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THE EFFECT OF THINNING DAMAGL 
TO CROP TREES 

A Report by Tony Ryan, Logging Supervisor, N.Z. Forestry Corporation, Kaingaroa Forest 

INTRODUCTION 
D a m a g e  t o  c r o p  t r e e s  during production 
thinning opera t ions  h a s  a lways  been  a m a t t e r  
of conce rn  t o  f o r e s t  managers.  This  c a n  b e  
caused  by : 

- thinnings "brushing" c r o p  t r e e s  during 
fel l ing 

- t h e  blade,  f r a m e ,  t y r e s  o r  t r a c k s  of t h e  
ex t r ac t ion  machine  

- t h e  mainrope  

- t h e  thinnings during e x t r a c t i o n  

Damage  wil l  involve: r emova l  of  t h e  bark ,  
d e a t h  of t h e  th in  cambia l  l a y e r  a n d  o f t e n  
d a m a g e  t o  t h e  underlying woody tissue. The  
exposure  of t h i s  t i s sue  c a n  l e a d  t o  infec t ion  
by in sec t s  o r  fungi ,  as wel l  as loss  of growth.  

R a d i a t a  pine i s  a remarkably  res i l ien t  
species.  I t  responds t o  t h i s  t y p e  of d a m a g e  
by rapidly exuding  a p ro tec t ive  l a y e r  of res in  
t o  s e a l  t h e  su r f ace  wound. Previous 
invest igat ions h a v e  sugges ted  t h a t  thinning 
d a m a g e  i s  n o t  a ma jo r  problem in t e r m s  of 
i t s  e f f e c t  of wood quali ty.  However,  f o r e s t  
manage r s  h a v e  t r i e d  t o  minimise  i t s  e f f e c t  

by prescribing a c c e p t a b l e  leve ls  of  thinning 
damage.  This i s  par t icu lar ly  impor t an t  in 
pruned s t a n d s  w h e r e  t h e  va lue  of t h e  b u t t  
log  m a y  e x c e e d  t h e  va lue  of t h e  logs  f r o m  
t h e  r e s t  of t h e  t r e e  (Somerville,  et a l ,  1985). 

Large  s c a l e  c lear fe l l ing  of high-pruned, 
second-rotat ion s t a n d s  of  r ad ia t a  pine in 
Kaingaroa  F o r e s t  commenced  in 1986. This 
Technica l  Re lease  descr ibes  a survey  on  t h e  
e f f e c t  of thinning d a m a g e  on t h e  wood 
qual i ty  of c r o p  t r ee s .  

STAND DESCRIPTION AND STUDY 
METHOD 

C o m p a r t m e n t  1068 w a s  p lanted  in 1947 and  
th inned w i t h  s m a l l  t r a c t o r s  a n d  skidders  t o  
approximate ly  320  s t e m s  pe r  h e c t a r e  a t  a g e  
20  years .  

T ransec t s  w e r e  es tab l i shed  t o  d e t e r m i n e  t h e  
number  a n d  s i z e  of damaged  t r e e s  in t h e  
s tand .  During fel l ing,  100 t r e e s  w i th  s igns of 
old bark d a m a g e  w e r e  sampled.  The  
damaged  sec t ions  w e r e  removed,  s a w n  up, 
measu red  a n d  photographed t o  r eco rd  t h e  
e x t e n t  of t h e  damage .  

TABLE 1 : STAND DETAILS 

A g e  2 9  y e a r s  
Age  w h e n  p r o d u c t i o n  t h i n n e d  2 0  y e a r s  
S t o c k i n g  b e f o r e  t h i n n i n g  1 0 0 0  s t e m s  p e r  h e c t a r e  ( e s t i m a t e d )  
S t o c k i n g  a f t e r  t h i n n i n g  2 1 5  s t e m s  p e r  h e c t a r e  ( r a n g e  183  - 2 5 0  

s t e m s  p e r  h e c t a r e )  
I n c i d e n c e  o f  damage  37% o f  c r o p  t rees  ( r a n g e  2 7  - 4 5 % )  
Mean d b h  5 5  c m  
M e r c h a n t a b l e  v o l u m e  6 0 0  m  p e r  h e c t a r e  ( e s t i m a t e d )  
M e r c h a n t a b l e  v o l u m e  p e r  t ree  2 . 9  m  ( e s t i m a t e d )  
Damage t y p e s  R e s i n  s t r e a k s ,  s t a i n i n g ,  b a r k  p o c k e t s ,  

s o f t  r o t ,  insec t  a t t a c k  



RESULTS 

TABLE 2  : DAMAGE TYPES 

DAMAGE COMMENCING DAMAGE ONLY ABOVE 
AT STUMP LEVEL STUMP LEVEL i 

F r e q u e n c y  o f  damage  

L o c a t i o n  o f  d a m a g e  
( a b o v e  g r o u n d  1  e v e 1  ) 

S t u m p  h e i g h t  

D i r e c t  vol urne l o s s  

4 8  s t e m s l h a  3 2  s t e m s l h a  

5 3  cm 6 0  c m  
( r a n g e  1 8  - 1 1  7 c m )  ( r a n g e  1 1  - 7 9 5  c m )  

1 8  c m  1 6  c m  

0 . 1 7  m 3  p e r  t r e e  0 . 1 4  m  per t r e e  
8 . 1  m 3  p e r  h e c t a r e  4 . 5  m p e r  h e c t a r e  

TABLE 3  : VOLUME AND VALUE LOSS 

T o t a l  v o l u m e  l o s t  1 2 . 6  m 3 / h a  

V o l u m e  l e f t  o n  c u t o v e r / d o c k  on s k i d s  1 0 . 6  m 3 / h a  

V o l u m e  u t i l i s e d  a s  p u l p  2 . 0  m  3 / h a  

V a l u e  l o s t *  ( a t  p e e l e r  p r i c e s  o f  $ 8 0 . 0 0  p e r  m 3 )  $ 1 , 1 1 0  p e r  h e c t a r e  

( a t  s a w l o g  p r i c e s  o f  $ 4 2 . 0 0  p e r  m 3 )  $ 5 0 5  p e r  h e c t a r e  

* A l l o w s  f o r  a  c r e d i t  o f  2 m 3  o f  p u l p  a t  $ 1 2 . 2 9  p e r  m3 

DISCUSSION 
T h e  s tocking  within t h e  s t a n d  w a s  var iab le  
a n d  s o m e  a r e a s  a p p e a r  n o t  t o  h a v e  been  
thinned. Sampling w a s  r e s t r i c t e d  t o  t h e  
thinned a r eas .  T h e  thinning-related d a m a g e  
appea red  t o  o r ig ina t e  f rom t w o  ma in  c a u s e s  : 

- t r e e s  brushed by fal l ing t r e e s  (F igure  1) 

- machinery  d a m a g e  t o  t h e  base  of t h e  
t r e e s  (F igure  2). 

The  i m m e d i a t e  r e su l t  of t h i s  d a m a g e  was  
s ta in ing  a n d  resin build up. The  cambium 
t h e n  occ luded  by growing in f r o m  t h e  s ides,  
leaving a p o c k e t  of rock-hard resin a n d  
usually s o m e  encased  bark. Where t h e  
damaged  a r e a  w a s  r e s t r i c t ed  in s ize ,  
occlusion by t h e  surrounding t i s sue  would b e  
rap id  a n d  t h e r e  would b e  l i t t l e  sign on  t h e  
m a t u r e  t r e e s  (F igure  3). 

Figure 1 - Damage c a u s e d  b y  f a l l i n g  
t ree  



Figure 4 - Cross s e c t i o n  o f  log  
showing e f f e c t  o f  severe bark damage 

Soft  r o t  w a s  p r e s e n t  in  15% of  t h e  c a s e s  
(F igu re  5). However ,  i t  did n o t  a p p e a r  t o  b e  
r e l a t e d  t o  t h e  d e g r e e  o r  t y p e  of damage .  
This is  probably d u e  t o  t h e  season  in which 
thinning w a s  c a r r i e d  ou t .  Infec t ion  by s o f t  
r o t  fung i  i s  m o s t  l ikely t o  o c c u r  dur ing  w e t ,  
wa rm w e a t h e r  ( l a t e  summer ) ,  par t icu lar lv  
a f t e r  drought .  Insec t  d a m a g e  w a s  l imi t ed  a n d  
o c c u r r e d  only  in badly d a m a g e d  t r e e s .  In 
m o s t  ca se s ,  d a m a g e  did n o t  ex t end  f a r  
beyond t h e  exposed  s u r f a c e  (10 c m s  on  
ave rage ) ,  b u t  in  s e v e r e  c a s e s  e x t e n d e d  u p  t o  
67 c m  up  t h e  s t e m .  

Figure 2 - Damage caused by 
ex t rac t ion  machine 

Figure 5 - Rot on s i t e  o f  severe 
thinning damage 

Figure 3 - Occlusion scar covering 
thinning damage 

Large r  a r e a s  of d a m a g e  r ema ined  visible 
w h e r e  d a m a g e  ' occu r red  t o  t h e  underlying 
t issue.  T h e  e f f e c t  w a s  o f t e n  subs tan t ia l  
(F igure  4). 

T h e r e  w a s  a l s o  s o m e  ev idence  of d a m a g e  
occu r r ing  t o  t h e  young t r e e s  ( a g e  4 t o  5 
years) .  The re  w a s  n o  r eco rd  of an ima l  
d a m a g e  in t h e  s t a n d  records ,  a l though i t  w a s  
known t h a t  d e e r  number s  w e r e  high a t  t h i s  
t ime .  



Value loss was  ca l cu la t ed  f r o m  t h e  volume 
a f f e c t e d  a n d  t h e i r  s t u m p a g e  va lue  a t  c u r r e n t  
pee l e r  a n d  L l  ' sawlog prices.  A c r e d i t  w a s  
a l lowed f o r  t h e  s m a l l  volume of pulpwood 
recovered .  Value loss w a s  e s t i m a t e d  t o  b e  in 
t h e  region of $500 - $1,100 p e r  h e c t a r e .  This 
f i gu re  i s  conse rva t ive  a s  t h e  e f f e c t  on  t h e  
r e s t  of t h e  log  (i.e. th rough downgrading) w a s  
no t  considered (Twaddle, in press). Fo r  
ins tance ,  t h e  remaining  l eng th  of  pruned b u t t  
log would s o m e t i m e s  b e  t o o  s h o r t  t o  m a k e  a 
venee r  log a n d  would b e c o m e  a sawlog wi th  
a subsequent  reduct ion  in value.  If d a m a g e  
w a s  r educed  f r o m  37% t o  10% of c r o p  t r e e s ,  
va lue  loss would r educe  f r o m  $500 - 
$1,1000/'ha t o  $160 - $350/ha. 

In present-day thinning opera t ions  with 
widespread use  of Bel l  Loggers  t o  bunch 
thinnings, s tump-level  d a m a g e  could well 
reduce .  B u t  mach ine  d a m a g e  f r o m  swinging 
booms, t y r e  cha ins  a n d  mach ine  
counterweights  could well  i nc rease  t h e  
inc idence  a n d  seve r i ty  of  d a m a g e  on  t h e  
lower  s t e m .  This  would c a u s e  a subs tant ia l  
i nc rease  in t h e  e f f e c t  of d a m a g e  on  t h e  b u t t  
log. 

I t  i s  c o m m o n  f o r  subs tant ia l  p remiums  t o  b e  
paid fo r  pruned pee lers  and  sawlogs. 
Unde tec t ed  d a m a g e  ( a s  a r e su l t  of occlusion) 
c a n  c a u s e  s igni f icant  degrade .  Buyers  who 
regularly r e c e i v e  logs  w i t h  a propor t ion  of 
d a m a g e  will  rapidly lose  f a i t h  in t h e  qual i ty  
of t h e  product  and  e i t h e r  r e j e c t  t h e  
d e f e c t i v e  logs  o r  pay  a lower  p r i c e  f o r  t h e  
product .  They will  eventua l ly  t a k e  the i r  
cus tom e lsewhere  if t h e  problem persis ts .  

Fo res t  manage r s  c a n  minimise  d a m a g e  by : 

- su i tab le  marking  t o  recognise  e x t r a c t i o n  
t r a c k s  a n d  predominant  lean  

- spec i f ica t ion  of  a c c e p t a b l e  levels  of 
d a m a g e  

- quali ty con t ro l  sys t ems  t h a t  provide 
incent ives  for  good pe r fo rmers  and  
penal t ies  f o r  poor per formers .  

CONCLUSION 

I t  i s  concluded t h a t  f o r e s t  manage r s  would 
b e  p ruden t  t o  ma in ta in  t i g h t  con t ro l s  on 
production thinning ope ra t ions  t o  minimise 
d a m a g e  t o  f ina l  c r o p  t r ee s .  
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knowledge i n  t h e  indus try .  LIRA takes  no 
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- insis t ing on  t h e  use  of  t h e  appropr i a t e  s i z e  
of mach ine  

- r e s t r i c t i on  of  production thinning t o  e a s y  
t e r r a i n  a n d  t o  s t a n d s  w i t h  low res idual  
s tockings  

For further information, contact: 

I N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. I 
L1 logs a r e  reasonably s t r a i g h t  l a rge  P.O. BOX 147, 
d i a m e t e r  sawlogs wi th  a small-end ROTORUA, NEW ZEALAND. 

d i a m e t e r  g r e a t e r  t h a n  40 c m  and a 
max imum branch s i z e  of 14  c m  (Whiteside Telephone: 10731 87-168 

and Manley, 1985). P 


