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The Importance of Herbivory

When carnivores roamed the lands 
freely – and in places where they 
still do – herbivore populations 
determined the predator population 
size. In turn, predators kept the number 
of herbivores down, and thereby 
prevented overgrazing.

The disruption of this delicate balance 
– through the loss or exclusion of 
wild herbivores and predators from 
many areas – has had consequences 
for ecosystem function that scientists 
are only beginning to understand. For 
example, in the absence of sufficient fire 
and browsing herbivores, grasslands 
are susceptible to being taken over by 
woody plant species. However, human 
activities can also help to maintain or 
restore ecosystem function.

Grazing livestock can replace the 
ecological role of wild herbivores in 
managing vegetation and maintaining 
the landscape. In the US, herbivory on 
‘rangelands’ – grasslands, shrublands, 
woodlands, deserts, and wetlands 
grazed by livestock – is vital to 

maintaining these landscapes. However, 
over-grazing can also lead to the loss of 
individual plant species.

Just like humans, animals have dietary 
preferences. It is well recognised 
that livestock grazing affects the 
composition of rangeland plant 
communities. By selectively feeding on 
particularly palatable plants, livestock 
give unpalatable plant species the 
opportunity to outcompete the grazed 
species.

For decades, researchers have been 
exploring how to manage grazing on 
rangelands effectively, both to increase 
livestock productivity and to improve 
environmental outcomes. A key aim is 
to target the effects of selective feeding 
on rangeland habitats. Dr John Walker, 
a rangeland expert and Professor 
at Texas A&M AgriLife Research and 
Extension Center in Texas, has spent 
more than three decades investigating 
dietary preferences in livestock, and 
how they can be influenced to achieve 
management goals. His overarching 
goal has been to improve livestock 
productivity while enhancing the role of 

livestock grazing to improve rangeland 
health.

Through some innovative thinking and 
dedication, Dr Walker has successfully 
demonstrated how selective breeding 
can be used to develop livestock that 
have dietary preferences for specific 
plants. His ‘ACE goats’ are helping 
to control the invasive juniper shrub 
on grasslands across Texas and the 
surrounding states. 

HERBIVORE HELPERS: 
USING LIVESTOCK TO 
MANAGE RANGELANDS

Domestic herbivores – such as cattle, sheep, and goats – are 
remarkably important to ecosystems. Their feeding behaviours aid 
the management of natural habitats by preventing any individual 
plant species dominating the landscape. Thus, understanding 
livestock dietary preferences is vital for informing land management 
decisions. Dr John Walker from the Texas A&M AgriLife Research 
and Extension Center has devoted his career to exploring livestock 
dietary preferences, and how they can be manipulated to benefit 
rangelands. His ‘Aggie Cedar Eater’ (ACE) goats are now helping to 
control invasive juniper shrubs across the Great Plains of the US.
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In the US, juniper is a shrub that grows 
quickly, spreads fast, and outcompetes 
native plants. It is especially damaging 
to grassland ecosystems, where it 
routinely replaces grass species and 
changes the landscape. By 2013, there 
were 50 million acres of juniper in Texas 
alone – an area larger than the entire 
state of Nebraska – and the plant has 
been recorded in all 50 states. 

Currently, Dr Walker is contributing his 
considerable expertise – and his juniper-
loving goats – to a new collaborative 
project between rangeland scientists 
across multiple states, investigating how 
controlled fires and herbivory can be 
used to effectively manage rangelands. 
‘Effective use of any type of biological 
control requires an understanding of the 
grazing behaviour of herbivores and the 
ecology of the target plant species,’ Dr 
Walker explains.

Investigating Dietary Preferences

Determining the dietary preferences 
of livestock is tricky. After all, you 
can’t ask a cow what they like to eat. 
Understanding what livestock have 

been eating, which plants they prefer, 
and how their feeding behaviours 
can be influenced are fundamental 
first steps for developing techniques 
that support effective rangeland 
management.

Some methods for determining diet 
selection are more effective than others. 
Analysing collected faecal samples is 
simple, repeatable, inexpensive and 
useful for both wild and domestic 
animals. The advanced technologies 
available to analyse faecal composition 
each has its own limitations.

They also developed a technique to 
calibrate and validate a method for 
determining faecal plant components. 
The method, called ‘near-infrared 
spectroscopy’, uses light to accurately 
assess the botanical composition of 
samples. The results demonstrated 
that the method is most accurate when 
calibrated with samples from the same 
conditions, for example, a single group 
of sheep grazing in the same field at 
the same time. The digestibility of 
consumed plants and the interactions 
between dietary components during 

digestion complicate the task of 
maintaining the same condition. 
However, for the right research projects, 
near-infrared spectroscopy can be a 
valuable tool.

Manipulating Livestock Dietary 
Preferences

In some of his earliest research, Dr 
Walker investigated whether selective 
feeding could be controlled by 
managing grazing patterns. Confining 
and moving livestock between smaller 
sections of land gives plants the 
opportunity to recover between grazing. 
This allows higher stocking densities 
to be maintained, increases livestock 
productivity, and has numerous 
ecological benefits. However, Dr Walker 
and his colleagues discovered that 
animals do not become less selective 
when you control where they graze. For 
example, sheep will avoid eating leafy 
spurge even when they are running out 
of other food plants.

Undeterred, Dr Walker turned his 
attention to the root causes of dietary 
preferences. His epiphany came in the 
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form of a blue heeler dog called Gaucho. ‘One day I happened 
to read an article that described how to teach a heeler to head 
cattle, which I thought would be a very useful ability. So, I 
trained Gaucho to do an outrun as good as any border collie,’ 
explains Dr Walker. ‘Unfortunately, when I tried to use this new 
skill on cattle, Gaucho reverted to instincts, forgot everything 
he had learned and heeled the beast.’

‘The difference among different dog breeds demonstrates 
that animals can be selectively bred to modify their foraging 
behaviour,’ he continues. ‘This led me to ponder the question: 
if we could modify the behaviour of dogs through selective 
breeding, why couldn’t we do the same for livestock?’

Dr Walker and his colleagues knew that cattle, sheep and goats 
have different dietary preferences, and they demonstrated that 
it is the post-ingestion results that causes these differences. In 
other words, if eating a plant gives an animal a stomach ache, 
they won’t eat want to eat it again.

Initially, the researchers identified the feeding behaviours of the 
goats using his near-infrared spectroscopy technique. To test 
his theory, the research team began selectively breeding goats 
with the aim of either increasing or decreasing their preference 
for juniper. This allowed the researchers to determine 
physiological differences in high and low juniper consuming 
goats.  

The resulting goat breed – the ‘ACE goats’ – love to eat juniper. 
Dr Walker’s findings demonstrated that in just eight years of 
breeding efforts, the ACE goats were able to consume 50% 
more juniper than their original breed. These ACE goats 
also showed a much better ability to digest the unpalatable 
compounds in juniper that give it its distinctive odour. 

The Curious Pairing of Goats and Fire

Dr Walker’s super-goats are now helping scientists investigate 
how to improve rangeland management. In their new five-
year project, entitled ‘Enhancing Livestock Production 
from Rangelands in the Great Plains,’ experts from multiple 
institutions have teamed up with landholders to develop 
techniques to control juniper, prevent wildfires, and increase 
livestock production by 20% to improve rural community 
resilience.

Wildfires used to be fairly uncommon on the Great Plains, but 
have increased alarmingly in the last 50 years. Since 2002, 
Texas and Oklahoma have been in the top six states most 
impacted by wildfires. In 2017, Texas achieved the unenviable 
position of having the greatest number of wildfires and the 
largest acreage burnt. While climate change related extreme 
weather is doubtlessly playing a role in this increase, Dr Walker 
suggests that changes in land management practices are also 
contributing.

‘In 1965, there were 4.6 million goats in the Texas Hill Country, 
and juniper encroachment and wildfires were not a problem,’ 
he says, ‘Today there are less than 1 million goats in Texas, and 
both juniper encroachment and wildfires are a concern.’

The researchers suggest that prescribed, controlled fires 
are the only viable way to maintain good forage quality and 
quantity on grasslands. But the encroachment of juniper onto 
grasslands complicates this process. Juniper outcompetes 
grass species, reducing both grass productivity and spatial 
continuity. With less grass to burn, the intensity of fires is 
reduced. And reduced intensity helps juniper survive the fires.

ACE goats can help to solve this problem, in a controlled 
fire and grazing regime called ‘pyric herbivory’. The goats in 
conjunction with prescribed fire prevent juniper from re-
establishing and thus maintain grasslands and protect them 
from future juniper encroachment. Because goats prefer to 
forage in recently burnt patches with new regrowth, the effects 
of pyric herbivory can be localised.

Plant regrowth in burnt patches also have a higher protein 
content and are easily digestible, reducing the need for protein 
supplements to support livestock. The higher productivity 
achieved with pyric herbivory improving economic returns, thus 
improving the resilience of rural communities that depend on 
livestock production.

In addition to developing pyric herbivory techniques to manage 
rangelands, the researchers are establishing Demonstration 
Ranches to ensure this knowledge is disseminated to 
producers, resource managers, agribusiness leaders, and the 
public. With their educational programs, the team aims to 
overcome the social barriers to the use of prescribed fire and 
livestock grazing.
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Dr John W. Walker began his research career investigating 
dietary preferences in livestock for his doctoral studies at 
Texas A&M University. He currently holds the position of 
Professor at the Texas A&M AgriLife Research & Extension 
Center, where he conducts research on increasing the efficiency 
and sustainability of range livestock and wildlife production. 
His research interests relate to the development of new 
technologies for modifying diet selection in grazing ruminants, 
through selective breeding, nutritional interventions, and 
learning. Dr Walker used his knowledge of livestock foraging 
behaviour with an understanding of plant ecology to develop 
the concept of targeted grazing. Targeted Grazing is the 
carefully controlled grazing of livestock to accomplish specific 
vegetation management objectives. To improve targeted 
grazing prescriptions he developed calibrations for near-
infrared spectroscopy to predict the botanical composition of 
livestock diets using faecal samples. He is currently developing 
image analysis procedures for micro-histological analysis of 
faeces to determine the botanical composition of herbivore 
diets for a wide variety of species. In addition to his research 
activities, Dr Walker also oversees the management of around 
20,000 acres of rangeland across six properties in four counties.
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