Management implications
of herbage weight changes
on native rangeland
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ABSTRACT—Range researchers and technicians often calculate herbage. pro-
duction from clippings or estimates made once a year, commonly at the end
of the growing season. Such estimates may lead to serious miscalculations
unless seasonal changes in herbage weight and differential growth of individual
species and plant parts are recognized. Data from black grama and blue grama
vegetation types show that peak herbage weight lasts only a short time and
that the amount of herbage available for grazing animals for most of the year
is considerably less than that present at the peak. In addition, leaves and in-
florescences, which are the most palatable and nutritious plant parts, deterio-
rate more rapidly during the dormant season than culms, the least palatable
and nutritious plant parts. These changes have major implications in deter-
mining stocking rates, comparing treatments and years, determining utilization,

and planning grazing systems.

OST range researchers and tech-

nicians determine herbage pro-
duction by sampling once during the
year. This sampling usually is done
after the growing season. Often there
is a tacit assumption that once the
growing season is complete, herbage
weight remains more or less constant
for the rest of the dormant season.
Many earlier studies (2,3, 4,7, 9) have
shown that herbage weight declines
considerably during the dormant sea-
son. Recent work in the Grassland
Biome of the International Biological
Program has shown some of the
general patterns of herbage weight
changes during the year for a variety
of grassland types (8).
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This report illustrates some of the
consequences of not recognizing the
dynamic nature of herbage weight.
Examples are drawn from two ranges
in New Mexico.

Methods and Procedures

One study area is a desert grassland
at the Jornada Experimental Range,
25 miles north of Las Cruces. The
other study area is a blue grama
(Bouteloua gracilis) vegetation type
at the Fort Stanton Experimental
Range about 70 miles west of Roswell.

The environments of the two areas
differ considerably. Average annual
precipitation at the Jornada site is 9
inches; at Fort Stanton, 15 inches.
Vegetation on the Jornada site is a
remnant of the original black grama
(Bouteloua eripoda) grassland type.
Black grama is the dominant species.
Paulsen and Ares (5) described the
Jornada area more completely, as did
Pieper, Montoya, and Groce (6) in
the case of the Fort Stanton site.

The Jornada studies were conduct-
ed in 1970, 1971, and 1972. Those at
Fort Stanton were conducted during
the 1967-68 season. On both areas,
all herbage material was clipped at
ground level from randomly located
quadrats. At Jornada, 40 circular
quadrats, 0.5 square meter each,
were clipped at each sampling period,
while at Fort Stanton 20 rectangular
quadrats, 0.31 X 0.62 meter, were
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clipped at each date for each treat-
ment. At Fort Stanton, only herbage
produced during the current season
was kept. At Jornada, the herbage
was divided into current live material,
recent dead material, and old dead
material. Recent dead material was
material produced during the current
season that had turned brown. Old
dead material was produced during
previous seasons. In the dormant sea-
son, the herbage weight at Jornada
was determined by adding current
live material and recent dead mate-
rial. Samples were collected biweekly
during the growing season and month-
ly during the dormant season. No
livestock grazed either area during
the studies.

At Fort Stanton, an area that was
not treated was compared with an-
other that had been fertilized with
60 pounds of actual nitrogen per acre
in the form of ammonium sulfate. In
addition to total herbage weight, 20
intact blue grama plants were col-
lected and divided into leaf blade, leaf
sheath, culm, and inflorescence at
each sampling period. All material
was dried at 70°C before weighing.

Results

The standing crop at Jornada in-
creased rapidly during the summer,
peaked in early September, then de-
clined rapidly through the dormant
season (Figure 1). Average standard
error of the mean was about 40
pounds per acre for all three years.
The peak standing crop for each of
the three years occurred at different
times. During the third year, there
were actually two peaks. Most stand-
ing-peak curves for the Jornada were
irregular. This is not surprising, how-
ever, considering precipitation varia-
tions in desert grassland. During the
second ycar, precipitation at Jornada
was low and came late in the growing
season. As a result, herbage weight
in the second year was much lower
than in the other two years, and the
peak occurred later than in the other
two years. During the third year, con-
siderable rain fell early in the growing
season, and plants began to grow ear-
lier than in other years. Much of this
early growth consisted of annual forbs.
Later in the growing season, peren-
nial grasses contributed a higher per-
centage of total biomass. The total
herbage weights in figure 1 do not
reflect dynamies of individual species,
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Figure 1. Herbage weight during growing
and dormant seasons for a desert grass-
land (Jdnrnada) and a blue grama range site
(Fort Stanton).
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Figure 2. Average weight of blue grama
plant parts during year at Fort Stanton.

which may differ considerably from
the totals.

At Fort Stanton, the herbage avail-
able during the year did not fluctuate
as much as at Jornada but reflected
some of the same general patterns
(Figure 1). Standard error of the
mean averaged about 20 pounds per
acre for both treatments. Peak herb-
age weight occurred in September on
the unfertilized area and slightly later
on the fertilized area. On both areas,
herbage weight declined substantial-
ly immediately after peak herbage
weight and more gradually during the
remainder of the dormant season.
Total herbage weight was significant-
ly (P<.05) higher on the fertilized
area than on the unfertilized area
after August at Fort Stanton.

Development of individual blue
grama plant parts differed consider-

ably (Figure 2). Leaf blades and
sheaths began to develop early in the
growing season. Culms and inflores-
cences developed somewhat later. As
the season progressed, leaf weight
decrcased. Blades, sheaths, and in-
florescences began to decline in Sep-
tember. However, weight of culms
increased considerably throughout the
dormant season, probably because the
smaller, weaker culms became de-
tached and added to the litter, leav-
ing only the stronger, larger culms to
be sampled. At any rate, the culms
became much more important in terms
of total herbage weight during the
dormant season than any other blue
grama parts. Most of the differences
among plant part weights was signifi-
cant (P<0.05) after September. Fer-
tilizer caused all plant parts to be
larger, but the proportionate weight
of each part was the same for fertil-
ized and unfertilized plants.

Discussion

These data have several implica-
tions for the range manager. In many
cases, stocking-rate estimates are
based on the amount of forage pro-
duced on a particular range. On the
unfertilized area at Fort Stanton, the
standing crop peaked in September.
After this, about 1,360 pounds of herb-
age declined to only 835 pounds per
acre by November, a reduction of
about 40 percent. If stocking-rate
calculations were based on peak
standing crop, as they often are, then
the stocking rate would be much
heavier than justified by herbage
weight averaged over the entire year.
For stocking-rate determinations, it
would be more desirable to use time-
weighted herbage estimates rather
than peak-standing crop. However,
for most areas these kinds of data are
not available. If grazing stimulates
regrowth, additional problems are en-
countered.

Part of the decline in herbage weight
after the peak is accounted for by the
loss of ephemeral forbs and grasses.
Growth of these plants fluctuates
widely, depending on soil-water avail-
ability, and the herbage must be used
during growth or shortly thereafter.
Traditional methods of determining
range production may not include
forbs that grow at periods different
from those of main grasses. For ex-
ample, at Jornada, early spring pre-
cipitation during the third year re-
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sulted in forb growth, which had
largely disappeared by the middle of
the summer (Figure 1). Such growth
is important for livestock during pe-
riods of stress in the desert grassland
region.

Many utilization standards are based
on height-weight relationships deter-
mined at the time of maximum herb-
age weight for an individual species.
Such relationships may not hold
throughout the year. There appears
to be considerable justification for us-
ing the residue method for calculating
stocking rates as well as for making
adjustments as advocated by Bement

1).

( Many specific treatments are evalu-
ated on the basis of herbage weight
determined only once during the year.
These data show that, especially at
Jornada, the time of peak-standing
crop varies considerably from year to
year. Consequently, if comparisons
are made from one treatment to an-
other, they need to be made at com-
parable growth stages so that any
differences measured are not a result
of differences in herbage weight at
different times but are truly treatment
differences. In the same way, com-
parisons from one year to another
need to be made at roughly the same
time on the herbage weight curve.
Otherwise, differences may not reflect
yearly differences but simply season-
al differences. At Jornada, the
standing crop peaked at different times
of the year. It may be much more
difficult on this type of rangeland to
estimate or to compare treatments
than on other areas with more regular
precipitation patterns.

On many southwestern ranges, the
common grazing system is continuous
or year-long grazing. Data shown
here reflect how much forage will be
available for grazing animals through-
out the year under this system. For
any type of rotation-grazing scheme,
the amount of herbage measured at
the end of the growing season does
not reflect how much will be avail-
able when livestock is moved into the
next pasture. The essential measure-
ment is how much herbage will be
available for grazing when livestock
is moved into an area. For example,
on the unfertilized area on Fort Stan-
ton, total herbage weight declined by
43 percent from its peak to its mini-
mum late in the dormant season. If
cattle were moved to another pasture
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under a rotation-grazing system on the
assumption that maximum herbage
weight was still available, only a little
more than half of this really would be
available for the cattle at the time
they went into the pasture.

A manager considering range fer-
tilization as an improvement practice
must be aware that not all herbage
produced by fertilization will be avail-
able for grazing during the entire
year. The measurements at Fort Stan-
ton indicate, however, that consider-
ably more herbage would be available
throughout the year with fertilization
than without it.
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