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Abstract S i t e  p repa ra t ion  techniques t o  a i d  es tab l i shment  o f  fourwing 
sa l tbush  (At r ip l ex  canescens) were compared a t  a t e s t  l o c a t i o n  
i n  e a s t e r n  Oregon. Surviva l  and growth o f  t r ansp lan ted  seed l ings  
were improved af ter  one season of growth by either spot spraying 
with  h e r b i c i d e s  o r  s ca lp ing  t o  reduce competing vegeta t ion .  
Average growth o f  s eed l ings  was g r e a t e r  w i th  t h e  spray t reatment  
than  wi th  sca lp  t reatment .  Control o f  p l a n t  competi t ion should 
improve t r ansp lan t ing  success  o f  fourwing sa l tbush  i n  m n y  
r e l a t e d  rangeland a r e a s .  

Keywords: Forage production, range production, seedling 
establishment, s i t e  preparation. 

Intrduct ion Land managers commonly seek information on p l a n t  m a t e r i a l s  and 
techniques f o r  improving forage and cover  on l i ves tock  and mule 
deer  (Odocoileus hemionus)l/ - footh i l l  ranges adverse ly  a f f e c t e d  by 
w i l d f i r e ,  improper g raz ing ,  and o t h e r  d is turbance .  In  e a s t e r n  
Oregon, t hese  ranges are t y p i c a l l y  dominated by l e s s  d e s i r a b l e  
forage  p l a n t s  such a s  chea tg ras s  brome (Bromus tectorum L.), 
medusahead wildrye (Elymus caput-medusae L.) , Japanese brome 
(Bromus japonicus Thunb .) , big  sagebrush (Artemisia t r i d e n t a t a  
Nutt . ) ,  rabbi tbrush  (Chrysothamnus spp. Nutt.) and a v a r i e t y  of 
forbs .  Some ranges have been success fu l ly  seeded t o  domestic 
g r a s s e s ,  u sua l ly  c re s t ed  wheatgrass (Agropyron desertorurn 
Schul t  .) , t o  inc rease  a v a i l a b l e  l i ves tock  forage  and l e s sen  
graz ing  p res su re  on d e s i r a b l e  pe renn ia l  n a t i v e  p l a n t s .  Such 
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seedings commonly l ack  a  s u i t a b l e  v a r i e t y  o f  forage  o r  w i l d l i f e  
cover ,  so  land managers o f t e n  wish t o  in t e r seed  shrubs and 
herbaceous spec ies .  Bene f i t s  t o  both wild and domestic animals 
r e s u l t  from d i v e r s i f i c a t i o n  o f  t h e  vege ta t ion  s p e c i e s  and 
s t r u c t u r e  (Margalef 1969). 

The Keating range i n  Baker County, Oregon, is t y p i c a l  o f  f o o t h i l l  
a r e a s  where vege ta t ive  improvement has  been a  longstanding 
concern. The range inc ludes  45,000 a c r e s  o f  c r u c i a l  dee r  w in te r  
range wi th  a mosaic o f  deple ted  s i t e s  and extens ive  g r a s s  
seedings.  k l e  dee r  win te r  on t h e  range from December through 
March. Livestock, mostly c a t t l e ,  g raze  i n  a v a r i e t y  o f  
management systems, gene ra l ly  from mid-April t o  l a t e  Ju ly ,  and 
may r e t u r n  i n  t h e  f a l l ,  depending on forage  a v a i l a b i l i t y .  

Fourwing sa l tbush  (At r ip l ex  canescens (Pursh)  Nutt . ) ) has  been 
widely recognized a s  a  va luable  shrub f o r  rangeland p lan t ings  on 
a wide v a r i e t y  o f  eco log ica l  s i t e s  (Plummer and o t h e r s  1966). In 
shrub a d a p t a b i l i t y  s t u d i e s  conducted on t h e  Keating range, t h i s  
p l a n t  h a s  shown high  p o t e n t i a l  f o r  c o n t r i b u t i n g  green forage,  
w i l d l i f e  cover, and p l a n t  d i v e r s i t y  on e a s t e r n  Oregon 
rangelands .2/ 

Competition from herbaceous p l a n t s ,  p a r t i c u l a r l y  annual g r a s s e s ,  
has been an  important f a c t o r  l i m i t i n g  t h e  establ ishment  and 
growth of more d e s i r a b l e  pe renn ia l s ,  i nc lud ing  shrubs,  on harsh  
rangeland sites (Holmgren 1956, Hubbard 1957). E f fec t ive ,  y e t  
r e l a t i v e l y  inexpensive, s i te  p repa ra t ion  techniques a r e  needed t o  
he lp  make range r e h a b i l i t a t i o n  a more a t t r a c t i v e  investment f o r  
range managers. This paper r e p o r t s  t h e  r e s u l t s  o f  a  s tudy t o  
determine whether s u r v i v a l  and growth o f  fourwing sa l tbush  
t r a n s p l a n t s  would be improved by e l imina t ing  herbaceous 
vegeta t ion  through sca lp ing  o r  spraying herb ic ide .  

a Unpublished d a t a  on f i l e  with t h e  
junior  au thor  a t  t h e  Fores t ry  Sciences 
Laboratory, Wenatchee , WA. 



Study Area The t r i a l  was conducted i n  a deer-proof exc losure  c a l l e d  t h e  
Keating Uniform Garden loca ted  about  30 miles e a s t  o f  Baker, 
Oregon, wi th in  t h e  Keating dee r  win te r  range. The exclosure  is 
on a t e r r a c e  wi th  a s o i l  derived p r i n c i p a l l y  from weathered 
g r a n i t i c  outwash from upper s lopes .  The s o i l  was formerly mapped 
as t h e  Brownlee s e r i e s ,  bu t  w e  b e l i e v e  it would now be considered 
of  t h e  Brownscombe s e r i e s ,  a f i n e  montmor i l loni t ic ,  mesic Calcic 
Argixerol l .  The lower s u b s o i l  is  very weakly t o  moderately 
ca lcareous .  The solum is about  64 t o  76 cent imeters  (25 t o  
30 i n )  th ick .  It has  a loam t o  sil t  loam su r face  l a y e r  20 t o  25 
cent imeters  (8 t o  10 i n )  t h i c k  over a c l a y  loam subsurface  l a y e r  
t h a t  grades  i n t o  weathered g r a n i t i c  outwash below t h e  solum. The 
s lope  ranges from 2 t o  7 percent  on a dominantly southern a s p e c t  
a t  an e l e v a t i o n  o f  976 meters  (3,200 f t ) .  P r e c i p i t a t i o n  averages 
30 cent imeters  ( 1  2 i n )  and occurs  mostly i n  win te r  and spring.  
F a l l  r a i n s  may provide adequate moisture f o r  germination o f  late 
season annuals  and greenup o f  c o o l  season g ras ses .  

Exis t ing  vege ta t ion  a t  t h e  time o f  exc losure  cons t ruc t ion  was an 
e s t ab l i shed  c r e s t e d  wheatgrass seeding. Vegetation on nearby 
unseeded range sugges ts  t h a t  t h e  previous  p l an t  community was 
dominated by b i g  sagebrush, chea tg ras s  brome, and s e v e r a l  fo rbs ,  
w i th  s c a t t e r e d  rabbi tbrush  and remnant n a t i v e  bunchgrasses. Most 
of  t h e  seeded g r a s s  i n  t h e  po r t ion  o f  t h e  exc losure  used f o r  t h i s  
t r i a l  had been removed by d i s c i n g  i n  1976, and t h e  vege ta t ion  had 
r eve r t ed  t o  a dense cover  o f  chea tg ras s  brome and less d e s i r a b l e  
fo rbs  ( f i g .  1 ) .  

Figure 1. --The genera l ly  abundant g ra s s  and fo rb  competi- 
t i o n  a r e  shown i n  t h e  unt rea ted  (cont ro l )  p l o t  i n  t h e  
foreground. Planted shrubs a r e  v i s i b l e  i n  t h e  sca lped  
and chemically t r e a t e d  p l o t s  i n  t h e  background. Photo- 
graph was taken nea r  t h e  end of t h e  growing season. 



Methods 

Readers should recognize  t h a t  t h e r e  are l i m i t a t i o n s  i n  
a p p l i c a t i o n  o f  t h e  s t udy  r e s u l t s ,  because a  s i n g l e  l o c a t i o n  was 
u t i l i z e d .  It is u n l i k e l y  t h a t  a l l  l o c a t i o n s  w i l l  respond i n  
e x a c t l y  t h e  same fash ion .  Our test  l o c a t i o n  is, however, t y p i c a l  
of l o c a l  problem c o n d i t i o n s  and we a r e  c o n f i d e n t  t h e  r e s u l t s  i n  
g e n e r a l  a r e  b road ly  a p p l i c a b l e  t o  t h e  Keat ing range. This  s tudy  
h a s  provided guidance f o r  subsequent  tests whose r e s u l t s  w i l l  
p rov ide  b e t t e r  q u a n t i f i c a t i o n  o f  t rea tment  responses .  

On A p r i l  23,  198 1 ,  when t h i s  s t udy  was i n i t i a t e d  wi th  f i e l d  
l ayou t  and sp ray ing ,  annua l  g r a s s e s  and f o r b s  had germinated and 
developed t o  a n  average  h e i g h t  o f  3  c e n t i m e t e r s  (1  i n ) .  
Pre- t reatment  e s t i m a t e s  of l ayered  canopy coverage (Daubenmire 
1959) on 90 p l o t s  I-meter square  ( 9 - f t 2 )  showed t h a t  t o t a l  cover  
averaged 67 pe rcen t ;  annua l  g r a s s e s  averaged 42 p e r c e n t ,  
p e r e n n i a l  g r a s s e s  3 p e r c e n t ,  and f o r b s  22 pe rcen t .  Abundant 
i n d i v i d u a l  s p e c i e s  were c h e a t g r a s s  brome 42 p e r c e n t ,  a l f i l a r i a  
(Erodium c i cu t a r i um ( L . )  L the r . ) )  10 p e r c e n t ,  and tumblemustard 
(Sisymbrium a l t i s s imum L. ) 9 pe rcen t .  La t e r  obse rva t i on  o f  
u n t r e a t e d  p l o t s ,  when g r a s s e s  and p a r t i c u l a r l y  f o r b s  matured, 
i n d i c a t e d  t h a t  l ayered  canopy cover  exceeded I00 percen t .  

Three r e p l i c a t i o n s  o f  t h r e e  t r ea tmen t s  were a s s igned  i n  a  
completely  random des ign  t o  n i n e  5.5- by 20.1-meter (18- by 
66- f t )  p l o t s .  The t h r e e  t r e a t m e n t s  were: s p o t  s c a l p ,  s p o t  
sp r ay ,  and c o n t r o l  (no t r ea tmen t ) .  Spots  were about  1  meter  
square  spaced on 1.8-meter ( 6 - f t )  c e n t e r s  t o  g i v e  30 p l a n t i n g  
s p o t s  p e r  r e p l i c a t e d  p l o t  o r  90 p l a n t i n g  l o c a t i o n s  f o r  each 
t r ea tmen t  o v e r  t h e  t h r e e  r e p l i c a t i o n s  f o r  a t o t a l  of 270 p l a n t i n g  
l o c a t i o n s .  

~ o u n d u p ' h e r b i c i d e  was a p p l i e d  on competing v e g e t a t i o n  i n  t h e  
spray  s p o t s  t o  t h e  f o l i a r  we t t i ng  p o i n t  w i t h  a backpack sp raye r .  
Herbicide c o n c e n t r a t i o n  was about  3 pe rcen t  v/v ( 4  f l u i d  ounces 
o f  h e r b i c i d e  c o n c e n t r a t e  p e r  g a l l o n  o f  s o l u t i o n ,  w i t h  2  f l u i d  
ounces o f  No Foam B s t i c k e r  p e r  g a l l o n ) .  The c o n c e n t r a t e  
con ta ined  41 pe rcen t  a c t i v e  i n g r e d i e n t .  (Our o b j e c t i v e s  d i d  n o t  
i n c l u d e  rate t e s t i n g  so  we have no i d e a  whether lower rates would 
have s i m i l a r l y  a f f e c t e d  t h e  t r e a t e d  vege t a t i on .  ) Container-grown 
fourwing s a l t b u s h  s e e d l i n g s  were hand p l an t ed  w i th  t r e e  p l a n t i n g  
b a r s  i n  t h e  c e n t e r  of s p o t  t r e a tmen t s  and i n  t h e  same spac ing  i n  
c o n t r o l  p l o t s .  

The u s e  o f  t r a d e ,  f i r m ,  o r  c o r p o r a t i o n  
names i n  t h i s  p u b l i c a t i o n  is f o r  t h e  
in format ion  and convenience o f  t h e  
reader .  Such u s e  does  n o t  c o n s t i t u t e  an  
o f f i c i a l  endorsement o r  app rova l  by t h e  
U.S. Department o f  Agr i cu l t u r e  o f  any 
produc t  o r  s e r v i c e  t o  t h e  exc lu s ion  o f  
o t h e r s  which may b e  s u i t a b l e .  



Scalping and p l a n t i n g  o f  con ta ine r  s tock  were performed 2 days 
a f t e r  spraying. Scalps were made t o  about  3-cent imeters  (1-in) 
depth with a l a r g e  hoe. Samples taken a t  p l an t ing  ind ica t ed  a n  
average s o i l  moisture o f  24 percent  (by weight) i n  t h e  2 t o  15 
cent imeters  (1 t o  6 i n )  zone and 23 percent  i n  t h e  15 t o  30 
cent imeters  (12 t o  18 i n )  zone. There was a 1 cent imeter  
(1 /2 i n )  t h i c k  su r face  c r u s t  o f  a i r -dry  s o i l .  

The seed l ings  used i n  t h i s  s tudy were grown from seed provided by 
t h e  USDA Fores t  Serv ice ,  Intermountain Fores t  and Range 
Experiment S t a t i o n  and t h e  Utah Department o f  Fish and Game. The 
seed was harvested from a seed orchard i n  c e n t r a l  Utah. The 
o r i g i n a l  source o f  t h e  m a t e r i a l  was Rincon Blanco i n  Rio Arriba 
Co., New Mexico, USA ( r e f .  U-92). 

Seeds were germinated and seed l ings  grown i n  175-cubic cent imeter  
(10.7-cubic inch)  con ta ine r s  f o r  approximately 3 months i n  a 
con t ro l l ed  greenhouse environment. A commercial pea t  and 
ve rmicu l i t e  p o t t i n g  mix was t h e  growth medium. Water and 
supplemental f e r t i l i z e r  was appl ied  a s  necessary. On b r c h  16 
l i g h t s  and h e a t  i n  t h e  greenhouse were turned off  and t h e  
seed l ings  "hardened o f f n  by exposing them t o  c o o l ,  f l u c t u a t i n g  
temperatures ,  No temperature r eco rds  were made, J u s t  p r i o r  t o  
p l an t ing  on Apr i l  23 t h e  stems averaged 11.6 cen t ime te r s  (4.7 i n )  
t a l l .  

F i r s t  season s u r v i v a l  and growth were evaluated i n  e a r l y  
September 1981. Live p l a n t s  i n  each t rea tment  were counted and 
maximum he igh t  o f  t h e  t a l l e s t  twigs measured. Missing p l a n t s  
were considered dead bu t  causes  o f  mor t a l i t y  were n o t  
determined , 

Resul t s  were t e s t e d  by a one-way a n a l y s i s  o f  var iance  and by 
S c h e f f e t s  test o f  t reatment  means (Freese  1967). Tes ts  of  
s i g n i f i c a n c e  were made a t  a p r o b a b i l i t y  l e s s  than  o r  equal  t o  
5 percent  . 



Results Number of  l i v e  s h m b s ,  percent  s u r v i v a l ,  and he igh t  growth a r e  
summarized i n  t a b l e  1, There were s i g n i f i c a n t l y  more l f v e  p l a n t s  
in  both s c a l p  and spray t rea tments  than  i n  t h e  c o n t r o l ,  bu t  t h e r e  
was no d i f f e r e n c e  i n  s u r v i v a l  between t h e  s c a l p  and spray 
t reatments .  Height growth on t h e  c o n t r o l  was l e s s  than  h a l f  t h a t  
on o t h e r  t rea tments ,  and he igh t  growth was l e s s  on s c a l p  than on 
spray  t reatments .  

Weed invasion a t  t h e  end o f  t h e  first growing season was n i l  and 
was not  q u a n t i t a t i v e l y  evaluated.  Competition c o n t r o l  was 
e x c e l l e n t  by both  methods, 

Table 1--Mean response by fourwing sa l tbush  t r a n s p l a n t s  t o  t h r e e  
t rea tments ,  measured a t  t h e  end of t h e  f i r s t  growing season1 

Parameter Control Scalp Spray 

Nurrrber l i v e  13 a 30 b 26 b 
Percent  l i v e  43 a 99 b 87 b 
Mean maximum 

he igh t  o f  l i v e  
p l a n t s  (cm) 15 a 31 b 43 c 

E n t r i e s  on t h e  same l i n e  followed by d i f f e r e n t  l e t t e r s  are 
s t a t i s t i c a l l y  d i f f e r e n t ,  according t o  Scheffe 's  t e s t  of means , 
Means were rounded t o  t h e  n e a r e s t  whole u n i t .  



Discussion and Prel iminary tests o f  establ ishment  by fourwing sa l tbush  - 
f h n ~ b s i ~ n s  t r a n s p l a n t s  i n d i c a t e  t h a t  vege ta t ive  competi t ion must be t r e a t e d  

t o  achieve  h igh  l e v e l s  of s u r v i v a l  and growth, even when s o i l  
moisture cond i t ions  a r e  good a t  p l an t ing  time. 

Fourwing s a l t b u s h  p l a n t s  on t h e  c o n t r o l  p l o t s ,  a l though smal l ,  
appeared hea l thy ,  i n d i c a t i n g  they had a  reasonable chance o f  
surv iv ing  winter  and poss ib ly  growing w e l l  t h e  fol lowing year .  

We suspect  t h a t  t h e  maintenance o f  l i t t e r  and s u r f a c e  s o i l  
a s soc ia t ed  wi th  t h e  spray  t reatment  are advantages ove r  
sca lp ing .  The l i t t e r  cover  reduces evaporat ion o f  su r face  s o i l  
moisture and a l s o  provides  b e t t e r  p ro tec t ion  from erosion.  This 
opinion is based on gene ra l  conserva t ion  p r i n c i p l e s  and was not  
v e r i f i e d  by s i t e - s p e c i f i c  da t a .  

P l an t  spacing was r e l a t i v e l y  c l o s e  because o f  t h e  s h o r t  du ra t ion  
of t h i s  s tudy,  and we assumed no roo t ing  i n t e r a c t i o n s  among 
p lants .  Thus, even i f  spacing were inc reased ,  percentages o f  
s u r v i v a l  and growth would l i k e l y  b e  unchanged. In a n  o p e r a t i o n a l  
p r o j e c t ,  wider spacing would maximize t h e  a r e a  t h a t  could be 
covered with a v a i l a b l e  manpower, p l a n t  materials, and time. With 
wider spacing,  however, t h e  va lue  o f  each shrub inc reases  and 
i n i t i a l  c o n t r o l  o f  herbaceous competi t ion becomes more c r i t i c a l  
t o  t h e  long-term success  o f  t h e  p r o j e c t .  

Since funding, l a b o r ,  and a v a i l a b l e  p l a n t i n g  time a r e  usua l ly  
c r i t i c a l l y  s h o r t ,  we recommend chemical c o n t r o l  o f  competing 
vege ta t ion  under  t h e  cond i t ions  s tudied .  Although t i m e  requi red  
f o r  a p p l i c a t i o n  o f  t rea tments  was not  recorded, spraying was 
t h r e e  t o  fou r  times f a s t e r  t han  sca lp ing  and was much less 
t i r i n g .  
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