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Contributions to the Ecology of the Big Bend Area
of Washington

Forage Resources of the Scabland Prairies and the Effects
of Grazing Upon Them,

REXFORD F. DAUBENMIRE, University of Idaho

For the past few years we have been
iriterested spectators of a major land
development project here in the North-
west, the Grand Coulee Dam. We are
told that when this gigantic structure is
put into operation a region which is
now a sparsely populated desert will
be turned into fertile agricultural land
which will support a great many more
people.

With the farms limited to 40 acres per
person, as now planned for the re-
gion: to be drrigated, correct utilization
of each tract will be necessary if the
owner is to make a living off his land.
The desert vegetation in this area is
not uniform in composition, and since
these plant communities are the result
of centuries of adjustment to climate
and soil, we may wel lexpect funda-
mental diversity in the soils occupied
by each vegetation type. Studies else-
where in the arid and semiarid por-
tions of the United States have shown
that the original vegetation types pro-
vide the most reliable indicator of crop
potentialities (Kearney, 1914; Kelley,
1422; Shantz, 1911; Shantz and Piemei-
sel, 1924). Such studies have never been
made-in Washington, nor are the spe-
cific results of the studies made else-
where applicable here.

The development of the Washington
irrigation project, in contrast to the
misguided history of the “dust bowl” of
the Middle West, promises to follow
4 course dictated by the findings of
scientific research. These findings must
be the synthetie product of specialists:
ecologists, scientists, agronomists,
engineers, ete.

The first type of research needed of
the ecologist consists of a definifion «f
the vegetation types. and a study of

soil

 nificance.

their dynamic interrelationships and
general ecology. Such a study will be
significant only if based on a larger
area than the irrigated lands alone; it
should include the entire Big Bend
country. The writer has begun this pre-
liminary study, and has gained con-
siderable data along this line.

A second phase which follows logical-
lv in order will be a series of soil in-
vestigations by either the ecologist or
the soil scientist. When we have de-
termined the range of soil conditions
which each plant-cover type indicates,
we will have a guide to the crop po-
tentialities of the various regions, and
to the type of management which will
maintain the soils in their most pro-
ductive states.

We must extend the horizon of re-
search to include the region surround-
ing the irrigated lands, for readjust-
ments must also be expected here. For
example, as irrigaticn removes a large
part of the desert from its present use
as range land, new pressure will fall on
the surrounding pasture lands. Outside
of the desert there are extensive areas
of scablands which can never be used
for wheat or for irrigated agriculture,
and over much of their extent they will
produce considerable forage if handled
properly.

Today these scablands are in a sorry
condition. So badly have they been
overgrazed that no one knows just how
much forage such lands are capable of
producing under less injurious treat-
ment. The effect of grazing upon the
various species, and the inflence of
grazing systems upon the vegetation
types are matters of unquestionable sig-
Studies of these problems
have been under way. and sufficient
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progress has been made to warrant
a preliminary report on the composi-
tion of the virgin scabland prairie, and
the effects of grazing upon ft.

Although remnants of virgin prairie
in the scablands of Washington are
exceedingly difficult to find today, con-
siderable search has brought to light
cne such area in Franklin County which
is in excellent condition. In the vicinity
of this stand there also occur pastures
which have been subjected to varying
intensities of heavy grazing, and which
consequently exhibit several degrees of
retrogression. When all these areas are
lined up in the proper sequence they
give a picture of the vegetational
changes brought about by overgrazing.
and also show the response of each
species to the grazing factor.

In order to grasp the significance of
the changes which accompany grazing,
it is desirable to know the relative
amount of forage produced each year
by the various species of the virgin
prairie. By clipping each species at
the ground line at the time of its maxi-
mum seasonal development, the amount
of oven-dry matter produced each year
has been determined (Table 1.). From
this table it is apparent that wheat-
grass contributes about 85% of the

BED

Station 1. An area which was lightly
grazed prior to 1811, and which is appar-
ently typical of the assdeiation in virgin
condition. The dominant Agropyron
bunches contribute €597 of the annual
forage output in this community, with the
smaller interstitial plants of Bromus and
Poa each contributing 59%.

forage, with bluegrass and cheatgrass
contributing about 5% each.

Station 2. Heavy grazing has eliminated
the smallest Agropyron bunches and re-
duced the size of those remaining. The
ground is developing a cover of small
plants, some of which are annuals an
some perennials, The stake is marked off
into decimeter units.

dins

Station 3. Agropyron bunches are eaten
back to the ground line go that the short
weak shoots which are put forth each
vear can be distinguished on y with close
study.

A  statistical comparison of three
grazed and one virgin areas of grass-
lrnd was made by the frequency meth-
od. In each of the four areas studied
a station consisting of 100 frequency
plots was laid out. The plots were 2 x §
dm. in dimensions, and were arranged
in five parallel rows one meter apart.
Each plot of the 400 was studied at
three critical dates {April 7 or 8, April
30 or May 1, and May 21 or 22) which
were so timed that the entire vascular
fiora (part of which is very ephemeral)
ceuld be studied
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TABLE 1.
OVEN-DRY WEIGHT OF FORAGE
PRODUCED BY VEGETATION
IN POUNDS PER ACRE

Agropyron spicatum ... e ()
Poa secunda ......... .. 388
Bromus tectorum . . 307

Brodiaea douglassu 102
Antennaria dimorpha . 7
Astragalus spauldingii 07
Lithospermum ruderale 33
Plagiobothrys tenelhis 14
Achillea lanulosa ... II
Plantago purshii ... 10
Festuea pacifica 6
Erodium cioutaribinn oo 6
Sisymbrium longipedicellatum ... 4
Agoseris glauca 3
Calochortus macrocarpa ... 3
Madia exigua .. : I
Total 7,840

Station 4.
inated here
covered
palatable species which is dominated by
the perennial Poa and a group of annual

Agropyron is completely elim-
but the soil is fairly well
with a community of small un-

dicots, Apparently a biotic eclimax. All
four pictures were taken on May 21, 1938.

The results of this study are con-
teined in Table 2. According to their
responses to the grazing factor, the tab-
ulations show that the plants may bs
divided into four groups.

Group one includes those species
which decrease in frequency as the
intensity of grazing increases. This

decrease in some if not most cases
seems directly due to stock eating the
aerial shoots. In perennials, such as
Agropyron, the underground organs be-
ccme weakened due to undernourish-
ment caused by the repeated removal

ot photosynthetic tissue, and the de-
cline in vigor of such plants is gradual
until the plant succumbs. With an an-
nual which is grazed, such as Bromus,
the first few years during which the
stock feed on the plants so heavily
thiat no seeds are matured spell a
rather sudden extinction of these plants
from the range.

It is significant from the point of
range management that 90%, by dry
weight, of the total output of shoots in
this Agropyron bunchgrass association
is produced by two members of this
group of species: Agropyron 85%, and
Bromus 5%. The amount of this forage
available in the extremely overgrazed
range is negligible.

A second group of plants includes a
few which seem to be favored by graz-
ing. These g##ats for the most part are
not palatable (except for the basal
leaves of Lepidium and Agoseris and
small amounts of the young shoots of
Cryptanthe), are not seriously injurzd
by trampling, and their shoots cun
withstand exposure to the full force of
drying winds and intense insolation.
Apparently these species are kept out
of the virgin prairie by competition
afforded by the dominants of that
community, Most of the plants in this
group are small annuals, and members
of the borage family are conspicuous
among them.

A third grouvp of species is made up
ol plants which are immediately bene-
fitted by the removal of the competitive
influence of the original dominants, but
which are not very well adapted to the
biotic and aerial factors which accom-
pany the final stages of range de-
terioration.

The fourth and last category is an ‘
assemblage of hardy unpalatable plants
whose abundance seems scarcely in-
creased or reduced by the radical
changes in environment which are
brought about by intense grazing. All
were present in tHe virgin prairie, have
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persisted through the period of de-
terioration, and are among the rela-
tively undesirable species which domi-
nte the overgrazed range.

From the foregoing it is evident that
cdue to the influence of heavy grazing,
plant succession leads from the virgin
prairie, a wheatgrass-bluegrass-cheat-
grass association, to an association dom-
inated by bluegrass and small, annu-
al, dicotyledonous plants. Since Agro-
pyron and Bromus together form 90%
of the virgin prairie, any plan of range
management which maintains the vege-
tation in a condition most nearly ap-
proximating the virgin state would be
most desirable.

Some significant information on this
point has been derived from observa-
tions of a station in central Whitman
County. Here there is a good remnant
of near-virgin prairie between the fence
and the roadside. Within the fence live-
stock are permitted to graze in fall and
winter, but not in spring and summer.
During the growing season, the prairie

within the fence assumes an aspect very
similar to that outside the fence, and
aithough the cured shoots are eaten to
the ground each winter, this system of
grazing seems to have very little detri-
mental effect upon the native prairie
whereas spring-fall grazing reduces the
forage production tI‘emendbusly. A de-
sirable grazing system would therefore
emphasize fall or winter ufilization of
cired shoots and minimize spring use
of the range.
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