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Contributions to the Ecology of the Big Bend Area
of Washington

Iforage Resources of the Scablanil Prairies and the Effects
of Grazing Upon Them,

REXFOED f. DAUBENIIIRE, University of lalaho

tr'or the past few years we have been
irtterested spectators of a major land
deveiopment 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
ncw a sparsely populated desert will
be turned into lertile agricultural land
which will support g great many mofe
people.

With ihe tarms limited to 40 acres per

person, as now Planned for the re_
gion to be i{rigated, correct utilization

! f  c r ch  l r ac t  l r i l l  be  neaessa ry  i f  I i l e

owner is to make a living olf his land

The desert vegetation in this area is

not unilorm in composition, and since

these plant 
'comml-rnities 

are the result

of centuries ol adiustment to climate

and soil, we may -vel lexpect funda

mental diversity in the soils occupied

bt, each vegetation tvpe. Studies else'

where in the arid and semiarid Pof-
tions of the United States have shown

that the original vegetation types pro-

ride the most reliable indicator of crop

Dctential i t ies (Kearney, 1914; Kel ley,

1122; Shantz, 1911; Shantz and Piemei-

se1, 1924). Such studies have nevel been

n]ade in Washingtolr. nor ale the spe_

cific results of the studies made else'

\1'here aPPlicable here.

The de','elopment of the Washington

irligation lloject. in contrast to the

misguided history of the 
'dust bowl of

the Middle West, Promises to follow

r course dictated by the lindings of

scientilic research These findings must

be the synthetic product of special ists:

ecologists, soil scieitists, agronomsts

cngineers, etc
The first type ol research needed ol

the ec6logist aonsists ol a defjniiion (f

the vegetation types and a study ot

their dynamic inteDelationships and
g€neral ecology. Such a study will be
signilicant only if based on a larger
alea than the irrigated lands alone; it
should include the entire Big Bend
cruntry. The writer has begun this pre
Iiminary study, and has gained con
siderablc data along this 1ine.

A second- phase which lollo\Ms logical
lJr in order will be a series of soil in_
vestigations by either the ecologist or
the soil scientist. When we have de
termined the lange of soil conditions
which each plant cover type indicates,
we will have a guide to the crop po-
tentialities oi 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 ot re
search to include the region surround_
irrg the irrigated lands, for readjust-
ments must also be expected here. For
example, as ilfigaticn removes a large
part ot the desert from its present use
ds range land, new pressule will fall on
the suuounding pasture lands. Outside
oi the desert there are extensive areas
oi scablands which catl never be used
for wheat or lor irrigated agriculture,
and over much ol their extent they will
produce considerable lorage il handled
properly.

Today tbese scablands ale in a sorry
iondition. So badly have they been
overgrazed that no one kDows just how
much forage such lands are capable of
producrng under less injurious treat_
ment. The eflect of grazing upon the
\arious sDecies, and the inf lence of
grazing systems upon the vegetation
I]pes are matters oI unqLrestionable sig
Dificance. Studies of these problems
have been under .,vay. and sufiicienl
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plogress has been made to warant
a preuminary repolt on lhe composi-
tion of the virgin scabland prairie, and
the effects of glazing upoE lt.

Although remnants oI virgin prairie
irr the scablands of Washington are
exceedihgly difficult to find today, con-
siderable search has brought to light
one such area in tr'ranklin County which
is in excellent condition. In the vicinity
o{ this stand there also occur pastures

which have been slrbjected {o varying
intensities of heavy grazing, and which
consequently exhibit several degrees of
retrogression. when all these ateas are
lined up in the proper sequence they
gjve a picture ol the vegetational
changes brought aboul bJ overgrating.
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 alesirable to know the relative
amounl of forage produced each year

by the various species of the virgin
prair ie. By cl ipping each species at
lhe ground l ine at the l ime o[ i ts maxi
mum seasonal development, the amount
o1 oven_dry matter nroduced each year

has been determined (Table 1.)- From
this table it is apparent that \theat
grass contributes about 857, ol the

forage, with bluegrrss and cheatgrass
ccntributing about 57o each.

Sta t ion  2 .  Heavy  s raz ins  has  e l tm ina ted
the  smal l€s t  Asropyron bunche!  ana l  re -
duccd the  s ize  o t  those remain ina .  Th i l
s r o u n d  i n  d ,  v r l o l , i r r s  a  ,  o r e r  o f  s r r r r r r
p l a n l s .  s o l n !  o  $ l . i c h  a r ,  a n n u , l s  . r x  I
sonre  perenr ia ls .  The s take  js  marked o f f
in !o  doc ;nre ter  uD1ts .

S ta t ion  3 .  -q .s ropyroD bunches are  ea ten
ba.k  to  the  ground l ine  so  tha t  the  s l ro r t
\ , !eak  shoots  wb ich  ar .  pu t  fo r th  each
r -ear  can be  d is t ins :u ished on  y  w i th  c los t l

S t a t i o n  l .  , \ !  A r e a  \ * h i c h  w a s  l i g h t r l '
s razcd pr io r  t . ,  1911.  rnd  s 'h ich  is  a !par -
en t lv  typ ica l  o f  the  assoc ia t lon  in  v ' rg iD
cond l t ion .  The dominant  As .opyron
bun€hes contribute 656./. of the s"nnual
f o r a e c  o u t D u t  i n  t h i s  ( o m m u n i t v .  w l t h  t h '
! m r i l c r  i r i p r s r i t i a l  D I l l n t s  o f  B r o m u s  o n , l
Poa c : rch  cont r lbDt  ins  57 . .

A statistical comparison of thre€
grazed and one virgin areas of grass-
li.nd was made by the fuequency rneth-
cd. In each of the four areas studied
a station consisting of 100 frequency
plots was laid out- The plots were 2 x 5
dm. in dimensions, and were arranged
in five parallel rows one meter apa$.
Each plot of the 400 was studied at
three critical dates {April ? or 8, April
30 or May 1, and May 21 or 22) which
\./ere so timed that the entire vascular
fiora (pa|t o{ which is very ephemeral)
cculd be sludied
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IlroditLLu tloulltssii to2
. lntntur ia d i t  at ' f | |d . , . , . . . . . .  76
. ls t rc lJal  s  spat t ldh(J i i  .  . .  . .  . . .  67
Li t l tosfcrntr .m r t r .dcrale 3 i
I ' lagiobo thrys tenelhrs . . . . . -  14
Achi l lea lanulosa -- - - . - . - - - . - - . . . - . - - . - . . . . - . . . - . . . - -  r r
Pld ldqo Purshi i  . - . - . - - . - -  to

Bro ts lactonjr l jo7

Er a d. ilrrlt c i c u Lor ium.
Ftst rd facif ica 6

('
Sis3rmbr i r rn langi ledicel la l lu l r . . .  I
A g o s t r i r  g l u u m
(:dloclrorlus nur(ocarld .-.-....-..-,. .- - 3

' l ' ^ r  -  I  t  X , ^

TABLE I.
OVEN.DNY WEIGIIT OF FORAGE

PRODUCED BY VEGETATION
IN POUNDS PER ACRE

,1ltrolyrolt  s!t ; .1htDt .-- .  .  - .  .671,,)
Paa  s t t r r l t da  . .  - . . . .  r& \

ol photosynthetic tissue, and the de-
cline in vigor oI such planls is gradual
until the plant succr-rmbs. With an an
rrurl $'hich is gr'azed, such as Blomus,
the first few years during which lhe
stoch feed on the plants so heavily
t)rat no seeds are natured spel l  i r
rathe. sudde[ extinctioD of these plants
from the range.

It is significant fr'om the point of
rAnge management that !0'2, by dry
weight, of the total output of shoots in
tbis Agropyron bunchgrass association
is produced by two members of this
group o{ species: Agropyron 85r"/i, and
Eromus 57.. The amount of this forage
alailable in the extremely overgrazed
range is negligible.

A second group ol plants includes a
f,. i ,  which seem to be fcvoled by graz
ing. These t,&ats Jor the most part are
not palatabie (except for' the basai
leaves of Lepidium and Agoseris and
srnall amounts of tile young shoots of
Cryptanthe), are not seriously injurid
by trampling, and their shoots can
\',,ithstand exposule to the Jull lorce 01
clrying winds and intense insolation.
Apparently these species are kept out
ot the vjrgin prairie by competition
afforded by the dominants ol that
community. Most of the plants in this
!)oup are small annuals, and members
ol the borage family al.e conspicuous
among inem,

A third group oJ species is made up
oi plants which are immediately bene.
filted by the removal of the competitive
inlluerce of the original dominants, but
\\'hich are not very \\'eII adapted to the
biotic and aelial factols r,vhich acconr
pany the final stages of range de'
teriorat ion.

'Ihe lourth altd last categoly is an
assemblage oJ hardy unpalatable plants
whose abundance seems scarcely in
creased or reduced by the radical
changes in envircnment \r'hich are
brousht about by jntense grazing. Al i
were present in tlie virgin prairie, have

St . r t ion  4 .  Aeropyron is  conrp le te ly  e l im-
ina te . l  hc rc  b r t  the  so i l  i s  fa i r l j r  we l l
. o \ " e r e d  1 ! ' i t h : r  c o m n r r n i t - v  o f  s m a l t  u n -
pa la tab lo  spec ics  wh ich  is  dan i in r led  by
t h .  p r r c n n l a l  P o a  a n d  a  s r o u D , ) t  a r r u a l
d ico ts .  \Dparent lV  a  b io t i c  c1 im1x-  , \ l l
four  p ic tu rcs  1 {ere  taken oD t r I . r r -  21 ,  1938.

The results ol this study ar-e con_
teined in Table :. According to theil
responses 1() the grazing factor, the tab-
ulat ions shou' that ihe plants may bs
clivided into four' groups.

C r ' ou1 '  onn  i nc ludes  l h^se  spec jes
Nhich decrease in frequency as the
i l , l ! 'hsity o{ grazinq incleases- This
decl 'ease in some i l  not most cases
scoms direct ly due 1o slocl( eal ing the
lleria] shoots. ln perennials, such z:s
Agropyron, the underground organs be_
ccme weakened due to undernourish
rnent caused by the repeated rcmova1
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pe$isted through the period of de-
teriolation, and are among ttre rela-
tlvely undesirable species which alomi-
nte the overgrazed range.

tr'rom the foregoing it is evident that
due to the influence of heaw grazing,
p.lant succession leads from the virgin
prairie, a wheatgrass-bluegrasscheat-
grass association, to an association dom-
inated by bluegrass and small, annu
al, dicotyledonous plants. Since Agro-
plron anal Bromus together totm 90Ea
of the virgin prairie, any plan of range
management which mainlains the vege-
tation in a conditio! most nearly ap
proximating the virgin state would be
most desirable.

Some significant inlormation on this
point has been derived from observa-
tions of a station in central Whitman
County. Here there is a good lemnant
of near_virgin prairie between the fence
anal the roadside. Within the fence live-
stock are permitted to graze in Jall and
'w'inter, but not in spring and sumrner.
During the growing season, the prairie

\\'ithin the lence assumes an aspect very
similar to that outside the fence, and
aithough the culed shoots are eaten to
the ground each winter, this system of
grazing seems to have very little detri
mental eflect upon the native prairie
whereas spring.lall grazing reduces the
lorage production trcmendously. A de'
sirable grazing system would therefore
emphasize fall or winter utilization ol
cured shoots and minimize spring use
ol the range.
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