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Conservation may be defined as rrr, .r

nranagement of nalural resources to
Sjve the maximum number of people
the fullest benefits of every resource.
Such an objective obviously necessitates
a thorough unders:anding of these re-
sources in order to pian their utiuza-
tion in accordance with their poten-
tialities- Improper administration ot a
resource may not only result in wasted
ilrvestrnent, but the value of the re-
source itself may be greatly impaired,
such as has been the case with the soilg
of the Dust Bowl area ol the Grest
Plains.

The few undeveloped areas which
still remain in the UDit€d States and i1s
possessions offer a challenge to the
abilities ol man to practice what con-
servation prihciples he has learned by
his past mistakes. The irrigation pror.
ect which- is being developed in the Big
Eend area in Washington presents just
such an opportunity.

Superficially it apgears that we have
a lairly level desert area which needs
only water to converl it into a uniform-
ly valuable agricultural region. Appal-
ently al l  that is needed is to grid bhe
a|ea into tracts 01 40 acres as is nolv
planned, supply irrigation water, anil
let the success of the project resr erl,
tirely upon the diligence of the farm-
ers. But nature has not endowed this
area with urliform soil conditions, and
faltners who settle tlacts ol good soil
!,'ill prosper u'hile their nabors miry
have a dif f iculr t ime ol f inding sub-
sistence on a l ]act o{ equal size and
with the same amounL of irr igai i{ i r l

u'ater. The question immediately anses
as to whether or not there is some way
ol evaluating diflerent tracts, some
method of distinguishing those so rela-
tjvely unsuit€d to agriculture that they
will demand special preparation, and
prcdicting which are suited to one
group of crops and which to anotitcr.
There is a practical answer to tnig
question, alrd it is contained in the naru-
ral vegetation.

To the layman desert vegetation up-
pears monotonous and perhaps coll-
h r sed ,  bu r  l he  l l a i ned  ecoLog_s t  sees  i n
the same region a gattern of comnrunL
ties each ol which has its own verT
d i s t i nc l  en \ i r onmen ta l  r e l a t i . ns .

Nature has long bcen at work with
plant ] i fe. I t  is plobably sale to say
that ev€ry square y,rrd of soil sudace
tn eastern WashingtoD has at some tinle
received at least one seed of practical
ly every plan'" in this region. There-
lore the lact that the vegetation is nor
rniform throughou! this regicn cannot
be due to al1 specic" not having hari
equal opportunity to migrale into every
Dart ol i t ,  the heterog:n3ity must be
atlr ibuted to a ccrl :esponding heter!-
! ( n - i  J  - n  r r , r i r ' .  r  r . . -  r .  r . . . . . i .  h a s  - 1 .
lowed only certain pl?nts to survive in
each type of habita'.. In the course of
time the net effect of this selective ae-
+ron of the envirol ' rnental vcriai ion is
to produce more or less distinct plant
communities on different habitat types.
Wherever the same environmental com-
piex is met, lhe same plant community
i:r  repeat€d- Wher:\ 'er sard or alkal i
srci ls occ'rr.  th. ir  (  haractsr. ist ic plal i t
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communities are repeated. Such plani
communities, developed through long
periods of vegetaiional adjustment,
clearly reflect the nature ol the soils in
the Big Bend region, Consequently,
when the communities* are defined, and
their indicator significance is v/orkcd
cut, we have a botanical yardstick to
evaluate the characteristics of the soil
in terms of plant growth. A fact which
makes this plactice especially applica'
ble in Washfuigton is ttrat the natural
vegetation has not yet been so greatly
disturbed but that ;he area originally
covered by each of the majbr plani
co[ununities can usually be recognized
in the field.

Prior to the survey undertaken by
the vriter, no attqnpt had previously
been made to classity and evaluate ihe
indicator significance ot the natural
plant communities i lr the region oI the
GraDd Coulee Irrigation Project, al-
though good use has been made o{ this
principle in other parts of the country.
All parts of the Big Bend area havc
been studied in order to arrive at a
classification ol the natural plant com-
muniues, and to qscertain their scil
characteristics.

AU of the natural plant communitiei
of any signilicance in this connection
may be classilied under one of the fol'
lowing five types:

I. Saltgrass Type.
IL Greasewood Type.

III. Hop-sage Type.
fV. Sagebrush TlTe.
v. Rabbitbrush Type.

L Saltgrass Type. Nearly pure stands
of saltgrass (Dtstlehlts strlcta) are well
distributed over the Big Bend country.

*The use of plant communltles as irldi-
cators has been proven valid by tiJr_
merous detailed studies. but the indi-
cator value of llilivialual specimens or
even species is very doubtful. Further
more, all statements in this paper refer
to the ch&rrclerlstie habitats of eaah
commubity, As in all biotic phenom-
ena. there are exceDtions to the rules.

wherever this type occurs it indicates
(1) a harmful degree of salinity, and
(2) a hich wate! table for at least pa$
of the year. The latter characteristlc
of these soils woulC signify that some
provision lor drainage must be made
when irrigation water is appUed, lor
such a degree of salinity cannot de'
velop without a basln-Uke obstruction
to drainage below the ground surlace
Where drainage is feasible, these solls
may be leacheal free of most of thcir
alkali, and salt-tolerant crops such as
sugar beets, clovers, alfalfa, etc., may
be grown.

lf. Greaserrooil Type. Soils lt/ith oniy
slightly less alkali but with a lower wa'
ter table are cove!:ed with greasewood
(S.rcobatus v€rmlculatus). Herbaceous

'species 
of Atriplex, saltgrass and other

halophytes commonly grow on
ground beneath these shrubs-

The di{lerence between these soils
anal those eovered by saltgrass is one
of degree, although the appearance of
the plant cover .is greatly dilferenr.
I'hese soils should be more easily

.flusheal to a suitable <lepth, so that their
reclamation may be expected to require
lcss invcstment.

m. Hop-srge Type. A s{rnd of hoD'
si]ge (Grayte splnoss) indicates deti-
nite though mild conditions of alkali.
Here the salt content is not high enough
tc permit the dominance of gleasewood,
yet is high enough to Prevent sage-
brush from dominating the areas.

Around alkali basins the veg€tation
is lrequently zoned with a saltgrass
area on the wettest anal siltiest soil, a

zone of greaselvood next, Jollowed by
hop-sage anal then sagebrusn. Mlxtures
ol hopsage with eagebrush llodicate
slightly less alkali, $thile mixlurcs of
hopsage with greasewood indicate
stightly more alkali, than occurs In soils
where the hop sage occurs alone.

IV. Sagebrush Type. Fortunately for
agriculture; a high percentage ol thn
soils in the Big Bend country suppot

lhe



1 0 NORTHWEST SC]ENCE

stands o! sagebrush (Arteml$& rhrerr-
, tata); The plesence of these can u6ual-
:ly be taken to indicate a deep, porous.
and lertile soil. This type occurs on
soils langing all the way from loessal
silliloams to auuvial gravel'loams.

;On'alluviall sandy soils sagebrush ls
frequently accompanled by bitterbrush
(Purshia trident&ta). The fertile or-
chard soils of the Wenatchee regiou
appear to.have been developed from
such land, and similar alluvial terraces
such as those near Pasco may be ex'
pected to have'equal potentlalities when
they get waler.

In cer:tatr localities the. sagebrush
country has been burned ove! to im'
prove the grazing conditions. In such
cases the appeatance of charred stumps,
seeallings, or the recollection8 of old
residents-may be used to ascertain the
boundaries of the origihal stands-

V. Rabbitbrush Type. The most com
plex vegetation in the Big Ifend ared
is that of the glacio'fluvial deposits and
their dune derivatives. Clearly, in all
the vegetation of the sandy soils, rabbjr'
brush (Chrysothahnus nauseosua airJ'
C. vlsatdiflorus) is the most ubiquitpus.
On the peculiar blackish dqne sands
just w"st nf Neppel. bi l lerbrush is ar
sociat€d with rabbitbrush. Here and
elsewhere there are r)acasional stands oi
needlegrass (Stipa romata) and Indirn
ricegrass (Oryzopsis hymenoiales). AII
of these communities indicate sandy
soil, but the differences in the environ'
ment which determlne the dominancc
oJ one specieS or another are not evi'
dent. It is eltogether quite possiblc

that these variations in vegetation ci
the Bandy soils reflects past disturbances
rather than variat ion in soII.

Under cultivation all of these soils
are suscdptible to blowing, especiall).-
ln winter, but if they are kept molst
by irrigation, or.cogered with crops, or
protected by ivindbreal(s they will prob-

ably not be a hazard lrom th16 stand-
potnt.

Goocl orchatats ravc beerr mattrtaltrect
in the lrngared YadrEa regton on such
sandy soils, in spite ol their tendency
to be infertile. It may prove that the
application of fertiuzer wiU yield eco'
Domic retum, especially after the first
few years of cropping: these soils. Most
certainly these soils will have to be ir'
rigated with the greatest care to p!e-
vent the leaching of fertility below the
depth of plant roots.

fn Concluslon.

Native ve8etation xepresents the Iinal
outcome ol tbe operation oJ ecologic
laetors which have influenced plants
thrcughout centuries, and which are
operating today not only on the rem-
nants of the original flora, but on our
clop plants as well. It seems cleur that
distinct vegetational differences are
(orrelated with important soi l  varia-
tions in the Big Berd area, and conse-
quently the various types of vegetatron
constitute a biologic measuring stick of
every acre of soil, Different soil types
require different preparations of the
land, different amounts and methods of
application of water, and will be mote
surted to cer'.ain crop's than to others.
The developm€nt ol virgin land into ir-
rigated iarms 1s an expensive process,
and we should take advantage oI everJ
bit cf knowledge 10 insure the success
oi the operation.

Five key typ$ of vegetation are des'
ignated and their indicator value dis'
cussed. It is recommended on a basis
of this survey that as the area to be
ilrigated is. divided into tracts, a map
ol the vegetatrion, of each tract be
sketched and kept on recoral. Such
nraps can be made by non'technical as_
sistants after they are taught to recog-

ujze the impofiant indicato. types, and

tlrey should prove oi very materlal

vdlue ,to anyone interested in getting

the irost good out o! his land lrom the

very siart.


