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Cluster  t ~ r w e e d  ( ~ ~ d i s .  glomerztc) i n f e s t s  many l ives tock rcinges 

i n  e ~ s t e r n  Oregon, using s o i l  moisture ~ n d  nu t r i en t s  t h ~ t  should be 
producing p l t n t s  more v ~ l u ~ b l e , ~ ~  f o r ~ g e  ~ n d  more e f f e c t i v e  i n  s t ~ b i l -  
i z ing  wstersheds. Mo completely s ~ t i s f i l c t o r y  method of el i lninrt ing t h i s  
obnoxiaus p lzn t  cnd replkcing it, with f o r ~ g e  llas ye t  been found. Recent 
experiments i n  the  Wallow& Mountrins, however, show t h z t  simple cul t ivh-  
t i o n  u t  the proper s tcge  of p lznt  growth w i l l  e1iminr;te most of the  t a r -  
vjeed and permit the  e s t ~ b l i s h m e n t  of & good s t ~ n d  of grciss. 

The t ~ r w e e d  hcs become est&blished on depleted r idgetops and 
openings s c ~ t t e r a d  throu.-hnut the mixed conif'<?r f o r ~ c f . ,  These s i t e s  &re  
preferred  by c ~ t t l e  f o r  grhzing and on some na t iona l  forests cons t i tu te  
a ibrge  part  3f the  r a n g e .  The openings a r e  believed t o  hiive been grass- 
iancis kt one time, but  the  more p a l r t ~ b l e  ErLsses znd forbs  have been 
destroyeci. htteiilpts t o  r e s t o r e  t h e  perennikl g r i s s  have g e n e r ~ l l y  been 
unsuccessful where c l u s t e r  ii~rwzed forms ci berlse cover. Experience indi-  
ca tes  t h r t  severe spr ing competition from t ~ r w e e d  prevents the grass 
seedlings from becoriing es tzbl ished.  

To develop some s~ t . i s f ; c to ry  method of p l ~ n t i n g  on these s i t e s ,  
L study of methocis of reszeding i n  dense t t rueed w ~ s  undertaken by the  
Pac i f i c  Northwest Forest  ~ n d  R&nge Zxperinent S t ~ t i o n  i n  the  fill of 
1945 i n  coopera t im with the  Wellowe Nztionhl Forest .  The s i t e  chosen 
f o r  t h i s  study is typ ica l  of many of the  .tcrv!eed in fes ted  openings i n .  
the  pondeross pine zone of eas tern  Oregon. The vegetat ive cover is 
l a r g e l x  tarweed with l e s s e r  amounts of Sandberg bluegrkss ( ~ o a  secunda), 
wild onion (kllium spp. ) , shooting s t a r  (Dbdec~tlieog spp. ) , spring 
besuty (Cleytonia spp. ) , Idaho fescue (Festuc; idahoensis) , ~ n d  rush 
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t, 

pussytoes ( 'el&) • The s o i l s  a r e  vhriable i n  depth I 

bec~use of I ~ c e .  They *re ss much as 2 f e e t  deep 
on the hunmocks, but only 2 t o  6 inches deep eJld very rocky i n  the  
s w ~ l e s .  The rocks preclude the use of plow and disk  equipment. 

Five planting t reetnents  were cornpared. These were: 

(1) Cul t iv t te  hnd b r o ~ d c b s t  seed i n  the  spring when thr-  
weed is 1-2 inches high, H~rrow l i g h t l y  t o  cover seed. 

(2) Cultivate thoroughly i n  e s r ly  summer when tarweed 
begins t o  bloom; then broexlc~st #e next fall and 
herrow t o  cover seed. 

(3) C u l t i v ~ t e  thoroughly i n  e r r l y  sunmer when terweed 
begins t o  bloom; then b r a d c a s t  cnd harrow t o  cover 
seed the following spring. 

( 4 )  B r o ~ d c t s t  seed i n  the  fa l l  and harrow thoroughly t o  
cover the seed, 

(5)  D r i l l  i n  the  f ~ l l  with no seedbed preparation. 

Harrowing wes done with a l i g h t  pipe harrow and c u l t i v ~ t i o n  with 
the  spring-mounted tiller attachment on a wheel t ractor .  The 
p lo t s  were cul t iveted by going wer the ground twice, the second 
time o t  a r i gh t  mgle to  the f i r s t .  Plantirigs of e ight  species 
i n  pure stends were st~rted in the fa l l  of 1945 end concluded i n  
the  spring of 1948. The species used end t h e  r r t e s  of planting 
were : 

Agropyron criststum 
iigropyron tnrchyc~ulum 
krrentttherurn e l a t i u s  
Bromus inermis 
Dac t y l i s  glomarata 
Phleum pratense 
Poa compressa 
Poa pratensis  

k t e  of Plcnting 
Common N u  v-- 

Lbs per acre  

Crested wheatgrass 8 
Slender wheatgrass 8 
Tall oatgrcss 10 
Smooth brome 10 
Orch&rdgr~ss 4 
Timothy 4 
Canab bluegrkss 4 
Kentucky b l u e g r ~ s s  4 

A t  the height of the groxing season i n  1946, 1947, 1948, 
cnd 1949, the  p lo t s  were re ted on the basis of density, vigor, 
p l m t  height, unifolimity of d i s t r ibu t ion ,  ~ n d  b~sal area of the 
seeded plants. These m.tings were oorapc.red t o  Getermine t h e  most 
successful method of p l a t i n g  znd t he  most satisf~ctory species. 
Wso, e census of t he  tuweed population on etch plo t  w ~ s  tsken the 
first yesr after planting to determine the effect of trebtment on 
taweed plats. 



Spring Cul t iva t ion and Plenting i s  Preferred 

Cul t iva t ion end seeding i n  the  spr ing (treetment I) resu l t ed  
i n  the  b e s t  grLss s t ~ n d s .  Analysis of the ly48 r s t i n g s  ( t h b l e  1) of 
those p l o t s  which were seeded i n  t h e  f & l l  of ly4.b and spr ing of 
1947u i n d i c ~ t e s  t h a t  spr ing cu l t ivk t ion  ~ n d  p l ~ n t i n g  were s igni f  i- 
c ~ n t l y  be t t e r  thzn a i l  o ther  trectments. There w ~ s  no cons i s t en t  
d i f ference  between r a t i n g s  of the  plots receiving e r r l y  summer c u l t i -  
va t ion ( treetments 2 cnd 3 ) .  F e l l  broadcasting end h~r rowing  ( t r e a t -  
ment 4) d id  n o t  include provision f o r  el imination of tzrweed and gave 
poorer r e s u l t s  than any other  treetment. Dr i l l ing  i n  the  f h l l  with 
no seedbed preparct ion ( trectment 5) wss discontinued s f t e r  the  first 
yet;r b e c ~ u s e  the s i t e  proved too  rocky f o r  the  equipment. 
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Table i. Averbge 1948 r e t h e .  r lots p k n t e d  f t l l  1946 a d  spring 
1942. ) '  

kgropyron c r i s t s twn  
Agropyron t r~chycaulwn 
krrhenatherum e la tkus  
Bromus ihermis 
Dactylis glomerata 
Phleum pratense 
Poa compressa 
Poa p r s t e n s i s  

--- 

---- 
I-J Relative re t ing ,  vklues ~ ~ s i g n e d  a re :  0 = f ~ i l u r e ,  1 & 2 = very poor 

3 & 4 = poor, 5 & 6 = medium, 7 & 8 = good, 'j & 10 = very good. 
2J Numbers r e f e r  t o  t r e ~ t m e n t s  described on pcge 2. 

Species -- 

Based on t h e  everzige r z t i n g s  f o r  each treatment including a l l  
years of plenting ( t s b l a  2), spr ing c u ~ t i v e t i o n  2nd planting ( t r e a t -  
ment 1) was ss successful  i n  1y46 a s  i t  w ~ s  i n  1947. For sts-nds of 
comparable ages, t h i s  t reetment proiiuced be t t e r  r e s u l t s  thsn eny 
other  t restment,  regardless  of year of planting.  

-- 
l-/ F ~ a i l  1~4.6 tind spr ing lr)4'/ p l ~ i n t i n g s  a r e  discussed bemuse they a r e  

the  only ones i n  which a l l  trectments &re c o m p r ~ b l e  as t o  growing 
season . 

T r e ~ t m ~ n t  
1-1 

Treatment 
3 

Tre~tment  
2 

Treatment 
4 



Table 2. Aver~ge r c t i n g s  f o r  e ~ c h  treatment by yeLrs p l ~ n t e d  znd 
age of s t ~ n d .  

Eiijnintction of T~rweed Competition is I m p o r t ~ n t  ------ 

-- 

Age 
of 
s tznd 

1 yr .  
2 yr .  
3 y r .  
4 y r *  
-- 

One c d v a n t ~ g e  of spring c u l t i v ~ t i o n  ~ n d  seeding is t h h t  tcrweed 
competition is e f f e c t i v e l y  control led  during the  c r i t i c s 1  period when 
the  E r L s s  is germinating end becoming es tcbl ished.  Cu1tivc;tion i n  the  
spr ing,  ~ f t e r  tarweed w ~ s  1 t o  2 inches high, reduced the t ~ r w e e d  i n  
1946 t o  on Lvertge of 13 p l ~ n t s  per  sc,uLre f o o t  us  compared with 184 on 
u r ~ t r e ~ t e d  p l o t s ,  a d  i n  1947 t o  6 p l ~ n t s  per  syuLre foo t  ~s comp~red with 
96 on u n t r e ~ t e d  s l o t s .  Thus, the  trrweed aopul t t ion  w ~ s  reduced 93 per- 
cen t  by spring c u l t i v t t i o n  ( t r e ~ t m e n t  1 ) .  

E ~ r l y  summer c u l t i v r t i o n  before t ~ r w e e d  s e t s  seed resu l t ed  i n  
reductions i n  t ~ r w e e d  numbers the  follovring growing setson of 65 per- 
cent  f o r  t r e ~ t m e n t  2 end 73 percent  f o r  t r ec tnen t  3 .  Even though e a r l y  
summer c u l t i v ~ t i o n  is e f f e c t i v e  i n  reciucing tuweed  t h e t  scme summer, 
the  tarweed p lan t s  r em~in ing  a f t e r  c u l t i v a t i o n  produce enough seed t o  
ccuse c r i t i c ~ l  competition the following se-son when the  g m s s  is i n  
the  seedling s t rge .  Brozidccst seeding tnd  harrowing i n  the f a l l  
( t r e ~ t m e n t  4) reduced t ~ r w e e d  Ln average of only 24 percent,  the  l e ~ s t  
of any treatment. 

;I/ ~ v e r ~ b e  r c t i n k s  of e igh t  species  on two blocks. 

------ 
Tre~trnent  ' T - 1  T r e ~ t n e q t  2 7  T r e ~ t g e n t  3 I Trectment 4 

Time Planted - -  

Summer c u l t i v c t i o n  followed by f r l l  seeding may-be necessary even 
though it does not reduce tarvieed competition during the  seedling s tage  
of the  gri;ss as e f f e c t i v e l y  ES spr ing cu l t ivb t ion  and seeding. D i f f i -  
c u l t i e s  i n  t ranspor t ing equipment a d  i n  c u l t i v ~ t i n g  when the  ground is 
viet rnsy prevent spr ing c u l t i v a t i o n  and planting on l a r g e - s c ~ l e  adminis- 
t r a t i v e  projec ts .  If t h i s  i s  the cLse, c u l t i v e t i o n  during e z r l y  summer 
t o  aes t roy  the tcrweed before it s e t s  seed, followed by f a l l  p lsnt ing,  
w i l l  improve the  ~ o s s i b i l i t y  of obt r in ing a s t ~ n d  of g r w s ,  p a r t i c u l e r l y  
if '  the most aggressive g r ~ s s  species  &re  used. However, summer cul t iva-  
t i o n  tnd f ~ l i  p l ~ n t i n g  should not  be considered cs e n t i r e l y  depend~ble .  

Spring 
1946 

1/8 .O 
7.8 
5.1 
5.4 

- I - - 4 -  

spring 
1947 

8.0 
6.1 
6.3 

Spring 
1948 

3.0 
1.0 

Spring 
1947 

5 .3 
2.1 
3 .6 

F a l l  F a l l  
1946 

6.1 
2.6 
2.7 

 ell 
1945 

1.3 
2.6 
1.7 
2.5 

1947 

1.1 
o .4 
0 .6 

Fa l l  
1946 

0.9 
1.3 
1.1 



Selection of Species Depends on S i t e  cnd Method of P l ~ n t i n g  - 
Timothy ~ n d  orcherdgr&ss grve b e t t e r  r e su l t s  then the  o ther  

species used i n  t h i s  study, e spec ia l ly  on those p l o t s  where consid- 
erable t~rweed remained. T ~ l l  o a t g r ~ s s ,  smooth bromegrass, &nd 
Canhds, bluegress beccme estiblished f ~ i r l y  well on the p l o t s  c u l t i -  
vcted ~ n d  plsnted i n  the spr ing but  mcde only t h i n  s t rnds  under the 
less ftivor~ble plznt ing condit ions.  Kentucky b l u e g r ~ s s  r r ~ s  a 
f a i l u r e  on most of the plo t s ,  becoming e s t ~ b l i s h e d  only i n  spots  
vihere s o i l  condit ions were most f ~ v o r & b l e .  

The fact t h a t  o r c h a r d g r ~ s s  end timothy produced b e t t e r  stands 
thhn other  species  i n  this study is par t ly  due t o  the  s l i g h t l y  more 
f rvorcble  summer r ~ . i n f c l l  a d  lower s e v e r i t y  of f r o s t  hewing  t h ~ t  
occurred on the  study ere&. In  o the r  p ~ r t s  of ees te rn  Oregon t h e  
p o n d e r o s ~  pine zone receives  less summer moisture, cnd newly seeded 
p l ~ n t s  Ere more sub jec t  t o  f r o s t  hetivine than i n  the Wallowt. Mountsins. 
Exper iment~l  pl imtincs on t h e  Witrntm and Umatilla N ~ t i o n ~ l  ~ o r e s t s  
hsve shovm pubescent w h e ~ t g r ~ s s  (~gropyron  trichoohorum) to hkve out- ' 
sttinding ~ b i l i t y  t o  become e s t ~ b l i s h e d  on the more droughty s i t e s .  

Species such as 2ubescent whectyr~ss, timothy, snd orchhrd- 
CrLss ganerkily prMiuce b e t t e r  s tands  thiin o ther  sgecies  rrhere f r o s t  
hewing occurs bectuse they hava vigorous seedlings t h ~ t  become es- 
tkblished rcpidly.  Pubescent whertgr~ss 11~s the   adi it ion el &dv&ntage 
of being rh izom~tous ,  which m y  f u r t h e r  &id i n  r e s i s t i n g  f r o s t  h e ~ v i n g .  

When t o  Graze 

Reseeded grtisses on b ~ d i l y  depleted openings i n  the ponderosa 
pine zone &re slow t o  become e s t ~ b l i s h e d  b e c ~ u s e  of t h e  shd low,  in- 
f e r t i l e  s o i l  a d  unfrvoreble growing conditions. Most of the species 
used i n  t h i s  study d id  not m ~ t u r e  u n t i l  the third o r  four th  growing 
seLson, so t t ~ t  on such s i t e s  g r ~ z i n g  w i l l  need t o  be deferred longer 
t h ~ n  is  o r d i n s r i l y  recommended. Premture grczing may we~ken the  r o o t  
system and c a s e  t h e  plents t o  be e s p e c i ~ l l y  suscept ib le  t o  f r o s t  hew- 
ing. Three yeers protec t ion should be considered E, minimum &nd more 
may be needed on more severe s i t e s .  

Conclusions 

This s tudy of methods of seeding i n  terweed furnishes  t e n t a t i v e  
guides t h a t  should be of v ~ l u e  i n  f u t u r e  reseeding ef for t s  where tcr- 
weed offers competition. These guides nay be summarized LS follows: 

(1) Sat i s fkc to ry  control  of tarweed is  necessery t o  e s t a b l i s h  
a good stcnd of grcss. 

( 2 )  Cult ivct ing ~ n d  seeding i n  the spring when trrweed is from 
i to 2 inches high procuces the b e s t  g r m s  s t ~ n d s ,  probtibly because 
the  t ~ r w e e d  is e i ' fec t ively  control led  t;t the time when grzss seedlings 
a r e  becoming est~blished. 



(3) If conditions &re such t h ~ t  spring seeding cmnot  be 
done, c u l t i v ~ t i o n  i n  the ezr ly  sunmer before t~rweed sets seed 
will reduce compatitisn and inc re i se  the probabili ty of obtciining 
a s t ~ n d  of gress  from fall plantings.  

( 4 )  Of  the species tes ted,  orchordgrrss, timothy, smooth 
brome, t a l l  oatgrass,  ~ n d  Canada bluegr~ss b e c ~ m e  es tabl ished 
&bout e q u ~ l l y  well by spring cu l t i v r t i on  cnd planting,  but by 
other methods, or cliordgr~ss and timothy seemed t o  produce better 
s tcnds  t l ~ m  the other  species t e s ted .  

None of the methods of p lant ing developed &re real ly s a t i s -  
fcctory f o r  large-sccle edninistrcitive use. The best t r e ~ t m e n t ,  
spring cu l t ive t ion  &nd se~ding, i s  hendiccpped by inclement spring 
nesther End d i f f i c u l t  working conditions. Consequently, the 
Pacif ic  Northwest Forest end R m g e  gxperiment Stc t ion  has s t a r t e d  
ti nevc study i n  which sever~l rnethods of eradicd;ing tarweed, in- 
cluding spnying  with 2,4-D, w i l l  be comprrcd on f~ll-seeded plots .  
Also, t r i c l s  are under way which w i l l  y ie ld  infarmstion on ~ d d i -  
t i o n a l  species sdcpted t o  these openings donini ted by terweed. 


