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Range condition from an ecological perspective: Modifica-
tions to recognize multiple use objectives
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Abstract

Two changes in traditional range condition analyses are recom-
mended: (1) to replace the terms excellent, good, fair, and poor
with ecological equivalents of climax, late seral, mid-seral, and
early seral in cases where this is practical; and (2) to develop
relationships between products (e.g., livestock, wood products,
water) or conditions (e.g., infiltration, site stability, erosion) and
successional stage or state. Such information will allow the land
manager to evaluate possible tradeoffs between managing for a
particular successional stage or state and particular goods or
services.
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Smith (1979) stated that the concept of range condition is “per-
haps the most important one in range management.” Yet much
uncertainty and controversy surrounds not only the meaning of the
concept, but also the methods of its determination and application.
Aside from short-term considerations of current forage conditions
on a range (Gray 1975), range condition has usually referred to
present vegetational composition or production, in relation to the
potential for the site (Tueller 1973, Stoddart et al. 1975, Smith
1984).

Although several specific methods for range condition classifica-
tion have been used (Pamo 1983, Smith 1984), these can be
grouped into 2 general approaches: site potential approach based
on primary productivity; and an ecological approach based on
departures from climax (Hacker 1983, Pamo 1983, and Smith
1979). In either case, determining potential or climax conditions
can be difficult.

In some situations the stated management objective is to
improve range condition. However, the definition of what consti-
tutes improvement is lacking. Are we trying to increase productiv-
ity of a species or to increase soil water infiltration? Does
improvement reduce shrubby cover? Recognizing the relationship
between specific products or uses and successional stage may help
managers focus their goals and objectives.

The objective of this paper is to describe an approach to range
condition classification which combines some features of both a
site potential and ecological approach. Our approach embodies
some of the suggestions provided by Smith (1979, 1984).

General Approach

The quantitative climax approach to range condition classifica-
tion is tied closely to the concept of secondary succession (Dyk-
sterhuis 1949, 1958). Condition classes (excelient, good, fair, and
poor) correspond to degrees of deterioration or departures from a
perceived climax (Thomas and Ronnigan 1970). Originally, the
concept of condition probably did not refer to any specific land
use, although the terms “decreaser” and “increaser” referred to
reaction of species to grazing. However, land managers are inter-
ested in other uses and responses of range sites or habitat types
(Smith 1979). In addition, the terms excellent, good, fair, and poor
may not portray the intended connotation for the land manager
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(i.e., wildlife habitat, water, primary production). Several uses may
be maximized at some stages below climax. Smith (1979) recom-
mended dropping these descriptive terms and using a numerical
rating to reflect site condition. The foundation of range manage-
ment is applied ecology and the concept of range condition (and
trend) should remain grounded in the perspective of succession to
the extent possible (Smith 1979). We recommend using ecological
terms climax, late seral, mid-seral, and early seral stages to replace
excellent, good, fair, and poor stages. These terms indicate only
ecological condition, not suitability for a particular use. Of course,
such terms relate to stages along a continuum from climax to early
seral stages. Distinguishing between stages is always somewhat
arbitrary, although many techniques are available.

An Example

Since range condition is based on or reflects succession, the next
step in our approach is to consider products or conditions of land
use as variables which depend (in part) on successional stage. Such
an approach was used by Brown et al. (1974) to determine multiple-
use values following control of ponderosa pine ( Pinus ponderosa
Laws) forests in northern Arizona.

A specific example comes from the sandy upland range site in
southern desert rangeland, southern New Mexico. Four range
condition classes have been described by Gay (1965) as follows:

Excellent condition—A pure stand of black grama ( Bouteloua erio-
poda [Torr.] Torr.) with occasional yuccas ( Yucca spp.) present.
Good condition—Mostly black grama with some mesa and sand
dropseed (Sporobolus flexuosus[ Thurb.] Rydb. and S. cryprandrus
[Torr.] Gray), snakeweed ( Gutierrezia sarothrae [Pursh] Britt. &
Rushby), and numerous annuals.

Fair condition—Some black grama, mostly mesa dropseed; mes-
quite ( Prosopis glandulosa[Torr.]) and yucca evident. Much of site
production due to annual grasses and forbs.

Poor condition—Mesquite, yucca and snakeweed are dominant. A
few scattered mesa dropseed plants are present. Extreme erosion has
exposed the caliche layer. No desirable grasses present.

These desert grassland ranges are used for cattle grazing, but
successional status also influences many other components of these
ecosystems (Pieper et al. 1983). The relationship between some of
these components and successional stages, assuming a complete
correspondence between range condition classes and successional
stage, is shown in Figure 1. These relationships were based on the
current information available, but are used only for illustrative
purposes. In some cases, it might be desirable to recognize a fifth
category below the early seral stage, which could be called the
pioneer stage.

Data on forage biomass came from studies on the Jornada
Experimental Range (Pieper and Herbel 1982, Paulsen and Ares
1962), the New Mexico State University College Range (Pamo
1983), and other locations in southern New Mexico (Beck and
Tober 1985). Data on pronghorn density came from Howard et al.
(1973), small mammals from Wood (1965, 1969), birds from Raitt
and Pimm (1976), and erosion from Gould 1982).

Cattle prefer black grama during the winter dormant period and
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Fig. 1. Changes in ecosystem attributes or products as a function of
successional stage for a sandy upland range site in southern New Mexico.

C = Climax; HS = High Seral; MS = Mid-Seral; LS = Low Seral.
mesa dropseed during the summer (Rosiere et al. 1975, Gonzalez-
Rodriquez et al. 1978, Hakkila et al. 1987). In addition, earlier seral
stages may provide more forbs to improve conditions for cattle
grazing (Pieper and Beck 1980).

Figure 1 suggests that a mid-to-late successional stage may be
the management goal when objectives are to maximize cattle graz-
ing and pronghorn density. Although small mammal populations
and upland bird densities are less than optimum at this stage, soil
erosion is minimal, suggesting some degree of site stability. Such
tradeoffs between products and/ or conditions are necessarily con-
tingent upon management goals.

Many ranges in southern New Mexico are subject to brush
encroachment and eventual domination. In these cases, it appears
that some “threshold” has been exceeded and the successional
sequence outlined here no longer applies (Friedel 1988, Laycock
1989).

Discussion

Our approach eliminates the unfortunate connotation attached
to the terms excellent, good, etc. used to describe range condition
today. It also incorporates positive aspects of an ecological
approach. One of the main benefits of an ecological approach is
that the successional scheme provides a point of reference (succes-
sional stage) which the site-potential approach lacks. In the exam-
ple presented, a mid-to-late stage may be the management objec-
tive to maximize cattle grazing and pronghorn density, with the
manager recognizing that other products will be less than potential
for the site. If site stability is a major object of the manager (Smith
1979), perhaps other measures of stability are needed in addition to
protection from wind erosion.

Most management decisions involve tradeoffs of one kind or
another. However, with this information a manager is in a position
to know what the tradeoffs are. Others have also recommended
using resource values in range condition evaluation (Anderson
1986, Floyd and Frost 1987, Hann 1986, Kindschy 1986, Lauen-
roth 1985, RISC 1983; and Wagner 1986). There appears to be a
near consensus that range condition evaluation is moving away
from a single criterion to include many factors.
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This approach does not answer all problems associated with the
ecological model: the problem of differentiating spatial and tem-
poral variation remains. Recent publications have stressed the
need for modifications in the traditional approaches to succes-
sional dynamics (Smith 1989). Peet and Christensen (1980) have
outlined 3 general models to describe secondary succession: (1)
Succession as a gradient in time; (2) Succession resulting from
differential mortality of component species; and (3) Successionasa
stochastic process. Each of these approaches serves a useful pur-
pose in improving our understanding of successional processes.
The procedure outlined in this paper depends somewhat on the
degree of predictability of the succession-to-climax theory. Situa-
tions whereby several seral stages converge to a common climax
(Huschle and Hironaka 1980) or where wide variation in the
climax is possible (Heady 1973, Horn 1974) would render the
approach more difficult to apply. Ellis and Swift (1988) and Wes-
toby et al. (1989) have discussed grazing ecosystems not in equili-
brium and unstable. Westoby et al. (1989) described several state
and transition situations which follow an erratic path. Reaction of
various herbivores, erosion, recreation potential, aesthetics and so
on would have to be determined for each of these states for man-
agement decisions.

There are cases where successional patterns appear to be rather
predictable. For example, several authors have described secon-
dary succession in pinyon-juniper woodlands following distur-
bance (Arnold et al. 1964, Barney and Frischknecht 1974, Erdman
1976, and Schott and Pieper 1987). These pathways appear to be
sufficiently similar to assign successional stages. In these cases
livestock forage would be greatest when tree density was lowest
(Pieper 1983). Other areas where the approach might have utility
would be in the Great Plains (Dodds and Goetz 1981).

This approach would not answer the problem of introduced
species such as cheatgrass ( Bromus tectorum L.) in the Intermoun-
tain area, or Lehman lovegrass ( Eragrostis iehmanniana Nees.) in
Arizona. However, it should be possible to develop successional
schemes with these species considered part of the natural flora
(e.g., Hironaka and Tisdale 1963).

This approach also provides a framework to determine kinds of
information needed for management decisions. Some of this
information can only be derived by research, but other information
might be obtained by experience. In any case, range condition
evaluation is sufficiently important to require more of our atten-
tion. It is our intention to continue the discussion of this important
topic.
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