
We are using a variety of new and emerging technologies for evaluating cattle on pasture (Figure 2, below).

Habitat Selection – We are comparing different global-positioning system (GPS) technologies for their accuracy in tracking

cattle habitat use during summer and fall, including CERES™ eartags, GPS AS™ ear tags, and LOTEK™ collars.

Cattle Activity – Leg-mounted pedometers (IceRobotics™) quantify cattle activity budgets while grazing (Figure 3 ).

Cattle Performance – Cow/calf pairs are weighed at the start and end of grazing in summer and fall. Cattle are assessed

for CH4 emissions using GreenFeed Emission Monitoring (GEM™; Figure 4) technology, with sampling of the rumen used

to characterize the rumen microbiome and digestive (e.g., fatty acid) profile.

TOOLS FOR CATTLE ASSESSMENT

Precision agriculture (PA) is growing in popularity and is an important

means to increase production efficiency by achieving the same output with

reduced inputs. While PA technology improvements have advanced

markedly in crop production (i.e., in the application of fertilizer, pesticide,

and irrigation water) and are growing for confined animal production

systems where production environments (including feed access) are

tightly controlled, achieving this same outcome for extensive livestock

production is more challenging.

Much of the annual beef production cycle in Canada occurs as free-

ranging animals on rangeland, where variability in landscape, habitat and

forage plants is high (Figure 1). As such, beef cattle exhibit strong

expression of complex behaviors, including their choice of preferred

habitats and forage plants during feeding, as well as activity budgets in

searching and consuming forage. Collectively, these behaviors influence

the performance of cow/calf pairs, as well as alter the environmental

sustainability of beef production.

Precision ranching (PR) strives to utilize emergent technologies to

better understand and manipulate animal behaviors, and thereby ensure

the “Right animal is in the right place at the right time”, to balance

both economic and environmental outcomes during pasture-based cattle

production.
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GOALS

1) Quantify the habitat/dietary selection patterns of cattle

while grazing on heterogeneous pasture.

2) Evaluate cow/calf weight gain, rumen function, and

CH4 emissions while on summer and fall pasture, and

relate these to cattle selection patterns (#1).

3) Quantify the activity (bioenergetic) budgets of cattle,

and relate these to #1 and #2 above.

4) Evaluate the use of previously established genomic

markers for feed efficiency in drylot, for subsequent

use in predicting animal performance on pasture.

5) Utilize virtual fencing (VF) as an alternative

management strategy to control cattle on pasture.

KEY RESEARCH OUTCOMES
A) A novel approach to characterize cattle diets while grazing pastures, including the potential to quantify intake rates – information needed for feed efficiency assessment.

B) Insight into the seasonal habitat selection patterns of cattle grazing diverse pasture environments, including their activity budgets from turnout to weaning.

C) Robust test of how cow/calf performance (weight gain, enteric methane) on pasture varies with habitat selection, dietary composition, animal activity and drylot RFI.

D) Preliminary identification of markers linking cattle performance to behavior and activity, thereby directing future selection tools allowing producers to improve their production.

E) Refinement of virtual fencing platforms for cattle as an alternative to the use of costly fencing when implementing rotational grazing.
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Figure 1: Roy Berg Kinsella Research Ranch landscape; Cattle locations from GPS 

Figure 4: GEM used to assess CH4 emissions

Figure 5: Real-time control and resulting heatmap using NoFence™ collars 

Diet Composition – DNA barcoding is being

used to characterize the dietary composition of

cattle under open-range conditions, with further

validation conducted in drylot feeding trials with

customized novel diets.

Virtual Fencing – Remote control of heifer

grazing patterns in space and time, including the

implementation of rotational grazing, is being

achieved with NoFence™ collars (Figure 5). This

will be scaled up to include cow/calf pairs in

2023.

Figure 3: 24 hr activity budget of a single cow over 2 consecutive days 
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