three-year-old and 60% of 
mature cows calved out at 12 days into calving for our March herd. 

We received two new Smartfeed electronic units in February. Each 
trailer has 2 bunk units with a platform scale unit mounted in front 
of them to collect partial animal weights when they step up to eat. 
These units are currently being used with our May yearling and 
March replacement heifer studies. 

Nicole Woita and Selby Boerman, MS graduate students, have been 
full time GSL residents since last April. They both plan to complete 
their programs this summer. They have not only worked on their 
own research projects, but contribute to many of the activities at 
GSL, including calving. We appreciate all the work these two have 
done here and are excited for them as they look forward to their 
next endeavor.  

RANCH UPDATE 

 

By John Nollette and Jacki 
Musgrave 
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TECHNICAL NOTE: ESTIMATING COW LIVE BODYWEIGHT USING ALTERNATIVE SENSING  

 

 

By Yijie Xiong, Precision Livestock Management 
Extension Specialist  

 

Obtaining reasonable cow body weight is an important indica-
tor of production efficiency and offers the potential to inform 
producers if the animals experience any health issues. Alt-
hough “weighing” the animals sounds old-school and an easy 
task, it is not as convenient as it sounds. In fact, in some cir-
cumstances, it is rather difficult to acquire accurate live body-
weight for these large animals, especially if you do not have the 
proper tool (i.e., hydraulic chute) to perform the task. Starting 
Spring 2021, we began a research project at the Gudmundsen 
Sandhills Lab to estimate cow live bodyweight using an alter-
native sensing tool – depth camera.  

Why is it important to know your cows’ weight? 

Depending on the breed and age, an average mature beef cow 
can weigh anywhere between 900 lb. to over 1,500 lb. Main-
taining proper body weight not only provides insights regard-
ing their reproductive health, but rapid changes in body weight may also indicate early signals for disease. Currently, the 
industry’s gold standard is to use a hydraulic squeeze chute combined with a load cell to obtain cattle body liveweight by 
temporarily restraining an animal in the chute. The hydraulic squeeze chute can cost anywhere between $11,000 to 
$20,000, or even more depending on the model and manufacturer. This price does not include the necessities such as 
the walking alleys and the load cell.  

What is a depth camera and how does it work? 

A depth camera can sometimes be referred to as a “3-D camera”. By definition, it captures the objective in three dimen-
sions. In addition to the 2D plane, the depth camera also measures the distance from the object of interest to the lens. It 
may sound like a tech guru term, but if your children or yourself play sports games via popular game consoles such as 
XBOX, Wii, or PlayStation, you are no strangers to the depth camera – those consoles utilize exactly the same technology 
as we are deploying on cows here! There is already work being done using different types of depth sensors to estimate 
body weight, body condition scores, or even detect gait patterns for animals, but limited to other species (pigs and dairy 
cattle) or other locations (Europe and Australia). Unfortunately, not much work has been established for US beef cattle. 
Therefore, we wanted to evaluate the feasibility of using depth cameras to estimate beef cattle live bodyweight.  

Prior to data collection, we placed the depth camera above the walking alley and beneath the roof and positioned it fac-
ing down the walking alley. During the data collection, we had cows enter the alley in a smaller batch (2 to 3) and take 
top-view depth images for each animal. Since this is to validate the method, we also captured the load cell measured cat-
tle weights. Post data collection, we used a customized computer analytic program (MATLAB) to process the images, 
eliminate background pixels, and extract pixels that represent the approximate volume of the cows from the images. We 
then develop a linear regression model between the image-estimated body volume and the scale-measured weights. 

How does this alternative tool relate to producers? 

We are still a few steps away from developing the prototype for a fruitful application of this alternative sensing tool. 
However, as discussed above, obtaining accurate cow body weight can be unpractical and cost-prohibitive for both small-
size producers and extensive ranches. If successful, this tool can serve as a cost-saving but precise tool for obtaining cow 
body weights with reasonable accuracy. I vision that such tools will be deployed at the waterers to take images of cows/
calves and provide weight estimates in the future.  

Figure 1. An example of color adjusted depth image 

taken in front of a beef cow at GSL. 
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HIGHLIGHTED RESEARCH: INFLUENCE OF TOPOGRAPHY ON 
GRAZING DISTRIBUTION IN THE SANDHILLS 

 

 

By Mitch Stephenson, Range Management Specialist 

Reduced rangeland health is often the result of poor livestock grazing distribution, or the uneven dispersion 
of grazing within a pasture. Livestock grazing patterns are influenced by a number of abiotic and biotic varia-
bles. Abiotic variables include topographic position on a landscape and the distance cattle must travel to wa-
ter within a pasture. Biotic variables include spatial differences in plant species composition, forage biomass, 
and forage quality. Understanding the interaction between livestock grazing and spatial variability across a 
landscape is important for improving rangeland health and managing towards specific rangeland objectives.  

Recent research collaborations with the USDA-Agricultural Research Service collected data from global posi-
tioning system (GPS)-collars on cattle at UNL ranches to quantify how cattle select areas of pastures under 
diverse management scenarios. Topographic positions within the pastures were classified as lowlands, flat 
plains, open slopes, and uplands (see Figure 1) and cattle selection preference was quantified based on the 
amount of time cattle grazed within these topographic positions (see Figure 2).  

Cattle selected preferentially for lowlands and flat plains compared to uplands at both the Gudmundsen 
Sandhills Lab and Barta Brothers Ranch.  

Continued on page 8 

Figure 1. A research pasture (650 acres) at the UNL Gudmundsen Sandhills Lab near Whitman, NE used to 
measure cattle grazing distribution. Topography was classified as lowlands, flat plains, open slopes, and up-
lands based on variability in elevation and slope across the pasture.  
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 Highlighted Research, continued 

Spatial variability in topography is common in the Nebraska Sandhills. Dunes (slopes and uplands), lowlands, 
and flat plains influence the types of plant species present. For example, needlegrasses, little bluestem, and 
prairie sandreed are typically more common on the dunes compared to lowlands even at small spatial scales. 
Biomass is often higher at lowland positions because of increased early-season soil moisture and greater soil 
nutrient availability. Because of the higher grazing preference and selection, the lowland and flat plain areas 
between the dunes in the Sandhills are at a higher risk for being consistently overutilized. Greater grazing 
preference on these sites can reduce rangeland health and productivity, even if grazing pressure is only light 
on closely associated slopes and uplands.  

Each grazing scenario is different and local abiotic and biotic variables on individual ranches provide chal-
lenges and opportunities for managing cattle grazing. Having areas within a pasture that typically receive 
heavy grazing and other areas that are underutilized may not be all negative. In fact, this gradient of use can 
be a desirable option for some wildlife and plant species because it creates a diversity of environments for dif-
ferent species to thrive. However, other areas that have a long history of heavy grazing pressure may benefit 
from management that reduces grazing pressure, improves grazing uniformity, and increases use of underuti-
lized areas of a pasture. Having a clear understanding of your rangeland resources and how cattle graze them 
will aide decision making, improve rangeland health, and enhance ecosystem services provided by native 
rangelands. 

 

Figure 2. Selection ratio, or the predicted grazing use relative to the topographic position class area availabil-
ity within a pasture, for cattle grazing at the UNL Gudmundsen Sandhills Lab and the UNL Barta Brothers 
Ranch. Values greater than 1 indicate preference, value less than 1 indicate avoidance or non-preference, and 
values near 1 indicate no preference or avoidance (i.e., neutral) of the topographic position class.  
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Camaraderie and the exchange of ideas are among the 
most valued aspects of the Nebraska Ranch Practicum. 
Since 1999, approximately 750 students from 15 states 
have participated in the Practicum, including ranch 
owners, ranch hands, veterinarians, graduate and under-
graduate students, ag lenders, teachers, consultants, Ex-
tension educators, and government agency employees.  

Natural resources, livestock, and economics are integrat-
ed throughout the eight sessions of the Practicum, em-
phasizing a systems approach to ranching. Each session 
is team-taught by University of Nebraska-Lincoln animal 
science, agronomy, range science, ag economics, and 
veterinary medicine instructors. Teachers interact with 
students throughout the Practicum and leverage student 
experiences and expertise to increase the exchange of 
information. 

Students are introduced to the principles of systems thinking and good decision making on the first day of the 
Practicum. Throughout the Practicum, students are immersed in ranch management decision-making, both 
tactical and strategic. Examples include tracking feed inventory to make feed resource management decisions 
throughout the production season. Participants learn to formulate grazing strategies to manage natural re-
sources and accomplish livestock production and financial goals, including management strategies that mitigate 
the impacts of drought. This includes learning how to manage market risk with tools such as LRP insurance, 
forward contracting, retained ownership, options and hedging, as well as alternative cull cow marketing sys-
tems. Students get experience thinking through how single ranch management decisions, such as replacing fe-
males, choosing a calving date, and managing cow milk production, affect the whole production system. 

The 30 participants in the 2021-2022 Nebraska Ranch Practicum estimated the value of the Practicum at $8.31/
head of cattle owned with a benefit of $36,149/operation and a total reported economic impact of $216,894. 
These participants influence decisions on 471,440 acres and 55,398 head of livestock.  

The 2022-2023 Nebraska Ranch Practicum will be June 6 and 7, July 7, September 7 and 8, and November 3, 
2022; and January 10 and 11, 2023. Classroom activities will open and close the Practicum in North Platte with 
the remainder of the sessions conducted at the Gudmundsen Sandhills Laboratory. The Practicum can count for 
college or continuing education credit. 

Registration costs $675/person, 
and spouses can join for $350. Reg-
istration covers educational materi-
als, noon meals and breaks. Partici-
pants are responsible for travel and 
lodging expenses. To register, sub-
mit a completed application and 
registration fee no later than May 3. 
Enrollment is limited to 35. To 
learn more or register, visit https://
nebraskaranchpracticum.unl.edu/ 
or contact Troy Walz at 308-872-
6831 or troy.walz@unl.edu. 

-Compiled from Cornhusker Eco-
nomics and BeefWatch by T.L. 
Meyer, Beef Systems Educator 

2022-23 Nebraska Ranch Practicum Applications Due May 3 

https://nebraskaranchpracticum.unl.edu/
https://nebraskaranchpracticum.unl.edu/
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GUDMUNDSEN 
SANDHILLS  
LABORATORY 

The Gudmundsen 

Sandhills Laboratory 

(GSL) is a research ranch 

located in the heart of the 

Nebraska Sandhills. It is 

comprised of 11,600 acres 

of upland native range and 

1,200 acres of subirrigated 

meadow. It was gifted to 

the University of Nebraska 

Foundation in 1978. 

Since GSL’s inception, 

research and educational 

programs have become 

more ecologically diverse 

and team oriented. Joint 

projects with animal, 

range, soil, veterinary, 

economics, entomology, 

geology, hydrology, forest-

ry and wildlife have in-

creased our understanding 

of the Sandhill's ecosys-

tem. This has resulted in 

advances in range live-

stock nutrition, beef cattle 

reproduction, grazing sys-

tems, rangeland ecology, 

low cost cattle manage-

ment, groundwater issues, 

and wildlife management.  

GSL IN THE NEWS 

“Feed makes up one of the biggest expenses in grazing a cow-
calf herd, so keeping track of the amount of feed being fed 
each day is crucial to the bottom line. This was a fact recog-
nized in 1989 when GSL was using a scale on its haystack 
mover, so researchers knew exactly how much hay was being 
fed. The same fact drives new technology today, such as the 
Smart Feeder being tested at GSL last summer.” 

Nebraska Farmer, December 2021 (https://go.unl.edu/gslinthenews21) 

GSL RESEARCHER CONTRIBUTORS 

Travis Mulliniks: 308-696-6707 or travis.mulliniks@unl.edu 

Jerry Volesky: 308-696-6710 or jvolesky1@unl.edu 

Jacki Musgrave: 308-544-6515 or jacki.musgrave@unl.edu  

John Nollette: 308-544-6515 or john.nollette@unl.edu  

Yijie Xiong: 402-472-6246 or yijie.xiong@unl.edu  

Mitch Stephenson: 308-632-1230 or mstephenson3@unl.edu 

TL Meyer: 308-645-2267 or tl.meyer@unl.edu 

Follow us @GudmundsenSandhillsLaboratory on Facebook  

The GSL Researcher is designed and co-edited by TL Meyer, Beef Exten-
sion Educator, Blaine, Grant, Hooker and Thomas Counties, Thedford, 
and Jacki Musgrave, Research Technologist III, GSL, Whitman. It is 
published in the spring and fall each year. To receive the GSL Research-
er in your inbox, please subscribe at gsl.unl.edu.  

The University of Nebraska does not discriminate based on race, color, eth-

nicity, national origin, sex, pregnancy, sexual orientation, gender identity, 

religion, disability, age, genetic information, veteran status, marital status, 

and/or political affiliation in its programs, activities, or employment.  

RECENT PUBLICATIONS 

Raynor, E.J., S.P. Gersie, M.B. Stephenson, P.E. Clark, S.A. Spiegal, 
R.K. Boughton, D.W. Bailey, A. Cibils, B.W. Smith, J.D. Derner, R.E. 
Estell, R.M. Nielson, D.J. Augustine. 2021. Cattle grazing distribu-
tion patterns related to topography across diverse rangeland 
ecosystems of North America. Rangeland Ecology and Manage-
ment. https://doi.org/10.1016/j.rama.2020.12.002 
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