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Quantifying Short-Term Soil Biological and 
Vegetation Feedback from High-Intensity, Short-

Duration Grazing Versus Conventional Grazing

Emily Bean1 and Linda van Diepen1

Introduction
Debate over best grazing management has remained 
volatile and inconclusive for decades. Many studies have 
examined long-term effects of grazing management on 
soil and vegetation parameters, but few have monitored 
effects of grazing on the soil microbiological community. 
In addition, scientific literature presents conflicting 
information on the effect of animal impact on soil 
microbial biomass, diversity, and function. Though 
soil microorganisms are known to be important in all 
ecosystems as they are drivers of critical biogeochemical 
processes, e.g., carbon (C) and nitrogen (N) cycling, 
only recently has soil biodiversity been recognized as 
an important parameter of quantifying soil health for 
a variety of environmental, agricultural, and human 
health benefits; therefore, it is critical to understand how 
agricultural systems impact soil microbial diversity. This 
study addresses that knowledge gap by quantifying soil 
microbial and biogeochemical responses immediately 
following grazing and linking plant–soil–microbe 
interactions by integrating immediate changes in 
vegetation growth.

Objectives
(1) Does the soil microbial community change after 
grazing, and is this response different immediately 
after disturbance compared to longer term? (2) Does 
vegetation recover at different rates depending on the 
severity of defoliation? (3) Is there a detectable correlation 
between changes in soil microbial community structure, 
biogeochemical cycling, and vegetation recovery 
following disturbance?

Materials and Methods
In summer 2017, a grazing trial was implemented at the 
Laramie Research and Extension Center (LREC). Twelve 
adjacent 1/2-acre paddocks were grazed according to three 
treatments in a randomized complete block design: a high-
intensity, short-duration treatment (HI), a low-intensity, 
medium-duration treatment (LO), and a no-grazing 
control (NG) (Fig. 1). Vegetation and soil samples were 
taken one week before grazing (baseline data), and 24 

hours, one week, and four weeks after grazing. Microbial 
functional diversity was quantified by extracellular 
enzyme assays, which detect the activity of C, N, and 
phosphorus (P) cycling enzymes. Microbial biomass was 
measured using chloroform-fumigation incubation, and 
biogeochemical parameters included dissolved organic C 
and N, and mineral N. Vegetation biomass and recovery 
were monitored with a rising plate pasture meter, a 
manual device that uses a large metal plate to measure the 
density of vegetation, which, in turn, allows the user to 
determine forage biomass. This method is non-destructive 
to pasture forage so accurate measurements can be taken 
before and during intensive grazing.

Results and Discussion
Prelimanary results indicate that microbial biomass C 
differed significantly between the grazing treatments (HI 
and LO) and the NG control. Extracellular enzymatic 
activity per unit of microbial biomass C was significantly 
different between the grazing treatments and the control 
for the lignolytic (enzymes that degrade lignin) and P 
cycling enzymes. Microorganisms release extracellular 
enzymes into the soil, where they degrade organic matter 
and perform important nutrient-cycling functions. 
Measures of extracellular enzymatic activity can be used 
as a proxy for soil microbial activity—and an indirect 
glimpse of soil health. Dissolved organic N differed 
between the LO and the HI grazing treatments, and 
between the HI treatment and the control. Vegetation 
recovery (the growth of vegetation over time following 
grazing) was higher in the HI grazing treatment than both 
the LO treatment and control.

These results indicate that grazing may have an immediate 
effect—detectable after 24 hours following grazing—on 
soil nutrient availability and soil microbial activity, and 
that vegetation recovers faster following high-intensity, 
short-duration grazing compared to low-intensity, 
medium-duration grazing. These results also suggest that 
grazing management can have an immediate effect on 
soil biological parameters, which could impact producer 
management for short-term soil restoration goals. The 
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grazing trials will continue in summer 2018 with a release 
of new data expected in the 2019 Field Days Bulletin.
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Figure 1. Grazing trial in action at LREC.




