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Robust cattle valorise ecosystem services 
of marginal grassland
Caren M. Pauler, Manuel K. Schneider
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Semi-natural, marginal grasslands

Created 
+ 

maintain

ES: biomass production, biodiversity, landscape aesthetic for recreation and tourism

Underused in modern agriculture → loss of ES

Grazing animals = driver 
of pasture characteristics
• Selective grazing
• Trampling pressure
• Seed dispersal
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Hypothesis I: Breeds differ in their characteristics
Hypothesis II: Breeds cause distinct vegetation

Breeding

• Selective grazing
• Trampling pressure
• Seed dispersal
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Hypothesis I: Breeds differ in their characteristics
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Highland cattle

Original Brown

Angus × Holstein

Methods I: Grazing experiment

×Switzerland

Alpine summer pastures
2000 m above sea level
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High forage quality

Medium forage quality

Low  forage quality

Methods I: Grazing experiment
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Forage observation + 
biomass removal measurement

↓
preference 

of plant species and traits
↓

selection evenness

Grazing experiment: Foraging behaviour
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c) Pedometer d) GPS-Tracking

← Steps per hour

Grazing experiment: Movement behaviour

Distance covered → 
Space-use evenness →
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Hypothesis II: Breeds cause distinct vegetation
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50 paired pastures

High-productive breedsHighland cattle

Highland cattle High-productive breed

Methods II: Observational study 
of vegetation adaptation

Germany

Switzerland ~ 475 plant species
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pbreed < 0.001
(generalised linear mixed effects model)

High-productive breed
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Differences in plant species richness

Plant species
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pbreed < 0.01
(generalised linear mixed effects model)

Plantago major

Poa supina

Trifolium repens

High-productive breed

Hi
gh

la
nd
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at

tle

(Cover weighted mean)

Indicator of trampling 
adaptation defined by 
Briemle et al. 2002

Differences in vegetation 
trampling adaptation

Trampling adaptation
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Base area
WeightPressure = 

Highland cattle
Original Brown     
Angus × Holstein
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Differences in body weight and claws

Tukey range tests
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Differences in movement behaviour
Ø

 st
ep

s p
er

 h
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r

Highland cattle Original Brown Angus × Holstein

Space-use
low high

Flat

Steep

Highland cattle
Original Brown     
Angus × Holstein

Tukey range tests
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Colchicum autumnale

Nardus stricta

Carlina acaulis

pbreed < 0.001
(generalised linear mixed effects model)

(Cover weighted mean)

High-productive breed

Hi
gh

la
nd

 c
at

tle
Indicator of grazing 
adaptation defined by 
Briemle et al. 2002

Differences in vegetation 
grazing adaptation

Grazing adaptation
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Preference

Highland cattle
Original Brown
Angus × Holstein

Consumption: 
Differences in plant trait preference

Avoidance

Forage quality
N content
C:N ratio
Woodiness
Defence

(linear mixed-effects models)
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Daily 
weight 
change 
(kg/d) 

Highland cattle
Original Brown     
Angus × Holstein

Foraging behaviour: Differences in forage quality 
and daily weight gain

Tukey range tests
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Pauler et al., 2019. Vegetation composition
Pauler et al., 2020. Plant traits and forage selection 
Pauler et al., 2020. Anatomy, movement, foraging    

Conclusion

 Breeding unintentionally modified anatomy, movement and foraging behaviour.
 Breed is an overlooked driver of pasture vegetation.
 Robust breeds valorise ecosystem services of marginal grassland better 

(biodiversity, meat production, landscape aesthetic).
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Thank you 
for your 

attention!
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pbreed < 0.001

(cover weighted mean)

→ biotope cross-linkingHigh-productive breed

Hi
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Differences in vegetation seed dispersal
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pbreed < 0.05

(cover %)

High-productive breed

Hi
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Vegetation adaptation: Differences in wood cover
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Length of adaptation period (yr)

* Pairwise difference in number of plant 
species between pastures grazed by Highland 
cattle and high-productive breeds (γ diversity)

*
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Vegetation differences increase with adaptation time
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