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Ecosystem management with grazing cattle

• Evolution

• Adaptation

• Perceptions

• Effects of grazing on vegetation, soil, mammals, insects, GHG and nitrogen

• Summary 

• Reflections
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Grazers, vegetation and evolution

• Browse plants appear around 65 million years ago while grasses
appear 26 million years ago

• Browsing herbivores (ancestors to giraffe, deer, antelope, and 
camels)  ~38 million years ago

• All ruminant grazers (bovids) > 26 million years ago

• Herding ~12,000 years ago
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Hofmann, RR 1989. 

Oecologia, 78:443-457
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Grasses and browse 
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GRAZING 

• Grazing and browsing is a nutritional necessity 

• Grazing and browsing is a tool to manipulate shrub, bush and forest 
vegetation development (succession) 

• Grazing is a tool to manage ecosystems.

• Grazing provides ecosystem services 
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Knowledge of the effects of grazing 
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Grazing for vegetation 
management

Hjortholm 1920 with grazing

Hjortholm 1985 : severly reduced grazing
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Grazing and plants

Lightly/
lenient / low 
intensity

Moderate
grazing 

Severe/ 
High
intensisty

Ungrazed/ 
abandoned 

Where

Plant biomass (Norway), Finland, 
Africa

Plant species
diversity/indicator plants

Central Europe, Cuba,  
Hjortholm DK

Plant species diversity Fussingø; UK 

Bird diversity Mols Bjerg DK

Insect diversity Hjortholm DK

Small mammal diversity Fussingø DK

Dung beetle diversity Brazil, Tanzania
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Grazing and soils

Management “improvement” from low to high Where

Soil SOC Europe: review; 
World review 
update

Soil organic matter, erosion, 
total N, soil respiration

Argentine
Pategonia

Soil organic carbon, total N, 
soil microbial bioamass C, 
mineral N and basal 
respiration

Germany

Soil microbial biomass C
Soil microbial activity (carbon 
utilization) 

Aberdeen
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Hansen, J. 2010. The Danish nitrogen budget in a 
nutshellhttps://agro.au.dk/en/current-
news/news/show/artikel/nationalt-kvaelstofbudget-skaber-overblik/



Parameters that change the picture – at local levels 

• With regards to grazing and plants, soil, insects and mammals
• BIOMASS type and allotment (plant species, surplus or “just” sufficient)

• FREQUENCY of grazing 

Does the effect of 1 animal grazing for 10 days = the effect of 10 animals grazing for 1 day? 

• SEASON of grazing (plant phenology- previous season) 

• ANIMAL SELECTIVITY (eaten/available)

• With regards to CO2e and N

• Feed additives / feeding strategies

• Agent X or Agent Y
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How to summarize? Consider units and scales 

• Competition between human food – animal feed needs to be minimized-
How do we evaluate this? 

• Per kg product:  (effects measured per liter milk or meat) 

• Per unit area :  Organic lower C footprint 

• Edible protein conversion ratio/ Land Use ratio
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Living within boundaries- safely and justly  
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Steffen W, Richardson K, Rockström J, et al. 2015. Science 347, no. 6223 Raworth K.  2012 Oxfam Discussion Paper.        



REFLECTIONS- can one size fit all?-
Multicriteria decisions 

• Weigh of each aspect combined 
with the “science” of impacts for 
multi-criteria decision analyses. 

• -social 

• Rural development; livelihoods, 
working conditions

• - economy

• Farmer profits, export income

• - environment

• Biodiversity, nitrogen overload,GHG



Multidisciplinary efforts to make science based 
transparent decisions that encompass trade offs. 
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