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F o r e s t  S e . m i c e ,  U. S .  D e p t .  A g r i c u l t u r e  

I N T R O D U C T I O N  

ON THE FERNOW Experimental Forest  i n  West Virginia, 
as  on s eve ra l  o ther  e x p e r k e n t a l  f o r e s t s  i n  the  Northeast, 
s tudies a r e  being conducted t o  compare t h e  biologic and eco- 
nomic r e s u l t s  of d i f f e r e n t  methods of f o r e s t  management. The 
experiments a r e  being ca r r ied  out on compartments varying i n  
s ize  from 50 t o  150 acres .  Such areas  a r e  large  enough t o  
pennit t h e  s imulat ion of commercial logging operations. The % 

treatments app l ied  t o  these  compartments a r e  designed t o  
encompass d i f f e r e n t  s i l v i c u l t u r a l  systems, d i f f e r en t  product 
objectives,  and d i f f e r e n t  i n t e n s i t i e s  of f o r e s t  management. 
Essent ia l ly  t hey  a r e  long-term s tudies .  

To demonstrate t h e  nature of the  experimental t r e a t -  
ments, four  5-acre p l o t s  were es tab l i shed  i n  1949. s These 
plots  a r e  loca ted  s i d e  by s ide  on one of t he  be t t e r  s i t e s  on 
the Fernow Experimental Forest; they were s imi l a r  i n  cover 

c, and spec ies  composition when they were established.  
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The plots ,  each cut  i n  1949, were reexamined 5 years 
l a t e r  t o  determine growth, t r e e  quality, and reproduction. 
Records of costs and of returns from products sold were kept 
during the logging operations. The records from these dm- 
onstration plots  a r e  not intended t o  take the  place of those 
t h a t  w i l l  come from the  larger  compartments. But since the 
p lo ts  were cut  f i r s t ,  the 5-year records from them a re  
available f i r s t ;  and these records show t h e  nature of the 
resu l t s  expected f r m  the compartment studies. 

C O N D I T I O N  O F  T H E  S T A N D  

B E F O R E  C U T T I N G  

The or ig ina l  stand on the four plots  was characteris- 
t i c  of much of the second-growth fores ts  growing on the  bet- 
t e r  s i t e s  i n  this par t  of the Appalachian Mountains. F i f ty  
years ago this area was 
logged according t o  the  
prevailing practices of Table 1 . - -~tand condition on plot A 

clear-cutting and high- before cutting 

grading. Forest f i r e s  r 

had burned over t h e  area 
repeatedly, and there  was 
a large volume i n  c u l l  
t rees .  Trees of poor form 
and unmarketable species 
were l e f t  (fig. 1). Nev- 
ertheless,  ingrowth and 
additional growth on the  
residual t rees  had made 

Item Volume per acreL 
I ' 

Board Percent 
feet  - 

In c u l l  trees 1,210 9 
In defect 3,176 25 
In sound wood 8.488 66 

Total 12,874 100 

'1x1 trees 10 inches d.b.h. and over. 

the stand volume la rge  
enough fo r  another cut. 
An i l l u s t r a t i o n  of the defective condition o f  the or iginal  
stand i s  provided by data  from Plot A ( tab le  l), 

E X P E R I M E N T A L  T R E A T M E N T S  

Following i s  a brief  description of the experimental 
treatments used on the demonstration p lo ts  in 1949. Similar 
treatments a re  being applied t o  the la rger  compartments. 
Volumes are  i n  t r e e s  10 inches d.b.h. and larger:  

Plot A A l l  merchantable t r ees  down t o  6 
Commercial clear-cut inches d.b.h. removed. Cull, de- 

fective,  and undesirable t r ees  
l e f t .  No cu l tura l  practices used.  his i s  typical of 
l iquidation cut t ing common i n  the area. Volume re- 
moved was 11,651 board fee t  of sawlog material  per 
acre. Inc ludingt rees  below sawtimbersize, this 
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F i g u r e  1.- -An example of the large d e f e c t i v e  t r e e s  found  i n  

unmanaged s t a n d s .  T r e e s  like t h i s  make up a l a r g e  por-  
t i o n  of t h e  volume. They a r e  putting on n o  n e t  growth, 
and many of t h e m  a r e  unmerchantable .  



amounted t o  13,181 equivalent board f e e t  o r  89 percent 
of the  gross volurnee2 

P lo t  B A l l  t r e e s  above the 16-inch 
16-inch diameter l i m i t  cu t  d.b.h. c l a s s  removed. Only 

c u l t u r a l  p rac t ice  was re- 
moval of l a rge  defect ive  t r ee s  over 16 inches d.b.h. 
Sawtimber volume removed was 8,778 board f e e t  pe racre .  
Breakage of smaller  t r e e s  plus cubic-foot mate r ia l  i n  
upper logs brought t o t a l  cut t o  9,231 equivalent boa? 
f ee t .  Total  removed was 65 percent of t o t a l  volume. 

P lo t  C This was a moderate improve- 
Extensive s e l ec t i on  cu t  ment o r  s e l ec t i on  cut .  Over- 

mature, defective,  and un- 
des i rable  t r e e s ,  regardless  of s i z e ,  were cut .  Cul- 
t u r a l  measures included g i rd l i ng  of c u l l  t r e e s  and 
after-logging ca re  on sk id  roads. Skid roads l a i d  out 
not  t o  exceed 20 percent grade, Sawlog volume removed 
was 6,618 board f e e t  per acre ,  o r  6,958 board f e e t  
equivalent, including small and damaged t r ee s .  To- 
gether with c u l l ,  t h i s  amounted t o  5 1  percent of t he  
t o t a l  volume, 2 

Plot  D A l i g h t  s e l ec t i on  cut  removing 
Intensive s e l ec t i on  cu t  only the  defect ive  t r ee s ,  ir- 

respective of s i z e .  Because 
of t h e  l a rge  amount of defect ,  the  condit ioning cut  
removed 5,819 board f e e t  of sawlog mate r ia l  per  acre ,  
o r  6,263 board f e e t  equivalent, including small and 
damagedtrees. This amountedto 48pe rcen t  of the  
t o t a l .  Cul tu ra l  measures included g i rd l i ng  of c u l l  
t r e e s ,  ex t ra  ca r e  i n  f e l l i ng ,  lopping of  tops, and 
after-logging ca r e  on skid  roads. Skid roads l a i d  out  
on gent le  10-percent grade. 

Table 2 shows t h e  volumes per ac re  before and a f t e r  
cu t t i ng  i n  each of t he  5-acre plots .  

R E S P O N S E  

T O  D I F F E R E N T  T R E A T M E N T S  

The f o r e s t  landowner whose unmanaged stand i s  ready 
f o r  cu t t i ng  has a number of i l k s s u l a t i w e ~ ~  For example, he 
may improve his s tand with a conditioning cu t  and postpone 

2 T O ~ A L  GROSS V O L U M E  iNCLUDED T R E E S  6 INCHES D . B . H .  AND O V E R .  



. 1 ,  

Table 2.--Volume per a c r e & g ~ r e  and a f t e r  cu t t ing  i n  1949, 

( I n  board f e e t  , In te rna t iona l  &-inch rule)  

p r i g i d  volume1 Residual volume1 

P lo t  ' - 

Merchant- Cull Total Cull Total 
Merchant- 

able  able  

A 11,664 1,210 12,874 13 1,210 1,223 

B 12,689 364 13,051 3,909 142 4,051 

C 13,882 1,294 15,176 7,264 0 7,264 

D 13,390 1,221 14,611 7,571 0 7,571 
-, 

'1n t r e e s  10  inches d.b.h. and over. 

t he  receipt  of  some stumpage revenue. O r  he may l iqu ida te  
h i s  growing stock. 

To make a wise decision he should know how h i s  stand 
w i l l  respond t o  d i f f e r en t  i n t e n s i t i e s  of management, and he 
should know what each a l t e rna t i ve  w i l l  cos t  him i n  terms of 
add i t iona l  investment o r  postponed income. The compartment 
s tudies  a r e  designed t o  supply t h i s  information. Early re- 
s u l t s  from t h e  demonstration p lo t s ,  though inconclusive, may 
give some d i rec t ion  t o  h i s  thinking. 

R e g e n e r a t i o n  A f t e r  5 Y e a r s  

The owner w i l l  be i n t e r e s t ed  in t h e  amount of repro- 
duction es tabl ished a f t e r  cu t t i ng  under d i f f e r en t  in tens i -  
t i e s  of management, t h e  type of reproduction established,  
and t he  probable future  growth. 

Adequate regeneration was es tabl ished under a l l  in-  a 

t e n s i t i e s  of management ( t ab l e  3 ) ,  though border e f fec t s  
obscure this conclusion on small p lo t s .  How wel l  these  
seedlings w i l l  continue t o  grow under each treatment i s  nec- 
e s sa r i l y  a matter  of conjecture, but  t he r e  i s  enough experi- 
ence i n  this region t o  r a i s e  predic t ions  above the  l e v e l  of 
mere guessing. 

I n  t h e  clear-cut a rea  t h e  es tabl ished reproduction 
should be ab le  t o  th r ive .  It should overtop weeds and 
b r i a r s  i n  t h e  next few years. 

The diameter-limit c u t t i n g  a rea  i s  characterized by 
sca t te red  and f a i r l y  l a rge  openings. These openings a r e  87 
Percent stocked, with seedlings es tab l i shed  a t  t he  r a t e  of 



F i g u r e  2 . - -Where  s e l e c t i o n  c u t s  were  made, s e e d l i n g  rcpro-  
d u c t i o n  i n  s m a l l  o p e n i n g s  shows good h e i g h t  and form. 
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Table 3.--Reproduction before cu t t i ng  and 5 gears  a f t e r  cutting1 

Before cu t t i ng  (1948) After  cu t t ing  (1953) 

Plot  Total a rea  Openings only 

Stocked Seedlings 
per  acre  Seedlings Seedlings 

Stocked per acre  
Stocked per acre 

. Percent Number Percent Number Percent Number 

A 84 1,540 100 8,733 100 8,928 

B 78 L + t ^ Y C ~  I 81 8,500 87 9,000 I 

C 88 2,540 87 7,333 . 100 i1,600 

D 80 1,760 88 6,875 90 10,500 

l ~ s t a b l i s h e d  seedlings 1.0 foot high t o  0.5 inches i n  d.b.h. 

9,000 per acre. Reproduction established i n  these openings 
should also grow well. 

The select ion cuts leave smaller holes i n  the canopy, 
but reproduction becomes established iri these openings. 
Openings on Plot C a re  100 percent stocked, with seedlings 
a t  the r a t e  of 11,600 per 
acre. P lo t  D i s  90 percent 
stocked in t he  openings, with Table 4.--Sprout growth on the  

seedlings a t  the ra te  of t r e a t e d  plots1 

10,500 per acre. There i s  
good reason t o  believe tha t  
much of this regeneration 
w i l l  maintain i t s e l f .  Fur- 
thermore, under the m r e  in-  
tensive management the cut- 
t ing  cycle i s  shortened and 
the stand i s  repeatedly open- 
ed up. 

P lo t  
Sprout clumps 

per  ac r e  

Number 

A 360 

B 137 

C 20 

D 20 
Reproduction following 

the select ion cuts i s  almost 
entirely of seedling or igin 
(fig.  2). Sprout growth w i l l  'only I r r o u t  pe r  clump 

9 
probably be a component of was counted. 

the stand (fig.  3) following 
the diameter-limit cut, and 
w i l l  undoubtedly become a par t  of the stand f o l l o d n g  clear- 
cutting ( tab le  4) .  This difference may become more impor- 
t an t  as the stands develop. 



F i g u r e  3 . - -Clump s p r o u t s  a r e  c h a r a c t e r i s t i c  o f  t h e  c l e a r - c u t  
a r e a .  T h i s  1 1 - i n c h  y e l l o w - p o p l a r  stump put  up 1 5  s p r o u t s .  

8 
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Residual volume Annual growth 

Plot Board foot Basal area Board foot Basal area 

Herchant- Cull Me,"brc- Merchant- 
Uerchant- Cull 

able able able 

Bd.ft. Bd-ft. S& S e  Bd.ft. Bd.ft. Sq.ft. Sq.ft, 

A 13 1,210 0.1 4.0 83 *26 0.7 0.1 

B 
9 

3,909 142 27.7 1.2 360 43 2.1 .3 

C 7,264 0 46.8 O 495 0 3.0 0 

D 7,571 0 48.0 0 543 0 3.2 0 - 

Although adequate quant i t ies  of reproduction were e&- 
tablished following each treatment on this excellent s i t e ,  
the qual i ty  of reproduction i s  poorer on the  plots  clear-cut 
and cut t o  a 16-inch diameter. Results from the larger  com- 
partments, established on somewhat poorer s i t e s ,  w i l l  show 
whether these relat ive differences i n  qual i ty  of reproduc- 
t ion w i l l  be greater  on poorer s i t e s .  

G r o w t h  A f t e r  5 Y e a r s  

I f  an area i s  clear-cut there obviously w i l l  be lit- 
t l e  o r  no growth on merchantable t rees  u n t i l  the small stems 
grow i n t o  the merchantable s i ze  c lass  (ingrowth). The other 
treatments w i l l  r e su l t  i n  more growth on merchantable trees.  
What this growth amounted t o  i n  te rns  of volume during t h e  
5 years following cut t ing i s  shown in table  5. 

Table 5.--Residual volume and averape annual month per acre1 

'1n trees 10 inches d.b.h. and over. 

 he residual volume of 1,210 board feet  per acre i n  cul l ' t rees  was reduced by death and 
-throw during t h e  f i r s t  5 years. Otherwise a larger percentage of the growth would have 
been i n  urrmerchantable trees.  

Since t h e  large c u l l  t r ees  were removed i n  the 16- 
1ch diameter cut ,  growth on unmerchantable t r e e s  was l e s s  
Ian 11 percent of t o t a l  growth. The select ion cuts  removed 
L 1  cu l l s ,  and a l l  growth was placed on merchantable t rees .  
ince more growing stock was l e f t  following these cute, an- 
m l  growth of sawtimber t rees  was correspondingly grgater. 

Q u a l i t y  O f  T h e  S t a n d  A f t e r  C u t t i n g  

It i s  not suf f ic ien t  t o  distinguish between the 
grmh on c u l l  and on merchantable t rees .  There a re  dis- 
tinct differences i n  qual i ty  within the merchantable class-- 



differences  t h a t  show up i n  t h e  qua l i t y  and p r i ce  of t h e  
lumber t h a t  can be manufactured from d i f f e r en t  t r e e s .  

Table 6.--Butt log grades 5 years a f t e r  cutting 

Percentage of butt logs2 

Plot Present wlllmel i n  log grade-- 
per acre 

1 2 3 4 

Bd.ft. Per- P e r  Per- Per- 
@ * - &  

A 118 0 7 45 48 

B 4,824 6 1 3 4 0 W  

C 8,931 19 15 33 33 

D 9,505 16 16 34 34 

'1n trees 12 inchea d.b.h. and over. 
2~ased  on grade of butt log, using specifications i n  

U. S. Forest Pmducts Laboratory hardwood log grades for 
standard lumber (a. Grade 4 includes sound merchantable 
butt logs other than standard lumber logs. Because a few 
larger trees were l e f t  i n  the extensive selection treat-  
ment (Plot C) , it shows a s l ight ly  Mgher proportion i n  
grade 1 loga than the intensive selection cut. The re- 

h 
lationship w i l l  probably be reversed by the next cut. 

Table 6 shows the  re la t ionsh ip  between t h e  type of 
cu t  and t h e  qua l i t y  of the  growing stock l e f t .  The percent- 
age of grade 1 bu t t  logs w a s  about th ree  times a s  g r ea t  fo l -  
lowing t h e  se lec t ion  cu t s  a s  it w a s  a f t e r  t he  diameter-limit 
cut .  This re la t ionship  exists because t he  se lec t ion  cu t s  
remove c u l l  and defective t r e e s  and leave l a rge r  t r e e s  i n  
t he  res idual  stand. S ize  i s  an  important fac to r  i n  grading 
logs;  t h e  average b i g  l og  y i e ld s  a higher proportion of the  
upper grades of standard lumber than the  average small log  
( L Y  2, 8) -  

C u t t i n g  C y c l e s  

The owner who makes a conditioning cu t  w i l l  want t o  
know how long he must wait before he w i l l  start receiving 
subs tan t ia l  income. I n  o ther  words, he wants t o  know how 
long t he  conditioning process must continue, and what cut- 
t i n g  cycle can be established f o r  t h e  fu ture  harvest  cuts.  

Cutt ing cycles ' a r e  a basic  control  i n  management. 
They must be dovetailed with growing-stock levels .  They 
a f f e c t  growth, grade, reproduction, and the  economics of 
logging. And, conversely, they a r e  a f fec ted  by each of 
these. 



The compartment experiments under way on the Fernow 
Forest w i l l  i n  time provide more factual  information t o  
guide the owner. They w i l l  be t t e r  es tab l i sh  re'lationships 
between growing stock and volume of growth; the  e f f ec t  of 
s i t e  qual i ty  on growth and thus on the frequency of cut;  the 
e f fec t  of the  frequency of cu t t ing  on grade andreproduction, 

However, based on w h a t  we know now, a few generaliza- 
t ions may be made. Other things being equal, the  period of 
waiting u n t i l  another cut  can be made w i l l  vary inversely 
with the amount of merchantable timber l e f t  i n  the stand. 
But operabi l i ty  i s  not the only consideration, I f  it were, 
a second cut  could follow immediately a f t e r  the conditioning 
cuts. Further improvement of the  stand, optimum stocking, 
and stand s t ructure must a l so  be considered i f  good manage- 
ment i s  the  objective. 

The area clear-cut w i l l  not support another harvest 
u n t i l  the  reproduction established reaches merchantable 
size. Even on be t t e r  s i t e s  this may take 50 o r  60 years. 

The area cut t o  a 16-inch diameter had almost 4,000 
board f e e t  per  acre of merchantable timber l e f t .  I f  growth 
continues a t  the  present r a t e  another similar cut, yielding 
about 9,000 board fee t ,  might be made 20 o r  30 years a f t e r  
the f i r s t  cut on b e t t e r  s i t e s .  

The cut t ing  cycle on the  area given an extensive se- 
lect ion c u t  may range from 10 t o  20 years. A t  the present 
r a t e  of growth the residual  stand, with more than 7,000 
board f e e t  of merchantable timber and 47 square f e e t  of 
basal area, w i l l  increase t o  more than 70 square f e e t  of' 
basal area i n  10 years, and w i l l  support another cut. How- 
ever, a longer cu t t ing  cycle may be desirable  i f  optimum 
stocking has not been reached i n  10 years. 

On the  area given the intensive select ion cut ,  with 
established road system and rapid growth on t rees  of r e l -  
vely high qual i ty ,  the cu t t ing  cycle may eventually be a s  
as 5 years on be t t e r  s i t e s .  But during t h e  5 years fol-  
ng t he  f i r s t  conditioning cut  t h e  stand may not reach 
desired stocking and s t ructure,  It may be desirable  t o  
one t h e  second cut  u n t i l  10 o r  15 years  a f ' t e ~  the 
na l  conditioning. Leaving i n  the neighborhood of 65 
re f ee t  of basal area, with a cu t t ing  cycle of 15 years, 
been recommended f o r  northern hardwoods i n  the Lake 

k - - .  When t h e  biological relationship between growing 
stock and volume growth i s  f i d y  established, it w i l l  help 

-<, - i 



guide the owner t o  select  a prac t ica l  cut t ing cycle. Hm- 
ever, h i s  decision w i l l  a lso be based on the cost of logging 
and his objective of management. Thus, the decision w i l l  
ultimately be the  owner's and w i l l  be based on how he ap- 
p l i e s  the available research f ac t s  t o  his  own si tuat ion.  

T H E  C O S T  

. O F  C O N D I T I O N I N G  C U T S  
3 

 he management treatments ident i f ied with select ion 
cuts cost more than diameter-limit cuts o r  l iquidation cuts. 
It i s  only reasonable t h a t  they should. A conditioning cut  
takes a l l  the c u l l  t rees  and leaves many of the best mer- 
chantable t rees  f o r  fur ther  growth. A smaller volume per 
acre i s  removed. And the cost of permanent skid roads and 
cul tura l  practices, par t  of the more intensive management, 
i s  greater. 

Table 7.--Value of products cut under different treatments 

r 

Sawlogs Mine bars Mine props Total 
Plot value, 

k Total Value per Total Value per Total Value per a l l  
pMducts value K bd. f t .  value linear f t .  value linear ft. 

A $1,409.54 $33.21 $306.88 $0.046 ~ 2 . 4 0  w.025 $1,738.82- 

B 1,070.60 33.19 167.28 .049 39.02 .025 1,276.90 

C 626.05 29.74 143.26 .044 39.76 .a23 809.07 

D 617.01 27 .U 95.52 .040 27.70 .021 740.23 

The cost of conditioning cuts includes several ele- 
ments tha t  do not enter i n t o  costs of diameter-limit and 
liquidation cuts. One of these elements i s  the  higher costs 
per thousand board fee t  a s  smaller, poorer, and fewer t rees  
a re  removed. Another i s  the investment i n  the  stand repre- 
sented by cui tura l  work done as part  04 the conditioning 
cut. Another i s  the delay i n  the  receipt of income because 
some merchantable timber i s  kept as growing stock and i s  not 
cut and sold. 

How much these investments w i l l  pay off i n  increased 
quantity and qual i ty  of timber can be t te r  be determined 
a f t e r  the data from the la rger  compartments a re  analyzed, 
and only a f t e r  the effects  of d i f fe rent  treatments a re  bet- 
t e r  established. Data from 5 years of record indicate tha t  



4 .  --The commercial c l e a r - c u t  a r e a .  A l l  s a l a b l e  t i m -  

ber has  been c u t *  'Large c u l l  t r e e s  a r e  l e f t .  There is 
Rot much l e f t  f o r  f u t u r e  growth. 



these costs have already resulted i n  added volume and qual- 
i t y  of growth fo r  the future stand. 

Table 7 shows the roadside value of products cut from 
the different  p lo ts  under the described treatments (1941 
prices).  The values shown a re  weighted averages of d i f fe rent  
rates  fo r  be t te r  and poorer species. They show t h a t  the 
qual i ty  of products removed decreases as the  in t ens i ty  of 
y a g e m e n t , i n  the conditioning cut increases. Conversely 
they r e f l ec t  the qual i ty  of material  l e f t  under the ?if- 
ferent tdatrnents . 

Table 8 shows the 
net cash income from each Table 8.-Net cash income f ~ x a  different 
treatment (rounded t o  the treatments 

closest  quarter dol lar) .  
Net cash income i s  based 
on the sa l e  value of logs 
a t  landing a f t e r  deduct- 
ing a l l  cash costs of 
logging, cu l tura l  opera- 
t iqns,  skid road con- 
struction, and after-log- 
ging care. Costs include 
labor and machine opera- 
t im a t  current (1951) 
rates ,  and supplies. 
Taxes a re  not included i n  
costs. 

As would be expected, the diameter-limit and clear- 
cut operations brought the greatest  net cash income t o  the 
owner. Under the clear-cut tha t  l iquidated the en t i r e  mer- 
chantable volume the t o t a l  net cash return t o  the owner was 
the greatest. B u t  the efficiency of t h i s  operation was not 
the greatest;  it i s  expensive t o  remove s m a l l  t r ees  (g, & 
9 2, 2). The 16-inch diameter-limit cut,  which l e f t  almost -9 

4,000 board fee t  of timber tha t  was merchantable but l e s s  
economical t o  harvest, probably brings the highest immediate 
net cash income per thousand board feet .  

The two select ion cuts yielded a cash return tha t  i s  
suff ic ient  t o  cover costs of logging, road-building, and 
cul tura l  work and s t i l l  give the owner a small net cash in- 
come . 

Net return 
per acre Plot 

The resul ts  from these experimental treatments do not 
mean tha t  every forest-land owner can make a selection cut 
with no cash outlay; a great deal depends on what he has i n  
the stand t o  s t a r t  with. They do indicate,  however, t ha t  
the fear  of a heavy cash investment t o  bring an unmanaged 

P 

A 813.75 5179.25 

B 16.25 153.25 

C 10.25 72.25 

D 6.25 39.25 

Net return 
per 1,MX) 
board feet 



F i g u r e  5 . - -An  exa.mple o f  t h e  d i a m e t e r - l i m i t  c u t .  N o t i c e  t h e  
l a r g e  open ing  l e f t .  The remaining  t r e e s  a r e  s m a l l .  Some 
a r e  b a d l y  formed, s i n c e  t h e  o n l y  c u l t u r a l  ~ r a c t i c e  was t o  
remove l a r g e  d e f e c t i v e  t r e e s .  S i n c e  o n l y  t h e  l a r g e  t r e e s  
were c u t ,  t h e  l o g g i n g  c o s t s  were lower t h a n  f o r  c l e a r -  
c u t t i n g .  



F i g u r e  6.--The i n t e n s i v e  s e l e c t i o n  c u t  l e a v e s  a  good d i s -  
t r i b u t i o n  o f  d e s i r a b l e  t r e e s .  A l l  d e f e c t i v e  t r e e s ,  r e -  
g a r d l e s s  o f  s i z e ,  were  removed. Al though r e t u r n s  from 
t h e  i n i t i a l  c u t  were s m a l l ,  t h e  s t a n d  has b e e n  put i n  

good c o n d i t i o n  f o r  produc ing  v a l u a b l e  f u t u r e  c r o p s .  
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stand t o  a managed condition may be more bogy than r ea l i ty .  
They show tha t ,  a t  l e a s t  under the conditions studied, the 
owner can improve h is  stand and meet a l l  cash costs. And 
the owner who does not do h i s  own logging can probably a t -  
t r a c t  an operator who w i l l  follow h i s  cut t ing rules.  On 
very defective stands t h i s  might not be possible. The con- 
dit ioning cut would c a l l  f o r  cu t t ing  a disproportionate 
amount of small and low-grade material. Such a cut might 
not bring the  owner the immediate revenue he needs and it 
might not permit the operator t o  pay out on h is  logging. 

A R E  C O N D I T I O N I N G  C U T S  
W O R T H W H  I S L E ?  

The records from 5 years' experience on the demon- 
s t r a t ion  p lo ts  a re  obviously not conclusive. The f u l l  ef- 
fec ts  of the conditioning cut w i l l  not be ref lected i n  the 
residual stand fo r  many years. Nevertheless these 5-year 
records a re  worth considering as  a preview of what may re- 
s u l t  over a period of years and as  an indicat ion of the net  
current cost o r  gain t o  be expected from the conditioning 

Even i f  the  r e su l t s  of many years '  study on larger  
artments were now available,  there  would be no pat  an- 

r t o  t h i s  question. The owner w i l l  s t i l l  have t o ~ d a p t  
the s i lv i cu l tu ra l  findings from these compartments t o  the 
" r e s t  conditions in the  area he i s  planning t o  cut. And 
:h owner w i l l  se lec t  a l e v e l  of management based on h is  
?ancia1 needs and h i s  objective of management. How'ever , 
ase s tudies  do furnish a s e t  of comparative figures on 
Yeneration, growth, and qual i ty  following treatment. When 
nbined with the  re la t ive  costs of treatment, these pre- 

u d m r y  data may serve as a ten ta t ive  guide t o  an owner 
nparing the  worth of d i f fe rent  treatments. A s  more infor- 
tion b~comes available,  these guides may be modified. I n  
e meantime, a few generalieations may be made t o  guide 

owners and operalors i n  the area. 

Growth i s  d i rec t ly  related t o  growing stock. The 
treatment tha t  l e f t  a basal area of 48 $quare f ee t  

er acre gave the  greatest  increment. A s  the residual  grow- 
Stock was decreased, the  board-foot incremerit decreased. 
O P ~ ~ J I Q  growing stock has not yet been established. 

Id observations and research elsewhere indicate  t h a t  the 
Sidual &Towing-stock l eve l  can e a s i l y  be increased t o  65 

re f ee t  without loss  i n  growth. 
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2. Log grades, and therefore the qual i ty  and value of 
the residual stand, a r e  d i rec t ly  related t o  the in- 

tens i ty  of the conditioning cut. I n  the more intensive 
selection cuts, removal of c u l l  and defective t rees  i n  the 
f i r s t  operation i s  more complete. Larger t r ees  a r e  l e f t  t o  
grow. - The higher t h e  in t ens i ty  of management, the greater  
t h e  degree of stocking ( i n  openings). Better grades a re  
obtained i n  more fully stocked stands. 

3. Reproduction was readi ly established under a l l  in- 
t e n s i t i e s  of management. Since the clear-cut area 

was only 5 acres i n  extent, it was probably seeded i n  from 
the side by light-seeded species. More control over the  
type of reproduction and the  species composition i s  exer- 
cised i n  the  more intensively managed stands. 

s 
4 -  Although the  net cash return t o  the owner f romthe  

f i r s t  harvest i s  undoubtedly greatest  where the  cut 
is  heavy, there i s  reason t o  believe tha t  heavy cu t t ing  i s  
not the  best  a l te rna t ive  throughout a rotation, especial ly  
when figured on an annual basis. This reasoning i s  backed 
by the  increased grade and growth r a t e  i n  the more intensive 
conditioning cut ,  the established road system already con- . 
structed and paid fo r ,  and the shorter  cu t t ing  cycle, which 
wilb permit more frequent cuts. 

5. Although an owner's f inancial  needs and product ob- 
jective w i l l  determine h is  frequency of cut, he must 

be guided by the biological relationship between residual 
volume and growth i n  making his decision. With a residual 
growing stock of 60 square fee t ,  a cu t t ing  cycle of 5 t o  10 
years appears s i lv i cu l tu ra l ly  feasible; with 50 square fee t ,  
one of 10 t o  15 years; with 40 square fee t ,  one of 15 t o  20 
years ; with 30 square fee t ,  one of 20 t o  30 years. On poorer 
s i t e s ,  with lower growth rates ,  the cu t t ing  cycles w i l l  be 
longer f o r  given growing-stock levels.  

- 
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