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Ecological and economic responses and “thresholds” 
have considerable relevance to sound rangeland 
management and monitoring, particularly for pre-
venting soil and vegetation degradation or restor-

ing lost productivity once damage has occurred. Both kinds 
of thresholds relate to points at which some kind of manage-
ment intervention is either warranted or might no longer be 
worthwhile, and this is particularly pertinent to the context 
of brush or timber management. Ecological thresholds reveal 
deficiencies in land resource management and are well illus-
trated by state-and-transition models that describe shifts in 
range condition states with increasing gradients of manage-
ment pressure or disturbance.1 Economic thresholds typically 
involve the interplay of diminishing benefits and increasing 
costs and draw heavily on the weed and pests management 
literature for agricultural crops.2

When we are working with rangeland resource degrada-
tion or rehabilitation issues, the life cycles of perennial plants, 
times to impact, and feedback from management interven-
tions are usually much longer than the short-term impact and 
feedback to treatment cycles of weed and pest outbreaks in 
annual pastures and crops. In this context an asymmetry may 
exist between appropriate responses for management action 
on the basis of ecological signals and where that action might 
yield an immediate economic response. Due to delayed feed-
backs in production responses to resource impairment, the 
case for economically warranted action may be signaled well 
past the point at which lower-cost ecological management 
options might exist, leaving scope only for higher-cost inter-
ventions or even capitulation.3 The environmental and eco-
nomic context and ecological processes are important for ad-
dressing such management opportunity asymmetries. At low 
levels of apparent harm, the ecological response to treatment 
may be of limited economic value relative to the immediate 
cost of taking action. Where the level of resource impairment 
is already severe there may be a positive, but limited, eco-
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On the Ground
• Ecological and economic thresholds are impor-

tant considerations when making decisions about 
safeguarding or restoring degraded rangelands.

• When degradation levels have passed a thresh-
old, most managers figure it is either time to take 
action or too late to take action depending on the 
particular circumstances of the case.

• Considerations of ecological responses and 
thresholds have largely come from rangeland 
studies involving perennial vegetation with long-
lived cycles of causes and effects, whereas think-
ing on economic responses to management and 
thresholds have often been informed by studies 
of weeds and pests in annual pastures and crops 
where cycles are fairly short and responses to 
control are generally fast.

• In many cases of rangeland degradation, an asym-
metry may exist between opportunities for taking 
action on the basis of shorter-term ecological sig-
nals and where that action will actually yield an 
economic response, which is often in the interme-
diate to longer term.

• In many cases the time for economically war-
ranted action is well past the point at which 
low-cost ecological control options exist, leav-
ing only scope for higher-cost treatments or ca-
pitulation.
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