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TIMELY SALVAGE CAN REDUCE LOSSES 

FROM BEECH SCALE-NECTRIA ATTACK 

Beech is one of our  more common hardwoods. I t  is an  
important  component of t h e  no r the rn  hardwood f o r e s t  t y p e ,  
which occupies  a b o u t 2 9 p e r c e n t  of t h e  commercial f o r e s t  l and  
i n  t h e  New England and Middle A t l a n t i c  S t a t e s ,  I n  terms of 
t o t a l  sawtimber volume, beech fo l l ows  c l o s e  on suga r  maple, 
r e d  oak,  and yel low b i r ch .  I t  is used f o r  a v a r i e t y  of prod- 
u c t s  such as f u r n i t u r e , h a n d l e s ,  f l o o r i n g ,  c o n t a i n e r s ,  dowels,  
s h u t t l e s ,  and spoo l s .  I n  r ecen t  y e a r s ,  more beech h a s  been 
used i n  woodpulp p roduc t ion ;  and wi th  new p roces s ing  t echn i -  
ques ,  it may become even more va luab l e  f o r  pulp.  Fo r  t h e s e  
r ea sons ,  p l u s  t h e  growing emphasis on q u a l i t y  t imber ,  f o r e s t  
managers should look c a r e f u l l y  a t  t h e i r  beech s t a n d s  and 
t h i s  t r e e ' s  most s e r i o u s  enemy: t h e  beech s ca l e -Nec t r i a  com- 
p lex .  

Beech Sca le -Nec t r ia  Complex 

The beech s c a l e  is a  t i n y ,  yel low i n s e c t ,  covered by 
a  whi te  woolly wax t h a t  i t  s e c r e t e s .  L igh t  a t t a c k s  of s c a l e  
appear  a s  i s o l a t e d ,  whi te  woolly d o t s  on t h e  bark of t h e  
t r e e ,  u s u a l l y  nea r  t h e  base.  A s  i n f e s t a t i o n  i n c r e a s e s ,  t h e  
d o t s  form t h i n  v e r t i c a l  l i n e s  and t hen  s o l i d  pa tches .  Heavy 
i n f e s t a t i o n s  may completely  cover  t h e  t r unk  and lower s i d e s  
of branches wi th  a  w h i t i s h  woolly mass. 

The Nec t r i a  is a  fungus.  It appears  on t h e  bark  as 
c l u s t e r s  of t i n y ,  r e d ,  lemon-shaped f r u i t i n g  bodies  about t h e  
s i z e  of a  p i n  head. These bodies  f i r s t  occur  a s  s i n g l e  
c l u s t e r s ,  l a t e r  i n  pa tches .  When p re sen t  i n  l a r g e  numbers, 
they  g ive  a  r edd i sh  t i n g e  t o  t h e  t r e e  t r unk .  



Nature of Damaee 

A s  f a r  a s  is known, n e i t h e r  organism a lone  w l l l  k i l l  
t r e e s .  The i n s e c t  damages t h e  bark c e l l s  by feed ing .  Th i s  
causes  t h e  c e l l s  t o  dry o u t ;  and c r acks  appear  i n  t h e  ba rk ,  
through which t h e  Nec t r i a  ga in s  en t r ance ,  The Nec t r i a  pen- 
e t r a t e s  t h e  cambium and sapwood, f i n a l l y  k i l l i n g  t h e  t r e e  by 
g i r d l i n g .  Thus both t h e  s c a l e  and t h e  fungus o p e r a t i n g  t o -  
g e t h e r  a r e  necessary t o  k i l l  t r e e s .  

D i s t r i b u t i o n  of Beech Sca le -Nec t r ia  

Both t h e  beech s c a l e  ( i n s e c t )  and t h e  N e c t r i a  ( fungus)  
a r e  of European o r i g i n  and were in t roduced  i n t o  North Amer- 
i c a  nea r ly  70 y e a r s  ago. Sca l e  was f i r s t  found nea r  H a l i f a x ,  
Nova S c o t i a ,  about 1890; and,  a l though  t h e  Nec t r i a  w a s  no t  
d i scovered  u n t i l  1929, it is suspec ted  t h a t  both organisms 
a r r i v e d  he re  t oge the r .  During t h e  p a s t  ha l f - cen tu ry ,  they  
have spread  sou th  and west throughout  t h e  Maritime Provinces  
of Canada, a c r o s s  Maine, i n t o  t h e  White and Green Mountains 
of New Hampshire and Vermont, and down i n t o  t h e  C a t s k i l l s  of 
New York. 

The s c a l e  ha s  been found i n  s e v e r a l  l o c a l i t i e s  i n  
Massachuset ts  and Connect icut .  I n  1955 t h e  Nec t r i a  was even 
noted on a t r e e  i n  West V i rg in i a .  Thus f a r ,  n e i t h e r  s c a l e  
nor  Nec t i r a  h a s  been found i n  Pennsylvania ,  a l though  bo th  
occur  i n  border ing  S u l l i v a n  County, N.Y. 

Extreme co ld  ha s  appa ren t l y  prevented sp read ing  of 
t h e  s c a l e  t o  t h e  North. It has  no t  been found i n  n o r t h e r n  
Maine o r  t h e  Adirondacks. 

Exten t  of Damane 

Extens ive  m o r t a l i t y  of beech has  a l r eady  occur red  i n  
Maine as a  r e s u l t  of beech s ca l e -Nec t r i a  a t t a c k .  It h a s  been 
e s t ima ted  t h a t  about 24 pe rcen t  of t h e  beech i n  t h a t  s t a t e  
h a s  been k i l l e d  and ano the r  16  percen t  is dying. I n  some 
smal l  a r e a s ,  97 percen t  t r e e  m o r t a l i t y  h a s  occur red ,  Heavi ly  
a t t a c k e d  beech i n  t h e  White Mountains and t h e  C a t s k i l l s  a r e  
a l r eady  dying and ex t ens ive  k i l l i n g  may be expected t h e r e  i n  
t h e  n e a r  f u t u r e .  Tree k i l l i n g  seems imminent i n  c e r t a i n  
s e c t i o n s  of t h e  Green Mountains. 

Natural  Cont ro l  

Severe w in t e r  t empera tures  of - 3 5 " ~  and lower a r e  
l e t h a l  t o  beech s c a l e .  When such temperature  extremes occur ,  
p r a c t i c a l l y  a l l  s c a l e s  above t h e  snow l i n e  a r e  k i l l e d .  No 
p a r a s i t e s  of t h e  s c a l e  a r e  known, but a predaceous l adyb i rd  
b e e t l e  is p reva l en t  throughout t h e  range of t h e  i n s e c t .  



Where s c a l e  i n f e s t a t i o n  is l i g h t ,  t h i s  b e e t l e  appears  capable 
of de lay ing  bui ldup of t he  s c a l e .  But i n  heavy i n f e s t a t i o n s ,  
t h e  b e e t l e  has  l i t t l e  value a s  a  c o n t r o l l i n g  agent .  Sca le  
popula t ions  a r e  u sua l ly  heav ie r  i n  dense f o r e s t  s t a n d s  than  
i n  open, park- l ike  a r eas .  

Chemical Control 

Any at tempt  a t  chemical con t ro l  of t h e  s c a l e  would 
involve spraying  t h e  bark of i nd iv idua l  i n f e s t e d  beeches. 
Obviously, spraying  commercial f o r e s t  s t a n d s  would be i m -  
p r a c t i c a l  because of t h e  d i f f i c u l t y  and expense of t h e  oper- 
a t i o n .  T e s t s  have shown t h a t  t h e  s c a l e  may be c o n t r o l l e d  
with a  number of chemicals--DDT, l ime-sulphur ,  etc.--and 
under c e r t a i n  circumstances,  such a s  i n  parks  o r  a r e a s  of 
high r e c r e a t i o n a l  va lue ,  i t  is poss ib l e  t o  p r o t e c t  t r e e s  by 
spraying.  

S i l v i c u l t u r a l  Control  

A s tudy was undertaken i n  1952 on t h e  B a r t l e t t  Exper- 
imental Fo res t  t o  determine i f  t h e  s c a l e  popula t ion  could be 
c o n t r o l l e d  by r e g u l a t i n g  t h e  d e n s i t y  of t h e  s tand .  Within 
t h e  experimental s t a n d ,  s e v e r a l  a r e a s  were opened up i n  
varying degrees by removing from o n e - f i f t h  t o  one-half of 
t h e  basa l  a rea .  I n  one s e c t i o n  where one-half of t h e  basa l  
a r e a  was removed, t h e  undergrowth was mowed. I n  a l l  a r e a s ,  
l i t t l e  o r  no beech was cu t .  

A t  t h e  time t h e  s tudy  was s t a r t e d ,  heavy s c a l e  a t t a c k  
occurred on about one- th i rd  of t h e  t r e e s  and l i g h t  s c a l e  on 
t h e  r e s t .  No Nect r ia  was found. Observat ions on s c a l e  and 
Nect r ia  abundance have been made each f a l l  s i n c e  1952. 

I n  1956, a f t e r  4 y e a r s ,  t h e r e  was no i n d i c a t i o n  t h a t  
r e g u l a t i o n  of s t and  dens i ty  (opening up t h e  s t a n d )  had had 
any e f f e c t  on s c a l e  abundance on t r e e s  heavi ly  i n f e s t e d  i n  
1952. On l i g h t l y  i n f e s t e d  t r e e s ,  t h e r e  was a  s l i g h t  reduc- 
t i o n  i n  s c a l e  popula t ion  i n  heavi ly  cu t  a r e a s ,  p a r t i c u l a r l y  
on sma l l e r  t r e e s .  I n  t h e  medium and l i g h t l y  c u t  a r e a s ,  t h e r e  
was no apparent d i f f e r ence  i n  s c a l e  abundance i n  1956 than  
i n  an ad jacent  uncut s tand .  

During t h e  f i r s t  4 y e a r s ,  r ega rd l e s s  of t h e  degree of 
c u t t i n g ,  Nect r ia  increased  on about f o u r - f i f t h s  of t h e  t r e e s  
t h a t  had o r i g i n a l l y  been heav i ly  i n fe s t ed .  S t i l l ,  i n  t h e  
heavi ly  cu t  a r e a s  fewer t r e e s  developed Nect r ia .  This  was 
q u i t e  no t i ceab le  on t r e e s  under 9  inches  i n  diameter.  And 
t h e r e  was even a  s l i g h t  reduct ion  i n  Nect r ia  on some t r e e s .  
But mediumand l i g h t  c u t s  apparent ly  had no e f f e c t  on Nec t r i a  
abundanceo 



Observat ions made elsewhere i n  New Hampshire i nd i ca -  
t e d  t h a t  heavy t h i n n i n g  r e s u l t e d  i n  a  s l i g h t  r educ t ion  i n  
t h e  r a t e  of i n c r e a s e  of both organisms. 

Thus, heavy s c a l e  i n f e s t a t i o n  o r  Nec t r i a  i n f e c t i o n  
w a s  no t  markedly reduced by opening up t h e  s t and .  And even 
i n  young beech s t a n d s ,  l i g h t l y  i n f e s t e d  wi th  t h e  s c a l e ,  r e -  
moval of about one-half of t h e  b a s a l  a r e a  would be r equ i r ed  
t o  produce any b e n e f i c i a l  r e s u l t s .  Such a heavy c u t  might 
be of ques t i onab le  s i l v i c u l t u r a l  va lue  i n  s t a n d s  con ta in ing  
s p e c i e s ,  such as b i r c h ,  t h a t  have a  tendency t o  d e t e r i o r a t e  
a f t e r  a heavy c u t .  

What Can Be Done? 

So f a r  no chemical o r  s i l v i c u l t u r a l  methods have been 
developed f o r  c o n t r o l l i n g  t h e  s c a l e  under f o r e s t  cond i t i ons .  
But t imber  l o s s e s  may be minimimized through t imely  s a lvage  
c u t s .  No p r e c i s e  t ime t a b l e  f o r  such c u t t i n g s  can be given 
because bu i ldup  of both s c a l e  and Nec t r i a  depends on many 
circumstances.  Probably t h e  s t a n d  i t s e l f  is most important :  
its l o c a t i o n ,  s i t e ,  and d e n s i t y ;  t h e  s i z e  and age of t h e  
t r e e s ;  and t h e  s e v e r i t y  of s c a l e  and Nec t r i a  a t t a c k  at  t he  
t ime of discovery.  

C e r t a i n  genera l  p r i n c i p l e s  based on obse rva t ions  i n  
unthinned s t a n d s  on t h e  B a r t l e t t  Experimental F o r e s t  may be 
fol lowed:  

Salvage c u t t i n g s  may be delayed f o r  a  pe r iod  of 5 t o  8 
y e a r s  a f t e r  a  l i g h t  s c a l e  a t t a c k  is f i r s t  no t i ced .  

I n  a r e a s  where heavy s c a l e  is p r e s e n t ,  a h igh  percent -  
age of t h e  t r e e s  w i l l  become i n f e c t e d  w i th  Nec t r i a  
w i t h i n  2 y e a r s  and t r e e  m o r t a l i t y  may be expected soon 
t h e r e a f t e r .  I n  such s t a n d s  c u t t i n g  should no t  be de- 
layed  more t han  3 o r  4 y e a r s  a f t e r  heavy s c a l e  a t t a c k  
is f i r s t  observed, 

I n  a r e a s  where Nec t r i a  a t t a c k  is a l r eady  p r e s e n t ,  s a l -  
vage c u t s  should be undertaken a t  once, 

These t h r e e  gu ide - l i ne s  a r e  no t  in tended  t o  be t h e  
last  word and may not  s u i t  a l l  s t ands .  However, t hey  a r e  
o f f e r e d  as a genera l  t ime t a b l e  f o r  sa lvage  c u t t i n g s  i n  
s t a n d s  where t h e  beech s c a l e  o r  Nec t r i a  is found. 

--DAVID CROSBY and J .  C .  BJORKBOM 

Northeas te rn  F o r e s t  Experiment S t a t i o n  
F o r e s t  S e r v i c e ,  U,S, Dept. Agr i cu l tu re  

AGRICULTURE.FOREST SERVICE-UPPER DARBY 


