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Grazing Distribution Is an Important 
Concern on Rangelands

• Grazing 
management made 
easy

• Unfortunately, this is 
not reality 

Livestock are selective at 
multiple scales

Bite
Selection basis:

Nutrients
Toxins
Biomass

Feeding Station

Patch 
Distance to water
Slope
Barriers

Feeding Site
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Cattle often avoid:

- Steep slopes

- High elevations

- Areas far from water

(Mueggler 1965)
(Roath and Krueger 1982)
(Vallentine 1947)

Poor grazing distribution:
- Often results in localized overgrazing 
- May require reductions in stocking rates 

(Holechek 1988, Bailey et al. 1996)

Bear Creek 1977 Bear Creek 1996

Poor grazing management 
can cause problems, and
Good grazing 
management can resolve 
issues
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To help ensure that problems do not develop
Or that problems can be addressed.
Land management agencies, BLM and Forest Service
• Establish standards such as 4 to 5 inch stubble heights in riparian areas

• Cattle are moved  once forage is grazed to 4 or 5 inches in riparian zones
• If the stubble height standard is not met

• Season of use may be changed
• Stocking rate may be reduced
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Holechek (1988) 
recommended adjustments 

Hartley 
Ranch

Distance from water, km % reduction in grazing capacity 
0-1.6 No reduction 

1.6-3.2 50
3.2+ 100

(0 – 1 miles)
(1 – 2 miles)

(2 + miles)
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University of Nevada, Reno
Gund Ranch

Spring grazing on BLM allotment
April 4 to June 14 

On many ranches, this type of terrain would not be grazed

Approximately 1/3 of many rangeland areas have grazeable
areas that are not used

Grazing Distribution Is a Critical Trait in the West, 
but It is Not Simple to Genetically Select For

B
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Grazing distribution is a difficult and expensive 
trait to measure

Lotek collars cost $1800

A less expensive GPS tracking collar 
(Knight et al. 2018)
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Knight GPS collar costs about $250 
rather than $1800 for Lotek
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Lots of data!!
15 cows
Tracked for 4.5 months
Positions recorded every 10 minutes
Potentially 144 positions / day
In this case, over 19,000 locations per cow
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Condensing Tracking Data
• Preliminary data shows that 2 or more months of 

tracking is necessary
• Tracking data are spatially auto-correlated

• Consecutive locations are related

•Many positions from one cow are often 
summarized into one value

Cow      Slope    Elevation    Dist to H2O
835       28.7%   6628  ft 0.21 miles

Cow      Slope    Elevation    Dist to H2O
835       28.7%   2038  m      344 m       

NMSU – CDRRC
Las Cruces

NMSU Corona Ranch

Montana State University 
Thackeray Ranch, HavreHartley Ranch, Roy, NM

Todd Ranch, Willcox, AZ

We use terrain 
use rather than 
diet selection

Vegetation is 
too variable 
among ranches
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• Terrain use is multi-dimensional
• Steep slopes near water are a minor 

problem
• Steep slopes at high elevations or long 

distances from water are a problem
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Integration of terrain attributes

• Normalize slope, elevation 
and distance to water

• Then average attributes 
together

• “Rough” = elevation & slope
• “Rolling” = elevation, slope 

and distance to water

!"#$%&'%#()#*+

[∑'"#$%&'%#()#*(+−,)  ] ÷,

results in normalized value where the 
average cow = 100

Above average > 100 

Below average < 100

Normalized values for slope, elevation 
and distance to water can then be 
averaged

X 100

results in normalized value where the 
average cow = 100

Above average > 100 

Below average < 100

Normalized values for slope, elevation 
and distance to water can then be 
averaged
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!"#$%&'%#()#*+

[∑'"#$%&'%#()#*(+−,)  ] ÷,
X 100

Elevation &'%#()#*+

[∑'"#$%&'%#()#*(+−,)  ] ÷,
X 100

Distance from water#()#*+

[∑'"#$%&'%#()#*(+−,)  ] ÷, X 100

Rolling Index

An average of the these metrics compared to cows tracked in the same pasture at  
the same time (contemporary group)

More work needed on integrating terrain use metrics!!

Todd Ranch, Willcox, AZ

Although there is a great deal of data and it 
is complex, there are clear differences in 
distribution patterns

Hill Climber and Bottom Dweller Extremes
at the Todd Ranch
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Next Question:  Would selection for grazing 
distribution make any difference on the ground?

For Example:

Maybe “hill climbers” 
use more rugged 
terrain because more 
dominant “bottom 
dwellers” force them 
to use less desirable 
terrain???

So we started 
watching cattle 
….

Bottom
Dwellers Hill 

Climbers

- Grazing patterns of two herds were observed for 3 years
- Herd split to simulate selection for distribution

Research in Montana (Bailey et al. 2006)

Will selection for distribution make a difference 
on the ground?

Patterns persist even when hill climbers and 
bottom dwellers are separated 
(Bailey et al. 2006)
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P = 0.007

P = 0.009

Stubble height for hill climber treatment met 5 inch height 
goal often required by BLM and USFS for riparian areas.
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Largest difference between the hill climber and 
bottom dweller treatments occurred when forage 

was abundant

Period
Early Middle Late
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Bottom dwellers
Hil climbers

P = 0.04

Late in the grazing 
season, bottom 
dwellers used rugged 
terrain

1210 1300 1390

0 500 1000 1500 2000

August 1999

Positions recordedevery 15 minutes.

Cow 0123
Hill Climber

Cow 1080
Bottom Dweller Water

Water

Elevation (m)

Scale (m) 

No observed phenotypic 
relationship between 
terrain use and 
performance 
(Bailey et al. 2001 and 
VanWagoner et al. 2006)
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Is terrain use a repeatable trait? 
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One week tracking period of the same cow in the same 
pasture different years and seasons 
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One week tracking period of the same cow in different years

Evans Ranch

W ilb anks Ranch

Elevation use by week for 
the extreme two hill climbers 
(Cows 127 and 1025) and 
the extreme two bottom 
dwellers (Cows 916 and 
Blank)

W ilbanks Ranch
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Grazing distribution is a complex trait, 
but there is potential!
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Hope!
• DNA test to directly 

estimate genotype
• All you need is blood
• Cost should be less than 

$30 / cow
• Stay tuned

Heifer 7710

Heifer 7913Hartley Ranch

Two heifers with different 
genotypes at an identified 
genetic marker on 
chromosome 29

Heifer 7710
A_A genotype

Heifer 7913
A_C genotype
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Conclusions
• G razing  d istributio n  is a  critica l tra it
• W e lo o k at terra in  u se  b ecau se  it is  m o re  tran sferab le  

am o n g ran ch es
• Terra in  u se  is a  su m m ary o f lo ts o f track in g  d ata
• M ust integrate  slo pe, e levatio n  an d  d istance  to  w ater
• C o nsiderab le  variatio n  am o ng cattle
• N o t re lated  p h en o typ ica lly  re lated  to  m any p ro d u ctio n  

tra its
• Selectio n  h as the  p o tentia l to  reso lve  im po rtant grazing  

m anagem ent issues in  the  w estern  U S
• Terra in  u se  ap p ears re lative ly  co n sistently  in  m o st b u t 

n o t a ll ran ch es cu rrently  eva lu ated
• Terra in  u se  is an  interestin g  an d  p o tentia lly  im p o rtant 

an d  va lu ab le  se lectio n  tra it fo r w estern  ran ch es

Promise to develop 
hill climber cattle for 
rugged and extensive 
rangeland in the 
western US

Questions?


