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Estimating Costs O f  Improving Adirondack Timber Stands 

By K i l l i n g  C u l l s  With F r i l l s  And Sodium Arsenite 

Although it has been known f o r  many years  t h a t  sodium 

a a r s e n i t e  so lu t ion  appl ied  i n  ax f r i l l s  i s  an  e f f e c t i v e  means 
of k i l l i n g  c u l l  t r e e s  ( )  no published information could be 
found on t h e  cos t  of stand-improvement work with t h i s  method 
under Adirondack conditions. 

Since 1951 sodium a r s e n i t e  so lu t ion  has been used i n  
f r i l l s  t o  improve timber stands on t h e  Paul Smith h p e r i -  
mental Forest.  These were n a t u r a l  mixed stands,  varying 
from old  growth t o  s tands  recent ly  cut ,  and t y p i c a l  of con- 
d i t i o n s  i n  this region. The t r e e s  t r e a t e d  were unmerchant- 
ab le  hardwoods, 

The method used f o r  t h i s  work consisted of an appl i -  
ca t ion  of sodium a r s e n i t e  so lu t ion  t o  an ax f r i l l .  The f r i l l  
consis ted  of a  s i n g l e  l i n e  of overlapping a x  cu t s ,  encir-  
c l i n g  t h e  t r e e  and extending s l i g h t l y  i n t o  t h e  sapwood. When 

a t h e  a r s e ~ t e  so lu t ion  (28-40 percent)  was appl ied  during t h e  
sap-peeling season, t r e e s  genera l ly  d ied  wi th in  a shor t  
tim'e; t h i s  t reatment a l s o  caused bark t o  pee l  wi th in  1 year  
(2) 

The crew genera l ly  consisted of two a m e n  and one 
o the r  man t o  apply t h e  poison. Trees 6 inches d.b.h. and 
l a r g e r  were f r i l l e d ,  but smaller  t r e e s  received s i n g l e  ax 
c u t s  spaced about 4 inches a p a r t  around t h e  t r e e .  Each ax- 
man s e l e c t e d  and t a l l i e d  t h e  t r e e s  he f r i l l e d .  

Costs, i n  terms of man-hours and quan t i ty  of poison, 
may be est imated on t h e  bas i s  of average s i z e  and number of 
t r e e s  t r e a t e d  p e r  acre ,  o r  on t h e  bas i s  of basal  a rea  
t r e a t e d  p e r  a c r e  ( t a b l e  1 ) .  These re la t ionsh ips  may be use- 
f u l  t o  o the rs  i n  making prel iminary est imates of t h e  cos t  of 
doing s i m i l a r  stand-improvement work. Actual c o s t s  on 
s i m i l a r  operat ions will.var-y depending upon crew experience 
and e f f i c iency ,  amount of s l a s h  and underbrush, t e r r a i n ,  and 
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Table 1.--Details of timber stand improvement work with f r i l l  and sodium arseni te  solut ion 

l ~ a t a  given only fo r  ba t t e ry - f i l l e r  syringe application. 

Com- 
partment 

no. 

whether t r e e s  t o  be t r e a t e d  have been marked o r  must be se- 
l e c t e d  by t h e  amen.  

Labor Cost 

Acres Inches Inches No. Sq. f t .  Man-hrs. Gallons 

14 30 6.4 1.0 94 2 5 4.12 -- 

Area 
treated 

An est imate of t h e  man-hours of l abor  required f o r  
timber-stand improvement work may be obtained from t h e  re- 
gression formula ( f i g .  1 )  : 

No. t r e e s  
Man-h0urs1 pe r  a c r e  - - Cuerage)  d.b.h. ( t r e a t e d  ) (0 .00~) )  + 0.9 

p e r  ac re  

Average 
d.b.h. of 

t r ee s  t reated 

I n  terms o f  basal  a rea  ( a  somewhat l e s s  cons i s t en t  measure), 
t h e  average production r a t e  was approximately 83 square f e e t  
per  man-hour. The range was from 6.1 t o  11.8 square f e e t .  

Amount Of Poison Used 

The sodium a r s e n i t e  so lu t ion  was appl ied  t o  t h e  
f r i l l s  e i t h e r  with a paintbrush o r  wi th  a b a t t e r y  f i l l e r  
syringe f i t t e d  with a metal t i p  (1/16-inch o r i f i c e ) .  The 
l a t t e r  i s  preferred ,  s ince  i t  markedly reduces t h e  hazards 
r e s u l t i n g  fmm s p i l l a g e  and spa t t e r ing ,  and a l s o  requires  
considerably l e s s  poison. 

poison1 
used 

( ~ e r  acre) 

Minimum 
d.b.h. 

t rea ted 

ltlMan-hourslt includes a l l  time spent on t h e  work a r e a  
except t h e  lunch period. It does not include t r a v e l  time t o  
and from t h e  area .  

(per acre) 

Trees 
t r ea t ed  

(per acre) 

Basal area 
t r ea t ed  

(per acre) 



I n  using t h e  b a t t e r y - f i l l e r  syringe,  t h e  quan t i ty  of 
sodium a r s e n i t e  so lu t ion  required p e r  ac re  may be est imated 
from t h e  regression formula: 

No. t r e e s  
= (,.::;:::) ( t r e a t e d  ) (0. i 0 5 )  

per  ac re  p e r  ac re  

I n  terms of basal  area ,  1 gallon was s u f f i c i e n t  t o  
t r e a t  an average of 110 square f e e t ,  with a range of 90 t o  
125 square f e e t .  

Because sodium a r s e n i t e  i s  poisonous t o  man and ani -  
mals, reasonable ca re  must be taken i n  using it. The sa fe ty  
precautions followed a t  the  Adirondack Research Center have 
been out l ined i n  a previous publ ica t ion by Rushmore (2) 

I I R E G R E S S  I O N  L I N E  F I T T E D  T O  P L O T T E D  D A T A  B Y  M E T H O D  OF L E A S T  S Q U A R E S .  I 

I 
0 - 1 0 0  2 0 0  3 0 0  4 0 0  5 0 0  6 0 0  7 0 0  8 0 0  

PRODUCT OF: (AVERAGE D.B.H. OF TREATED TREES) X (AVERAGE NUMBER OF TREATED TREES PER ACRE) 

Figure 1.--Curve f o r  est imating l abor  requirement f o r  
k i l l i n g  c u l l  t r e e s  with f r i l l s  and sodium a rsen i t e .  
Plot teG points  a r e  a c t u a l  man-hour requirements, by 
compartments. The standard e r r o r  of  est imate i s  
+ 0.72 man-hours. 
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