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WEATHER AFFECTS ROT INFECTION I N  BALSAM FIR No. 44 

Trees become d iseased  from spores  d ispersed  from a v a r i e t y  of f u n g i .  
Symptoms i n d i c a t i v e  of a fungal  i n f e c t i o n  inc lude  t h e  presence of conks and 
canke r s ,  d e t e r i o r a t i o n  and co lo r ing  of c e l l u l a r  s t r u c t u r e s ,  needle  c a s t s  and 
dy ing  o r  deformed tops .  A common i n t e r n a l  de fec t  i n  t h e  t r u e  f i r s  is  caused 
b y  t h e  r ed  h e a r t  r o t  fungus. The spores  of t h i s  fungus g a i n  en t rance  t o  t h e  
t r e e  through f r e s h  wounds on l i v i n g  t r e e s  and branches. A red decay develops 
and sp reads  through t h e  heartwood, r e s u l t i n g  i n  s e r i o u s  l o s s  of wood volume o r  
reduced wood q u a l i t y .  Conditions conducive t o  t h e  s u s c e p t i b i l i t y  of t h e  s p e c i e s  
t o  i n f e c t i o n ,  and t h e  r o l e  of fungal  and b a c t e r i a l  competi tors  t o  t h e  fungus and 
t h e i r  l i m i t i n g  f a c t o r s  w a s  i n v e s t i g a t e d .  

Spore d ischarge  w a s  measured i n  balsam f i r  s t ands  near  Quebec C i t y  where 
r e d  h e a r t  r o t  w a s  p r eva len t ,  and spore  germinat ion determined i n  t h e  l a b o r a t o r y .  
I n f e c t i o n  cour t s  were prepared on l i v i n g  t r e e s  and on exc ised  stem s e c t i o n s ,  and 
a f t e r  exposure under d i f f e r e n t  condi t ions  i n  t h e  f i e l d ,  wood samples were brought  
t o  t h e  l abo ra to ry  where t h e  kind and d i s t r i b u t i o n  of co loniz ing  microoganisms 
were  determined. The f i e l d  and l abo ra to ry  s t u d i e s  were conducted t o  a s c e r t a i n  
i f  t h e  i n f e c t i o n  process  w a s  in f luenced  by du ra t ion  of exposure, co lon iza t ion  of 
t h e  h o s t  by o t h e r  microorganisms, wood moisture con ten t ,  temperature,  and h e i g h t  
of t h e  t r e e  wound above t h e  s u r f a c e  of t h e  ground. 

Optimal cond i t i ons  f o r  spo re  d i s p e r s a l  and germinat ion occurred i n  
p e r i o d s  of h igh  humidi ty,  dur ing  and immediately a f t e r  r a i n  and when t h e  d a i l y  
mean tempera ture  was 45 t o  75 F. I n f e c t i o n  of f r e s h  wound s u r f a c e s  w a s  most 
pronounced when temperatures  were between 45 and 5 5 ' ~  and mainly confined t o  t h e  
f i r s t  week a f t e r  t h e  t r e e  i n j u r y .  Reduction i n  s u s c e p t i b i l i t y  of wounds t o  i n -  
f e c t i o n  a t  h ighe r  temperatures  and prolonged exposure r e s u l t e d  from t h e  change i n  
environment t h a t  produced condi t ions  f avo rab le  t o  i n f e c t i o n  from competi t ive fung i .  
I n f e c t i o n  most f r equen t ly  occurred i f  i t  r a ined  on t h e  day t h e  wound w a s  made o r  
dur ing  t h e  immediate succeeding days. S u s c e p t i b i l i t y  t o  i n f e c t i o n ,  however, w a s  
n o t  r e l a t e d  t o  n a t u r a l  f l u c t u a t i o n s  i n  t h e  moisture content  of t h e  wood; t h e r e  
was some evidence t h a t  frequency of i n f e c t i o n  w a s  l e s s  at; t h e  lower p a r t  of t h e  
t r e e  t han  a t  h ighe r  e l e v a t i o n .  

The dependence of t h i s  pathogen upon f r e s h l y  made wounds emphasizes t h e  
need f o r  g r e a t e r  a t t e n t i o n  t o  logging and n a t u r a l  i n j u r i e s  as decay hazards  i n  
l i v i n g  t r e e s .  Both t h e  r o l e  of competi t ive microorganisms and t h e  in f luence  of 
macro and micro environment w i t h i n  t h e  f o r e s t  ecosystem, sugges t  t h e  p o s s i b i l i t y  
of e f f e c t i v e  b i o l o g i c a l  and s i l v i c u l t u r a l  c o n t r o l  f o r  t h i s  dominant decay pathogen. 
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