
Relat ion Of Heart Rots To Morta l i ty  Of Red Spruce 

I n  The Green Mountain National Forest 

Severa l  years ago, old-growth red spruce a t  high ele-  
va t ions  i n  t h e  Green Mountain National Forest were observed 
t o  be dying. Entomologists and pathologis ts  who examined 
t h e  a f f e c t e d  a rea  found no i n s e c t  o r  fungus t h a t  was obvi- 
ously causing t h e  deaths. However, many of t h e  dead and 
dying t r e e s  were but t - ro t ted  by t h e  fungus Polyporus 
borea l i s .  Though it seemed unl ikely  t h a t  but t - ro t  was t h e  
cause of death,  a cooperat ive study was begun by t h e  North- 
eas te rn    ore st Ekpe&nent S t a t i o n  and t h e  Green Mountain 
National Forest i n  t h e  sp r ing  of  1955 t o  determine t h e  re la-  
t ionsh ip  of hea r t  r o t s  i n  red spruce t o  morta l i ty .  

Eight &-acre p l o t s  were se lec ted  i n  t h e  Clay Brook 
drainage a t  e levat ions  of 2,500 t o  3,000 f e e t  on moderate t o  
s t eep  eas te rn  slopes. Here t h e  s o i l  i s  we l l  drained, shal-  
low, and rocky; and t h e  s i t e  i s  exposed t o  t h e  elements. 
Each p l o t  contained 11 t o  1 6  t r e e s .  Of the  132 t r e e s  
studied,  104 were l i v i n g  and 28 were dead. Diameters b reas t  
high ranged from 9 t o  25 inches, averaging 18  inches. Ages 
ranged from 140 t o  369 years,  averaging 259 years.  

Records were taken of crown condition, s i z e  a.nd loca- 
t i o n  of dead branches, presence of conks, stem wounds, and 
o the r  abnormalities. Then the  t r e e s  were f e l l e d .  Af ter  
f e l l i n g ,  records were taken of i n s i d e  bark diameters a t  1, 
5, 9, 17, and 29 f e e t  above ground, of height  t o  "merchant- 
able" and 8-inch diameter tops,  and of age a t  t h e  stump o r  
lowest point  where r i n g  counts could be made. Tree ages on 
a ground-level b a s i s  were ca lcula ted .  Dead and down t r e e s  
of  merchantable s i z e  were a l s o  included. 

Sound t r e e s  were bucked only a t  stump and top. I f  
b u t t  r o t s  were present  a t  stump l e v e l ,  shor t  lengths were 
cu t  u n t i l  t h e  height  of t h e  r o t  column could be determined. 
Whenever wounds, r e s i n  flow, swollen knots, decayed limbs, 
o r  o the r  ind ica to r s  of decay were present  on t h e  upper bole, 
t h e  l o g  was opened up t o  obta in  r o t  measurements. 



Log and r o t  measurements were p lo t t ed ,  and cubic-foot 
volumes were computed f o r  sound and decayed wood. Gross and 
r o t  volumes were ca lcula ted  from stump t o  merchantable top  
(according t o  Local use) and a l s o  t o  a n  8-inch top diameter. 

Over 60 percent of t h e  t r e e s  had some decay, mostly 
b u t t  r o t ,  wi th  l i t t l e  v a r i a t i o n  between p l o t s  i n  t h i s  re- 
spect.  O n l y  2 l i v i n g  t r e e s  i n  t h e  e n t i r e  sample were t o t a l  
c u l l  from hear t  ro t .  They had t o p  r o t  caused by t h e  white 
pocket-rot fungus Fomes pini .  Some t r e e s  had only a t r a c e  
of b u t t  r o t ;  but i n  o thers  t h e  r o t  involved t h e  major por- 
t i o n  o f  t h e  basa l  area ,  predisposing them t o  windfa l l  o r  
breakage. 

Of t h e  merchantable t r e e s  only, 2.7 percent of t h e  
volume was decayed, For a l l  t r e e s ,  t h e  r o t  percentage was 
6.3 when volume was ca lcula ted  on a bas i s  of l o c a l  usage, 
and 6.4 when top  diameter was 8 inches. For a n  average age 
of 259 years,  this i s  a surppis ingly  low r o t  volume. The 
percentage would be much higher i f  c u l l  volume r a t h e r  than 
ac tual  r o t  volume were used i n  f igur ing  t h e  loss .  

No p o s i t i v e  evidence was obtained t h a t  t h e  presence 
of r o t  a f fec ted  t h e  t r e e s  adversely o the r  than t o  make them 
more l i a b l e  t o  windfall.  Experiment S t a t i o n  entomologists 
had a l ready eliminated i n s e c t s  as primary agents causing 
morta l i ty ,  and t h i s  s tudy a l s o  el iminated fungi, It there-  
fo re  seems p laus ib le  t o  asc r ibe  it t o  overrnaturity of t r e e s  
growing under severe environmental condit ions on shallow and 
well-drained s o i l s  a t  high a l t i t u d e .  This theory i s  
strengthened by general  observations t h a t  t h e  higher t h e  
elevation,  t h e  th inner  and d r i e r  t h e  s o i l s ,  and t h e  s t eeper  
t h e  slopes, t h e  g r e a t e r  t h e  losses .  
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