


HIS S t a t i on  Paper w a s  
prepared as a sec t ion  T 

of the  Annual Report of t h e  
Northeastern Forest Ekperi- 
ment S t a t i on  f o r  1956. 

Because of t h e  widespread 
i n t e r e s t  i n  hardwood man- 
agement now being f e l t  i n  
t he  Northeast, it w a s  de- 
cided t o  i s sue  this sec t ion  
a s  a separate  so t h a t  it 
could be made ava i lab le  t o  
more people than might re- 
ceive the  Annual Report. 
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Look to the Hardwoods! 

HE NORTHEAST i s  hardwood country. To be sure ,  c e n t r a l  T and nor thern Maine and t h e  higher  e leva t ions  of t h e  
Green Mountains, White Mountains, and Adirondacks have t h e i r  
spruce-fir ;  cool,  moist  s i t e s  throughout t h e  region typ i -  
c a l l y  support  some hemlock; and whi te  pine--the o r i g i n a l  
foundation o f  t h e  lumber i n d u s t r y  i n  North America--is wide- 
l y  represented by s c a t t e r e d  s tands  and by i n d i v i d u a l  t r e e s  
intermixed wi th  o t h e r  species .  But i n  broad panorama, t h e  
f o r e s t s  o f  t h e  Northeast t a k e  t h e i r  predominant tone and 
charac te r  from t h e  hardwoods. So it was i n  t h e  days of t h e  
Pi lgr ims;  and so i t  i s  today on t h e  lands t h a t  remain i n  
woods. 

I n  t h e  in te r im,  land-clear ing and se t t lement  reached 
i t s  peak. Then, p a r t i c u l a r l y  i n  New England, s t a r t i n g  i n  
t h e  middle 19001s,  came t h e  e r a  of land abandonment, follow- 
ed by t h e  growth o f  nold-f ie ldl l  pine, t h e  c u t t i n g  of these  
pine  s tands ,  and revers ion of most of t h e  temporary p ine  
lands back t o  hardwoods. 

Northern hardwoods, charac te r i zed  by beech-blrch- 
maple, p l u s  varying propor t ions  o f  hemlock and white p ine ,  
a r e  o r  were predominant from nor thern Pennsylvania through 
most o f  New York and nor thern New England, exclus ive  of t h e  
sp ruce- f i r  areas .  Oak types ,  i n  which chestnut  formerly was 
an important component, predominate through c e n t r a l  and 
southern New England, t h e  Hudson and Mohawk v a l l e y s  and 
south  of Lake Ontario i n  New York, and from c e n t r a l  Pennsyl- 
vania  southward through Maryland and West Virginia .  This,  
of  course, i s  p a i n t i n g  wi th  a very  broad brush. Various sub- 
types  and t r a n s i t i o n  types would have t o  be recognized i n  a 
more d e t a i l e d  desc r ip t ion .  



A  B R I E F  L O O K  AT THE P A S T  

The v i rg in  fo re s t s  no doubt were magnificent and im- 
pressive t o  behold. However, not a l l  of t h e  t r e e s  by any 
means were qua l i ty  specimens; i n  f ac t ,  a considerable pro- 
port ion of them were overmature and defective. But t he re  
was, nevertheless,  more than enough good and high-grade ma- 
t e r i a l  t o  s a t i s f y  l o c a l  needs and the  demnds of foreign 
t rade  during the  period of settlement. During this period, 
timber products were largely a bypmduct of land-clearing 
fo r  agr icu l ture ;  a lumber indus t ry  as such scarcely ex is ted  
a t  t h a t  time. 

The r i s e  of t h e  lumber industrg i n  New England dates 
from about 1820, when ag r i cu l tu ra l  development reached i t s  
maximum. The next few decades witnessed a rapid expansion 
of t e x t i l e  and o ther  i ndus t r i e s  in the  towns, drawing people 
from the  farms. Another f ac to r  drawing people from t h e  farms 
was increasing migration t o  t he  Midwest. A s  land-clearing 
f o r  agr icu l ture  waned, lumbering as am industry grew. The 
lumbering of t h i s  era, up t o  about 1880, w a s  l a rge ly  a 
creaming or  high-grading operation: only t h e  la rger ,  higher- 
qua l i ty  t r e e s  of white pine, spruce, and a few preferred 
hardmood species were cut.  Although the re  nas no planned 
management f o r  future production, the  land was l e f t  i n  for- 
est--somewhat deter iorated i n  qua l i t y  but by no means devas- 
ta ted.  

About 1880 marks t h e  beginning of t h e  period of 
extraordinari ly  heavy cu t t ing  i n  N m  England and t h e  North- 
eas t  generally. Increasing demand fo r  lumber, and increasing 
sca rc i ty  of high-quality sawtimber doubtless were fac tors  i n  
t he  changing pract ices;  but the  advent of t h e  portable 
steam-powered sawmill seems t o  have been t h e  turning point. 
With the  moving of t he  m i l l  t o  t he  woods, there  grew up the  
custom of lump-sum sa l e s  of timber. The sawmiller, having 
paid f o r  everything, and having h i s  m i l l  on t h e  ground, took 
every s t i c k  t h a t  offered a remote chance of paying i t s  way. 

The r e s u l t  was not clear-cutting in the  s t r i c t  sense 
o f  the  word, because a l l  c u l l s  and the  k r g e l y  unmerchant- 
able  species l i k e  beech and red maple were l e f t  standing. 
But the  woods were usually l e f t  i n  a sor ry  s t a t e ,  and f i r e  
not uncomonly followed i n  t he  slash. The widespread prac- 
t i c e  of such cu t t i ng  ushered i n  the  so-called hardwood prob- 
lem t h a t  has been with us ever since. 



P R E S E N T - D A Y  HARDWOOD F O R E S T S  

I n  t h e  twelve Northeastern S t a t e s ,  according t o  t h e  
Timber Resource Review made by t h e  U. S. Forest  Service ,  57 
percent  of t h e  l and  i s  c l a s s i f i e d  a s  commercial f o r e s t  land,  
and 42 percent  (of a l l  l and) ,  o r  53.5 m i l l i o n  ac res ,  i s  
occupied by hardwood f o r e s t  cover types. D i s t r i b u t i o n  i s  o f  
course not uniform; t h e  hardwoods occupy a considerably 
l a r g e r  propor t ion of a l l  f o r e s t  l and  i n  t h e  Middle A t l a n t i c  
S t a t e s  than i n  New Ehgland. 

Northern Hardwoods 
I n  B e t t e r  Condition 

Than The Oak Fores t s  

The nor thern hardwood type,  sugar  maple-beech-yellow 
birch,  occupies 21.3 m i l l i o n  ac res ,  almost equa l ly  divided 
between New England and t h e  Middle A t l a n t i c  S t a t e s .  Oak- 
hickory occupies 21.8 m i l l i o n  ac res ;  wi th  t h e  oak-pine and 
oak-gum types  added, t h e  t o t a l  f o r  types  dominated o r  
s t rong ly  f lavored by oaks i s  more than 25 m i l l i o n  ac res .  Of 
t h i s ,  c l o s e  t o  22 m i l l i o n  a c r e s  a r e  i n  t h e  Middle A t l a n t i c  
S t a t e s .  A l l  hardwood acreage not  included i n  t h e  above 
f igures  i s  i n  aspen-birch o r  ash-elm-maple types;  it t o t a l s  
about 7 m i l l i o n  ac res .  

By and l a rge ,  t h e  oak f o r e s t s  a r e  i n  worse condi t ion 
t h a n  t h e  nor thern hardwoods. Oak types  t end  t o  occupy d r i e r  
s i t e s ,  and consequently have suf fe red  more damage from f i r e .  
Moreover, t h e  oak types  a r e  found near  t h e  coas t ,  i n  v a l l e y s  
such a s  t h e  Mohawk and t h e  Hudson, and o f t e n  on l e s s  rugged 
t e r r a i n  where i n d u s t r y  and high populations have developed. 
I n t e n s i t y  of u t i l i z a t i o n  t h e r e f o r e  has been g rea te r .  Second- 
and even third-growth s tands  have been c u t  i n  many places.  
Charcoal wood, f uelwood , and mine-prop demands have r e s u l t e d  
i n  extensive  c lea r -cu t t ing  and t h e  c u t t i n g  of young s tands .  
Removal of t h e  chestnut  from t h e s e  s tands  by t h e  b l i g h t  was 
a n  a d d i t i o n a l  blow from which many s tands  have not y e t  f u l l y  
recovered. Also, i n  t h e  New England a rea ,  oak f o r e s t s  have 
suf fe red  repeated i n j u r y  from d e f o l i a t i o n  by t h e  gypsy moth. 

A s  a r e s u l t  o f  t h e i r  h i s t o r y  of heavy but haphazard 
cu t t ing ,  p l u s  t h e  cumulative e f f e c t s  of i n s e c t ,  disea.se, 
and f i r e  damage, t h e  oak fores ts- -especia l ly  near  cen te r s  o f  
population--are now l a r g e l y  coppice growth, of poor form, 
and p reva len t ly  bu t t - ro t t ed  through f i r e  s c a r s  and i n f e c t i o n  
from t h e  o l d  stumps. S i t e  q u a l i t y v e r y  commonly has under- 



gone de ter iora t ion  from past  f i r e s .  The scrub oak types 
found through the  Poconos and westward i n  Pennsylvania a r e  
an extreme manifestation of s i t e  and stand deter iorzt ion,  
due primarily i n  t h i s  instance t o  repeated f i r e s .  

Fortunately, not a l l  f o re s t s  i n  the  oak types a r e  i n  
such sad shape. Second-growth stands i n  t he  rougher sect ions 
of Pennsylvania, Maryland, and West Virginia have not gener- 
a l l y  been subjected t o  such intensive use; and though l i t t l e  
s i l v i cu l tu re  has been applied t o  them, these stands a r e  i n  
many places i n  f a i r l y  good condition. 

(The condition of t h e  coas ta l  oak-pine fo re s t s  var ies  
from f a i r  t o  very poor. But despi te  the  generally poor form, 
slow growth, and defects  of the oaks and other  hardwoods, 
many of these  stands have a f a i r l y  good productive po ten t i a l  
i n  the pines.  The pines tend t o  be b e t t e r  adapted t o  t h e  
s i t e s ,  and most of the type apparently can bes t  be managed 
f o r  pine. So, although these fores t s  a r e  mentioned here a s  
pa r t  of the complex of types having a s t rong oak component, 
they a r e  not,  s t r i c t l y  speaking, a p a r t  of the hardwood- 
management problem, and v~ould not be included i n  a program 
of hardwood-management research. ) 

The northern hardwood fores t s  t yp ica l ly  occupy moist- 
e r  s i t e s  than the  oaks. They a r e  d is t r ibu ted  mostly i n  
the  mountainous sect ions,  and i n  general they a r e  more re- 
mote from centers of population. They have been cut  over, 
but have not generally been subjected t o  the  charcoal-wood, 
fuelwood, mine-prop type of u t i l i z a t i o n  and t o  t h e  repeated 
f i r e s  t h a t  have wrought havoc i n  many oak stands. The high- 
grading type of cu t t i ng  t h a t  prevai led u n t i l  about 80 years 
ago l e f t  many smaller t r e e s  and advance reproduction t h a t  
soon f i l l e d  i n  the  holes where t r e e s  had been removed. Even 
the  f i r s t  l lclearlf  cut t ings a f t e r  1880 were not en t i r e ly  dev- 
as ta t ing ,  unless followed by f i r e .  

Because there  usually was advance reproduction t o  de- 
velop a f t e r  cut t ing,  and secondly because stumps of t h e  
la rge  old t r e e s  did not produce many sprouts,  t h e  second- 
growth northern hardwood stands typ ica l ly  were of f a i r  qual- 
i t y .  Overall qua l i ty  was of course adversely affected by 
the  c u l l s  and t r e e s  of low-value o r  of non-commercial spe- 
c i e s  l e f t  by the loggers, but the  . second growth almost 
always included many seedling stems with a qua l i t ypo ten t i a l .  

The r e a l  "hardwood problem" i n  t he  northern hardwood 
type develops when second growth i s  clear-cut a t  a compara- 



t i v e l y  immature age. The r e s u l t a n t  t h i r d  growth i s  of much 
lower q u a l i t y  because, with l i t t l e  advance reproduction 
es tab l i shed ,  and with stumps s t i l l  young enough t o  sprout  
vigorously,  t h e  regenerat ion i s  l a r g e l y  o f  sprout  o r ig in .  

Where f i r e  has occurred, a s  has o f t e n  happened i n  t h e  
slashings--even though t h e  type i s  l e s s  f i re-prone than  t h e  
oak areas--the adverse e f f e c t s  of c l e a r - c u t t i n g  a r e  com- 
pounded. Any white p ine  o r  o t h e r  coniferous components a r e  
destroyed, t h e  hardwood overs tory  i s  k i l l e d ,  t o  be followed 
by sprout  and root-sucker growth. Weed spec ies  such a s  p i n  
cherry,  b i rch ,  and aspen seed i n t o  t h e  ba re  spots .  This 
sequence--clear c u t t i n g  followed by fire---has given r i s e  t o  
most of t h e  understocked 1o:rv-quality sprout  s tands  now found 
i n  t h e  nor thern hardwood type.  

Where t h e r e  has been a success ion ,of f i r e s ,  t h e  type 
tends  t o  go over  t o  aspen-birch. This i s  a weed type o f  
l i t t l e  o r  no value when t h e  b i rch  element i s  mostly gray 
bi rch.  Where paper b i rch  i s  w e l l  represented,  and i f  t h e  
s i t e  w i l l  support  good growth of t h a t  species ,  t h e  aspen- 
b i r c h  f i r e  type may develop s tands  of considerable  commer- 
c i a l  value.  There a r e  4.8 m i l l i o n  a c r e s  of aspen-birch i n  
t h e  Northeast, but  only a small  p a r t  of t h i s  a r e a  supports 
s t ands  o f  paper b i rch.  

Pole t imbe r 
Stands 

Predominate 

Density o f  s tocking and propor t ion of f o r e s t  a r e a  i n  
d i f f e r e n t  stand-size c lasses  a r e  c r i t e r i a  of f o r e s t  q u a l i t y .  
However, t h e  a v a i l a b l e  f igures  a r e  f o r  a l l  f o r e s t  land,  
without breakdown by types.  About 10 percent  of t h e  f o r e s t  
a r e a  i n  New England, and 1 5  percent  i n  t h e  Middle A t l a n t i c  
S t a t e s ,  i s  l e s s  than 40 percent  stocked. I n  t h i s  respect  
t h e  f o r e s t s  o f  t h e  Northeast a r e  i n  general  b e t t e r  than 
those  of o ther  eas te rn  regions. 

A s  regards s tand-s ize  c l a s s e s ,  1 9  percent  of t h e  for-  
e s t  a r e a  i n  New England, and 24 percent  i n  t h e  Middle Atlan- 
t i c  Region, a r e  i n  seedling-2nd-sapling s tands  o r  a r e  non- 
stocked--again somewhat smal le r  percentages than  i n  o t h e r  
e a s t e r n  regions.  Approximcl t e l y  one-third of t h e  f o r e s t  a r e a  
i n  New England i s  c lassed  a s  sawtimber, and about 36 percent  
i n  t h e  Middle A t l a n t i c  S ta tes .  The rest--48 percent and 40 
percent respec t ive ly  f o r  t h e  two regions--is poletimber. 



The comparatively high proportion of poletimber stands i s  
s ign i f icant .  It means (1) low yie lds  of fo re s t  products i n  
the  inmediate future,  but (2)  large areas  of gmwing fores t  
which can contribute t o  grea t ly  increased y ie lds  a few dec- 
ades hence. 

The p ic ture  conveyed by t h e  above f igures  i s  ne i ther  
markedly br ight  nor markedly gloomy. True, there  a r e  under- 
stocked and depleted areas  t o  give us concern, and there  i s  
a l o t  of poletimber too young f o r  harvest cuts.  But with 
poletimber o r  sawtimber growing stock on close t o  80 percent 
of the  fo re s t  land, t he  task of bringing these lands i n t o  a 
s t a t e  of high product ivi ty  cer ta in ly  i s  a n  a t ta inable  objec- 
t i v e  under reasonably intensive s i l v i cu l tu re .  The Northeast 
has, i n  t h i s  growing stock, an excellent raw-material poten- 
t i a l  f o r  supporting fo re s t  indus t r ies .  The job t h a t  faces 
research and management is  t o  br ing t h a t  s t a t e  of high pro- 
duc t iv i ty  t o  real izat ion.  

Scarci ty  
Amid 
Abundance 

With 53.5 mi l l ion  acres  of hardwood fo re s t  i n  the  
Northeast, more than a t h i r d  of  which i s  classed a s  sawtim- 
ber  stands, good hardwood timber i s  nevertheless a scarce 
commodity today. Yet f o r  years people have ta lked of t h e  
llhardwood problem" a s  being la rge ly  one of ge t t i ng  r i d  of 
t he  hardwoods and replacing them with white pine, spruce, o r  
o ther  conifers.  So we a r e  i n  t he  anomalous pos i t ion  of de- 
plor ing the  sca rc i ty  of good h igh-u t i l i ty  hardwoods while 
surrounded by a plethora of hardwoods t h a t  a r e  regarded a s  
of l i t t l e  value o r  worthless--even though they a r e  composed 
a t  l e a s t  i n  pa r t  of the  same species a s  those i n  demand. 

This s i t ua t ion  has developed from a century o r  more 
of cu t t ing  with l i t t l e  o r  no planned management f o r  future 
production. Repeated high-grading of t he  b e t t e r  t r ee s ,  
leaving the  c u l l s  and unmerchantable species t o  occupy space, 
has grea t ly  reduced the proportions of such valuable in to l -  
erant  species as black cherry, white ash, paper birch, and 
yellow-poplar. The to le ran t  species and those l e a s t  i n  
demand have increased proportionately, notably beech, which 
i s  both to l e ran t  and i n  low demand. But t he  t r e e s  t h a t  a r e  
l e f t ,  of whatever species,  a r e  predominantly low grade or  
cu l l s .  Where there  has been f i r e  o r  cu t t i ng  of young second- 
growth t r ee s ,  sprawling sprout clumps have taken over and, 



i n  t h e  absence of s u i t a b l e  c u l t u r a l  measures, promise l i t t l e  
except low-grade mate r ia l .  

Hardwood Cut 
Is Much Less 
Than Growth 

Although t h e  c u t  of hardwoods i n  t h e  Northeast i s  
substantial--1.67 b i l l i o n  board f e e t  i n  1952--the c u t  i s  
l e s s  than h a l f  t h e  n e t  annual growth. This compares with a 
softwood c u t  of 1.89 b i l l i o n  f e e t ,  which considerably ex- 
ceeds growth but f a l l s  f a r  s h o r t  of l o c a l  softwood require- 
ment s .  

The very favorable r a t i o  of hardwood c u t  t o  growth 
would seem t o  i n d i c a t e  t h a t  me a r e  g r m ~ i n g  more hardwoods 
t h a n  we need.' This undoubtedly i s  t r u e  f o r  t h e  low-quality 
t r e e s  t h a t  make up t h e  bulk of t h e  s t ands ,  which f a c t  empha- 
s i z e s  aga in  the  s c a r c i t y  m i d  abundance. For i n  t h e  face  of 
t h i s  favorable growth balance, such q u a l i t y  m a t e r i a l s  a s  
tough ash,  oak f o r  bending and t i g h t  cooperage, high-grade 
sugar maple, and yellow b i rch  fo r  face  veneer a r e  scarce  o r  
almost nonexistent .  With some o t h e r  i tems,  such a s  high- 
grade black cherry,  s c a r c i t i e s  a r e  perhaps not  q u i t e  so  
acute ;  y e t  t h e  supply i s  s h o r t  enough t h a t  phenomenal p r i c e s  
a r e  paid f o r  logs  t h a t  meet c e r t a i n  s p e c i f i c a t i o n s .  

The hardwood market i n  general  has higher  q u a l i t y  de- 
mands than  t h e  softwood market. EXcept f o r  t h e  current  up- 
swing i n  use o f  hardwoods f o r  pulp, t h e r e  have been only 
l imi ted  o u t l e t s  f o r  t h e  lower grade mate r ia l s ,  and t h e s e  a t  
p r i c e s  t h a t  o f fe red  l i t t l e  i n c e n t i v e  t o  t h e  producer. More- 
over, extrac.tion and conversion c o s t s  a r e  higher  f o r  hard- 
woods than f o r  softwoods. These a r e  con t r ibu t ing  reasons f o r  
t h e  r e l a t i v e l y  low c u t  i n  r e l a t i o n  t o  growth i n  our present-  
day low-grade hardwood s tands .  

A CHANGING ATTITUDE 

TOWARD THE HARDWOODS 

General condemnation of t h e  low-grade hardwood s tands  
a s  worthless,  with hopes of f u t u r e  re tu rns  b u i l t  around con- 
ve rs ion  t o  con i fe r s ,  has i n  recent  y e a r s  been g iv ing  way t o  
a d i f f e r e n t  point  of view. True, on t h e  sandy s o i l s  and 
o ther  medium t o  poor hardwood s i t e s ,  conversion t o  con i fe r s  



s t i l l  appears t o  be the  b e t t e r  course. But it i s  becoming 
increasingly recognized t h a t  most of t he  heavier s o i l s  a r e  
by nature b e t t e r  adapted t o  hardwood growth, and t h a t  on the  
be t t e r  hardwood s i t e s  an inordinate  amount of cos t ly  strong- 
arm work i s  required t o  es tab l i sh  conifers  and keep them 
above the  hardwood competition, even with the  a i d  of modern 
s i l v i c i d a l  chemicals. Would it not be more log ica l  and 
p r a c t i c a l  t o  work w i t h  ra ther  than against  Nature: devote 
our e f f o r t s  t o  improving the qua l i ty  of the hardwood growing 
stock and the production of good hardwood timber? 

Increasing acceptance of t he  idea of devoting the  
be t t e r  hardwood lands t o  sustained qmlity-hardwood produc- 
t i o n  i s  c rys t a l l i z ing  i n t o  a new a t t i t u d e  among both forest-  
e r s  and laymen t h a t ,  we believe, presages a new era  i n  
northeastern forestry.  Instead of deploring a hardwood prob- 
lem, we a r e  recognizing a hardwood opportunity--an opportu- 
n i t y  t o  develop and get i n t o  prac t ice  s i l v i c u l t u r a l  and 
management methods t h a t  w i l l  e f f i c i en t ly  u t i l i z e  the  f u l l  
na tura l  capacity of these lands t a  produce fo re s t  products. 
The immediate t a sks  before us a r c  t o  f ind  out which s i t e s  o r  
areas  should be devoted t o  hardwoods, and how best  t o  grow 
them on those areas.  

Nothing i n  t h i s  sharpened i n t e r e s t  i n  hardwoods in-  
volves any b e l i t t l i n g  o r  de-emphasis of white pine and other 
conifers.  The demand fo r  softwood timber continues t o  in- 
crease, and there should be no slackening i n  e f f o r t s  t o  im- 
prove softwood management and expand softwood production. 
The new a t t i t u d e  only means grea te r  recognition of the  prin- 
c ip l e  t h a t  each s i t e  o r  area i s  best adapted t o  cer ta in  
kinds of t r e e s  o r  types of fores t .  Softwood s i t e s  would be 
given over t o  t h e  cu l ture  of softwood fores t s ,  some s i t e s  
might wel l  be assigned t o  mixed softwood-hardwood types, and 
the s i t e s  best  adapted t o  grow high-ut i l i ty  hardwoods would 
be devoted f u l l y  t o  t h e i r  production. 

The time i s  r ipe,  a s  it has never been before, f o r  
developing hardwood forestry.  

One of the chief fa.ctors i n  transforming the  problem 
of yesterday i n t o  the opportunity of today i s  t h e  improved 
technology and expanding market f o r  hardwood pulpwood. About 
a t h i r d  of t he  wood going i n t o  pulp now i s  hardwood. With 
t h i s  market, it becomes prof i tab le  t o  remove much of t he  
low-grade hardwood from stands i n  thinning and stand- 
improvement cut t ings,  and thereby bui ld up a growing stock 
of good-quality t rees .  The job of pu t t ing  run-dovtn hardwood 
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fores t s  under management thus becomes economically feas ib le  
from the  time of  the  f i r s t  conditioning cuts.  

The favorable s i t ua t ion  i n  the  pulpwood f i e l d  i s  fur- 
t h e r  abet ted by other technological advances--better knowl- 
edge on how t o  dry and use beech lumber, f o r  example--and by 
the  sustained high l e v e l  of i n d u s t r i a l  and economic a c t i v i t y  
i n  the country. A l l  t h i s  means markets f o r  low-grade mate- 
r i a l ,  without which no subs tan t ia l  progress i n  improving 
hardwood stands i s  possible.  

WHAT H A S  B E E N  D O N E  

To manage our hardwood fores t s ,  with t h e i r  consider- 
ab le  number of species growing on a wide a r ray  of s o i l  and 
s i t e  var ia t ions ,  requires both basic  and p r a c t i c a l  how-to- 
do-it information. Although present knowledge of hardwood 
management i s  by no means a blank page, there  a r e  a great 
many blank l ines .  Observations and a l imited amount of more 
formalized research over t h e  pas t  half-century have provided 
some p re t ty  good general information on the  s i t e  require- 
ments, the  r e l a t i v e  tolerances,  and the  more important pes t s  
of t h e  major species. We think we know some of the  funda- 
mentals of t h e i r  management: which species can be grown i n  
all-aged stands and cut  by s ingle- t ree select ion;  which do 
be t t e r  i n  even-aged stands o r  groups under some variant  of 
c l e a r  cu t t i ng  prac t ices ;  which species should be favored on 
dry s i t e s  o r  moist s i t e s ,  l i g h t  s o i l s  o r  heavy s o i l s ,  and so 
on. And we know t h a t  hardwoods a r e  much more sens i t ive  t o  
adverse factors  i n  f i e l d  plant ing than a r e  the  conifers.  

Quest i o n s ,  
Questions 

The blank l i n e s  on the management page show up when 
the  fores te r  comes face t o  face with spec i f ic  cases and 
s i tua t ions .  For a spec i f ic  combination of stand, s i t e ,  ac- 
ce s s ib i l i t y ,  and markets, w h a t  species  t o  faxor? how favor 
ce r t a in  ones and suppress others? how cut  the stand? how 
obtain the desired reproduction? how much growing stock t o  
carry? how minimize in sec t  and disease losses? O r ,  consid- 
e r ing  spec ia l  product requirements, on what s i t e s  and under 
what climates and management methods can wood of such prop- 
e r t i e s  as  high density,  toughness, o r  high bending s t rength 
be grown? I n  answering and ac t ing  upon a l l  such questions 



a s  these, t h e  r equ i s i t e  information i s  incomplete, the  
guidelines not well  established. The fo re s t  manager must, 
t o  a la rge  extent,  play by ear .  

S i t e ,  f o r  example, i s  a f i e l d  i n  which very l i t t l e  
basic  research has been done i n  t h e  Northeast. Good progress 
i n  s o i l  c l a s s i f i ca t ion  and mapping of cu l t iva ted  areas  i s  
being made by the  S o i l  Conservation Service, but only a 
l i t t l e  of such work has been done i n  forested areas. S o i l  
c l a s s i f i ca t ion  or iented t o  cropland agr icu l ture  i s  by i t s e l f  
of l imited value i n  fo re s t - s i t e  c lass i f ica t ion .  There have 
been a few studies  deal ing with the  forest-s i te- indicator  
s ignif icance of the low vegetation. The need i n  fores t ry  i s  
f o r  s i t e  c l a s s i f i ca t ion  i n  which s o i l  type, cover type, and 
the  various physiographic fac tors  a r e  in tegra ted  t o  provide 
a basis  f o r  predict ing growth and product ivi ty  by various 
t r e e  species. Two studies  of t h i s  s o r t  have recent ly been 
done--one i n  Maine with reference t o  red spruce, and one i n  
West Virginia with reference t o  oaks. These a r e  helpful  
s teps;  much more work along somewhat the same l i n e s  should 
be done. 

Regeneration--how t o  ge t  na tura l  reproduction of de- 
s i r ed  species o r  how t o  p lan t  them--is a universal prablem 
i n  fo re s t  management. Knowledge of site-species relat ion-  
ships i s  a prerequis i te  f o r  wise choice of the  species t o  be 
favored. As regards na tura l  regeneration, fores te rs  have a 
f a i r l y  good understanding of t he  seedbed requirements, t o l -  
erances, and competitive a b i l i t y  of our nat ive hardwoods. 
Often a major problem i n  obtaining t h e  desired reproduction 
i s  t o  suppress undesirable but more aggressive competitors. 
I n  part t h i s  may be accomplished by carefu l  manipulation and 
timing of t h e  harvest cuts.  Fai l ing i n  t h i s ,  we may accomp- 
l i s h  our purpose by weeding and release treatments. Although 
the  basic pr inciples  a r e  wel l  known, much more research w i l l  
be required t o  es tab l i sh  prec ise ly  how one can obtain natu- 
r a l  regeneration of the  d i f fe ren t  species i n  various s i tua-  
t ions.  

A s  f o r  plant ing hardwoods, it has been abundantly 
demonstrated t h a t  the conventional methods used f o r  conifers 
generally f a i l .  Various theor ies  a r e  extant a s  t o  why t h i s  
i s  so, and a s  t o  what i s  required fo r  hardwoods t o  succeed; 
but there a r e  few successful hardwood plantings t o  c i t e  a s  
evidence. Hardwood plant ing i s  a f i e l d  t h a t  i s  wide open 
f o r  f r u i t f u l  research. 



Work i n  forest- t ree improvement, o r  genetics,  has 
been under way i n  the  Northeast f o r  about 30 years,  with 
emphasis mainly on hybrid poplars. Since the  war, a marked 
upsurge of i n t e r e s t  i n  fo re s t  genetics has developed country- 
wide, centered l a rge ly  upon conifers.  I n  t h e  Northeast, the  
S ta t ion  has done a l i t t l e  preliminary work on hardfloods 
other  than poplar--specifically on the  birches, maples, and 
ashes. Except with the poplars, none of t h i s  work has pro- 
gressed t o  the point  where superior  select ions o r  hybrids 
a r e  avai lable  f o r  large-scale tes.ting. 

Forest-Wildlife 
Relationships 

Wildlife i n  varying degrees i s  a n  important f ac to r  i n  
fo re s t  management throughout t he  Northeast. Deer of course 
receive the  most a t ten t ion ,  both a s  pa r t  of t he  forest-land 
crop and as  a pes t  t h a t  i n t e r f e re s  with fo re s t  regeneration. 
I n  ce r t a in  sect ions,  notably northern Pennsylvania, an over- 
population of deer p rac t i ca l ly  precludes t h e  establishment 
of reproduction of black cherry, red and sugar maples, and 
most other  nat ive timber species except beech, thus making 
e f f i c i e n t  fo re s t  management almost impossible. Rabbits, 
mice, and porcupines a l so  a r e  more o r  l e s s  destruct ive.  
Small planted t r e e s  of nearly a l l  species a r e  subject t o  
damage by rabbi ts  and mice, a s  wel l  a s  by deer;  rabbi ts  and 
mice a r e  pa r t i cu l a r ly  destruct ive of hardwood species.  Many 
plantat ion f a i lu re s  have been caused mainly by wi ld l i f e  
depredations. 

Both the  S ta t ion  and other agencies have maintained 
some fenced exclosures t o  demonstrate t h a t  deer and/or rab- 
b i t s  do i n  f ac t  keep down the  growth of t r e e  seedlings, and 
t o  ge t  a quant i ta t ive  measure of the  damage. Wildl i fe  re- 
searchers have given us a p r e t t y  good understanding of t h e  
foot  habi ts ,  preferred food-plant species,  and nu t r i t i ona l  
requirements of t h e  d i f f e r en t  kinds of f o r e s t  wi ld l i fe ,  
pa r t i cu l a r ly  f o r  deer. But very l i t t l e  has been done i n  our 
region on methods f o r  pro tec t ing  t r e e s  o r  fo re s t s  against  
wi ld l i fe ,  o r  on ways t o  minimize the  damage. 

NEGLECTED AREAS IN RESEARCH 

With the great  d ive r s i t y  of fo re s t  conditions found 
i n  our 12-state t e r r i t o r y ,  it i s  but  na tura l  t h a t  some prob- 
lems o r  aspects of problems should be neglected under the  



l imited research programs now und-er way. These may be con- 
sidered b r i e f ly  under the general headings of species and 
f i e l d s  of study. 

Which Species 
Need Study Most 

I n  general, more s i l v i c a l  and s i l v i c u l t u r a l  i n f o m -  
t i o n  i s  avai lable  f o r  the commercially important conifers 
than f o r  the  hardwoods. Of the  hardwoods, knowledge i s  some- 
what more extensive f o r  ce r t a in  of the  choicer species l i k e  
white ash, yellow-poplar, white oak, and red oak. Less work 
has been done on the maples, birches, beech, hickory, bass- 
wood, and the  lower-value oaks. Strange a s  it may be, black 
cherry has not  been a s  much studied a s  some of t he  other  
hardwoods, despi te  the  f a c t  t h a t  choice logs command a high- 
e r  pr ice  than those of any other  northeastern species. This 
neglect i s  pa r t l y  explained by the  comparatively small com- 
mercial range of the  species,  and by the  comparatively re- 
cent development of high demand i n  r e l a t i on  t o  supply. 

The adequacy of information on the  more important 
commercial species i s  of course re la t ive ;  none has been 
wholly neglected by research workers, and none has been ex- 
haustively studied. Much remains t o  be learned of the  s i l -  
v i c a l  charac te r i s t ics  of each species,  and o f  how t o  t rans-  
l a t e  s i l v i c a l  knowledge i n t o  e f fec t ive  s i l v i c u l t u r e  and 
management pract ices .  However, taking our northeastern hard- 
woods under todayss  market conditions and conditions i n  the  
woods, the following species may be named a s  having received 
comparatively l i t t l e  research a t ten t ion ,  and a s  l i k e l y  t o  
y i e ld  good dividends from more intensive study. 

Black cherry. Major problem i s  how t o  perpetuate i n  i t  
natural  f o r e s t  stands. Associated problems a r e  protec- 

t i o n  against  deer i n  seedling stages,  control  of seedling 
diseases,  and how t o  e s t ab l i sh  the species by planting. 

Paper birch. The major problem, a s  with cherry, i s  how 
t o  perpetuate t h e  species i n  na tura l  stands. Associated 

problem a r e  how t o  minimize post-logging decadence i n  par- 
t i a l  cut t ings and how t o  es tab l i sh  the species by planting. 
The dieback - bronze birch borer complex, though causing 
l e s s  concern now than a decade ago, a l so  should be included 
among paper birch problems. This malady, which has marked 
s imi l a r i t i e s  t o  post-logging decadence but may appear i n  un- 



dis tu rbed  s tands ,  and i s  bel ieved t o  be caused by weather 
f a c t o r s ,  s t i l l  i s  somewhat of an  enigma. 

Yellow-poplar. Again, major problems a r e  perpetuat ion 
of t h e  species ,  and how t o  p l a n t  it successful ly .  Inas- 

much a s  good poplar  s i t e s  usua l ly  a r e  a l s o  very good f o r  
Japanese honeysuckle, c o n t r o l  of t h i s  v ine  i n  some places  i s  
a n  important secondary problem i n  pop la r  management, and may 
be t h e  determining f a c t o r  i n  ob ta in ing  regeneration.  

Beech. I n  c o n t r a s t  t o  cherry ,  b i rch,  and poplar ,  t h e  
major problem wi th  beech i s  how t o  prevent it from be- 

coming predominant a t  t h e  expense of o t h e r  more d e s i r a b l e  
species  i n  t h e  hardwood f o r e s t .  Associated problems a r e  how 
t o  produce higher q u a l i t y  m a t e r i a l  i n  t h e  beech t h a t  i s  re-  
t a i n e d  i n  t h e  stands,  and how t o  c o n t r o l  o r  minimize t h e  
losses  from t h e  beech s c a l e  - n e c t r i a  complex. 

Two o ther  species  o r  groups may a l s o  be noted, s i n c e  
t h e y  a r e  somewhat i n  t h e  pub l ic  eye. Sugar maple, which i s  
o f  unique importance i n  p a r t s  o f  t h e  Northeast  a s  t h e  source 
o f  maple-sugar products,  i s  t o  rece ive  a t t e n t i o n  a t  t h e  
S t a t i o n ' s  newly es tab l i shed  u n i t  a t  Burlington,  Vermont. A s  
a t imber species ,  sugar maple poses l e s s  urgent problems 
t h a n  t h e  species  l i s t e d  above. Secondly, t h e  oaks a s  a group 
a r e  of concern because of t h e  oak-wilt d i sease  and a n  un- 
i d e n t i f i e d  dieback d i sease  prevalent  among red oaks i n  
northwestern Pennsylvania and ad jacen t  New York. Both d i s -  
eases a r e  rece iv ing  research a t t e n t i o n .  I f  e i t h e r  of t h e s e  
d i seases  should become a se r ious  t h r e a t  t o  our oaks, i t  
would profoundly a f f e c t  management problems and p rac t i ces  i n  
t h e  oak types.  

F i e l d s  
Of Study 

S i l v i c u l t u r e  t r a d i t i o n a l l y  has drawn t h e  major share  
of f o r e s t r y  research e f f o r t ;  and, a s  previously  noted, a 
f a i r l y  good body of s i l v i c a l  and s i l v i c u l t u r a l  knowledge has 
been b u i l t  up. Much s t i l l  remains t o  be learned,  however, 
about t h e  s i l v i c u l t u r e  o f  a l l  our  commercial f o r e s t  spec ies ,  
both  softwood and hardwood. 

A major need i s  f o r  l o c a l i z e d  research t o  adapt t h e  
a v a i l a b l e  general ized information t o  t h e  l o c a l  v a r i a t i o n s  o f  
c l imate ,  s o i l ,  s i t e ,  f o r e s t  cover, and f o r e s t  condit ion.  The 
most e f f e c t i v e  a p p l i c a t i o n  o f  known s i l v i c u l t u r a l  p r i n c i p l e s  



depends upon such loca l  t e s t i n g  and adaptation. 

Current waves of popular i n t e r e s t  i n  other  f i e l d s  of 
study, worthwhile though they may be, should never be allow- 
ed t o  d iver t  research e f f o r t s  en t i r e ly  o r  even la rge ly  away 
from s i lv i cu l tu re .  A s  the  mainstay of fo re s t  science and 
pract ice,  s i l v i c u l t u r e  must remain a f i e l d  of continuing 
invest igat ion.  

One neglected f i e l d  of study, c losely re la ted  t o  sil- 
vicul ture ,  i s  hardwood fo re s t  t r e e  planting. Although a 
f a i r  amount of empirical p lan t ing  research has been done, 
t h e  emphasis has been mainly on conifers.  As noted ea r l i e r ,  
hardwoods respond poorly t o  t h e  usual methods of f i e l d  
planting, and have therefore been la rge ly  dropped from ac- 
t i o n  programs i n  reforestat ion.  Only a few sporadic attempts 
have been made t o  determine why the  hardwoods f a i l ,  o r  what 
i s  required f o r  them t o  succeed. Pr ior  t o  World hlar I1 the  
Northeastern S ta t ion  had s t a r t e d  s tudies  along these  l i n e s ,  
but t he  project  was dropped during the  war and never re- 
activated. Now, with the  upsurge of i n t e r e s t  i n  hardwood 
fo re s t  management, the  need t o  f ind out how t o  .plant these 
species successfully takes on an added urgency. 

Another neglected f i e l d ,  a l so  closely re la ted  t o  s i l -  
vicul ture ,  i s  inves t iga t ion  of s o i l s  and s i t e s .  The science 
of fores t  s o i l s  i s  a r e l a t ive ly  new spec ia l iza t ion  i n  t he  
broader f i e l d  of s o i l  science. Technicians a r e  t ra ined  i n  
fo re s t  s o i l s  . i n  only a few schools, and s t i l l  a r e  scarce. 
Research ca l l i ng  f o r  the  s k i l l s  of f o r e s t  s o i l  s c i e n t i s t s  i s  
needed t o  develop ways and means t o  c l a s s i fy  and ident i fy  
t h e  s o i l  and s i t e  var ian ts  t h a t  a r e  s ign i f icant  t o  t r e e  
growth and vigor, and t o  determine the  relat lonships between 
those variants  and d i f fe ren t  t r e e  species. Bet te r  knowledge 
and understanding of s i t e  relat ionships w i l l  provide a much 
firmer foot ing f o r  t h e  p rac t i ce  of s i l v i c u l t u r e  i n  managing 
our fores t s ,  and such understanding i s  e s sen t i a l  t o  progress 
i n  solving the  hardwood plant ing problem. 

Forest t r e e  genetics,  though it has been on the  scene 
f o r  some 30 years, has u n t i l  recent ly a t t r a c t e d  l i t t l e  f i -  
nancial support, and except f o r  t he  poplars, hardwood spe- 
c i e s  have been almost wholly neglected. L i t t l e  i s  known a s  
y e t  of t he  extent  of genetic var ia t ion  i n  t he  important 
hardwoods, of the  p o s s i b i l i t i e s  f o r  se lec t ing  and propaga- 
t i n g  na tura l ly  superior  s t r a in s ,  o r  f o r  producing superior 
s t r a i n s  by hybridization. I n  fac t ,  f o r  sugar maple and 
probably some other species,  problems i n  such f a c i l i t a t i n g  



techniques a s  vege ta t ive  propagation must be solved before 
r e a l  progress  can be made i n  t h e  production of super io r  
s t r a i n s .  

Other f i e l d s  o f  study t h a t  have been neglected o r  
only s u p e r f i c i a l l y  worked inc lude  (1) how t o  produce wood of 
s p e c i f i c  q u a l i t i e s  such a s  high dens i ty  o r  good bending 
p r o p e r t i e s ;  (2)  optimum d e n s i t i e s  o f  s tocking f o r  var ious  
species  o r  types  on d i f f e r e n t  c lasses  of s i t e s  o r  i n  d i f -  
f e r e n t  geographic regions;  (3) cos t  and r e t u r n  aspec t s  of 
var ious  s i l v i c u l t u r a l  measures such a s  weeding, noncommer- 
c i a l  th inn ing  o r  r e l e a s e  cu t t ing ,  pruning, seedbed prepr-ra- 
t i o n ,  and t h e  l i k e  f o r  d i f f e r e n t  spec ies ,  f o r e s t  types ,  
s i t e s ,  and regions;  (4) c o n t r o l  o r  evasion of w i l d l i f e  dam- 
age; (5) s i l v i c u l t u r a l  uses of h e r b i c i d a l  chemicals. 

F ina l ly ,  without p in-point ing p a r t i c u l a r  f i e l d s  o f  
study, me can say t h a t  b a s i c  research as a philosophy and a 
method has been p r e t t y  much neglected i n  f o r e s t r y .  The ap- 
proach i n  t h e  p a s t  has been l a r g e l y  empir ical ,  which has 
served us wel l ,  and w i l l  continue t o  charac te r ize  a substan- 
t i a l  p a r t  of our  research e f f o r t .  But f o r e s t r y  has come of  
age t o  t h e  po in t  where we should dig deeper i n t o  t h e  funda- 
mental  processes and reac t ions  of t r e e s  and of t h e  o t h e r  
l i f e  forms t h a t  a f f e c t  t r e e  growth. Fores t  research must 
begin t q  look more t o  t h e  How and Why of things--into t h e  
physiological  processes wi th in  t h e  p l a n t  acd i n t o  t h e  eco- 
l o g i c a l  r eac t ions  of t h e  p l a n t  wi th  t h e  phys ica l ,  chemical, 
and b i o l o g i c a l  f a c t o r s  of i t s  environment. Such research 
provides understanding of causes a n d . e f f e c t s ,  and under- 
s tanding i n  t u r n  leads  t o  more e f f e c t i v e  p r a c t i c e s .  

A  R E S E A R C H  P R O G R A M  

F O R  HARDWOOD F O R E S T  M A N A G E M E N T  

The S t a t i o n  has compartment and p l o t  s t u d i e s  i n  hard- 
wood s i l v i c u l t u r e  and f o r e s t  management now i n  progress a t  
four  of i t s  research cen te r s .  For t h e  most part ,  t h i s  i s  
empir ical  o r  appl ied research.  These p r o j e c t s  a r e  y i e l d i n g  
valuable  r e s u l t s  and w i l l  be continued. Hoxever, t o  put t h e  
research i n  hardwoods on a s c a l e  more near ly  consonant wi th  
t h e  importance o f  t h e  resource,  a considerably expanded 
program i s  c a l l e d  fo r .  I n  a n  expanded program, t h e  major 
emphasis .should be placed on research of a more bas ic  char- 
a c t e r .  The general  d i r e c t i o n  and scope o f  such a program i s  
i n d i c a t e d  below. 



1 Soi l - s i te  s tudies .  T h i s  has been l i s t e d  e a r l i e r  a s  one 
of the neglected f i e l d s  of study, and a l so  i n  the review 

of research where two recent s tudies  i n  the S ta t ion  were 
noted. Information on s i t e  relat ionships i s  an e s sen t i a l  
foundation f o r  e f fec t ive  work i n  planting, na tura l  regenera- 
t ion ,  and the s i l v i c u l t u r a l  aspects  of fo re s t  management. 
S i t e  s tud ies  should be conducted a t  several  of the Centers, 
and should eventually cover a l l  the  more important species 
i n  our region, both hardwood and softwood. Hardwood species 
t h a t  should be worked on include basswood, black cherry, 
yellow-poplar, white ash, sugar maple, oaks, white and yel- 
low birches,  and sweet gum. I n  the  course of s tud ies  of 
these species o r  of the  types i n  which they occur, we should 
a l so  learn  a good deal  concerning s i t e  relat ionships of two 
l e s s  valuable but highly ubiquitous species--red maple and 
American beech. 

2 Natural-regeneration s tudies .  These should be concerned 
with ascertaining the  physical and b io t i c  factors  t h a t  

influence establishment of na tura l  reproduction of t he  im- 
portant species, and with finding ways t o  modify or  control  
those factors  t o  obtain desired reproduction. 

3 Hardwood-planting studies.  These should include (a) 
nursery s tudies ,  and (b) f i e l d  planting. The l a t t e r  

should be concerned with e s sen t i a l l y  the  same fac tors  and 
objectives a s  i n  na tu ra l  regeneration, The nursery s tudies  
could be mostly of an empirical nature, aimed a t  determining 
the proper leve ls  of s o i l  nu t r ien ts ,  moisture, seedling 
density,  and other  control lable  variables fo r  the  production 
of high-quality hardwood p lan t ing  stock. The Sta t ion  i s  now 
committed t o  work along these  l i nes ,  s t a r t i n g  on sugarmaple. 
I n  an expanded program, the  s tudies  should be extended t o  
cover yellow-poplar, ash, cherry, and other  species. 

4 Basic physiological-ecological s tudies .  These should 
a l s o  deal with the  fac tors  t h a t  influence seed gemina- 

t i o n  and seedling growth, but with grea te r  emphasis on the  
basic aspects and, a s  required, with use of more precise  
techniques than a r e  implied i n  Nos. 2 and 3 above. We a r e  
pa r t i cu l a r ly  for tunate  a t  our Be l t sv i l l e  Center i n  having 
access t o  the  spec ia l  f a c i l i t i e s  of the  Agricultural Re- 
search Center. Invest igat ions there  can include laboratory 
and greenhouse s tudies  a s  wel l  a s  nursery and f i e l d  work on 
the  e f f ec t s  of such fac tors  a s  l i g h t ,  temperature, moisture, 
and nu t r i t i ona l  leve ls  upon germination and growth. A t  most 
of the other  Centers, t he  invest igat ions of necessity would 
be r e s t r i c t ed  t o  ecological f i e l d  s tudies .  



5 Fri ld l i f  e r e l a t i o n s h i p s  and control ,  These s t u d i e s  might 
be mostly empir ical  t e s t s  of con t ro l  measures, o r  they  

might g e t  i n t o  bas ic  f a c t o r s ,  depending upon t h e  cooperative 
arrangements t h a t  may be poss ib le ,  and t h e  a v a i l a b i l i t y  o f  
proper ly  t r a i n e d  personnel. I f  a w i l d l i f e  t echn ic ian  could 
be permanently a t t ached  t o  t h e  S ta t ion ,  some b a s i c  work on 
animal populations,  n u t r i t i o n ,  and t h e  l i k e  would be pos- 
s i b l e .  

Genetics. Addi t ional  work on hardwoods should be under- 6 taken, probably a t  t h e  Morris Arboretum. At tent ion 
should be devoted p a r t i c u l a r l y  t o  t h e  b i rches ,  maples, oaks, 
yellow-poplar, and black cherry.  We expect t o  cont inue 
f i e l d  t e s t i n g  of t h e  hybrid poplars.  

Stand s tud ies .  These should be l a r g e l y  app l ied  resea rch  
aimed a t  determination of t h e  l e v e l s  o f  s tocking and 

s tand  s t r u c t u r e  f o r  d i f f e r e n t  hardmood types  t h a t  would 
y i e l d  t h e  maximum continuous production of f o r e s t  products. 
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