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BACKGROUND r' 

Presen t  l o g g i n g  i n  New Zealand i n v o l v e s  t h e  immediate d e l i m b i n q  o f  l o g s  p r i o r  t o  
e x t r a c t i o n  and t r a n s p o r t  t o  t h e  m i l l .  A p p r o x i m a t e l y  h a l f  t h e  w e i g h t  o f  r a d i a t a  
p i n e  l o g s  c u t  f r o m  t r e e s  up t o  18 y e a r s  o l d  ( s l i g h t l y  l e s s  f o r  o l d e r  t r e e s )  i s  
made up o f  wa te r .  The w a t e r  c o n t e n t  o f  l o g s  1  i m i t s  t h e  maximum volume o f  wood 
wh ich  can be c a r r i e d  on t r u c k s .  F o r  a l l  uses, excep t  pulpmaking, the m o i s t u r e  
must be removed f r o m  t h e  wood a t  some ' s t a g e  i n  t h e  p r o c e s s i n g .  T r a n s p o r t  and 
d r y i n g  a r e  expens ive  phases i n  p r o d u c i n g  s a l e a b l e  t i m b e r  p r o d u c t s .  I f  some 
r e d u c t i o n  i n  l o g  m o i s t u r e  c o u l d  be ob ta ined ,  i t  m i g h t  r e p r e s e n t  s i g n i f i c a n t  
sav ings  t o  t h e  i n d u s t r y .  

Under normal  c o n d i t i o n s  a  g row ing  t r e e  l o s e s  a  l a r g e  amount o f  wa te r  t h r o u g h  i t s  
f o l i a g e  i n  t h e  process o f  t r a n s p i r a t i o n .  A t e n  yea r  o l d  r a d i a t a  p i n e  t r e e  i n  
New Zealand can l o s e  as much as 30 l i t r e s  p e r  day. When a  t r e e  i s  f e l l e d  i t  no 
l o n g e r  takes  up wa te r  from i t s  r o o t s .  I f  i t s  f o l i a g e  remains  a t t a c h e d  so t h a t  
wa te r  l o s s  can occur ,  some of t h e  wa te r  i n  t h e  sapwood may be drawn o u t ,  c a u s i n g  
d r y i n g  o f  t h e  wood w h i l e  i t  i s  s t i l l  i n  t h e  f o r e s t .  

As p a r t  o f  t h e  F o r e s t  Research I n s t i t u t e ' s  programme o f  work on m o i s t u r e  move- 
ment i n  t r e e s ,  some seven yea r  o l d  r a d i a t a  p i n e  t r e e s  were f e l l e d  i n t o  a  
c l e a r i n g  . Sonie of  t h e  t r e e s  were l e f t  w i t h  t h e i r  branches and 



needles i n t a c t ,  o t h e r s  were del imbed. D iscs  were c u t ,  h a l f  a  met re  from t h e  
b u t t  o f  t h e  t r e e ,  over  a  p e r i o d  o f  weeks a f t e r  f e l l i n g .  The r e s u l t s  showed a  
d ramat i c  d r y i n g  o u t  o f  t h e  t r e e s  which had t h e i r  branches and needles i n t a c t .  

R e l a t i v e  M o i s t u r e  Content 

Days a f t e r  F e l l i n g  Delimbed Tree F u l l  Tree 

The R e l a t i v e  M o i s t u r e  Content  (RMC) i s  t h e  percentage o f  space i o  t h e  wood which 
i s  f i l l e d  w i t h  water .  I n  r a d i a t a  p i n e  sapwood, such as t h a t  found th roughou t  
seven year  o l d  t r e e s ,  t h e  RMC i s  independent of aqe, p o s i t i o n  i n  t h e  t r e e ,  o r  
season, and i s  g e n e r a l l y  around 90%-95%. It i s  much l e s s  v a r i a b l e  than  wood 
d e n s i t y  o r  m o i s t u r e  c o n t e n t  and i s  a  good parameter f o r  measur ing t h e  dr ,y ing o u t  
o f  wood. 

These r e s u l t s  i n d i c a t e  a  m o i s t u r e  l o s s  o f  some 450 kg  per  c u b i c  met re  o f  wood 
a f t e r  47 days, o r  a  43% decrease i n  l o g  we igh t .  T h i s  exper iment showed t h e  
p o s s i b l e  s i g n i f i c a n c e  of we igh t  r e d u c t i o n  i n  h a r v e s t i n g ,  t r a n s p o r t  and pro-  
cess ing  o f  New Zea land 's  r a d i a t a  p i n e  resource .  

A meet ing o f  a l l  i n t e r e s t e d  p a r t i e s  was c a l l e d  and i t  was dec ided to,  s e t  up a  
c o - o p e r a t i v e  exper iment .  A  t r i a l  was s e t  up t o  ex tend t h e  i n f o r m a t i o n  
o b t a i n e d  f rom t h e  e a r l i e r  F.R.T. t r i a l s  t o  cover o l d e r  t r e e s  which i n c l u d e d  sawn 
t i m b e r  and t o  look  a t  t h e  p rocess ing  aspect  o f  d r i e d  l o g s .  

Whaka Forest staff located a stand with suitable trees to carry out the experi- 
ment, provided logging and transport facilities as required during the trial, 
and provided weighbridge facilities for weight and volume measurement. The N.Z. 
Forest Service computed the weight and volume figures. The Forest Research 
Institute monitored and measured moisture content changes\ in felled trees, 
insect and pathogen status of the felled trees and the moisture content of chips 
producedfrom thetrees. Waipa Sawmill debarked logs for processing. The Timber -- 
Industry Training Centre processed logs through their sawmill and chip mill. 
LIRA co-ordinated the work in various areas. 

THE TRIAL 

A s u i t a b l e  s tand of 17  year  o l d  r a d i a t a  p i n e  t r e e s  f rom Whaka f o r e s t  was chosen. 
Three t r u c k  loads were f e l l e d  on 16.9.80. One t r u c k  l o a d  was immed ia te ly  
del imbed, e x t r a c t e d  and taken t o  t h e  weighbr idge.  The rema in ing  t r e e s  were l e f t  
i n  t h e  f o r e s t  w i t h  f o l i a g e  i n t a c t .  The second t r u c k  l o a d  o f  t h e  f e l l e d  t r e e s  
was delimbed, e x t r a c t e d  and taken  t o  t h e  weighbr idge a f t e r  f i v e  weeks and t h e  
f i n a l  l o a d  a f t e r  approx imate ly  n i n e  weeks. 

A t  t h e  weighbr idge t h e  l o g s  were weighed and sca led  f o r  volume. A va lue  o f  
we igh t  pe r  c u b i c  met re  was ob ta ined .  Four l o g s  f rom each l o a d  werethen debarked 
a t  Waipa sawmi l l  and taken t o  t h e  Timber I n d u s t r y  T r a i n i n g  Cent re  Sawmi l l .  
These l o g s  were sawn i n t o  boards and t h e  waste was chipped. The c h i p s  were 
assessed f o r  s i z e  and m o i s t u r e  c o n t e n t .  

S i x  t r e e s  were chosen f o r  more e x t e n s i v e  i n v e s t i g a t i o n  o f  t h e  r a t e  o f  d r y i n g  o f  
t h e  stems. A t  p e r i o d s  o f  0, 2, 4, 6, 8 and 10 weeks a f t e r  f e l l i n g ,  d i s c s  were 



c u t  a t  v a r i o u s  p o s i t i o n s  i n  t h e  t r e e  and assessments made o f  m o i s t u r e  con ten t ,  
d e n s i t y  and p e r c e n t  s a t u r a t i o n .  C e l l u l a r  a c t i v i t y  i n  t h e  sapwood o f  t h e  f e l l e d  
t r e e s  was s t u d i e d .  I n s e c t  and f u n g a l  s t a t u s  o f  t h e  t r e e s  and wa te r  s t r e s s  i n  
t h e  need les  were mon i to red .  

RESULTS 

Log and Ch ip  D r y i n g  

The f o l l o w i n g  t a b l e  summarises t h e  r e s u l t s .  

A t  t i m e  o f  f e l l i n g  A f t e r  5 weeks A f t e r  9 weeks 

Logs % change i n  
we igh t  per  u n i t  
vo 1  ume 

Chips % change i n  
m o i s t u r e  c o n t e n t  0 

The r i s e  i n  we igh t  pe r  u n i t  volume o f  t h e  l o g s  a f t e r  f i v e  weeks i s  p r o b a b l y  
e x p l a i n e d  by  t h e  f a c t  t h a t  o n l y  a  p a r t  l o a d  o f  l o g s  was e x t r a c t e d  a t  t h i s  t i m e .  
These l o g s  had a  d i f f e r e n t  d iamete r  d i s t r i b u t i o n  f r o m  those  taken  i n  t h e  f i r s t  
and t h i r d  loads.  The o v e r a l l  we igh t  r e d u c t i o n  o f  8% i s  n o t  cons ide red  pa r -  
t i c u l a r l y  s i g n i f i c a n t .  The r e d u c t i o n  i n  m o i s t u r e  c o n t e n t  o f  t h e  c h i p s  i s  
g r e a t e r  a t  a  t o t a l  o f  16% a f t e r  9 weeks. The g r e a t e r  r e d u c t i o n  he re  i s  because 
t h e  c h i p s  came f r o m  s a w m i l l  r e s i d u e  which i s  l a r g e l y  sapwood. D r y i n g  occurs  i n  
t h e  sapwood r a t h e r  t h a n  i n  t h e  heartwood. 

D r y i n g  P a t t e r n  f r o m  A n a l y s i s  o f  D i s c s  

One o f  a  group o f  s i x  t r e e s  was s e c t i o n e d  e v e r y  second week t o  determine d r y i n g  
p a t t e r n s  and m o i s t u r e  d i s t r i b u t i o n  v a r i a t i o n  w i t h  h e i g h t  and r a d i a l  p o s i t i o n  i n  
t h e  t r e e .  

F i g u r e  1 - S e v e n  y e a r  o l d  r a d i a t a  p i n e  F i g u r e  2 - D r y i n g  p a t t e r n  o f  1 7  y e a r  o l d  
a f t e r  4 w e e k s  o f  d r y i n g .  Dry concentric r a d i a t a  p i n e  a f t e r  1 0  w e e k s .  Dry  and  
r i n g s  h a v e  formed  i n  the e a r l y w o o d  o f  l i g h t  c o l o u r e d  a r e a s  h a v e  f o r m e d ,  m a r k e d  
e a c h  a n n u a l  r i n g .  L a t e w o o d  r i n g s  a r e  w i t h  the l e t t e r  D .  
m a r k e d  1 t o  4 .  



The dr.y inq p a t t e r n  of i n t e r n o d a l  s e c t i o n s  i n  t h e  17 year  o l d  t r e e s  d i f f e r e d  
marked ly  f rom t h e  p a t t e r n  perv ious1.y observed i n  seven year  o l d  t r e e s .  These 
d i f f e r e n c e s  a r e  shown i n  f i g s  1 and 2. The d r y i n g  p a t t e r n  o f  seven year  o l d  
r a d i a t a  p i n e  i s  shown i n  f i g u r e  1, where t h e  la tewood r i n g s  a r e  numbered 1 t o  4 
f rom the  ba rk .  I n  t h e  ear lywood of each annual r i n g  one o r  more d r y  l i g h t -  
c o l o u r e d  c o n c e n t r i c  r i n g s  formed, w h i l e  t h e  m o i s t u r e  c o n t e n t  o f  t h e  a d j a c e n t  
ear lywood remained unchanged. For  t h e  1 7  year  o l d  t r e e s  such c o n c e n t r i c  r i n g s  
d i d  n o t  c o n s t i t u t e  t h e  main d r y i n g  p a t t e r n ,  however. Where s u b s t a n t i  a1 d r y i n g  
o u t  took  p l a c e  i t  occur red  i n  patches,  as shown i n  f i g u r e  2, where most d r y  
patches a re  marked w i t h  a  D i n  t h e  c e n t r e  and a l l  a re  marked ly  l i g h t e r  i n  c o l o u r  
t h a n  normal green wood. D r y  areas were f i r s t  observed i n  t h e  upper crown a f t e r  
f o u r  weeks o f  d r y i n g .  As d r y i n g  t i m e  i n c r e a s e d  t h e  s i z e  and f requency  o f  d r y  
areas i n  t h e  upper crown r e q i o n  increased,  and many a l s o  o c c u r r e d  i n  t h e  lower  
crown r e g i o n .  However, even a f t e r  10 weeks o f  d r y i n g  o n l y  a  few sma l l  d r y  areas 
had developed i n  t h e  stem r e q i o n s  below t h e  crown. Hence i t  appears t h a t  crown 
s u c t i o n  i s  n o t  capable of removinq m o i s t u r e  from t h e  stem r e g i o n  below t h e  
crown. T h i s  was con f i rmed  by  m o i s t u r e  c o n t e n t  and r e l a t i v e  m o i s t u r e  c o n t e n t  
measurements o f  t h e  sapwood. As most o f  t h e  commercial l o q  volume of a  t r e e  
occurs  below t h e  crown, t h i s  e x p l a i n s  t h e  sma l l  amount of d r y i n g  t h a t  was r e -  
p o r t e d  above f o r  complete l o g s  a f t e r  9 weeks o f  d r y i n g .  

I n s e c t  and Fungal  A t t a c k  

The f e l l e d  t r e e s  were examined f o r  t h e  presence o f  i n s e c t  and f u n g a l  a t t a c k  
e v e r y  two weeks f o r  t e n  weeks a f t e r  f e l l i n g .  

A f t e r  f o u r  weeks, two of t h e  s i x  t r e e s  had l i g h t  bark  b o r e r  a t t a c k  c o n f i n e d  t o  
t h e  b u t t  area.  On subsequent i n s p e c t i o n s ,  t h e  a t t a c k  was found t o  have moved up 
t h e  t r e e ,  b u t  i t  remained a t  a  l i g h t  i n t e n s i t y .  A f t e r  t e n  weeks, one t r e e  had a  
l i q h t  a t t a c k  o f  p i t  w e a v i l  where i t  was i n  ground c o n t a c t .  No s a p s t a i n  fungus 
was observed. 

I n s e c t  and f u n g a l  a t t a c k  d i d  n o t  become i m p o r t a n t  d u r i n g  t h e  p e r i o d  o f  obser -  
, / a t i o n ,  un less  t h e  l o g s  had been d e s t i n e d  f o r  e x p o r t .  However, t h e i r  presence 
i s  ver,y season-dependent, and r e l a t e d  t o  areas of r e c e n t l y  f e l l e d  f o r e s t .  

CONCLUSIONS 

The r e s u l t s  f rom t h i s  t r i a l  do n o t  i n d i c a t e  any economic s i g n i f i c a n c e  f o r  d r y i n g  
r a d i a t a  p i n e  o f  t h i s  age i n  t h e  f o r e s t .  D r y i n g  o c c u r r e d  o n l y  i n  t h e  young t r e e s  
and where t h e  green crown extends w e l l  down towards t h e  base o f  t h e  t r e e .  A t  
t h i s  s tage i t  i s  n o t  cons ide red  w o r t h  e v a l u a t i n g  management i m p l i c a t i o n s  o f  t r e e  
d r y i n g  i n  t h e  f o r e s t .  Wh i le  17 y e a r  o l d  t r e e s  d i d  n o t  show any s i g n i f i c a n t  
d r y i n q ,  t r i a l s  w i t h  e a r l i e r  pulpwood t h i n n i n g s  may g i v e  r e s u l t s  s i m i l a r  t o  those  
found w i t h  t h e  t r i a l  i n  seven year  o l d  t r e e s .  If any N.Z .  l o g g i n g  o r g a n i s a t i o n  
wishes t o  pursue t h i s  p o s s i b i l i t y ,  LIRA and F . R . I .  would be w i l l i n g  t o  a s s i s t .  
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