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Root Competition Slows Growth Of P1anting.s 

On Unprepared S i t e s  I n  Scrub Oak 

a Plant ing experiments during t h e  pas t  7 years on t h e  
Dilldown U n i t  of t h e  Delaware-Lehigh Ekperimental Forest  i n  * 
Pennsylvania and elsewhere i n  the  scrub oak type have been 
aimed a t  f inding methods f o r  converting t h e  scrub cover t o  
more valuable timber types a t  l e a s t  cos t .  Some s o r t  of s i t e  
preparat ion has been recognized from the  beginning a s  essen- 
t i a l  t o  successful  p lan t ing  on much of the  scrub oak land. 

Mechanically c leared s t r i p s  4 f e e t  o r  more wide a r e  
e f f e c t i v e  but  cos t ly .  Most t r e e  seedlings p lanted  i n  such 
s t r i p s  w i l l  g e t  through without benef i t  of add i t iona l  re- 
l e a s e  treatment. K i l l i n g  t h e  brush o v e r a l l  o r  i n  s t r i p s  by 
use of s i l v i c i d e s  with ground equipment i s  even more c o s t l y  3 
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and poses p lan t ing  d i f f i c u l t i e s .  " i 
I n  t h e  more open stands of scrub oak, another possi- 

b i l i t y  was considered: i n t e r p l a n t i n g  skele ton stands of 200 
t o  400 t r e e s  pe r  ac re  without s i t e  preparation. A seedling 
i n  a n  opening of width equal  t o  o r  g rea te r  than t h e  height  
of t h e  brush might be expected t o  come through without help. 
Such in te rp lan t ings  were made i n  1950 f o r  $12 per  acre.  

Survival  i n  this i n t e r p l a n t i n g  was s a t i s f a c t o r y ,  but 
by t h e  four th  and f i f t h  years it was becoming increas ingly  
apparent t h a t  t h e  seedlings were not growing as w e l l  a s  
where t h e  s i t e s  had been prepared. Root competition, par- 
t i c u l a r l y  from t h e  dense low .ground cover of blueberry and 
sheep l a u r e l ,  was suspected a s  t h e  cause of t h e  slower 
growth. To a s c e r t a i n  t h e  r e a l i t y  and magnitude of these  
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dif ferences  associated with s i t e  preparat ion,  a srhall study 
was made during t h e  winter  of 1954-55. 

Procedure 

Available f o r  comparison were red, jack, and p i t c h  
pines p lanted  a t  Dilldown i n  1950 from the  same l o t s  of 
p lan t ing  stock under t h e  following conditions: 

1. I n  bulldozed furrows about L f e e t  wide. 

2. I n  s t r i p s  4 t o  5 f e e t  wide which had been t r e a t e d  with 
ammate i n  1949. This k i l l e d  most of t h e  low blueberry- 
sheep l a u r e l  ground cover, k i l l e d  t h e  tops  of t h e  scrub 
oak, and re tarded development of new basal  sprouts fop 2 
years.  

3. I n  openings between scrub oak clumps, with no s i t e  prep- 
ara t ion.  

Heights were measured i n  random samples of 100 t r e e s  
of each species i n  the  furrow plantings and in terplant ings .  
I n  t h e  ammate-treated s t r i p s  (a small t e s t  o r ig ina l ly ) ,  
t h e r e  were not 100 survivors of each species.  The samples 
here included these  numbers of t r e e s :  red pine 80, jack pine 
52, and p i t c h  pine 100. 

Results  

Mean heights  and t h e i r  standard deviat ions were com- 
puted, and the  d i f ferences  i n  height between ground t r e a t -  
ments were t e s t e d  f o r  s igni f icance  f o r  each species sepa- 
r a t e l y  by conventional t - t e s t .  Heights and standard devia- 
t i o n s  a r e  shown i n  the  following tabula t ion.  

Treatment Red pine Jack pine P i t ch  pine 

Furrowing 2.06+0.61 5.57+1.12 - 4.219.12 

Ammate 1.7953.51 5.6521.42 3.76+0.80 

None ( i n t  erplanting) 1.40+0.50 3.355.00 2.419.53 

With one exception--furrowing vs. ammate f o r  jack 
pine--the t r e e s  i n  the  furrows average t a l l e r  than i n  am- 
mated s t r i p s ,  and t r e e s  i n  both furrows and ammated s t r i p s  
average t a l l e r  than i n  t h e  in te rp lan t ings  with no s i t e  prep- 
ara t ion.  A l l  t hese  d i f ferences  wi th in  species a r e  s i g n i f i -  
cant  by t h e  t - t e s t  a t  t h e  1-percent l e v e l ;  t h a t  i s ,  t h e  



chances a r e  99 out  of 100 t h a t  t h e  d i f f e rences  a r e  r e a l  
t reatrrient e f f e c t s  and not  random v a r i a t i o n .  

Taking t h e  he ights  i n  furrol;:s a s  a base, he ight  
growth i n  t h e  i n t e r p l a n t i n g s  averages 32,  40, and 43 percent  
l e s s  f o r  red ,  jack, and p i t c h  p ines  r e spec t ive ly .  Moreover, 
he ight  does n c t  t e l l  t h e  s h o l e  s to ry .  The t r e e s  i n  t h e  fu r -  
rovlqs have heavier  branches and more f o l i a g e ,  and a r e  gener- 
a l l y  i n  b e t t e r  v igor .  

Discussion 

Since t h e  t r e e s  i n  these  samples were not  s u f f e r i n g  
top  competition o t h e r  than  some croivding from t h e  s i d e s ,  t h e  
height  da t a  support t h e  thsorjr t h a t  roo$ competi t ion i s  ex- 
e r t i n g a n i m p o r t a n t i n f l u e n c e u p o n g r o w t h .  Best g r o w t h i n  
t h e  furrows ( a l l  roo t  competi t ion r emved)  , slowest  growth 
i n  t h e  i n t e r p i a n t i n g s  (no reduct ion  o f  competi t ion) ,  and 
in termedia te  grovith i n  t h e  awnlted s t r i p s  (competi t ion pa r t -  
l y  e l iminated)  a r e  exac t ly  what might be expected i f  root  
c ~ m p e t i t i o n  were t h e  c r i t i c a l  f a c t o r .  

Whether o r  no t  t h e  re ta rded  seedl ings  i n  t h e  i n t e r -  
p l an t ings  w i l l  eventua l ly  ga in  t h e  ascendancy and acqui re  
normal v igo r  i s  not  y e t  known. A t  p resent  it appears doubt- 
f u l  t h a t  many t r e e s  w i l l .  Therefore ex tens ive  i n t e r p l a n t i n g s  
without  some reduct ion  i n  t h e  e x i s t i n g  r o o t  competi t ion can- 
not  now be recommended. A smal l  i n t e r p l a n t i n g  experiment i n -  
volv ing  t reatment  of t h e  i n d i v i d u a l  p l a n t i n g  spo t s  w i th  
s i l v i c i d e  has r e c e n t l y  been begun a t  Dilldo~vn. This may 
po in t  up a way of coping wi th  t h e  root-competition problem. 
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