
W. H. Rickard

Pacific Northwest Laboratory
P.O. Box 999
Richland, N(ashington 99352

Experimental Cattle Grazing in a Relatively
Undisturbed Shrubsteppe Community

Abstract

Yearling heteford stecrs were grazed for six to eight wceks in thc spring months of Aptil and May
lor three .oo5ccutile )e.rrs on nine hectare laslrrcs in a shrubsteppe community representative of
the Atenitia t'idr,tttt,t,/1gr.,pyto,j sf;ctdt/.m ^ssrjatjon jn uodisturbed coodition_ Sreers showed
grazing prcference for Cusick bluegrass (Pad c^ic6ii) ancl ha*'k s bearC, (Crcph atrdbafta). 'lhrce

consecutive years of grazing diminishcd the amount o{ standing dead grass in the pasturcs by 50
perccnt but grazing did not significantly affcct tbe ability of the plant community to sustain her,
baceous shoot production in the fourth year when graziog was discontinued. \trcighr gains of steers
a ' e r ; g e . l  : l k g  p e r  h " ' r a r c  d u r i n g  r l c  s r a z i n g  s e ; s u n  s i r h  d o  r ! e r r g ,  w e i g h '  g d j n  o f  0 . u .  L g  p c l
. lay per an;mal .  Trampl ine s, i '  rhc mn.r  obrrous and mni . tenr danage ro the plant  Lommrnin.
Trampling ki1led plaots growing in fence corners at gatcs and near the water trough locations where
stee$ tended to congregate. Trampled ground was prompdy colonized by alicn, annual plants
especially cheatgrass (.Brom/$ tectar m.) and turnble ntxtard (Sislmbrium dlti:tirtuvt ),6)t rhese
plants did not invade other portions of the grazed pasturcs-

lnuoduclion

Cattle grazing has been practiced in the semi-arid shrubsteppe region of eastero \frash-
ington since the middle 1ll00s (Galbraith and Andefson 1971). Years of over-gtazing
has resulted io the demise of native perennial grasses aod encouraged a massive invxsion
by Eutasian annuals, especially cheatgrass brome ( Bromw tecrarltln) (Daubenmire
1970)- Shrul]steppe plant cornn-runities without substaotial invasions of cheargrass aod
other alien annuals are scarce. One of rhe few places wirh shrubsteppe plant communities
in relatively uodisturbed cooditiori, as judged by the scarcity of cheatgrass and rhe
dominance of native perennial grasses and forbs, is rhe United States Department of
Energy's Hanford Site located in Bentoo County, Washiogtoo (Rickard et al. 1976).
This article describes the effects of three colsecutive years of experimentally conrolled
catde gtazing in a shrubsreppe community in relatively undisurbed condition by com-
paring ffeatmeot (gtazed) and conttol (ungrazed) pastutes Llsiog measutements of
plant biomass.

Study Area

The vegetation of rhe study area is represenrative of the Attemisia tridentata,Agropyron
rpic.thon associ^tjon in relatively undjsturbed conditioo as desctibed by Daubenmire
(1970). The study area is located at an elevation of 360 m on a gende northeast facing
slope of the Rattlesnake Hills on the U.S. Department of Erergy's Hanford Site, Bentoo
Co., ITashington. A silt-loam soil at least ore m deep overlying basalr rock provides
the rooting substrate. The annual rainfall averages 25 cm. The plant community had
ror been grazed by livestock sioce 1941 q.hen rhe land was incorporated into the Han-
{ord Site.
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The plant community supports populations of small mammals especially Townsend
ground squirrels (Spennophihu townsenCi) and Great Basin pcxket mice (Percgnatbu
paraat) (HeC,ltnd and Rickard 1980). Jackrabbits (Lepu californicut) were never
seelr on the study area and rhe site was not visitecl by mule deer (Oclocoileu bemion*s).
A portioo of the plant comnuniry was burned by a wildfire in August of 1971. This
called for the use o{ an acljacent control pasture rhar did rot burn. In 1974 this uobutned
pasture served as a substitute for the original control pasture.

Methods

Steer graziog was condLlced using two srnall pastures, each 300 x 300 m (! hectares),
established in a large homogeoeous community fepreseflrarive of the Artentisi,a tridentata,
Ayapyron tpicatan association in relarively undisturbed condition. The grazed pastures
rvere fenced, gated, and provided with a shared 500 gallon water trough and a block of
salt. Adjacent pastures of rhe s.rme size selved as urrgrazed controls. Fifteen head of
400-500 Ib yearling hereford steers were rotarecl atlveekly intervals betweeo t,"vo "grazed"

pastures in 1971 and also tn I9f2. h 1973, only one of the pasiures was grazed using
sevel steels. This yielded rhree consecutive years of grazing on orre t ha lmsture. In
1974, the other previously grazed pasture was grazed by five sreefs. Sreers were weighed
as a group oo the day rhey eotered the pastufes. The steers were removed from the
pastures held in a pen withour food or water for one day aod then weighed.

\fiithin the boundaries of each ! ha pasture six 450 m,, 15x30 m, areas called blocks
wete ranclomly located. These were nor located in fence corners or adjacent to the fence
lines where cattle paths tended to form- Ar each sampling period, two 0.5 m2 circular
frames rvere randomly located in each block and these were hand clipped of all above-
ground p lanr  par t '  lo r  b iom,Lss  derermin ; r 'ons .

Living shoots were segregared from the dead shoots by hand sorting. Live shoot
biomass was further segregated inrc five generalized botanical categories; ptennial
grasses, perennial forbs, half-shrubs, annual grasses, and annual forbs (Table 1). Shoors
wefe oven-dried at 50"C for 72 houts aod weighed. Grass crowns were cut off at ground
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level using a hacksaw blade. Crowns were not selmrated into live and dead parts. Litter
vras collected from the ground by usiog a gasoline powered suction device. Aliquots
of grass crown and litter material were buined in a muffle furnace to obtain a measure
of their ash content. Results afe expiessed as grams of croq,n or litter per m2 wirh the
ash subtracted from the total weights. Harvesting was done five times berween March
and June each year. In the years 7971, atd 1972, six blocks were sampled in two pastures
of both grazed and control treatments (n:24).Io 1973 and 1974 the numberof blocks
in each pasrure was increased to eight, providing 16 harvested frames at each sampling
date.

Results and Oiscussion

Vhen the sreers wele introduced to rhe pastures in April of each year they selectively
grazed c rsick bluegrass, Poa cuti,ckii.ln the first week, virtually every buoch was grazed,
some bunches were grazed down to crowo level while orhers were only partially eaten.
Bunches growing beneath the canopy spread of sagebrush, Artem;Ji,a lri.dentaa, shrubs
were protected by the shrubs' stiff branches and these clumps generally escaped being
eaten. The palatability of cr:sick bluegrass to cattle has been previously noted by Rickatd
et al. (7975) and Uresk and Rickard (7976). In contrasr, Sandberg bluegrass, poa
:anclbergii, was seldom grazed. The most palatable forb was hawk's beard, Crepis arra-
barba. At tlosteting time, its yellow blossoms were conspicuous throughout the unglazed
pastures but flowers were abseot in the grazed pasrures because shoots had all been
removed by c^ftle gtuzing. Bluebunch wheatgrass, Agropyron lpictttum, was selecrcd
after cusick bluegrass shoots became depleted as a forage source afld it provided the bulk
of catle forage in the remainder of the grazing season. Sagebrush and half-shrubs, long-
leaf phlox, Pblox longifolia, and fleabane, Etigeron fil.iJoli.at, were not grazed by cattle.

The shoor biomass on the "grazed" pasture in 1974, after being grazed for 3 con-
secutive years in 1911, 1972, and 1973 but rested in 1974, was compared with the shoot
biomass from an adjacent ungrazed "contol" pasturc (Table 1). Total herlaceous shoor
production at peak harvest ]n 1974 avetaged 69 g pet m2 in the coqtrol pasture and
64 g per ms in the grazed pasture (Fig. 1). These means were oor statisrically dif-
ferent. Perennial grasses provided 78 percent of the total live shoot biomass on the
control pasture and 72 percent on the grazed pasture (Table 1). Aooual forbs were
sparsely represented on both lmstures and the mosr abundaor annual grass was six
week's fescue, Fest?acd octoflofd. Controlted spring grazing did not have a measutble
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Figrrre 1. Comparison o{ herbaceous shoot biomass in grazed and ungrazed pastures {rum beginoing
to end or  rhc ! , roq ing ,e lson in lo 4.
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impact oo shoot ptoduction after grazing was tetminatd. Nwertheless, spriog graziog by
steers did deleteriously affect the p€rendal grasses in other ways eslxcially in their cap-
aciry to produce flowering culms (Ricka , et al. 1975).

Grazing removed one-half o two-thirds of the new shoot growth in the years
L971, 1972, and 197 3 (Fig.2) and the amount of starding dead glass declitred under
grazitg (Fig. 3). Crown weights averaged less on the grazd, than o! the control,
pasture but the total amount of litter showed no appareot changes uadet graziog (Fig.

l). Most of the plant material ioge*ed by the steers remained on the pasture io the
form of manure. Manure pats were esp€cially coocenffated near the water trough aod
in fence corners. In this way the presence of grazing cattle created a different distribution
and form of dead plant marrcr on the grazed pasfllres as compared to the ungrazed

Pasrures.
At places where steefs teoded to congregate (e.g., gate entrieq water trough locatioos,

and fence coners) cattle damaged the plants. Excessive tramplitrg desuoyed and/ot

. GRAZED

O CONTROL

FEB MAR APR MAY JUN

1974
Figure 2. Cnmparison of live shoot biomass in grazed and ulgtazed pastutes in 1911, 1972, ar.d

1973. The arrorr indicates the date steers were introduced to the pastures,
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Iigute 3. Comparisons o{ biomass of standing dead grass, grass crovrns, and herbaceous litter iograzed and ungrazed pa<rures jE L91 t, tqt1, ao{ t9- 3.

damaged perennial grasses, fotbs, and shrubs, and bared the soil. These bared olaces
qrere invaded by cheatgrass and tumble mustatd (Siqmbtiun abissinz.un).

, . lle 
average live weight gain of steers was 213 kg per 9 ha pasture per year (Table

2 ). This amorrnted to 24 kg pet hectare The avenge rzrte of liue *"ight io.ror. 1*,stee! was 0.63 kg per day of grazing use. This information provides some ba_sis fof
judging the eco,nomic value of native shrubsteppe communities as a cattle glazing

' L J - J
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TABLE 2. Weiribi srins oi yel|rling steers durins spdns srazins in a I h) shrubsieppe Dasiure in
thc  ycus  19?1-19?4.

Total
animal Der d:LJ (ks)

1 9 ? 1
7 ! 7 2
I 9 ? 3
1 9 ? 4

4 3 ;
3 0 ?
: 4 1
2 E 5

. ? 8

.  t i3

. 4 5
- 6 8

a 8
.11

5 7

3 0 8
1 ! 3
I 5 6
1 9 4

5 I . 6 3

resource aod also a way to compaie weight gains by cattle grazing in plant coinmunities
that have been strongly modified by years of grazing use or those revegetated s/ith
alien perennial bunchgrasses. For example, a recent graziog study using steers in crested
wheatgrass past'Lrres showed weight gaios of 0.85-1.20 kg per day of grazing use
(Han et al.7983).

Historically the shrubsreppe region of \Tashingtol has not been subjected to centulies
of intensive ungulate herbivoty. Bison becalre extinct about 2000 years ago and antelope
were scarce (Osbotne 1953). The vitual abserce o{ large grazing ungulates in !trash-
ington suggests that shrubsteppe communities ate especially vuLnerable to gtazitg
damage as compared to other kinds of perennial grass dominated commuoities (e.g.,

shongrass prairies) developed over lonll periods of time under grazing stresses imposed
by large n.robile herds of bison and antelope.

Livestock grazing is one of man's most important biological uses of semi-arid
shrubsteppe lands, especially lands that are not suitable for dryland wheat farming or
for irrigated agricuhure. Neverrheless, grazing research on shrubsteppe ranges has been
minimal. The virtual absence of experimentally derived informatioo conceroing cattle
grazing has encouraged the use of casual observations aIId unte$ed rheories in range
managemelt practice (Valenrine 1979).

The invasion of shrubsteppe cofirmunities by cheatgrass, and ways to economically
eradicate cheatgrass aod replace it with more productive {orage grasses, are relJarded
as imporrant contemporary ran{aeland research topics (Young et 41. 1979). The role of
shrubsteppe communities as habitat for wildlife, especially on federally owned lands,
is also beginoing to attract an increasing amount of attention ( McAdoo and Klebenow
1979). In the future, large land areas, such as the Hanford Site that have been protected

from livestock graziog for 40 years, will become esoecially meaoiogful as baseline cases

for making compalisons with continuousiy grazed plant communities in \Tashington

aod elsewhere in the strubsteppe region which extends from eastern S(ashington and

Oregon to western Ntryoming.
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