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Abstract.--Beech bark  d i e e a s e  f i r s t  reached North 
America about a 100 y e a r s  ago and w i t h i n  a few decades ren- 
dered beech an almost u s e l e s s  weed s p e c i e s  i n  the  Maritimes. 
A survey i n  1980 t o  determine t h e  c u r r e n t  s t a t u s  of the  
d i s e a s e  found the  s c a l e  i n s e c t  a c t i v e ,  though i n f e s t a t i o n s  
g e n e r a l l y  l i g h t ,  on over 90% of t r e e s  i n  Nova S c o t i a  and 
P r i n c e  Edward I s l a n d  but on on ly  about 50% i n  New Brunswick; 
Nectria coccinea v a r .  faginata d i s t r i b u t e d  throughout; some 
degree of stem cankering on t r e e s ;  m o r t a l i t y  i n  New 
Brunswick (3.7%) l e s s  than h a l f  of t h a t  found i n  Nova S c o t i a  
(9.1%) or Pr ince  Edward I s l a n d  (9.8%). The f u t u r e  of beech 
a s  an  economical f o r e s t  s p e c i e s  is b leak .  

INTRODUCTION 

The Mari t ime Provinces of Canada have 
been i n  a v u l n e r a b l e  p o s i t i o n  with regard to  
i n t r o d u c t i o n  of f o r e i g n  p e s t s ,  e s p e c i a l l y  
those  from Europe. Being the  f i r s t  land upon 
which mast goods were unloaded, p a r t i c u l a r l y  
i n  t h e  y e a r s  when the  wounds of s e p a r a t i o n  
were s t i l l  f r e s h  i n  the  memories of both the  
B r i t i s h  Empire and the  United S t a t e s  of 
America, a r e a s  around p o r t s  of e n t r y  such a s  
H a l i f a x ,  Nova S c o t i a ,  were prime t a r g e t s  f o r  
escape and es tab l i shment  of in t roduced  
organisms. 

One s u c h  organism was the  beech s c a l e ,  
Cqp tococcus  fagi  (Baer . ) ,  an i n s e c t  in t roduc-  
ed on imported n u r s e r y  s t o c k  of European 
beech,  Fagus syZvat ica  L., some time p r i o r  t o  
1890 and f i r s t  found i n  North America near  
H a l i f a x ,  Nova S c o t i a  ( E h r l i c h  1934. Hawboldt 
1944). The s c a l e  and the  d i s e a s e  were presen t  
th roughout  mainland Nova S c o t i a  by 1925, the  
same year  i t  was f i r s t  found e s t a b l i s h e d  i n  
P r i n c e  Edward I s l a n d .  The f i r s t  i n f e s t a t i o n  on 
Cape Bre ton  I s l a n d  was found i n  1926 and i n  

'paper p resen ted  a t  t h e  IUFRO Beech Bark 
D i s e a s e  Working P a r t y  Conference, Hamden, CT. 
USA, 27 September t o  7 October 1982. 

' ~ e a d  and Damage Appra i sa l  Technic ian ,  
r e s p e c t i v e l y .  F o r e s t  I n s e c t  and Disease 
Survey,  Maritimes F o r e s t  Research Cent re ,  
Canadian F o r e s t r y  S e r v i c e ,  P.D. Box 4000, 
F r e d e r i c t o n ,  New Brunswick, Canada E3B 5P7. 

1927 t h e  f i r s t  we l l -es tab l i shed  i n f e s t a t i o n  
was l o c a t e d  i n  s o u t h e a s t e r n  New Brunswick 
(Hawboldt 1944). The g r a d u a l  northwestward 
spread of beech bark d i s e a s e  i n  New Brunswick 
i s  i l l u s t r a t e d  i n  Figure 1. By 1980, beech ws 
a f f e c t e d  throughout the  Maritime Provinces ,  
but no t  t o  the  same e x t e n t  i n  a l l  a r e a s .  

American beech, Fagus grandi foz ia  Ehrh., 
a l though  used mainly f o r  firewood has been 
a l s o  u t i l i z e d  i n  m a l l  m o u n t s  i n  f l o o r i n g ,  
f u r n i t u r e ,  veneer ,  f l akeboard ,  and a s  corruga- 
ted f i l l e r  i n  cardboard.  The t r e e  was r e a d i l y  
a t t a c k e d  by both t h e  beech s c a l e  and the  fun- 
gus  Nectr ia  coccinea var  . faginata Lohm. Wats . 
& Ayers,  and by the  e a r l y  1930's about h a l f  of 
the  beech was dead i n  the  o l d e r  outbreak a r e a s  
( E h r l i c h  1934). I n  t h e  F r e d e r i c t o n ,  New 
Brunswick a r e a  h e r e  the s c a l e  was f i r s t  found 
i n  1937, 11X of the  beech t r e e s  died by 1946 
( B a r t e r  1947) and by 1952 about  20% of the  
t r e e s ,  r e p r e s e n t i n g  about 40% of beech volume, 
were dead (Bar te r  1953). 

For a t r e e  s p e c i e s  of diminished economic 
imoortance. beech bark  d i s e a s e  r e c e i v e d  more 
than r o u t i n e  a t t e n t i o n  during assessments  by 
t h e  F o r e s t  I n s e c t  and Disease Survey. In 1969, 
a survey  was conducted t o  determine the  chang- 
e s  i n  t h e  s t a t u s  of t h e  d i s e a s e  s i n c e  the  
i n i t i a l  m v e  of t r e e  m o r t a l i t y  (Forbes e t  aZ. 
1970). In 1980, p a r t l y  i n  p repara t ion  f o r  t h i s  
IUPRO conference ,  50 o f  the o r i g i n a l  103 a r e a s  
from t h e  1969 survey  w r e  re-evaluated t o  
o b t a i n  in format ion  on the  c u r r e n t  s t a t u s  of 
beech bark d i s e a s e  i n  the  Maritime Provinces 
and t o  determine changes during t h e  p a s t  
decade (Magasi 1981). 



Figure 1.-The spread of beech bark disease i n  
New Brunswick (Based on information from 
Hawboldt 1944, Forbes e t  aZ. 1970, and 
Canadian Forestry Service data) .  

THE STATUS I N  1980 

The host  

Beech, once a considerable element i n  the 
species  composition of hardwoods i n  the Re- 
gion, has been decimated by beech bark dis- 
e a s e  By 1969 i t  comprised only 3.5% of the 
t a t e l  g r a s s  merchantable timber (Forbes e t  aZ. 
1970). Beech now contributes only 1.8%, and 
1.7% t o  t h e  t o t a l  merchantable inventory of 
New Brunswick (Anon. 1981) and Nova Scotia 
(Anon. 1979). representing 1.57 mi l l ion  m3 
and 4.7 mi l l ion  m3 of mod,  r e s p e c t i v e l ~ . ~  

The s i r e  d i s t r ibu t ion  of t r e e s  i n  the 
1980 survev was a s  follows (based on 2505 
t r ees )  : 

diameter 3 - 8 cm 27.5% 
9 - 1 6 c m  21.1% 

The sca le  i n s e c t  

Cryptococcus fag i  was present a t  a l l  21 
locat ions  i n  Nova Scotia and 3 i n  Prince 
Edward I s l and  and a t  21 of 26 locat ions  i n  New 
Brunswick. All  f ive  scale-free p lo ts  were i n  
the  northwestern par t  of the Province where 
cankering was a l so  the lowest (Fig. 2). From 2 
t o  100% of the t r ees  were infes ted  on plots .  

3 ~ h e  Prince Edward Island fo res t  inven- 
to ry  is  i n  preparation and f igu res  are  not yet 
ava i l ab le .  

The. amount of wool produced by the i n s e c t ,  
expressed a s  a percentage of surface a rea  
covering the lower trunk, varied from low 
( 1 4 % )  to medium (6-354) on individual t r ees .  
The in fes t a t ion  was generally l i g h t  and was 
found moderate only a t  three locations i n  New 
Brunswick and a t  one location i n  Nova Seat ia .  
Elsewhere, only occasional t r ees  were moder- 
a t e l y  infes ted .  

Most t r ees  were infested to some degree 
i n  Nova Scotia and Prince Edward Island but 
only about one-half of the t rees  i n  New Bruns- 
wick harbored the sca le .  Trees of a l l  s i z e s  
were attacked by the scale i n  about equal 
proportions i n  any given Province (Table 1 ) .  

Table 1.--Percentage of scale infes ted  t r e e s  
by diameter classes i n  the Maritimes 
i n  1980a 

Province Diameter c l a s s  (cm) Average 
3-8 9-16 17-24 25t i n f e s t a t i o n  

- - - - -  -percent- - - - - - - 
New Brunswick 44 52 57 47 51 
Nova Scoria 96 99 97 96 97 
Prince Edward 80 97 96 96 90 
Is land 

aBased on 963 t r e e s  i n  New Brunswick, 
866 i n  Nova Scotia,  and 138 i n  Prince Edward 
Is land.  

The fungus 

Nectria coccinea var.  faginata is  the 
species associated with beech bark disease i n  
the overwhelming majority of mycological col- 
l e c t i o n s  Its d i s t r ibu t ion  c lose ly  matches 
t h a t  of the disease.  Nectria gaZZigena Bres. 
has been collected occasionally from cankered 
beech. 

The canker 

Cankering was assessed on the lower 3 m 
of the trunk of 50 t r e e s  a t  each locat ion and 
expressed as  the percentage of the trunk sur- 
face  cankered. A seve r i ty  index was calculated 
fo r  each plot by multiplying the number of 
t r ees  i n  each canker c l a s s  a s  fo l lovs  (Forbes 
e t  aZ. 1970): 

0 f o r  healthy t r ees ,  
1 with 1-20% of lower trunk cankered, 
2 with 21-50% of lower trunk cankered, 
3 with 51% of lower trunk cankered, 
4 dead with cankers. 

Beech bark disease was present a t  a l l  
locat ions  i n  the Maritimes but the incidence 



Figure  2.--The degree of stem cankering on beech i n  t h e  Maritime Provinces of Canada i n  1980 
(from Magasi 1981). 

of  s e v e r e  cankering was lowest i n  north-  
wes te rn  New Brunswick which has the  s h o r t e s t  
h i s t o r y  of  beech bark d i s e a s e  (F ig .  2).  

h e  s e v e r i t y  of cankering g e n e r a l l y  increased  
w i t h  i n c r e a s i n g  t r e e  s i z e .  However, t h e  f a c t  
t h a t  t h e  percentage of canker-free t r e e s  i n  
t h e  s m a l l e s t  s i z e  diameter  c l a s s  was not s ig -  
n i f i c a n t l y  h igher  than t h a t  of l a r g e r  t r e e s  
s u g g e s t s  t h a t  t h e  prospect  of us ing  t h e s e  
trees i n  t h e  f u t u r e  f o r  anything but firewood 
i s  bleak,  (Table 2). A l l  but s i x  of the 262 
canker - f ree  t r e e s ,  comprising 10.5% of t h e  
sample, were found i n  New Brunswick, 160 of 
t h e s e  (61.0%) on the  f i v e  northwestern p l o t s  
(F ig .  2).  

The d i e b a c k  

Table 2.--Cankering of lower t runk  of beech i n  
t h e  Maritimes i n  1980a 

Liv ing  t r e e s  

Percent  of l o v e r  3 m 
Diam. of t r u n k  cankered 
c l a s s  
(an) N i l  1-20 21-50 51+ 

- - - - - - - -percent- 
3-8 12.3 35.2 29.9 14.8 
9-16 10.2 23.7 28.4 30.5 

17-24 9.9 20.9 18.4 44.5 
2 5 t  8.2 25.5 19.1 43.0 
A l l  10.5 27.0 24.9 30.9 

Dead t r e e s  

with without  

cankers  

- - - - - - - 
7.2 0.6 
7.2 -- 
6.2 0.1 
2.8 1.4 
6.3 0.4 

Crown d ieback  was assessed  i n  r e l a t i o n  t o  aBased on assessment  of 1325 t r e e s  
t h e  degree  of t r u n k  cankering (Table 3 )  and t o  
d iameter  c l a s s e s  (Table 4).  Ihe  amount of 
d ieback  a p p e a r s  t o  be more dependent on t h e  
degree  of  canker ing  than on t r e e  s i z e .  

15 



Table 3.--Crown dieback of beech in relation 
to severity of lover trunk cankering 
in the Maritimes in 1980 

Severitv Percentage of crown dieback - 
of tr--'- 
canke 

(%) 

U K  

ring 
Nil 1-20 21-50 51-75 76-99 

CONCLUSION 

Beech bark dieeaae has rendered beech an 
unimportant hardwood species in the forests of 
the Karitimes. The disease is present through- 
out the Region and has transformed a tree with 
a clear, straight trunk of high-quality m o d  
into a poorly-formed, low-grade reed species. 
The exception, to date, is in a mall corner 
of northwestern New Brunswick. Until a *ay is 
found to produce disease-free beech, its sig- 
nificance to the forest economy in the Region 
is a liability by occupying valuable space 
needed to grow some 6.3 million m3 of a 
better-quality hardwod species. 

- - - ~  - - - - -  - -percent- - - - - - 
Nil 8.5 4.5 0.2 0.1 0 
1-20 7.5 12.7 1.7 0.4 0.1 

21-50 2.8 12.4 6.2 2.1 0.5 
51+ 0.1 11.0 16.7 8.9 3.6 
All trees 18.9 40.6 24.8 11.5 4.2 

Table 4.--Crown dieback of beech in relation 
to diameter classes in the Maritimes 
in 1980 

Percentage of crown diehack 
Diam. 
class 
(an) Nil 1-20 21-50 51-75 76-99 

25t 12.4 41.2 30.5 12.9 3.0 
All trees 18.9 40.6 24.8 11.5 4.2 

Some degree of dieback was present on 
81.1% of the trees and 15.7% of the trees had 
more than half of their crown dead. The 
increase of dieback during the past decade was 
the most significant change in the condition 
of beech. In 1969 only about 20% of the trees 
had dieback (Forbes et aZ. 1970). 

The mortality 

Tree mortality (Table 2) was not exces- 
sive and certainly not of the same magnitude 
reported by Barter (1947. 1953) during the 
initial wave in the spread of the disease. 
There was less mortality in New Brunswick, 
3.7%, than in Nova Scotia and Prince Edward 
Island, 9.1% and 9.82, respectively. 

Mortality rate decreased with increasing 
tree size and was considerably lover in the 
over 25-an diameter class, regardless of the 
location of trees in the Region. The reason 
for this is unknown but it is plausible that 
only trees with some degree of resistance to 
the disease are able to survive long enough to 
attain that size. 

La maladie de l'icorce du hatre fit son 
aooarition en Am6rique du Nord il y a une 
cektaine d'annges, &is il ne lui fallut que 
quelqnes dbcennies pour r6duire le h"ere au 
niveau d'une essence sans valeur dans les 
Maritimes. En 1980, un relev6 effectfie pour 
mettre a jour la situation de cette maladie, 
r6v6la la prdsence active de la cochenille, 
bien qu'en infestations ggn6ralement l6gZres 
sur plus de 90% des arhres en Nouvelle-Ecosse 
et 3 1'Ile-du-Prince-Edouard, mais sur seule- 
ment 50% au Noweau-Brunswick: le Nectria 
coccinea var. faginata Btait present partout; 
on notait une certaine quatit6 de chancres 
a m  arhres; au Nouveau-Brunswick, le t a m  de 
mortalit6 (3.7%) 6tait moins de la moiti6 de 
celui observg en Nouvelle-Ecosse (9.1%) ou a 
1' Ile-du-Prince-Edouard (9.8%). L'avenir du 
h$tre come essence forestizre comerciale 
n'est pas prometteur. 

Die Buchen-Eindennekrose trat in Nordamerika 
vor rund 100 Jahren erstmals auf. Innerhalb 
weniger Jahrzehnte lie0 sie die Buche in den 
Provinzen an der Ostkiiste zu einer fast wert- 
losen Baumart werden. Eine Bestandsaufnahme 
der Krankheit im Jahre 1980 ergah, da8 -- 
coccus fa~isuga vorhanden, der Befallsgrad 
der EXume in der Regel aber gering ist. In 
Neuschottland und auf der Prinz-Edward-Insel 
sind mebr als 90% der Buchen befallen, in Neu- 
braunschweig nur rund 504. Neccria coccinea 
var. faginata war im ganzen untersuchten Be- 
reich anzutreffen, ebenso ein gewisses Ma0 an 
Stanunkrebsen. Die Sterberate der Buche lag in 
Neubraunschweig mit 3.7% deutlich unter der 
in Neuschottland (9,1%) und der Prinz-Edward- 
Insel (9.8%). Die Zukunft der Buche als einer 
forstlich und wirtschaftlich bedeutenden Baum- 
art mu8 als diister angesehen werden. 
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