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Cutting Methods Tested 

MINE timbers a r e  a  basic  need of West Vi rg in ia ' s  g i an t  
coa l  indus t ry .  The annual requirement of sawed mine 

timbers is roughly 250 mi l l i on  board f e e t  ( 2 ) .  The mines 
a l s o  use a  large volume of wood i n  rough form for  props and 
lagging.  Yet ,  compared t o  sawlogs and veneer  logs ,  these  
mine timbers a r e  low-value products.  This  means t h a t  they 
must be produced a t  low cost .  

In an attempt t o  evaluate diameter- l i m i t  c u t t i n g  a s  
an economical method of managing fo re s t s  f o r  the production 
of mine timbers, a  study was begun i n  1950 on the Fernow Ex- 
perimental Forest  near Parsons, West Vi rg in ia .  Es sen t i a l l y  
t h i s  was a  study t o  determine which of three diameter- l imit  
cu t t i ngs  was bes t  su i t ed  f o r  mine-timber production. Diam- 
e t e r - l i m i t  cu t t i ngs  were s e l ec t ed  because they can be used 
with a  minimum of technical  f o r e s t r y  supervision.  Thus the 
cos t  of fo re s t  management can be kept low. 

The three  t reatments  used and the  c o s t s  and re turns  
from the  f i r s t  c u t  have been desc r ibed  by Weitzman ( 3 ) .  
Brief ly  the treatments were: 

1. A 16-inch diameter l i m i t .  Al l  merchantable t r ee s  la rger  
than 16.5 inches  d.b.h. were c u t ;  a l l  unmerchantable 
t r e e s  4.5 inches o r  l a r g e r  were g i rd l ed  o r  poisoned. 
Skid-road grades d id  not  exceed 10 percent ,  and water 
bars were placed a s  needed. 

2 .  A 13-inch diameter l i m i t .  A l l  merchantable t r e e s  la rger  
than 13.5 inches d.b.h. were c u t ;  again a l l  c u l l  t r e e s  
4.5 inches  o r  l a r g e r  were g i r d l e d  o r  poisoned. Sk id  
roads were l a i d  out not  t o  exceed a 20-percent grade, 
and water bars  were i n s t a l l ed  a f t e r  logging. 

3 .  An 8- inch  d iameter  l i m i t .  A l l  t r e e s  l a r g e r  than 8.5 
inches d. b. h .  were harvested.  Merchantable t r e e s  were 
c u t ;  c u l l s  were g i r d l e d  o r  po isoned .  There was no 
planned system of skid roads or  erosion control.  



T h e  Area Before Cutting 

The study was c a r r i e d  out on three  adjacent  water- 
sheds ranging i n  s i z e  from 46 t o  59 acres .  Forest s tands  on 
these watersheds re f lec ted  t h e i r  past  h i s tory .  The area had 
been logged soon a f t e r  the turn  of the century;  everything 
tha t  the operator thought would y ie ld  a p ro f i t  had been cu t .  
Defective t r e e s  and t r e e s  of c e r t a i n  spec ies  such a s  sugar 
maple and beech were l e f t .  The coves, which contained the  
la rges t  and best  t r ee s  and were the e a s i e s t  t o  log, were cu t  

Figure 1. --Forest s tand  before cutt ing.  
I 
I 
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heavily. The ridges and s teep  s lopes,  which supported poor- 
e r  t r e e s  and were l e s s  acces s ib l e ,  were c u t  l i g h t l y .  F i res  
followed t h e  logging and many of the  t r e e s  l e f t  s tanding  
were f i re -scar red  and developed but t  r o t .  

So i n  1950 the fo re s t  contained two d i s t i n c t  c lasses  
of t rees-- those l e f t  by the loggers, and those t ha t  grew i n  
a f t e r  the logging and f i r e s .  Figure 1 shows t h i s  s tand i n  
1950. In gene ra l ,  t he  holdovers were the  l a r g e r  t r e e s  a s  
well a s  t h e  more d e f e c t i v e  and l e s s  acces s ib l e  ones. The 
second-growth stands on the be t t e r  s i t e s  contained many f ine 
t rees--red oak, yellow-poplar, black cherry, and basswood- - 
i n  the l o - ,  12- ,  and 14-inch diameter c l a s se s .  The second- 
growth stands on poorer s i t e s  were composed mostly of oak, 
s a s s a f r a s ,  and black locus t  i n  the 6- and 8-inch diameter 
c lasses .  01 the watersheds as  a whole, the oaks, espec ia l ly  
red oak and chestnut oak, were the predominant species. 

Although the s tands on a l l  th ree  a reas  were s imi l a r  
i n  most respects before cu t t ing ,  there were some differences 
impor tan t  enough t o  i n f l u e n c e  t h e  growth p a t t e r n  t h a t  
followed cut t ing.  Br ie f ly ,  the stand differences were: 

The 16-inch d i ame te r - l imi t  a r ea  had a somewhat h igher  
proportion of poor s i t e s .  

Although each area had about 95 square f e e t  of basal area 
per acre i n  t r ee s  la rger  than 4.5 inches d.b.h., the 13- 
inch area had l e s s  gross sawlog volume--7,600 board f ee t  
per acre  compared t o  8,600 on the other  two. 

The 13-inch area had fewer large holdovers. 

T h e  Stands After Cutting 

The 8-inch diameter- l imit  cu t  i n  many ways resembled 
a commercial c l ea r - cu t ;  a l l  merchantable products were r e -  
moved. Figure 2 i l l u s t r a t e s  how t h e  8- inch  c u t  l e f t  t he  
area. The residual  growing stock totaled j u s t  over 20 square 
f e e t  of basa l  a r ea  per  a c r e  and conta ined  l e s s  than 400 
cubic f e e t  per  acre .  It d i f f e r e d  from a commercial c l e a r -  
cu t  i n  one important aspect:  the c u l l  t r ee s  were poisoned. 



Figure 2.--Residual stand a f t e r  the 8-inch diameter cut t ing.  

Despite the difference in diameter l im i t s ,  the stands 
l e f t  a f t e r  the 13- and 16-inch cu ts  were s imi l a r  i n  densi ty 
of s tocking .  Each contained a l i t t l e  l e s s  than 60 square 
f e e t  of basal area per acre and had a volume of about 1,200 
cub ic  f e e t  pe r  ac re .  Only i n  board- foot  volume d i d  they 
d i f f e r .  The 16-inch c u t t i n g  area had over 3,000 board f e e t  
per ac re ;  the 13-inch area  l e s s  than 2,000 board f e e t  per  
acre.  Thus the  s tand  s t r u c t u r e  was d i f f e r e n t .  A s  compared 
t o  the  16-inch d iameter  l i m i t  c u t ,  t he  13-inch c u t  l e f t  
considerably more pole-size t r ee s ,  bu t ,  of course, no t r ee s  
above 13.5 inches in diameter. 



Although t h e  c u l l s  were k i l l e d  i n  each area,  many 
t r e e s  of low v igor ,  poor q u a l i t y ,  and undes i rab le  spec i e s  
were l e f t .  This was espec ia l ly  t rue  i n  the 16-inch cu t t ing ,  
where many 14- and 16-inch t r e e s  were holdovers  from the 
original  stand. 

Growth 

The 13-inch area grew bes t  during the 5-year period 
following cu t t i ng  ( t ab l e  1). This was t rue  even with board- 
foot  growth, de sp i t e  the f a c t  t h a t  only two-thirds a s  much 
board-foot volume was l e f t  as  i n  the 16-inch cut t ing.  

Table 1.--Averam annual worth rates per acre for the 

5-year period after cuttin~ 

In trees larger than 5.0 inches. .* 
In trees larger than 11.0 inches (International Winch rule). 

Diameter 
limit of 
cutting 

Of course, the area cu t  t o  an &inch l imi t  had l i t t l e  
board-foot growth. However, i t s  basal  area increased by 50 
percent  and the  t o t a l  amount o f  basal  a r ea  i nc rease  was 
greater  than tha t  on the 16-inch cu t .  

The large amount of ingrowth caused the good showing 
of the 8-inch c u t t i n g ;  ingrowth was l e s s  important i n  the 
l i g h t e r  cu t s .  Ingrowth in  a l l  a reas  was made up la rge ly  of 
the to le ran t  species--especial ly the maples. This was an t i c -  
ipa ted  s ince  most s ap l ings  i n  the  o r i g i n a l  s tand  were i n  
these spec ies .  Grea ter  d i f f e r ences  among the cu t s  a r e  ex- 

Square feet of heal area. 

16-inch 1.77 0.65 0.29 2.13 
13-inch 2.05 .66 .29 2.42 
8-inch 1.34 1.12 .12 2.34 

Cubic-foot vol- to a 4-inch topo 

16-inch 49 11 6 54 
13-inch 58 11 6 63 
8-inch 34 18 2 50 

Board-foot volume to an 8-inch topa* 

16-inch 130 130 7 253 
13-inch 108 174 5 277 
6-inch 0 10 0 10 

Accretion c~~~ Ingrowth Mortalitj 



pected t o  appear l a t e r  when the i n t o l e r a n t  species  t h a t  have 
come i n  following the  c u t t i n g  reach po le - s ize .  

M o r t a l i t y  occurred i n  a l l  t h r e e  c u t t i n g s .  The heav- 
i e s t  c u t  had t h e  l e a s t  m o r t a l i t y .  However, when based on 
the  growing s t o c k  a t  the  beginning of t h e  p e r i o d ,  t h e  p e r -  
cen t  of m o r t a l i t y  was about the  same i n  each a rea .  Mor ta l i ty  
was s e v e r e s t  i n  smal l  t r e e s ;  e s p e c i a l l y  overmature b lack  
locus t  and s a s s a f r a s .  

In  a r e a s  of l i g h t  c u t t i n g ,  some of the  smal ler  i n t o l -  
e r a n t  t r e e s  died from suppress ion.  Where c u t t i n g  was heavy, 
some smal l  b lack  b i r c h  and b lack  c h e r r y  d i e d  from sudden 
exposure. 

S o  f a r  growth d a t a  has  been p r e s e n t e d  on an a r e a  
b a s i s  only.  How have i n d i v i d u a l  t r e e s  r e a c t e d  t o  t h e  t h r e e  
d i f f e r e n t  types  of c u t t i n g ?  Average annual d iameter  growth 
by d i a m e t e r  c l a s s e s  h e l p s  answer t h i s  q u e s t i o n  ( f i g .  3 ) .  
Diameter growth f o r  the  c l a s s e s  up t o  and inc lud ing  the  12- 
inch  d i a m e t e r  c l a s s  f o r  bo th  t h e  1 3 - i n c h  and t h e  16- inch  
c u t t i n g s  c l o s e l y  fo l lows  t h e  same t r e n d .  For  t h e s e  diame- 
t e r s ,  growth was s l i g h t l y  higher  i n  the  13-inch l i m i t .  Above 
the  12- inch d  .b .h .  c l a s s ,  the  growth curves  depar ted  r a d i -  

D B H. CLASS, IN INCHES 

F i g u r e  3 .  - - A v e r a g e  a n n u a l  d i a m e t e r  i n c r e m e n t  by  d .  b . h .  
c l a s s e s  for t h e  5-year per iod  a f t e r  logging .  



c a l l y .  Trees i n  t he  14-inch c l a s s  on the  13-inch c u t t i n g  
grew f a s t e r  than i n  any o ther  c l a s s  o r  cu t t i ng .  On the  16- 
inch cu t t ing ,  growth reached its peak i n  the 12-inch diameter 
c l a s s  and f e l l  o f f  s l i g h t l y  i n  l a r g e r  t r e e s .  Growth of 6-  
and 8- inch  t r e e s  i n  the  8- inch  diameter  c u t t i n g  was con- 
s i d e r a b l y  h igher  than f o r  t r e e s  of t h e  same s i z e  i n  the 
l i g h t e r  cu t t i ngs ,  but the trend was the same. Even so ,  most 
of these t r e e s  were s t i l l  not growing a s  f a s t  a s  the larger  
t r ee s  (10 inches and over) on the l i gh t e r  cut t ings.  

Growth curves by diameter c l a s se s  he lp  expla in  the 
b e t t e r  growth following the  13-inch c u t t i n g  a s  compared t o  
the 16-inch cu t t i ng .  A s  mentioned, both had about the same 
residual  basal a rea ,  but the area cu t  t o  13 inches had more 
good s i t e s .  The small d i f f e r e n c e s  i n  the  two l i g h t e r - c u t  
curves up t o  12 inches probably r e f l e c t  t h i s  f a c t .  Above 12 
inches  t he  d i f f e r e n c e  i s  most ly due t o  t r e e  v i g o r .  Two 
c lasses  of t r ee s  were l e f t  i n  the area cut  t o  16 inches: (1)  
old holdovers of low vigor  and (2 )  young, vigorous second- 
growth t rees .  The more holdovers cu t ,  the be t t e r  the average 
growth because slower-growing t r e e s  a r e  removed from the 
s tand  and nearby t r e e s  a r e  re leased .  Cu t t i ng  t o  a 13-inch 
diameter eliminated most a l l  the old holdovers. 

Reproduc t ion 
Changes 

Five yea r s  a f t e r  c u t t i n g ,  a s eed l ing -and- sap l ing  
survey showed t h a t  reproduct ion  was p l e n t i f u l  and wel l -  
d i s t r i bu t ed  i n  a l l  compartments. There were a t  l e a s t  7,000 
seedl ings  per ac re  between 1 foot  i n  height  and 1 inch i n  
d i ame te r  ( t a b l e  2 ) .  In  a d d i t i o n  t h e r e  were 400 t o  600 
s a p l i n g s  per  a c r e  .A1 though an abundance of seedl ings  and 
saplings followed a l l  three cu t t ings ,  there were some impor- 
t a n t  d i f f e r ences  i n  q u a l i t y  of  reproduction. For example, 
the 8-inch cu t t i ng  resul ted i n  a considerable proportion of 

- - 

s a p l i n g s  of s p r o u t  o r i g i n .  These a r e  very  v igorous  and 
already are  dominating more desirable seedlings and saplings 
nearby. 

Comparison of reproduction t a l l i e s  before and 5 years 
a f t e r  c u t t i n g  shows only a few important changes i n  repro- 

'This i s  the d e f i n i t i o n  used for  "advance reproductionn. 



Table 2.--Reproduction 5 years  a f t e r  c u t t i n g  

sapl ings  Of Diameter Milacres Seedlings Saplings sprout 
l:$:i:f stocked per  ac r e  

per  acre  per acre  

Pel-cent N* 

1.6-inch 91 0,100 470 30 
13-inch 88 7,400 400 40 . 
8-inch 96 10,300 560 120 

duc t ion .  The 13-inch compartment, s p a r s e l y  s tocked  G i t h  
advance reproduction before cu t t i ng ,  now has 88 percent  of 
i ts milacres  stocked with t r e e  reproduction. A s  a r e s u l t ,  
almost a l l  species have increased in  the percent of milacres 
t ha t  they stock. 

Reproduction d a t a  fo r  the o ther  two areas  show how 
the c u t t i n g  has changed the  cha rac t e r  of t he  well-stocked 
advance reproduct ion ( t a b l e  3 ) .  Sugar maple was t he  most 
abundant and widespread reproduction both before and a f t e r  
c u t t i n g .  Most o f  t he  suga r  maple now on t h e  a r e a s  is a 
r e s u l t  of advance stocking. Since some of t h i s  reproduction 
was destroyed i n  logging,. the percent of s tocking is s m e -  
what lower a f t e r  than before cu t t i np  on both areas. 

Another common spec ies  i n  the post-logging stand is 
s a s s a f r a s .  The s t o c k i n g  of t h i s  s p e c i e s  increased  a f t e r  
cu t t ing ,  and heavy cu t t i ng  resul ted in the la rges t  increase. 

Table 3.--Percentage o f i l a c r e s  stocked both before 

and 5 years  a f t e r  c u t t i n g s v  

16-inch compartment 13-inch compartment 8-inch compartment 

Species  
&fore '2::: &fore 

5 years  

c u t t i n g  c u t t i n g  
a f t e r  '"Ore a f t e r  

c u t t i n g  c u t t i n g  
> 

Sugar maple 45 
Sassaf r a e  32 
Red maple 49 
Black cherry 24 
Beech* 14 
Red oak 33 
Black bi rch  1 
Yellow-poplar 1 

g ~ e r c e n t a g e  r e f e r s  t o  the  proportion of milacres t a l l i e d .  Thus "45" 
following "Sugar maple" means t h a t  on 45 percent of the  a i l a c r e s  t a l l i e d ,  sugar 
maple reproduction occurred. 



The same is t r u e  of yellow-poplar and black b i rch .  Before 
cu t t ing ,  seedlings of these two species were almost e n t i r e l y  
absent from the stand. 

Red maple and black cherry reproduction, on the other 
hand, apparently suffered from the cu t t ing ,  a t  l e a s t  i n  the 
16-inch and 8-inch cu ts .  The proportion of milacres stocked 
with these species declined considerably. 

Beech and red oak a l s o  a r e  important i n  the seedl ing 
stapd. Except f o r  the 13-inch area ,  there was l i t t l e  change 
i n  the  s tocking of these species. 

Discussion 

This  s tudy must cont inue  f o r  some time before the  
ques t ions  posed a r e  answered. S t i l l ,  some t e n t a t i v e  con- 
clusions can now be drawn fo r  these problems: (1) Are diame- 
t e r - l imi t  cu t t ings  a des i rab le  method of managing stands for  
mine timbers? ( 2 )  I f  so ,  t o  what diameter should the stands 
be cu t?  

S imp l i c i t y  of a p p l i c a t i o n  is  the  b ig  advantage of 
d i ame te r - l imi t  c u t t i n g .  h c e  t he  l i m i t  has been s e t ,  the  
c u t t e r  can determine by h imsel f  which t r e e s  t o  c u t .  I n  
prac t ice ,  however, c u t t e r s  require  about the  same supervi-  
s i o n  and checking on compliance a s  wi th  a marked s t and .  
There seems t o  be a s  much temptation t o  take a , n i c e  t r e e  a 
l i t t l e  below the diameter l i m i t  a s  t he re  is t o  c u t  a good 
"leave" t r e e  i n  a marked stand.  Therefore,  f o r e s t  manage- 
ment under t he  d i ame te r - l imi t  system is l e s s  c o s t l y  only 
because there a r e  no marking costs .  

Another advantage of diameter- l imit  cu t t ings  is tha t  
i f  the l i m i t  is high enough (but  not  too  h igh ) ,  both cos ts  
and returns pe r ,un i t  volume w i l l  be grea te r  because there is 
none of the expensive handling of low-value small t rees .  

Both of these advantages a r e  most important i n  the 
f i r s t  c u t .  T h e r e a f t e r ,  the d isadvantages  begin t o  show. 
Compared t o  the s e l ec t ion  system, growth following a diame- 
t e r - l i m i t  cu t  is considerably l e s s .  Dense young s tands  a r e  
not  th inned;  a r ea s  suppor t ing  l a rge  t r e e s  a r e  completely 



cut-over;  dying small t r e e s  a r e  not salvaged; t r e e s  of the 
highest vigor tend t o  be cu t  f i r s t ,  while t r ee s  of low vigor 
remain i n  the s t and ;  slow-growing spec i e s  tend t o  be l e f t  
and fast-growing spec i e s  c u t ;  t he  sma l l e r ,  lower q u a l i t y  
t r e e s  a r e  l e f t ;  and there  is no cont ro l  over reproduction. 
Thus, not  only is the t o t a l  amount of growth l e s s ,  but a l s o  
the value per un i t  of growth is less .  

Data a re  not  ava i lab le  from a s imi l a r  area cu t  under 
the s e l ec t ion  system. But on another par t  of the Fernow Ex- 
perimental Forest ,  a  study e x i s t s  where a  comparison can be 
made of the growth following a 16-inch diameter l i m i t  and a  
select ion-system c u t t i n g  ( 2 ) .  Board-foot growth dur ing  the 
5-year period a f t e r  c u t t i n g  was 38 percent  g rea t e r  on the 
selection-system cu t t i ng  than on the diameter-limit cut t ing.  

Some of t he  d isadvantages  a l r eady  c i t e d  could be 
reduced by changes i n  the method of management. A f l ex ib l e  
diameter  l i m i t  could be used where d e s i r a b l e  t r e e s  j u s t  
above the  l i m i t  a r e  l e f t  and undes i rab le  t r e e s  below the 
l i m i t  a re  cut.  Also the diameter l i m i t  could be varied with 
species ,  s i t e ,  and stand s i ze .  But every s t e p  taken in  t h i s  
d i rec t ion  increases the amount of management and more close-  
l y  approaches the se lec t ion  system. 

After  the f i r s t  cu t ,  management problems become more 
complex under the d iameter - l imi t  system. There is no easy 
method of planning the cu t t i ng  cycle and product recovery t o  
maintain a  c e r t a i n  diameter  l i m i t .  To ha rves t  the e n t i r e  
growth over a  period n e c e s s i t a t e s :  (1) s e t t i n g  a  c u t t i n g  
cycle and ad jus t ing  the  diameter l i m i t  from cu t  t o  c u t ;  o r  
( 2 )  s e t t i n g  a  diameter l i m i t  and wait ing u n t i l  the volume of 
t r ee s  t ha t  have grown beyond the diameter l i m i t  is equal t o  
the t o t a l  n e t  growth fo r  the period;  or  (3)  c u t t i n g  t r e e s  
throughout a  range of diameter classes.  The f i r s t  two a l t e r -  
n a t i v e s  could lead t o  combinations of c u t t i n g  cyc l e s  and 
diameter l i m i t s  t h a t  a r e  impract ical  because of excessive 
logging cos t s  or high mor ta l i ty .  Se l ec t ing  the proper com- 
binat ion then requires  good judgment and considerable luck. 
In view of  the other  drawbacks of a  diameter- l imit  system, 
i t  is believed t h a t  the l a s t  a l t e rna t ive - - swi t ch ing  t o  the 
se lec t ion  system--is best .  

The q u e s t i m  s t i l l  remains: Which of the three diame- 
t e r - l i m i t  cu t t i ngs  has given the bes t  r e s u l t s  based on the  
f i r s t  5-year period? The 13-inch cu t t i ng  has put on the best 



growth. On the  o ther  hand, the 16-inch c u t t i n g  resu l ted  i n  
lower costs  and higher returns per un i t  volume. I f  we assume 
tha t  the ne t  returns given by Weitzman (3) can be applied t o  
the annual growth r a t e s ,  we find t h a t  tb annual increase i n  
va lue  of t he  16-inch a r ea  was $4.57 per a c r e  compared t o  
$4.59 f o r  t he  13- inch  a r e a .  So t h e r e  seems t o  be l i t t l e  
difference between the two. However, s ince  a t  l e a s t  pa r t  of 
the b e t t e r  growth on the 13-inch c u t t i n g  is due t o  d i f f e r -  
ences i n  s i t e  and in  the or ig ina l  s tand,  the 16-inch cu t t i ng  
may be somewhat more favorable. 

It is  s t i l l  t oo  soon t o  thoroughly eva lua te  t he  8- 
inch cu t t ing .  The growing stock was s o  reduced tha t  growth, 
e spec i a l l y  t h a t  of sawtimber, was lower than t h a t  obtained 
from the other  two diameter l i m i t s .  Returns per 1,000 board 
f e e t  were a l s o  lower. Reproduction was no b e t t e r  than on 
the o ther  compartments; i n  f a c t ,  t h e r e  were considerably 
more sprouts .  Therefore it seems t o  be the l e a s t  de s i r ab l e  
of the three methods. 

Summary 

In 1950 a s tudy  was s t a r t e d  on the Fernow Experi-  
mental Forest near Parsons, W. Va., t o  t e s t  the s u i t a b i l i t y  
of t h r ee  d i f f e r e n t  d i ame te r - l imi t  c u t t i n g s  a s  methods of 
fo re s t  management fo r  the production of mine timbers. Growth 
and reproduction data  a r e  now avai lable for  the f i r s t  5-year 
period following cu t t ing .  The diameter l im i t s  used were 16- 
inch, 13-inch, and 8-inch. 

The best  growth during the 5-year period was made in 
the area c u t  back t o  13 inches. Here the average annual ne t  
growth per acre  was 2 .4  square f e e t  of basal  a r e a ,  o r  63 
cubic f ee t .  The average annual ne t  growth in  board f e e t  per 
acre i n  sawtimber t r e e s  was 277 a s  compared t o  253 fo r  the 
16-inch area, which had more graving stock of sawtimber s i ze .  

Actual ly,  the  s tands following the two l i g h t e r  cu t s  
were very s i m i l a r  i n  d e n s i t y  of s tock ing  a s  expressed by 
e i t h e r  basal area o r  cubic-foot volume. The b e t t e r  perform- 
ance of the 13-inch area was due t o  be t t e r  s i t e ,  more favor- 
ab le  s tand s t r u c t u r e ,  and removal of the low vigor  14- and 



16- inch holdovers  from the  o r i g i n a l  s t and .  These f a c t s ,  
plus the higher ne t  re turns ,  tend t o  make the 16-inch cu t -  
t i n g  the be t t e r  of the two systems. 

Despite the  low growing s tock ,  the  8-inch c u t  made 
comparatively good growth i n  both basal area and cubic-foot 
volume. Most of  t h i s  was ingrowth. Of course ,  board-foot  
growth of sawtimber t r e e s  was neg l ig ib l e  dur ing  the  f i r s t  
5-year period. Individual t r e e s  grew much f a s t e r  i n  diame- 
t e r  than t r e e s  of the  same s i z e  i n  the o ther  two compart- 
ments. However, t h e i r  growth was s t i l l  surpassed  by t h e  
larger  t r ee s  i n  the other areas. 

Reproduction was p l e n t i f u l  and well - d i s t r i b u t e d  i n  
a l l  three a reas .  On the whole, s tocking by spec ies  5 years 
a f t e r  cu t t i ng  s t i l l  followed the advance reproduction s tock-  
ing. Sugar maple was the most abundant and most widely d i s -  
t r i b u t e d  spec i e s .  Sas sa f r a s  was a l s o  important ,  becoming 
even more widely d i s t r i b u t e d  a f t e r  c u t t i n g .  Many yellow- 
poplar and black birch seedl ings ,  almost completely absent 
before cu t t i ng ,  became establ ished a f t e r  cu t t i ng ,  espec ia l ly  
i n  the heavies t  cu t s .  Other important spec i e s  were beech, 
red oak, black cherry,  and red maple. The heavies t  c u t t i n g  
produced a l a rge  proport ion of s ap l ings  of sp rou t  o r ig in ,  
now the dominant reproduction i n  t h a t  a rea .  

In view of the poorer growth following cu t t i ng ,  the 
lack of control  over reproduction, the increased management 
problems, and the tendency t o  degenerate the s tand through 
repeated c u t t i n g  of the most vigorous and h ighes t  -qua l i t y  
t r ee s  and fastest-growing species, the diameter-limit system 
i s  very quest ionable a f t e r  the  f i r s t  cu t .  Ins tead ,  it is  
recmended tha t  the f i r s t  diameter-limit cu t  be followed by 
the se lec t ion  system. 
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