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Changes in grass basal area and forb densities over a 64-
year period on grassland types of the Jornada Experimental

Range
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Abstract

Between 1915 and 1932, permanent 1 X 1-m quadrats were
established on grasslands of the Jornada Experimental Range in
southern New Mexico. Quadrat records accumulated from 1915 to
1979 on grasslands dominated by black grama [Bouteloua erio-
poda(Torr.) Torr.], poverty threeawn (A ristida divaricata Willd.),
tobosa [Hilaria mutica (Buckl.) Benth.}, and burrograss (Sclero-
pogon brevifolius Phil.) were used to examine changes in perennial
grass basal area and forb densities. Quadrats originally dominated
by black grama had large reductions in basal area during droughts,
and basal area increased slowly following droughts. By 1979, black
grama no longer occurred on 77% of the quadrats. Quadrats
originally dominated by poverty threeawn changed to a mesquite
(Prosopis glandulosa Torr. var. glandulosa) type. Perennial grass
basal area on quadrats dominated by tobosa and burrograss
decreased during droughts, but recovery was relatively rapid.
Antecedent precipitation was associated with only 10 to 38% of the
variation in perennial grass basal area. Perennial forb densities
were low and fluctuated among years in all types. Annual forbs and
grasses displayed large fluctuations in densities among years. The
necessity of basing management of Chihuahuan Desert ranges on
the perennial grass component is borne out by the low densities of
palatable perennial forbs, and the extreme fluctuation and unpre-
dictability in densities of annual forbs and grasses.
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Striking changes have occurred in former grasslands of the
northern Chihuahuan Desert. The most obvious and best docu-
mented change has been the widespread encroachment of shrubs
into former grassland areas (Buffington and Herbel 1965, York
and Dick-Peddie 1969). Few areas remain that can be classified as
grassland, and Kiichler’s (1964) classification as shrub-steppe is
appropriate for most rangelands of the region. The original grass-
land types still occur but have been reduced in area, and dominance
is often shared with shrubs.

Permanent quadrats, charted on a yearly basis, were once widely
used to follow vegetation dynamics in grasslands (Weaver and
Albertson 1944, Albertson and Tomanek 1965). Beginning in 1915,
permanent quadrats were established on the Jornada Experimen-
tal Range in southern New Mexico. Data from these quadrats were
the base for evaluating vegetation changes caused by grazing and
climatic fluctuations (Nelson 1934, Paulsen and Ares 1962). These
quadrat data also furnished a base for determining demographic
characteristics of grasses (Wright and Van Dyne 1976, 1981; Gross
1984) as well as other species (Dittberner 1971).

The purpose of this study was to examine changes in grass basal
area and forb numbers that have occurred in 4 grassland types
during a 64-year period, 1915 to 1979.

Materials and Methods
This study was conducted on the Jornada Experimental Range

Authors are range scientist, Jornada Experimental Range, USDA, Agricultural
Rescarch Service, Las Cruces, New Mexico; and professor, Animal and Range
Sciences Department, New Mexico State University, Las Cruces.

Published as journal article 1307, Agricultural Experiment Station, New Mexico
State University, Las Cruces.

Manuscript accepted 2 December 1987.

186

37 km north of Las Cruces, New Mexico. The 78,266-ha Experi-
mental Range lies principally on undulating plains of the closed
Jornada basin. Average elevation of the plains is near 1,260 m. On
the east, the Experimental Range extends to the crest (2,833 m) of
the San Andres mountains. Mean monthly maximum tempera-
tures are highest in June (36° C) and lowest in January (13° C).
Long-term average annual precipitation is 230 mm with 52%
occurring in July, August, and September. Summer precipitation
is mostly from high intensity, short duration, convective storms
covering small areas. Winter precipitation comes from low inten-
sity frontal storms covering broad areas. Snow is infrequent. The
frost-free period averages 200 days, but the effective growing sea-
son, when soil water and temperature are favorable, is often 90
days or less.

The Jornada Experimental Range was established in 1912 and
placed under the administration of the Bureau of Plant Industry.
In 1915 it was transferred to the U.S. Forest Service and has been
operated by the Agricultural Research Service since 1954 (Ares
1974). In 1915, 34 permanently marked, 1 X 1-m quadrats were
established and charted. Additional quadrats (including only those
where markers still exist) were established in 1916 (8), 1919 (14),
1921 (3), 1924 (2), 1926 (17), 1929 (2), 1931 (1), and 1932 (2), total
(104). A decimeter grid was used to chart the quadrats until 1925
and a pantograph was used thereafter (Campbell 1931). Grass
basal area was determined by counting squares (equivalent to
1/10,000 m) on the grid paper used in charting or, in later years,
with a planimeter. With few exceptions, all quadrats were charted
each year until 1947. After 1947, only a portion of the quadrats
were charted each year, resulting in discontinuous records for
individual quadrats. Charting was discontinued in 1979.

Besides grass basal area, species and numbers of forbs present on
the quadrats were recorded. The forb density data must be viewed
with caution because the quadrats were usually sampled in Sep-
tember, October, November, or even December, when probably
some forbs had dehised, or palatable forbs had been bitten off by
livestock, rabbits, or rodents. It was possible to determine the total
number of species recorded for each quadrat sampling because
notations like “unidentified perennial forb A” were used for uni-
dentified species. In the 64 years, there were only 168 individuals
for which no designation as to annual or perennial forb was given.
These were not included in density calculations. We believe the
forb numbers were determined with enough precision to allow
relative comparisons among years and grassland types.

Quadrat locations were carefully selected to represent average
species composition in the major grassland types and were usually
placed at 0.8-km intervals along lines radiating from permanent
watering points (Nelson 1934). Quadrats were placed on grasslands
dominated by black grama [ Bouteloua eriopoda (Torr.) Torr.] (57
quadrats), tobosa [ Hilaria mutica (Buckl.) Benth.] (22 quadrats),
burrograss (Scleropogon brevifolius Phil.) (12 quadrats), poverty
threeawn (Aristida divaricata Willd.) (6 quadrats), and blue grama
[ Bouteloua gracilis (H.B.K.) Griffiths] (6 quadrats). A single quad-
rat was on a gypsiferous area dominated by gypgrass (Sporobolus
nealleyi Vasey). Because the quadrats in the blue grama type and
the gypgrass quadrat were charted infrequently after 1947, they will
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