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Abstract 

The applicability of even-aged silviculture in 
the management of forest stands in the Northeast is 
examined through consideration of the forest stand, 
stand development, intermediate cuttings, and 
regeneration methods. It is concluded that even-aged 
silviculture is quite applicable in the management of 
forest stands in the Northeast. 

Experience has taught me that rational discussions 
of silvicultural practices require mutual understanding 
of standard terminology. I have had on occasion the 
frustrating experience of continuing a somewhat heated 
discussion regarding a particular silvicultural 
practice with a colleague only to realize eventually 
that we were in complete agreement but were using 
different terminologies. To avoid such an occurrence 
here, I shall give particular attention when warranted 
to terminology in answering the question, "How 
applicable is even-aged silviculture, i.e. the growing 
of timber crops in even-aged stands, in the Northeast?" 
Furthermore I have organized my answer in what seems 
to me to be a logical approach by considering the forest 
stand, stand development, intermediate cuttings, and 
regenerat ion methods. 

FOREST STAND 

The forest stand is defined as being "a community 
of trees possessing sufficient uniformity as regards 
composition, constitution, age, spatial arrangement 
and/or condition to be distinguishable from adjacent 
communities so forming a silvicultural or management 
entitytt [Society of American Foresters 1971). I 
should like to emphasize (1) that a forest is composed 
of forest stands, each occupying a specific area on the 



l andscape  and r e f l e c t i n g  t h e  sum t o t a l  of  t h e  t ime  
p e r i o d  and env i ronmenta l  c o n d i t i o n s  under  which i t  
has  developed,  C2) t h a t  f o r e s t  s t a n d s ,  hav ing  
developed under  d i f f e r e n t  t ime  p e r i o d s  and/or  
environments ,  d i f f e r  recognizably one f rom t h e  o t h e r  
i n  one o r  more a t t r i b u t e s  and C3) t h a t  f o r e s t  s t a n d s ,  
because  t h e y  d i f f e r  one from t h e  o t h e r ,  may r e q u i r e  
d i f f e r e n t  s i l v i c u l t u r a l  t r e a t m e n t s  t o  a t t a i n  g iven  
o b j e c t i v e s  o f  management and t h e r e f o r e ,  form t h e  
b a s i c  u n i t s  o f  s i l v i c u l t u r e .  P r o f e s s i o n a l  f o r e s t e r s  
examine f o r e s t  t r a c t s ,  w r i t e  s i l v i c u l t u r a l  p r e s c r i p -  
t i o n s ,  and impose s i l v i c u l t u r a l  t r e a t m e n t s  s t a n d  by 
s t a n d .  

F o r e s t  s t a n d s  a r e  c l a s s i f i e d  depending on t h e i r  
c o n s t i t u t i o n ,  i . e ,  t h e  r e p r e s e n t a t i o n  and d i s t r i b u t i o n  
of  age  and/or  s i z e  c l a s s e s ,  a s  be ing  e i t h e r  even-aged 
o r  uneven-aged. Even-aged s t a n d s  a r e  composed of  
t r e e s  hav ing  no o r  r e l a t i v e l y  small d i f f e r e n c e s  i n  age .  
By conven t ion ,  t h e  maximum age d i f f e r e n c e s  a d m i s s i b l e  i s  
g e n e r a l l y  1 0  t o  2 0  y e a r s ,  however, w i t h  r o t a t i o n s  o f  
g r e a t e r  t h a n  1 0 0  y e a r s ,  d i f f e r e n c e s  up t o  30 p e r c e n t  
of t h e  r o t a t i o n  may be a d m i s s i b l e .  Uneven-aged s t a n d s  
a r e  composed of  i n t e r m i n g l i n g  trees t h a t  d i f f e r  i n  age  
more t h a n  i s  a d m i s s i b l e  f o r  t h e  s t a n d  t o  be c l a s s i f i e d  
a s  a n  even aged-stand.  

F o r e s t  s t a n d s  that  o r i g i n a t e  f o l l o w i n g  t h e  d e s t r u c -  
t i o n  and/or  removal of f o r e s t  v e g e t a t i o n ,  whether  by 
n a t u r a l  c ause s  o r  man's a c t i v i t i e s ,  u s u a l l y  do s o  q u i t e  
r a p i d l y  and a r e  a lmost  always even-aged. F o r e s t  f i r e s ,  
h u r r i c a n e s ,  f l o o d s ,  i n s e c t  and d i s e a s e  epidemics ,  
t imbe r  h a r v e s t i n g ,  and the ttbandonment o f  c rop  and 
p a s t u r e  l a n d s  have p rov ided  and con t i nue  t o  p rov ide  
e x c e l l e n t  o p p o r t u n i t i e s  f o r  even-aged s t a n d s  t o  
become e s t a b l i s h e d ,  As p o i n t e d  ou t  by Smith (19721, 
f o r e s t e r s  have r e p e a t e d l y  found t h e  e s t ab l i shmen t  o f  
even-aged s t a n d s  fo l l owing  major  c a t a s t r o p h e s  t o  be 
a most common phenomenon. 

F o r e s t  s t a n d s  a r e  a l s o  c l a s s i f i e d  on t h e  b a s i s  o f  
composi t ion ,  i . e ,  t h e  r e p r e s e n t a t f o n  o f  s p e c i e s  i n  a 
s t a n d  exp re s sed  q u a n t i t a t i v e l y  as p e r c e n t  by number, 
b a s a l  a r e a ,  o r  volume, S tands  i n  which 80 p e r c e n t  of  
t h e  t r e e s  forming t h e ' m a i n  crown canopy a r e  o f  a s i n g l e  
s p e c i e s  a r e  c l a s s i f i e d  as pu re  s t a n d s .  S tands  f a i l i n g  
t o  q u a l i f y  as pure  s t a n d s  a r e  c l a s s i f i e d  a s  mixed 
s t a n d s .  Pure s t a n d s  a r e  l e s s  common t h a n  mixed s t a n d s  
because  s i t e s  f a v o r a b l e  f o r  t h e  n a t u r a l  e s t ab l i shmen t  
and growth of  on ly  one t r e e  s p e c i e s  occu r  i n f r e q u e n t l y  
i n  n a t u r e  CBaker 1950) .  



Since  no. two s p e c i e s  have e x a c t l y  t h e  same p a t t e r n  
of h e i g h t ,  g r o x t h  w i t h  r e s p e c t  t o  t ime ,  t h e  main crown 
canopies  of many even-aged mtxed s t a n d s  t end  t o  become 
s t r a t i f i e d  v e r t f c a l l y  t n t o  more o r  l e s s  d i s t i n c t  l a y e r s  
(Smith 1972).  m such  s t a n d s ,  the crowns of t h e  f a s t e r  
grow2ng, more i n t o l e r a n t  s p e c i e s  occupy t h e  uppermost 
l a y e r  of t h e  crown canopy5 the crowns of t h e  s lower  
growing, most t o l e r a n t  s p e c i e s ,  t h e  lowermost l a y e r ;  
and t h e  crowns of s p e c i e s  i n t e r m e d i a t e  i n  growth and 
t o l e r a n c e ,  if p r e s e n t ,  t h e  middle l a y e r .  S tands  of 
t h i s  type  may appear  t o  be uneven-aged bu t  upon c l o s e  
examination a r e  u s u a l l y  found t o  be even-aged. Mixed 
even-aged s t a n d s  growing on good s i t e s  a r e  u s u a l l y  
q u i t e  p roduc t ive  and may provide  t h e  f o r e s t  p r a c t i t i o n -  
e r  with a  v a r i e t y  of management o p t i o n s ,  however, t hey  
a r e  probably  managed most e f f e c t i v e l y  a s  even-aged 
s t a n d s ,  

Nondormant v i a b l e  seed of  a l l  t r e e  s p e c i e s  
germinate  and produce e s t a b l i s h e d  s e e d l i n g s  only  
on wel l -ae ra ted ,  mots t  seedbeds under f a v o r a b l e .  
t empera tures  and sufficient l i g h t .  Consequently, 
n a t u r a l  seedbeds t e n d  t o  be e i t h e r  very  f a v o r a b l e  
o r  very  unfavorab le  f o r  g e m i n a t i o n  and s e e d l i n g  
e s t ab l i shmen t .  Unfavorable seedbeds f a i l  t o  become 
s tocked  with even a s i n g l e  s e e d l i n g  whi le  f a v o r a b l e  
seedbeds become s tocked  w i t h  an  exces s ive  number of  
s e e d l i n g s .  Thus, even-aged s t a n d s  and sma l l  even-aged 
groups o f  t r e e s  i n  uneven-aged s t a n d s  beg in  l i f e  t o o  
dense ly  s tocked  f o r  i n d i v i d u a l  s e e d l i n g  t o  grow f o r  
l ong  e n t i r e l y  f r e e  of  compet t t ion .  

A s  a young s t a n d  beg ins  t o  a t t a i n  f u l l  occupancy 
of  t h e  s i t e  compet i t ion  among t r e e s  f o r  wate r ,  l i g h t ,  
and n u t r i e n t s  i n t e n s i f i e s  bo th  above and below ground, 
branches  nea r  t h e  ground beg in  t o  d i e ,  and t h e  t r e e s  
beg in  t o  d i f f e r e n t i a t e  i n t o  crown c l a s s e s  i n  accord- 
ance w i th  t h e i r  r e l a t i v e  a b i l i t y  t o  grow i n  h e i g h t .  
The s t r o n g e r ,  most v igorous  i n d i v i d u a l s  f o r g e  upward 
t o  occupy dominant and codominant p o s i t i o n s  i n  t h e  
crown canopy. The weaker, l e s s  v igorous  i n d i v i d u a l s  
f a l l  behind t o  occupy i n i t i a l l y  i n t e r m e d i a t e  and 
l a t e r  overtopped p o s i t i o n s  i n  t h e  crown canopy where 
t hey  a r e  d e s t i n e d  e v e n t u a l l y  t o  d i e .  A s  t h e  s t a n d  
grows i n t o  t h e  p o l e  s t a g e ,  compet i t ion  becomes 
i n c r e a s i n g l y  more i n t e n s e ,  crown c l a s s e s  become more 
d i s t i n c t ,  l o s s e s  of t r e e s  due t o  suppress ion  and 
d e a t h  r eaches  a  maximum, and n a t u r a l  pruning produces 
p r o g r e s s i v e l y  longer  branch-free  b o l e s  and s h o r t e r  
crown l e n g t h s .  By t h e  t ime t h e  s t a n d  has  a t t a i n e d  i t s  
maximum he igh t  f o r  t h e  s i t e ,  compet i t ion  has  reduced 



the crown size o f  most trees below. that requfred for 
them to remain vtgorous and the stand begins a long 
period of slaw grovuth followed by a period of 
deterioration. Thinnings begun early in the life o f  
the stand and repeated as needed would have increased 
the yield of merchantable wood, maintained the vigor 
of the crop trees, and lengthened the productive life 
of the stand, 

INTERMEDIATE CUTTINGS 

An intermediate cutting is any cutting made in a 
forest stand between the time of its formation and the 
first regeneration cutting. Intermediate cuttings are 
conducted in immature forest stands with the two 
principal objectives of (1) enhancing the value of 
existing stands by controlling the composition, 
density, and growth through all stages of stand 
development and (2) increasing the total yield of 
stands by utilizing all of the merchantable wood 
produced during the life of the stand. Intermediate 
cuttings differ from regeneration cuttings in that no 
effort is made to secure regeneration and the creation 
of permanent openings-in the crown canopy is carefully 
avoided. 

Eight different kinds of intermediate cuttings, 
each designed to accomplish a particular purpose, 
are recognized as follows: (1) weeding (2) cleaning 
(3) liberation cuttings (4) thinning (5) improvement 
cutting (6) salvage cuttings (7) sanitation cutting 
and (8) pruning (Smith 1962). Weedings, cleanings, 
and liberation cuttings are conducted in stands not 
past the sapling stage of development to release 
desirable growing stock from the competition of 
herbaceous and woody vegetation. Improvement cuttings 
are made to improve the composition and quality of 
mixed stands past the sapling stage of development by 
removing trees of undesirable species, form and 
quality from the main canopy. Thinnings, made primar- 
ily to control the density and growth of stands, are 
conducted periodically as needed throughout a31 stages 
of stand development. Salvage cuttings to utilize 
merchantable wood in trees kil ed or injured by 
injurious agencies and sanitat on cuttings to prevent 
the spread of insects or diseases are conducted as 
required throughout the life of the stand. Selected 
crop trees of species that produce lumber commanding 
a premium when free of knots may pruned to improve the 
quality and value of wood produced. 

1 4 6  



The j u d i c i o u s  a p p l i c a t i o n  o f  i n t e r m e d i a t e  c u t t i n g s  
p rov ides  t h e  b e s t  means of i n c r e a s i n g  t h e  y i e l d  and 
q u a l i t y  of  merchantable  wood produced by a  f o r e s t  
s t a n d .  In t e rmed ia t e  c u t t i n g s  a r e  a s  a p p l i c a b l e  i n  t h e  
management o f  uneven-aged s t a n d s  a s  t hey  a r e  i n  t h e  
management of  even-aged s t a n d s .  However, t h e  need f o r  
an  i n t e r m e d i a t e  c u t t i n g  i s  more e a s i l y  recognized  
and i n t e r m e d i a t e  c u t t i n g s  a r e  more economically a p p l i e d  
i n  even-aged s t a n d s  t han  i n  uneven-aged s t a n d s .  

REGENERATION METHODS 

A r e g e n e r a t i o n  method i s  t h e  procedure  by which 
a  mature f o r e s t  s t a n d  i s  h a r v e s t e d  and r e p l a c e d  wi th  
a  young s t a n d ,  A r e g e n e r a t i o n  method i n c l u d e s  no t  
only  t h e  removal of t h e  mature s t and  i n  such manner 
a s  t o  c r e a t e ,  i n  so far  a s  i t  i s  f e a s i b l e ,  environ-  
mental  c o n d i t i o n s  conducive t o  germinat ion and 
s e e d l i n g  e s t ab l i shmen t  bu t  a l s o  any c u l t u r a l  t r e a t m e n t s  
of t h e  seedbed t h a t  might be r e q u i r e d  t o  ensure  r a p i d  
replacement of t h e  o l d  s t a n d  by an adequate ly-s tocked 
young s t a n d  o f  d e s i r a b l e  t r e e  s p e c i e s .  Various methods 
of e s t a b l i s h i n g  even-aged f o r e s t  s t a n d s  from seed 
have found a p p l i c a t i o n ,  however, any g iven  method can 
u s u a l l y  be c l ~ s s i f i e d  under one of t h r e e  s t anda rd  
reg en era ti^^ methods each  of which denotes  d i s t i n c t l y  
d i f f e r e n t  p r i n c i p l e s  CSmith 1 9 6 2 ) .  The t h r e e  s t anda rd  
r e g e n e r a t i o n  methods of e s t a b l i s h i n g  even-aged f o r e s t  
s t a n d s  from seed are t h e  c l e a r c u t t i n g  method, 
seed- t ree  method, and shel terwood method as de f ined  
below. 

C l e a r c u t t i n g  Method 

I n  t h e  c l e a r c u t t i n g  method, a l l  t r e e s  on an a r e a  
t o  be r egene ra t ed  a r e  removed i n  one c u t t i n g  w i th  
r e g e n e r a t i o n  of d e s i r a b l e  t r e e  s p e c i e s  be ing  subse- 
quen t ly  ob t a ined  e i t h e r  n a t u r a l l y  from seed dissemin- 
a t e d  over  t h e  c u t t i n g  a r e a  from ad j acen t  f o r e s t  s t a n d s  
and/or from t r e e s  removed i n  t h e  h a r v e s t i n g  o p e r a t i o n  
o r  a r t i f i c i a l l y  by e i t h e r  p l a n t i n g  t r e e  s e e d l i n g s  o r  
sowing seed on t h e  c u t t i n g  a r e a .  

Na tu ra l  r e g e n e r a t i o n  of a c l ea r - cu t  a r e a  i s  
u s u a l l y  e i t h e r  wholly o r  impar t  dependent upon seed 
d i ssemina ted  n a t u r a l l y  by wind subsequent t o  t h e  
removal o f  t h e  mature t imbe r ,  t h e r e f o r e ,  no p o r t i o n  
o f  t h e  c l e a r c u t  a r e a  should  be more d i s t a n t  from 
seed-bear ing t r e e s  of t h e  s p e c i e s  t o  be r egene ra t ed  
t han  t h e  d i s t a n c e  t o  which t h e  seed can be  dissemin- 
a t e d  i n  s u f f i c i e n t  q u a n t i t i e s  t o  produce adequate ly-  
s tocked s t a n d s ,  



Seed-Tree Method 

I n  t h e  s e e d - t r e e  method, a l l  t r e e s  on a n  a r e a  t o  
be r e g e n e r a t e d  a r e  removed i n  one c u t t i n g  s a v e  f o r  a  
s m a l l  number o f  seed-bea r ing  t r e e s ,  u s u a l l y  from one 
t o  t e n  t r e e s  p e r  a c r e ,  r e t a i n e d  e i t h e r  s i n g l y  o r  i n  
s m a l l  g roups  t o  p r o v i d e  s e e d  f o r  t h e  subsequen t  n a t u r a l  
r e g e n e r a t i o n  o f  t h e  a r e a .  Fo l lowing  t h e  e s t a b l i s h m e n t  
of a d e q u a t e  r e g e n e r a t i o n ,  t h e  seed-bea r ing  t r e e s  may 
be removed i n  a second c u t t i n g  o r  l e f t  i n d e f i n i t e l y .  
S i n c e  under  t h e  s e e d - t r e e  method of r e g e n e r a t i o n ,  a 
s e e d  s o u r c e  i s  r e t a i n e d  on t h e  c u t t i n g  a r e a ,  t h e  s i z e  
of t h e  c u t t i n g  a r e a  i s  n o t  l i m i t e d  as i t  i s  u n d e r  
t h e  c l e a r c u t t i n g  method. 

Shel te rwood Method 

The she l t e rwood  method i n v o l v e s  t h e  removal  o f  a l l  
t r e e s  from t h e  a r e a  t o  be r e g e n e r a t e d  i n  a s e r i e s  of  
c u t t i n g s  e x t e n d i n g  o v e r  a  p e r i o d  o f  y e a r s  e q u a l  u s u a l l y  
t o  no more t h a n  o n e - q u a r t e r  and o f t e n  n o t  more t h a n  one- 
t e n t h  o f  t h e  r o t a t t o n  w i t h  t h e  e s t a b l i s h m e n t  of' n a t u r a l  
r e g e n e r a t i o n  o f  d e s i r a b l e  t r e e  s p e c i e s  b e i n g  o b t a i n e d  
under  t h e  p a r t i a l  s h e l t e r  o f  t h e  p a r e n t  s t a n d .  Regen- 
e r a t i o n  o f  a  p r e v i o u s l y  u n t r e a t e d  ma tu re  s t a n d  by t h e  
she l t e rwood  method may r e q u i r e  t h r e e  d i f f e r e n t  k i n d s  
of c u t t i n g s  namely, p r e p a r a t o r y  c u t t i n g s ,  s e e d  c u t t i n g ,  
and removal  c u t t i n g s  a s  d e f i n e d  below. 

P r e p a r a t o r y  c u t t i n g ? .  P r e p a r a t o r y  c u t t i n g s  a r e  
c u t t i n g s  made t o  p r e p a r e  dense  mature  f o r e s t  s t a n d s ,  
under  which r e g e n e r a t i o n  o f  d e s i r a b l e  t r e e  s p e c i e s  
h a s  f a i l e d  t o  become e s t a b l i s h e d  f o r  r e g e n e r a t i o n  by 
( 1 )  removing d e f e c t i v e  t r e e s  and t r e e s  o f  u n d e s i r a b l e  
s p e c i e s  ( 2 )  improving t h e  v i g o r ,  s e e d  p r o d u c t i o n ,  and 
wind f i r m n e s s  o f  d e s i r a b l e  t r e e  s p e c i e s  and (3 )  
i n c r e a s i n g  t h e  r a t e  o f  decompos i t ion  o f  t h i c k  humus 
l a y e r s  t h a t  t e n d  t o  p r e c l u d e  t h e  e s t a b l i s h m e n t  o f  
n a t u r a l  r e g e n e r a t i o n .  

Seed c u t t i n g .  The s e e d  c u t t i n g  i s  a c u t t i n g  
made i n  a matu re  f o r e s t  s t a n d  t o  c r e a t e  permanent 
open ings  o f  s u f f i c i e n t  s i z e  i n  t h e  crown canopy t o  
p e r m i t  h e a t ,  l i g h t ,  and m o i s t u r e  t o  p e n e t r a t e  t o  t h e  
f o r e s t  f l o o r  i n  amounts r e q u i r e d  f o r  g e r m i n a t i o n  
and s e e d l i n g  e s t a b l i s h m e n t  o f  d e s i r a b l e  t r e e  s p e c i e s .  
To be most e f f e c t i v e  t h e  s e e d  c u t t i n g  shou ld  be made 
d u r i n g  a  y e a r  when t h e  d e s i r a b l e  t r e e  s p e c i e s  b e a r  
s e e d  i n  abundance.  

Removal c u t t i n g s .  Removal c u t t i n g s  a r e  c u t t i n g s  
made t o  remove t h e  r emainder  o f  t h e  ma tu re  s t a n d .  
Removal c u t t i n g s  a r e  commenced a s  soon as r e g e n e r a t i o n  



has  become e s t a b l i s h e d  over  a  s i z a b l e  p o r t i o n  of  t h e  
c u t t i n g  a r e a  and a r e  con t inued  p e r i o d i c a l l y  as r e q u i r e d  
t o  p r even t  t h e  mature  s t a n d  from unduly r e t a r d i n g  t h e  
growth of e s t a b l l s h e d  r e g e n e r a t i o n .  The l a s t  removal 
c u t t i n g  ( f i n a l  c u t t i n g )  i s  made when a l l  p o ~ t l o n s  o f  
t h e  c u t t i n g  a r e a  have been r e g e n e r a t e d  s a t i s f a c t o r i l y .  

Regenera t ion  of  an  under-stocked mature  s t a n d  under  
which an  abundance of advance r e g e n e r a t i o n  of  
d e s i r a b l e  s p e c i e s  ha s  become e s t a b l i s h e d  may r e q u i r e  
on ly  one removal c u t t i n g  t o  complete t h e  r e g e n e r a t i o n  
p r o c e s s .  'Such a c u t t i n g  may be  c l a s s i f i e d  e r roneous ly  
as a  c l e a r c u t t i n g  h u t ,  i n  a s  much a s  t h e  r e g e n e r a t i o n  
ha s  become e s t a b l i s h e d  under t h e  p r o t e c t i o n  of  an  
o v e r s t o r y ,  i s  p r o p e r l y  c l a s s i f i e d  as be ing  th-e f i n a l  
removal c u t t i n g  of the shel terwood method. 

The t h r e e  methods of  r e g e n e r a t i n g  even-aged 
f o r e s t  s t a n d s  d i f f e r  one from t h e  o t h e r  i n  r e s p e c t  t o  
t h e  number of  c u t t i n g s  r e q u i r e d  t o  h a r v e s t  t h e  mature  
s t a n d  and t h e  arrangement of t h e  c u t t i n g s  on t h e  ground. 
The arrangement of  t h e  c u t t i n g s  on t h e  ground de te rmines  
not  on ly  t h e  q u a n t i t y  of  seed  a v a i l a b l e  f o r  d issemina-  
t i o n  ove r  t h e  c u t t i n g  a r e a  b u t  a l s o  t h e  environmenta l  
c o n d i t i o n s  under which s eeds  ge rmina te  and s e e d l i n g s  
become e s t a b l i s h e d .  Thus, t h e  a p p l i c a b i l i t y  of a  
p a r t i c u l a r  r e g e n e r a t i o n  method i s  determined l a r g e l y  
by t h e  s i l v i c a l  c h a r a c t e r i s t i c s  of  t h e  s p e c i e s  t o  be 
r e g e n e r a t e d .  Tree  s p e c i e s  i n t o l e r a n t  of  shade can 
u s u a l l y  be r egene ra t ed  most e f f e c t i v e l y  by e i t h e r  t h e  
c l e a r c u t t i n g  method o r  t h e  s eed - t r ee  method. T o l e r a n t  
t r e e  s p e c i e s  can u s u a l l y  be  r e g e n e r a t e d  most e f f e c t i v e l y  
by t h e  shel terwood method, 

App l i c a t i on  i n  t h e  Nor theas t  

The n o r t h e a s t e r n  s p r u c e - f i r ,  n o r t h e a s t e r n  n o r t h e r n  
hardwood, e a s t e r n  wh.ite p i n e ,  Allegheny hardwood, and 
Appalachian mixed hardwood t y p e s  occupying an  e s t i m a t e d  
11, 15 ,  7 ,  12  m i l l i o n  a c r e s  and a  s u b s t a n t i a l  bu t  
undetermined ac r eage  r e s p e c t i v e l y  i n  t h e  Nor theas t  have 
p e r s i s t e d  th rough  200  y e a r s  of e x p l o i t a t i o n  ( U . S .  
Department of  A g r i c u l t u r e ,  1973 ) .  Although o t h e r  
f a c t o r s  have undoubtedly p layed  a s i g n i f i c a n t  r o l e ,  
t h e  p e r s i s t e n c e  of t h e s e  f o r e s t  t y p e s ,  i n  s p i t e  of  
t h e  many and v a r i o u s  t y p e s  of t r e a t m e n t  t o  which t h e y  
have been s u b j e c t e d ,  can ,  I b e l i e v e ,  be  a t t r i b u t e d  
p r ima r ly  t o  t h e  r e l a t i v e  shade t o l e r a n c e  o f  t h e  
component s p e c i e s .  Fur thermore ,  I b e l i e v e  t h e  
r e g e n e r a t i v e  r e sponse  of  t h e  f o r e s t  t y p e s  over  t ime  
and t h e  r e s u l t s  of r e s e a r c h  t o  d a t e  i n d i c a t e  s t r o n g l y  
t h a t  t h e y  can  be r e g n e r a t e d  i n  even-aged s t a n d s  by t h e  
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she l t e rwood  method o r  gome m o d i f i c a t i o n  o f  t h i s  method 
a s  e f f e c t i v e l y  a s  t h e y  can  by any o t h e r  n a t u r a l  
r e g e n e r a t i o n  method (U.S.  Department o f  A g r i c u l t u r e ,  

SUMMARY 

I n  summary, 1 would emphasize t h e  f o l l o w i n g :  

1. Acceptance o f  t h e  f o r e s t  s t a n d  a s  b e i n g  t h e  
b a s i c  u n i t  o f  s i l v i c u l t u r e  and d u t i f u l  obse rvance  o f  
s t a n d  b o u n d a r i e s  p l a c e  a d e f i n i t e  l i m i t a t i o n  upon 
t h e  s i z e  o f  t h e  a r e a  a v a i l a b l e  f o r  p a r t i c u l a r  s i l v i -  
c u l t u r a l  t r e a t m e n t  a t  any g i v e n  t i m e .  

2 .  The f o r e s t  s t a n d s  w i t h  which f o r e s t e r s  have t o  
d e a l  t e n d  u s u a l l y  t o  be mare even-aged t h a n  uneven-aged 
i n  c o n s t i t u t i o n  and more mixed t h a n  p u r e i n  compos i t ion .  

3.  C o n s i d e r a t i o n  o f  t h e  way even-aged s t a n d s  
deve lop  a c c e n t u a t e s  t h e  need f o r  i n t e r m e d i a t e  c u t t i n g s  
a p p l i e d  p e r i o d i c a l l y  t o  f a v o r  t h e  growth. o f  c rop  t r e e s  
and t o  u t i l i z e  a l l  m e r c h a n t a b l e  wood produced by t h e  
s t a n d .  

4 ,  The need f o r  i n t e r m e d i a t e  c u t t i n g s  a r e  more 
e a s i l y  r e c o g n i z e d  and i n t e r m e d f a t e  c u t t i n g s  can 
u s u a l l y  be conducted  more economica l ly  i n  even-aged 
s t a n d s  t h a n  i n  uneven-aged s t a n d s ,  

5.  When p r o p e r l y  a p p l i e d  t h e  c l e a r c u t t i n g ,  s e e d  
t r e e  and s h e l t e r w o o d  methods o f  r e g e n e r a t i o n  produce  
even-aged f o r e s t  s t a n d s .  I n t o l e r a n t  t r e e  s p e c i e s  
a r e  r e g e n e r a t e d  most e f f e c t i v e l y  by e i t h e r  t h e  c l e a r -  
c u t t i n g  method o r  t h e  s e e d - t r e e  method and t o l e r a n t  
t r e e  s p e c i e s ,  by t h e  she l t e rwood  method. 

6 .  The major  f o r e s t  t y p e s  i n  t h e  N o r t h e a s t  can  
p robab ly  be r e g e n e r a t e d  by t h e  she l t e rwood  method o r  
some m o d i f i c a t i o n  o f  th is  method a s  e f f e c t i v e l y  as 
t h e y  can  by any o t h e r  n a t u r a l  r e g e n e r a t i o n  method. 

7 ,  Even-aged - s i l v i c u l t u r e  i s  q u i t e  a p p l i c a b l e  i n  
t h e  management o f  f o r e s t  s t a n d s  i n  t h e  N o r t h e a s t .  
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