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POMES ANNOSUS 

What It Is 
HE fungus Fomes a n n o s u s  has caused a g rea t  dea l  of damage T 

t o  coniferous f o r e s t s  and p l an t a t i ons  i n  Europe. The 
d isease  caused by t h i s  fungus is now widespread i n  t h e  
United S t a t e s .  I n  the  pas t  few years  we have become increas-  
ing ly  aware of i ts t h r e a t  i n  t h e  Northeast.  I t  i s  par t icu-  
l a r l y  damaging t o  20- t o  30-year-old con i f e r  p l an t a t i ons  on 
formerly c u l t i v a t e d  lands, e spec i a l l y  those t h a t  have been 
thinned once o r  twice. 

Fomes a n n o s u s  causes both a root  r o t  and a b u t t  r o t .  
I t  a t t acks  many spec ies  of con i f e r s ;  occas iona l ly  i t  i s  
found on hardwoods too, a1 though i t  does l i t t l e  damage t o  
them. This fungus not only does considerable damage a s  a 
p a r a s i t e  on l i v i n g  t rees ,  bu t  may e x i s t  f o r  many years a s  a 
saprophyte. European experience shows tha t ,  once f o r e s t  
t r e e  roo t s  become infected,  t he  fungus may survive below 
ground f o r  50 years  o r  more. 

Symptoms of the  d i s ease  caused by Fomes a n n o s u s  may 
d i f f e r  on var ious  hos ts .  Damage a l s o  va r i e s  with hos t  and 
environment. The fungus assumes many shapes, and its f r u i t -  
ing bodies vary g r e a t l y  i n  appearance. Some of t he  g rea t  
v a r i a b i l i t y  is r e f l e c t e d  i n  t he  f a c t  t h a t  it has been given 
many names, although a t  p resent  t he  proper name appears t o  
be Fomes a n n o s u s  (F r i e s )  Karst .  Some of t h e  o t h e r  names 
t h a t  have been applied t o  t h i s  fungus a r e  P o l y p o r u s  a n n o s u s  
Fr ies ,  T r a m e t e s  r a d i c i p e r d a  Hartig, and P o l y p o r u s  i r r e g u l a r -  
i s Underwood. 

The f r u i t i n g  s t r u c t u r e s  o r  sporophores of Fomes 
a n n o s u s  a r e  known commonly as  conks. They a r e  s o  va r i ab l e  
i n  shape and s i z e  t h a t  these cha rac t e r s  a r e  of l i t t l e  o r  no 
va lue  i n  recognizing the  fungus. These f r u i t i n g  bodies vary 
from small masses o r  pus tu les  of fungus t i s s u e  t o  bracket- 
l i k e  conks. 

The co lor  of Fomes a n n o s u s  conks is f a i r l y  character-  
i s t i c ,  although it va r i e s  from l i g h t  t o  dark with increas ing  
age. 

The upper sur face  of the  conks v a r i e s  from a l i g h t  
t an  t o  dark brown o r  reddish brown. I n  very young conks, 
such a s  one f i nds  i n  the  ea r ly  p a r t  of t he  season t i l l  about 
midsummer, t h e  upper su r f  ace is genera l ly  a l i g h t  t an  o r  



brown color .  La ter  i n  the  season t h i s  co lo r  becomes a deep- 
e r  brown, and i t  is not uncommon t o  f i nd  reddish-brown upper 
sur faces  during l a t e  autumn o r  e a r l y  f a l l .  The co lor  be- 
comes much darker  a f t e r  the f i r s t  hard freeze,  and conks 
t h a t  have passed through a winter may be a dark chestnut  o r  
chocolate  brown. 

The lower, pore-bearing sur face  of the  fungus is  l e s s  
va r i ab l e  i n  co lor .  During t h e  a c t i v e  growing season, from 
spr ing  through most of autumn, t he  pore sur face  i s  pure 
white. The conks usua l ly  have a s t e r i l e  edge (no pores near 
t he  ou t e r  edge of the  conks), and the margin and ou te r  edge 
of  t h e  top sur face  may be t he  same white co lor .  This white 
lower sur face  becomes tan t o  l i g h t  brown on d r i ed  specimens, 
bu t  even these changes a r e  r a the r  gradual .  The pure white 
undersurface a l so  changes--through t an  t o  l i g h t  brown t o  
dark brown--after t he  conks have been subjected t o  t h e  f i r s t  
hard f r eeze  of f a l l ,  o r  a f t e r  passing through t h e  winter .  

How To Recognize It 

I d e n t i f i c a t i o n  of Fomes a n n o s u s  from such va r i ab l e  
f r u i t i n g  s t r u c t u r e s  mighc seem hopeless. But i t  i s n ' t .  
I d e n t i f i c a t i o n  is  f a i r l y  simple and q u i t e  r e l i a b l e ,  although 
the  method's proposed here f o r  doing i t  a r e  not  very scien- 
t i f i c .  

The pores on the  underside of Fomes a n n o s u s  conks a r e  
f a i r l y  large,  and t h e i r  openings can be d is t inguished  by t h e  
naked eye. Moreover, t he  t ex tu re  and consis tency of t h e  
fungus f r u i t i n g  body is c h a r a c t e r i s t i c .  I t  i s  tough, rub- 
bery, almost lea thery ,  and i s  d i f f i c u l t  t o  t e a r  apa r t .  We 
know of no o ther  fungus commonly f r u i t i n g  on con i f e r s  and 
found on con i f e r  stumps, o r  occurr ing a t  the  bases o r  on the  
r o o t s  of l i v i n g  o r  dead t rees ,  which has t h i s  same degree of 
toughness and r e s i s t ance  t o  being torn  apa r t .  Ju s t  a few 
t r i a l s  a t  t e a r ing  a Fomes a n n o s u s  conk i n  half  enables one 
t o  u t i l i z e  t h i s  c h a r a c t e r i s t i c  f o r  i d e n t i f i c a t i o n  purposes. 

Thus, j u s t  a few combined charac ters  make f i e l d  iden- 
t i f i c a t i o n  of Fomes a n n o s u s  f r u i t  bodies q u i t e  r e l i a b l e .  I n  
a l l  p robab i l i t y  the  fungus i s  Fornes a n n o s u s - -  

I f  t he  suspected fungus is  f r u i t i n g  on a con i f e r  
and has a chalky-white under-surface when f r e s h  and 
ac t ive ly  growing. 

I f  the  pore openings of t he  pore-bearing sur face  
a r e  l a rge  enough t o  see  with the  naked eye. 



I f  t h e  upper su r f  ace is  tan, o r  brown, o r  reddish 
brown. 

I f  i t s  t ex tu re  is  such t h a t  i t  i s  d i f f i c u l t  t o  t e a r  
i n  half  because of i t s  rubbery o r  l ea the ry  cons is t -  
ency. 

Those who want addi t iona l  information on the techni- 
c a l  aspects  of the  d i s ease  and fungus should consul t  t he  
abundant European l i t e r a t u r e .  Technical de sc r ip t i ons  of t he  
f r u i t i n g  bodies a r e  ava i l ab l e  i n :  

Lowe, J. L.  1957. Polyporaceae of North America--the genus 
Fomes. N.Y.  S t a t e  Univ. Col l .  Forestry Tech. Bul. 80: 85-86. 

and 

Overholts, L.  0.  1953. The Polyporaceae of t he  United 
S t a t e s ,  Alaska, and Canada. Univ. Mich. Press, pp. 40-42. 

Likewise, comments on microscopic c h a r a c t e r i s t i c s  
used i n  determining cu l tu re s  of t he  fungus, including the 
very usefu l  c h a r a c t e r i s t i c s  of the  conidiophores, have been 
purposely omitted. Such information is  ava i l ab l e  i n :  

Nobles, M .  K .  1948. Studies  i n  f o r e s t  pathology. V I .  Iden- 
t i f i c a t i o n  of cu l tu re s  of wood-rotting fungi .  Canad. Jour .  
Res. C, 26: 281-431. 

Where To Find It 

Most Fomes annosus conks on con i f e r  stumps, on l i v i n g  
o r  dead t r ee s ,  a r e  not evident  on casua l  inspec t ion .  Fru i t -  
ing  usua l ly  occurs a t  o r  mostly below t h e  duff surface,  
where humidity remains high. F ru i t i ng  frequently occurs  i n  
rodent holes  i n  t he  s o i l ,  duff,  o r  su r f ace  l i t t e r ,  o r  where 
t h e  duff remains loose and not  too heavily packed, such a s  
where l a rge  l a t e r a l  roo t s  branch out ,  o r  where the base of 
t h e  trunk forms an acute angle with t h e  l a rge r  l a t e r a l  roo ts .  

These underground o r  below-the-duff f r u i t i n g  bodies 
a r e  seldom the  bracke t - l ike  conks such a s  many p a r a s i t i c  o r  
saprophytic  wood r o t t e r s  form. More o f t en  they a r e  i rregu- 
l a r  uneven masses of fungus. They may be l a r g e  o r  small .  
Often they a r e  resupina te  (upside-down), e spec i a l l y  the  
conks i n  underground c a v i t i e s  of p a r t i a l l y  t ipped over o r  
windthrown t r e e s  where the  fungus f r u i t s  on the  underside of 
roo t s  o r  roo t  p l a t e .  

A few inexpensive t oo l s  can be he lpfu l  i n  searching 
f o r  t he  hidden conks. Hand weeders, which a r e  ava i l ab l e  a t  



garden cen te r s  and most hardware s to re s ,  w i l l  save one much 
backache and w i l l  help prevent ivy poison in fec t ions  from 
poison ivy roo t s  severed i n  digging around t r e e s  and stumps. 
A long-handled weeder has been found very u se fu l  f o r  re-  
moving duff and loose  s o i l  t o  revea l  hidden conks. 

Two general  types of weeders have been t r i e d  f o r  such 
work. A weeder with t i n e s  of spr ing  s t e e l  is  bes t  where 
loose  duff predominates, because the  springy. t i n e s  a r e  not 
so  ap t  t o  t e a r  t h e  conks from the  host  ma te r i a l .  A weeder 
with s t i f f ,  heavy t i n e s  is  very u se fu l  where roo t s  of o the r  
woody p l an t s  a r e  numerous. 

Other usefu l  t o o l s  include a shovel, an ax, and a 
hand-ax. 

Locating Infection Spots 

Fomes annosus i n f ec t ion  spots  i n  con i f e r  s tands  a r e  
o f t en  ind ica ted  by weed patches.  In  young in fec t ion  spo t s  
t h e  weeds a r e  mostly herbaceous; i n  o lde r  ones woody weeds 
predominate. Sometimes the  i n f ec t ion  spots  a r e  associated 
with small openings i n  the  t r e e  s tand;  these a r e  o f t en  mark- 
ed by sunny areas,  which can be seen from some d i s t ance  
away. 

FIGURE 1 shows an in fec t ion  center  i n  a red p ine  
s tand .  The weedy growth i n  t h i s  8-year-old i n f ec t ion  spot  
is  mainly wild cherry.  The age of i n f ec t ion  spots  may be 
roughly ind ica ted  by the sequence of t h e  weed invaders found 
on them. The tops of the dead t r e e s  can be seen on the  out- 
e r  edge of t h i s  c i r c u l a r  in fec ted  a rea .  On an ac t ive  in- 
f ec t i on  center  one can o f t en  s ee  dead t r e e s  bare  of needles, 
the  reddish-brown dead needles s t i l l  r e t a ined  by recent ly  
k i l l e d  t rees ,  and t h e  greenish-yellow o r  yellowed needles of 
severely infec ted  and almost dead t r e e s .  However, such top 
symptoms a r e  not v i s i b l e  very f a r  away because they a r e  
screened by uninfected, heal thy trees--unless, of course, 
i n f e c t i o n  spots  a r e  on the  edge of a con i f e r  p l an t a t i on .  
The important th ings  t o  look f o r  a re  sunny areas  o r  green 
weedy growth, f o r  one can see  such patches through t h e  t r e e  
stems f o r  a good d is tance .  

I) 
FIGURE 1 





FIGURE 2 shows a t y p i c a l  i n f e c t i o n  s p o t  i n  an un- 
th inned  r e d  p i n e  p l a n t a t i o n .  T h i s  i s  a younger and s m a l l e r  
i n f e c t i o n  a r e a  than t h a t  shown i n  F igure  1. The s u n l i t  a r e a  
c o n t r a s t s  a g a i n s t  t h e  d a r k e r  f o r e s t  f l o o r  of t h e  u n i n f e c t e d  
s t a n d  i n  t h e  background. Here t h e  weedy pa tch  i s  composed 
mostly of  herbaceous p l a n t s .  Here t h e r e  i s  a  tendency toward 
zona t ion  of  t h e  weed pa tch :  dense i n  t h e  c e n t e r  and compara- 
t i v e l y  weed-free around i t .  Note t h e  f a l l e n  uprooted t r e e s  
i n  t h e  foreground;  such windthrown t r e e s  a r e  common i n  in -  
f e c t i o n  s p o t s .  Stumps of r e c e n t l y  c u t  dead t r e e s - - l i k e  t h a t  
i n  t h e  foreground--are f r e q u e n t l y  seen  i n  t h e  o u t e r  p a r t  of  
i n f e c t i o n  c e n t e r s  where weed i n v a t i o n  i s  comparat ively  l i g h t .  



lr FIGURE 3 shows a Fomes a n n o s u s  i n f ec t ion  center  is i n  
a mixed red pine-Norway spruce p lan t ing .  Here too one can 
see  t h e  weed growth, the  s u n l i t  spot  of t he  o r i g i n a l  infec-  
t i o n  center ,  and the  stumps of recent ly  c u t  dead t r e e s  i n  
t he  foreground. Windthrows of root - ro t ted  t r e e s  a re  evident  
on the  edge of t he  dense weed growth. The weed invasion is 
t h i n  o r  absent on t h e  edge of t h i s  i n f ec t ed  spot  where t r e e s  
were recent ly  k i l l e d .  

Once i n f e c t i o n  centers  have been located,  they should 
be examined f o r  the  f r u i t i n g  bodies  of t he  fungus. I n  the  
t h r ee  a reas  shown i n  Figures 1, 2, and 3 ,  Fotnes annosus in-  
f e c t i o n s  were found by removing duff from around stumps and 
t r e e s  suspected of being infec ted .  



Exposed Conks 
BRACKET-LI KE FORMS 

The bracke t - l ike  conks of Foines annosus  a r e  u sua l l y  
easy t o  see  because of t h e i r  s i z e  and t he  f a c t  t h a t  they a r e  
formed j u s t  above the  duff su r f ace  o r  on a l e v e l  with i t .  
They a r e  no t  so  apt  t o  be hidden from view a s  t he  abnormal 
f r u i t i n g  s t r u c t u r e s  o f t en  a r e .  

The fungus usua l ly  forms bracke t  conks where q u i t e  a 
b i t  of shade occurs,  such as  on t h e  edges of  i n f e c t i o n  cen- 
t e r s ,  o r  where advanced prongs of i n f e c t i o n  have penetrated 
beyond t h e  genera l  margin of  t he  i n f e c t i o n  cen t e r .  Bracket 
forms a r e  a l s o  found i n  t h e  cen t e r  of o ld  i n f e c t i o n  a r ea s  
on o l d  stumps, bu t  i n  such cases  under t he  r a the r  dense 
shade from an overgrowth of herbaceous o r  woody weed cover.  

FIGURE 4 i l l u s t r a t e s  a t y p i c a l  bracket-shaped Fomes 
annosus  conk on red pine.  I t  was produced a t  the  duff sur-  
face, which has been removed t o  show the  f r u i t i n g  body i n  
i t s  e n t i r e t y .  Before t he  foreground l i t t e r  was c leared  
away, t he  conks were not so conspicuous, because the l i g h t  
brown upper su r f ace  blended with t h e  co lo r  of t he  duff  sur-  
f ace .  The conks have uneven, wavy edges. A number of red 
p ine  needles  have become embedded i n  t h e  conks as  they grew. 
This  i s  c h a r a c t e r i s t i c  of Fomes a n n o s u s  conks. 



FIGURE 5 shows some unusua l ly  l a r g e  Fomes annosus 
conks f r u i t i n g  on a low-cut r ed  p i n e  stump. These conks a r e  
on about t h e  same l e v e l  a s  t h e  duff  s u r f a c e ,  and t h e i r  l i g h t  
brown c o l o r  matches t h e  c o l o r  of t h e  p ine  s t raw.  Th is  stump 
was i n  t h e  midst  o f  t r e e s  showing no s i g n s  of i n f e c t i o n ,  b u t  
n e a r  t h e  edge of a bad ly  i n f e c t e d  a rea ,  of which i t  was an 
ex tens ion .  Nearby t r e e s  shaded t h e  i n f e c t e d  stump. I t  i s  
unusual  t o  have Fomes annosus f r u i t i n g  on t h e  stump s u r f a c e ,  
a s  t h e  c e n t e r  conk i s ;  t h i s  i s  a c o n d i t i o n  t h a t  sometimes 
occurs  i n  heavy shade.  The very low c u t  was f a v o r a b l e  f o r  
such f r u i t i n g  because i t  had been made a lmost  a t  ground 
l e v e l ,  a s  i n d i c a t e d  by t h e  p ine  n e e d l e s  p a r t i a l l y  cover ing  
t h e  stump a s  we l l  a s  t h e  conks.  



FIGURE 6 i l l u s t r a t e s  o the r  aspec ts  of bracket  forms 
o f  Fomes a n n o s u s .  For example, no te  the i r r e g u l a r i t i e s  i n  
t h e  l a r g e  conk c l u s t e r  on the  r i g h t .  I t  is p a r t l y  resupi-  
nate ,  i t s  re f lexed  upper p a r t  forming a bracke t - l ike  exten- 
s ion  of t he  conk c l u s t e r .  Note a l s o  t he  imperfect bracket- 
l i k e  form of t he  smaller  conk on the  l e f t .  This i s  i n t e r -  
mediate t o  and approaches t he  pus tu le - l ike  masses of fungus 
t i s s u e  which commonly form the  abnormal f r u i t i n g  bodies of 
Fomes a n n o s u s .  Both f r u i t i n g  masses were j u s t  about l e v e l  
wi th  the  duff su r f ace ;  i n  f ac t ,  t he  one on the  l e f t  was 
mostly buried i n  t he  duf f .  The duff l i t t e r  has been c leared  
away t o  a f ford  good views of these f r u i t i n g  bodies .  

.t 



t FIGURE 7.  The conks shown i n  t h i s  photograph a r e  

unusual i n  s eve ra l  r e spec t s .  The s e r i e s  of conks on t he  
r i g h t  a r e  unusually symmetrical ( t h e  conks a r e  seldom ar-  
ranged i n  s e r i e s  as  they a r e  here) .  Also, they were borne 
above t h e  l i t t e r  l a y e r .  Being formed above t he  l i t t e r  l ayer ,  
they a r e  more s u i t a b l e  f o r  wind d i s t r i b u t i o n  of spores  than 
most Fomes annosus. conks a r e .  Note t he  i r r e g u l a r  conk on 
t he  lower l e f t .  This,  l i k e  t he  one shown i n  Figure 6, ap- 
proaches t he  pustule-mass form of abnormal conks. 

(The term "abnormal," i n  t he  case  of Fomes annosus, 
i s  a comparative one only;  f o r  such abnormali t ies  a r e  t h e  
normal s t a t e  with f r u i t i n g  s t r u c t u r e s  of t h i s  spec ies  and 
a r e  c h a r a c t e r i s t i c  of the  fungus. The abnormality is  t he  
underlying reason f o r  the  g r e a t  v a r i a b i l i t y  i n  t he  f r u i t i n g  
bodies  of t he  spec i e s . )  

A l l  these  bracke t - l ike  forms of the  fungus f r u i t i n g  bodies  
were f r e s h  and a c t i v e l y  growing. A l l  of them show the  white  
s t e r i l e  margin mentioned e a r l i e r .  This  white s t e r i l e  margin 
is  another c h a r a c t e r i s t i c  of the  bracke t - l ike  conks. 



Conks Hidden by Duff 
Fomes annosus f r u i t i n g  bodies a r e  o f t e n  hidden com- 

p l e t e l y  below the  duff sur face  a t  t h e  base of t he  t r e e  o r  on 
some of the l a r g e r  l a t e r a l  roo ts .  This below-the-duff f r u i t -  
i n g  usua l ly  occurs  as  i r r e g u l a r  and abnormal f r u i t i n g  bodies 
t h a t  vary g r e a t l y  i n  s i z e  and shape. Such f r u i t i n g  appears 
t o  be more common with some spec ies  of con i f e r s  than o thers .  
I t  is  common with white pine, l o b l o l l y  pine, Norway spruce, 
and Douglas-fir, e spec i a l l y  on infec ted  s tanding t rees ,  both 
l i v i n g  and dead. 

BUTTON OR PUSTULE-LIKE CONKS 

Abnormal forms of Fomes annosus f r u i t i n g  a r e  o f t en  
assoc ia ted  with ea r ly  phases i n  t h e  development of t he  fun- 
gus. Environmental condi t ions  a l s o  inf luence  t h e  va r i a t i on  
i n  the  f r u i t i n g  s t r u c t u r e s  of t h i s  fungus. When Fomes 
annosus f i r s t  makes i t s  ex terna l  appearance on infec ted  
wood, t h e  fungus mass is small ,  Often i t  is a small hemi- 
sphe r i ca l  mass. These resemble but tons .  

A s  t he  but tons of fungus grow they may form i r r e g u l a r  
pus tu les .  I f  ample moisture and o the r  favorable environ- 
mental condi t ions  a r e  present ,  the  but tons o r  pus tu les  may 
develop i n t o  t h e  bracket  forms. I f  hot  dry weather of mid- 
summer fol lows good growing condi t ions  of ea r ly  spring, t h e  
fungus is  ap t  t o  grow very slowly by forming i r r e g u l a r  mass- 
e s  of pus tu les .  

F ru i t i ng  bodies formed under t h e  duff ,  i n  s o i l  cavi- 
t i e s ,  on t h e  roots ,  o r  beneath t h e  roo t  p la te ,  seldom pro- 
duce the  bracket  forms. Underground f r u i t i n g  i s  usua l ly  
some v a r i a t i o n  between t h e  but ton o r  pus tu le  forms and the  
Po r i a - l i ke  form. The Poria  form i s  a resupina te  conk i n  
which the  exposed ou te r  s i d e  i s  p r a c t i c a l l y  a l l  pore-bearing 
su r f  ace. 

I t  appears t h a t  t he  con i f e r  hos t  in f luences  t he  ap- 
pearance and kind of f r u i t i n g  s t r u c t u r e  t h a t  develops. For 
instance,  red  pine--a very suscep t ib l e  species-- is  more ap t  
t o  develop bracket - l ike  forms than e i t h e r  Douglas-f i r  o r  
l o b l o l l y  and white pine.  Fomes annosus i n fec t ions  of these  
l a t t e r  spec ies  show a d i s t i n c t  tendency t o  produce t h e  resu- 
pinate ,  P o r i a - l i k e  root  conks and a r e  l e s s  ap t  t o  f r u i t  on 
the  t r e e  base o r  stump. 



FIGURE 8 shows two very small ,  white,  bu t t on - l i ke  
conks of Fomes annosus  on t h e  base  of t h i s  r e c e n t l y  dead 
l o b l o l l y  p ine  s eed l i ng .  They appear a s  two smal l  white do ts .  
Both of  t he se  small  white  conks a i e  t he  very e a r l y  s t a g e s  i n  
t h e  development of f r u i t i n g  bodies .  The bu t t on  conks may 
vary from pinhead s i z e  t o  the  s i z e  of a  h a l f  d o l l a r .  Larger  
ones a r e  u sua l l y  pus tu le - l ike .  They a r e  tough, rubbery, o r  
l e a the ry  i n  cons i s tency  and very d i f f i c u l t  t o  t e a r  a p a r t .  

This  s eed l i ng  was k i l l e d  by fusiform r u s t .  No Fomes annosus  
f r u i t i n g  was found on nearby hea l thy  s eed l i ngs .  I n  t h i s  
l o c a l i t y  i t  appeared t h a t  Fornes annosus  a t tacked  on ly  t h e  
n a t u r a l l y  seeded l o b l o l l y  p ines  t h a t  had been weakened o r  
k i l l e d  by t he  r u s t .  However, r e sup ina t e  conks o f  Fomes 
annosus  were found on l a r g e  windthrown l o b l o l l y  p ines  i n  t h e  
same v i c i n i t y .  
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FIGURE 9.  The p u s t u l e - l i k e  mass of fungus t i s s u e  on 
t h e  r o o t  c o l l a r  of  t h i s  l o b l o l l y  p i n e  s e e d l l n g  i s  an ab- 
normal f r u i t i n g  body of Fomes a n n o s u s .  Many tlmes,  espe- 
c i a l l y  i n  dry weather,  t h e  b u t t o n - l i k e  form ( f i g .  8) devel-  
ops  I n t o  such p u s t u l e - l l k e  masses.  They o f t e n  c o n t a i n  vary- 
i n g  amounts o f  poro id  t i s s u e s ,  whlch occur  a s  twis ted ,  jum- 
bled,  Trametes- l ike  pore  l a y e r s .  

The d l r t  nea r  t h l s  p u s t u l e - l l k e  f r u l t l n g  mass, and below l t  
on t h e  r o o t s ,  i s  sandy s o l 1  fused  w l t h  p i t c h .  The r o o t s  of 
many Fomes a n n o s u s  - i n f e c t e d  conlf  e r s  show s l m l l a r  p i  t c h - s o i l  
f u s i o n s  a t  some p l a c e  on t h e l r  r o o t  system.  They may i n c r u s t  
p o r t i o n s  of c e r t a l n  of t h e  r o o t s ,  o r  appear a s  b a l l s  of 
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d i r t - i n f u s e d  p i t c h .  Such p i t c h  b a l l s ,  o r  i n c r u s t e d  r o o t s ,  
a r e  i n d i c a t i o n s  of F o m e s  annosus i n f e c t i o n .  Sometimes p i t c h  
b a l l s  occur i n  t h e  absence of Fomes annosus f r u i t i n g .  When 
Fomes annosus f r u i t i n g  i s  absent ,  t h e  presence of p i t c h  
b a l l s  should be i n t e r p r e t e d  c a u t i o u s l y ,  because c e r t a i n  in-  
s e c t  i n f e s t a t i o n s  may a l s o  cause them t o  form. I n  such 
cases ,  t h e  suspec ted  r o o t  m a t e r i a l  should be c u l t u r e d  t o  
i s o l a t e  t h e  fungus. 

FIGURE 10 shows t h e  o t h e r  s i d e  of t h e  same l o b l o l l y  
s e e d l i n g .  Th is  emphasizes t h a t  t h e  p u s t u l e - l i k e  f r u i t i n g  i s  
a  s p h e r i c a l  fungus mass. Note again t h e  p i t ch- in fused  s o i l  
around t h e  r o o t s  . 
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FIGURE 11 shows F o m e s  a n n o s u s  f r u i t i n g  on white pine.  
Note t he  two small but tons o r  pus tu les  of fungus t i s s u e .  
There i s  another small pus tu le  on t he  r i g h t  s i d e  of t he  
l a r g e  l a t e r a l  r oo t  a t  t he  lower l e f t  of t he  photograph. 

A l l  these  conks were buried a t  l e a s t  4 inches below the  sur-  
f ace of t he  duff,  which has been removed to  revea l  these  ab- 
normal f r u i t i n g  masses. They were about 3 months o ld .  I f  
these  bu t tons  were t o  remain small and i f  growth were not 
resumed next year ,  they would become dark brown and almost 
impossible t o  f i n d .  



I t  i s  bel ieved t h a t  some t r e e s  i n f ec t ed  t h i s  way may l i v e  
f o r  many years ,  some may even throw of f  t he  e f f e c t s  of t h e  
d i s ea se ;  o the r s  may succumb r ap id ly .  I n  t h i s  case, we can- 
no t  p r e d i c t .  

FIGURE 12 shows seve ra l  small and i r r e g u l a r  Fomes 
a n n o s u s  conks on a  s tanding dead r ed  p ine .  Most of them a re  
pus tu l e - l i ke  s t r u c t u r e s .  A l l  were buried under t he  duff 
l a y e r ,  Many red  p ine  needles  a r e  embedded i n  t he  conk tis- 
sue.  

3. 



CRUSTOSE FORMATIONS 

FIGURE 13. Fomes annos u s  f r u i t i n g  on a dead w h i t e  
p ine  twin t r e e .  The smal l  whi te  conk below t h e  dead b a s a l  
s t u b  i s  s i m i l a r  t o  ones shown p r e v i o u s l y ;  b u t  t h e  c l u s t e r  o f  
f r u i t i n g  s t r u c t u r e s  on t h e  l a r g e  l a t e r a l  r o o t  a t  t h e  l e f t  
have both p u s t u l e - l i k e  conks and a c r u s t o s e  type  o f  f r u i t i n g  
body. 

These c r u s t o s e  format ions  a r e  q u i t e  d i f f e r e n t  from t h e  t y p i -  
c a l  P o r i a - l i k e  r e s u p i n a t e  sporophores,  which w i l l  be shown 
l a t e r .  The whi te  margins of  t h e  c r u s t o s e  conks deno te  t h e  
r e c e n t  growth of  t h e  fungus.  The c e n t e r  of  t h e  c r u s t o s e  
conk i s  brown, r e l a t i v e l y  inconspicuous,  and was formed t h e  
p rev ious  year .  The w h i t i s h  growth shows t h a t  t h e s e  conks - 

remained v i a b l e  and resumed growth t h i s  season.  
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lr FIGURE 14 is  a good i l l u s t r a t i o n  of t he  c ru s to se - l i ke  - 
f r u i t i n g  of Fornes a n n o s u s .  Here i t  occurred on top of a 
l a t e r a l  r oo t  of a l i v i n g  white p ine  t r e e  r a t h e r  than on t he  
t r e e  base. This  c ru s to se  conk had no pore-bearing l aye r .  
However, i t  was of recent  o r i g i n  and its f u r t h e r  development 
might wel l  have produced a pore-bearing l aye r .  

I t  i s  d i f f i c u l t  t o  p r ed i c t  t he  t rend  of such an i n f ec t i on .  
I f  t h i s  t r e e  has unusual v igor  i t  may outgrow the  i n f e c t i o n  
and incur  l i t t l e  damage. I f  t he  i n f e c t i o n  cont inues t o  be 
severe  t he  t r e e  may d i e  within 2 o r  3 years .  



BRACKET-LI KX FORMS 

FIGURE 15. Th i s  l a r g e ,  th ick ,and  i r r e g u l a r  b racke t -  
l i k e  conk f r u i t e d  on a  l i v i n g  whi te  pine .  Note t h e  whi te  
margins and t h e  l i g h t  brown upper  s u r f a c e .  Pores  were we l l  
developed on i t s  lower s u r f a c e .  The s i z e  and t h i c k n e s s  of  
t h e  conk i n d i c a t e s  a  r e l a t i v e l y  s e v e r e  i n f e c t i o n ,  a s  does  
i t s  l o c a t i o n ;  and we s u s p e c t  t h a t  t h i s  t r e e  w i l l  d i e  soon. 



PLATE-LIKE BRACKET FORMS 

FIGURES 16, 17, and 18  show va r i a t i ons  of t h e  p la te -  
l i k e  bracket  forms of Fomes a n n o s u s .  A l l  of them occurred 
on dead standing white pines. I t  appears t h a t  conks formed 
a f t e r  t r e e s  have died, o r  on stumps, a r e  usua l ly  much l a r g e r  
than those t h a t  form on vigorous l i v i n g  t r e e s .  Each of these  
examples possesses some s p e c i a l  f ea tu re s  explained below. 

FIGURE 16. Fomes a n n o s u s  conks a r e  o f t e n  perennial ,  
a f ea tu re  t h a t  p laces  them i n  t he  genus Fornes. Both conks 
shown here  a r e  more than 1 year  o l d .  The darker  por t ions  of 
t he  upper sur face  were formed p r i o r  t o  t h i s  season, t h e  
white margins a r e  renewed growth. The lower sur faces  of 
these  conks were poroid. The l a r g e r  s i z e  of t h e  f r u i t i n g  
bodies, the  completely dead t r ee ,  and the  perennial  conks 
a r e  i nd i ca to r s  t h a t  t h i s  i n f ec t ion  was not recent .  t 
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FIGURE 17 shows an exceptional ly l a r g e  p l a t e - l i k e  
bracket  conk of Fomes a n n o s u s .  In  o the r  respec ts  i t  i s  s i m -  
i l a r  t o  t h a t  shown i n  Figure 16. A white f r i n g e  of fungus 
t i s s u e  extends from both s i d e s  of t he  conk along t h e  base of 
the  t r e e .  This is  new ex te rna l  growth, which cons i s t s  of a 
l i n e  of pus tu le - l ike  formations of t he  fungus. This  white 
p ine  hos t  recent ly  died from the  e f f e c t s  of t he  fungus. 
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FIGURE 18. The l a rge r  p l a t e - l i k e  bracket  conk shown 

here is mostly t h i s  yea r ' s  growth. The upper sur face  i s  
l i g h t  r a t h e r  than dark brown, which ind i ca t e s  more recent  
o r i g i n  than those  shown i n  Figures 16 and 17. Another 
point  of i n t e r e s t  i s  tha t  t h i s  conk formed a t  t he  t r e e  base 
i n  an angle between two l a r g e  l a t e r a l  roo t s .  I n  such a  lo- 
ca t i on  the  overlying duff i s  l e s s  densely packed and fungus 
development occurs i n  a  s o r t  of pocket formed by the  adja- 
cent  roots .  Very o f t en  f r u i t i n g  bodies a r e  found i n  such 
loca t ions  on in fec t ed  t rees .  The l a r g e  fungus pus tu le  on 
the  r i g h t  i s  of very recent  o r i g i n  and is  growing rap id ly .  
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FIGURES 19 and 20. These two photographs of a white 
p ine  t h a t  had been k i l l e d  by Fomes annosus i l l u s t r a t e  dra- 
mat ica l ly  t he  con t r a s t  between the  upper and lower sur f  aces 
of  t he  fungus conks. 

I n  Figure 19 one can s e e  a small whi t i sh  mass on the  
r i g h t ;  it i s  t h i s  y e a r ' s  new growth of fungus. A t  t h e  lower 
l e f t  t he re  is a dark brown lobe of fungus growth. These 
were t h e  only fungus bodies not iceable  a f t e r  t he  duff had 
been removed. There i s  much more fungus growth here  than 
meets t h e  eye;  bu t  t he  dark brown co lo r  of t he  fungus blend- 
ed s o  well with i ts background t h a t  i ts  exten t  was not  sus- 
pected. 

I n  Figure 20 t h e  f r u i t i n g  body has been removed from 
the  t r ee ,  but  reversed t o  show i t s  lower sur face .  The pres- 
ence of t h e  connecting s t r ands  of fungus were unsuspected 
t i l l  the  conk had been removed from t h e  t r e e .  Most of  t h i s  
very i r r e g u l a r  conk i s  o ld  growth. 



Underground c a v i t i e s  apparen t ly  c r e a t e  a  microcl imate  
t h a t  f a v o r s  t h e  development of Fornes a n n o s u s .  There is good 
reason  t o  b e l i e v e  t h a t  roden ts  may p lay  a  p a r t  i n  t h e  d i s -  
t r i b u t i o n  o f  t h e  fungus. S o i l  c a v i t i e s  should be examined, 
f o r  t h e  fungus may be f r u i t i n g  i n  them. 

I N  RODENT HOLES 

FIGURE 21  shows i n d i c a t i o n s  o f  a  rodent  h o l e  i n  t h e  
duff  a t  t h e  base  of a l i v i n g  whi te  p i n e  t r e e .  



FIGURE 22. A few loose  p ine  needles have been re-  
moved t o  r evea l  t h e  rodent  hole.  J 

here ,  
FIGURE 23. Suspecting the  presence of  i n f e c t i o n  
we c leared  away the  duff and some soil--and found t h e  

p la tk- l ike  bracket  conk f r u i t i n g  on the base of t h e  t r e e .  

The number of windfa l l s  is r e l a t e d  t o  t he  ex ten t  t o  
which t r e e  r o o t  systems have been weakened by roo t  r o t s .  
P a r t i a l l y  o r  completely windthrown t r e e s  o f t e n  c r e a t e  s o i l  
c a v i t i e s  t h a t  a r e  conducive t o  Fornes annosus f r u i t i n g ,  i f  
t he  d i s ease  is present .  Such t r e e s  and s o i l  c a v i t i e s  a r e  
good ind i ca to r s  t h a t  roo t - ro t t i ng  pathogens may be present .  



ON ROOTS OF WINDTHROWN TREES 

FIGURE 24 shows a  p a r t i a l l y  t ipped over  dead white 
pine t r e e  i n  a  Fomes annosus  i n f ec t ion  center .  The cu r t a in  
of weeds, weed roots ,  and adhering s o i l  obscuring the s o i l  
c av i ty  behind i t  has been p a r t i a l l y  removed t o  show the  cav- 
i t y .  A white resupina te  conk of  Fomes a n n c s u s  can be seen 
on t h e  under s i d e  of t he  root  system. I t  i s  su rp r i s ing  how 
o f t en  t h e  fungus can be found i n  con i f e r  p l an t a t i ons  by 
inves t iga t ing  windfa l l s .  

FIGURE 25. This i s  the  same t r ee ,  t ipped over s t i l l  
f a r t h e r .  Additional d i r t  and weed growth were removed t o  
a f ford  a  b e t t e r  view of t h e  very l a r g e  resupina te  fungus 
conk. 



FIGURE 26 shows a c lo se r  view of t he  stump roo t s  and 
t h e  Fomes annosus f r u i t i n g .  The very white, fresh-looking 
sporophore a t t e s t s  t o  i t s  recent  formation. 
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Resupinate f r u i t i n g  forms of Fomes annosus, as  shown here, 
cons i s t  o f  an ou te r  sur face  which i s  a pore-bearing layer  
t h a t  i s  c h a r a c t e r i s t i c  of t h e  genus Por ia .  When Fomes 
annosus f r u i t s  on roots ,  o r  on wood ly ing  on the  ground, t he  
f r u i t i n g  bodies a r e  most commonly resupinate.  There i s  a l so  
a  very small, white, round, resupina te  conk j u s t  t o  t he  l e f t  
of the  l a r g e  one. The frayed ends of t h e  r o t t e n  roo t s  may 
a l so  be seen. 



Resupinate Forms 

I n  some s i tua t ions- - for  example, on down wood i n  con- 
t a c t  with t he  ground, and on roo t s  of in fec ted  conifers--  
Fomes a n n o s u s  develops resupina te  conks. I n  con t r a s t  t o  t he  
bracket- type conks, i n  which t h e  pore-bearing sur face  i s  on 
the  underside, t he  resupina te  form is at tached t o  t h e  wood 
su r f ace  on one s i d e  and i t s  pore-bearing sur face  is  on the  
exposed ou te r  s i d e  of the  fungus. 

ON ROOTS 

FIGURE 27 shows four  resupina te  Fomes annosus  spo- 
rophores on t h i s  Douglas-fir stump. When t h i s  dead Douglas- 
f i r  was blown over, t he  r o t t e d  stump s p l i t ,  leaving a 2- o r  
3-inch crack separa t ing  i t  from the  remaining por t ion  of t he  
stump. A cav i ty  i n  t he  s o i l  was produced when the  t r e e  be- 
came windthrown. Note t he  white-speckled, mottled wood of 
t he  stump and how thoroughly r o t t e d  the  roo t s  and stump of 
t h i s  t r e e  i s .  A l l  Fomes annosus  f r u i t i n g  on t h i s  in fec ted  
t r e e  occurred on roo t s  o r  on the  basa l  pa r t  of the  Stump. 
None occurred a t  o r  near the  duff surface,  as  it o f t e n  does 
on t r e e s  i n  infec ted  red pine p lan ta t ions .  4 



ON DOWN WOOD 

FIGURE 28 shows some typ i ca l  examples of resupina te  
Fomes annosus f r u i t i n g  bodies found on down wood. They were 
on red p ine  b o l t s  p i l e d  on an in fec t ed  area.  Bolts  i n  con- 
t a c t  with t he  ground, o r  c lo se  t o  t he  ground near t he  bottom 
of t he  p i l e ,  had a  number of Fomes annosus resupina te  conks 
on them. 

Other p i l e s  of wood on t h e  same heavily i n f ec t ed  a rea  were 
dismantled, and a t  l e a s t  a  few b o l t s  had s imi l a r  resupina te  
conks on them. A t  t h i s  l o c a l i t y  the  wood had been p i l e d  on 
the  infec ted  area f o r  a t  l e a s t  one f u l l  growing season. 
Some s imi l a r  p i l e s  of wood within 200 f e e t  of the  i n f ec t ion  
spot,  and o the r s  ye t  more ,d i s t an t  from it, were dismantled 
and ca re fu l ly  examined, but  not  a  s i n g l e  conk was found. 
Most conks of t h i s  type a r e  c i r c u l a r  i n  shape, bu t  some a re  
elongated, and o t h e r s  q u i t e  i r r e g u l a r .  A l l  a r e  Por ia - l ike .  



.f FIGURE 29. This enlarged view of one of t he  resu- 
p i n a t e  sporophores shown i n  the  previous photograph shows 
seve ra l  c h a r a c t e r i s t i c s  f o r  t h i s  type of Fomes annosus 
f r u i t i n g  body. The Po r i a - l i ke  cha rac t e r s  of t h i s  form a r e  
ev ident .  I n  addi t ion,  no te  t he  white, smooth, nonporoid 
na tu re  of t h e  margin of t he  f r u i t i n g  body. The pores of t he  
pore-bearing su r f  ace of t h i s  conk a r e  comparatively l a r g e  
and a r e  v i s i b l e  t o  the  unaided eye. 

Loose pine needles  have become embedded i n  t he  f r u i t i n g  
s t r u c t u r e  by t he  developing conk, which has grown around and 
enveloped them. I n  t h i s  way pine needles  and o the r  deb r i s  
o f t e n  become embedded i n  t he  conk t i s s u e .  

This conk was on a red p ine  b o l t  near  t he  bottom of a p i l e  
of wood on an i n f e c t i o n  cen t e r .  By avoiding p i l i n g  wood on 
an i n f e c t i o n  spot  f o r  any length  of time, t he  formation of 
many Fomes annosus f r u i t i n g  bodies w i l l  be  prevented. 



Renewed Conk Growth 
The pe r enn i a l  na tu r e  of Fomes annosus  conks is o f t e n  

apparent  i n  t he  renewal of growth from conks t h a t  had formed 
t h e  previous yea r .  Some o f  t he se  new growth forms seem t o  
be  a  t r a n s i t i o n  from the  resupina te  form of conk t o  t h e  
b r acke t  type.  

FIGURE 30 shows some r e sup ina t e  Fomes annosus  conks 
on t h e  r o o t s  of  Douglas-fir  k i l l e d  by t h e  d i s ea se .  



FIGURE 31. The l a r g e s t  of the  conks shown i n  Figure 
30 is presented close-up here  s o  it may be examined i n  
g r e a t e r  d e t a i l .  I t  can be seen t h a t  the  conk edge has be- 
come mostly ref lexed,  tending toward the bracket-type form 
of Fomes a n n o s u s .  I n  t h i s  respec t  t h e  conk bridges t h e  gap 
between the  s t r i c t l y  resupina te  and bracket  types of f r u i t -  
ing  bodies. 

Observe the  small separa te  conks on the  upper r i g h t .  A t  t he  
. r i g h t  is  a small, hemispherical,  white  mass of t i s s u e  i n  an 
e a r l y  s t a g e  of development. I t  exemplifies the pus tu le  type 
of f r u i t i n g .  One can see  t h a t  i t  or ig ina ted  from the  brown- 
i sh ,  darker  d i s c  which, during the  previous season, was a 
small, round, resupina te  conk. This whit ish p a r t  is renewed 
growth from l a s t  y e a r ' s  conk. Jus t  below i t  i s  a brown, 
small, c i r c u l a r  conk formed the  previous year, from which 
growth has not  been resumed. The root  i t s e l f  has a sandy 
covering, t h i s  is s o i l  s t i c k i n g  t o  t he  r e s i n  t h a t  oozed from 
the  i n fec t ed  root .  



A Few Last Words 
I t  would be premature a t  t h i s  time t o  make general 

recommendations fo r  control of the disease caused by Fomes 
a n n o s u s .  I t  is one thing t o  know how t o  f ind and recognize 
the fungus. I t  is qu i t e  another thing t o  recognize the prob- 
lems tha t  remain, and to  devise colitrol measures applicable 
f o r  the whole Northeastern Region and fo r  the d i f ferent  t r e e  
species attacked by the disease. Lines of at tack on some of 
the problems presented by the disease apparently depend on 
disease conditions i n  individual stands. 

Much a t tent ion is being paid to  Fones annosus  i n  
present research programs. Through t h i s  research we hope to  
acquire knowledge about the various hosts of the fungus i n  
the Northeast ; about the r e l a t i v e  s u s c e p t i b i l i t i e s  of d i f -  
ferent  hosts; about fac tors  tha t  influence the sever i ty  of 
disease attack, including species mixtures, s i t e ,  and s o i l  
fac tors .  We hope tha t  through research i t  w i l l  be possible 
to  devise control  methods that  can be used to  reduce or  pre- 
vent damage from the disease. As new knowledge i s  acquired, 
i t  w i l l  be published. 
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