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Title: Development of cost-effective health indicators for fescue grasslands of British 
Columbia  
Project purpose and management implications: 
This study determined effects of long-term cattle grazing on soil properties and vegetative 
characteristics of rough fescue (Festuca campestris Rydb.) grasslands within Interior 
Douglas-fir biogeoclimatic zones in southern interior BC. The objective was to quantify the 
relationships among grazing, vegetation, and soil indicators for fescue grassland 
ecosystems. The project aimed to advance recent studies on indicators of rangeland health 
on upland grassland ecosystems in the southern interior. 
 
Improved range health assessments will be used by range managers to better monitor the 
effectiveness of their practices. The results of this study will be useful for BC Ministry of 
Forests and Range and BC Ministry of Environment staff administering range practices on 
rangelands. In addition, NGO’s such as the Grassland Conservation Council of BC and 
ranchers managing Crown and private rangeland in BC will find the results useful. 
 
Project start date:  April 2007 
 
Length of project:  one year 
 
Methods: 
The study was carried out on 20 treatment units consisting of ungrazed exclosures and 
adjacent grazed areas.  Treatment units were located at nine grassland sites within the 
Interior Douglas-fir biogeoclimatic zone in southern interior of BC.   All treatment units were 
characterized by open grassland with a potential natural plant community dominated by 
rough fescue.  
 
The National Research Council (NRC) (1994) and Herrick et al., (2002) outlined three 
principal criteria for determination of rangeland health (1) degree of soil stability and 
watershed function, (2) integrity of nutrient cycles and energy flows, and (3) presence of 
functioning recovery mechanisms. To address these criteria various soil and vegetation 
properties were assessed in this study and they are listed below: 
 

a) soil bulk density and mechanical resistance, indicators of soil compaction, hydrologic 
function, and soil pore stability; 

b) soil aggregate stability, describes the resistance of soil structure to external 
disturbance; 

c) total soil carbon and nitrogen, representing total inventory of soil organic matter; 
d) soil polysaccharides, indicator of the most readily available source of energy for soil 

micro-organisms and one of the factors that enhances aggregate stability; 
e) living above-ground biomass, an estimate of site productivity (energy capture); 
f) dead above-ground biomass, an indicator of nutrient cycling; 
g) density of key late seral grasses, an indication of the rate of recovery possible; and 

 



 

h) flowering culm density of key late seral grasses, an indication of reproductive 
capacity  to determine plant recruitment potential. 

 
In this study we related soil and vegetation properties known to be affected by grazing 
(dependant variables) to easily assessed parameters that do not require laboratory 
analyses nor time consuming measurement (indicator variables). Regression was used to 
determine if cost-effective indicator variables (i.e., easily assessed parameters that do not 
require laboratory analyses nor time consuming measurement) were related to fundamental 
soil and plant properties known to be related to good site health.  Treatment units were sub-
sampled from 3 to 50 times, depending on the parameter measured, to provide a better 
estimate of the mean.  Simple linear and second degree polynomial models were tested.   
 
Project scope and regional applicability: 
Rough fescue grasslands of southern interior BC.   
 
Interim conclusions: 
Eight parameters, within all three National Research Council  principle criteria for rangeland 
health, were found to be altered by long-term cattle grazing.  Soil bulk density, soil 
mechanical resistance at 4.5 cm depth, total soil C at 0 - 7.5 cm and 7.5 - 15 cm depths, 
total soil N at 0 - 7.5 cm depth, total aboveground living biomass, litter biomass, and rough 
fescue plant density were all negatively affected by cattle grazing.   
 
Additionally, the relationships among vegetation/soil indicators and rough fescue grassland 
health were quantified. Twenty-four potential indicators were screened for their ability to 
predict rough fescue grassland health as defined by NRC’s three principal criteria. The top 
five indicators based on cost-effectiveness and strength of relationship (R2) with health 
criteria are: percent exposed mineral soil, percent litter cover, percent Sandberg’s 
bluegrass cover, percent Junegrass cover, and percent rough fescue cover.  Two of these 
five indicators (percent litter cover and percent Sandberg’s bluegrass cover) showed 
redundant function with percent exposed mineral soil suggesting that they do not contribute 
unique information to an assessment of health. 
 
Percent rough fescue cover is an essential indicator of the presence of functioning recovery 
mechanisms.  There were no substitute indicators found that can be used to assess this 
particular health category. Percent exposed mineral soil is a sensitive indicator of the 
degree of soil stability and watershed function, as well as an indicator of the integrity of 
nutrient cycles and energy flows in rough fescue grasslands.  Percent Junegrass cover is 
not as sensitive an indicator as percent exposed mineral soil, but has general overall 
strength with many health measures. 
 
Contact: Reg Newman    e-mail: Reg.Newman@gov.bc.ca 
Project webpage: http://www.for.gov.bc.ca/HRE/ecoearth/ordroad/HealthIndic.htm 
 


