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SUMMARY 

Second-growth  Douglas fir (Pseudotsuga  taxifolia  Brit t .)   grown 
on a short   rotation of up  to 140  years   wil l   produce  l i t t le ,  i f  any,   c lear  
wood. If c l ea r  wood is desired,   for  example  in  the  manufacture of ply- 
wood,  then  the  young  stands  must  be  pruned.  Several  pruning  experi- 
men t s   a r e   desc r ibed .  

In a 20-year-old  stand,  pruning w a s  carr ied  out   to   varying 
heights  to  determine  the  effect  of the  t reatments   on  subsequent   t ree  
growth.  It  was  found  that  up  to  half  tree-height  can  safely  be  pruned 
without  any  adverse  effect   on  tree  growth. 

In  another  20-year-old  stand,  pruning  up  to 14 feet,  using a 
hand-saw  and  ladder,   took  an  average of 7.62 minutes   per   t ree   based   on  
the  time  spent  on 159 t r ees .   A t   age  36 yea r s   t hese   t r ee s   were   p runed  
to 3 4  feet. 

A plantation of Douglas fir was  pruned  to 20 feet .   Pruning  was 
carried  out  in  three  ways: 

1 .  In  three  operations;  0 to 7 fee t ;   four   years   l a te r ,  7 to 1 3  feet;  and 
another   four   years   la ter ,  1 3  to 20 feet. 

2. In  two  operations; 0 to 1 3  feet ;   and  four   years   la ter ,  1 3  to 20 feet. 

3. In  one  operation; 0 to 20 feet .  

It was  found  that  pruning  to 20 feet   in  one  operation is the  cheap- 
est   method a s  regards  both  labour   costs   and  the  costs  of supervision  and 
administration.  Studies  showed  that  hand-saw  and  ladder  pruning  was 
quicker ,   more  eff ic ient ,   and  more  preferred by the  worker  than  pole-saw 
pruning. 

All   the  studies  showed  that   l ive-pruned  branches  heal  quickly 
and  cleanly  and  that   branch-stub  healing  is   one of the   l esser   p roblems 
in  the  pruning of young  stands of Douglas  fir.  

b v ’  
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INTRODUCTION 

The  virgin  stands  which  are now supplying  "peelers"  for  the 
plywood  and  veneer  industries  are  disappearing.  Opinions  differ  as  to 
how long  the  supply  will  last  but  there is no  doubt  that  preparations  for 
the  future   must   s tar t  now. Plywood  stock wi l l  then  come  from  second- 
growth  grown  on a short   rotation,  probably  between 80 and 140 years .  
Between  1938  and  1950  the  Canadian  per  capita  consumption of plywood 
has   increased  e ight   t imes (2) .  In the  same  period  world  plywood  pro- 
duct ion  has   increased 70 per   cent   (15) .   There is  a world-wide  demand 
for  plywood  which  can  not  be  filled at   the   present   t ime.   Even if the 
demand  remains at the  present   level ,   there   wil l   be  a la rge   marke t   for  
logs  suitable  for  plywood (8).  Advances  in wood utilization  and  tech- 
nology are  leading  to a greater   use  of   what   was  once  waste   and  not   to  
a change  in  the  primary  use of the  raw  mater ia l  (7) .  

Douglas fir prunes  i tself   very  slowly.  Munger  and  Kachin 
s ta te   that  it is fif ty-four  years,   on  the  average,  from  the  t ime a l imb 
dies   unt i l   i t s   s tub is occluded  (11).  Very  little, i f  any,   c lear  wood 
would  be  produced  in a rotation of up  to 140 y e a r s  (6). In  support of 
this  Munger  states:  "The  need  for  pruning  beginning  early, is obvious 
if any  material   amount of c lear   boards  is to  be  obtained  in 100 y e a r s  
o r  so" (10).   This is the  finding of the  second-growth  Management 
Commit tee  (4).  Given  the  demand  for  clear wood and  the  inability  to 
produce i t  naturally  in a short   rotation,  pruning  becomes a necessi ty .  
The  task is to  find  the  way  to  carry  out  this  operation  in  the  most 
efficient  and  economical  way.  This  report   describes  several   experi-  
ments  in  pruning on three  plots.  

EXPERIMENT  PLOTS  195  to  198--COWICHAN  LAKE.  1930 

In  1930 a pruning  experiment  was  started  in a 20-year-old 
stand of second-growth  Douglas fir. This  study  has  been  reported  by 
Schenstrom ( 13),  and by Warrack  ( 16)  in  1948. 

The  original  stand  was  logged  and  burned  in  1899.  The  area 
was  again  burned  in 1909  and  the  present  stand  originated  after  this 
second  burn. 

P lo t   Measurements  

In  1930,  four  plots  were  laid  out,  each  one  being  approximately 
one-tenth of an   acre .  

Numbers   in   parentheses   refer   to   l i terature   c i ted.  
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Plot  196  was  left  a s  a control  and  the  other  three  plots  were  pruned  to 

plot  are  shown  in  Table  1,   both  for  1930  and  subsequent  remeasure- 
ments.  

w varying  heights.  Details of the  pruned  t rees   and  those  in   the  control  

Table 1 - -P lo t   Measurements  

L- r l- 1 I Control  Plot  196 P lo t  ~ 1 5 P lo t  1 Plot  198 7 
-r Year  I D. B.H. Ht. D.B.H. D. B.H. 

(Inches) 

5 .3  
6.5 
7.5 
8. 3 

D. B. H. 
(Inches) 

4.9 
6. 3 
7.  3 
8. 2 

Ht. 
(Fee t )  

39.3 
52. 2 
64.9 
72.9 

Ht. 
(Fee t )  

43. 1 
57.4 
71.9 
81.8 

Ht. 
(Fee t )  

41. 7 
55. i 
70.8 
81.5 

I I (Inches) t I (Fee t )  

41.9 
53. 3 
66. 7 
74.9 

(Inches: 

5.4 
6 .9  
8. 1 
9.1 

1930 
1935 
1940 
1945 

5.6 
7.  2 
8.2 
9.1 

L 1 I I 

No. T r e e s  36 26 20 29 
I 

Effect of Pruning  to  Varying  Heights 

bf One  purpose of the  experiment  was  to see what  length of s t e m  

could  be  pruned  without  adverse  effect   on  tree  growth.  On  each  plot   the 
length of the  crown  and  the  height of each   t ree   was   measured .   The   re -  
lationship of crown  length  to  tree  height, known a s  the  crown  relation, 
was   recorded   for   each   t ree .   Before   t rea tment   the   c rown,   re la t ion  of the 
t rees   on  the  four   plots   was  75.8,   that   for   the  control   p lot   being 75. 3.  
The  pruning of live  branches  involved a reduction  in  the  crown  relation. 
Plots  195,  197,  and  198 were pruned  increasingly  severely a s  is  shown 
in  Table 2. 

Table  2--Pruned  Height  and  Crown  Relationship 

P lo t  No. Pruned  length I Crown  relation % I - 
(Feet) (af ter   pruning)  

196 
195 
197 
198 

control 
24.4 
14. 3 
20.0 

75.3 
42. 7 
63.9 
51. 8 
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Fig.  1. Plot  197  in  1930 
before  pruning. 

Fig.  2. Plot  197 in 1940. 
P runed  to  14. 3 feet   in 1930. 

Pruning   Time 

Pruning  was  done  using a hand-saw  and  ladder.  The  time  taken 
to  prune  to  the  various  heights is shown in Table  3. 

Table   3 - -Pruning   Time 

" 

Pruning   Time 
P lo t  Total  F r o m   L a d d e r  F rom  Ground  Pruned  length Pruned  
No. (Minutes) ( Minut e s) (Minutes) a s  % of total  Ht. Ht. (Fee t )  

195 

20.1 17. 2 2'. 9 48 20.0  198 
13.4 10.5 2'.  9 36 14. 3 197 
27. 6 24. a i!. 8 57  24.4 
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P r u n i n g  was  carr ied  out  to ab0u.t  7- 1 feet   f rom ground. 4 L o \ : t  

2 
that   height   ladders   were used. I3emeasu.rement.s  were  made i r 1  1'435, 
1940,  and 19.25 and  height  and  diameter  measuremcnts are shou:l in 
Table  1. 111 o rde r  to assess   the  effects  o f  the  different p r u n i n g  t r e a t -  
ments  the  perctzntagc  increases  in  height.  and  diameter  growth a r e  
shown in Table 4. 

Table 4- -Percentage  Increases   in   Height   and  Diameter  G r o w t h  
__I_____ " 

"_l 

The  table  shows  that   the  most  severe  treatment, ,  p r u n i n g  :.o 
24 feet ,   reduces both height  and  diameter  increment  in  the f i rs t  five y e a r s  
af ter   t reatment .  A rnore  drastic  pruning  might  have a st i l l   greater   effect  
and  it  might  be  longer  lasting.  In  t .his  case  the  effect  on  growth of the  
pruning  had  disappeared  after  ten  years.   Pruning up  to 20 feet o n  P lo t  
198 had  no  effect  on  growth  and  it  appears  that ~;.p to 5 0  pe r  cent  of to ta l   t ree  
height  can  be  safely  pruned. 

Fig.  3 .  Typical  section of unpruned  t ree ,  showj.ng persistent,   branches 
and  continuing  production of knotty  wood. 
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Fig. 4. Plot  195, 
section of pruned 
tree  showing 
production of 
c l ea r  wood 
after  pruning. 

EXPERIMENT  PLOT  204--COWICHAN  LAKE,  1931 

In  1931  anot.her  thinning  and  pruning  study of Douglas fir w a s  
started  on  the  Cowichan  Lake  Forest   Experiment  Station.  The  purpose 
of the  experiment  was  twofold;  primarily  for  demonstration,  and,  second- 
ly,  a s  a yield  plot  for  thinning  and  pruning  treatments. 

P lo t   Measurements  

The  plot is in a near ly   pure  20-year-old  s tand of Douglas  fir.  
Two sub-plots  were  laid  out,   each of about  one  acre.   Stand  measure- 
ments  at  the  time of establishment  and at  subsequent   remeasurements  
a r e  shown  in  Table 5. 
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Table 5 - -Stand  Measurements 

~~ 

Pruning  Time 

In  1931  pruning  was  carried  out  to  14  feet  using  hand-saws  and 
ladders .   The  t rees   were  pruned  f i rs t  of all from  the  ground  and  then 
the  workmen  went  through a second  time  pruning  up  to  14  feet  from 
ladders .   The  work  was  carr ied  out   in   July  but   there   was  l i t t le   hardwood 
growth  and  brush, so movement  within  the  plot  was  relatively  easy.  The 
t imes  shown  below  include  walking  t ime  f rom  t ree   to   t ree   and  are   averages 
based  on  159  trees. 

Average  pruning  t ime  per  tree  from  the  ground  2.95  minutes.  
Average  pruning  t ime  per  tree  from  the  ladder  4.67  minutes.  
Average  total   pruning  t ime  per   t ree  up  to  14  feet  7.62  minutes. 

This   works   ou t   a t   jus t   under   e ight   t rees   per   man  per   hour .  
This  appea r s  a reasonable  t ime  and  appreciably  quicker  than  in  the 1930 
experiment  when  the  times  were  slow. 

1947  Pruning  on E. P. 204 

In  1947 a fur ther   pruning  was  carr ied  out   to  a height of 34  feet. 
At   this   t ime  the  s tand  was 36 years   old  with  an  average D.B.H. of over  
10 inches  and a height of 80 feet.  Most  branches  below  34  feet  were  dead 
so  the  operation  was  largely  dead-branch  pruning.  Obviously  this  opera- 
tion  would  not  be  carried  out  on a commercial   scale .  On th is   s ize  of 
t ree   the  knot ty   core  would  be  too great  to  justify  pruning.  If  pruning  to 
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Fig.  5. P lo t  198. A typical 
example of clean  healing. 

Fig.  6. P lo t  195. Section of 
a pruned  tree,   showing  the 
subsequent  production of 
c lear  wood. 

this  height w a s  desired  i t   could  safely  have  been  carr ied  out   about   e ight  
y e a r s   e a r l i e r  when  the  knotty  core  would  have  been  correspondingly 
smaller.  However,  the  pruning  enhanced  the  value of the  stand a s  a 
demonstration  area  and  provided  valuable  information  on  methods  and 
costs.   Various  combinations of methods  and  tools  were  used. 

I .  Eighteen-foot  ladder  in  three,   6-foot,   interlocking  sections.  
Pruning w a s  c a r r i e d  out. to  about 24 feet  from  the  ladder.  Above 
that  height  cl imbing  irons  and a safety  belt   were  used. Two types 
of climbing  irons  were  t .r ied  out.   In  order  to  avoid  damage  to  the 
wood under t h e  thin  bark of the  young  trees,  the long spike of ord i -  
na ry   t r ee   i rons  w a s  replaced by 3 one-half-inch  spikes  (11).   I t  
w a s  hoped  that  this  would  give  sufficient  support  to  the  climber 
with  minimum  penetration  to t.he tree.   These  irons  were  not  popu- 
lar. The  work-ers  found  it  difficult  to  engage  the  three  spikes  uni- 
formly  in  the  trees  and  consequently  felt   insecure.   Pole-climbing 
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i rons  were  t r ied  and  appeared  sat isfactory.   The  spike of this   i ron 
iseshorter  than  on  the  regular  cl imbing  iron  but  gives  adequate  sup- 
port   on  these  thin-barked  trees.  It is hoped  that  the  spikes  caused 
no  damage  to  the  tree.  

2. Climbing  the  whole 34 feet   with  climbing  irons  and  belt .   This  gave 
the  operator   more  f reedom  to   use  his   tool   but   was  found  to   be  more 
t ir ing  and  less  popular  than  the  combination of ladder  for  the  lower 
length  and  irons  for  the  length  above  the  reach of the  ladder. 

Two  tools  were  used  to  remove  the  branches;  hand-saw  and a Hebo- 
type  club.  The  club  was  quicker  than  the saw but less  efficient.  
Saw  cuts  were  smooth  and  made  at   the  branch  collar.   The  smooth 
surface  provides   the  basis  of a fast, clean  heal  with  the  removal 
of the  branch  collar  st imulating  the  rate of occlusion. When the 
club  was  used, two  blows  were  generally  necessary;  the  f irst   to 
loosen  the  branch  and  the  second  to  break it off.  Two  types of 
break  were  common.  With  small   branches  the  break  was  generally 
outside  the  stem.  This  left  a jagged  stub  which  would  result  in  more 
years   being  lost   before   c lear  wood was  produced  than  in  the  case of 
a smooth  sawn  surface.  With  the  larger  branches,  the  club  gene- 
ra l ly   broke off the  branch  a t  a point  from 1 to 2 inches  inside  the 
s tem.   The  resul t   was a large  hole,  the  bottom of which  had a jagged 
surface.   The  hole  seems  an  ideal  centre  for  pitch  to  collect .   Both 
factors   are   deterrent   to   c lean  fas t   heal ing  af ter   pruning,   and  the 
early  production of c l ea r  wood. These  disadvantages  are   not   evi-  
dent  in  hand-saw  pruning. 

One  major,   t ime-consuming  i tem  in  the  operation w a s  the 
ladder.   This  was  due  to  three  reasons: 

1. 

2. 

3. 

The  undergrowth  and  rough  ground  make  moving  the  ladder  awk- 
ward  and  t ir ing.  

The-stout   and  numerous  branches  hinder   easy  erect ion of the 
ladder.   Before  the  top of the  ladder   can  be  res ted  on  the  s tem,  
the  branches at  that  point  have  to  be  broken  and  the  time  taken 
var ies   with  the  res is tance  of   the  branches  to   breaking.  

Removal of the  branches is hampered  at   the  point  where  the 
ladder   top  res ts   on  the  s tem.  
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Pruning   Time 

The  over-al l   t ime  for   pruning  f rom 14 to 34 feet   using  lad- 
ders ,   i rons,   and  hand-saws w a s  27 minutes   per   t ree .   This   average 
t ime is based on 119 trees  and  using  three  men.  I t   includes  walking 
and  moving  ladders   f rom  t ree   to   t ree ,   pruning  t ime,   c leaning  t ime,  
and  pause  for  rest .   I t  is reasonable  to  suppose  that ,  i f  the  pruning 
to 34 feet   had  been  carr ied  out   e ight   years   before ,  a proportion of the 
pruned  branches  would  have  been  living  and  easier  to  prune,  and  thus 
the  operation  would  have  been  cheaper. 

Fig.  7. P lo t  289,  1946.  Note 
pers i s tence  of branches  in  a 
35-year-old  untreated  stand. 

Fig.   8.   Plot 204. Tree   p runed  
to 3 4  feet  in  1947.  Compare 
with  unpruned  t rees   in   Fig.  7. 
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Time  s tudies   were  made  for   twenty  t rees   pruned  with  the  Hebo-  
type  club.  The  average  t ime  per  tree  was 10 minutes 59 seconds.   This 
is a big  reduction  in  the  time  compared  with  the  hand-saw  method.  How- 
ever,   the  end  results  are  very  different.   The  whole  object of pruning 
is to  produce  clear  lumber.   The  jagged  stubs  and  pitch  pockets  produced 
by  the  club  do  not  justify  the  cost  involved.  However,  this  does  not  mean 
that  the  club  is  of no  value.  It  has its place  in  removing  dead  branches 
on  young  trees  when  the  knotty  core is small  and  the  wounds  produced 
a r e  within  this  core.  

EXPERIMENT  PLOT  289--GREEN  TIMBERS.  1942 

The   a r ea  is about 7 mi les   eas t  of New Westminster  on  the  lower 
mainland.  The  original  Douglas  f ir-hemlock-cedar  stand  was  high-lead 
logged  in  1930  and  the  slash  was  burned  the  same  year.  In  October,  1931, 
the  area  was  planted  with fir a t  a spacing of 6 x 6 feet.  Owing  to  heavy 
winter   losses   in   some  sec t ions ,   the   a rea   was   rep lan ted   a t  a spacing of 
5  x 5 feet   in   February,  1932. 

The  Site  Index of the  plot is 170. The  plot   contains  3.5  acres 
and  ninety-five  trees  per  acre  were  marked  for  pruning.  In  addition, 
twenty-five  dominants  were  marked  as  control  trees.   The  pruning  sche- 
dule a s   d rawn   up   a t   t ha t   t ime  was: 

1942 P r u n e  0 to 7- fee t  

1946 1 1  7L to  13  feet  and 0 to  13  feet. 
2 

1950 I 1  13  to 20 feet   and 0 to 20 feet. 

1 
2 

The  plot  was  divided  into  sub-plots for each operation. A com- 
parison  could  be  made  between  the  costs of pruning  up  to 20 feet  in  one 
opera t ion   or   in   severa l   and  of the  effects of the  different  operations  on 
the  t rees .  

In  1942 a time  study  and a tool-eff ic iency  s tudy  were  carr ied 
out. 

Time  Study 

In  1942  the  average D. B.H. of the  dominant  trees  was  3.4 
inches  and  the  height  23.5  feet.  In  the  time  study,  hand-saws  were  used. 
In  addition  to  pruning  64  trees  on  the  plot ,   100  trees  were  pruned  on a 
similar  plantation  just  outside  the  plot  boundary.  Details of the  operation 
a r e  shown  in  Table 6. 
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Table  6--Tirne  Study  1942.  Pruned  up  to 7- 1 F e e t  
2 

Pruned  Plot  Neighbouring  Plot 

No. of t r e e s  

Atkins  14  in.  Atkins 10 in. Atkins  14  in.  Atkins 10 in. Tools ( saws) 
3 2 No. of ope ra to r s  

100 64 

Disston 9- in. 1 
2 

Av.  pruning  time  per 
t ree   (Mins .  ) 3.5 

6 .4  6.8 Total   t ime  per   t ree  
2. 8 3 . 3  Walking,  etc.,  titne 
3 . 6  

The  pruning  t ime  per  tree  was  very  similar  in  each  test .   The 
difference  in  walking  time w a s  due  to  the  fact  that  in  the  neighbouring  plot 
the  t rees   were  not   marked  and so t ime wa.s not  spent  searching  for  the 
right  tree.   The  t imes  may  appear  slow.  This  was  because  the  stand  was 

dense.   There  was  much  vine 
maple,  willow,  and  alder  which 
impaired  access   and  vis ibi l i ty .  
See  Figs .  9 ,  10,  and  12.  Time 
would  have  been  saved if the 
operation  had  been  carried  out 
when  the  leaves  were down. 
This  study w a s  made  in  July. 

Fig.  9. Showing  dense  growth 
which  slows  down  work.  Green 
T imbers ,  1942. 
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Fig. 10. P lo t  289 hefore   Fig.   12.   The  same  t ree   af ter  
pruning.  Green  Timbers,   1942.  pruning. 

Tool-  efficiency  Study - 

In  tool-efficiency  test,  edged  tools  such a s  axes  were  not   used.  
Only  skilled  men  can  use  these  tools  without  damaging  the  trees a s  is  
shown in F ig .  15. Four   types of hand-saw and a Por t e r   p rune r   were  
used, as  descr ibed by Warrack  (16) .  

The  tools  were: 

Atkins--  14  inch. 

Atkins--lO  inch. 

Atkirts # 2 0  pruning  saw,  14-inch  blade, 
cuts  on  the  draw  stroke, 7 points  to 
the  inch,  short   teeth.   Pistol   grip 
handle. 

Above  saw  cut  down  to a 10-inch  blade. 



Bart le t t -  - 1 2  inch. 

Disston- -9- 1 '  Inch. 
2 

P o r t e r   p r u n e r  

Bart le t t  Mfg. C o .  # 11 3 California saw,  
12-inch  blade.  Peg  teeth  with  needle 
points, 8 points  to  the  inch.  Cuts  on 
both  strokes,   pistol   grip  handle.  

Henry  Disston  #111  blade,  fitted  with 
a homemade  handle  similar to  that  on 
the  Bart.lett s a w :  91-inck  blade, 8 points 
to  the  inch,  long,  $lender  needle-shaped 
teeth,  cuts  on  draw  stroke. 

H. K .  P o r t e r  # I 2 0  point-cut  pruner.  
20 inches  long.  Two  cutting  edges 
sharpened to  the  tip. 

Fig.  11. 

Tools  used  in  efficiency  test.  Recommended a s  suitable  for  live  pruning 
a r e  Nos .  3 and 5, which  have  10-inch  double-cutt.tng  blades  with 7 teeth to 
the  inch. Nos. 2 and 4 are,   respectively,   too  curved  and  too  long  in  the 
blade. No. 1 gives  clean  cuts  but  leaves  undesirable  stubs,   which  delay 
healing. No.  6 is  not  acceptable, a s  it ca.uses  splintered  pruning  cuts 
and  too  much  incidental  damage  to  the  bark. 
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Three  men  were  used  in  the  test .  A l l  lived  in  the  country  and 
were  young,  in  good  physical  condition,  and  co-operated  willingly. 
Before  start ing  this  test   half  a day  was  spent  in  practising  with  each 
tool.  In  order  to  eliminate  the  personal  factor,  each  tool  was  used by 
each  man  on a unit of ten  t rees .   An  a t tempt   was  a lso  made  to   e l iminate  
the  variation  in  number  and  size of branches by arranging  the  t rees   into 
uni ts  of ten  which  had  nearly  equal  numbers of branches  and  mean  branch 
diameters,  in  the  bole  section  up  to 7- feet .  1 

2 

The  data  was  then  subjected to an   ana lys i s  of var iance.   This  
showed  that  differences  in  tool  efficiency, as measured  by pruning  time, 
were  not  significant.  Differences  between  workmen  were  significant  as 
were  differences  between  trees.   Although  the  analysis  showed no signi- 
f icant  difference  between  tools  the  three  operators  expressed  definite 
preferences.   The  Atkins   14-inch  saw  and  the  Porter   pruner   were  the 
most   preferred  tools .   The  teeth  on  the  Disston  saw  were  considered 
good  but  the  saw w a s  too  curved.  None  of  the  workmen  liked  the 
Bartlett  saw.  They  thought  it   had  too  much  curvature,  and as  a conse-  
quence  tended  to  r ip  at   the  end of the  stroke. 

1946  Pruning  on E. P. 289 

In  1946  the  work  was  divided  into  two  operations. 

1. In  June,  the  plot  previously  pruned  to 7- feet   was  pruned  to  13  feet .  

2. In  September,   pruning  was  carried  out  up  to  13  feet   in  one  opera- 
tion.  The  average D. B. H. a t   th is   t ime  was  4 .4   inches  and  the  height  
31 feet. When pruning  from 7- feet   to  13  feet   in  June,  tests  were 1 

2 
made  using 

1 
2 

(a)  Hand-  saw  and  ladder,  
(b)  Pole-  saw. 

A s  the  three  men  used  in  1942  varied so greatly,   f ive  men  were  used  in 
this  test   in  an  effort   to  get   an  average  t ime  f igure.   Difference  in  age,  
abil i ty,   and  interest   resulted  in  considerable  variation  in  t ime  and 
quality of work.  Differences  between  workmen  was  again  greater  than 
between  tools, i. e . ,  a good  hand-saw  operator  was  also  good  with a 
pole-saw.  The  hand-saw  and  ladder  proved  to  be  quicker  than  the  pole- 
saw  and  resulted  in  better  work.  Pruning  time  per  tree  from 7- 1 feet  

to  13  feet  was  3.7  minutes  using  hand-saw  and  ladder  and 4.26 minutes 
using a pole-saw.  The  pole-saws  were  on  8-foot  poles  and,  when  used 
at a height of 13  feet,  were  unwieldy  and  tiring  to  use.  Falling  sawdust 
was  an  addi t ional   discomfort .   Branch  s tubs  are   f requent ly   lef t  when  cutting 

2 
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with  pole-saws  because of the  difficulty of getting  into  position to cut 
flat  against  the  tree. 

In  the  September  operation of pruning  from 0 fo 13  feet  only 
three  variations  in  technique  were  employed. 

1 .  The  upper   par t   was  pruned by standing on the  lower  l imbs,  and 
then  working  down.  This is  a l so  known as the  "Tarzan"  method. 

2. Pruning  in  two  stages 

( a )  by hand-saw  from  the  ground 
(b)  by hand-saw  from a ladder  between 7 to  13  feet, i. e . ,  go 

through  the  whole  plot  pruning  from  the  ground  up  to 7 feet. 
Then go through  again  pruning  from 7 to 13  feet   using a ladder.  

3. Using a ladder a s  in 2 but  finishing a t r e e   a t  a time. 

Pruning  Time 

The  t imes  for   these  three  different   methods  are   shown  in  
Table 7. 

Table   7--Average  Time  Required  to   Prune  One  Foot  

Method 
Only  (Minutes) (Minutes) 
Pruning  Time Total   Time 

1. Sawing  and  climbing  to  13  ft. 
2. 2 Stage,  ladder  and  hand-saw 
3. 1 Stage,  ladder  and  hand-saw 

0.84 
1.04 
0.64 

0.69 
0.70 
0.51 

I I I I 

These  figures  show  the  third  method  to  be  the  quickest.  Move- 
ment  in  the  stand  was a little  easier  than  in  1942 as some of the  hard-  
woods  and  brush  had  started  to  die  out  with  the  closure of the  canopy. 

1950 Pruning on E. P. 289 

In  May,  1950,  pruning  was  extended  up  to 20 feet.  The  plan- 
tation  pruned  to  13  feet  in  1946  was  pruned  up  to 20 feet  and a fur ther  
95 t rees   were  pruned  to  20 feet  in  one  operation. 

The 1950  pruning w a s  made  with  hand-saws  and  ladders.  The 
trees,  previously  pruned  to  13  feet,  had  in  1950,  an  average D.B.H.  of 
5.7  inches  and a height of 42.7  feet.  The  ladders  used  were  wooden  and 
in  8-foot  sections.  Two  sections  were  used  in  pruning  to 20 feet .   The 

W 
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ladders  were  heavy  and  awkward  to  move  in  the  stand.  This is borne 

prune 122 t rees   was   5 .2   minutes   per   t ree .   Three   men  pruned   these  
t r ees   i n  a day.  In  an  eight-hour  day a man  spent  about 3- hours  in 

actual  pruning  and  the  balance  in  moving  his  ladder  from  tree  to  tree, 
cleaning  his  saw,  and  an  occasional  rest .   This  shows  that   the  ladder 
is a ser ious  obstacle   to   quick  and  economic  work.   There  are  two 
alternative  solutions,  

+r‘ out by the  time  taken  for  the  operation.  The  average  time  taken  to 

1 
2 

( a )  to use  a shorter  and  handier  ladder  and a pole-saw, 
(b)  to  find a 16-foot  ladder  which  can  be  more  easily  handled. 

A s  our  experience  to  date  has  been  in  favour of hand-saws 
Over pole-saws  the  second  alternative  is   preferred.  A light,  easily 
handled  ladder  would  be a grea t   asse t   and   reduce   t ime,   and   thus   cos ts ,  
appreciably.  

Pruning  to 20 feet  in  one  operation w a s  carr ied  out   on 95 
t rees   wi th   an   average  D. B. H. of 5. 77 inches  and a height of 43.0  feet. 
The   t rees   were   very   s imi la r   in   s ize   to   those   p runed   f rom  13   to  20 feet. 
The  same  three  men  were  used  for   both  operat ions.   They  were  a l l  
young  and  physically  fit.  However,  they  varied  in  their  speed,  quality 
of work,  and  interest   in  the  work,  as  did  the  other  workmen  in  1942 

mr’ and  1946.  The  average  t ime  per  tree  for  pruning  up  to 20 feet   was 7.47 
minutes .   The   same  genera l   remarks   made   in   the   l as t   paragraph   con-  
cerning  the  weight  and  lack of manoeuverability of the  ladders   used 
apply  to  this  operation. 

ComDarative  Times  for  Different  Methods 

Labour cos ts  a re   exp res sed   i n   t ime   a s   t hese   can   a lways   be  
converted  into  money  at  the  prevailing  wage  rates.  Table 8 shows  the 
t ime  taken  to  prune  up  to 20 feet   in  three  operations,  two operat ions,  
and  in  one  operation.  Ineach,  the  time  shown is for  hand-saw  operations, 
and  in  the  1946  pruning  from 0 to  13  feet  the  time  shown is the  one-stage 
method  which w a s  the  quickest .   In  al l   three  experiment  plots  the  topo- 
graphy  was flat, o r   nea r ly  so, and  favoured  easy  movement  within  the 
plots. 
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Table  8--Comparat ive  Times  for   Pruning  to  20 Fee t   in  
3, 2, and 1 Operation. 

~ 

3 Operat ions ' 1   Opera -  2 Operat ions 
tion 

:d 
13-20 

ft.  

Sec 
Total 

.on P ru l  
0-13 
ft. I of;.7 

7-  13 
ft.  

13- 20 
ft .  

Total  
/ 

0-20 
ft .  

T ime  
(Mins). 3 . 5  

Year 

D. B.H. 

1942 

(Inches) 3.4 

Height 
:Feet)  23.5 

3. 7 

1946 

4.4 

31.0 

5.2 

1950 

5.7 

42. 7 

12.4 

" 

- -  

6.6 

1946 

4.4 

31.0 

5.2 

1950 

5.7 

42.  7 

11.8 

" 

" 

7.47 

1950 

5.7 

42. 7 

H . & L  H. & L. H. & L. H. & L. H. & L. 

From  this   experiment   the  fol lowing  points   emerge:  

Pruning to 20 feet  in  one  operation is the  cheapest  method.  This 
not   only  requires   less   pruning  t ime,  i. e., lower  labour  costs,   but 
a lso  lower  charges   for   supervis ion  and  adminis t ra t ion.  

A combination of hand-saw  and  ladder is  the  quickest   method,  most 
p re fe r r ed  by the  operators,   and  does  the  best   job.   The  saw  should 
not  have  too  much  curvature  and  the  ladders  should  be  portable  yet  
strong. 

Branch  wounds  heal  cleanly  and  quickly.  The  leaving of stubs  should 
be  avoided  (1). 

. 
THE  SELECTION AND TREATMENT  OF  PRUNED  STANDS - 

The  selection of stands  for  pruning is a ma t t e r  of ex t r eme   im-  

1. 

2. 

3. 

portance.   Pruning,  l ike  any  other  investment,   must  be  based  on  good 
material .   Only  stands of good form  and  branching  habit   should  be  cho- 
sen.  Rate of diameter  growth is one  of the most   impor tan t   fac tors   in  
selecting  stands  to  prune  and  in  the  future  management of such  stands. 
By  present-day  standards a minimum of e ight   annual   r ings  per   inch is 
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" 

required  for   peeler   s tock  and a s imilar   s tandard  resul ts   in   higher   grades 
for  saw-timber.   However,   ten  r ings  per  inch,  or  more,  is better  and 
p re fe r r ed  by the  industry.   The  ini t ia l   requirements   are ,   therefore ,   the  
selection of the  right  stands  and a f i rm  s ta tement  of the  objects of manag- 
ment.   The  average  diameter  growth,  al l   stems,  on  fully  stocked  stands 
between 20 to 30 years  old,   on  si te  index  150,  approximates  ten  r ings  per 
inch (9).  On  site  index 170 the   ra te  of diameter   growth is at   the   upper  
allowable  l imit .   Rates of diameter  growth  vary  in  different  stands of the 
same  si te  quali ty  according  to  the  degree  of  stocking.  But i f  the   fores te r  
knows  the  specifications of his  product  and  the  object of management,   he 
should  be  able  to  adjust  his  operations  to  achieve  this  end.  Thinning  and 
pruning  are  often  l inked  together.   Our  experience  has  been  that   on  si te 
indices  150,  160,  and 170 thinning  results  in  too-rapid  diameter  growth 
for  the  production of peeler  stock  and  high-grade  lumber.  Thinning  may 
be   necessary  on lower-qual i ty   s i tes   o r   where   the   s tand  is over  stocked. 
Again,   thinning  may  be  necessary  at   later  ages,   say  any  t ime  after 50 
years,   to  keep  the  growth  rate  even.  There is no  reason  to  doubt  that 
the   t rees  would  respond  and  it  should  be  possible  to  maintain  an  even 
diameter-growth  rate  throughout  the  l ife of the  stand.  That  it   should  be 
possible  to  maintain  an  even  diameter-growth  pattern is stated by Paul  
(12) who says  "Thus,   for  example,   unti l   further  information is available 
a r ings-per- inch  object ive  for   coast- type fir on  medium-to-good  sites 
of ten  r ings  per  inch  appears  to  be  entirely  feasible of attainment  with 
respect  to  growth  rate,   and  highly  desirable  from a specific  gravity  and 
strength  standpoint,   and  later,   "Acceleration  or  deceleration,  however,  
should  preferably  proceed  moderately. 

If pruning is to  be  done  in  one  operation, a s  being  the  most  eco- 
nomical  method,  then  it  should  be  done  when  the  average  height of the 
stand is 40 to 45 feet .   This  will   enable  pruning  to  be  carried  out  to a 
height of 20 feet  with  no ill effects  on  the  tree  and  i ts   rate of growth. 
Pruning  in  one  operation  should  not  be  carried  out  earlier  than  this ( 5  and 
13) .  This  would  mean  pruning  when  the  stand w a s  between 20 to 30 y e a r s  
old  in   most   cases .  If the  knotty  core w a s  contained  within a 6-inch 
cylinder,  a 20-foot  cylinder of 20 inches  diameter  would  contain  over 
91  per   cent   c lear  wood. A l l  the wood used  in  plywood  production  would 
be  c lear   mater ia l   and  this   would  have  been  produced  in   the  most   economi-  
ca l  way. These  experiments  show  the  cheapest  method of pruning  and 
the  s i lvicul tural   s teps   necessary  to   produce a valuable,   high-grade  pro- 
duct.  In  the  final  analysis  the  decision  whether  or  not  to  prune is a 
ma t t e r  of dollars  and  cents.  If the  demand  for  peeler  stock  and  high- 
grade  lumber is maintained  in  the  future,  and  there is a reasonable  
price  differential   between  the  various  grades,   then  good  pruning  practises 
can  pay  dividends. 
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HEALING OF  PRUNED  TREES 

The  speed  and  cleanliness of healing is obviously a mat te r  of 
great  importance.  Speed of healing  affects  the  t ime  lag  after  pruning 
before   c lear  wood is produced. 

The  method of measur ing   ra te  of healing  was as follows: 
Immediately  after  pruning  the  outl ine  of  the  branch wound was   t raced  
on a glass  sl ide  with a china-marking  pencil. A permanent   record  w a s  
then  made by tracing  this  outline  on a piece of t racing  paper .   Fine 
paint  marks  were  made  on  the  stem  above  and  below  the wound  to  enable 
the  sl ide  to  be  accurately  orientated  at   subsequent  remeasurements.  
By this  method a record  was  made of the  healing of individual  wounds. 
Usually two wounds  per  tree  were  recorded,  on  different  sides of the 
t ree .  

Experiment   Plots  195  to  198,  Cowichan  Lake,  1930 

Examination of pruned  trees  showed  that ,   on  the  average,  heal-  
ing  took  place  from  one  to  four  years  after  l ive  pruning  and  from  four  to 
six  years  after  dead  pruning.  The  pruned  surfaces  showed  consistently 
clean  heals  with  very  l i t t le  pitch  inclusion.  Fig.  4 shows a typical 
example of clean  healing  and  the  subsequent  production of c l ea r  wood. 
This  should  be  compared  with  Fig. 3 which  shows a pers i s ten t   b ranch  
stub  on a typical  unpruned  tree.  Bearing  in  mind  that fir is a poor  self- 
pruner  and  that   i t   takes  about  f if ty  years  from  the  t ime a l imb  dies  unti l  
its stub  is   occluded, ( 11)  these two figures  show  striking  evidence of the 
difference  in  the  quality of lumber  to  be  expected  at   rotation  age  between 
pruned  and  unpruned  trees. 

Exper iment   P lo t   289 ,   Green   Timbers  

When the  trees  were  pruned  in  1942,  diagrams of branch  wounds 
were  made  on  seventy-s ix   t rees .   At   the  t ime of the  1946  pruning  these 
branch  wounds  were  re-examined.   Pract ical ly   a l l   the   t rees   were  put t ing 
on c l ea r  wood. The  hand-sawn  trees  were  healing  faster  than  those  cut 
with  the  Porter   pruner .   The  hand-   saw  cuts   are   c loser   to   the  bole  of the 
t ree   because   the   b ranch   co l la r  is r emoved ,   a s  is shown  in  Figs.  13  and 
14. Healing is more  rapid  a l though  the  area  of   the  wound is increased.  
This  is in  agreement  with  the  findings  of  Anderson  (1)  that  the  diameter 
of the  pruned  branch  has  less  effect   upon  healing  t ime  than  the  stub  length 
and  the  rate of diameter  growth of the  pruned tree. Of the  wounds  of  the 
hand-saw-pruned  t rees  91 per   cen t   were   hea led   in   four   years ,   compared  
with 72 per   cent   on  the  pruner-pruned  t rees .   Figs .   16,   17,   and 18 show 
the  successive  stages  in  healing of a typical  branch wound. 



- 21 - 

Fig .  13.  P lo t  289. Typical 
hand-saw  wound. 

F i g .  14. P lo t  289. Stubs 
left by Por t e r   p rune r .  

Fig.  15. Axe-pruned  tree.  

to the  tree.  
Note  unevenness of cut  section  and  damage 
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In  1947  and  1948  examinations  were  made of the  t rees   pruned 
in  1946.  The  results of these  re-examinat ions  are   shown  in   Table  9. 

Table  9--Rate of Healing  After  Pruning 

Spring  Pruned  1946 
Tool  Used  Section  Pruned 

Pole-  saw 
7 to 13  feet  Hand-  saw 
7 to  13  feet 

Autumn  Pruned  1946 

Hand-  saw 
0 to  13  feet Hand- saw 
7 to  13  feet 

Examined 
September  1947 

% knot   area  healed 

80.0 
82.5 

55.2 
59.8 

Examined 
August  1948 

% knot   area  healed 

92. 8 
95.2 

91.5 
95.5 

The  difference  in   the  ra te  of healing  on  the  trees  pruned by the 
different  methods  in  September,  1946,  was  very  slight.  The  two-stage 
pruning  healed a l i t t le  more  completely  but  the  difference is so sma l l  
and  the  general   rate of healing so good  that  rate of healing is not  an 
important  factor  in  deciding  between  the  different  techniques.  

l.? 
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Fig.  16. P l o t  289. Hand-saw  Fig.  17 ,  The   s ame  
pruned,  July,  1942. Photo-  wound  in  August,  1943. 
graphed  August,  1942. 

Fig.  18. T h e   s a m e  wound  in 
1946. This wound  closed in 1944. 
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CONCLUSIONS 

The  need to prune  Douglas fir, if any  appreciable  amount of 
c l ea r  wood is to  be  produced  in  100-  to140-year  rotation, is established. 
Three  major   factors   determine  the  f inancial   aspects  of pruning: 
(a) pruning  costs   carr ied  forward to rotation  age;  (b)  the  amount of c l ea r  
wood produced;  and  (c)  the  difference  in  price  between  clear  and  knotty 
g rades  of lumber   a t   rotat ion  age  (14) .  

The  three  experiments   descr ibed  here   a t tempt   to   give  par t  of 
the  answer  to  each of these  questions.  The  method  of  pruning  affects 
the  cost;   the  age  at   which  the  trees  ar 'e  pruned  influences  the  amount of 
c l ea r  wood produced;  and  the  efficiency of the  pruning  operation  affects 
the  grade of the wood. 

On  the  basis of pruning  up  to 20 feet  to  provide  one  log  length, 
the  following  conclusions  can  be  made: 

1. 

2. 

3. 

4. 

5. 

6. 

P run ing   cos t s   a r e   l owes t   when   t he   t r ee s   a r e   p runed   t o  20 feet  in 
one  operation. 

Pruning  should  be  carried  out a s  soon as  a 20-foot  length  can  be 
pruned  without  adversely  affecting  tree  growth.  This  al lows  the 
maximum  production of c lear  wood and   ensures  a small   knotty 
core .   Because  pruning  can  be  safely  carr ied  out   to   half   the   total  
tree  height,   pruning  can  start   when  the  average  height of the  stand 
is over 40 feet ,   The  age w i l l ,  of course,   vary  with  s i te  ( 3  and 9). 

The  best   tools   to   use  are  a hand-saw  and  ladder.  This  combination 
produces  the  cleanest   job.   There is a need  for  finding a suitable 
ladder  which  must  be  strong  and  portable.  

The  hand-  saw  should  be  curved  but  not  too  curved.  It  should  cut 
on  the  draw  stroke  and  have 7 to 8 points  to  the  inch. 

Healing of branch  wounds  is   clean  and  rapid.   Since  l ive  branches 
are   quicker   and  easier   to   cut ,   and  heal   fas ter ,   ear ly   pruning is an 
advantage. 

In  accordance  with  present-day  standards,   stands  to  be  pruned 
should  not  have  less  than  eight  rings  to  the  inch,  and  preferably  more. 
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