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GROWTH OF WHITE PINE AND 

RED SPRUCE TREES AFTER PRUNING 

Are p ines  t he  only coniferous t r e e s  s u i t a b l e  f o r  
pruning i n  t h e  Northeast ,  o r  is it f e a s i b l e  t o  prune r ed  
spruce a s  well?  Although red spruce is an important lumber 
spec i e s  i n  t he  sp ruce - f i r  reg ion ,  it is seldom pruned be- 
cause of its r e l a t i v e l y  slow r a t e  of growth. 

In  t he  win te r  of 1951, 127 red  spruce and 46 e a s t e r n  
white pine t r e e s  were pruned on the  Penobscot Experimental 
Fores t  near  Bangor, I4aine.l White pine t r e e s  s c a t t e r e d  
throughout t h e  sp ruce - f i r  s t ands  a f fo rd  an opportuni ty t o  
compare the  development of both spec i e s  under s i m i l a r  con- 
d i t i o n s .  (This  r epo r t  w i l l  d i s cus s  d i f f e r ences  i n  growth by 
crown c l a s s i f i c a t i o n  over t he  f i r s t  5 years  a f t e r  pruning.) 

The crop t r e e s  were s e l ec t ed  f o r  pruning on t he  b a s i s  
of de s i r ab l e  v igo r ,  form, crown c l a s s ,  crown r a t i o ,  and s i z e  
and number of branches. With few exceptions,  t h e  t r e e s  were 
pruned t o  18  f e e t  t o  produce one c l e a r  16-foot b u t t  l o g  
above t he  stump. The red  spruce t r e e s  averaged 6.1 inches 

1 and white pine 7.7 inches a t  time of pruning. 

Five growing seasons l a t e r ,  t h e  spruce averaged 6.7 
inches and t he  white pine 8.7 inches,  an average growth of 
0.65 and 1.0 inches r e spec t i ve ly .  White p ine ,  which gener- 
a l l y  has l a r g e r  limbs and s l i g h t l y  t h i c k e r  bark than  spruce,  
requi red  an average of 1.3 inches of growth t o  cover t he  
l a r g e r  knots  completely, a s  compared t o  1 inch f o r  red  
spruce. 

The 5-year growth of t he  pruned t r e e s  was analyzed t o  
s ee  i f  t h e r e  was any c o r r e l a t i o n  between growth and t h e i r  
crown c l a s s  o r  crown r a t i o .  T. F. ~ c ~ i n t o c k ~  found i n  an 
e a r l i e r  s tudy of unpruned t r e e s  t h a t  crown r a t i o  and--to a  
l e s s e r  extent--crown c l a s s  were good c r i t e r i a  f o r  p r ed i c t i ng  
growth of vigorous spruce.  (crown r a t i o  is the  percent  of 
t he  t r e e  i n  l i v i n g  crown measured t o  t he  nea r e s t  10  percent  
and expressed a s  a  whole number.) 

I n  t h e  presen t  s tudy ,  t h e  5-year r e s u l t s  i nd i ca t e  
t h a t  d i f f e r ence  i n  growth between crown c l a s s e s  is not s i g -  
n i f i c a n t  a t  t he  5-percent l e v e l  f o r  pruned r ed  spruce,  but 
is highly s i g n i f i c a n t  f o r  pruned white pine ( t a b l e  1). HOW- 
ever ,  t he  growth r a t e  of both pine and spruce increased s i g -  
n i f i c a n t l y  a s  crown r a t i o s  were increased.  

 he Penobscot Research Center ,  Northeastern Fores t  
Experiment S t a t i o n ,  and t h e  Fo re s t ry  Department, Universi ty 
of Maine, cooperated i n  t h i s  study. 

'unpublished paper ,  "A t r e e  c l a s s i f i c a t i o n  f o r  r ed  
spruce and balsam f i r " ,  on f i l e  a t  t h e  Penobscot Research 
Center ,  Bangor, Maine. 



Table 1.--Increment i n  r e l a t i o n  t o  crown c l a s s  and crown r a t i o  

Red spruce White pine 

Itear 
Average Average 

Trees increment Trees increment 

No. Inches No. Inches 

Crown c l a s s  

Dominant and codominant 60 0.680 29 1.131 
Intermediate 67 .615 17 .765 

Total ,  a l l  t r e e s  127 0.646 46 0.998 

Crown r a t i o  

4 25 0.500 14 0.764 
5 74 .638 22 1.009 
6 28 .796 10 1.290 

Total ,  a l l  t r e e s  127 0.646 4 6 0.998 

Unless t r e e s  grow reasonably f a s t ,  t h e  co s t  of prun- 
i n g  p lu s  i n t e r e s t  t o  t he  end of t h e  r o t a t i o n  w i l l  equal  o r  
exceed t he  increase  i n  wood value r e s u l t i n g  from t h e  prun- 
ing.  It is not  known ju s t  how f a s t  r ed  spruce should grow 
i n  order  t o  r e t u rn  a p r o f i t  from pruning;  no thorough eco- 
nomic s tudy has been made. However, from general  considera-  
t i o n s  of p resen t  lumber va lues ,  pruning c o s t s ,  and o the r  
pe r t i nen t  f a c t o r s ,  it seems reasonable t o  assume t h a t  a d i -  
ameter growth r a t e  of a t  l e a s t  0.8 inch per  5-year per iod  is 
necessary f o r  pruning t o  show a r e tu rn .  

Although average growth r a t e s  of both pine and spruce 
increased with increas ing  crown r a t i o s ,  averages do not  t e l l  
t h e  whole s t o r y  because they may include both f a s t -  and 
slow-growing t r e e s .  Among t he  red  spruce,  t he r e  were 28 
t r e e s  with a crown r a t i o  of 6; f o r  these  t r e e s  t h e  average 
5-year growth was 0.8 inch ( t a b l e  l ) ,  but only 13  of them 
o r  46 percent  a c tua l l y  grew 0.8 inch o r  more. O f  t h e  102 
t r e e s  with crown r a t i o s  of 5 o r  h igher ,  only 37 (36 percent )  
grew 0.8 inch o r  more. Obviously, crown r a t i o  i n  r ed  
spruce is not  very r e l i a b l e  a s  a guide f o r  s e l e c t i n g  i nd i -  
v idua l  t r e e s  of f a s t e r  growth r a t e .  

With white p ine ,  t he  s i t u a t i o n  was q u i t e  d i f f e r e n t .  
Of t he  29 dominants and codominants, 19 grew b e t t e r  than 1.0 
inch i n  t he  5-year period.  Half of the  12 in te rmedia tes  
with a crown r a t i o  of 5 o r  more grew a t  l e a s t  1.0 inch. This  
i nd i ca t e s  t h a t  p r a c t i c a l l y  any dominant o r  codominant p ines ,  
o r  in te rmedia tes  with a crown r a t i o  of 5 o r  g r e a t e r ,  should 
be acceptable f o r  pruning. 

The 5-year growth f i g u r e s  from t h i s  s tudy show t h a t  
pruned r ed  spruce grew only two-thirds a s  f a s t  a s  white 
pine.  Nevertheless ,  some red  spruce with long crowns do 
grow f a s t  enough t h a t  they might p ro f i t ab ly  be pruned. The 
problem is t o  i d e n t i f y  these  fast-growing t r e e s .  Fur ther  
s tudy is necessary t o  f i n d  a more r e l i a b l e  i nd i ca to r  of 
r ap id  growth than crown length  alone.  
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