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about the 

continuing heavy demand fo r  high-quality Allegheny 
hardwoods, p a r t i c u l a r l y  b lack  che r ry  and sugar  

maple, impresses on us  the need f o r  more information 
responses of hardwoods t o  pruning. Pruning may have 

beneficial  e f f ec t s :  it may increase qua l i t y  without s a c r i f i c -  
ing growth. Or it may have detrimental e f f ec t s :  it may cause 
dieback of cambium, decay, s t a i n i n g  and d i sco lo ra t i on ,  gum 
formation, or other pathological and physiological react ions 
t ha t  reduce the qua l i ty  of po ten t ia l  factory logs and veneer 
bol ts .  Bet te r  information about such e f f e c t s  shouldpoint the 
way t o  hardwood pruning methods t ha t  a r e  beneficial  both bio- 
log ica l ly  and economically. 

In  1937 a study was s t a r t e d  on the Kane Experimental 
Forest  i n  Elk County, Pennsylvania, t o  determine i f  d e t r i -  
mental e f f e c t s  of pruning might be avoided by leaving s tubs  
ra ther  than cu t t i ng  flush. It had been suggested tha t  leaving 
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s tubs  might prevent the dea th  of cambial t i s s u e  about t he  
knot co l l a r s  and the entrance of decay organisms through the 
pruning wound. 

The s tudy was designed t o  compare s t u b - ~ r u n i n g  with 
conventional pruning techniques, with regard t o  t h e i r  e f f e c t s  
on heal ing and in t roduct ion  of pathological and s t r u c t u r a l  
defects .  

PRUNING METHODS 

Two pruning techniques, flush-pruning and stub-prun- 
i n g ,  were t e s t e d .  In  f l u s h - p r u n i n g ,  a l l  b ranches  up t o  
about 8 f ee t  high on the bole were cu t  f lush  with the bole, 
using e i t h e r  garden-type pruning shears  o r  a saw ( f i g .  1 ) .  
Stub-pruning was done with shears only, leaving branch stubs 
2 t o  4 inches long. 

These two techniques were applied i n  1937 t o  a some- 
what open 13-year-old s tand  of sugar  maple, black cher ry ,  
and beech, with s c a t t e r e d  yellow and sweet b i rch .  Twenty- 
f ive  t r ee s  each of sugar maple, beech, and cherry and a few 
b i rch  were flush-pruned; an equal  number were stub-pruned. 
Each t r e e  was numbered, located on a map of the s tand ,  i t s  
d.b.h. was measured, and the  height  of pruned branches was 
noted. 

I n  1956, nineteen years  l a t e r ,  a l l  pruned t r ee s  were 
remeasured f o r  diameter growth, and a small sample of t he  
c h i e f  s p e c i e s  was s e l e c t e d  f o r  d i s s e c t i o n .  These sample 
t rees- - four  maples, two beech, and two cherries--were care-  
f u l l y  d issec ted  and photographed t o  demonstrate gross fea-  
tures  of i n t e r e s t .  This small sample was se lec ted  for  exam- 
ina t ion  because it was f e l t  t h a t  most of the t r ea t ed  t r e e s  
should be l e f t  for  fu ture  de t a i l ed  study. Due t o  causes not 
associated with the pruning wounds, 49 percent of the birches 
died. Chief among these causes was suppression. A l l  the sur -  
viving b i rches  were spared f o r  l a t e r  s t udy ;  none of these 
were dissected. 

In choosing t rees  of the other  th ree  species  for  d i s -  
sect ion,  t r ee s  t h a t  had many pruned branches were s e l ec t ed  
r a the r  than those showing the bes t  form or  growth. A s  a r e -  



s u l t ,  the  beech specimens happened t o  be below average i n  
s i z e  and vigor; the black cherry were about average;and both 
suppressed and vigorous sugar maples were dissected.  

THE RESULTS 

During the 19 years s ince establishment o f t h i s  study, 
the crown cover has made a remarkable closure. This has been 
brought about by: ( 1 )  a spreading of the black cher ry  and 
the dominant crowns of o ther  spec i e s ,  and ( 2 )  the p e r s i s t -  
ence of the to le ran t  beech and sugar maple and t h e i r  d i f f e r -  
en t i a t i on  i n t o  the lower crown classes.  

Though t h i s  s tudy was not  designed t o  determine the 
e f f e c t  of pruning on growth of the individual t r ee  or  grcnvth 
per a c r e ,  it  is i n t e r e s t i n g  t o  observe t h a t  a l l  surv iv ing  
t r e e s  have grown i n  he igh t  and t h e i r  crowns have spread  
l a t e r a l l y  t o  f i l l  up formerly unoccupied growing space. The 
stand had been weeded i n  1936-37 prior  t o  t h i s  study. 

Table 1 . - S i z e  and periodic increment of surv iv in~  p m d  trees 

during period 1937-56 

Average Average Average Average Basis 
Species d.b.h. d.b.h. 1 9 - ~ ~ r  annual (Number 

1937 1956 increment increment of trees)  

Inches 1- Inches Inches 

I Beech 1.73 3.15 1.42 0.074 

Sugar 
1.55 3.87 2.32 0.122 5 I 

I Birch 2.04 6.77 4.73 0.249 

Black 
2.56 8.98 6.42 0.338 

Table 1 is presented a s  an example of the r e l a t i v e  
diameter growth of t r e e  species  i n  young Allegheny hardwood 
s t a n d s .  The t r e e s  s e l e c t e d  f o r  pruning i n  1937 were no t  
c rop  t r e e s  i n  the  usual  sense .  Thus t h e i r  o r i g i n a l  s i z e ,  
crown pos i t i on ,  and vigor  may not  have been s u p e r i o r ,  and 
subsequent diameter grcwth may be l e s s  than tha t  of typ ica l  
c rop  t r e e s .  Of t he  four  s p e c i e s  pruned, c h e r r y  made t h e  



most rapid diameter growth. Beech was the slowest growing; 
the birches and sugar maple were intermediate. 

Stub 
Pruning 

The pruned s tubs  l e f t  on sugar  maple and beech were 
very p e r s i s t e n t  and r e s i s t a n t  t o  decay; small  s t u b s  were 
more durable than la rger  ones. Stubs an inch o r  more i n  d i -  
ameter tended t o  become punky and insec t - infes ted ,  but none 
of those s tudied served a s  a  point of entrance for  decay or 
s t a in ing  of the bole. 

Black cherry s tubs  decayed quickly and were r idd led  
with i n sec t  burrows. I n s e c t  a c t i v i t y  appeared t o  s t imula te  

gum-s t reak  formati on and loca l  s t a i n i n g  i n  cherry.  I n  a l l  
i n s t ances  t he  s t u b s  formed loose black knots ,  due t o  the  
death of the cambium i n  the branch. 

Heal ing r a t e ,  o r  time u n t i l  c l e a r  wood production 
began beyond the end of the s tub ,  varied with length of s tub  
and growth r a t e ,  species ,  and vigor. Healing was most rapid 
i n  black cher ry ,  followed by sugar  maple and beech. It is 
i n t e r e s t i n g  t o  note t h a t  s t u b s  p e r s i s t e d  longer than the  
branches of n a t u r a l l y  pruned c o n t r o l s ,  r e s u l t i n g  i n  l e s s  
c l e a r  wood than would have been produced had the  t r e e s  not 
been pruned. 

These preliminary r e s u l t s  ind ica te  t ha t  stub-pruning 
i s  an i n f e r i o r  method t o  use fo r  any of the  spec i e s  d i s -  
sected.  Healing time is s l m ,  and the s tubs  a r e  pe r s i s t en t  
and l i k e l y  t o  be infes ted  by in sec t s  o r  at tacked by fungi .  
Also, they form loose black knots.  Table 2 gives the r e -  
s u l t s  fo r  both s tub-  and flush-pruning, and f igures  2 t o  7 
show conditions in representat ive t r ee s  before and a f t e r  d i s -  
sec t ion  i n  1956. 

Flush 
Pruning 

Dieback of the cambium about the  pruning wound d id  
not occur on any of the t h r ee  spec ies  d i s sec t ed .  Ins tead ,  
the process of healing began a t  once, although the r a t e  d i f -  
fered noticeably by species .  Considerable d isco lora t ion  and 
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decay did progress from the wound in to  the heartwood of sup- 
pressed beech and sugar  maple. However, l i t t l e  or  none of 
t h i s  occurred in black cherry o r  vigorous maple. This ind i -  
ca tes  t h a t  s tubs need not be l e f t  t o  insure aga ins t  cambial 
dieback, s t a in ing ,  or decay on maple and cherry crop t r ee s .  
In other words, flush-pruning is preferable t o  stub-pruning. 

Table 2.-Results of two p r u n i n ~  treatments on three 

Alle~heny hardwoods 

Type 
Radial 

Species of Healing cleanrood Nature of 

treatment time produced resul t ing  defects 
over wound 

Y z  Inches 

Stub-pruned 8-19, 0-0.2 Stubs highly decayed but 
persisting. No s ta in ing 
o r  decay of bole. 

Beech 
Flush-pruned 6 0.2-0.4 Knots decayed. Heartwood 

of bole stained and begin- 
ning t o  decay. 

Stub-pruned 9-19- 0-0.6 Stubs very persistent,  
forming loose black knots. 
Very l i t t l e  s ta in ing o r  

sugar 
maple 

decay i n  bole. 

Plush-pruned 2-3 0.6-1.4 Face of cuts decayed. 
Heartwood of bole stained 
and unsound except on vig- 
orous t rees .  

Stub-pruned 6-9 0.8-0.9 Stubs less  pers is tent  than 
beech and maple but more 
insect-ridden. Form loose 

Black 
black knots and accompa- 

cherry nied by gum streaks. 

Flush-pruned Up t o  5 1.4-1.5 Some staining of wound 
surface but knot and bole 
unstained and sound. Cal- 
l u s  containing gum streaks 
i n  up t o  3 annual rings 
beyond healing wound, but 
t h i s  i s  not a serious de- 
fec t  i n  pruned heart  
center. 

'Some stubs s t i l l  not healed over 19 years a f t e r  treatment. 

Healing was much more rap id  w i t h  f lush-pruning than 
with s tub -pun ing  ( tab le  2 )  but varied with spec ies ,  vigor, 
and somewhat wi th  branch height  and diameter .  Sugar maple 
requi red  from 2 t o  3 years  f o r  the  wound t o  c a l l u s  over;  
beech required about 6 years. A l l  cherry wounds had callused 



completely a f t e r  5 years but  continued t o  show gum s t r eaks  
and small bark inclusions fo r  an addi t iona l  3 years .  These 
a re  not ser ious defec ts  when we consider t ha t  they are con- 
fined t o  the heart  center .  

P r u n i n g  A n d  
E p i c o r m i c  B r a n c h i n g  

Epicormic branching due t o  s t imula t ion  from pruning 
was not se r ious  for  e i t h e r  method t e s t ed .  On beech, and t o  
a l e s s  extent  on sugar maple, a few small spur  branches de- 
vel oped adjacent t o  the pruned limbs. More epicormic branch- 
ing developed on the boles and i n  the crowns of sample t r ee s  
damaged by glaze storms of 1936 and 1950 than developed from 
pruning wounds d i r e c t  1 y. 

CONCLUSIONS AND RECOMMENDATIONS 

The r e s u l t s  of t h i s  preliminary s tudy may be summa- 
r ized as  f o l l m s :  

Stub-pruning produced no des i rab le  r e su l t s  and therefore 
it cannot be considered a sound pruning technique from 

any standpoint.  However, the r e su l t s  of de l ibera te ly  leaving 
s tubs  have served t o  show what can be expected i f  s tubs  a r e  
l e f t  by careless  pruning and t o  reaff i rm the need for  close,  
carefu l ly  made severances when pruning hardwoods. 

Both s tub-pruning  and f lush-pruning  were p a r t i c u l a r l y  
poor i n  the case of slow-growing, limby beech. Natural  

pruning is probably the only method for  t h i s  r e l a t i ve ly  1m- 
value species. 

Pruning of black cherry is very promising a s  a s i l v i c u l -  
tu ra l  treatment. Decay and defect  a f t e r  flush pruning a r e  

very s l i g h t ,  a s  compared with untreated t r e e s ;  and heal ing 
and e a r l y  production of c l e a r  wood proceed r a p i d l y .  Early 
pruning is recommended for  vigorous poten t ia l  crop t r ee s  i n  
s tands  s imi l a r  t o  t h a t  described above; and i t  can be ex- 
pected t o  produce favorable r e su l t s .  



Flush-pruning of vigorous s e l e c t e d  c rop  t r e e s  of sugar 
maple, toremove r e l a t i ve ly  small limbs on the lower bole, 

can be done where necessary t o  improve qua l i t y .  L i t t l e  r i s k  
of decay entrance is expected i n  fas  t -g rming  vigorous t rees .  
It is inadvisable  t o  f lush-prune slow-growing, low-vigor 
sugar maple ; they have l i t t l e  fu ture  value unless releasedi  
and the  chance of introducing s t a i n  and decay i n t o  the bole 
is ra ther  great .  
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