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INTERPRETING MOUNTAIN MEADOW RANGE
CONDITION BY OBSERVING TREND AND

STAGE OF PLANT SUCCESSION
G. D. PICKFORD

Pe.cific Northtvesi For:est anal Range Experiment Station, poriland, Oregol,

Importance of Meaalo$' Foragc ducing an imDoriant amount oi surl l-
Mountain meadows in lvashington 1]ier lorage that is critically needed to

ard Oregon potential ly are capable of p:.oduce prime beef and lamb.
producing 10 to 15 times more forage Mountain meadow forage is so at_
per acre than the average timbered tl.active to grazing animals that, if pre_
summer range that is pr.edominant jn ventive measules are not taken, the
ttrese States. The forage that is pro- meadows usually support more than
duced on meadows ordinarily stays tbeir share of the grazing load. As a
lLrsh and green thloughout the summer consequence, range depletion has oc_
grazing pgriod in contrasl to the tim- curred that in many instances has re_
ber€d summer range forage which usu-
ally begins to dry in August. Range
fcrage ir:  a cured state usually is low
in protein, in calcium and phosphorus,

duced meadow grazing capacities to or
below the level of the timbered range.
This forage production loss sometimes
goes unnoticed becalrse of the sma1l

and in vitamins, and is incapable of areas that are involvecl.  In other cases,
p|oducing rapid weight gains in live- thc importonce ol the feed loss is ao_
stock. Although mountain meadow parent and steps are taken to correct
acreage is but one or two per cent the grazing management so that the
of the total summel range in Washing- production of meadow forage
tcD and Oregon, i t  is capable ol pro- incre:rscd. The situation with

may be
respect
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to mountain meadow range is a gener-
ally lowered production with some
meadows improving and others losing
in productiveness. Those responsible
for th€ management ot summer: range
in  Wash ing lon  and  Oregon  shou ld  un i -
formly recognize the importance oJ
meadow forage and should be abl6 to
judge the condition and trend ol the
vegetation in ol'der that proper and
timely adjustments in handling the
rneadows may be made.

On the hypothesis that knowledge of
plant succession and retrogression af-
fords a practical meJns ol judging
meadow condition, the Pacific Nolth-
west Forest and Range Experiment
Station has studied the vegetation ol :11
meado'ws in eastern Oregon. Based on
cereful range inspections that took such
factols as soil erosion, plant vigor and
plant density into consideration, these
meadows were classified with respect
to range condition in four groups: ex-
cellent, good, fair, and poor:. The ave-r-
a  o  dpns ' y  and  compoc i l i on  o f  r ange
plant species was obtained lor meado&"s
in each grouping in order to establ isn
signi l icant indicators of meadow con-
dit ion and of trends from one condit ion
to another.

The t€rm, plant succession, is not
used in the discussion that lollows to
describe the hydroseres ot meadow de-
velopment, but rather to delineate
vegetation stages from of toward the
mesophytic community of gtasses and
s -dgec  j ha t  dom iF r l e  on  meadow"  j n
good r lnqe cordit ion. For practical
purpos?s this cornmunity is termed the
climax stage, and the vegetation un
badly depleted meadows the first weed
stage. The succession thai wi l l  be dis-
cussed lakes pl iee under mesophyric or
xeric conditions and is entirely man-
caused.

Eamarks of Meaalow ConaUtton
The vegetation of the four meadows

thft were classif ied as excel lent was
{  , nd  ' o  . ^ v , "  7n  np }  .Fn t  n f  i he
er,.r_d sulf '1.e and to consist largely

r C , ) b , m . n  ' r n d  r c l e n t l f t c  n a m e E  o f  r a n s i e
t , , a r r  c h - . i e !  r e f r r r e d  t o : r r e  t j s t e d  a t  t h e
r  n . 1  o f  l I i s  r r r l i f l . i

of pelennial g:asses, chief ol which was
tulted hairgrass. Tufted hairgrass '

made up nearly % of the total vegeta-
tion. Grasslike plants, most important
of which was Nebraska sedge, repre-
sented about 15 per cent of the vegeta-
tion. Perennial weeals made up abolrt
10 per cenu annual grasses and weeds,
thinly scattered in the stand, accounted
for the remainder o{ the plant cover.
The chief characteristics determined of
meadows in excellent condition were,
therelore, a vegetation of high density
consisting mainly of tufted hairgrass, a
noticeable quantity of Nebr:rska sedge,
few weeds of any kind, and viltually no
annuals,

On the eight meadows in good condi-
tion, vegetation covered half of Lne
ground surface. The composition was
about equally divided between peren-
nial grasses and showy perennial
weeds. Grasslike species made up
about 15 per cent of the vegetation.
Tufted hairgrass st i l l  was the dominant
8rass, but thin bentgrass was a close
second on meadows in gocd condit ion.
Ovalhead s.dge was abou'; as noticeable
rc  Noh" i . ] , -a  c '  doc  4  he  ora(s l i ka

group and both tended to be surpassed
by 8." l : ic rush. 01 the per:ennial weeds,
western aster aid Columbia groundsel
u'ere usually most abundant although
AmericaD bistort and other showy
weeds sometimes dominated the I. lnd-
scape.

The  veqe  a t i on  on  t he  l t  meadows  i n
fair condit icn covered about % ol the
ground surface and was comprised
. ' r r ge l y  o l  i e r cnn ia l  wccd .  wh i ch  made
up 7r o1 the vegetation. Only ya of the
vegetation was perennial grersses. Grass-
like species were not prominent and the
density oI annual lveeds and grasses
was found to be low. Tuft€d hairgrass
on meadows in fair condition was less
than % of the grass cover, being sur-
Irassed by Kentucky bluegrass and
equalled by red fescue and thin bent-
grass. Nebraska sedge usually was ab-
sent. being replaced largely by oval-
head sedqe. Columbia groundsel, west-
ern yarrolv, cinquefoil, westeu aster,
and common dard3l ion were the most
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abundant perennial weeds.
The six poor condition meadows sup-

ported a vegetation that covered only 10
per cent of the ground surface. Annual
weeds, principally Douglas kllotweed
and tarweed, made up 40 to 50 per cent
ot the cover. Annual and perennial
weeds together made up about 7a of
ihe entire vegetation. Annual grasses
were two or three times more abundant
than perennial grasses. Tufted hair-
grass had largely disappeared from the
meadows in poor condition, the most
abundant perennial grass being slender
hairgrass which is practically worthless
for forage or for arresting soil erosron.
The most abundant perennial weeds
were common dandeiion, cinquefoil,
and western yarror '.

Grazing capacity estimates based on
surveys ol the individual meadows,
u,'ith lorage values established by care-
ful sheep grazing trials, show that the
meadows in excellent condition carr
suppo r l  10 .5  sheep  mon ths  o I  use  pe r
acre on the average. Similar values
deterrnined for meadows in good, fair,
and poor condit ion were t i ,3.9, and 0.?
.heep monlhs per acre respecl ively.
Thus, lowering the range condition by
oDe class results in a loss of about 30
per cent ol the gmzing capacity. Tufted
hairgrass forage produced four-fifths
o1  l he  g raz ing  capac i t y  on  mFadows  j n
excellent condition.

Summadzjng the vegetation charac-
telistics of the meadows in diflerent
condition classes, it is apparent that the
lL.ur groups fali into rather definite
plant succession stages. The best con-
d i l i on  answers  I he  de l i r i t i on  o f  l he  c l i -
rrLax stage being dominated with a srn-
gle species, tufted hairgrass. The good
condit ion, with about equal divrsron
between perennial grasses and weeds,
i !  typical of the mixed qrass-and-we€d
stage. The {air eondition in which
perennial weeds are about three times
as abundant as perennial grasses is
carollary to the second weed stage_ Toe
poor condition. wherein annual weeds
consl i tute more than on.-half  the vege-
tation and weeds as a class make up yl

of the plant cover, is illustrative oI the

Iirst weed stage. The rapid decrease rn
grazing values signifies the validity of
the range condition classification. The
guides to determine relative meadotv
condition can therefore be based on the
plant succession stage, most outstand-
ing earmarks 01 which are the density
of vegetation. the propoltion of weeds
to grasses, the abundance of tufted
hrlirgrass, and the presence or absence
ol annual weeds.

Iile[tification ol Trenal in Meadow
Conilition

The tretd in condition of meadow
range  i s  assoc i c l ed  w i l h  r he  dynamic
phases of plant succession and retro-
gression. Accordingly if one is familiar
u'ith the characteristics oJ plant suc-
cessron stages on meadows, it is but a
s lep  I u r ' l hc r  { o  de le rm ine  app rox i -
mately the trend or direction of the
succession. On the meadow examined
tlrat were in tbe lower stages and which
definitely we{e improving or deteri-
orating in range condition, observations
were made that can serve to guide such
a determination. The most signilicant
or these observations are as follows:

(1) When dealing with meadows that
are in near-climax condition, the places
tr) watch for deterioration are the drier,
better drained spots. Here the tufted
hairgrass will be thinning and low in
vigor if the meadow condition is reLro-
gressing, and species such as thin bent-
grass, Kentucky bluegrass, red lescue,
western aster, ovalhead sedge and
other secondary species wil l  be in a
thrifty condition and spreadinb. On
the other hand if the meadow vegeta-
tion is improving, the tufted hairgrass
on these sites although thin in stand
will be comprised of young, vigorous
plants that obviously are making a go
of it in competition with the species
already mentioned.

(2) I f  the meadow is. in the mixed
grass-and-weed stage. a sign of dete-
rioration is the absence or sparseness
ol tufted hairgrass on the drier sites
and a thinning of this species on Ine
more mojst situations. Mountain brome,
: lender whectgrass. ovalhead sedgc.
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and weeds such as Columbia groundsel,

westeln yarrow, western aster, and
cinquefoil will be common and abund-
ant on the dry sites. Kentucky blue-
grass, red fescue, and thin bentgrass
will also be spreading on the relatively
moist areas. There is a tendency for
meadows deteriorating lrom the mixed
grass-and-we€d stage to take on a de-
cidedly patchy appealance due to the

colonization of dry patches by weeds
which flower briUiantly. A sign irf

betterment in meadows that are in the
mixed grass-and-weed stage is a thick,
healthy stand of tufted hairgrass in the

moist locations, with a scattering stand
ol young hailgrass plants on the mod-
eralely dry si l-es. Another Sood sign is

the thickebing of Kentucky bluegrass,
thin bentgrass, and red fescue in
patches of perennial weeds on dry situ-
at ions.

(3) Signs of deterioration from the
second weed stage are the occurrence
of thrilty tutted hairgrass only in very

wet places, the bulk of the meadow
covered with lveeds such as western
yarrow grcwing in a clumped, turflike

form and common dandelion growinE,

with a prostrate rosette habit Another
sign of deierioration is oniongrass
growing in a semidecumbent lorm on

the drier sites. The absence of peten-

nialy grass seedlings and the presenc!

in great abundance of annual weeds
even on moist spots are indicators of
retrogression. Signs of improvement
are young, thriliy tufted hailg"ass
plants spreading on the drier sites, and
invading areas dominated by red fes-
cue, Kentucky blueglass, and thin bent-
grass. Another sign 01 implovement is

the invasion of perennial weed colonies
by Kentucky blueglass, thin bentgrass'
and red tescue.

(4) Signs of meadow improvemeni
from the first weed stage are Young
tufted hairgrass plants becoming es-

tablished in wet places; Kentucky blue-

grass, red lescu€, atrd thin bentgrass

spreading notic€ably in patches of an-

nuat and Perenni4l weeds on moist
ground; and young littlellower penste-

mon, Columbia groundsel, cinquef^jl'

weslern yalrow. and other perennj.r

w-eeds becoming established on tht

driest sites in competition with annual

weeals such as knotweeal and tarweed

The foregoiug observations that have

correlated plant succession and retro-

gression principles with the condition

and tlend of condition of meadow

range do not constitute a mechanical

rule of thumb tor range administrators

to apply blindly. They do inalicate,

however, that dependable guides are

avaitable il such things as the patteqr

of plant succession on meadows, the

vegetation of the cl imax formation lhe

indicator species in the various stages

of succession, and the signiiicance of

the various stages to grazing values are

understood. lf these guides are fol-

lowed, better reslrlts \till be obtained

{rom range management in this region
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