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Amer ican  s y c a m o r e  (P la tanus  occidenta l is  L . )  i s  well  sui ted  f o r  
shor t - ro ta t ion management .  It can  b e  regenera ted  eas i ly ,  h a s  produced 
excel lent  e a r l y  growth on good s i t e s ,  and lends  i tself  to mechanized ha r -  
vesting. Steinbeck e t  ale1 concluded that spac ings  of 4 by 4 f e e t  o r  m o r e  
and rota t ion a g e s  f r o m  4 to 1 0  y e a r s  hold considerable  p r o m i s e  f r o m  the 
standpoints of production, utilization, and management .  T h i s  p a p e r  p r e -  
s e n t s  cubic-foot volumes,  g r e e n  weights, and d r y  weights f o r  the t r e e  
s i z e s  expected u n d e r  these  conditions. 

DATA COLLECTION 

M e a s u r e m e n t  data  w e r e  collected f r o m  an 11-year-old s y c a m o r e  
plantat ion located on a well-drained Piedmont  r i v e r  bottom in C r e e n e  
County, Georg ia  (fig. 1). The  4 -ac re  planting s i t e  was  disk  plowed and 
then hand-planted with 1-0 seed l ings  spaced 8 by 8 fee t  dur ing the winter  
of 1960-61. The seed l ings  w e r e  cult ivated and fe r t i l i zed  dur ing the f i r s t  
growing season  and then thinned and fe r t i l i zed  again in 1968. The e n t i r e  
plantat ion was ha rves ted  a f t e r  leaf fa l l  in  November  197 1. 

M e a s u r e m e n t s  w e r e  taken on 103 s a m p l e  t r e e s  r andomly  se lec ted  
f r o m  4- to 10-inch d i a m e t e r  c l a s s e s .  Data col lec ted on e a c h  t r e e  included 

1. Diamete r  a t  b r e a s t  height (d.b.h, ) 

2. D i a m e t e r  outs ide  b a r k  a t  5-foot in te rva l s  up the t r e e  

3 .  Rtlerchantable height ( top d i a m e t e r  of 3 inches  outs ide  b a r k )  

4. To ta l  t r e e  height 

'steinbeck, Klaus, MeAlpine, Robert G . ,  and May, Jack T. Short rotation culture o f  
sycamore: a status report.  J, For.  70: 210-213. 1972. 



Figure 1. --Eleven--year-oTc?l sycamore plantation in Creene 
Cormty, Georgia, Average d,b,b, in the plantation w a s  5.8 
inches;  average height was 63 feet, 

5, Green  weight (including bark)  of each  5-faot bolt to the 
3-inch top 

6,  Green  weight (without braraehes) of the top 

7 ,  Green  weight (without l eaves )  of the live branches.  

A subsample of 3 1  trees was selected for m o r e  intensive measure -  
ments,  These data he luded  



8. Green weight of individual sample disks, 1 to I-$ inches in thick- 
ness, taken from the base of the tree, at  successive 10-foot intervals up 
the merchantable stem and at  the 3-inch top diameter 

9, Green weight of disks taken at 5-foot intervals up the remaining 
top stem 

10, Combined green weight, of branch disks, taken randomly from 
the lower, middle, and upper crown 

11. Ovendry weights of the disks from the stem, top, and branches. 

EQUATIONS 

Cubic Foot 

Cubic-foot volume (Ti") was calculated for each bolt from Smaliants 
formula 

where I3 equals the area  of the lower base in square feet, b equals the 
a rea  of the upper base in square feet, arid L equals the length of the bolt 
in feet. Volume of the top portion was computed from the formula 

Volumes of the merchantable stem and total stem were calculated 
for  each. tree. Standard linear regression procedures were used to corn- 
pute the following prediction equation for  merchantable stern volumes: 

Merchantable stem volume 
(3-inch top olCside bark) = -0.34456 + 0,00246(~%) (3 ) 

A constrained regression (intercept = 0 )  was used to develop the 
following equation f o r  total stem: 

Total stem volume =: 0,00252(~)%) 14) 

For  both equations, D is diameter at breast height in. inches and H 
i s  total tree height. Variation explained by the constrained regression 
was computed f rom the formula 

where b is the regression coefficient f o r  slope, X is  @R, U is cubic- 
foot volume, and n is the number of t rees  in the sample, Equations (3 )  
and (4) account for  at least 98 percent of the variation. in observed cubic- 
foot volume, Predicted values for  a combination of diameters and heights 
a r e  given in tables 1 and 2, 



Table 1. --Cubic-foot volume (outside bark) to a 3-inch top diameter1 

 lock indicates extent of observed data. 

Table 2. --Cubic-foot volume (outside barkf of total stem" 

Total height (feet) 
D.b.h. 

(inches) 4 5 5 0 5 5 6 0 6 5 70 7 5 8 0 

Green Weights 

4 1 .8  2.0 2.2 2.4 2.6 

5 2.8 3.2 3 .5  3 .8  4.1 4.4 

6 4.5 5.0 5.4 5.9 6.4 6.8 

7 6.8 7.4 8.0 8.6 9.3 - 
8 8.9  10.5 11.3 12.1  12.9 

Green weights of the merchantable s tem,  total s tem,  and total t r e e  
were  calculated f o r  each  sample t ree .  Total  t r e e  weights r e f e r  to a l l  
woody portions above s tump height, Stumps were  approximately 4 inches 
high. L inear  regress ion  procedures  were  used to develop the equation 
f o r  the merchantable s tem.  Constrained r eg re s s ions  were  used to obtain 
prediction equations f o r  g r een  weights of the total s t e m  and total t ree .  

Green weights of the merchantable s t e m  
(3-inch top outside bark)  = -32.35109 + 0.15544(~%)  

16.3 

20.2 

9 12.2 13.3 14.3 15.3 

Green  weight of the total s t e m  = 0.15397(~%)  

' ~ l o e k  indicates extent of observed data. 

1 0  16.4 17.6 18.9 



Green weight of the total t ree = 0 . 1 7 2 3 1 ( ~ " ~ )  (8) 

Variation explained by equations (7)  and (8)  were computed from 
formula (5)' In each case, the equations explained at least 99 percent of 
the variation in observed green weight. Predicted green weights for  
merchantable stem, total stem, and total tree a r e  given in tables 3 ,  4, 
and 5. 

Dry Weights 

Dry weights of the merchantable stem, total stem, and total t ree 
were determined from the ovendry weights of the sample disks. Samples 
from stem bolts, tops, and branches were ovendried to a constant weight 

Table  3. - -Green  weight ( including bark) to a 3-inch top d i a m e t e r  (outside bark)' 

D.b.h. 
( inches)  

Table 4. - -Green  weight ( including bark) of total stem" 

Total height (feet) 

4 80 9 2 104 117 12 9 

l ~ l o c k  ind ica tes  extent  of observed  data.  

Tota l  height (feet) 

3 87 

5 143 162 181 2 0 1 220 23 9 
* 

6 247 275 

7 5 4 5 

3 03 33 1 3 59 

7 3 87 - 

8 0 5 5 50 

4 2 5 463 50 1 53 9 

7 0 6 0 

764 

9 7 5 

1,211 

8 

6 5 

lB1ock ind ica tes  extent of o b s e r v e d  data. 

5  15  

9 7 23 786 849 9 12 

1 

1 0  978 1,056 

5 6 5 

1,133 

6 14 684 7 14 



' ~ l o e k  i n d i c a t e s  extent  of observed data. Weigh t s  do no t  include leaves. 

T a h l ~  5. --Green v.eiqht ( including bark) of total treei 

a t  105' c . ~  P e r c e n t a g e  of d r y  m a t t e r  f o r  e a c h  s a m p l e  was  calculated 
f r o m  the fo rmula  

r3.h.h. 

Ovendry weight of wood d i sks  
G r e e n  weight of wood d i s k s  

Total height i f p e t )  

The average  pe rcen tage  of d r y  m a t t e r  of e a c h  merchan tab le  s t e m  was de- 
t e r m i n e d  by weighting the percentage of d r y  m a t t e r  of e a c h  bolt b y  bolt 
volume. Disk values  f o r  the b ranches  w e r e  not  weighted. L i n e a r  r e -  
g r e s s i o n  was  used  to  de te rmine  predic t ion equat ions  f o r  the d r y  weight 
of merchan tab le  s t e m s .  Const ra ined r e g r e s s i o n s  w e r e  used  to  de r ive  the 
equat ions  f o r  d r y  weights of total  s t e m s  and total  t r e e s .  

Dry  weight of the merchan tab le  s t e m  
(3-inch top outs ide  b a r k )  = -17.67910 + 0 . 0 6 6 8 4 ( ~ % )  (10) 

Dry  weight of the total  s t e m  = 0 . 0 6 5 2 1 ( ~ % )  (11) 

Dry  weight of the total  t r e e  = 0 . 0 7 4 3 1 ( ~ % )  (12) 

Equations (101, (ll),  and (12) accounted f o r  a t  l e a s t  99 pe rcen t  of 
the var ia t ion in obse rved  d r y  weights. P r e d i c t e d  d r y  weights f o r  the 
merchan tab le  s t em,  total  s t em,  and to ta l  t r e e  a r e  given in tables  6, 7, 
and 8. 

Although the data  w e r e  col lec ted f r o m  a s ingle  plantation, they 
r e p r e s e n t  the only informat ion available on p e r - t r e e  volume and weight 
f o r  s y c a m o r e  a t  th i s  t ime.  One should c o n s i d e r  the l imi ted  data  source ,  
however, when us ing  the equations o r  t ab les  to evaluate  o r  p red ic t  e a r l y  
growth and yield of s y c a m o r e  plantat ions.  

' ~ r o w n ,  H. P. ,  Panshin,  A.  J . ,  and F o r s a i t h ,  C .  C. Tex tbook  o E - w o o d  technology. 
652 pp. New York :  McGraw-Hill Book  Co., Ine. 1949. 



Table  6. - -Dry  weight ( including bark)  to a 3-inch top d i a m e t e r  (outside hark) '  
I 

lB1ock ind ica tes  extent  of o b s e r v e d  data. 

Tab le  7 .  - -Dry  weight (including bark) of total  s tern1 

 lock ind ica tes  extent  of o b s e r v e d  data. 

D.b.h. 
( inches)  

Tota l  height  (feet)  

4 5 5 5 50 6 0 6 5 70 7  5 80 



Table 8 .  - - D r y  weight (including b a r k )  of total tree1 

I Total height (feet) 
13.b.h. 

l ~ l o c k  indicates extent of observed data. Weights do not include leaves. 
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