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EFF'ECT OF COMPETITION ON HEIGHT GROWTH 
AND SURVIVAL OF PLANTED JAPANESE LARCH 

On the  Dilldown Unit of the  Delaware-Lehigh Experi- 
mental Forest  i n  Pennsylvania, severa l  p lant ing s tud ies  have 
been made with the  aim of f inding the  most economical and 
p rac t i ca l  methods of converting scrub oak areas t o  produc- 
t i v e  high-forest types. These s tud ies  have already shown 
the  need f o r  s i t e  preparation p r i o r  t o  planting. Seedlings 
planted on prepared areas grew s ign i f i can t ly  f a s t e r  than 
those i n  the  untreated areas. '  

One of severa l  methods of s i t e  preparation t r i e d  i n  
these s tud ies  was by means of a ro to t i l l e r - -a  machine t h a t  
operates on the  pr inciple  of a rapidly revolving cylinder 
armed with t i n e s  o r  knives. The t i l l e r  usea i n  t h i s  study 
w a s  a large, heavy model; i t  worked a s t r i p  6 f e e t  wide and 
w a s  capable of chopping up the  brush and mixing it i n t o  t h e  
surface 6 inches o r  so of s o i l .  However, because of many 
stones i n  t h e  s o i l  of the  experimental area, the  machine 
could not be run a t  normal speed. Consequently, some of the  
heavier root  crowns were not cu t  off  and, i n  general, the  
roots  were not as thoroughly macerated as would have been 
possible i n  stone-free s o i l .  

I n  one phase of the  r o t o t i l l e r  t e s t s ,  in tens i ty  of 
s i t e  preparation w a s  varied by working the  s t r i p s  one, two, 
o r  three  times. Subsequent observations of Japanese larch 
planted on these s t r i p s  showed t h a t  survival  and growth 
varied with in tens i ty  of treatment. The extent  of the  d i f -  
ferences and t h e i r  probable cause a r e  discussed below. 
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Methods 

Three p lo t s ,  each about 800 f e e t  long and comprising 
f i v e  s t r i p s ,  were prepared and planted i n  t h e  sp r ing  of 1951. 
I n  one p l o t  each of t h e  f i v e  s t r i p s  was t i l l e d  once; i n  a 
second p l o t  they were t i l l e d  twice;  and i n  a t h i r d  p lo t ,  
t h ree  times. One row of Japanese l a r c h  seedl ings  was plant-  
ed i n  each s t r i p .  The seedl ings  were good-quality 2-0 stock 
ranging from 0.8 t o  2.0 f e e t  t a l l ,  and averaging about 1 
foot .  

Survival  was checked annually, and a f t e r  t h e  t h i r d  
year  he ights  were measured each year  on an approximately 10- 
percent  sample through t h e  1956 growing season. There a r e  
no da t a  a f t e r  1956--the s i x t h  year--because the  p l an t ing  was 
destroyed by a w i l d f i r e  i n  May 1957. 

Resul t s  

Rather unexpectedly, t h e  s i t e  t reatments  a f f ec t ed  
seedl ing  su rv iva l :  t h e  more in t ens ive  the  treatment, t h e  
b e t t e r  t h e  su rv iva l  ( t a b l e  1 ) .  The d i f f e rence  between t h e  
s i n g l e  and t r i p l e  t reatments  was s i g n i f i c a n t  s t a t i s t i c a l l y ,  
by conventional t - t e s t ,  a t  t h e  1-percent l e v e l  ( a f t e r  arc- 
s i n  t ransformation of t h e  percentage da t a ) .  Differences be- 
tween t h e  s i n g l e  and double, and between t h e  double and 
t r i p l e  treatments, were s i g n i f i c a n t  a t  t h e  5-percent l e v e l .  

Height growth a l so  increased with i n t e n s i t y  of t r e a t -  
ment, a s  t h e  following t abu la t ion  shows: 

R o t o t i l l e r  1953 he ight  1956 he ight  
t reatment  ( f e e t )  - ( f e e t )  

S ingle  
Doub 1 e 
T r i p l e  

For both of  t h e  years  shc;vn, d i f f e rences  between t h e  s i n g l e  
and t r i p l e  t reatments  were s i g n i f i c a n t  a t  t h e  1-percent 
leve l ,  and those  between t h e  s i n g l e  and double t reatments  
were s i g n i f i c a n t  a t  t he  S p e r c e n t  l eve l .  The double-treat- 
ment vs. t r ip le- t rea tment  d i f f e rences  were not s i g n i f i c a n t .  

Growth during t h e  f i r s t  3-year period was f a s t e r  than 
i n  t h e  second 3 years  of a l l  t reatments .  Assuming a mean 
he ight  of 1 foo t  a t  t h e  time of plant ing,  t h e  3-year growth 
f igu res  a re :  

R o t o t i l l e r  1951-53 growth 1954-56 growth 
treatment  ( f e e t )  - ( f e e t )  - 
Sing le  
Double 
T r i p l e  



Table 1.--Survival o f  planted Japanese larch seedl ings  

as  a f fec ted  bv R o t o t i l l e r  treatments 

Survival a t  the end of- -  

R o t o t i l l e r  
treatment 2nd 4th 6th 

growing growing growing 
season season season 

Percent Percent Percent 

Sing1 e 7 4 72 7 0 
Double 81 80 78 
Triple  89 86 85 

, 

Discussion 

These a r e  not  good growth r a t e s  f o r  Japanese larch,  
and t h e  dec l ine  during t h e  second 3 years is not  a normal 
growth pat te rn .  On the  contrary, i f  t he  f a c t o r s  governing 
growth remain t h e  same, growth r a t e s  normally increase  a f t e r  
t h e  second o r  t h i r d  year. This  is demonstrated by another 
p lant ing  of  the  same species  a t  Dilldown, even though our 
d a t a  on i t  a r e  not  s t r i c t l y  comparable t o  those given above. 
I n  t h i s  planting,  s t r i p s  were c leared  with a root-rake and 
have remained e s s e n t i a l l y  f r e e  of competing vegetat ion.  The 
seedlings averaged about 1.5 f e e t  a t  planting,  and 2.5 f e e t  
a f t e r  2 years. But during the  next 3 years they put on more 
than 3 fee t ,  reaching a mean height  of 5.75 f e e t  i n  t h e  
f i f t h  year. 

The cause of the  comparatively poor growth i n  the  
r o t o t i l l e r  p lant ing  is believed t o  have been t h e  increasing 
competition--largely root  competition, s ince  very few t r e e s  
were overtopped. The r o t o t i l l e r  d i d  not remove the  vegeta- 
t i o n  as  does a roo t  rake o r  bulldozer-- i t  merely s e t  back 
t h i s  vegetat ion.  Root crowns of many of t h e  scrub o r  bear  
oak clumps remained wholly o r  p a r t l y  i n  place, and resprout- 
ed vigorously. Of g rea te r  importance, probably, was t he  re- 
covery by s to lon i fe rous  and root-suckering species  such as  
blueberry, sheep l au re l ,  chokeberry, bracken fern,  and sas- 
s a f r a s ,  which can regenerate from sepa ra t e  p ieces  of s to lon  
o r  root .  The l e s s  in t ens ive  t h e  treatment, t h e  quicker 
these  species  recovered, bu t  by t h e  end of the  t h i r d  year 
they had p r a c t i c a l l y  regained t h e i r  former densi ty,  even on 
the  t r i p l e - t i l l e d  s t r i p s .  

Japanese l a rch  is noted f o r  its i n a b i l i t y  t o  with- 
s tand competition, I n  view of t h i s  species  cha rac te r i s t i c ,  
t h e  general ly poor growth of t h e  t r e e s  i n  t h i s  p lant ing  over 
t h e  6-year period, t h e  somewhat b e t t e r  growth under t h e  more 



i n t ens ive  s i t e  treatments, and p a r t i c u l a r l y  t h e  dec l ine  i n  
growth a s  t h e  n a t i v e  vegeta t ion  recovered, a l l  support t h e  
theory t h a t  competition was t h e  chief  i n h i b i t i n g  f a c t o r .  I f  
t h e  p lant ing  had not burned out ,  i t  is poss ib l e  t h a t  the  
t r ee s ,  a f t e r  slowly gaining some addi t ional  roo t  and crown 
development, would have overcome t h e  depressive e f f e c t s  of 
t h e  competition and grown a t  a s a t i s f a c t o r y  r a t e .  I n  t h i s  
p a r t i c u l a r  ca se  we s h a l l  never know. However, on t h e  b a s i s  
of t h e  evidence a t  hand, i t  does not  seem advisable t o  p l an t  
Japanese l a r c h  i n  scrub oak areas  without some s o r t  of s i t e  
prepara t ion  t h a t  completely removes a l l  vegeta t ion  i n  t h e  
v i c i n i t y  of each seedl ing .  For t h i s  purpose, c l ea r ing  s t r i p s  
by means of a bulldozer  o r  root-rake is recommended. 

--E. F. McNAMARA and IRVIN C. REIGNER 

E. F. McNAMARA is D i s t r i c t  Fores ter  for the  Delaware D i s t r i c t  o f  the 
Pennsylvania Department o f  Fores t s  and Waters; he is s ta t ioned  at  Stroudsburg, 
Pa. IRVIN C REICNER i s  a Research Forester  at  the New Lisbon (N. J. ) Research 
Center o f  t h e  Northeastern Forest Eperirnent Stat ion,  U.S. Forest  Serv ice .  


