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What Is This Thing 
Called Growth? 

A d d a n  W. 9dert 
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WHAT IS TKTS THING ca l led  Ilgrowthrl? We fo re s t e r s  a r e  
constantly thinking in terms of growth. We use growth data  
t o  evaluate a fo r e s t  property. We use them t o  determine how 
much we can cut. We use them t o  weigh the  r e s u l t s  of a type 
of cutt ing.  

I n  using growth da ta ,  we juggle them around i n  d i f -  
ferent  ways t o  f i nd  the  answers we need. Sometimes, when w e  
have data t h a t  don't qu i te  f i t  our needs, we come up with 

v + r e s u l t s  t ha t  may confuse others.  And sometimes we even con- 
fuse ourselves. 

Our problem i s  t o  present growth data i n  a way t h a t  
i s  not misleading. Here i s  one approach t o  t h e  problem. 
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Fi r s t ,  we should adopt and define a s e t  of terms f o r  -- - - t h e  components of growth. The basic elements a r e  accretion,  



mortality, and ingrowth. These defini t ions a re  suggested : 

Accretion i s  growth on the i n i t i a l  t rees .  These 
a re  a l l  t r ees  tha t  were measured a t  

the beginning of the period. Accretion includes 
the  growth on t r ees  tha t  were cut during the  peri-  
od. However, accretion on t r e e s  that have died i s  
ignored. 

Nortal i ty  i s  the volume of i n i t i a l  t r ees  t h a t  
have died during the  period. 

Ingrowth consis ts  of the volume, a t  t he  end of 
the  period, of those t r ees  tha t  grew 

i n t o  the lowest inventoried diameter c lass  during 
the period. 

Net growth, production, and volume increase a r e  &- 
rived from these elements. 

Net growth i s  accretion minus mortality. 

Production i s  the  sum of net  growth and in-  
growth. I n  any one diameter c lass ,  

it i s  the change i n  volume during the period. Pro-- 
duction i s  a measure of the  growth on an area as  
compared t o  the growth of the i n i t i a l  t rees .  

Volume increase i s  the  sum of accretion and in-  
growth. I n  any one diameter 

Class, i t  i s  the change i n  volume, hlus mortali ty,  
during the period. 

These a r e  a l l  measures of volume growth, and they can 
be expressed as percentages. Average annual diameter incre- 
merit, on the other hand, i s  a l i n e a r  measure. It i s  usually 
expressed i n  hundredths of inches, 

Accretion and production a r e  terms that a r e  used by 
Bourgenot (I-) t o  describe growtho He says: 

1% must be r e a l i ~ e d  t h a t  ingrowth does not 
depend upon the  minimum diameter l imi t  adopted by 
the  inventory. If you were t o  f i x  that limit a t  
zero, ingrowth would include those seedlings tha t  
were produced during the  inventory period, Thus, 
YOU can eas i ly  see tha t  it i s  the  stand tha t  ac- 



c re t e s  i n  volume; t h e  area ,  which nourishes it, 
produces. 

Volume increase,  a term coined by H. Arthur Meyer (2) ,  
i s  a spec ia l  function of s t ruc ture  i n  balanced, uneven-aged 
fores t s .  On such fo r e s t s ,  it can be determined d i r e c t l y  
from a stand t ab l e  and t he  average d i m e t e r  i n c r e ~ e n t .  

A P P L  I C A T  I O N  

After  a s e t  of growth terms i s  adopted, the  next s tep  
i s  t o  decide which terms a r e  needed. The purpose of t he  
grovrth study gives the  clue.  

Many fo r e s t e r s  want t o  know how much timber they can 
cu t  during a period. Production gives t he  best  estimate. 
With s t a b l e  conditions, if the  production i s  cut ,  t h e  a r ea  
w i l l  produce a s  much volume during t he  next period. 

But do not forget  ingrowth. It may be a l a rge  p a r t  
of production. And it may vary from one period t o  another. 
If t h i s  were t o  happen, it would be d i f f i c u l t  t o  keep up the  
l e v e l  of production. 

Some fo re s t e r s  want t o  weigh the  r e s u l t s  of a type of 
cut t ing.  They know t h a t  one type of cu t t ing  may y i e l d  more 
than another. O r  it may make more e f f i c i e n t  use of the  grow- 
i n g  stock. I n  general,  accret ion i s  t h e  be s t  measure of the  
immediate r e su l t s  of a treatment. It t e l l s  how the  t r e a t -  
ment affected t he  growth of t he  i n i t i a l  t r e e s  i n  the  stand. 

Since t h e  volume of one la rge  dead t r e e  may equal o r  
exceed the  growth on severa l  acres ,  ne t  growth f igures  f o r  a 
small a rea  could be meaningless. For l a r g e r  areas ,  where 
mor ta l i ty  averages out ,  ne t  growth i s  be t t e r .  After  some 
types of cu t t i ng  there  may s t i l l  be a l a rge  amount of mor- 
t a l i t y .  I n  these  cases, mor ta l i ty  data a r e  des i rable .  

To compare the  behavior of diameter c lasses  ( o r  
groups ) , use average annual diameter increment. This i s  
b e t t e r  than using accre t ion  r a t e s .  Except i n  even-aged 
stands,  accret ion r a t e s  w i l l  decrease a s  diameter increases.  

E X A M P Z E  

A sample presenta t ion of growth data  may be helpful .  
Table 1 contains t he  basic data  f o r  an uneven-aged stand of 
northern hardwoods f o r  the  15-year period a f t e r  p a r t i a l  cut- 



t ing.  These data  a r e  from 100 percent continuous invento- 
r i es .  They a r e  i n  gross square f e e t  of basal  a rea  per  acre. 

1 The t r ea t ed  area  was 1 2 i  acres ;  t h e  check, 22 acres.  

Table 2 contains the  growth data f o r  t h e  same stand. 
The t a b l e  t e l l s  how much can be cut. The f o r e s t e r  assumes 
t h a t  i f  he cu t s  t h e  production of each diameter group, he 
w i l l  have a s imi la r  stand 15 years l a t e r .  ( ~ e  can, of 
course, adjus t  f o r  o ther  cu t t i ng  cycles. ) Uneven-aged stands 
can be brought i n t o  a balanced s t ruc ture  by cu t t i ng  more o r  
l e s s  of the  production ( o r  volume increase)  i n  each diameter 
c lass .  H. A .  Meyer (2) has discussed t h i s  subject  thor- 
oughly. 

The data a l s o  show t h a t  t h e  t r ea t ed  stand benefi ted 
from t h e  p a r t i a l  cut t ing.  It accreted 24 square f e e t  of 

Table 1.--Stockiw of northern hardwoods f o r  U - p a r  period 

a f t e r  p a r t i a l  cu t t ing  

Treated stand Check stand 

Item D.b.h. group ( i n  inches) D.b.h. group ( i n  inches) 
Total  Total  

5-10 11-15 16-20 21t 5-10 ll-15 16-20 21+ 

NUNBER OF TRFES 

I n i t i a l  69 37 25 8 139 105 31 1 8  7 161 
After cu t t ing  52 28 15 4 99 -- -- -- -- - 
Final  64 30 19  5 118 97 35 21 7 16J 

I BASAL ARF.A, I N  SQUARE FEET I 
I n i t i a l  20 33 43 27 123 30 29 30 21 110 
Percent cut  24 42 56 37 -- -- -- -- -- 
After cu t t ing  25 15 25 25 12 77 -- -- -- -- -- 

Final 18 28 33 15 94 28 l 36 20 115 

Table 2.--Growth behavior of northern halviwoods fo r  15-year period- 

a f t e r  p a r t i a l  c u t t i n g  

Treated stand Check stand 

Item I3.b.h. group ( i n  inches) D.b.h. group ( i n  inches) 
Total Total 

5-10 11-15 16-20 21t 5-10 11-15 16-20 21t 

WNDREDTW OF INCHllS  

Average annual 
diameter inc ranent 0.12 0.13 0.11 0.09 0.12 0.06 0.10 0.10 0.09 0.08 

SQUARE FEET OF BASAL AREA PFPi ACRE 

Accretion 8.6 8.4 5.4 1.6 24.0 7.9 6.9 5.7 2.1 22.6 
Annual accret ion r a t e  - - -- -- 2.1 - - - -- 1.4 
Mortality 1 .3  2.0 3.3 4.1 10.7 3.4 2.9 7.1 7.2 20.6 
Net growth 7.3 6.4 2.1 -2.5 13.3 4.5 4.0 -1.4 -5.1 2.0 
Ingrowth - - - - 3.7 - - - - 2.7 
Production 2.7 3.5 7.3 3.5 17.0 -2.7 1.4 6.3 - . 3  4.7 
Volume increase 4.0 5.5 10.6 7.6 27.7 .7 4.3 13.4 6.9 25.3 



basal  a rea  per acre  on 77 square f e e t  of g r ~ w i n g  stock. The 
check stand accreted 23 square f e e t  on 110. The average an- 
nual accret ion r a t e  f o r  t he  t r ea t ed  stand was 2.1 percent; 
f o r  t he  check stand, 1.4 percent. Despite the  gap i n  grow- 
ing-stock leve l s ,  t he  t r ea t ed  s tand accreted almost a s  much 
volume i n  t r e e s  16 inches d.b.h. and l a rge r  a s  t he  check 
stand. 

The smaller diameter groups on the  t r ea t ed  stand had 
a much higher diameter increment than those on t h e  check 
stand. Average a r ~ u a l  diameter increment was parabolic,  
reaching i t s  peak i n  t h e  11- t o  15-.inch c lass .  

The t r ea t ed  stand l o s t  11 square f e e t  of basal  area 
pe r  acre  i n  dead t r ee s .  The check s tand l o s t  21. 

Thus, by using accretion,  accre t ion  r a t e ,  average an- 
nual diameter increment and, i n  t h i s  case, morta l i ty ,  t he  
fo r e s t e r  can evaluate t he  p a r t i a l  cut t ing.  

T h i s  approach t o  the  prob18em of presenting growth 
data  i s  best  su i t ed  f o r  i r r e g u l a r  and uneven-aged stands. 
But on even-aged stands t h a t  a r e  j u s t  reaching merchantable 
s i ze ,  separate  r a t e s  f o r  accret ion and ingrowth should be 
shown. This would reduce some of t he  f an t a s t i c  tfgrowth per- 
centsn we read about. 

Under some metnods of growth estimation, a l l  t he  
growth com~onents cannot 5e separated. The f o r e s t e r  must 
balance the  data he needs aga ins t  what he can get. 
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