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1.Y yt*aI.L T n LQ49--four 5-acre p l o t s  were es tab-  

1 1 - , h t . c  Fernow Experimental F o r e s t  near  Parsons ,  

,. ,t L ' I I ~ F I ~ I ~  show t h e  e f f e c t s  upon mountain hardwoods 
1 c i  four  management t rea tments .  This  r e s e a r c h  is 
1ct1 1 ,tllea. &"dies now be ing  made on s e v e r a l  exper i -  

)ral1t I . t  .r in t h e  Northeast t o  compare t h e  b i o l o g i c a l  
l l c l  (.' r,r l l , l i lr  c.:\L results of d i f f e r e n t  methods of managing 
, I  I.(= ,reas l a  ugh t o  permit  t h e  s imu la t ion  of 
~ , G I V I ~ ~  egging ons a r e  t r e a t e d  by va ry ing  in t en -  
~t I C  r c a t  ma t ,  by d i f f e r e n t  logging  c u t s  and 

,,  il ill^ t ol,,lec t i v e s .  ULLU JU f o r t h .  L a t e r ,  s i m i l a r  t r ea tmen t s  
11 c . a  i I e s t u d i e s  t o  compartments rariging 

I t  + I e s .  

, ogo--1 
! on t h e  
3 to 

o serve  
rbcrl fol 

rge en0 
o p e r a t i  
nagemen 
.....a -.-. 

i rs t  c u t s  were made an t h e  f o u r  Fernow p l o t s  i n  
a d d i t i o n a l  5-acre p l o t  was s e l e c t e d  near  
a l eck  o r  comparison wi th  t h e  o r ig -  

r e  

repor t  
ciitrncnt 
9 t h e  e: 

. >  

desc r ibes  t h e  Fernow s t a n d s  bo th  before  
, as wel l  a s  t h e  t r ea tmen t s  themselves. 
l f e c t s  of t r ea tmen t s ,  10  y e a r s  a f t e r  t he  

r;lzxons were made, upon volume, c u l l ,  t imber 
~ t h ,  stt ~ c t u r e ,  and reproduct ion .  

- - 

end s t r ~  

CONDITION OF THE STAND 
E TREATMENT 

i r n t  rr;,or 
! ' > 5  4 \ I~,<!F, .  

I 

r o f  c t ~ t t i n p  i n  these stands was p u b l i s h e d  by the Northeastern Sta- 
t h e  t i  P I  e 'Cht t ing h u n t a i n  Hardwood Stands' (3 ) .  

0 1 . i  [ : i n u ~ l y  rne s t ands  were composed mainly of t h r e e  
' 1 . I  1 : ~ .  (1 f trees: ( 1 )  second-growth Appalachian hardwoods, 
o to 45 ycanPa of age; ( 2 )  o l d  r e s i d u a l  t r e e s  l e f t  from cu t -  
1 1 1 ~  tflitL toolc place between 1905 and 1910; and ( 3 )  a s c a t -  

P I - I J I I  Lo-sized t r e e s  t h a t  came up i n  openings c r e a t e d  
.T f t 1 1  of t he  American ches tnut  t r e e s  around 1930. 

. I I I I : ~  1 c u t t i n g ,  t h e  s t a n d s  were e s s e n t i a l l y  uneven- 
r:c ( I .  

' 1  r 



Many of t h e  o l d  r e s i d u a l s  were c u l l s ,  andlev  
of t he  merchantable t r e e s  i n  t h i s  group were p a r t l y  
t i v e  because of r o t  and poor form. 

I.  

A l l  of t he se  p l o t s  have a s i t e  i ndex2  of 80 f 
( 5 ,  5, 7) .  This  is a very  good s i t e ,  a t  l e a s t  10 sit l  
p o i n t s  h igher  t han  t h e  average f o r e s t  s i t e  i n  \Yest V i l  

The s o i l  i s  a deep (more t han  3% f e e t )  Belrnont si. 
der ived  from l imestone.  

' THE MANAGEMENT PROGRAMS 

The exper imenta l  t r ea tmen t s  app l i ed  on t h e  pLo 
be summed up as follows: I 

PLOT A 

C o m m e r c i a l  c l e a r - c u t  

A1 1 merchantable t r ee s  down through 6 inches d .  b. h.  
are removed; C U E  1 t r ee s  are l e f t ;  and no cu l tu ra l  
practices are appl ied .  

PLOT B I 
D i a m e t e r - l i m i t  c u t  I 

Al l  t r e e s  above 25.5 inches d. b . h .  are removed. I f  
merchantable, they are harvested: i f  c u l l ,  they are 
girdled o r  f e l l ed  and l e f t .  No cul tural  work o r  
harvest  c u t t i n g  i s  made i n  the stand below 25 .5  
inches. R e  stand wi 1 1  be cut on a 20-year c u t t i n g  
cyc le .  

PLOT C 

E x t e n s i v e - s e l e c t i o n  c u t  I 
I n  t h i s  pract ice  t r e e s  a r e  marked e i t h e r  fo r  har- 
ves t  c u t t i n g  or  t o  be deadened a s  c u l l s  i n  s i z e s  
above 11 inches d.b. h .  I n  addi t ion t o  deadening 
c u l l s  i n  the sawtimber s tand,  another cul tura l  
measure is applied: prapevines t h a t  a re  damaging 
po ten t i a l  crop t r e e s  a re  cut .  This p lo t  wiI l  be 
cu t  on a 10-year cycle. After-logging ca re  on skid- 
roads i s  a standard pract ice .  

2 ~ v e r a g e  t o t a l  h e i g h t  of dominant and codominane t r e e s  a t  a base age o f  SO yez 

2 



PLOT 
- - 
' D  

I r l ~ p n s ~ v e  - s e l e c t i o n  c u t  

p e  of c u t t i n p  with a 5- 
stand is marked down 

O-inrIr diameter c l a s s .  Marked trees are 
or. clrndrnpd i f  they a r e  c u l l s .  Cultural  

v it,r]utle thinninp and pruninp a s  w e l l  
+,, ,. c 1 l l l s  nnd c u t t i n p  grapevines.  After-  

roads is a standard pract ice .  

PLOT E 

C h e c k  

1 '  , 1 %  ,1 rlirck p l o t  l e f t  untreated f o r  a compari- 

,,,, I r.tnPrn treated p l o t s  and undisturbed f o r e s t  

N OF TREATMENTS 

? r e  6 s t a b l i s h e d  side-by-side f o r  c u t t i n g  
3.1-n 1 i n  1956 a p l o t  was s e t  up nearby a s  a  

I \ - <  I .  o r  t o  t r ea tmen t ,  a l l  p l o t s  were i nven to r i ed  100 
.I.< tb wtimber q u a l i t y  was e s t ima ted ,  and reproduct ion  

(I ~ ' V I .  Table 1 g ives  t he  p e r t i n e n t  c h a r a c t e r i s t i c s  
1' t l 1 1 ~  t - i ~ t ~ ( l ' i  before t r ea tmen t ,  volumes removed dur ing  t h e  
0 1  1 0  c h a r a c t e r i s t i c s  of t h e  r e s i d u a l  
i ; t r r r l  1 3 ,  and 

~ p l i c a t i o n  of t r ea tmen t s  completed a l l  
11 It ]~~.c~~;c.r . l l )cc~ I o r  a  long pe r iod  of time on t h e  c l ea r - cu t  

p l o t s .  On t h e  two se lec t ion-sys tem p l o t s ,  
1 ' 1  t .h t  treatment concent ra ted  upon cond i t i on ing  t h e  

h a r v e s t i n g  holdover and d e f e c t i v e  t r e e s ,  
. ing  grapevines.  On p l o t  C ,  grape- 
L as wel l  a s  dur ing  t h e  f i r s t  and 

I years, 

md c u t t  
i n  1954 

A t  tilt- end of 5 y e a r s ,  remeasurements were made on 
1 I t  !loivever, t h e  scheduled c u t t i n g  was not  made on 
IIV I 111 ( * I I . ? J  vc'-tielection p l o t  wi th  t h e  5-year c u t t i n g  cyc le  
1 0  eitlcc of n e c e s s i t y  t h e  f i r s t  o r  cond i t i on ing  cu t  

hcnvy (6,793 board-feet  p e r  a c r e  i nc lud ing  
l c b r  t o  e l imina t e  t h e  d e f e c t i v e  and poor growing- 

Thus, tho s t a n d  was sti l l  s e r i o u s l y  under- . ... ..- .. ., ,r c n r ~  lat  L t h e  scheduled cu t  was postponed 

3 
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- Table 1.--Original volume. volume removed, and residual volulnes per acre1 

h 100 M 100 H 100 M 100 M 100 M 100 
Cu.ft. BA Bd-ft. Cu.ft< BA Bd.ft. Cu.ft, Bd.ft. Cu.ft. Bd.ft. Cu.ft. Bd 'Bd.ft. Cu.ft, @ 

Clear-cut 10.8 23.6 95.1 1.2 2.1 7.9 10.8 22.5 89.2 0 0 0 0.9 6.5 31.5 0.6 1.1 4.1 

Diameter- 
limit 11.9 24.2 94.5 .3 .9 3.7 8.5 15.3 55.6 0.2 0.4 1.2 7.9 17.5 73.4 0 .2 .9 

Extensive- 
selection 13.3 24.7 95.6 1;3 '2.1 7.4 8.5 14.6 54.7 1.3 2.1 7.4 9.0 18.6 74.0 0 0 .2 

Management 
program 

Check 15.4 31.7 126.1 1.4 2.4 8.3 

10oard-foot volumes--International l/4-inch rule to an 8 inch top i.b., in trees aver 11 inch d.h.h. Cubic-foot volumes--to a 4 inch top 
i . b .  in trees over 5 inch d.b.h. Basal area (square feet) in trees over 5 inch d.b.h. 

'~ncludes the first (and only) cuts on the clear-cut and diameter-limit plots and combines the original end 10-year cuts on the selection 
plots. 

Original volume 1949 

Merchantable Cull 

Volume removed2 

Nerchantahle 

Residual volume 1959 

Cull Merchantable Cull 



rentor ;  
.--..'.A , 

y was made i n  1959. It was t h e n  de- 

,.,, ,,, , . . s ~ e  u s e ~ v r l ~  c u t t i n g  i n  p l o t s  C and D and t o  h o l d  
Ling c y c l e  g o a l s  from t h e n  on. A t  t h i s  t i m e ,  and 

r ing ,  more d e t a i l e d  and s p e c i f i c  management g o a l s  
ives  were s e t  up. (Tab le  2 shows t h e s e  a d d i t i o n a l  

,,,, ,,, # e l l  a s  t h o s e  e s t a b l i s h e d  i n  t h e  b e g i n n i n g  t o  de- 

.ogr*ms.) These invo lved :  ( 1 )  d e f i n i n g  a  d e s i r e d  
: t u r e ,  s e t t i n g  t h e  maximum-sized t r e e  t o  l e a v e ,  
ing t h e  e v e n t u a l  r e s i d u a l  growing s t o c k ;  ( 2 )  e s -  

t , r l , l l s t l l n g  marking p o l i c y  t o  i n d i c a t e  t h e  amount and d i s -  
l r l b u ~ l o n  of c u t  u n t i l  management g o a l s  a r e  a t t a i n e d ;  and 
(.; ) es tn l , l i sh ing  a p o l i c y  concern ing  f a v o r i n g  o r  d i s c r i m -  
,nc l t  l l , K  a g a i n s t  c e r t a i n  s p e c i e s .  

Table 2.--&idea to cutting 

. .- 

Method of cutting 

Cltnr-cut Diameter- Extensive- I n t e n s i v e -  
limit selection selection 

, :, ...... years.. 60-70 20 10 5 

Y r  left . i n c h e s . .  None 15.5 32 32 

MI> ...... i n c h e s . .  5.1 15.6 11.1 5.1 

y ,",.,, ,..,*,. r.,, nr...Y . . .. .. inches.. None 15.6 11.1 5.1 

[I 1 .  ...,.. ratio.. None None 1.3 1.3 

'me 

; h e  c l e a  
.on t o  
lpos i t  i o  

nquar. b e t . .  None None 70 

fo l lowing  d i s c u s s i o n  o f  t h e  d e t a i l e d  management 
I I J J  o n l y  t o  p l o t s  C and D. The program d e f i n i -  
( I C I J  ~ r - c u t  and d i a m e t e r - l i m i t  p r a c t i c e s  g i v e  no 
( 1)11~ s t a n d  s t r u c t u r e ,  r e s i d u a l  s t o c k i n g ,  n o r  

. I I * ' I  lna 

STAND STRUCTURE 

T h e  high growth p o t e n t i a l  of t h i s  s i t e  means t h a t  
1 i 1 r  p rood s p e c i e s  can  be grown i n  a  r e l a t i v e l y  
. i t ~ o t  gorous ye l low-popla r  w i l l  r e a c h  1 4  t o  20 
I I I C  t s  1 50 y e a r s ,  and r e d  oak w i l l  do about  a s  
i* *- 1 1 a u m v  XJE t h i s  growth r a t e ,  p roduc t  o b j e c t i v e s  a r e  
I:<] t)rJ g s  and veneer  l o g s .  The s t a n d  s t r u c t u r e  
~ l r  I r l  r both  p l o t s  C and D is a  "Q" r a t i o 3  of 

y sawlo 
t e d  f o  

' t rres in'  
*rtzincd in 
and thc co 

o i -  Mcyer's quot ient  (4) and r e f e r s  t o  the r a t i o  o f  t r e e s  by sue- 
' c lasseq.  For example, I F  i t  i s  planned t o  r e t a i n  one t r e e  p e r  a c r e  4 ,,<,, ; l a r K c s r  * i 7 e  clnqq- qay 3 0  inches ,  then 1.3 t r e e s  w i l l  be reta ined i n  the  28- 

the 26-inch c l a s s ,  and s o  on. &termination o f  the number 
each c l a s s  is  based on t h e  mximum-sized t r e e ,  the res id-  'nstant q u o t i e n t  o r  des ired r a t i o - -  '0'. 



Q ORIGINAL STAND-1949 

e t e r  c lasses ,  an tens ive -se lec t ron  p lo t .  

In both plots, 32 inches d .b .h .  w a s  s e t  a s  the maxi 
mum size for trees to be left. This is a general guide, no 

and species. 



_ _ "  ---,g is  done down t o  5 inches  d.b.h., 
idual-basal-area goal  of approximately 86 
,,s above 5 inches. 

11un11~er r e e s  t o  be r e t a i n e d  i n  each d.b.h. 
growing s t o c k  is shown g r a p h i c a l l y  i n  

I 

I c a r ry  
t r e e s  a1 
p c s  abol 

abou 
u, .  ,,,,., agement goals  a r e  a t t a i n e d ,  t h e  r e s i d u a l  

t 13,000 board f e e t  pe r  a c r e  of saw- 
1 inches d.b.h., o r  about 2,400 cubic  
nches d.b.h. 

DISTRIBUTION OF CUT 

DURING DEVELOPMENT PERIOD 

c u t t i  
L is, 
3 P.0 ]I 
. . 

" l n c  t h i s  period i t  is t h e  marking p r a c t i c e  t o  des- 
ng most of t he  excess  t r e e s  i n  each d iameter  
those above t h e  l i n e  i n  f i g u r e  1, An e s t i -  
e rcent  of the  growth w i l l  be harves ted  dur- 

LJ,,. J J , ~  crim period u n t i l  t he  s t ands  reach t h e  d e s i r e d  
L, t o on a poss ib l e  range of growth from 400 t o  
; y o  I'e - acre  pe r  y e a r ,  t h e  amount t o  be c u t  w i l l  
1 r ~ 7 ( 1  xn ?tween 250 and 450 board-feet per  a c r e  p e r  
) t.11, . 

PREFERRED SPECIES 

t h a t  changing markets and improving 
andling a f f e c t  s p e c i e s  preference .  
a re  d e s i r a b l e  now and probably always 

V L I I U I . ~  tlrr not d e s i r a b l e  because of low market 
1 ,  o r  poor log-grade c h a r a c t e r i s t i c s .  On growtl. 

s u c h  r 
l l y  h r  

p i  zed 
1od h# 
?Cies i --- . 

(:t1 CI ,  1s a r e  represented  by t h e  p l o t s ,  t he  f o r -  
~ - . ~ t '  [':I IS the  oppor tuni ty  t o  choose between a num- 
b ~ : -  ( 1 1  !il)(>clcs. Marking t o  f a v o r  some o r  d i sc r imina te  
~*I: ;I  1 1 ~ 1  otller-s i s  prac t i cab le .  On these  p l o t s ,  it was de- 
f ' r  t l t . r I  t o  i l iscr iminate aga ins t  such s p e c i e s  as b lack  b i r c h ,  
trc.cc.lt, II iclcory , and  ironwood. These comprised t h e  bulk  of 
( I) ' ,  ,>,>,,,. u, 1 3n these  p l o t s .  

:r the 
i n t e  

€ nnd guides ou t l i ned  above were devel-  
ns,.,- and extens ive-se lec t ion  p l o t s  were 

sccond  time. Two thousand board-feet  pe r  a c r e  
:d rrom the  former, and 1,900 board-feet  pe r  ac re  
~t t c r .  Prescr ibed  c u l l  removal and grapevine cut -  
ci l rr ied out ,  On t h e  in t ens ive - se l ec t ion  p l o t ,  

31.90 included pruning approximately 
3 per  ac re .  These were pruned t o  
t. 

I stems 
.7 feel 



RESPONSE TO DIFFERENT TREATMENTS I 
The e f f e c t s  of t he  management programs upon 

changes i n  q u a l i t y ,  reproduct ion ,  and s t a n d  s t r u c t u r e .  
I s t a n d s  a r e  compared and descr ibed  i n  terms of growtii 

GROWTH R A T E S  

Based on the  n e t  growth r a t e s  f o r  t h e  10-year peri,,,. 
t h e  management programs can be r a t e d  i n  t h e  fol lowing or&!. 
( 1  ) i n t e n s i v e  select ion--524 board-f e e t  ; ( 2 )  diameter lim 
--446 boa rd - fee t ;  (3)  extens ive  select ion--424 board-fee:. 
and ( 4 )  clear-cut--86 board-feet  ( t a b l e  3 ) .  These annul; 
growth r a t e s ,  based as they  a r e  on only a s h o r t  measureme,! 
per iod ,  a r e  f a r  from conclus ive  a s  t o  t he  average annuzi 
growth t o  be expected under t h e  d i f f e r e n t  t reatments .  

I1 

Table 3.--Periodic annual net volume and basal-area 

growth per acre in merchantable trees 
" =  1 

Plots 

Growth r a t e s  have been cons i s t en t  over  
pe r iod  f o r  t h e  a r e a s  of i n t ens ive  and extens ive  
A s  compared t o  t h e  f i r s t  5-year average annual 

Ten-year growth 

! 
; t. 
: !I 

i t 

; t 
( 0  

t 

10-year growth f o r  the  c l ea r - cu t  and-diameter- l imit  pic 
has increased  remarkably. O n  P l o t  A ,  ingrowth forms a l l  
t he  merchantable sawtimber increment i n  t he  10-year periot 

Cubic Board Basal 
feet1 feet2 area3 - - -  

Clear-cut 53.6 85.7 2.6 

Diameter-limit 86.1 445.7 3.4 

Extensive-selection 85.1 423.9 3.3 

Intensive-selection 93.8 524.3 3.6 

7 

'TO a 4-inch top i . b .  in trees over 5 inches 
d.b.h. 

2~nternational l/$-inch rule to an 8-inch top 
i.b, in trees over 11 inches d.b.h. 

3 ~ n  trees over 5 inches d.b.h. 

I, 

t~ 
pt 
va 
t tr 
t u  
at 
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d be exe rc i s ed  i n  judging t h e  
' 7  1 meter- l imit  c u t t i n g .  The known d i s -  

l l j s  method of c u t t i n g  o f t e n  do no t  show up 
) Some of t he se  d isadvantages  a r e ?  ( 1 )  no t  

small s i z e  c l a s s e s ,  which s lows up growth 
, , by mainta in ing  a  denser  s t a n d  of young 

sawtimber than  needed f o r  t h e  f i n a l  c rop;  
c u t t i n g  t r e e s  of g r e a t e r  v igo r  f i r s t ,  l eav-  

t r e e s ;  (3) c u t t i n g  t r e e s  of f a s t e r -  
f i t - = + ;  (4) and having no c o n t r o l  over  

1 spacing. It is u n l i k e l y  t h a t  t h e  
management w i l l  be f u l l y  expressed 

have been made on t h i s  p l o t .  

t h a t  may account i n  p a r t  f o r  t h e  f avo rab le  
:he diameter- l imit  c u t  is t h e  f a c t  t h a t  t h i s  
nore of its volume i n  fast-growing s p e c i e s  
o n l a r *  b l ack  che r ry ,  white  a s h ,  and r ed  oak 

The c o n t r a s t  i n  growth r a t e s  is par-  
le ex t ens ive  p l o t ,  which con ta in s  a  
ping hickory.  

j t t ~ e ~ '  pl 
~ l ~ n r p  
ne of' el 

;11res 2 ,  

~ t l  1) w e r  

.o t s .  
with th 
.ow-grow 

3, 41 
- e  c u t ,  

I 5 and 6 show t h e  p l o t s  i n  1959 a f t e r  

Q U A L I T Y  

nber q u a l i t y  is a necessary  cons ide ra t i on  i n  hard- 
~cmcnt. The i n t e n s i t y  with which it is p r o f i t a b l e  
: c  s i l v i c u l t u r e  i n  t h i s  hardwood r eg ion  u s u a l l y  de- 

I 
,,.,,,.., ..,.,, e on the  p o s s i b i l i t i e s  of improving t imber  q u a l i t y  
1 1 t , a 1 1  o n  :\ny o the r  cons idera t ion .  I n  judging t h e  e f f e c t s  on 
t tn1l) t . t .  clu:tl i t y  of t h e  fou r  d i f f e r e n t  programs, t h r e e  f a c e t s  
cr f t ti I , <  .;~rolllcm a r e  important : l o g  q u a l i t y ,  s p e c i e s  composi- 
t, I o n ,  i tntl  cull mate r i a lo  

f i  1-st 

; g1':ttl 

tlc t \ i f - i r l  

qrade 
lrvl og 
st, ' 

l . o ~ - ~  surveys were made t o  d e t e r n i n e  t h e  propor- 
1 ~ o t ~ r i  o f  sr volume i n  t h e  s i x  l og  grades used on the  
.'ct.riow Iq'oret The grades f o r  factory-lumber l o g s  a s  de- 
v ~ L l o t ) c b d  by t he  Fores t  Products  Laboratory (1) a r e  used a s  

t 111' three ca t ego r i e s .  Grade 4 is  a s t r u c t u r a l - t i m b e r  
5 is a local-use l o g ,  too  rough f o r  lumber o r  
t imbers  but  sound and s u i t a b l e  f o r  some mine 

l l l p~ood ,  o r  charcoal  wood. Grade 6 is unmerchant- 
it%l i n  sound t r e e s .  This  l a s t  grade i s  apprec ia-  
than defec t  deducted i n  s c a l i n g  f o r  two reasons :  

* ! C m  only t o  ha l f  l ogs  (8  f e e t )  o r  longer  t h a t  a r e  
it does not include much of t h e  unseen d e f e c t  t h a t  
ctep the t r e e  is  f e l l e d  and bucked. 







Figure 5.  --Intensive-select~on plot (D), ~mm e d i a t e l , ~  

a f t e r  the second cut. 





A comparison by s t a n d s  of  t h e  o r i g i n a l  logsgp' 
composition with t h e  grade composition a f t e r  10 y e a r s  (t,, 
4 )  demonstrates  t he  g r e a t  improvement i n  t h e  s e l e c t i v e l y ,  
s t ands ,  The d iameter - l imi t  c u t  shows a  moderate improvehe 
whi le  t h e  c l e a r - c u t  now has  no volume i n  l o g  grades bet? 
t han  grade 4. The p re sen t  cond i t i on  of t he se  stands 
c h a r a c t e r i z e d  by t h e  p ropor t i ons  of sawlog volume i n !  
grades  1 and 2. The intensively-managed s t and  now has 
percent  of its volume i n  t h e s e  grades ;  t h e  extensivel  
managed s t a n d  h a s  48 p e r c e n t ;  t h e  d iameter - l imi t  c u t  has 
p e r c e n t ;  t h e  c l ea r - cu t  has  none ( f i g ,  7). 

On t h e  uncut and unmanaged check s t and  only  about '  
pe rcen t  of t h e  volume is i n  Log Grades 1 and 2 ( t a b l e  4,; 
f i g u r e  7 ) .  Based on t h i s  f a c t ,  t h e  p o s s i b i l i t y  of quail 
increment through management on good s i t e s  is e x c e l l e n t ,  1 
t h e  many high-graded s t a n d s  throughout t h l s  reg ion  w i t h ,  
even lower p o r t i o n  of good grade l o g s  than  p l o t  E ,  t he  
s i b i l i t i e s  of q u a l i t y  improvement through manager,:ent 
even g r e a t e r ,  

It is doubt fu l  i f  i n  t h e  f u t u r e  t h e  extensive] 
managed p l o t  w i l l  produce q u i t e  a s  high-average q u a l i t y  la: 
a s  t h e  intensively-managed p l o t .  I n  t h e  l a t t e r  p l o t ,  1.1, 

c u l l i n g  p roces s  begins  wi th  t r e e s  above 5 inches  d.b,h; 
while  no c u t t i n g  t a k e s  p l ace  i n  the  former below 11 inches; 

, 1 

I 

S p e c i e s  C o m p o s i t i o n  

No d i scus s ion  of q u a l i t y ,  p a r t i c u l a r l y  i n  r e l a t i o n .  
lumber grades ,  can be complete without  r e f e r ence  t o  specie.' 
I n  t h i s  l o c a l i t y ,  a t  p r e s e n t ,  s e v e r a l  s p e c i e s  have no marbr. 
as lumber, and they  ha rd ly  pay t h e i r  way out  of t h e  wood,, 
For t hese  t r e e s ,  r educ t ion  of d e f e c t  is about t h e  only t!!: 
of q u a l i t y  increment. Where t h e r e  a r e  many s p e c i e s  t o  choocl I 

f rom, s t a n d  q u a l i t y  can be improved by marking practice, 1 
t h a t  d i s c r imina t e  a g a i n s t  t h e  l e s s  d e s i r a b l e  spec i e s .  r :  

cause of abundant reproduct ion  of good s p e c i e s  ( t o  be d i r  
I good s i t e s ,  because of t h e  wide choice  of s p e c i e s  andibe I 

cussed l a t e r ) ,  i t  is p o s s i b l e  t o  work toward a  managed s t a r !  
composed l a r g e l y  o r  e n t i r e l y  of d e s i r a b l e  s p e c i e s  i n t b  
s a w t  imber s i z e s .  I 

To d a t e ,  t r ea tmen t  i n  a l l  s t a n d s  has  increased t h  
percentage  of  t o t a l  s tems of d e s i r a b l e  s p e c i e s  ( t a b l e  5'  ,,,, 
I n  a l l  except  t h e  commercial c l ea r - cu t  s t a n d s ,  t h e  number ( 1  Iaul 
stems of d e s i r a b l e  s p e c i e s  has  a l s o  increased .  

On t h e  s e l e c t  ive ly-cut  p l o t s ,  by t h e  t ime managem0~~ '" ' 
goa l s  a r e  reached,  t h e  s t a n d  on p l o t  D above 11 inchtl 
should be composed l a r g e l y  of suga r  maple and yellow-popl? 
wi th  admixtures of some o r  a l l  of t h e  fo l lowing:  white ash. 
basswood, red  maple, r e d  oak, and b l ack  cher ry ,  Most beec' 

'"g 
""t"  



1 . 1  : * ~ ~ r t .  7. --Total  sawtimber volume and volume in log - 
rrlrv I and 2. 

t ! l l  1 1  1 .  , , , , I  ., ,V ill be eliminated before they reach sawlog size. 
m e  "f' these now less-desirable species will 
sawlog size since no cutting is done in the 

C C S .  

, . 
1 L 4  ' t f < ! t , . ,  

L'1111 tree defect in merchantable trees (includ- 
t1K 1 . 0  re e epresent a tremendous loss in our for- 

cu , the Fernow compartments had run from 
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Table 4.--Stand q u a l i t y  a s  shown by percent  o f  sawlog s t a n d  volume i n  d i f f e r e n t  

l o g  a rades  and i n  c u l l  t r e e s  

 he o r i g i n a l  grade survey of merchantable t r e e s  inc luded p l o t s  A ,  B, C,  and D i n  one sampling. Thus t h e  grades  
shown he re  a r e  t h e  same f o r  a l l  p l o t s  except  f o r  t h e  adjustment t o  account f o r  a d i f f e r e n t  volume i n  c u l l  t r e e s  on t h e  
d i f f e r e n t  p l o t s .  Stand q u a l i t y  f o r  a l l  4 p l o t s  a c t u a l l y  was q u i t e  uniform. The check p l o t  was not  e s t a b l i s h e d  u n t i l  l a t -  
e r .  

Q u a l i t y  

LOR grade 

1 6.0 6.5 6.1 6.1 0 26.8 28.4 31.6 12.3 

2 18.7 20.2 18.9 18.9 0 14.3 19.6 17.4 11 -3 

3 35.0 37.9 35.5 35.5 0 44.8 39.0 37.8 36.4 

4 and 5 25.7 27.8 26.0 26.0 12.0 11.6 11.8 30.0 

6 4.7 5.L 4.7 4.7 1.9 1 .4  
58.1 

1.4 1.7 

Cul l  t r e e s  9.9 2.5 8.8 8.8 41.9 0.2 0 0 8.3 

To ta l  sawtimber 
volume-M.b.f. 12.0 12.2 14.6 13.7 1 .5  7.9 9.0 10.1 16.8 

1 
Or ig ina l  s t a n d  1949 

Clear- 
c u t  

Res idual  s t and  1959 

Clear- 
c u t  

Diameter- 
l i m i t  c u t  

r 

Diameter- 
l i m i t  c u t  

Extensive- 
management 

In tens ive-  
management 

Extensive- 
management 

In t ens ive -  
management Check 



[ e f ec t ive  m a t e r i a l .  Reduction of t h e  num- 
t r e e s  is  one of management's h ighes t  p r i o r i t i e s ,  
rial s t ands ,  defec t  i n  c u l l  t r e e s  ranged from 2.5 
awlog-~ tand  volume i n  t h e  d iameter - l imi t  p l o t  t o  
i n  t he  c l ea r - cu t  ( t a b l e  4) .  Today, t he  percent -  
10% volume i n  c u l l  t r e e s  is: i n t e n s i v e  and ex- 
gement, none; d iameter - l imi t  c u t t i n g ,  0.2 per-  
earLcut, 41.9 pe rcen t ,  

t r e e s  r ep re sen t  on ly  p a r t  of t h e  de fec t  i n  t he  
ln t h e  o r i g i n a l  s t and  on t h e  c l ea r - cu t  p l o t ,  approx- 

,,,1? ''5 percent of t h e  volume of t h e  merchantable t r e e s  
dc fcc t ivee  While comparable measured d a t a  a r e  not  

I l i t b l c  f o r  t h e  o t h e r  p l o t s ,  t h e  s t a n d s  were very  s i m i l a r ,  

. ; I  cnn be assumed t h a t  deducted d e f e c t  i n  a l l  p l o t s  on 
,. f I,.st cut was somewhere between 10  and 30  percent .  I n  I - , s o n ,  on the second cu t  i n  t h e  s e l e c t i o n  p l o t s ,  de- ,,, f o r  defect  were well  below 5 pe rcen t .  I t  is  ex- 

(1 t h a t  i n  l a t e r  c u t s  i n  t h e s e  selectively-managed a r e a s  
t I n  sawlog t r e e s  w i l l  be even lower. 

ar chanRe in species composition based on trees over 5 inches d.b.h. 

Total number of Desirable species in 
stems per acre percent of totala1 of stems of de- 

sirable species 
during the 10- 

year period 

No. No. - Percent Percent No. I 
n"1VP- 

1st t Lon 

11 t l l ~  

C b  :4 c 11 I"' :' 
I t hot 

to  occ 
~t remc 
severs 

e species are: black cherry, yellow-poplar, sugar maple, red maple, 
nk, basswood, white ash, cucumbertree, and black walnut. Undesirable 
ech, hickory, black blrch, ironwood, black locust, aspen, butternut, 
ssr magnolia. 

Cull t r e e s  w i l l  be e l imina t ed  before  r each ing  sawlog 
zv I n  the intensively-managed p l o t  and w i l l  never  grow 

ll>oVe 11 inches d.b.h. i n  t h e  extensively-managed p l o t ,  
diameter-limit c u t ,  c u l l s  w i l l  be deadened when they  
15,6 inches d.b.h. Below t h i s  diameter  t hey  w i l l  con- 

:upy growing space.  I n  t h e  commercial c l e a r - c u t ,  
wa l ,  c u l l  t r e e s  w i l l  remain i n  t h e  s t and  u n t i l ,  
1 1  ha rves t s ,  t hey  w i l l  probably make up much of 



Fimre 8. --A h~gh-grad 
dzameter zn the ~ntenszucl~-na 
growzng, good-qualrty tr 
desirable growzng stock. 

the stand volume. This is the typical trend in all 
grading operations where culls are not removed. The 
between good trees and culls is shown in figures 8 

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

As mentioned previou~l~ satisfactory stand regene 
tion is a Prerequisite to uniform harvests made at 
intervals. 

: 
What is satisfactory reproduction? And can re , 

assured of obtaining it on these sites under the 
being applied? HOW does reproduction 

the four methods of cutting? 
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t i o n  S a t i s f a c t o r y ?  

1 1  nun  
r u  10 

of' 1. 

. s factory reproduction can be def ined  a s  an ade- 
,ity o f  w e l l - d i s t r i b u t e d ,  good-qual i ty  stems of 

lber  o f  t r e e s  i n  t h e  future  s tand i n  d.b.h.  c l a s s -  
inches ( f i g .  1 ) .  In  t h e s e  s i z e  c l a s s e s ,  based on 
3 ,  we need a t o t a l  of about 50 t r e e s  of f a i r - t o -  

upply the 21 stems required i n  t h e  6- inch c l a s s .  

I7iplro 9.--This big-crowned cull beech in the clear- 
cut plot is taking up space that could be growing 
valuable timber. 



I s  R e p r o d u c t i o n  W e l l  D i s t r i b u t e d ?  

The r ep roduc t ion  measurements were made on m i l a '  
p l o t s  on a  g r i d  system f o r  t h e  1-foot-high t o  1-inch-d,b, 
stems. A measure of t h e  d i s t r i b u t i o n  of reproduct ion  is 
percent  of p l o t s  s tocked  wi th  commercial spec i e s .  For,, 
f o u r  c u t t i n g  a r e a s ,  t h i s  d i s t r i b u t i o n  is good ( t a b l e  6 ) .  

I s  t h e  Q u a l i t y  o f  R e p r o d u c t i o n  G o o d ?  
c 
r !  

I n  our  measurements, reproduct ion  q u a l i t y  was 
s i d e r e d  with r e f e r ence  t o  i nd iv idua l  stem form and v i p  

dance of reproduct ion  of acceptable  i nd iv idua l  
o r i g i n  (whether s e e d l i n g  o r  s p r o u t ) ,  and spec i e s .  An abt 

mercia l  s p e c i e s  of s e e d l i n g  o r i g i n )  was found i n  a l l  cut1 
p l o t s  ( t a b l e  6 ) .  I t  is i n t e r e s t i n g  t o  note  t h a t  
cu t  p l o t  has t h e  g r e a t e s t  percentage of s p r o u t s ,  followedll 
t h e  d iameter - l imi t  cu t t ing- -exc luding  p l o t  E .  The high r,jg 

Table 6.--Number of stems per  a c r e  o f  commercial species ,  

1 0  y e a r s  a f t e r  t h e  f i r s t  c u t t i n g  
1 

Clear-cut 5,878 23 92 7 64 

Diameter- 
l i m i t  5,875 21 88 495 

Extensive- 
s e l e c t i o n  9,688 13  100 500 

Treatment 

Intensive-  
s e l e c t i o n  8,333 10 98 331 

Che -' 875 4 8 48 412 10 

' ~ l l  except check p l o t ,  which was never cu t .  

i 
1: 
b 

cen t  of s p r o u t s  i n  t h i s  cheek a r e a  i s  due mostly t o  [ 
l a r g e  number of  beech r o o t  sucke r s  and t o  a l e s s e r  extenti 
s p r o u t s  from weak and dying sap l ings .  

t 

1 f o o t  high t o  1 inch 
d.b.h. 

The s p e c i e s  composition of t h e  s eed l ings  was found1 
more n e a r l y  r e f l e c t  e f f e c t s  of t he  management systeml/  

Number 

1 t o  5 inchee 
d.b.h. 5 i 

PI 

Number 
Percent  
s p r o u t s  

I 

Percent 
Percent 
milacres  
stocked 



I 'Jne 
I 

Two four i.',,.,. 
P l o t s  1 1 I 

Spec i e s  y o -  I s p e c i e s  I ~ n ,  ) spec--.* 

ple  : L l r a x - - c u ~  a. md. C , O ~ = I  f. poplar 1 ~ m .  oeecn 
- < 

Diameter- 
l i m i t  S. maple 2,938 Y. poplar  1,271 Am. beech 438 Hickory 

White ash 36: 

Extensive- 
s e l e c t i o n  S. maple 4,208 White ash 1,583 Y. poplar 1 ,271 B1. cher ry  833 Am. beech 688 

Intensive-  
s e l e c t i o n  S. maple 3 , 3 5 4  Y. poplar 1 ,708 White ash 1,167 Hickory 708 Am. beech 563 

Check S. maple 437 Am. beech 333 Hickory 62 Basswood 21 White ash 21 

Sapl ings 
3 

Clear-cut B1. l o c u s t  227 S. maple 171 Y. poplar  114 Am. beech 35 White ash  35 

Diameter- 
l i m i t  S. maple 167 B1. locus t  108 Y. poplar  73 Basswood 46 Hickory 35 

Extensive- 
Se lec t ion  S .  maple 273 An. beech 52 B1. l o c u s t  44 Y. pop la r  42 Hickory 25 

Intensive-  
s e l e c t i o n  S, maple 190 Am. beech 52 Y. pop la r  44 Ironwood 12 B1. b i r c h  12 

Check S. maple 192 Am. beech 135 Basswood 25 Hickory 19 Red oak 1 0  

'~11 except Check, which was not cut .  '1 foo t  high t o  1 inch d.b.h. 31 t o  5 inches d.b.h. 



I I 

t h e  s p e c i e s  composition of t h e  s a p l i n g s .  Except o n .  
c l e a r - c u t  (and t o  some e x t e n t ,  t h e  d iameter - l imi t  p l w  
where some s p r o u t s  t h a t  fol lowed c u t t i n g  have reached sr 

l i n g  s i z e ,  a  ma jo r i t y  of t h e  s a p l i n g s  were a l r eady  pres, 
on t h e  p l o t s  when they  were f i r s t  cu t .  There seem to 
s u f f i c i e n t  s tems of t h e  more va luable  spec i e s  of t h i s , ,  
p roduct ion  i n  p l o t s  C and D ( t a b l e  7 )  t o  permit br i l lg  
through t o  sawlog s i z e  a  s t a n d  composed l a r g e l y  of th,  
spec i e s .  I 

Table 8.--Number of t rees  by broad diameter (in inches) classes per acre l i 

On t h e  b a s i s  of t he  10-year measurements, it appe 
t h a t  t o  d a t e  t h e  t rea tment  programs used on a l l  p l o t s  h 
permi t ted  s a t i s f a c t o r y  reproduct ion  ( f i g ,  10 ) .  Only t 

Clear-cut oiameter-limit Extensive-selection Intcnsivs., 
Item 

6-10 12-22 24+ 6-10 12-22 a4+ 6-10 12-22 244 6-10 

w i l l  t e l l  whether t h e  selection-management system as  o .  
r e n t l y  p r a c t i c e d  w i l l  main ta in  cond i t i ons  s u i t a b l e  f o r  c: 
t i nued  growth of t h e  more i n t o l e r a n t  s p e c i e s  among t h e  
product ion.  It may be necessary  t o  d e l i b e r a t e l y  cr,; 
openings l a r g e r  t h a n  normally occur where it appears  des 
a b l e  t o  f a v o r  t he  r e l a t i v e l y  i n t o l e r a n t  types .  

Original stand 102 32 4 74 39 4 54 45 3 68 

After first cut 22 0 0 51 20 0 35 29 1 44 

Before second cut 

i 
84 8 0 81 40 0 65 45 2 65 n 

, 
I 

After second cut No cut--same as above No cut--same as above 64 37 1 52 (1 1 ( 
Uanagement goal None None Naset 33 6 50 X 

number 

STAND S T R U C T U R E  

The e f f e c t s  of t h e  t rea tment  upon s t and  s t ruc ture  I 
shown by t h e  change i n  t h e  d i b t r i b u t i o n  of t r e e s  by d i m /  
c l a s s e s  ( t a b l e  8 ) .  Obviously, c l e a r - c u t t i n g  o f  trees' 
between 5 and 6 inches  changed t h e  s t and  on p l o t  
uneven-aged t o  e s s e n t i a l l y  even-aged. The diameter-]I* 
c u t t i n g  g r e a t l y  reduced t h e  spread  of diameters .  Af t e r .  
e r a 1  such c u t t i n g s  a t  20-year i n t e r v a l s ,  a 3- t o  4-stor 
s t and  may r e s u l t .  

I 

Since  formal s t a n d - s t r u c t u r e  guides a r e  e s t a b l i ~  ' 
f o r  t h e  s e l e c t i o n  p l o t s ,  it is i n t e r e s t i n g  t o  compare 
number of t r e e s  by d iameter  c l a s s e s  i n  t h e  o r i g i n a l  
t h e  p re sen t  s t a n d ,  and t h e  i d e a l  s t and  under managcrtrnn 
f  i 1 Inspec t ion  of t h e s e  d a t a  ( t a b l e  8 )  shows that 
diameter  c l a s s e s  up t o  t h e  22-inch c l a s s ,  t h e r e  a r e  a t  l f l t  1 

a s  many t r e e s  a s  needed under t h e  proposed "4" r a t i o  of ] l t ; l n  
! 





SUMMARY 
! 

Ten y e a r s  ago t h e  f i r s t  c u t s  were made under eacil 
f o u r  d i f f e r e n t  management programs on 5-acre p l o t s  loc I i n  Appalachian hardwood s t a n d s  on good s i t e s .  The , -  
management programs, o r  t r ea tmen t s ,  a r e  : commercial cl I 
c u t ,  16-inch diameter  ou t ,  ex t ens ive - se l ec t ion  manage,l 
and i n t e n s i v e - s e l e c t i o n  management. Under t h e  extea, 1 
s e l e c t i o n  program, marking and c u l t u r a l  measures were 
f i n e d  t o  t h e  sawlog s t a n d ;  under i n t e n s i v e  s e l e c t i o n ,  
t i n g  and c u l t u r a l  measures were c a r r i e d  out through 
range of  d iameters  above 5 inches  d.b,h. 
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Ten y e a r s ' a f t e r  t h e  f i r s t  c u t ,  second c u t s  were,l 
i n  t h e  select ively-managed p l o t s .  Before marking f o r  
second c u t s ,  d e t a i l e d  s i l v i c u l t u r a l  goa ls  were s e t  
guides t o  manage~en t .  

The r e p o r t  d e s c r i b e s  t h e  e f f e c t  t o  da t e  of t h e :  
t r e a t m e n t s  on s tand  volumes, growth r a t e s ,  t imber qua1 
r ep roduc t ion ,  and s t r u c t u r e .  

Average annual  growth r a t e s  f o r  t h e  10-year perio,f 
board-feet  were: c l e a r - c u t ,  86; d i ame te r - l imi t ,  446; ex: 
s i v e  management, 424; and i n t e n s i v e  management, 524. I 

Reproduction of commercial spec i e s  is  abundant. 
wel l  d i s t r i b u t e d  on a l l  p l o t s .  1 

I n  t h e  o r i g i n a l  s t a n d s  t o t a l  c u l l  volume i n  sawtlr 
was h igh ,  averaging  perhaps over  25 percent .  Af te r  10 F~ 
c u l l  m a t e r i a l  was g r e a t l y  reduced i n  t he  se lec t ive ly-cut  
d iameter - l imi t  p l o t s ;  i n  t h e  commercial c l ea r - cu t  area, 

I 
Cu t t i ng  has  changed t h e  c l ea r - cu t  s t and  from uno; 

's 1 

aged t o  even-aged and has  g r e a t l y  reduced t h e  spreacj 
d iameters  i n  t h e  d iameter - l imi t  c u t t i n g .  I n  t he  se lec t i r r ;  
c u t  s t a n d s  wi th  a  s t r u c t u r e  goa l  of a  ''Q" r a t i o  of 1.3 a [ :  
maximum-sized t r e e  of 32 inches ,  t h e r e  is a d e f i c i t  of f i t i  

over 22 inches.  It is e s t ima ted  t h a t  a t  l e a s t  30 y e a r s t  
e l apse  before  s t a n d - s t r u c t u r e  goa l s  a r e  a t t a i n e d .  1 

amounted t o  a t  l e a s t  42 pe rcen t  of t h e  r e s i d u a l  sawtjt 
volume. The o r i g i n a l  s t a n d s  conta ined  only  about 25 pel[ 
of t he  sawtimber volume i n  l o g  grades 1 and 2. Today 
percentages  of l o g  grades 1 and 2 i n  t h e  s t a n d s  are 
fo l lows  : c l e a r - c u t ,  none ; diameter - l imi t  c u t ,  40 pert( 
extensive-management , 48 percent  ; intensive-management, 
percent .  
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