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mat ef fec t  does a dense cover of manzanita and snowbrush have on 
;the establishment a d  gro~;th of ponderosa pine reproduction? Observa- ! tions on this point  on the Pringle Falls Experimental Forest resulted in 
the following conclusions: (1) the brush d id  not  sigpificantly affect 
the early establishment of pine seedlings, but (2 ) it sharply reduced the 
g.oNth of  established seedlings, and (3) manzmita (Arctostaphylos sp. ) 
is much Kcre severe i n  i t s - a f f e c t  on growth of pine seedlings than s n o w  
brush (Ceanothus velutinus ) . 

t 
i The u e a  chosen for the  observztions is in a brush field on the south 

side of Pringle Eutte. The brush became established as the r e su l t  of two 
fires, one in 1919 and another in 1922. The gound cover consisted almost 
entirely of manzafiita an.: snov?arush, with mmsanita predonlrating. The 
brush grows i n  c l ~ i ~ p s  t h a t  covered about ha.lf t o  trc'o-thirds of  the ground 
during t h e  period. of observation. 4 scattered stand of mature ponderosa 
pine provides a good seed source. The s o i l  i s  a deep pumice, which is 
cornon t o  t h e  upper Deschutes Easin. Elevation averages b,700 feet. 

A strip 1,000 feet long by 66 f e e t  wide through t h i s  area vas cleared 
of a1 brush in 1934. The nvlzanita was pulled up by hand, and the snm- 
bnlsh -;;as e i the r  grubbed ont o r  chopped off a t  the  gound line. A check 
strip of  the same s ize  was l a i d .  out  adjacent to the  cleared area. The 
developnent of brush plmts and pine seedlings was follorred on 20 milacre 
quadrats established along the center line of each strip. 



&aminations of the quadrats from 1934 t o  19b7 showed that: 

1. The densi ty  and height  of brush increased on both strips. The 
density on the  cleared strip i n  1947 was about two-thirds t h a t  on 
the check s t r i p  i n  1936 (fig. 1). The manzanita did not  spread as 
rap id ly  after the clearing as it did after the original f ires,  but 
the sna~rbrush did. In fact,  the densi ty  of snowbrush increased inme- 
diately a f t e r  the clearing,  but  the  manzanita did not start t o  
increase until 1940 ( f ig .  2 ) .  The more rapid recovery of snorhrush 
after c lear ing may be due t o  sprouting of root  crowns, as many of 
the  sno;:brush root  croms m r e  l e f t ,  but the  roo ts  of all nanzanita 
were pulled. 

k z a n i t a  made more rapid height  govrth than snowbrush on t he  
undisturbed check area. The average mmanzanita plant there increased 
i n  height f ron  2.9 f e e t  i n  1937 t o  3.7 f e e t  in 1947. The average 
sno??brush plant incr.eased from 2.2 f e e t  i n  1937 t o  2.5' f e e t  i n  1947. 

2. Hanzanita has been gaining a t  the expense of snowbrush. Once 
established manzanita appears t o  be t h e  more vigorous competitor i n  
the open brush f ields;  however, this may be largely an effect  of  
winter kill or  defo l ia t ion  by caterpillars (~?ymphalis calif ornica Bdv. ) , 
both of tvhich damaged priciarily t h e  snoxbrush i n  recent years. 

3. The natural germination and establishment of pine s e e d l i n p  nere 
not si2~Tlificantly a f fec ted  by brush. Since 193b, 26 nen seedlings 
were found on the  cleared s t r i p  and 39 on the  check strip. 'I'his dif- 
ference may represent sonething more than sampling var ia t ion,  but i t  
did not prove t o  be s i@f ican t .  I n  addition, there i s  some inconclu- 
sive evidence t o  show that f o r  any given year a pine seedling i s  mare 
likely t o  survive under brvsh than i n  the open. This poss ib i l i ty ,  
however, is fu' outweighed by increased height growth i n  the open. 

4. Brush conpeti t ion reduced height ~-ov;th of  pine seedlines. 
Seedlings or iginat ing during 1934 o r  earlier averaged 3.98 f e e t  in 
height i n  1947 on the  cleared strip and only 1.24 fee t  on the  check 
s t r i p .  Those o r i e n a t i n g  during o r  a f t e r  1935 averaged 0.97 f e e t  
-on t he  cleared strip and 0.41 f e e t  on the check s t r i p .  In 1947, 
'35 percent of  the &adrats  on the cleared s t r i p  had trees t h a t  ~ e r e  
tal ler  than the tallest surrounding brush, while only 5 percent of 
the quadrsts on the check s t r i p  had such trees. 

5. IJ.;anzanita is more severe i n  its competitive e f f e c t  on height 
F o e h  of nine reproduction than is snovrbmshe Pine seedlings t h a t  
OE'iLinated du+%n; the period 1922 t o  1934 and grew under snowbrush 

1.79 f e e t  t a l l  i n  19k7. Seedlings t h a t  o r i g i n s t e d  dwing 
the sane period but grew under nanzaniia averaged only 0.78 f e e t  
tm. 



T N e  information indicates that heavy brush competition, especially 
from manzanita, must be reduced if pine seedlings a 6  to make satisfactory 
growth. In the Pringle Falls area manzanita and snowbrush may possibly 
be helpful to the first e ~ t a b l i s ~ e n t  of ponderosa pine seedlings, and 
seedlings may sunrive under brush cover for many years. The records show, 
however, that seedlings -trill not make satisfactory vowth under brush. 
Twenty-five years a f t e r  the fire that created the brush field o n l y  a very 
occasional small pine tree was shoving above the brush, while trees were 
making much better growth on the cleared area, 
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Figure 1.-Percent of Area Covered by 13rush I 
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I Fi"me 2.-Density of Snowbrush and LIanzanita 
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