
Browsing Opportunities in Ohio Forest Increases Breadth of 
Natural Behaviors Displayed by Goats
B. Latham, M. Pinkerton, H. Jermolowicz, J. Pempek, B. Wenner

DEPARTMENT OF ANIMAL SCIENCES

Department of Animal Sciences

CFAES provides research and related educational programs to clientele on a nondiscriminatory basis. For more information, visit cfaesdiversity.osu.edu. For an accessible format of this publication, visit cfaes.osu.edu/accessibility.

Introduction

As ruminant animals, goats have the potential to 

significantly alter flora composition with their browsing 

habits. This can and has been used as a sustainable 

solution for controlling invasive species threatening native 

vegetation. This pilot study focused on the behavior of 11 

goats as part of a study aimed at investigating how 

disturbances, including goat grazing, can impact invasive 

species and the trajectory of succession within an Ohio 

forest. The behavior of an animal can serve as an 

indicator of its welfare status, with the ability to exhibit 

natural behaviors being a component of two prominent 

animal welfare frameworks, including the Five Freedoms1

and Three Circles of Animal Welfare2 models. The 

domestication of goats complicates the standards that 

should be applied to establish their natural way of life. For 

our purposes, natural behaviors are those that are 

species-specific and innate to goats. The rationale behind 

this project is rooted in the assumptions of animal 

welfare: if goats are to be used by humans for land 

management purposes, then it is the ethical duty of 

animal caretakers to ensure their welfare considerations 

continue to be satisfied through behavioral observations.

Hypothesis

Goats subjected to the forest treatment group would:

• Express a wider range of both behaviors and postures 

than goats assigned to the grass treatment group.

• Exhibit browsing behavior, an action not available 

to goats in the grass treatment group, but still a 

species-specific behavior.

Objectives

• Document the behaviors of goats in the forest and 

grass treatment groups according to the species-

specific behaviors as defined in the ethogram used for 

the study.

• Establish whether providing browsing opportunities is 

associated with a wider range of displayed behaviors.
Methods

An ethogram of goat-specific behaviors was constructed, 

emphasizing behaviors associated with feeding. As part 

of a larger research study, goats had been randomly 

assigned to live in a forested area (n = 8) or grassy 

paddock (n = 3). Live observations occurred twice per 

day from August 19th, 2020 to August 24th, 2020 in the 

morning from 0700 to 1000 h and again in the evening 

from 1700 to 2000 h. For each session (AM or PM), the 

observer alternated which treatment group was observed 

first. Each goat’s behavior and posture was individually 

recorded every two minutes, with the observer switching 

treatment groups every 30 min during the session. Prior 

to data collection, the 3 observers calibrated their 

observations using previously recorded videos until at 

least an 80% agreement was reached among the 

observers. In the case of one of the observers, their data 

collection was obtained through recorded videos. For this 

reason, all “out of view” observations were excluded. 

“Inactive,” “grazing,” and “other” behavior variables were 

log-transformed and analyzed using a repeated 

measures ANOVA. Data are presented as back-
transformed means ± 95% confidence intervals. “Other” 

indicates behaviors that represented less than five 

percent of the time budget and have been combined.

Figure 2. This is a photograph taken of "Goat I." This goat was 

assigned to the grass treatment group and can be seen grazing with 

a quadrupedal posture. The ethogram defines grazing as eating grass 

or plants from the ground level with the head lowered.

Figure 1. This is a photograph taken of ”Goat C.” This goat was 

assigned to the forest treatment group and can be seen browsing with 

a quadrupedal posture. The ethogram defines browsing as 

consuming plant matter from trees, shrubs, bushes, etc. with the head 

in a raised position.

Results

• Behavior:

• Grass – More than two thirds of the goats’ time was 

spent grazing and inactive. All other time was 

dedicated to ruminating, locomoting, self-grooming, 

performing environmental manipulation, interacting 

with humans, and carrying out other behaviors.

• Forest – Proportions of time spent performing each 

behavior were more uniform in distribution. A third of 

the time was budgeted browsing while a little less 

than a quarter was allocated to ruminating. Inactivity 

and grazing behaviors were expressed in slightly 

less frequent amounts.

• Posture: Both groups of goats spent 75% of their time 

standing quadrupedal however, goats subjected to the 

forest treatment exhibited bipedal postures which 

reduced the proportion of their time spent lying to 21%.
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Discussion
Comparing the time budgets of the goats in each of the 

treatment groups reveals that goats assigned to the forest 

exhibited a wider range of natural behaviors and postures, 

including browsing and assuming a bipedal posture. Yet, 

the goats in the grass treatment group spent more time 

grooming and engaging in 'other' behaviors. The 

increased proportion of time spent inactive and lying for 

the goats in the grass treatment group could indicate 

boredom, a negative welfare state. According to the Three 

Circles of Animal Welfare model, natural living is a critical 

component of animal welfare and is measured by the

expression of natural behaviors. Therefore, this pilot study 

has important implications in that using goats to clear 

invasive vegetation might be beneficial to their welfare by 
promoting more natural behaviors. 

Future studies with a larger sample size are needed to 

further define this relationship between browsing 

opportunities and expression of natural behaviors. Future 

studies are also necessary to investigate the influence of 

such environments on the goats’ biological functioning, 

another critical aspect of animal welfare. Goats in the 

forest treatment group were exposed to more sharp 

objects and, therefore, possible infection points, which 

could have contributed to the observed cases of sore 

mouth within the forest treatment group. Additionally, the 

goats in the forest treatment group lost weight throughout 

the study, despite allocating more time per day to food 

procurement, which might indicate the browse was lacking 

in nutritional value compared to the pasture. Balancing 

biological functioning with natural living is an important 

avenue for future research to determine the practicality of 

using goats to clear invasive species from an animal 

welfare standpoint. Our pilot study established expected 

differences in behaviors between the morning and 

evening hours and does not appear to hold any 
implications for the welfare of the goats.

Figure 3. Time Budgets for the Forest (left) and Grass (right) 

treatment groups.

Goats in the forest tended to ruminate more often 

(p=0.09), while goats in the grass treatment group spent 

significantly more time grooming (p=0.02) and engaging 

in other behaviors (p=0.04). Between the morning and 

afternoon observation sessions, goats spent more time 

inactive (p<0.0001) and ruminating (p<0.0001) in the 

morning sessions than in the afternoon. Incidences of 

grazing (p<0.0001) increased in the afternoon sessions 

and locomotion (p=0.07) tended to increase in the 

afternoon as well. Posture variables were not 

transformed: there was increased lying (p=0.005) in the 

morning sessions compared to the afternoon. Goats in 

the forest had a tendency to assume a bipedal posture 

(p=0.097) more often in the afternoon than in the 

morning.

Figure 4. Goat 

displaying bipedal 

posture.

Figure 5. Goats hidden in the forest plot.


