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REGENERATING THE LAST STRIPS I N  STRIP-CUTTINGS 
I N  VIRGINIA PINE 

When V i r g i n i a  p ine  (P inus  v i r g i n i a n a  Mi l l . )  i s  logged, 
even i n  pure s tands ,  i t s  n a t u r a l  r eg ene ra t i on  i s  no t  r e a d i l y  
achieved. This  i s  because t h e  s p e c i e s  i s  i n t o l e r a n t  and 
commonly func t i ons  i n  na tu r e  a s  a  t r a n s i t o r y  p ionee r ;  hard- 
woods become e s t a b l i s h e d  under i t s  canopy and tend t o  domi- 
n a t e  t h e  reproduc t ion  a f t e r  t he  p ine  i s  c u t .  Experience in-  
d i c a t e s  t h a t  t h e  most p r a c t i c a b l e  ha rve s t i ng  method f o r  per- 
pe tua t i on  of t he  p ine  is some form of c l e a r  c u t t i n g .  

One such method i s  t o  c u t  by s t r i p s ,  where one-half 
t o  two-thirds  of an a r e a  is harves ted  i n  an i n i t i a l  c u t  ( f i g .  
l ) ,  and t h e  i n t e rven ing  s t r i p s  c u t  a  few yea r s  l a t e r .  With 
s u i t a b l e  seedbed t reatment ,  such a s  burning o r  s c a r i f i c a -  
t i on ,  t he  f i r s t - c u t  s t r i p s  u sua l l y  r e s t ock  t o  p ine  w i th in  3 
yea r s  by seeding from the  uncut s t r i p s .  A g r e a t e r  problem 
is posed by t h e  ha rve s t i ng  of t h e  uncut  s t r i p s :  With no 
seedbed t reatment ,  advance p ine  reproduc t ion  u sua l l y  i s  
sparse ,  and logging removes t h e  seed source .  Even i f  log- 
ged dur ing  f a l l  and winter ,  succe s s fu l  r egene ra t i on  of t he se  
s t r i p s  t o  p ine  depends e n t i r e l y  on whatever seed were pro- 
duced i n  t h a t  one y e a r ' s  c rop .  I f  t h a t  f a i l s ,  the  l a s t  
chance f o r  regenera t ion  by n a t u r a l  seeding i s  gone. 

The b e s t  s o l u t i o n  t o  t h e  problem of regenera t ing  t h e  
s t r i p s  of t h e  second o r  f i n a l  c u t  appears  t o  l i e  i n  g r e a t l y  
i nc r ea s ing  t h e  es tab l i shment  of advance p ine  reproduc t ion .  
To l e a r n  how t o  do t h i s  was t h e  ob j ec t  of r e s ea r ch  begun i n  
1953 on t h e  B e l t s v i l l e  Experimental Fo re s t  i n  Maryland. 



Figure  1.--Aerial  view of a l t e r n a t i n g  c u t  and 
uncut s t r i p s  i n  a  s t r i p  c u t t i n g  of Virgin- 
i a  p ine .  

Bramble (1947) and Slocum and M i l l e r  (1953) have 
shown t h a t  seedbed d i s t u rbance  beneath mature s t ands  g r e a t l y  
f avo r s  V i r g i n i a  p ine  seed germinat ion and s eed l i ng  s u r v i v a l .  
The B e l t s v i l l e  s tudy,  t he r e fo r e ,  was concent ra ted  on ways t o  
i nc r ea se  advance reproduc t ion  by t r e a t i n g  t h e  seedbed. F i r e  
and s c a r i f i c a t i o n  were t e s t e d  bo th  s i n g l y  and i n  combination. 

THE STUDY 

The s tudy was conducted i n  a  pure, 40-year-old V i r -  
g i n i a  p ine  s tand  conta in ing  about 300 pulpwood-size t r e e s  
per  a c r e .  The i n i t i a l  s t r i p  c u t t i n g s ,  two cha ins  wide, were 
made i n  1953, l eav ing  a l t e r n a t e  uncut s t r i p s  one cha in  wide. 
I n  each of two uncut s t r i p s  s i x  1/20-acre p l o t s ,  33 by 66 
f e e t ,  were l a i d  ou t  with t h e  long dimensions ac ro s s  t h e  
s t r i p s .  A l l  t h e  p l o t s  supported a  poorly developed hardwood 
unders tory  with l i t t l e  ground vege t a t i on .  Covering t h e  c l ay  
loam t o p s o i l  were 1 t o  2  inches  of l i t t e r  and an inch of 
mull .  

S ix  seedbed condi t ions  r ep r e sen t i ng  a l l  combinations 
of two burning and t h r e e  s c a r i f i c a t i o n  t rea tments  were t e s t -  
ed i n  two r e p l i c a t e s .  The burning t rea tments  were (1 )  burn 
be fo r e  s e e d f a l l ,  and (2 )  no burn;  t h e  s c a r i f i c a t i o n  t r e a t -  
ments were (1 )  s c a r i f y  be fo r e  s e e d f a l l ,  ( 2 )  s c a r i f y  a f t e r  
s e e d f a l l ,  and ( 3 )  no s c a r i f i c a t i o n .  

Treatments were appl ied  i n  1954, about a  yea r  a f t e r  
t h e  i n i t i a l  s t r i p  c u t t i n g .  I t  was a  mediocre seed yea r .  
The burning was done i n  e a r l y  September; t h e  p r e s e e d f a l l  



s c a r i f i c a t i o n  i n  mid-October; and t he  p o s t s e e d f a l l  s c a r i f i -  
c a t i o n  i n  e a r l y  December. The p r e s e e d f a l l  t rea tments  were 
completed wel l  i n  advance of n a t u r a l  seed d i s p e r s a l ,  b u t  i t  
has  s i n c e  been lea rned  t ha t ,  a t  t h e  time of t h e  postseed-  
f a l l  s c a r i f i c a t i o n  i n  December, probably l e s s  than  h a l f  of 
t h e  seed c rop  had f a l l e n  (Sucoff and Church, 1960).  

The f i r e s  f o r  t h e  burning t rea tments  progressed very 
slowly, smouldering a t  l e a s t  18  hours .  A powered garden 
t r a c t o r  with a  harrow was used f o r  t h e  s c a r i f i c a t i o n  t r e a t -  
ments because i t  was imprac t i c a l  t o  maneuver l a r g e r  equip- 
ment i n  t h e  dense s t and .  Even t h i s  l i g h t  equipment proved 
d i f f i c u l t  and time-consuming t o  opera te ,  and s c a r i f i c a t i o n  
was no t  uniform. 

Counts of reproduc t ion  were made i n  October of 1955, 
1956, and 1958. Data were analyzed by a n a l y s i s  of var iance,  
and d i f f e r e n c e s  among t reatment  means were compared accord- 
i ng  t o  Duncan's m u l t i p l e  range t e s t  (Duncan, 1955).  

RESULTS 

Because t he  f i r e s  moved slowly and burned long and 
deep, most of t h e  l i t t e r  and unders tory  vege t a t i on  was con- 

Table 1.--Pine seedl ings per acre  a f t e r  d i f f e r e n t  treatments, 

i n  the uncut s t r i p s  of a  s t r i p - cu t t i ng  operation 

i n  a  mature Virginia  pine stand 

Years from Burning treatment 
Sca r i f i c a t i on  

treatment treatment 
None Burned 

None 2,000a 3,000a 
1 Before s eed fa l l  2,800a 6,400 b 

After s eed fa l l  1,300a 6,500 b  

None 2,000a 5,500 bc 
2  Before seedf a l l  4,800 b  6,600 c  

After  s eed fa l l  1,500a 6,600 c  

None 2,000a 7,800 b  
4 Before seedf a l l  7,400 b  8,300 b  

After  seedf a l l  4,300a 11,000 c  

J 

' ~ e a n s  within any one year followed by the same l e t t e r  
a r e  not s i gn i f i c an t l y  d i f f e r en t  from each other  a t  the  5-per- 
cent  l eve l ;  means not followed by any l e t t e r s  i n  common are  
s i gn i f i c an t l y  d i f f e r en t .  Each f igure  i s  the mean f o r  two 
1/20-acre p lo t s .  



Figure  2.--Pine reproduc t ion  beneath uncut 
s t r i p  of V i r g i n i a  p ine  4 yea r s  a f t e r  
t rea tment :  A.  P l o t  burned, then s c a r i f i e d  
before  s e e d f a l l  B. Control  p l o t  wi th  no 
seedbed t rea tment .  

sumed. I n  add i t ion ,  much of t h e  V i r g i n i a  p ine  overs tory  was 
k i l l e d .  This  m o r t a l i t y  was no t  apparent  a t  once, bu t  i n  1 
yea r  amounted t o  54 percent ,  and wi th in  2 yea r s  67 pe r cen t .  



A l l  seedbed t reatments ,  except  s c a r i f i c a t i o n  a f t e r  
s e e d f a l l  with no burn, even tua l l y  r e s u l t e d  i n  t h e  es tab-  
l ishment  of s i g n i f i c a n t l y  more p ine  s eed l i ngs  than t h e  con- 
t r o l s ,  bu t  t h e  e f f e c t s  d id  no t  f u l l y  m a t e r i a l i z e  t h e  f i r s t  
yea r ;  r a t he r ,  they cont inued t o  b u i l d  up through t h e  4-year 
per iod  of observa t ion  ( t a b l e  1, f i g .  2 ) .  A t  t h e  end of t he  
f i r s t  growing season a f t e r  t reatment ,  on ly  those  p l o t s  t h a t  
were both burned and s c a r i f i e d  had s i g n i f i c a n t l y  more seed- 
l i n g s  than t he  c o n t r o l s .  During t h e  second growing season, 
p ine  reproduc t ion  had increased  83 percen t  on t h e  burned- 
only p l o t s ,  and 71 percen t  on those  s c a r i f i e d  be fo r e  seed- 
f a l l  with no burn. These p l o t s  now had s i g n i f i c a n t l y  more 
s eed l i ngs  than t h e  c o n t r o l s  and t h e  unburned p l o t s  s c a r i f i e d  
a f t e r  s e e d f a l l .  The count i n  1958 ( f o u r t h  year )  showed es- 
s e n t i a l l y  t he  same r e l a t i o n s h i p s ,  bu t  t h e  numbers of seed- 
l i n g s  had increased  f o r  a l l  t r ea tments  except  t h e  c o n t r o l .  
Even on t h e  unburned p l o t s  s c a r i f i e d  a f t e r  s e e d f a l l ,  s tock-  
i ng  now was more than twice t h a t  of t h e  c o n t r o l s  a l though 
t h i s  d i f f e r e n c e  s t i l l  f e l l  s h o r t  of s t a t i s t i c a l  s i g n i f i c a n c e  
a t  t h e  5-percent l e v e l  ( t a b l e  1 ) .  

The t rea tments  a f f e c t e d  no t  only t he  number of p ine  
s eed l i ngs  bu t  a l s o  t h e i r  v igo r  and freedom from woody compe- 
t i t i o n .  The f i r e s ,  by k i l l i n g  t h e g r o u n d v e g e t a t i o n  and a  
l a r g e  p a r t  of t h e  overs tory ,  f r e ed  t h e  p ine  s eed l i ngs  from 
competi t ion and favored vigorous growth. Moreover, t h e  
burned seedbeds were r e l a t i v e l y  unfavorab le  f o r  t h e  re- 
es tab l i shment  of many hardwood spec i e s .  Therefore ,  i n  1958 
t he  p ine  s eed l i ngs  on t h e  burned p l o t s  mostly were t a l l e r  
than t he  newly invading hardwoods. 

I n  c o n t r a s t ,  most s eed l i ngs  on t h e  unburned p l o t s  
were no t  f r e e d  from t h e i r  compet i to rs .  Some advance hard- 
wood reproduc t ion  surv ived  t he  s c a r i f i c a t i o n  t reatments ,  and 
a d d i t i o n a l  hardwoods seeded i n .  The s i d e  l i g h t  made ava i l a -  
b l e  when t h e  f i r s t  s t r i p s  were c u t  was enough t o  s t i m u l a t e  
growth of t h e  r e l a t i v e l y  t o l e r a n t  hardwoods without  equa l l y  
s t imu la t i ng  t h e  p ines .  Consequently, on c o n t r o l  p l o t s  and 
on p l o t s  t h a t  had only been s c a r i f i e d ,  t h e  p ine  s eed l i ngs  i n  
1958 gene ra l l y  were suppressed.  

CONCLUS I ONS 

This  s tudy was t oo  small  t o  warrant  d e f i n i t e  conclu- 
s i ons  and recommendations, bu t  t h e  amount of p ine  reproduc- 
t i o n  c l e a r l y  was increased  on t h e  s tudy  p l o t s  by burning and 
by s c a r i f i c a t i o n ,  s i n g l y  and i n  combination. However, s i n c e  
(1)  f a i r l y  good s tock ing  was ob ta ined  by burning alone,  ( 2 )  
t h e  a d d i t i v e  e f f e c t  t h a t  accrued  from combining s c a r i f i c a -  
t i o n  with burning was r e l a t i v e l y  small,  ( 3 )  burning r e s u l t e d  
i n  b e t t e r  hardwood r educ t i on  and g r e a t e r  v igo r  among p ine  
s eed l i ngs  than s c a r i f i c a t i o n ,  and (4)  burning probably w i l l  
b e  t h e  e a s i e r  t rea tment  t o  apply, burning a lone  i s  suggested 
f o r  f u r t h e r  t r i a l  a s  a  means f o r  e s t a b l i s h i n g  advance p ine  



r egene ra t i on  i n  t h e  uncut s t r i p s  dur ing  s t r i p - c u t t i n g  opera- 
t i o n s  i n  V i r g i n i a  p ine .  The suggested procedure i s :  

Burn t h e  uncut s t r i p  i n  t h e  f a l l  of a moderately good 
seed yea r  a f t e r  t h e  seed have r ipened bu t  be fo r e  s e e d f a l l .  
I n  Maryland, t h i s  would be  dur ing  September and October 
(Church and Sucof f ,  1960) . 
Harvest t h e  uncut  s t r i p  1 o r  2 yea r s  l a t e r ,  p r e f e r ab ly  
a f t e r  August, s i n c e  seed i n  cones on t h e  f e l l e d  t r e e s  
would then be  r i p e .  

This  procedure would al low two o r  t h r e e  seedcrops t o  
f a l l  on a r e c e p t i v e  seedbed, and i t  would make e a s i e r  log- 
ging because t h e  underbrush would be  reduced. P ine s  k i l l e d  
by t he  f i r e  could be harves ted  with l i t t l e  l o s s  provided 
t h a t  t h e  purchasing m i l l  could handle  small  amounts of char- 
c o a l .  Fu r the r  f i e l d  experience w i l l  be  requ i red  t o  determine 
whether r e s u l t s  with t h i s  procedure a r e  worth t h e  c o s t s  and 
d i f f i c u l t i e s  of c a r ry ing  i t  o u t .  
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