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NOTE: Contrary t o  the  usual  p rac t i ce  of devoting each issue  of Fores t  
Research Notes t o  severa l  shor t  a r t i c l e s  on current  p ro jec t s ,  t h i s  i ssue  
is devoted e n t i r e l y  t o  a s ing le  topic--the growth of s e l e c t i v e l y  cu t  
s tands of western yellow pine. This a r t i c l e  by D r .  Ifeyer r e leases  i n  
preliminary form some of the very si6;niLicant r e s u l t s  of the  three  
years1 f i e l d  study of the  grovth and y i e l d  of t h i s  important f o r e s t  type. 

, As the g rea t  mass of t r e e  and p l o t  neasurements a r e  f u r t h e r  conputed, 
the  f i n a l  r e s u l t s  w i l l  be published i n  more formal and complete form. . 

T.T.M., Director .  
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GROiiiTH ITT SZMCTTVJLY CUT STNQb OF ;RST-ZW YiLLO'J6 PIilE 

Introduction 

Kn inves t igat ion of the growth and y i e l d  of western yellow 
pine has been under wag a t  the P a c i f i c  1Torthwest Experiment Sta- 
t i o n  f o r  the  pas t  three  years. Some of the r e s u l t s  of the study are 
now avai lable  and are  presented hereT?!ith. The attached alinement c h a r t s  
showing the growth of s e l e c t i v e l y  c u t  f o r e s t s  a re  based upon the ,dew 
t a i l e d  measurements of 179 p l o t s ,  involving increment measurements of 
over 5600 t r e e s  i n  stands vhich were p a r t i a l l y  cut 10 $0 62 years ago. 

Th i s  study i s  concerned primari ly v ~ i t h  the growth t h a t  normal- 
l y  takes  place i n  stands v~hich have been cu t  heavily by the t r e e  selec-  
t i o n  method, because t h i s  method i s  i n  general use i n  the western yellow 
pine type on the nat ional  f o r e s t s  an2 the Indian reservat ions ,  is coming 
rap id ly  i n t o  more general  use on p r iva te  lands ,  and is  the s i l v i c u l t u r a l  
method preeminently applicable t o  t h i s  type. d 



It i s  des i r ab le  t o  bs ab le  t o  p r e d i c t  the  ?robable y i e l d  f o r  
10-60 years  i n  the  fu tu re  of s t ands  with var ious  mo:-mts of  r e s e r v e ,  and 
of various s t r u c t u r e s  f a  cornpasition of t h r i f t ,  age ,  and dominance 
c l a s s e s )  on each s i t e  q u a l i t y  of land.  The a.ccornpanying chr-;rts now make 
t h i s  poss ib l e  f o r  S i t e s  111, IV and V. They a r e  used ins t ead  of t a b l e s ,  
which might be prepared,  but  which ~rould  n e c e s s a r i l y  be very bulky and 
l e s s  convenient thaii cha r t s .  

There i s  one cha r t  for gro~jdh in t o t a l  basul  a r e a ,  one f o r  
growth i n  cubic f o o t  v o l m e ,  and one f o r  merchantable board f o o t  volume . 

I n  order  t o  apply these  c h a r t s  t o  any p z r t i c u l a r  s e l e c t i v e l y  
c u t  f o r e s t ,  it i s  necessary t o  make a  surve:r of the  a rea  and a s c e r t a i n  

( a )  I t s  s i t e  ~ u a l i t y  
( b )  The v o l u ~ e  pe r  acre  o f  the r e se rve  stand ( o r  basa l  

a r e s )  
( c )  The percentage of t r e e s  i n  the vigorous gror.iing 

c l a s s e s ,  such as the  dominant v lbul l  pine" and 
t h r i f t y ,  mature t r e e s .  

( d )  The probable r a t 2  of s o r t a l i t y ,  whether' n o m a l  o r  
otherwise. 

F i t h  t h i s  information s n  hand and us ing  t h e  1;ech;lic described belox,  
the probablk r a t e  of groT:?th and the  final. y i e l d  csn be p red ic t ed  f o r  
an:T c u t t i n g  cycle up t o  60 years. 

Factors  a f f e c t i n g  ths- g r o ~ ~ r t t ~  o f  s e l e c t i o n  s tands  - 
1. S i t e  - I n  the  Iiorth P a c i f i c  ~ e g i o n ,  s i t e  q u a l i t y  i n  west- 

era yel lo7~r pine f o r e s t s  i s  6 c t e m i n e d  b y  the  average he ipa t  of the  
mature dominant t r e e s .  system provides f o r  f i v e  y u q l i t y  c l a s s e s ,  
of which h i t e  Clbss  IV is  the most comor: ir, e s s t e rn  Orcgoz and :;lashing- 
ton ,  S i t e  Classes V and 111 l e s s  ca?mon, and S i t e s  I1 and I r a r e .  A 
graph shoVrinp t h e  form f o r  c l a s s i f y i n g  s i t z s  by t o t a l  height of t r e e s  
is  contained i n  Fores t  Reselrch Notes,  ?Go. 4,  of June 2 7 ,  1950. I n  the  
gro -rth c h a r t s  prest:ntsd herC:?rith, provis ion  is  made f o r  S i t e s  111, I V ,  
and V. 

2. Years a f t e r c u t t i n g  - The lonqsr  the c u t t i n g  cyc le  i s ,  up 
t o  c e r t a i n  l i ~ i t s ,  th;: 1a1'ga~ i s  tbe  f i n a l  c u t .  Aate of growth dec l ines  
somewhat n i t h  t h e  ?assage of time. 

3. Reserve volume? - me vol~m.: gyowth an6 the  i ' incl  y i d d  a t -  -------- 
t a ined  are n ~ ~ t w a l l y  dependent  upor? the  vollmle l e f t  a f t w  c u t t i n g .  The 
l a r g e r  t h e  vo11~1c up t o  c e r t h i n  l i r , i t a ,  the  l a r g e ~  the  incrernant and 
t h e  l a r g e r  the  c u t  a t  the  end of the T i r s t  cycle .  



4. Structure  of  the  reserve s tsnd by t r e e  c lasses  - l3y struc-  ---- 1 1 1 -  

t ~ r e  of the  stand. i~ meant the nresence of c e r t a i n  age arld domi~ance 
c lasses .  DunnixgTs t r e e  c l a s s  system i s  recognized a s  the bas i s  f o r  
t h i s  c l a s s i f i c a t i o n .  /in abnomlal o r  subnomal p-oport ioa by volume of 
dominant immature and t h r i f t y  mature t r e e s  (Classes 1 and 3, respectively)  
a f f e c t s  the  r a t e  of gronth and makes the y i e l d  of c e r t a i n  stands deviate 
from the predic ted  y i e l d  of staniis of average s t r u c t ~ r e .  

5. Morta l i ty  - I \ lor ta l i ty  a c t s  d i r e c t l y  i n  redl~cirig the  f i n a l  
y i e l d s  by removing actual- volume and i n d i r e c t l y  by removing the bas i s  
of p o t e n t i a l  increment. 

Means by which the growth char t s  take these f a c t o r s  i n t o  account - 

S i t e  - Each of the three  s i t e  c l asses  found commonly i n  t h i s  - 
region is represented by a separa te  ?'years a f t e r  cut t ingff  sca le  on the 
a l inenent  char ts .  The sca le  f o r  S i t e  V w i l l  g ive lower y ie lds  than 
t h a t  for S i t e  I V ,  and S i t e  I V  lower than b i t e  111. 

Years a f t e r  c u t t i n g  i s  indicated  on each of the s i t e  sca les  on 
the  left-hand s ide  of the  char t .  b y  age from 10 to  GO years can be 
used. 

Reserve volwne i s  indicated  by the nen t ra l  sca le .  The curve 
i n  the sca le  is  necess i t a t ed  by the change i n  growth r a t e  with increas- 
ing  s i z e  of the reservc voliune. 

F ina l  y i d d  i s  r e d  on the ilight-hand scale .  - 
St ruc tu re  of the stand-An adjustment f o r  the  pToportion of 

t h r i f t y  t r e e s  i s  introduced a f t e r  an ss t imats  of the  gross y ie ld  i s  rnade 
from the  char t s  a s  they stand according t o  ths  following ru les :  

Percentage of 
t r a c  c lasses  

1 and 3 

Range Actual &Werage 
0- 24 12.0 

25-49 36.8 
50-74 62.2 
7 5+ 84.0 

Reduce or  increase gross 
y i e l d  a t  the following 
r a t e s  val id f o r  a 60-year 
cycle . 

Mortal-it2 - Like s t r u c t u r e ,  hn adjustn2nt  f o r  mor ta l i ty  must 
a l so  be introduced i n  order t o  arrivc: a t  the net yiz ld .  Thers i s  always 
some mor ta l i ty ;  i n  some p a r t s  of tha  ragion i t  i s  g r c a t ~ r  than i n  othcrs.  
Hence the r a t e  which is appl icable  t o  a c c r t e i n  s z t  of conditions is  
l a rge ly  a l o c a l  problem. I n  extreme cases ,  it i s  conceivable t h a t  no 



n e t  growth takes  p lace  f o r  a decade o r  two a f t e r  cu t t ing .  On t h e  
average a reduct ion  of  1% of the  conputed gross  annual incremerlt i s  
recommended. ,-,n?aller r a t e s  c3n hardly be expectec!, ;~;rhile h igher  r a t e s  
w i l l  be cornlone 

Limi ts  of  u t i l i z a t i o n  

.Board f o o t  alinement cha r t  - Includes a11 t r e e s  i n ,  above, o r  
en te r ing  the  11.6 - 12.5 inch diameter c l a s s  any tirile during the  assumed 
c u t t i n g  cyc le .  

Volume t a b l e  used r eads  f o r  t o t a l  he igh t  of the  t r s e ,  D.B.H. 
( o u t s i d e  b a r k ) ,  Sc r ibne r  volume t o  an 8-inch top and a l*-foot stump. 

Cubic fo_ot alinement c h a r t  - Inc ludes  a l l  t r e e s  i n ,  above, o r  
en te r ing  t h e  6 -6-7.5 inch  diameter c l a s s  during the  assumed cycle.  This  
1a:ives out  the  advance and subsequent reproductiori  nhich v i l l  no t  a f f e c t  
the merchanteble y i e l d s  o f  the .first c u t t i n g  cyc le ,  but  which u i l l  form 
the foundation f o r  l a t e r  cu t s .  

Volume t a b l e  used r eads  i n  t a m s  of' t o t a l  h e i g h t ,  D.B.B. (out -  
s i d e  b a r k ) ,  t o t a l  cubic f o o t  volume i n s i d e  bark,  no stump a l lo i~~ance .  

3aSal  a r e a  alinernent c h a r t  - Inc ludes  a l l  t r e e s  considered i n  
_L- 

the  cubic f o o t  alinement chart .  

Reading the  e;rovrt3~&a-,r&~ 

Knovriog the  l eng th  of' the cuttin:; c ~ c l i : ,  tihe s ize  of' the  
reserve s tand  pe r  a c r e ,  and ths s i t e  q u a l i t y  01 the l and ,  take  
the  c h a r t  for t h e  u n i t  of m:aswe des i r ed ,  e i t h e r  b a s a l  a r e a ,  
aubic f o o t  v o l u l z .  or 1 ~ 3 ~ ~ ~ 4  l'oat ~ o i u ; - ~ e :  lacatc? the  nro7:er ~ i t c - ~ ~ e  
sea la  2nd s?:L.:.?-t tj;e Ir;zr;$fl L ~ C  the c u t t i n g  c;~" ,~e;  o ~ l  - 1 1 -  c2r",ral S C ~ . . ?  

I 

f o r  r e se rve  volume s e l e c t  the a c t u a l  volume; with a s t r a i g h t  edge span 
these two p o i n t s ,  and p r o j e c t  the l i n e  u n t i l  i t  i n t e r s e c t s  t he  s c a l e  f o r  
f i n a l  y i e l d ,  where the m l u e  w i l l  be read ,  

The f i n a l  gross y i e l d s  can be p red ic t ed  r a p i d l y  f o r  any s e t  
of reserve  stan:,. condi t ions  a n ~  f o r  any number of years a f t e r  cu t t ing .  
I n t e r p o l a t i o n s  a r e  unnecessary s ince  the  sca l e s  can 5e read  f o r  any 
va lues  whatsoever. 

The n e t  y i e l d  i s  obtained by making i n  successive o rde r  the  
adjustments f o r  s t r u c t u r e  and f o r  m o r t a l i t y  as explained above. 



Example t o  i l l u s t r a t e  use of c h a r t s  i n  making growth p r e d i c t i o n  

Example 1 - U>on e;:~snination a c e r t a i n  t r a c t  of s e l e c t i v e l y  
c u t  western ye l lov  p ine  f o r e s t  is fomd t o  be S i t e  Qual i ty  I V ,  with an 
average cubic-foot volume p e r  acre of 425 f e e t  composed 25-49 per  cent  
of t r e e  c l a s s e s  1 an2 5. The c u t t i n g  cycle i s  assumed t o  be 60 years .  
Idor ta l i  t y  r i s k  is  normal. 

Using t h e  c h a r t ,  

Gross y i e l d  a t  60 years: 
Reduction of 13% f o r  s t ruc tu re :  
Gross y i e l d  t ak ing  s t r u c t u r e  i n t o  

account: 
Less o r i g i n a l  reserve :  
G ~ o s s  t o t a l  increae9t :  
Reduction of  15% f o r  mor ta l i t y :  
Net t o t a l  increnent :  
Net annual  i l~crement  : 

Example 2 -'~pon examination another  t r e c t  i s  found t o  be 
S i t e  Qual i ty  V, with an average board-foot volune per acre  of 2,600 
f e e t  Scr ibner  r u l e ,  composed 757; of tree c l a s s e s  1 and 3. The c u t t i n g  
cycle i s  40 years .  ~ l l ~ o r t a l i t y  s l i g h t l y  higher than  normal o r  2w of 
the  gross  incre~nent  . 

Gross y i e l d  per acre a t  40 years: 4350 bd . f t .  
Increase o?EYdx 40 = 10% f o r  s t r u c t u r e  :+435 
(Since  cuttiff.8 cycle i s  s h o r t e r  than 

60 years)  
Gross yield adjus ted:  4785 bd . f t .  
Less o r i g i n a l  reserve :  
Gross t o t a l  increment: 
Reduction a t  20% f o r  mor t a l i t y :  -437 
iJet t o t s 1  increment: 1748 bd . f t .  
LJe t a n n l ~ a l  i n  crement: 1748 - = 43.7 b d . f t .  

40 
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Sta tus  of the  Inventory Phase of the  Forest, Survey of the D o u ~ l a s  F i r  
Region - Practically a l l  available private and o the r  c ~ u i s e  records have 3een 
t ranscr ibed,  except f o r  about one month's work copying 0 and C cru i ses .  Good 
progress i s  being made i n  a l l  phases of t h e  field work- On the n a t i o n a l  f o r e s t s  

. f i e l d  x:.ork i s  over 50 per cent  complete; two forests,  the Siskiyou and Rainier ,  
are completed and work i s  in progress on the  other t e n  west s ide  f o r e s t s  with 
twenty-one men on t h i s  xork t h i s  summer. 

S i r  men, one t o  a county, are type napping and e i g h t  m2n are adjustment 
cruising on $he lands outside the nat ional  fo res t s .  The following table shoas 
the s ta tus  of t h i s  work: 

Status of Field iLiork ort F 

: Type mapping: Cruising : Type rnap:~ing 0 

:Comp.:ln prog:Comp.:In prog: 

- :Cowlitz 

.: Harbor - x - X 

- : Lexis X - X - - X X 

Lincoln : P z c ~ f  i c  - X X - X - - 
r 'if3.hkiakum , - x' X - 

Marion - - - :'fiihatcom - ;C X - -1 - I S i u l t n o d  U - - -- X "$ 
Polk - - - x 
Tillamook t - X - x :  
Yamhill 0 - - X X 0 

x - ind ica tes  status Conp. = compl-eted I n  prog. = I n  progress 


