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Abstracl

Aboveground grass and forb prodrction averagcd 126 g. m 2. yr 1 and ransed bctrveeo 10 and
195 grams over a- four 1'ear pef;od 197t 1.978. Thc.lov prorldction year rias 1977, a year o]
extrcme drorghr. Production s'as not significanrty d;ffereni betrveen unburned sitcs ind'burned
. i ,  .  l . ! ,  \ ! . r ' .  1 . .  r  b r r n : n 1  ,  ' - n  .  (  r l o p y  , o r c -  - n J  , p , ,  i r .  r v m p . . i r i u r  q e 1  5  n . t - r  o n  b L r l q d
J l  I  L r  L l n L  L  . | ' ,  e ' ( . p r  , .  r  r h r  . h " u b s  b i r r c r l r r r r r r r  ,  f r , "  4 . r  r t  , , . t a r a ,  a n d  . , g r l  - u r h  q , 4 r -
tLn ,t trLl.rtat'), wlrjcn 1\rrr kttlLd by burning. Tbere was no indication rhat shrtrbG 1'ere in_
\J. l ing r l r ( ,hufn.^-J r rc\  as \ccdl ings or  vegctat ivc\  rhrough sprour ing.  The impl icat ions of  burning
J n r . : J (  ! 1 . . '  t r d , . . , a  t  n , )  n - . n , r - m e n r  a r e  b r i . i h  d r s - u s . . t .

Int roduct ion

The bitterbrush-chearsrass community is widely spread vegeral covef type at lower
elevations on rhe Haoford Site, Benton Co., I7ashiogtoo (Fig. i). It occupies sandy
soils, and for rhe trlosr palr it lacks the perennial bunchgrass (Stipd canata) that char-
acccrizes herbac€'ous rinderstory of bitterbrush (Purthia trideutata) staods in undisrurbed
conclition (Daubenmire i970). Instead, the understory is dominated by cheatgrass
l>rome (Brcrnt rectotan). Perennial grasses are mostly represented by a sparse cover
of Saodberg bluegrass (Poa :antlbetgii). Two iarge rvildfires buroed through parts of
the bitterbrush conn.mnity in 1963 and again in 1970. The 1970 fire reburoed some
ol the same aica as the earlier burn

There are excellent published botanical descriptions of shrub srcppe communlrles
in pristine condition, but there is a paucity of data on primary productivity and botanical
descriprions of shrub steppe communities in othet than pristine condirion (Dauben-
mire 1970). Primary production has been measured in stands representative of the
A ' t ,  . . ,  n  r ' . ' d . t . .a t . t  ,4  , .p ) ,ou  tD i .a t / , . . .  r . soc ia r ion  and in  chc . r ig ra , .  .ommuni r ies
on lonq-time abaocloned rvheatfields oo the Hanford Site (Rickard et al. l)76). iHow-
evcr, there is no published data on primary production in the bitterbrush cove{ type.

This investiiration comperes primary production and canopy cover on burned and
unburned parrs of the tritterb.rush cover rype during the years 197), 1976, 1977, ad
1978.

-Ihe 
cover rype of interest bccarisc of its iarge extent (---70,000 a), and because

unlike most semi-arid rangelands in rffashingron, it has not been gtazed by livestock
since 1941. It is expeted thar the land rvill not be used for livestock graziog in the
funrre but vill be used as industrjal sires for eoergy facilities such as comrnelcial
nucLear power plants (Fig. 1). These facilities v",ill be widely spaced for safety reasons,
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Iigure 1. Map oI the southcastern part of the U.S. Departmcflt of Energy, Hanford Sitc showing
the extent of the bitterblush'cheatgrass community, shaded area, the approximat€ bouod'
aries of the 1970 burn and the lccation of study plors: BB - bitterbrusir, MX: mixed,
SB -  sagebrush,  North:burncd s i te,  West:  burned s i te-

and the intervening land will probably be retained in narural vegetatioo. The absence
of livestock grazing will likely allow for fuel (dry matter ) accumulatioo, especially
stems and leaves of cheatgrass brome; this acc-umulation will probably increase the
incidence of wildfires in the future.
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Methods Employed
Six study sites were selected for study io and adjacent to the 1970 burn (Fig. 1) but
temote from iodustrial construction activities and transmission lines and roadvravs.
Three sires were in pans of the community that had not been burned; these supported
staflds of mature shmbs. Three o{her sites rrrre devoid of shrubs because of the 1970
burn.

Caoopy-cover by species was measured at ali srudy sites using Daubenmire's (1!J!)
method of vegetational analysis. Plant names {ollow Hitchcock aod Cronquist (1!/l).
A 50 m long tap n'as read at 1m intervals using 50-0.1 m2 plot frames. The lines
were read ooce in April or May at .what was judged to be rhe peak of herbaceous
plant growth. Lioe iotercepts vere used to determine the caoopy cover of shrubs.
Three plots each (20 x 50 m) were established, and four parallel lines at 5 m intervals
'were measured. A11 shrubs rooted in these plots were counted.

At each smdy site {ive 0.1 m2 plors were hand-harvested of all aboveground
living herbaceous phytomass. Live material was separated from dead plant material,
oven dried ar 50oC, and weighed. The results are expressed as grams dry weight per
square metel.

Canopy Cover and Produclion
One of the study sites io the burned atqa was lost to off-road vehicular traffic in 1976.
It rvas not replaced. Ail other plots remained undamaged. A summary of the herbaceous
canopy cover provided by four rnajor botanical categories is shown io Figure 2. The
total canopy cover was not greatly differeot between burned and unburned sites but
tended to be rnore complete oo the burned sites. The low canopy cover in 1977 is
attributed ro rhe exrreme drcught which occurred that year. Annual grasses, mosdy cheat-
grass brome, dominated the canopy cover during the years 1975,1976, ald 1978. Annual
forbs were the next mosr imponaot contibutor to canopy cover, followed in order
by perennial grasses and perennial forbs. After five post fire growing seasons, rhe her-
baceous plant cover in the burned sites was similar to that of unburned sites in species
composition ( except shrubs) and remained so in succeedirg years. Aonual forbs pro-
vided rhe mosr species over rhe yeals, arrd rhe number varied between 6 and 14 itt the
unburoed sites and between ) and 11 in the burned sites. There was no iodication that
shrubs were invading the burned sites.

A list of the vascular plant species and theit individual contribocion ro canopy
cover in the spring of 1!78 is shown in Table 1. Cheatgrass brome provided most of
of the canopy cover. Tansy mustar d, (Desct*ainea pi,nnata) arLd tumble mustard (Slrlzz-
briutn altissitzutn) dominated rhe canopy cover provided by annual forbs, poa vnd.-
beryii was rhe imporrant perennial grass. Perennial forbs contributed little to canopy
cover, alrhoLlgh they n'ere coospicuous throughout the community because of their
large, showy flo'rvers. There was no statistically sigoificant differences in net above-
ground production between buroed and unburoed sites. The data were pooled and the
results summarized in Table 2. Tlrc 1977 drought resulted in low plaot production,
on ly  10  g 'm ' .y . t .The h ighes t  p roduc t ion  o f  195 g .m2.y r1  was measured io
1975 and the average was 126 g. m 2, yr-1. This is near the 100 g. m 2 . yrl pro-
duction listed for North America shrub steppe communities (lauenroth 1979) and is
at the lorv eod of rhe scale of production by grassland communities woddwide. It is
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Figure 2. Percent canolry cover provided by herbaceous species during the spring of L97t, 1976,
1977, and 197a. Ihe numerical values at the bars indicate the number of species in
each botanical category,

simila.r to the 100 g. m-'z. yrl measured in Artem,i.sia/ Agrop.lroz comrnurities (Daub-
enmire 1970) but less thao :Jte 240 g.m2.yr1 for cheatgrass brome communiries
at higher elevations rvith silt loam soils on the Hanford Site (Rickard ez al. 1976).
The efficiency of conversioo of precipitation to dry matter averaged 11.4 g of dly
matter pe! cm of growiog seaso,n precipiration ard ranged berween l.l and 17.1
(Tal>le 2) .

Shrub Canopy Covel and Oensity
The three unbuned shrub-dorniruted study sites had different amoun$ of shrub cover.
One study site labelled SB ( Fig. 1) v/as domioated by sagebrush. Total sbrub cover was
14 percent There were 76 sagebrush and 19 rabbi6rush shtubs on the 1000 m2 plot.
The plot labelled BB was dominated by bitterbrush and had a shrub caoopy cover of
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Tr\BLE 1. CanoDy cover Olerceni) lrovideil by lrcrbrce.rus rt1xd in the biiterb r uslr - chearsrass
(t)mmunity, ]\pljl lI78-
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26 perceot. There were 86 bitterbrush. seven rabbitbrush, and ody two sagebrush
shtubs oo rhis plot. The plot labelled MX had about equal amouots of sagebrush and
bitterbrush shrubs, aod together provided 22 Dercenr of the total shrub cover Eri,ogonum
niaeam, a small subshrub, provided an additional 1i percent canopy cover for a total
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shrub canopy of 37 percent. There were 51 bitterbrush, 59 sagebrush, ^Ld 627 E. 1l,irre m
shrubs on this plot.

No atrempt was made ro esrimare the annual production by shrubs. Mack (i976)
estimated the annual litterfall of a sagebrush commuoity on rhe Haoford Site at 12
g .11 :. yr 1, aod this value is probably valid for out sites as I'ell.

It appears thar rhe preseflce of marure shrubs had little iofluence oo herbage pro-
duction. The shrubs probably exploit soil wat€! thar peoetrares deeply into the sandy
soil, n'hereas the herbs, especially cheatgrass brome, exploits shellow peoetratiog soil
water. Ciine and Rickard (1977) report thar cheatgrass was no{ very effective at ex-
ploiting soil water that had penettated belorv 0.j n deep. Sagebrush has an extensive
foot system rhar catr penetrate to depths of 2 m (Sturges 1977). Hovr long a time *,i11
pass before shrubs re-colonize the burn is uokoown. Daubenmire (1976) reports that
abandoned n'heatfields colonizecl by cheatgrass brome have resisted invasion by native
species for 50 years. Fires also influence the ability of shrubs to occupy rhe land because
sagebrush and bitterbrush are easily killed by fite and do not sprout vegetatively after
burniog.

Wildlife lmplications

Reinvasion of brirned areas by birterbrush and sagebrush is resricted to self-established
seedlings. Of these two species, bitterbrush v,.o rld be the choice of wildlife managers
because ir provicles brov'se for mule deer, which are a part of the fauna of the Hanford
Site (Hedlund 1975); fiey range throughout the bitterbtush cover type. Increased
incidents of fire could dramatically reduce the amouor of bros,'se available to mule
deer by eliminatine bitterbrush shrubs from large land areas. This could be imporrant
because the laod surro'unding the Hanford Site is largely io agriorltural use, and crop
dan-rage by dcer is not generally toierated by land owners. At the presenr time crop
damage by deer on croplands east of the Columbia River is believed to be very small.
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