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ABSTRACT 

F o r e s  t m a n a g e r s  o f t e n  q u e s t i o n  t h e  economic f e a s i b i l i t y  
of  c u l t u r a l  p r a c t i c e s  i n  h a r d w o o d  s a p l i n g  s t a n d s .  
I n v e s t m e n t  f a c t o r s ,  i n c l u d i n g  i n i t i a l  t reaLment c o s t ,  
r e q u i r e d  r a t e  of  r e t u r n ,  i n v e s t m e n t  p e r i o d ,  a n d  s t a n d  
r e s p o n s e  t o  t r e a t m e n t  a r e  d i s c u s s e d  i n  terms of how they  
a f f e c t  t h e  outcome of  e a r l y  i n v e s t m e n t s  i n  e v e n - a g e d  
h a r d w o o d  s t ands  . A t t e n t i o n  i s  focused on precommercial  
t h i n n i n g  i n  hardwood s a p l i n g , - s t a n d s .  G u i d e l i n e s  a r e  
~ r o v i d e d  t o  i n d i c a t e  t h e  maximum a l l o w a b l e  t r e a t m e n t  
c o s t  u n d e r  w h i c h  p r e c o m m e r c i a l  t h i n n i n g  c a n  b e  
p r o f i t a b l e .  Data s u g g e s t  t h a t  precommercial  t h i n n i n g  i s  
economical  on ly  i n  young s t a n d s  c o n t a i n i n g  r e l a t i v e l y  
h igh-value  s p e c i e s .  

I n t r o d u c t i o n  

F o r e s t  m a n a g e r s  o f t e n  q u e s t i o n  t h e  need f o r  c u l t u r a l  p r a c t i c e s  i n  
hardwood s a p l i n g  s t a n d s .  

1 .  What can be ga ined  by a p p l y i n g  c u l t u r a l  t r e a t m e n t s  
i n  young s t a n d s ?  

2 .  What  i s  t h e  r a t e  of  r e t u r n  on e a r l y  precommercial  
c u l t u r a l  t r e a t m e n t s ?  

3 Are  c u l t u r a l  t r e a t m e n t s  i n  hardwood s a p l i n g  s t a n d s  
economical?  

U n f o r t u n a t e l y  , t h e r e  a r e  n o  u n i v e r s a l  answers t o  t h e s e  impor tan t  
q u e s t i o n s .  A precommercial  t r e a t m e n t  i n  y o u n g  h a r d w o o d  s t a n d s  i s  
e s s e n t i a l l y  a  d i r e c t  i n v e s t m e n t  i n  t i m b e r  p r o d u c t i o n ,  and t h e  
p r o f i t a b i l i t y  of  t h a t  i n v e s t m e n t  d e p e - n d s  o n  many  f a c t o r s .  T h e s e  
f a c t o r s  i n c l u d e  i n i t i a l  t r e a t m e n t  c o s t ,  r e q u i r e d  r a t e  of r e t u r n ,  
inves tment  ~ e r i o d ,  and s t a n d  r e s p - o n s e  t o  t r e a t m e n t .  T h i s  p a p e r  
p r o v i d e s  b a s i c  i n f o r m a t i o n  on 'each of t h e  f o u r  inves tment  f a c t o r s .  
G u i d e l i n e s  a r e  ~ r o v i d e d  t o  a s s i s t  f o r e s  t m a n a g e r s  i n  e v a l u a t i n g  
p r  e  c  omme r c  i a  1 t h i n n i n g s  i n  hardwood s t a n d s  . The g u i d e l i n e s  i n d i c a t e  
t h e  maximum a l l o w a b l e  t r e a t m e n t  c o s t  u n d e r  w h i c h  p r e c o m m e r c i a l  
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t h i n n i n g  c a n  b e  p r o f i t a b l e - - t h e y  i n d i c a t e  when e a r l y  inves tments  i n  
t h i n n i n g  e a r n  j u s t  a s  much  money  a s  o t h e r  s i m i l a r  i n v e s t m e n t s  
a v a i l a b l e  t o  t h e  landowner. 

I n i t i a l  Treatment  Cost  

C u l t u r a l  p r a c t i c e s  i n  v e r y  y o u n g  h a r d w o o d  s t a n d s  r a r e l y  y i e l d  
merchan tab le  p roduc t s .  Stems c u t  d u r i n g  w e e d i n g s  , c l e a n i n g s  , a n d  
c r o p - t r e e  r e l e a s e  a r e  u s u a l l y  unmerchantable  due t o  s m a l l  ave rage  s i z e  
and t h e  h i g h  c o s t  of  r e m o v i n g ,  t r a n s p o r t i n g ,  a n d  p r o c e s s i n g  t h e  
m a t e r i a l .  I n  h e r b i c i d e  t r e a t m e n t s ,  unwanted s tems a r e  l e f t  s t a n d i n g  
i n  t h e  woods. Thus, f o r  most t r e a t m e n t s  i n  s a p l i n g  s t a n d s ,  t h e r e  i s  
no immediate income t o  o f f s e t  some of t h e  t r e a t m e n t  c o s t .  

R e g a r d l e s s  o f  t h e  name given t o  a p a r t i c u l a r  precommercial  c u l t u r a l  
p r a c t i c e ,  t h e  e f f e c t ,  on t h e  landowner ' s  pocket  book i s  t h e  same- -  t h e  
t r e a t m e n t  c o s t s  money  a n d  t h e  money  s p e n t  shou ld  be viewed a s  an 
inves tment  i n  an immature t imber  s t a n d .  Most p r e c o m m e r c i a l  c u l t u r a l  
p r a c t i c e s  a r e  t i m b e r  s t a n d  i m p r o v e m e n t  (TSI )  o p e r a t i o n s  such a s  
removing u n d e s i r a b l e  t r e e s  o r  s p e c i e s  and v i n e s .  A l s o  i n c l u d e d  a r e  
p r e c o m m e r c i a l  t h i n n i n g s  t o  c o n t r o l  s t a n d  d e n s i t y  and r e d i s t r i b u t e  
growth t o  d e s i r a b l e  r e s i d u a l  s t e m s .  T h e  g o a l  i n  e a c h  o f  t h e s e  
p r a c t i c e s  i s  t o  ~ r o v i d e  t h e  landowner w i t h  h i g h e r  stumpage revenues  i n  
t h e  f u t u r e  a s  a d i r e c t  r e s u l t  of  t h e  e a r l y  inves tment .  

To  d e t e r m i n e  t h e  economic f e a s i b i l i t y  of a proposed c u l t u r a l  p r a c t i c e  
i n  a g iven  s t a n d ,  t h e  f o r e s t  manager f i r s t  n e e d s  t o  know t h e  t o t a l  
c o s t  o f  t h e  t r e a t m e n t .  ' T h i s  ~ r o v i d e s  a b a s i s  f o r  de te rmin ing  t h e  
r e s i d u a l  s t a n d  r e s p o n s e  .needed - i n  t h e  f u t u r e  t o  r e c o v e r  t h e  i n i  t i a  1 
i n v e s t m e n t .  I n  a d d i t i o n  t o  t h e  a c t u a l  c o s t  of  c a r r y i n g  o u t  t h e  
o p e r a t i o n ,  t h e  landowner m'ust c o n s i d e r  t h e  c o s t  o f  p r o f e s s i o n a l  
s e r v i c e s  d i r e c t l y  r e l - a t e d  t o  t h e  t r e a t m e n t .  These s e r v i c e s  may 
i n c l u d e  e v a l u a t i n g  t h e  i n i t i a l  c b n d i t i o n  of  t h e  s t a n d  a n d / o r  m a r k i n g  
t r e e s  i n  t h e  s t a n d .  When c o s t  s h a r i n g  i s  a v a i l a b l e ,  t h e  t o t a l  c o s t  t o  
t h e  landowner w i l l  be reduced.  The t o t a l  c o s t  t o  t h e  landowner s h o u l d  
i n c  1 u d e  a 11 e x p e n d i t u r e s  r e l a t e d  to" t h e  t r e a t m e n t  minus any immediate 
income o r  c o s t - s h a r i n g  t h a t  r e d u c e  t h e  l a n d o w n e r ' s  o u t - o f - p o c k e t  
expenses .  

T h e  t o t a l  c o s  t of a p a r t i c u l a r  c u l t u r a l  p r a c t i c e  w i l l  v a r y  depending 
on t h e  i n i t i a l  c o n d i t i o n  of t h e  s t a n d  a n d  t h e  m e t h o d  e m p l o y e d  t o  
c o m p l e t e  t h e  o p e r a t i o n .  For  example, v i n e  c o n t r o l  i n  immature s t a n d s  
can c o s t  from $5 t o  $50 /ac re ,  depending on t h e  s e v e r i t y  o f  t h e  v i n e  
p r o b l e m  a n d  t h e  m e t h o d  u s e d  t o  e l i m i n a t e  t h e  v i n e s  (Smith 1984).  
Tab le  1 shows t h e  p o s s i b l e  range i n  t o t a l  t r e a t m e n t  c o s t  f o r  s e l e c t e d  
p r e c  ommer c i a  1 c u l t u r a l  p r a c t i c e s .  Those f i g u r e s  were d e r i v e d  from 
r e c e n t  c o s t  s t u d i e s  which p rov ided  t r e a t m e n t  c o s t  i n d i c a t o r s  s u c h  a s  
m a n - h o u r s  ; machine h o u r s ,  chemical  usage r a t e s ,  and f u e l  r equ i rements  
( M i l l e r  1984a, b ) .  Ranges a r e  p r e s e n t e d  t o  i l l u s t r a t e  t h e  v a r i a b i l i t y  
o f  i n v e s t m e n t s  i n  y o u n g  h a r d w o o d  s t a n d s .  For  some precommercial  
p r a c t i c e s ,  t h e  ranges  a r e  r e l a t i v e l y  n a r r o w .  A c r o p  t r e e  r e l e a s e  
t r e a t m e n t  i n  a 15- t o  20-year-old s t a n d ,  f o r  example,  cou ld  c o s t  from 
$28 t o  $ 4 5 / a c r e  us ing  cha in  s a w  f e l l i n g  a s  t h e  t r e a t m e n t  m e t h o d .  



H o w e v e r ,  a  c h e m i c a l  r e l e a s e  i n  t h e  same s t a n d  could  c o s t  from $38 t o  
$75 /ac re .  

Tab le  1. Treatment c o s t s  pe r  a c r e  f o r  s e l e c t e d  precommercial 
c u l t u r a l  p r a c t i c e s .  

Treatment Method Cost / a c r e  

D o l l a r s  

Crop- t ree  r e l e a s e  Chain saw f e l l i n g  
Crop- t ree  r e l e a s e  Stem i n j e c t  i o n  
Crop- t ree  r e l e a s e  Basal  s p r a y i n g  
Vine c o n t r o l  C u t t i n g  

Required Rate  o f  Return 

A p r e c o m m e r c i a l  c u l t u r a l  t r e a t m e n t  i n  a  young hardwood s t a n d  i s  only  
one o f  many investment  o p p o r t u n i t i e s  a v a i l a b l e  t o  a  w o o d l a n d  o w n e r .  
F o r  e x a m p l e ,  t h e  l a n d o w n e r  c o u l d  s e l l  t h e  woodland and i n v e s t  t h e  
p roceeds  i n  s t o c k s  o r  bonds. However, f o r  most landowners c o n s i d e r  i n g  
p r e c o m m e r c i a l  t h i n n i n g  i n  a  young s t a n d ,  t h e  d e c i s i o n  t o  c o n t i n u e  
producing hardwood t imber  has  a l r e a d y  been made. Thus, t h e  l a n d o w n e r  
h a s  t o  d e c i d e  between two c o u r s e s  of ac t ion- - inves t  i n  a  precommercial 
t h i n n i n g  o r  a l l o w  t h e  young s t a n d  t o  grow u n d i s t u r b e d .  

T o  e v a l u a t e  a  p r o p o s e d  i n v e s t m e n t  i n  a  hardwood s a p l i n g  s t a n d ,  t h e  
f o r e s t  owner o r  manager must i d e n t i f y  t h e  " r e q u i r e d  r a t e  o f  r e t u r n .  I' 

T h e  r e q u i r e d  r a t e  o f  r e t u r n  can be determined by t h e  source  of t h e  
money used t o  pay f o r  t h e  s t a n d  t r e a t m e n t .  I f  t h e  landowner w i t h d r a w s  
m o n e y  f r o m  s a v i n g s  t o  p a y  f o r  t h e  t r e a t m e n t ,  t h e  t h i n n i n g  should 
p rov ide  a  r e t u r n  a t  l e a s t  equa l  t o  t h e  i n t e r e s t  ea rned  i n  t h e  s a v i n g s  
a c c o u n t .  I f  t h e  landowner t a k e s  o u t  a  loan  t o  f i n a n c e  t h e  t r e a t m e n t ,  
t h e  t h i n n i n g  should p rov ide  a  r e t u r n  a t  l e a s t  e q u a l  t o  t h e  i n t e r e s t  
p a i d  o n  t h e  l o a n .  To be economical ,  a  long-term f o r e s t r y  investment  
is  " requ i red"  t o  e a r n  a t  l e a s t  t h i s  r a t e  of r e t u r n .  O t h e r w i s e ,  t h e  
landowner is  l o s i n g  money by i n v e s t i n g  i n  a  precommercial t h i n n i n g .  

F o r  m o s t  l a n d o w n e r s ,  I recommend us ing  9 o r  10% as  t h e  r e q u i r e d  r a t e  
o f  r e t u r n .  Sometimes, nonmonetary r e t u r n s  such a s  t h e  d e v e l o p m e n t  o f  
w i l d l i f e  h a b i t a t  may j u s t i f y  a  lower r a t e .  The landowner may f e e l  
t h a t  a  7.5% r e t u r n  is  s a t i s f a c t o r y  c o n s i d e r i n g  o t h e r  m a n a g e m e n t  
o b j e c t  i v e s  . But from a  s t r i c t  economic s t a n d p o i n t ,  t h e  r e q u i r e d  r a t e  
o f  r e t u r n  on precommercial  c u l t u r a l  p r a c t i c e s  should be d e t e r m i n e d  b y  
t h e  i n d i v i d u a l  landowner ' s  s o u r c e s  of funding.  



Real  r a t e s  v s  market  r a t e s  of r e t u r n  

M a r k e t  r a t e s  a r e  easy  t o  unders tand  because  we a l l  d e a l  w i t h  them i n  
our  p e r s o n a l  f i n a n c e s .  I n t e r e s t  r a t e s  o n  c a r  l o a n s ,  m o r t g a g e s ,  
s a v i n g s  a c c o u n t s ,  and money markets  a r e  a l l  market  r a t e s .  A r e a l  r a t e  
of  r e t u r n  s imply i n d i c a t e s  how much an i n v e s t m e n t  w i l l  e a r n  w i t h o u t  
t h e  e f f e c t s  o f  i n f l a t i o n  ( F o s t e r  1984). Th i s  i s  u s e f u l  i n  a n a l y z i n g  
long-term f o r e s t r y  inves tments  because  w i t h  r e a l  r a t e s  of r e t u r n  t h e r e  
i s  n o  n e e d  t o  p r e d i c t  how i n f l a t i o n  w i l l  a f f e c t  stumpage p r i c e s  over  
t ime.  The fo l lowing  formula i s  used t o  compute t h e  r e q u i r e d  r e a l  r a t e  
of r e t u r n :  

where 

r = decimal e q u i v a l e n t  of t h e  r e a l  r a t e  
m = decimal  e q u i v a l e n t  of t h e  market  r a t e  
i = decimal e q u i v a l e n t  of t h e  i n f l a t i o n  r a t e .  

I f  i n f l a t i o n  i s  e x p e c t e d  t o  be 5%, and t h e  r e q u i r e d  market  r a t e  of 
r e t u r n  i s  9%,  then  t h e  r e q u i r e d  r e a l  r a t e  of r e t u r n  i s  a b o u t  4 % .  I n  
o t h e r  words ,  a  f o r e s t r y  inves tment  t h a t  e a r n s  a  4% r e a l  r a t e  of r e t u r n  
i s  e q u i v a l e n t  t o  one t h a t  e a r n s  a  9% market  r a t e  o f  r e  t u r n  when t h e  
annua l  i n f l a t i o n  r a t e  i s  expec ted  t o  average  5% i n  t h e  f u t u r e .  

R e a l  r a t e s  o f  r e t u r n  a r e  u s e f u l  f o r  computing t h e  f u t u r e  growth and 
s t a n d  v a l u e  i n c r e a s e  needed f o r  a  p r o f i t a b l e  t r e a t m e n t  w i t h o u t  t h e  
e f f e c t s  o f  i n f l a t i o n .  T o d a y ' s  s t u m p a g e  p r i c e s  c a n  be used t o  
d e t e r m i n e  t h e  f u t u r e  volume i n c r e a s e s  needed t o  r e c  o v e r  t h e  i n i t i a l  
i n v e s t m e n t  . T h i s  s i m p l i f i e s  t h e  a n a l y s i s  and makes i t  e a s i e r  t o  
e v a l u a t e  t h e  t r e a t m e n t  i n  terms of  d iamete r  growth,  volume growth ,  a n d  
changes i n  s p e c i e s  composi t ion f a m i l i a r  t o  most f o r e s t e r s .  

T h o u g h  t h e  r e q u i r e d  r a t e  o f  r e t u r n  may n o t  b e  t h e  same f o r  two 
landowners c o n s i d e r i n g  t h e  same inves tment ,  t h e  a n a l y  t i c  a  1 p r o c e d u r e  
f o r  e v a l u a t i n g  a  p r e c o m m e r c i a l  c u l t u r e  p r a c t i c e  i s  e s s e n t i a l l y  t h e  
same. The f o r e s t  owner o r  manager must f i r s t  de te rmine  t h e  t o t a l  c o s t  
o f  t h e  i n v e s t m e n t  a n d  then  de te rmine  t h e  r e q u i r e d  r a t e  of  r e t u r n  on 
money i n v e s t e d  i n  t h e  s t a n d .  Once t h e s e  two i n v e s t m e n t  f a c t o r s  a r e  
d e f i n e d ,  t h e  a n a l y s i s  f o c u s e s  o n  p r e d i c t i n g  t h e  r e s i d u a l  s t a n d  
r e s p o n s e  and t h e  p o t e n t i a l  f o r  i n c r e a s i n g  n e t  stumpage revenues  i n  t h e  
f u t u r e .  T h e  s u c c e s s  of  t h e  inves tment  w i l l  depend on t h e  amount of 
s t a n d  v a l u e  i n c r e a s e  and t h e  l e n g t h  of  t ime t h e  l a n d o w n e r  m u s t  w a i t  
f o r  t h e  added v a l u e .  

The Inves tment  Period 

T h e  o b  j e c  t i v e  of a  precommercial  c u l t u r a l  p r a c t i c e  is  t o  i n c r e a s e  t h e  
l andowner ' s  n e t  income from t h e  s t a n d  a t  some t ime i n  t h e  f u t u r e .  A S  
w i t h  a l l  i n v e s t m e n t s ,  t h e  landowner must wa i t  a  g i v e n  p e r i o d  of  t ime 
f o r  t h e  r e t u r n s  on t h e  inves tment .  The l e n g t h  of  t i m e  t h e  l a n d o w n e r  
m u s t  w a i t  f o r  t h e  a d d e d  i n c o m e  i s  c a l l e d  t h e  "investment pe r iod . "  



T o g e t h e r  w i t h  t h e  c o s t  o f  t h e  p r o p o s e d  c u l t u r a l  p r a c t i c e  and t h e  
l andowner ' s  r e q u i r e d  r a t e  o f  r e t u r n ,  t h e  inves tment  p e r i o d  d e t e r m i n e s  
how much s t a n d  v a l u e  i n c r e a s e  i s  needed f o r  an economical  inves tment .  

P r e c o m m e r c  i a l  c u l t u r a l  p r a c t i c e s  e n t a i l  r e l a t i v e l y  long inves tment  
p e r i o d s ,  from about  20 t o  70 y e a r s  depending on t h e  i n i t i a l  age o f  t h e  
t r e a t e d  s t a n d .  F o r  a  g i v e n  t r e a t m e n t  c o s t  and r e q u i r e d  r a t e  of 
r e t u r n ,  t h e  l o n g e r  t h e  inves tment  ~ e r i o d ,  t h e  g r e a t e r  t h e  r e t u r n  m u s t  
b e  t o  r e s u l t  i n  a n  economical  inves tment .  But e s t i m a t i n g  t h e  e x a c t  
l e n g t h  of  inves tment  p e r i o d  can be d i f f i c u l t .  Thus, t h e  l e n g t h  o f  t h e  
i n v e  s tment p e r i o d  depends on t h e  owner 's  e x p e c t a t i o n s  about  t h e  growth 
r e s p o n s e  of  t h e  t r e a t e d  s t a n d  and t h e  s i z e  of merchantable  p r o d u c e s  i n  
l o c a l  marke t s .  

B e c a u s e  t h e s e  f a c t o r s  a r e  ex t remely  v a r i a b l e  among i n d i v i d u a l  t imber  
s t a n d s ,  i t  i s  wise  t o ' e v a l u a t e  a  p a r t i c u l a r  c u l t u r a l  t r e a t m e n t  u s i n g  a  
r a n g e  o f  i n v e s t m e n t  p e r i o d s .  Using a  range of inves tment  p e r i o d s  
s i m p l y  p r o v i d e s  m o r e  i n f o r m a t i o n  f o r  e v a l u a t i n g  t h e  p r o p o s e d  
i n v e  s t m e n  t . F o r  e x a m p l e  , I would  b r a c k e t  t h e  proposed inves tment  
p e r i o d  w i t h  two more inves tment  periods--one 10 t o  1 5  y e a r s  s h o r t e r  
a n d  o n e  1 0  t o  1 5  y e a r s  l o n g e r .  Th i s  p rov ides  t h e  landowner w i t h  an 
i d e a  of  f u t u r e  income i n  t h e  even t  t h a t  h a r v e s t s  must  b e  made  s o o n e r  
o r  l a t e r  t h a n  o r i g i n a l l y  p lanned .  Th i s  a l s o  p rov ides  a  c l e a r  p i c t u r e  
o f  how t h e  outcome of  t h e  proposed inves tment  w i l l  be a f f e c t e d  by  t h e  
e s t i m a t e d  growth r e s p o n s e  and t h e  t ime  r e q u i r e d  f o r  f u t u r e  c r o p  t r e e s  
t o  r e a c h  merchan tab le  s i z e  c l a s s e s .  

S t a n d  Response t o  Treatment  

M o s t  y o u n g  h a r d w o o d  s t a n d s  i n c r e a s e  i n  v a l u e  over  t ime wi thou t  h e l p  
from a  well-meaning f o r e s t  manager. Simply,  a s  t h e  t r e e s  g e t  l a r g e r ,  
t h e y  a r e  w o r t h  m o r e  money. The t r i c k  i s  t o  g e t  t h e  h i g h e r  q u a l i t y ,  
more v a l u a b l e  s p e c i e s  t o  be t h e  l a r g e r  t r e e s .  By f a v o r i n g  t h e  m o s t  
v a l u a b l e  t r e e s  i n  t h e  s t a n d  through an e a r l y  c u l t u r a l  t r e a t m e n t ,  t h e  
landowner e x p e c t s  t o  i n c r e a s e  t h e  r e v e n u e s  f r o m  f u t u r e  h a r v e s t s .  
B e c a u s e  a n  e a r  1 y c u l t u r a l  t r e a t m e n t  r e q u i r e s  a  c a s h  inves tment  t h a t  
mus t  be h e l d  f o r  a  r e l a t i v e l y  long  p e r i o d  o f  t i m e ,  t h e  i n c r e a s e  i n  
f  u  t u r  e  h a r v e  s t revenues  must be l a r g e  enough t o  e a r n  t h e  landowner ' s  
r e q u i r e d  r a t e  o f  r e t u r n .  T h u s ,  t h e  i n i t i a l  t r e a t m e n t  c o s t ,  t h e  
i n v e s t m e n t  p e r i o d ,  a n d  t h e  r e q u i r e d  r a t e  of r e t u r n  can be used t o  
compute t h e  r e t u r n  needed f o r  an economical  inves tment .  

T h e  d o l l a r  r e t u r n  n e e d e d  f o r  a n  e c o n o m i c a l  i n v e s t m e n t  i s  t h e  
d i f f e r e n c e  between t h e  f u t u r e  v a l u e  o f  t h e  t r e a t e d  s t a n d  a n d  t h e  
f u t u r e  v a l u e  of t h e  u n t r e a t e d  s t a n d .  I n  o t h e r  words,  i t  i s  t h e  s t a n d  
v a l u e  i n c r e a s e  t h a t  o c c u r s  a s  a d i r e c t  r e s u l t  of  t h e  t r e a t m e n t .  O n c e  
t h e  n e e d e d  i n c r e a s e  i n  v a l u e  has  been d e f i n e d ,  t h e  f o r e s t  manager can 
d e t e r m i n e  i f  such an i n c r e a s e  i n  r evenues  i s  l i k e l y .  



T h e  d o l l a r  r e t u r n  n e e d e d  t o  e a r n  t h e  r e q u i r e d  r a t e  of r e t u r n  on t h e  
i n i t i a l  inves tment  i s  computed by t h e  formula:  

where PV = i n i t i a l  inves tment  i n  d o l l a r s  
( p r e s e n t  v a l u e )  

r = r e q u i r e d  r e a l  r a t e  of r e t u r n  expressed  a s  
a  decimal  

n = inves tment  p e r i o d  i n  y e a r s  

FV = needed s t a n d  v a l u e  i n c r e a s e  i n  d o l l a r s  
( f u t u r e  v a l u e ) .  

I n  T a b l e  2 ,  t h e  s t a n d  v a l u e  i n c r e a s e  needed t o  e a r n  a  4% r e a l  r a t e  of 
r e t u r n  i s  p r e s e n t e d  f o r  a  range of  t r e a t m e n t  c o s t s  a n d  i n v e s t m e n t  
p e r i o d s .  F o r  e x a m p l e ,  i f  a  p r o p o s e d  c u l t u r a l  t r e a t m e n t  c o s t s  
$ 3 0 / a c r e ,  and t h e  f i n a l  h a r v e s t  w i l l  n o t  o c c u r  f o r  4 0  y e a r s ,  t h e  
t r e a t e d  s t a n d  m u s t  b e  w o r t h  $ 1 4 4  more pe r  a c r e  than t h e  u n t r e a t e d  
s t a n d  a t  t h e  f i n a l  h a r v e s t ,  assuming no o t h e r  i n t e r m e d i a t e  c u t t i n g s  
a r e  made. 

Tab le  2. Stand v a l u e  i n c r e a s e  needed t o  e a r n  a  4  p e r c e n t  r e a l  
r a t e  of r e t u r n .  

Inves tment  
p e r i o d  - I n i t i a l  t r e a t m e n t  c o s t  .- 
( y e a r s  I I) 2 o 3 o 4 o 5 o 6 o i o 80 



P o t e n t i a l  b e n e f i t s  of  precommercial  c u l t u r a l  p r a c t i c e s  

T h e  f i n a l  s t e p  i n  a n a l y z i n g  a proposed inves tment  i n  a young s t a n d  i s  
t o  de te rmine  t h e  s t a n d  v a l u e  i n c r e a s e  t h a t  w i l l  r e s u l t  f r o m  t h e  
t r e a t m e n t  be ing  c o n s i d e r e d .  I n i t i a l l y ,  t h e  p o t e n t i a l  b e n e f i t s  of  t h e  
t r e a t m e n t  can be e x p r e s s e d  i n  ' p h y s i c a l  t e r m s  s u c h  a s  i n c r e a s e d  
d i a m e t e r  g r o w t h  a n d  i n c r e a s e d  merchantable ,  volume a t  f i n a l  h a r v e s t .  
To complete  t h e  a n a l y s i s ,  however, t h e  b e n e f i t s  m u s t  b e  c o n v e r t e d  
t o  d o l l a r s  a n d  c o m p a r e d  w i t h  t h e  d o l l a r  r e t u r n  n e e d e d  f o r  an 
economical  inves tment .  Th i s  s t e p  i n  t h e  a n a l y s i s  r e q u i r e s  t h e  f o r e s t  
m a n a g e r  t o  m a k e  c e r t a i n  a s s u m p t i o n s  about  t h e  s t a n d ' s  r e s p o n s e  t o  
t r e a t m e n t .  I n  some i n s t a n c e s ,  v e r y  l i t t l e  in fo rmat  i o n  i s  a v a i l a b l e  t o  
p r e d i c t  t h e  o u t c o m e  o f  a c u l t u r a l  t r e a t m e n t .  But i n  most c a s e s ,  
p u b l i s h e d  r e s u l t s  o f  s i l v i c u l t u r a l  s t u d i e s  c a n  b e  u s e d  t o  m a k e  
r e a l i s t i c  a s s u m p t i o n s  a b o u t  g r o w t h  a n d  v a l u e  changes i n  t r e a t e d  
s t a n d s  . 
A n o t h e r  way t o  a n a l y z e  t h e  p r o p o s e d  t r e a t m e n t  i s  t o  de te rmine  t h e  
growth response  needed f o r  an e c o n o m i c a l  i n v e s t m e n t  . T h e  f u t u r e  
d o l l a r  r e t u r n  needed f o r  an economical  inves tment  can be c o n v e r t e d  t o  
board-foot  volume o r  d iamete r  growth u s i n g  r e a l  stumpage p r i c e s .  O n c e  
t h e  n e e d e d  g r o w t h  r e s p o n s e  i s  d e f i n e d ,  t h e  f o r e s t  manager can 
d e t e r m i n e  i f  such a r esponse  i s  l i k e l y  b a s e d  o n  c u r r e n t  g r o w t h  a n d  
y i e l d  i n f o r m a t i o n .  

F i g u r e  1 i l l u s t r a t e s  how t h i s  p rocedure  can be used t o  e v a l u a t e  a 
proposed precommercial  t h i n n i n g  i n  a young ha rdwood  s t a n d .  I n  t h i s  
e x a m p l e ,  t h r e e  graphs  a r e  combined i n t o  a nomogram (Seymour and Gadzik 
1985) t o  compute t h e  diameter-growth response  needed f o r  an e c o n o m i c a l  
t r e a t m e n t  . E a c h  graph r e p r e s e n t s  a s t e p  i n  t h e  a n a l y s i s .  The f i r s t  
graph (upper  r i g h t )  i s  used t o  compute t h e  d o l l a r  r e t u r n  n e e d e d  t o  
e a r n  a 4 %  r e a l  r a t e  o f  r e t u r n  on t h e  inves tment .  The second graph 
( u p p e r  l e f t )  i s  used t o  de te rmine  t h e  e q u i v a l e n t  b o a r d - f o o t  v o l u m e  
b a s e d  o n  c u r r e n t  s t u m p a g e  p r i c e s .  The t h i r d  graph ( lower  l e f t )  i s  
used t o  de te rmine  t h e  i n c r e a s e  i n  a v e r a g e  d i a m e t e r  o f  f u t u r e  c r o p  
t r e e s  needed f o r  an economical  t r e a t m e n t .  

T o  u s e  t h e  nomogram, e n t e r  t h e  t o p  of t h e  f i r s t  graph ( F i g u r e  1, upper 
r i g h t )  a t  t h e  a p p r o p r i a t e  t r e a t m e n t  c o s t  and draw a v e r t i c a l  l i n e  down 
t o  t h e  c u r v e  t h a t  co r responds  t o  t h e  e s t i m a t e d  inves tment  p e r i o d .  I n  
t h i s  example ,  t h e  t h i n n i n g  c o s t  i s  $ 3 0 / a c r e  a n d  t h e  e s t i m a t e d  
i n v e s t m e n t  p e r i o d  i s  40 y e a r s .  A t  p o i n t  A, t h e  f u t u r e  d o l l a r  r e t u r n  
needed t o  e a r n  a 4% r e a l  r a t e  of r e t u r n ,  $ 1 4 4 / a c r e  i s  s h o w n  a t  t h e  
l e f t .  To d e t e r m i n e  t h e  n e e d e d  i n c r e a s e  i n  s t a n d  volume,  move 
h o r i z o n t a l l y  from p o i n t  A t o  t h e  l e f t ,  s t o p p i n g  a t  t h e  c u r v e  t h a t  
c o r r e s p o n d s  t o  t h e  c u r r e n t  s t u m p a g e  p r i c e .  I n  t h i s  example,  t h e  
c u r r e n t  stumpage p r i c e  i s  $75/thousand b o a r d  f e e t  (M b f )  a n d  i t  i s  
a s s u m e d  t h a t  t h e r e  w i l l  be  no r e a l  i n c r e a s e  i n  stumpage p r i c e s  d u r i n g  
t h e  inves tment  p e r i o d .  A t  p o i n t  B ,  t h e  n e e d e d  i n c r e a s e  i n  v o l u m e ,  
a b o u t  1 . 9  M b f l a c r e ,  is  shown a t  t h e  bottom. To de te rmine  t h e  needed 
i n c r e a s e  i n  d i a m e t e r ,  draw a v e r t i c a l  l i n e  from ~ o i n t  B down t o  t h e  
c u r v e  t h a t  co r responds  t o  t h e  p r o j e c t e d  merchan tab le  h e i g h t  of f u t u r e  
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F i g u r e  1 .  S a m p l e  g r a p h i c a l  c o m p u t a t i o n  o f  t h e  d iamete r  growth 
response  needed t o  e a r n  a  4 p e r c e n t  r e a l  r a t e  o f  r e t u r n  
f r o m  precommercial t h i n n i n g  w i t h  an i n i t i a l  c o s t  of $30 p e r  
a c r e .  



c r o p  t r e e s .  I n  t h i s  e x a m p l e ,  t h e  p r o j e c t e d  merchan tab le  h e i g h t  of 
f u t u r e  c rop  t r e e s  i s  3  l o g s  ( 4 8  f e e t ) .  A t  p o i n t  C ,  t h e  n e e d e d  
i n c r e a s e  i n  d i a m e t e r  a t  b r e a s t  h e i g h t  (dbh)  is  shown a t  the  r i g h t .  
P o i n t  D i n d i c a t e s  t h a t  a  1-inch i n c r e a s e  i n  t h e  a v e r a g e  d i a m e t e r  o f  
f u t u r e  c r o p  t r e e s  would p rov ide  t h e  volume i n c r e a s e  and d o l l a r  r e t u r n  
needed f o r  an economical  investment  . 
T h e  t h i r d  graph ( F i g u r e  1, lower l e f t )  is  based on t h e  assumption t h a t  
t h e  f u t u r e  s t a n d  w i l l  c o n t a i n  6 0  c r o p  t r e e s l a c r e  t h a t  a v e r a g e  1 6  
i n c h e s  d b h  w i t h o u t  a  p r e c o m m e r c i a l  t h i n n i n g .  I n  t h e  example, 
precommercial  t h i n n i n g  must r e s u l t  i n  a  1-inch i n c r e a s e  i n  a v e r a g e  d b h  
f o r  a n  e c o n o m i c a l  t r e a t m e n t .  Th i s  w i l l  i n c r e a s e  t h e  merchan tab le  
s t a n d  volume and p rov ide  t h e  a d d i t i o n a l  stumpage revenues  needed f o r  a  
4 p e r c e n t  r e a l  r a t e  o f  r e t u r n  o n  t h e  i n i t i a l  amount i n v e s t e d  i n  
precommercial  t h i n n i n g .  The f o r e s t  manager c o n s i d e r i n g  t h i s  t r e a t m e n t  
mus t now d e t e r m i n e  ' i f  a  1-inch i n c r e a s e  i n  t h e  average dbh of f u t u r e  
c r o p  t r e e s  i s  l i k e l y .  

P r e c o m m e r c  i a l  t h i n n i n g  t r e a t m e n t s  i n  Appalachian hardwood s a p l i n g  
s t a n d s  (10 y e a r s  o l d  have n o t  r e s u l t e d  i n  s i g n i f i c a n t  i n c r e a s e s  i n  
i n d i v i d u a l - t r e e  d iamete r  growth (Smith 1979; Beck 1977; Trimble 1973; 
H i l t  and Dale 1982).  I n  10- t o  20-year-old s t a n d s ,  however, d i a m e t e r  
g r o w t h  i n c r e a s e d  a s  a  r e s u l t  o f  c r o p - t r e e  r e l e a s e  a n d  o t h e r  
precommercial  t h i n n i n g  t echn iques  ( D e l l a - B i a n c  a  1 9  75  ; C h u r c h  1 9 5  5  ; 
S m i t h  a n d  Lamson  1 9 8 3 ;  S t o e c k e l e r  and  Arbogast  1947).  While t h e  
d iamete r  growth of s e l e c t e d  t r e e s  can be i n c r e a s e d  by e a r l y  c u l  t u r a l  
t r e a t m e n t s ,  e v i d e n c e  s u g g e s t s  t h a t  t h e  r e s p o n s e  is  s h o r t - l i v e d .  
Thinned t r e e s  grow s i g n i f i c a n t l y  f a s t e r  t h a n  u n t h i n n e d  t r e e s  f o r  a  
maximum o f  10 y e a r s .  A f t e r  10 y e a r s ,  c rop  t r e e s  i n  t h e  th inned  s t a n d  
a r e  l a r g e r  than t r e e s  i n  t h e  unthinned s t a n d ,  but  t h e  f u t u r e  g r o w t h  o f  
t r e e s  i n  both  s t a n d s  i s  about  t h e  same. Thus, t h e  major b e n e f i t  of an 
e a r l y  t h i n n i n g  i s  a  s l i g h t  i n c r e a s e  i n  t h e  a v e r a g e  d i a m e t e r  o f  
f u t u r e  c r o p  t r e e s .  On t h e  b a s i s  of c u r r e n t  i n f o r m a t i o n ,  t h e  average  
d iamete r  of s e l e c t e d  c rop  t r e e s  can be i n c r e a s e d  by a  maximum o f  1 . 0  
t o  1 . 5  i n c h e s  b y  c r o p - t r e e  r e l e a s e .  Th is  means t h a t  a t  any ~ o i n t  i n  
t ime  beyond t h e  i n i t i a l  t r e a t m e n t  pe r iod  ( 1 0  y e a r s ) ,  r e l e a s e d  t r e e s  
w i l l  be 1 .0  t o  1 .5  i n c h e s  l a r g e r  than t h e i r  u n r e l e a s e d  c o u n t e r p a r t s .  

What  d o e s  t h i s  mean  i n  terms of s t a n d  v a l u e  added by t h e  t r e a t m e n t ?  
S i n c e  t r e e  volume i s  a  f u n c t i o n  o f  d b h ,  t h e  g r o w t h  r e s p o n s e  o f  
r e l e a s e d  c r o p  t r e e s  can be conver ted  t o  board-foot  volume and v a l u e .  
A  1-inch d i f f e r e n c e  i n  dbh r e s u l t s  i n  a d i f f e r e n c e  of a b o u t  3 5  b o a r d  
f e e t  ( I n t e r n a t i o n a l  114-inch r u l e ) / t r e e  f o r  t r e e s  16 i n c h e s  dbh wi th  a  
merchan tab le  h e i g h t  of 3  l o g s .  I n  a  s t a n d  w i t h  a p p r o x i m a t e l y  6 0  c r o p  
t r e e s  / a c r e ,  t h e  e a r l y  c u l t u r a l  t r e a t m e n t  cou ld  add abou t  2,000 board 
f e e t l a c r e  a t  t h e  f i n a l  h a r v e s t .  Assuming a  s t u m p a g e  p r i c e  o f  $ 7 5 1 ~  
b f ,  t h e  t r ea tment  cou ld  i n c r e a s e  f u t u r e  h a r v e s t  revenues  by $150/acre .  
So,  i t  appears  t h a t  t h e  precommercial  t h i n n i n g  i n  t h i s  e x a m p l e  c a n  
p r o v i d e  t h e  l a n d o w n e r  w i t h  a  4 %  r e a l  r a t e  of r e t u r n .  The needed 
growth response  i s  n o t  beyond t h e  c a p a b i l i t y  o f  a  y o u n g  h a r d w o o d  
s t a n d .  



T h e  b e n e f i t s  a s s o c i a t e d  w i t h  o t h e r  types  of precommercial  c u l t u r a l  
p r a c t i c e s  a r e  more d i f f i c u l t  t o  q u a n t i f y .  C o n t r o l l i n g  g r a p e v i n e s  i n  a  
s a p l i n g  s t a n d  reduces  t h e  number of t r e e s  w i t h  broken crowns l a t e r  i n  
t h e  l i f e  o f  t h e  s t a n d .  The b e n e f i t s  a s s o c i a t e d  w i t h  i n v e s t m e n t s  i n  
g r a p e v i n e  c o n t r o l  a r e  a c t u a l l y  a  r e d u c t i o n  i n  t h e  number of l o s t  c rop  
t r e e s  o r  a  r e d u c t i o n  i n  l o s t  growth on t r e e s  t h a t  s u r v i v e  b u t  g r o w  
s  1 o w l  y  d u e  t o  t h e  p resence  of v i n e s .  To e v a l u a t e  t h e  inves tment ,  t h e  
f o r e s t  manager must e s t i m a t e  t h e  t o t a l  d o l l a r  v a l u e  of  l o s s e s  r e d u c e d  
b y  e a r l y  v i n e  c o n t r o l .  I n  a  s t a n d  w i t h  a  s e v e r e  v i n e  problem, t h e  
r e d u c t i o n  i n  l o s s e s  may be s u b s t a n t i a l ,  bu t  t h e  c o s t  t o . t r e a t  a  s e v e r e  
v i n e  p r o b l e m  i s  a l s o  s u b s t a n t i a l .  C o n v e r s e l y ,  a  s t a n d  w i t h  few 
v i n e s l a c r e  w i l l  n o t  r e q u i r e  a  l a r g e  inves tment  t o  c o n t r o l  t h e  v i n e s ,  
b u t  t h e  r e d u c t i o n  i n  f u t u r e  l o s s e s  r e s u l t i n g  from t h e  t r e a t m e n t  w i l l  
a l s o  be  smal l .  

T h u s ,  i t  i s  e x t r 6 m e l y  h e l p f u l  t o  know what must be gained i n  t h e  
f u t u r e  t o  r ecover  an inves tment  t o d a y .  By q u a n t i f y i n g  t h e  f u t u r e  
r e t u r n  n e e d e d  t o  r e c o v e r  t h e  i n i t i a l  i n v e s t m e n t ,  t h e  f o r e s t  manager 
knows how much he o r  she  can a f  f o r d  t o  pu t  i n  t o  v i n e  c o n t r o  1 . I f  t h  e  
n e e d e d  g a i n  i s  b e y o n d  t h e  b i o l o g i c a l  c a p a b i l i t y  of t h e  s t a n d ,  t h e  
f o r e s t  manager can avo id  t h e  proposed i n v e s t m e n t  a n d  e a r n  a  h i g h e r  
r e t u r n  i n  an a l t e r n a t i v e  inves tment  . 
Economic g u i d e l i n e s  

P r e c o m m e r c i a l  t h i n n i n g  i s  t h e  most common c u l t u r a l  p r a c t i c e  c o n s i d e r e d  
i n  young Appalachian hardwood s t a n d s  . The o b j e c t i v e  i n  p r e  c  ommer c  i a  1 
t h i n n i n g  i s  t o  i n c r e a s e  t h e  f u t u r e  s t a n d  v a l u e  by f a v o r i n g  t h e  most 
d e s i r a b l e  t r e e s  i n  t h e  s t a n d .  The landowner hopes t o  i n c r e a s e  f u t u r e  
h a r v e s t  revenues  by i n v e s t i n g  money i n  t h e  young s t a n d .  Most c u l t u r a l  
p r a c t i c e s  i n  hardwood s a p l i n g  s t a n d s  shou ld  be e v a l u a t e d  u s i n g  a  4 %  
r e a l  r a t e  of r e t u r n .  Th i s  i s  e q u i v a l e n t  t o  a  market  r a t e  of 9 o r  10% 
i f  i n f l a t i o n  a v e r a g e s  5  o r  6 %  i n  t h e  f u t u r e .  To a s s i s t  f o r e s t  
m a n a g e r s  i n  e v a l u a t i n g  c u l t u r a l  p r a c t i c e s  i n  young hardwood s t a n d s ,  
economic g u i d e l i n e s  were developed f o r  precommer c  i a  1 t h i n n i n g  . T h e  
g u i d e l i n e s  i n d i c a t e  t h e  r a n g e  o f  c i r c u m s t a n c e s  under which t h e s e  
t r e a t m e n t s  w i l l  e a r n  a  4% r e a l  r a t e  of  r e t u r n .  

C u r r e n t  s i l v i c u l t u r a l  i n f o r m a t i o n  i n d i c a t e s  t h a t  precommercial  
t h i n n i n g  can  i n c r e a s e  t h e  dbh o f  f u t u r e  c rop  t r e e s  by about  1 . 0  t o  1 . 5  
i n c h e s .  B e c a u s e  t h e  p o t e n t i a l  g a i n  i n  t r e e  d iamete r  i s  l i m i t e d ,  t h e  
p o t e n t i a l  i n c r e a s e  i n  merchan tab le  v o l u m e  a n d  s t a n d  v a l u e  i s  a l s o  
l i m i t e d .  Assuming a  hardwood s t a n d  a t  f i n a l  h a r v e s t  c o n t a i n s  60 c r o p  
t r e e s l a c r e  averag ing  16 inches  dbh, t h e  maximum g a i n  i n  s t a n d  v o l u m e  
f r o m  a  1-inch i n c r e a s e  i n  dbh is  abou t  2,000 board f e e t  ( I n t e r n a t i o n a l  
114- inch) /ac re .  The maximum g a i n  i n  s t a n d  v a l u e  d e p e n d s  o n  t h e  r e a l  
s t u m p a g e  p r i c e  of  f u t u r e  c rop  t r e e s .  I n  Table  3 ,  t h e  maximum g a i n  i n  
t h e  s t a n d  v a l u e  i s  shown f o r  s t u m p a g e  p r i c e s  r a n g i n g  f r o m  $ 5 0  t o  
$150 /M b f .  I f  t h e  s t u m p a g e  p r i c e  is $ 5 0 1 ~  b f ,  t h e  maximum g a i n  i n  
s t a n d  v a l u e  is  o n l y  $100/acre .  I f  t h e  stumpage p r i c e  i s  $ 1 2 5 1 ~  b f  , 
t h e  maximum g a i n  i n  s t a n d  v a l u e  is  $250 /ac re .  F i g u r e s  i n  Table  3 do 
n o t  i n c l u d e  t h e  e f f e c t s  of  i n f l a t i o n .  As a  r e s u l t ,  c u r r e n t  s t u m p a g e  
p r i c e s  c a n  b e  u s e d  t o  e s t i m a t e  t h e  maximum p o t e n t i a l  g a i n  i n  s t a n d  
v a l u e .  



T a b l e  3 .  Maximum a l l o w a b l e  p r e c o m m e r c i a l  t h i n n i n g  c o s t  f o r  a  4  
p e r c e n t  r e a l  r a t e  of r e t u r n - - b a s e d  on  a  p r o j e c t e d  1 - i n c h  
i n c r e a s e  i n  dbh of f u t u r e  c rop  t r e e s a .  

Maximum a l l o w a b l e  
precommercial  

Cur ren t  stumpage t h i n n i n g  c o s t  by 
p r i c e  o f  f u t u r e  Maximum g a i n  Maximum g a i n  investment  p e r i o d  

c r o p  t r e e s  i n  s t a n d  i n  s t a n d  Y e a r s -  
(Dol lars /M b f )  v o l  umeb v a l u e  20 30 40 50 

a F u t u r e  s t a n d  w i t h o u t  p r e c o m m e r c i a . 1  t h i n n i n g  c o n t a i n s  60 c rop  
t r e e s / a c r e  averag ing  16 i n c h e s  i n  dbh. 

b ~ n t e r n a t  i o n a l  114-inch r u l e .  
C A s s u m e s  t h a t  t h e  a v e r a g e  dbh of f u t u r e  c rop  t r e e s  w i l l  i n c r e a s e  1 

inch  a s  a  r e s u l t  of t h e  t h i n n i n g .  

A u s e f u l  g u i d e 1  i n e  f o r  f o r e s t  managers con templa t ing  a  precommercial 
t h i n n i n g  is  t h e  maximum a l l o w a b l e  t r e a t m e n t  c o s t  / ac re .  How much c a n  I 
a f f o r d  t o  s p e n d  o n  c r o p - t r e e  r e l e a s e ?  I n  T a b l e  3 ,  t h e  maximum 
a l l o w a b l e  t r e a t m e n t  c o s t  i s  p rov ided  f o r  a  r a n g e  o f  s t u m p a g e  p r i c e s  
a n d  i n v e s t m e n t  p e r i o d s .  For example, a  f o r e s t  manager is  c o n s i d e r i n g  
c r o p - t r e e  r e l e a s e  i n  a  2 0 - y e a r - o l d  s t a n d  c o n t a i n i n g  m o s t l y  b l a c k  
c h e r r y .  T h e  c u r r e n t  l o c a l  stumpage p r i c e  f o r  b l a c k  c h e r r y  i s  $100/M 
b f .  I f  t h e  investment  p e r i o d  ( y e a r s  u n t i l  f i n a l  h a r v e s t )  i s  40 y e a r s  , 
t h e  f o r e s t  manager can a f f o r d  t o  spend $42 /ac re  f o r  c rop- t ree  r e l e a s e .  
However, i f  t h e  investment  p e r i o d  is  50 y e a r s ,  t h e  maximum t r e a t m e n t  
c o s t  i s  o n l y  $28 /ac re .  

D i s c u s s i o n  

P r e  c  ommer c  i a  1 t h i n n i n g  i n  young Appalachian hardwood s t a n d s  can be a  
wor thwhi le  investment  f o r  some landowners. For o t h e r s ,  i t  is  s i m p l y  a  
l o s i n g  p r o p o s i t i o n .  To e v a l u a t e  a  proposed c u l t u r a l  t r ea tment  i n  a  
young s t a n d ,  i t  is  impor tan t  t o  c o n s i d e r  each i n v e s t m e n t  f a c t o r  a n d  
how i t  r e l a t e s  t o  a  p a r t i c u l a r  s t a n d  and t o  t h e  landowner ' s  o b j e c t i v e s  
and f i n a n c i a l  r e s o u r c e s .  

T h e  p o t  e n  t i a l  f o r  e c o n o m i c a l  precommercial  c u l t u r a l  t r e a t m e n t s  is  
g r e a t e s t  i n  s t a n d s  c o n t a i n i n g  r e l a t i v e l y  high-value s p e c i e s .  R e s e a r c h  
h a s  s h o w n  t h a t  i n c r e a s e s  i n  d b h  g r o w t h  f o l l o w i n g  precommercial 
t h i n n i n g  a r e  l i m i t e d  and  s h o r t - l i v e d .  T h u s ,  f o r  a  g i v e n  g r o w t h  
r e s p o n s e ,  t h e  t o t a l  i n c r e a s e  i n  s t a n d  v a l u e  depends on t h e  f u t u r e  



v a l u e  o f  c r o p  t r e e s  a t  f i n a l  h a r v e s t .  I n  a d d i t i o n  t o  i n c r e a s i n g  
d i a m e t e r  growth,  p r e c o m m e r c i a l  c r o p - t r e e  r e l e a s e  c a n  b e  u s e d  t o  
i n f l u e n c e  s p e c i e s  composi t ion.  Although s p e c i e s  composi t ion cannot  be 
a l t e r e d  d r a m a t i c a l l y  i n  15- t o  20-year-old s t a n d s ,  e a r l y  r e l e a s e  c a n  
i m p r o v e  s p e c i e s  c o m p o s i t i o n  a t  f i n a l  h a r v e s t  and b r i n g  about  some 
i n c r e a s e  i n  f u t u r e  h a r v e s t  revenues .  T h i s  i s  i n  a d d i t i o n  t o  i n c r e a s e d  
r e v e n u e s  t h a t  r e s u l t  f r o m  f a s t e r  d iamete r  growth. Improvements i n  
t r e e  q u a l i t y  and log  g rade  r e s u l t i n g  from precommercia l  t h i n n i n g  c a n  
f u r t h e r  i n c r e a s e  f u t u r e  h a r v e s t  r evenues .  

T h e r e  a r e  t h r e e  w a y s  l a n d o w n e r  i n c o m e  c a n  b e  i n c r e a s e d  b y  
precommercia l  th inning-- increased d iamete r  g r o w t h  , i m p r o v e d  s p e c  i e  s 
c o m p o s i t i o n ,  and improved t r e e  q u a l i t y .  I n  t h i s  r e p o r t ,  I focused on 
p o t e n t i a l  i n c r e a s e s  i n  t r e e  s i z e  and s t a n d  volume i n  e v a l u a t i n g  t h e  
e c o n o m i c s  of precommercial  t h i n n i n g .  I n  a  more comprehensive paper I 
w i l l  a n a l y z e  t h e  ecdnomic e f f e c t s  of changes i n  s p e c i e s  c o m p o s i t i o n  
a n d  t r e e  q u a l i t y  r e s u l t i n g  f r o m  precommercial  c u l t u r a l  p r a c t i c e s .  
T h i s  r e p o r t  w i l l  i n c l u d e  a d d i t i o n a l  n o m o g r a m s  l i k e  F i g u r e  1 f o r  
v a r i o u s  r a t e s  o f  r e t u r n ,  t r e a t m e n t  c o s t s ,  and inves tment  p e r i o d s .  
F i e l d  f o r e s t e r s  w i l l  f i n d  t h e s e  u s e f u l  i n  d e a l i n g  w i t h  i n d i v i d u a l  
landowners .  
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