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Distribution and Amount of Four Knapweed (Centaurca L.)
Species in Eastern Washingtonl

Abstracl

Since their introduction in the early 1900's, four knapweed (Centaureo L.) species have become proninent weeds o{ pastures,
.angeland, and nonnrigated hav in the Northern Internounrain Region. The reducrion in forage follo{ing invasion by rhese
weeds lhreatens fie stabilily of lhe ranching indus!ry. Planning an effective integrated control prograh requires infornarion
on $e distribution and anount of each species. An eastern Washington knapweed survey $as compleled in 198?.

Diffuse knapwe€d (Cer,ourea diJfusa Lan.) Nas reporred in all 20 eastern Vashinston coun!ies, for a total of l?3, l5l ha
of infested area. Ninety percent of lhe infestation vas in the six counties that border ihe Columbia River Basin lo the north
and west: Stevens, Ferry, Okanogan, Chelan, Kitlilas, and Yakina. Of rhe l6 counlies reporring yellow srarrhistle (C roArn'dl'r
L.), those 5 in south€astern Vashington had 93 percent ofthe 54,172 ha. A lotal of 10,??? ha ofsponed knap{eed (C nd.Llosd
Lan.) was reported from l9 counties. Ninety-tr.yo percent was reporred fron the northeastern counries ofSpokane, Pend oreille,
and Stevens. Russian knapwe€d (C. repens L.), reported from 19 counties, was esrinated at 3,259 ha.

The annual loss in forage production on pastu.e and rangeland was estinared to be 59,190,540 kg, a value of $951,000
in Animal Unit Monrhs o. E2.9 million in hav.

Introduction

During the past quarler century, populations of
several Centaured species expanded on
rangelands of the Northern Intermountain Re-
g ion  o f  Nor th  Amer ica .  They  pose a  ser ious
threat to the stabil ity of the ranching industry.
Forage production on rangeland was reduced as
perennial bunchgrasses were replaced by downy
brome (Btomus tectorzm L.'?). Although undesir-
able for various reasons (e.g., extreme produc-
tion cycles, short grazing period, and fire hazard
at matudty), downy brome is highly palatable to
livestock in its flush of early growrh. The low
palarabil ity of the knapweeds creates a much
more serious type ofrange deterioration (Roch6
et al. 1986)-

Although l4 species of Centaurea haye been
collected in Washington (Roch6 and Talbott
1986), the important species in eastern Wash-
ington are yellow starthistle and diffuse, spotted,
and Russian knapweed. The rosettes of yellow
starthistle (C. so/slilialls L.) and spotted and dif-
fuse knaprveeds (C. maculosa Lam. and C. dif
fusa Lan., respectively) are not readily grazed.
Popova (1960) noted that although the rosettes

lScientific Paper No. 7936. Conrribuiion fron the Coll€se
of Agriculture and Home Econonics Research Center,
Washinglon State Univereity. Project 0211.
rscienrific narlres ioliow Hitchcock and Cronquist I976.

of the first year's growth of diffuse knapweed are
nutritious and edible, "they are strongly ap-
pressed to the ground, as if fastened to it, and
are difficult for cattle to get at, eve[ for sheep
in snow-free winters." Mature knapweeds are
fibrous; yellow starthistle has sharp spines on the
seed heads. Coarse dense stems and spines l imit
access by grazing animals to associated forage
species. In addition, yellow starthistle and Rus-
sian knapneed (C. repens L.) are poisonous to
horses (Kingsbury 1964, Young et al. 1970).

Because they are unpalatable, knapweeds
greatly reduce dryland forage production,
whether hay, range, or pasture. In Brit ish Co-
lumbia, the loss in forage production due to dif-
fuse and spotted knapweed is estimated at
$320,000 annually which equates to a theoretical
loss in beef output value of over $1.5 mill ion
(Cranston 1985). Spotted knapweed causes an
estimated $4.5 million forage loss annually to the
Montana range livestock industry (Lacey et al.
l986).

0ther Iosses include soil erosion, and reduc-
tions in wildlife populations, recreation and prop-
erty values (Cranston l9B5). In Montana, it was
estimated that the rate of soil erosion doubled
when spotted knapweed replaced perennial
bunchgrass on rangeland (French and Lacey
1983).
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The need for a survey of knapweed distribu-
tion in Washington has been evident for at least
two decades. In 1958 the westward movement of
spotted knapweed from Montana along railroad
and highvay rights-of-way was recognized, and
a suryey of acreages by county was suggested to
assist in gaining program support (Roch6 1985).
In December 1984, an interagency meering held
at Washington State University led to the for-
mation of a Knapweed Steering Committee. This
committee was assigned to "evaluate alternatives
and recommend an integrated knapweed control
prograrn" (Roch6 1986). This paper reports the
results of the first, and essential, step in such a
program, a survey of the four rnajor species by
amount. location. and relative dominance
(Talbott 1987).

Methods and Materials

The location and amount of each species of
knapweed was estimated by solicit ing data from
professionals interested in weed control in the
20 counties east of the Cascade Mountains in
Washington. In 1984, survey cards, an explana-
tion of the suney, and a discussion of the knap-
weed problem were sent to personnel in Cooper-
ative Extension, County and District Weed pro-
grams, Soil Conservation Service, and public land
management agency personnel (e.g., Forest Ser-
vice, Bureau of Land Management, Bureau of In-
dian Affairs, and Washington State Departments
of Natural Resources and Wildlife). We requested
the following information for each of the four
species: area infested, dominance rating of the

Table L Doninance rat ing def in i r ionsr

1veed, current land use, and location. Estimates
of area and dominance rat ing of the weed were
the only quanti tat ive factors. The cooperators
r,eere instructed to estimate infestation size as the
area that would require treatment. The dom-
inance scale of I to 5 (Table l) is slightly modified
from Poulton (1962). Density, which requires
t ime-consuming counting of individuals in a
de f i n i t e  space .  was  no l  used :  i t  i s  o f t en  imposs i -
ble to count individuals for plants which re-
produce vegetatively and the size of mature in-
dividuals may vary a thousand fold under dif-
ferent growing condit ions (Daubenmire 1968).
Dominance based on occupancy of space indi-
cates the relat ive inf luence that a species exerts
on the other components. In addition to the ease
in recording the relat ive amount of the weed,
relat ive forage reduction can be estimated from
the dominance rating.

Participation in the survey ieas voluntary;
thus some infestat ions vere missed because the
individuals chose not to participate in the survey.
Other infestations were missed because there was
not sufficient time or personnel to cover the en-
tire area. The completeness of lhe survey as a
percentage of the land area in each county is
estimated for each species in the results section.
Survey cooperators are listed by county in the
Acknowledgments.

The  su rv "y  nas  done  i n  va ry i ng  i n l ens i l i es .
In some counties i t  was a systematic search for
knapveed (Adams, Ferry, Franklin, Klickitat, and
Stevens); in other counties it was the best
recollections of individuals familiar with the area

Dominance Def in i t ion
Est inated Forage

Reduct ion (%)

Ir  can be found by searching in and around other species.4 "1"  is  not  obyious.

It can be seen only by noving tbrough the veg€tation or by searching for it nhile stan'
ding in one place. A patchy patlern observed by moving through the vegetation rates a
"2."

Ii is easily seen b) slanding in one place and glancing around, bul it is not a. obvious
doninant. In a nixed stand several species may fall into this category.

It is at least a codominant. It shares dominance relative ro cover or is considered slighr
ly subordinate to other species, native or innoduced; for exanple: cheatgrass, Kentucky
bhegrass \Poo pratensk L.), bunchgras range or a mixture of weeds on abandoned
farrnland.

It dominates the site. Ir is dominanr in the sense thar il provides essentially tolal corer
when viewed casually.
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'Modified fron Poulton 1962
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combined with some systematic search and
noting of weed locations while doing county weed
inspection or other work (Asotin, Chelan, Colum-
bia, Douglas, Garfield, Grant, Kitt itas, Lincoln,
0kanogan, Pend Oreil le, Spokane, Walla Walla,
Whitman and Yakima). In Benton County, there
was no county-wide coordination of the survey.
The Hanford Reservation, U and I Group,
Chareau Ste. Michelle, and U.S. Fish and Wildlife
Service lands were surveled. Other locations rnere
infestations the cooperators happened to notice.

Survey cards were completed only when
weeds were found. The minimum amount for a
card  was one p lan t .  There  was no  max imum
limitation although the surveyors were encour-
aged to report by dominance rating for each site,
thereby discouraging a county lump sum ap-
proach. Surveyors were not l imited to a ser
number of cards. Additional cards were senr as
requested. In some instances, a less detailed
survey was accepted because it was the only in-
formation available. The number ofsurvey cards
returned were 4,142 for diffuse knapweed, S3B
for yellow stanhistle, 700 for Russian knapweed,
and 425 for spotted knapweed.

Weed locations were plotted on U.S.
Geological Survey 1r100,000 topographic maps.
Map locations were numbered to correspond with
the site number on the suney card. Duplicate
reports were avoided by comparing new reports
with previously recorded sites on the base maps.
Base maps were digit ized to produce computer-
p lo t ted  maps.  These maps a long w i lh  summar ies
of amount, dominance rating, and land use by
species were sent to each county at the begin-
ning of the second field season. Thrs progress
report facil i tated the addition of new sites and
the completion of the survey with a minimum of
duplicarion of effort.

Survey work continued through the l986 field
season. A report was sent to each county coor-
dinator (weed supervisor and/or Cooperative Ex-
tension agent) in early 1987 for approval or
Corlections.

Results and Oiscussion

This is the most thorough su ey attempted to
datc on a set of weed species in eastern
Washington. Lower amounts of knapweed were
ieported in this survey, which required precise
locations, than in previous surveys which were
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subjective broad estimates. Two previous weed
surveys in Washington by Rochi (1967) and
Penhallegon (1983) included knapweed species.
Results of the three surveys follow: for diffuse
knapweed, 150,67 4 ha (1967), 2?4,062 ha (1983),
and 173, l5l ha (1987); for yellow starthistle,
t0,288 ha (1967), 62,05'7 ha (1983), and 54,172
ha (1987); for spotted knapweed, 28,900 ha (196?),
79,882 ha (1983), and 10,777 ha (1987); and for
Russian knapweed, 41,252 ha (1967), 15,962 ha
(1983), and 3,2s9 ha (1987).

Ditfuse Knapweed

Diffuse knapweed grows in every eastern
Washington county (Table 2, Figure l). It was
by far the most abundant species, occupying 72
percent of the total area reported for the four
species. The total of l?3,151 ha is an underesti-
mate because the survey was not completed in
Adams (80%), Benton (20%), Grant (80%), 0ka-
nogan (50%), and Yakirna (60%) counties. Five
counties (Okanogan, Ferry, Yakima, Kittitas, and
Stevens) each reported more than 12,000 ha. In-
cluding Chelan, the six counties which border the
Columbia River Basin to the north and west had
90% of the diffuse knapweed reponed for easrern
Washington (Figure l, Table 2).

Table 2. Infesred area in each county by species, in hectares.,

Diffuse Spotted Russian
lnapw€edlnapseed Totalthistle

Benton
Chelan
Columbia
Douglas
Feny
Franllin
Ca.field
Crant
Ki t t i las
Kliclirat
Lincoln
0lanogar
Pend 0reille
spoLane

Walla Walla
Whitnan

TOTALS

264 24
270 2,223

1,232 12
5,779 2

12 t1,956
3,104 0

23,696 336
103 t9
119 858
553 0

i3,483 t.ace
2,936 2,512

683 0
79,402 527

9 8 0
1,468 4

t2,534 153
233 25,122

5,308 3,852
2i,8t4 272

r73,r5l 54,r72

333 677
28 2,52t
13 t287
85 5,867
2 t1,971

86 3,t90
2?8 21,379
160 286
12 t, t  76

281 840
r75 r3,71?
38 5,489

i06  1 ,151
1,081 81,090

0  616
8 10,541

47 13,112
33 25,692
20 9,209

443 22,548
3,259 24r,359

56

I
l
0

69
4

127
o

59
3

362
80

5 r8
9,061

4
29
19

t0,177

tMuhiplt by 2.47 to conyerr ro acres.
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Figu.e 1. Dislribution of diffuse knapweed in eastern Washington- Sites were pioned as poinrs, lines or areas. Each indicate
only presence of the weed. A point may indicate one plant up to 65 ba. Lines indicate stringers along roads, rivers,
power l ines,  or  ra i l roads.  Area is  indicated when detai led mapping of  indiv idual  s i tes was not  done.

Every county reported diffuse knapweed
along roadsides and railroads, for a total of
13,096 ha, or 7.6 percent of the total. This "tum-

ble knapweed" has spread along roadsides, gain-
ing wide distribution. Plants carried or blown by
vehicles lose seeds gradually from the urn-shaped
heads fWatson and Renney 1974). Transportation
routes through pasture, rangeland, and timbered
range have served as a source of infestation for
entire areas.

Rivers and streams also transport diffuse
knapweed, often into areas not accessible by ve-
hicle. We have observed the bushy stalks floating
in rivers and plants growing on gravel bars and
sandy shores. Diffuse knapweed was found along
the Okanogan, Methow, Yakima, Snake, Grande
Ronde, Columbia, and other rivers.

From rivers and rights-of-way, diffuse knap-
weed has moved onto rangeland. Eighty percent
(138,297 ha) of the diffuse knapweed in eastern
Washington was reported on pasture, range, and
timbered range (Table 3). 0f this total,7 percent
was pasture, 35 percent was timbered range, and

58 percent rvas rangeland. Infested rangeland
represents about 5 percent of the total rangeland
in eastern Washington (Washington Rangeland
Committee and Washington Conservation Com-
mission 1984). The percentage of rangeland in
each county infested by diffuse knapweed varied,
but Ferry County reported the highest level
(31%), followed by 0kanogan and Stevens
countles.

Dominance rating of the weed generally in-
creased with site disturbance. Abandoned crop-
land and industrial sites ere commonly dom-
inated by diffuse knapweed (rating 5). Overall,
38 percent of the diffuse knapweed was reported
as dominance ratings I and 2, while dominance
ratings 3, 4, and 5 were estimated at 23,25, and
l4 percent, respectively (Table 4).

Yellow Starth stle

The 54,172 ha of yellow starthistle was 22 per-
cent of the total area reported for the four
species. Four counties (Douglas, Crant, Lincoln,
and Pend 0reil le) reported no yellow starthistle.
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TABLE 3. Infested area b) currenr land use by speci€s, in
hectares.

TABLE 4. Infested area by species and dominance raring
caregory!  u necrares.

Sk.
Dominance Rating

Ditfuse
Cuffenr Land Use Knapyeed

Spotted Russian
Knapueed Knapueed

edse of cropland

idle land

irigation ri{,

1,601 29
1,307 6,21?

2,s06 314
9,732 935

80,359 44,663
48,206 8l

213  0
1,1?6 204
1,158 186
2,4i2 125

13.096 30?
4,974 0

253 49
r,728 22
3,801 r,033

4 3 0

39,825 43,288

r5,506 22,2

3,407 6,554

490 i ,136

28
r7i

32
) ,2 t i

398
185

0
1? l

2,q3
4,253

724

6
I,052

1 1 9
6

{

5 r0
r62

323
333

1,206
I
0

75

24
339

0
3

35
)62

38

24,241

2,283

5 r9

r,56?

Diffuse lnapweed 38,923 26,874

Yellos srarrhistle 2292 1l,88A

Spotred knap{eed 29 269

Rusian knapseed 16 50

The yellov starthistle suNey is estimated to be
90 percent to 100 percent complete for all coun-
ties. Better records were available for this species
because a cost,share control program has been
available since the early I970's. Locations of
weed control projects funded one third each by
the state, county and landowner were docu-
mented by county weed supervisors,

Yellow starthistle was concentrated in the
southeastern corner of the state: B0 percent oc-
curred in Columbia and Walla Walla counties
(Table 2, Figure 2). These two counties, along
with Asotin, Carfield, and the southern part of

Figxre 2. Distribution of yellow starthistle in eastern Washingron. Synbols as in ligu.e t.
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Whitman County, had 93 percent of the yellow
starthistle in eastern Washington. The remain-
ing sites fit one or more of f ive categories: (l)
sunny, warm south-facing slopes along the Co-
lumbia River, (2) seeded along with alfalfa or
clover, (3) along irrigation ditches, (4) in over-
grazed pastures, or (5) a ranch with branch opera-
tions in southeastern Washington. A small popu-
lation persisted on both sides of the Columbia
Ri re r  a t  the  o id  Hanford  tonns i te  fe r r l  c ross ing .
In Klickitat, Ferry, and Stevens counties, the
yellow starthistle rvas found on natural grasslands
along the Columbia River or in dryland alfalfa.
The approximately 500 ha in 0kanogan County
was seeded in 1985 with contaminated crimson
clover broadcast over a wildfire area. The yellow
starthistle in Adams County occurred where the
landowners have moved equipment or l ivestock
in from Columbia County.

Yellow starthistle is primarily a rangeland
veed. Eighty-four percent of the infested area
r,vas pasture, range, or timbered tange (456,679
ha), with 98 percent of that on rangeland (Table
3). This constituted about 2 percent of the total
rangeland in eastern Washington (Washington
Rangeland Committee and Washington Conser-
vation Commission 1984). The percentage of
rangeland infested in Walla Walla and Colurn-
bia counties was much higher,4l and 25 percent,
respecuvely.

The movement of yellow starthistle along
roadsides, railroads, and rivers has been more
limited than diffuse knapweed. Fourteen coun-
ties reported some yellow starthistle along road-
sides or railroads, but the amount (307 ha), 5 per-
cent of the total, was the lowest of the four
knapweeds.  Seed o fye l lo ' r  s ta r th is l le  g rou ing  in
gravel pits has been distributed along roadsides
and at new construction sites (dams, parking lots,
substations, powerlines, roads).

Contaminated seed and feed have been the
most important means of spread of yellow star-
thistle. The seed industry considered the Cen-
taurca species in the West as the most difficult
type of seeds (i.e., weight, size, shape, etc.) to
remove from alfalfa seed (Roch6 1965). Most of
the infested 30 ha reported on cropland was in
alfalfa. Most of the "edge of cropland" area (215
ha in Columbia County and 5,951 ha in Walla
Walla County) was adjacent to grain crops. These
were the eyebrows or "outground," some of
which was previously farmed.

Yellow starthistle occurred as a codominant
(rating 4) on 4l percent of the total infested area.
Dominance ratings I and 5 were each reported
as 4 percent, while dominance ratings 2 and 3
comprised 22 and 29 percent, respectively (Table
4). In Columbia and Walla Walla counties, dom-
inance ratings increased with elevation: ratings
4 and 5 rrere more common in the foothills of
the Blue Mountains, with ratings I through 3
prevalent near the Snake River, except in dis-
turbed areas such as abandoned cropland or in-
dustrial sites.

q^^ha. i  Kn .nu /aa . l

Spotted knapweed was reported from l9 eastern
Washington counties for a total of 10,777 ha
(Table 2). None was found in Douglas County.
The survey information is estimated to be 90 per-
cent complete except for Benton (10%), Granr
(80%), and Yakima (50%) counties.

Spotted knapweed ranked third of the four
species with only 4 percent of the total area in-
fested by the four species. Ninety-two percent of
the spotted knapweed was found in Spokane,
Stevens, and Pend Oreil le counties (Figure 3).

Seventeen percent of the spotted knapweed
was reported on pasture, range, and timbered
range (Table 3). Sixty-eight percent of the
pasture-range-timbered range total was pasture.
Spotted knapweed was a common pasture weed
in Spokane and Pend Oreil le counties and oc-
curred in dryland alfalfa in Stevens, Pend Oreille,
Kitt itas, and Spokane counties. Approximately
2 percent of the spotted knapweed was reported
on abandoned cropland. This figure includes
areas that are listed in Table 3 under other land
uses such as pasture, idle land, or edge of crop,
for which the suryeyors indicated on the card
were also abandoned cropland.

All counties reporting spotted knapweed
found it along roadsides and railroads,724 ha
or 7 percent ofthe total. Counties with low levels
of spotted knapveed found it almost exclusively
on roadsides and in urban areas. For example,
it was reported in Chelan County only along
Highway 2 near Stevens Pass, along a powerline
access road south of Wenatchee, and in Leaven-
worth.

Thirty-nine percent (4,253 ha) grew on indus-
trial sites. The single largest infested industrial
area was in the Spokane Valley. The acreage
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Figure 3. Distribution of spotled knapweed in eastern Washington. Synbols as in Figure l.

listed as industrial sites included gravel pits and
stockpiles, power lines, grain elevators, railroad,
and equipment yards. These are strategic seed
distribution points because of the volume of traf-
fic and moyement of materials which can carry
seeds to new Iocations.

Ninety-three percent of the spotted knapweed
was reported as dominance ratings 3 and 4 (Table
4). Many of the spotted knapweed sites were re-
ported as scattered plants (dominance ratings I
and 2). Although low in dominance as well as total
acreage, their relative imponance should not be
underestimated. The potential rate of expansion
of  man l  w ide ly  sca t te red  smal l  in fes ta t ions  is
grca le r  than fo r  lhe  same s ize  in fe" la l ion  in  a
single location.

Russian Knapweed

The total area reported for Russian knapweed
was 3,259 ha (Table 2). Only Pend 0reil le Coun-
ty had no Russian knapneed. The survey was in-
complete for Adams (80%), Benton (20%), Crant
(60%), Okanogan (50%), and Yakirna (60%)
counties. Because Russian knapweed generally
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grows as small dense patches and does not spread
rapidly, ir has often been overlooked, especially
on non-cropland. Russian knapweed was widely
scattered, but most was found in the Columbia
Basin and in the 0kanogan and Yakirna valleys
(Figure 4). Fifty-seven percent of the area
reported was in Okanogan, Yakima, and Adams
counties (Table 2).

Russian knapweed has spread along railroads
and, less commonly, roadsides. Thirteen counties
reported this weed on rights-of-way for a com-
bined 339 ha, I percent of the total. Movement
along roadsides has been less important for Rus-
sian knapweed than for the other knapweeds
because of lower production of viable seed and
because the seeds are held in a cup-shaped head
and lose their plume upon maturity (Watson
1980). Fewer seeds are caught on passing
vehicles, either as individuals l ike spotted
knapweed and yellow starthisde or as intact stalks
like diffuse knapweed. Larger quantities of seed
are needed to establish a new infestation when
seed viabil ity rates are low.

The amount reported on cropland (510 ha)
was 16 percent of the total. Many infestations



Figure 4. Disrribution of Russian knapseed in eastern Washington. Symbols as in Figure l.

were caused by contaminated crop seed, usually
alfalfa or sugar beet seed (Noxious Weed Con-
trol Task Force 1952, Robbins et al. l95l).

Forty-seven percent of the Russian knapweed
was repo ed on range and pasture (Table 3).
Much of the pasture was irrigated or bottomland.
Russian knapweed tolerates poor drainage, heary
soils, and saline/alkaline conditions (Watson
r980).

Russian knapweed shoots, except seedlings,
develop from stem buds on horizontal roots.
Under favorable conditions Russian knapweed
forms dense stands that crovd out other vege-
tation. It is not surprising then, that 83 percent
was reported as dominance ratings 4 and 5
(Table 4).

Conclusions

Attempts to control knapweed species have led
to large expenditures of private and public funds.
At t imes, these costs have exceeded the produc-
t i ve  po ten t ia l  o f  the  Iand.  Mone l  spent  in  con-
trol programs should be offset by reductions in
losses or potential losses.

Losses in forage production in eastern Wash-
ington are estimated here by multiplying the in-
fested area (Table 5) by production p"r unit area.
a uti l ization factor, and a forage reduction fac-
tor based on dominance rating of the weed (Table
l). In the computation we assumed 50 percent
utilization and average annual forage production
for good condition pasture at 5,625 kg/ha (5,000
lb/ac), for good condition rangeland at 1,125
kg/ha (1,000 lb/ac), and for good condition tim-
bered range at 1,462 kglha (1,300 lb/ac). This
average annual forage production was estimated
for representative range sites, habitat types and
soil series where the weeds were found (Talbott
l9B7) by consulting tables and descriptions in soil
suryey repofis (Beieler l9?5, l98l; Donaldson
1980; Donaldson et aL. l9B21' Donaldson and
Ciese 1968; Harrison et al. 1964; Lenfesty 1980;
Zu lau f  and Star  1979)  and produ. t i v i t y  es l imates
for plant associations in Steppe Vegetation of
Washington (Daubenmire 1970). The knapweed
species were uncommon on coarse textured, ex-
cessively drained range sites and shallow range
sites (Talbott l9B7), so the estimates are based
on normal production for loamy range sites.
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Difiuse knapweed

Yellou starthistle

Spotted knap$eed

Range

Diffuse lnapweed

Yellor starthisde

Spott€d lnapseed

Range total

Tinbered Range

Diffuse knapreed

Yellow starthistie

Spotted knapweed

Timbered range rotal

948 335 2,821 3,10?
40 19 521 370
0 50 r0? 937
r 5 4 2  1 0 5

989 409 3,491 4,5rS

21,160 15,8?? 11,863 18,895
l,?10 10,689 10,006 19,930

22 88 43 l l2
2 15 22r 508

22,894 26,669 22,t33 39,445

13,540 7,950 14,280 10,306
0 1 9 5 6 4
0  4  55  l l 7
0 0 0 0

13,540 ?,9?3 14,391 10,427

TABLE 5. Species by dominance rating on pastu.e and
rangeland, :n hectsres.

containmenl to eradication. Data of the type
reported can provide the basis for understanding
and cooperation among the several interest
groups.
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Lee Earl, Asotin County Weed Program, l9B5
Susan Will iams, Asotin County Weed Pro-

gram, 1986
J im Church .  Coopera t ive  Ex lens ion
Roger Holland, Wash. State Dept. of Wildlife
Martha Chaney, USDA Soil Consenation

Service
Gary Bunn, U.S, Army Corps of Engineers
Everett Scoggin, USDA Forest Service
Dave Ware, Wash. State Dept. of Wildlife
Dale Warriner, Wash. State Dept. of Natural

Resources

Benton County
W, H. Rickard, Battelle Northwest Labora-

tories
John Annear, U.S. Fish and Wildlife Service
Mimi Nye, Chateau Ste. Michelle
Rob Thornton, U and I Croup
Rich Hubbard, USDI Bureau of Land Man-

agement
Alex Ogg, USDA Agricultural Research Ser-

vice, Pullman
Al Kelley, USDA Agricultural Research Ser-

vice, Prosser
Jean Sm i th .  Coopera t i re  Ex lens ion
Wil Gerlitz, Cooperative Extension, retired
Sue Hyde, USDA Soil Conservation Service

Chelan County
Jim Kropf, Cooperative Extension
Jan Carlson, USDA Soil Conservation Service
Tom Brannon, Washington State University

2,519
8

l19
194

2,840

12,480
2,272

133
458

15,343

2,130

8

2,t39

On pasture, the annual loss in forage produc-
t ion  dup to  the  four  knapweeds spec ies  is
19,288,523 kg(42,434,750 Ibs), rhe equivalent of
2lpl7 tons of hay or 42,435 AUMs.3 Comparable
values for rangeland are 28,577,591 kg
(62,870,700 lbs): 31,435 tons of hay or 62,870
AUMs and for timbered mge, 11,324,426 kg
(24,913,737 lbs): 12,457 tons of hay ot 24,914
AUMs. Using a value of $45 per ton for hay fed
as replacement forage (Doug Warnock, Kitt itas
County Extension Chairman, pers. comm.), the
estimated annual additional cost due to knap-
weed is $2.9 mill ion. Using a value of $10 per
AUM on pasture (Doug Warnock, pers. comm.)
and $6 per AUM on rangeland (Eric Anderson,
Range Conservationist, Yakima Firing Center,
pers. comm.), the estimated annual loss is
s951,000.

The results of the survey and subsequent
mapping can be used to design weed control
strategies. Distribution and relative dominance
suggests practical levels of effort ranging from

rAnimal L-nit Month,lbe forage requirements o{ one cow or
five sheep, for one nonth, here defired as 1,000 lbs of ait
drr forage.
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Gerald Mannin, Wash, State Dept. of Natural
Resources

Les Julian, Heather Murphy, Denny McMil-
l ian, Mitch Bulthuis and Rick Roberts,
USDA Forest Service.

Jirn Fisher and Dana Peterson, USDI Bureau
of Land Management

Columbia County
Roland Schirman, Cooperative Extension
Leo Startin, Columbia County Weed Program
Terry Bruegman, Wash. State Dept. of

Wildlife
Everett Scoggin and Steve Bush, USDA

Forest Service
Gary Bunn, U.S. Army Corps of Engineers
Dave Ware, Wash. State Dept. of Wildlife

Douglas County
Jim Kropf, Cooperative Extension
Greg Schlenz, USDA Soil Conservation Ser-

vice
Marc Hallet, Vern Marr and John Morris,

Wash. State Dept. of Wildlife
Dana Peterson, USDI Bureau of Land Man-

agemenr

Ferry County
Dan FagerJ ie .  Cooppra t i re  Ex tcns ion
Jim Davidson, Ferry County Weed Program
Jim Nash and Diane Besand, USDA Forest

Service

Franklin County
Hugh McEachen, So. Columbia Basin lrri-

gation District
Dave Ware and Jerry Benson, Wash. State

Dept. of Wildlife
Bil l Frederickson, Franklin County Weed

Prograrn- l986

Garfield County
Jim McKiernan, Garfield County Weed Pro-

gram
Dave Bragg, Cooperative Extensron
Evere t t  Scogg in .  USDA Fore" t  Serv ice
Cary Bunn, U.S. Army Corps of Engineers
Dave Ware, Wash. State Dept. of Wildlife
Dale Warriner, Wash. State Dept. of Natural

Resources

Grant County
Bob Leonard and Daryl Jackson, Crant

County Weed Program
Jerry Benson and Bob Kent, Wash. State

Dept. of Wildlife

Randy Weitzel, Grant County Weed Dis-
trict #l

Jack Hooley, Inter-County Weed District #51
Dana Peterson, USDI Bureau of Land

Management
Hugh McEachen, So. Columbia Basin Irri-

gation District
John Coykendall, U.S. Fish and Wildlife

Service

Kitt itas County
Charlie McKinney, Cooperative Extension
Edd Bracken and Ken Kilgore, Wash. State

Dept. of Wildlife
Larry Charlton and Gary Berndt, Wash. State

Dept. of Natural Resources
Ron Peyton, USDA Soil Conservation Service
Clen  Sachet ,  USDA Fores t  Serv i , "e
Eric Anderson and Pete Nissen, U.S. Army,

Yakima Firing Center
Dana Peterson, USDA Bureau of Land

Management
Tom Brannon, Washington State University

Klickitat County
Bob Corman, Klickitat County Weed Pro-

giam

Lincoln County
Steve Bradburn and Darci Teel, Lincoln

County Weed Program

0kanogan County
Jan Stiverson, Carol Hinkley, Linda Wilson,

Chr is t ina  Bauman,  and N ick  Cu lp ,
Okanogan County Weed Program

Cordon LaVoy, Jim Mountjoy, Marc Hallet,
Vern Marr and John Morris, Wash. State
Dept. of Wildlife

John Hook, Don Gonzalez, Vicki Giesen,
Frank Hanford and Jerry Gaines, USDA
Forest Service

Kris Ray, USDI Bureau of Indian Affairs
Paul Baines and Ron King, Wash. Dept. of

Natural Resources

Pend 0reil le County
Mark Mellbye, Cooperative Extensron
Bill Railton, USDA Soil Conservation Service
Ann Tedeschi and Luke Konantz, USDA

Forest Senice

Spokane County
R. Scott Nielsen, Spokane County Weed

Program
Ed Adams, Cooperative Extension
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Stevens County
Dennis Chambreau, Stevens County Weed

Program
Will Keller, USDA Soil Conservation Service
Rich Hubbard, USDI Bureau of Land Man-

agement
Walla Walla County

John Cato, Walla Walla County Weed Pro-
gram

Dave Ware, Wash. State Dept. of Wildlife
Whitman County

Larry Hunt and John Hall, Whirman County
Weed Program

Tom Hoffman, Cooperative Extenslon
Richard Old, University of Idaho
Gary Bunn, U.S. Army Corps of Engineers
Dave Ware, Wash. State Depr. of Wildlife
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