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RESULTS 1 8  YEARS AFTER PLANTING LOBLOUY PINES 
AT RIFFERENT SPACINGS 

I n  1939 a t e s t  of f o u r  spacings  i n  p l a n t i n g  l o b l o l l y  
p ine  s e e d l i n g s  was begun i n  an abandoned f i e l d  on Maryland's 
Eas te rn  Shore. The spacings  were 4 ,  5.7, 8 ,  and 11.3 f e e t  
between t r e e s ;  each spac ing  was r e p l i c a t e d  on f o u r  100-foot- 
square  p l o t s .  I n  t h e  4- and 8-foot spacings ,  rows and t r e e s  
w i t h i n  rows were 4 o r  8 f e e t  a p a r t ,  wi th  t r e e s  oppos i t e  i n  
ad jo in ing  rows. I n  t h e  o t h e r  two spacings ,  t r e e s  i n  ad jo in -  
i n g  rows were s taggered.  .Trees 8 f e e t  a p a r t  s t aggered  i n  
rows 4 f e e t  a p a r t  gave t h e  5.7-foot spacing;  t r e e s  16 f e e t  
a p a r t  i n  rows 8 f e e t  a p a r t  gave t h e  11.3-foot spacing.  

1957 Measurements 

Eighteen y e a r s  l a t e r ,  before  t h e  1957 growth s t a r t e d ,  
t r e e s  were measured i n  each p l o t  i n s i d e  an i s o l a t i o n  s t r i p  
t h a t  extended t o  midway between t h e  f i r s t  and second rows 
from a p l o t  edge. A l l  p l an ted  t r e e s ,  and a l l  vo lun tee rs  by 
s p e c i e s ,  were t a l l i e d  s e p a r a t e l y  by l - inch  diameter ( b r e a s t  
h igh)  c l a s s e s .  On twenty r e p r e s e n t a t i v e  p lan ted  t r e e s  i n  
each p l o t ,  t o t a l  he igh t  w a s  a l s o  measured. 

E f f e c t  On Planted Trees  

I n  1957, t h e  number of l i v i n g  p lan ted  t r e e s  p e r  a c r e ,  
t h e i r  average diameter and basa l  a r e a  and volume, v a r i e d  
wi th  t h e  o r i g i n a l  spacing.  There were 1,067 more p lan ted  
t r e e s  p e r  a c r e  a t  t h e  c l o s e s t  spacing than a t  t h e  widest  
( t a b l e  1 ) .  Although 40 t o  54 percent  of t h e  p lan ted  t r e e s  
i n  a l l  spacings  had d ied  s i n c e  1939, only a t  t h e  c l o s e s t  
spacing had competi t ion apparen t ly  caused some m o r t a l i t y .  

The 1957 measurements showed t h a t ,  t h e  c l o s e r  t h e  
o r i g i n a l  p l a n t i n g ,  t h e  g r e a t e r  t h e  b a s a l  a r e a s  and t o t a l  
cordwood volumes ( t a b l e  1 ) .  A t  t h e  4-foot spacing,  b a s a l  
a r e a  of p lan ted  t r e e s  p e r  a c r e  was 130 percent  more than a t  
t h e  11.3-foot spac ing ,  and t h e  volume i n  t r e e s  4 inches  
d.b.h. and l a r g e r  was 75 percent  more. However, when only 
p i n e s  6 inches  d e b o h .  and l a r g e r  a r e  considered,  t h e  8-foot 
spacing showed t h e  g r e a t e s t  cordwood volume ( t a b l e  1 ) .  
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Most of the per-acre volume differences  are due t o  
the e f f e c t  of spacing on number of t r ee s  and diameter growth, 
not on tree  height.  The average diameter of planted pines 
increased from 4 . 5  inches a t  the 4-foot original  spacing t o  
7 . 7  inches a t  11,3 f e e t  ( table  1 ) .  But average and maximum 
heights  tended t o  increase only s l i g h t l y  with greater dis-  
tance between t ree s ;  within a  diameter c l a s s ,  heights  tended 
t o  decrease with wider spacing ( table  2 ) .  

Table 1.--Number of planted pines living in 1957, their  average diameter, 

basal area, and volume per acre, by spacings 

Volume per acre in  trees1-- 1 Original spacing I Trees 1 1 Basal area 
of planted t rees  per acre diameter per acre 4 inches d.b.h. 6 inches d.b.h. 

- - -- - 

Feet Number Inches Sq. f t .  Cords Cords 

4 1,258 4.5 141.5 17.8 7.7 
5.7 738 5.4 116.8 16.5 12.0 

411 6.6 98.3 15.7 14.4 ~ 1!.3 191 7.7 61.5 10.2 9.9 

'~olume in  cords of roughwood above a l - foot  stump t o  a top diameter ( i .b . )  of 3 in-  
ches. Table values were computed using f i e l d  measurements and Table 3 of U.S. Dept. Agr. 
Misc. hb. 50, "Volume, yield. and stand tables for second-growth southern pines." 

'~ncludes t rees  0.6 inch d.b.h. and larger. 

'1ncludes both planted and volunteer pines. 

Table 2.--Average herghts of sample trees zn relatron to spacrng 

and present draneter 

A1 1 
sizes 

Original spacing 
Ofplantedtrees 

Diameter (b.h. ) , in inches 

4 t 0 5  1 6 ~ 0 7  / s t 0 9  1 1 0 t 0 1 1  1 12 

Feet Feet Feet Feet Feet Feet Feet 

4 32.8 36.3 40.0 - -  --  34.7 
5.7 32.4 36.2 39.8 42.0 - -  35.2 
8 31.7 36.0 39.7 42.7 - -  36.6 

11.3 31.1 33.9 37.8 40.5 46.0 36.0 

All spacings 32.4 35.6 38.9 41.0 46.0 35.6 

Table 3.--Number of volunteer trees per acre, t o t a l  basal area of a l l  trees, 

and to t a l  volume of ptne, by orzgrnal spaczng of planted trees 

Original spacing 
of planted t rees  

Feet Number Number Sq. f t .  Cords Cords 

4 71 2 41 150.3 18.2 7.8 
5.7 179 488 132.2 17.2 12.3 
8 285 7 07 123.0 17.3 15.2 
11.3 829 917 108.0 14.7 12.6 

Volume per acre in  pines2-- 

4 inches d.b.h. 
and larger  

Basal area per 
acre of a l l  

trees1 
6 inches d.b.1~. 

and larger 

Volunteers per acre1 . 

Pines 
Pines and 
hardwoods 



Volunteer Trees  

Many volunteer  t r e e s  have become e s t a b l i s h e d  on t h e  
p l o t s ,  roughly i n  inverse  p ropor t ion  t o  t h e  dens i ty  of t h e  
p l a n t i n g  ( t a b l e  3 ) ,  thus  tending t o  equa l ize  t h e  t o t a l  den- 
s i t i e s  of s tocking.  For  i n s t a n c e ,  t h e  d i f f e r e n c e  i n  number 
of p lan ted  t r e e s  between the  c l o s e s t  and widest  spacings  was 
1,067 p e r  a c r e ,  but t h i s  d i f f e r e n c e  drops t o  391 t r e e s  p e r  
a c r e  (stems 0.6 inch d.b.h. and l a r g e r )  when vo lun tee rs  a l s o  
a r e  counted. The narrowing of d i f f e r e n c e s  i n  s tock ing  den- 
s i t y  is r e f l e c t e d  i n  basa l  a r e a s  and volumes. Maximum d i f -  
f e rence  i n  basa l  a r e a  p e r  a c r e  w a s  80 square f e e t  f o r  
p lan ted  t r e e s ,  42 square f e e t  when vo lun tee rs  were included;  
i n  volume of p ine  stems 4  inches  d.b.h. and l a r g e r ,  maximum 
d i f f e r e n c e  was 7.6 cords  f o r  p lanted t r e e s ,  3.5 cords  wi th  
p ine  vo lun tee rs  included ( t a b l e s  1 and 3 ) .  Although we have 
no measure of i t ,  growth response t o  t h e  d i f f e r e n t  spacings  
doubt less  was reduced i n  some degree by competi t ion from t h e  
volunteers .  

Conclusions 

I n  view of t h e  above r e s u l t s ,  p resen t  spac ing  prac-  
t i c e s  i n  p l a n t i n g s  on t h e  Eas te rn  Shore seem s a t i s f a c t o r y .  
The most common one, 6  f e e t  by 7 f e e t ,  is probably b e s t ,  
p a r t i c u l a r l y  where commercial row th inn ings  f o r  pulpwood a r e  
f e a s i b l e  i n  s t a n d s  15 t o  20 y e a r s  o ld .  An 8-foot spacing 
w i l l  provide l a r g e r  t r e e s ,  but i t  r e s u l t s  i n  l a r g e r  l imbs 
and slower n a t u r a l  pruning. However, where some vo lun tee r  
p ines  can be expected,  an 8-foot spacing can be recommended. 
Wider spacings  produce too  limby t r e e s ,  and a  4-foot spacing 
too sp ind ly  t r e e s ,  t o  be adv i sab le .  

The r e s u l t s  and conclus ions  from t h i s  s tudy agree  
f a i r l y  c l o s e l y  wi th  those  from more ex tens ive  t r i a l s  i n  t h e  
South (1, 2).  

L i t e r a t u r e  Ci ted 

1. Wakeley, P. C. 
1954. P l a n t i n g  t h e  southern pines .  U. S. Dept. Agr., 

Agr. Monograph 18. 233 pp. 

2. Ware, L. M. ,  and S t a h e l i n ,  R. 
1948. Gropth of southern pine  p l a n t a t i o n s  a t  va r ious  

spacings ,  Jour.  F o r e s t r y  46: 267-274. 

--S. LITTLE and H. A. SOMES 

Northeastern  Fores t  Experiment S t a t i o n  
Fores t  Serv ice ,  U.  S. Dept. Agr icu l tu re  




