
LICIIT THINNING IN GEN,TURY O ~ D  . DOUGLASTFIR ._ - 

pobert W. S tes le  - 

A stand-improvement study i n  century-old Qouglas-fir a t  the Wind - 
~ ~ v e k ~ x p e r i m e n t a l  Forest provides an example of a commercial thinning 
that gave a substant ia l  intermediate harvest, salvaged considerable 
mate~ia-1 t h a t  would have been l o s t  through mortality, great ly  increased 
the net  growth r a t e ,  and improved the general vigor of the  stand, leav- 
ing the forest i n  a more healthy condition. 

A 97-year-old stand of qouglas-f ir on s i t e ' - I I I  was thinned for  
piling by commercial timber sale c o v e r i n g ~ s o m 6 ~ ' a ~ e s  i n  the f a l l  of 
1939. A t  t h a t  time seven 1-acre sample plots  were established i n  the 
s t a n d .  Seven years l a t e r ,  i n  1946, these sample plots  were remessured 
and the e f f ec t s  of the thinning determined. 

By 1939 the stand had reached a stage a t  whfch merchantable t rees  
were dying from suppression, windfall, root r o t  (poria weirii) , and 
attacks of bark beetles.  The average diameter at : b e  time -was 19.4 
inches, the average height l40 f ee t ,  and there were 113 trees per acre. 
The cut amounted t o  7,870 board f ee t ,  Scrlbner rule ,  per acre, o r  ap- 
p r ~ k i m a t e ~ ~  12 percent of an or ig ina l  ahand of 65,860 board f ee t .  On , 

thesaverage about 14 t rees  were harvested from each acre. 

Probably because the  logging was done careful ly  i n  the ear ly  f a l l  
with a small t rac tor ,  and because the cut  was of l i g h t  intensi ty ,  logging 
injury was small. Actually only 3.4 percent of the residual t rees  were 
scarred, 411 the injured trees had l e s s  than half t h e i r  circumference 
screkped and .exposed. 
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A t  the time of cu t t ing  only p i l i n g  and a l imi ted number of small - 5  

logs could be sold;  therefore,  the  objective was t o  cut  a s  f a r  a s  pas- 
s i b l e  t r e e s  t h a t  would produce pi l ing.and-  a t  the  same time r e l i eve  the  
crowded condition i n  the  stand. A shor t  sawlog was taken from the  
base of the l a rge r  t r e e s  and a p i l i ng  from the  t o p .  

On two of the p lo t s  the stand was thinned from below. On the  re-  
maining f i ve ,  t r e e s  were taken from a l l  crown c lasses  but were se lected 
t o  improve spacing and t o  re lease  wel l~formed~ vigorous crop t rees .  'PhF 
var ia t ions  i n  c u t  were so  s l i g h t ,  however, t h a t  no s i gn i f i c an t  d i f -  
ferences i n  growth r a t e  have developed between the  thinned plots .  
However, d i f ferences  a r e  subs t an t i a l  between the  thinned p lo t s  and ui- 
thinned check p lo t s  s i tua ted  on an adjoining a rea  i n  the  same stand. 
Table 1 is  based on da ta  from the  seven thinned and two unthinned plots.. '  

. . 

Table 1. --Growth arid morta1)ty of: tkinried and.. unthiwed .& 

' 97-year-old Dougldg-fir . a t  Wind ~ i v e r y  - 

Board-foot volume by Scribner ru le ,  t r e e s  11.61'+ d.b.h. Cubic-foot 
volume f o r  t r e e s  1 . 6 I t t  d.b.h. 

2/ Including material  removed i n  thinning. 

_ .  . 

Treat- 
men t .  . - 

Thinned 
p lo t s  

Un- 
thinned 
p lo t s  

The I1recruits ,  t r e e s  coming i n t o  the  12-inch d.b.h. c lass ,  contrib- 
uted 8 percent of the  periodic gross growth i n  board f e e t  on the.  thinned 
p lo t s  and 16 percent of t h a t  f o r  the  unthinned plots .  

Increment borings showed only a s l i g h t  increase i n  diameter incre- 
ment f o r  the  l i g h t l y  thinned stand i n  comparison,with'that i n  the  uncut. 
The r a t e  of morta l i ty  i n  the  thinned plots., however, was much l e s s  than 
i n  the  na t u r a l  f o r e s t .  
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Annual morta l i ty  f o r  the  seven years a f t e r  cu t t ing  on the  thinned 
p lo t s  averaged one t r e e ,  o r  218 board f e e t ,  Sc r ibner - ru le ,  per acre,  
while morta l i ty  on the  unthinned p lo t s  .was 2.8 t reesA-conta ining 818 
board f e e t  per acre.  Because of t h i s  mor ta l i ty  i n  the  na tu r a l  s tand 
the  per iodic  n e t  saw-timber growth on the  thinned p lo t s  was more than 
th ree  times t h a t  on the  unthinned. In  cubic f e e t ,  n e t  growth i n  the  
thinned stand averaged more than four times a s  much as i n  th6 uncut. 
Windfall losses  associated with roo t  r o t  were abnorinally high on the un- 
thinned check plots .  Such losses  were comparatively.small i n  the  
thinned stand where e f f o r t s  were made t o  remove t r e e s  of declining vigor; 

Dates 
mea- 
sured 
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10/39 

10/46 
l0/39 

5/45. 

. .  
Net growth per ac re -  periodic annual 

gross growth 
per e c r e  

Cu..ft. : 

159 

192 

periodic annual* 
morta l i ty  
per gcre 

Periodic 
annual 

Bd.ft. . 

987 
. 

1,092 

Cu.ft. 

48 
-- 

171 

~ u ' . f t /  

111 

21 
. 

Mean 2/ 
annual 

I Bddft; 

218 

818 

Bd.ft. 

769 

274 
.. 

cu . f t .  

131 

130 
1 2 9  ' 

123 
* - - . a  

~ d . f t l  

677 

683 
'664-  

. 645 - 



Returns f r.om ~ h i n n i n g s  

Besides increasing n e t  growth, thinning more than paid i t s  own way- 
Each 1,000 board f e e t  of timber cu t  yielded on the  average 120 l i n e a l  
f e e t  of p i l i ng  plus 408 board f e e t  marketed a s  sawlogs p l ~ 6  the  equi- 

I 

valent  of 1.4 board f e e t  of long bu t t s  u t i l i z e d  as fue l .  Each t r e e  prd- 
duced on the  average 66 l i n e a l  f e e t  of p i l ing.  

-- 

Stumpage was sold a t  the  rate of $1.50 p e r  M f o r  sawlogs, 14 cents 
per l i n e a l  f oo t  of p i l i ng  60 f e e t  o r  l e s s  i n  length,  -and 2 cents per 
l i n e a l  f oo t  over 60 f e e t  i n  length. Using a computed converting f ac to r  
of 4.808 board f e e t  per l i n e a l  foot ,  p i l i n g  a t  the r a t e  of 14 cents per 
l i n e a l  f oo t  was equivalent t o  $3.12 per M board f e e t ;  a t  the  r a t e  of 
2 cents per l i n e a l  foot ,  p i l i n g  was equivalent t o  $4.16 per M board 
f e e t .  Average n e t  stumpage re tu rn  per ac re  rea l ized i n  the  thinning 

' amounted t o  about $21. A t  stumpage r a t e s  t h a t  -hive prevailed during 
the  last few years, the n e t  re tu rn  per a c r e  from t h i s  stand-improvement 
c u t  would have amounted t o  several  times $21. 

The volume removed by thinning has already been res tored by growth 
and the  stand is  ready t o  y i e ld  another l i g h t  intermediate harvest  made 
as a stand improvement t h a t  pays i ts  way and provides a subs tan t ia l  
margin f o r  prof it. 




