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KILLING CULL TREES WITH AMMATE CRYSTALS 
--A CASE STUDY 

The use  of amrnate (ammonium sulfamate)  a s  a t r e e -  
k i l l i n g  agent  has  become widespread dur ing  r ecen t  y e a r s ;  i t  
i s  wel l  e s t a b l i s h e d  a s  an e f f e c t i v e  and economical s i l v i c i d e .  
The purpose of t h i s  r e p o r t  i s  t o  supplement p r e sen t  knowl- 
edge and a l s o  t o  p resen t  a c a se  s tudy  on t h e  use  of ammate 
i n  p r a c t i c a l  app l i c a t i on .  

Ammate has  been used f o r  the  p a s t  10 yea r s  a s  a s i l -  
v i c i d e  on t h e  Fernow Experimental Fores t ,  Parsons, W .  Va. 
The deadening of undes i r ab l e  t r e e s  i s  an i n t e g r a l  p a r t  of 
t h e  s t and  t rea tments  i n  many timber management s t u d i e s  on 
the  Fernow. The d a t a  p resen ted  he r e  d e a l  with c o s t s  of ap- 
p l i c a t i o n  and pe r cen t s  of k i l l  wi th  time. 

Methods 

I n  a l l  t r ea tments  i n  t h i s  s tudy,  ammate i n  c r y s t a l -  
l i n e  form was appl ied  i n  notches c u t  i n t o  t h e  t r e e  t runks  a t  
convenient  chopping he igh t  above t h e  ground, u sua l l y  about 
24 f e e t .  One tablespoon of t h e  c r y s t a l s  was placed i n  each 
notch.  Notches c u t  by expe r t  axmen were spaced about 4 
inches apa r t ,  edge t o  edge, o r  i n  p r a c t i c e  about an ax-blade 
width a p a r t .  Thus, f o r  a t r e e  6 inches i n  diameter  a t  b r e a s t  
height ,  2 notches u sua l l y  were c u t ;  f o r  a 10-inch t r e e ,  4 
no tches ;  and f o r  a 20-inch t r e e ,  7 t o  9 notches.  

Three areas--A, B, and C--were included i n  t he  s tudy .  
The c u l l  t r e e s  on one a r e a  (C) were t r e a t e d  i n  1957, on 
another  (B) i n  1958, and on t h e  l a s t  (A) i n  1960. A l l  t r e a t -  
ing  was done dur ing  t he  growing season. I n  1960, about 30 
days a f t e r  t h e  l a s t  t reatment  was appl ied,  a sample of ap- 



proximately 240 t r e e s  on each a r e a  was examined and t a l l i e d .  
E f f e c t s  of t reatment  were appra i sed  on t h e  b a s i s  of de fo l i a -  
t i o n ;  only completely d e f o l i a t e d  t r e e s  were t a l l i e d  a s  
k i l l e d .  

Resu l t s  

Percentages of k i l l  were based on numbers of t r e e s  
sampled. On Area A, where t r e a t i n g  had been done only 30 
days be fo r e  t he  examination, 45 percen t  of t he  sampled t r e e s  
were completely d e f o l i a t e d .  K i l l s  progressed with time: 
Area B, 22 months a f t e r  t reatment ,  showed a 66-percent k i l l ,  
whi le  Area C, 37 months a f t e r  t reatment ,  showed a 91-percent 
k i l l  ( t a b l e  1 ) .  

Treatments were somewhat more e f f e c t i v e ,  however, 
than the  k i l l  percentages i nd i ca t ed .  With t he  except ion  of 
one 6-inch beech on Area C, every t r e e  examined on t h e  t h r e e  
a r ea s  exh ib i t ed  f o l i a r  damage. The t r e a t e d  t r e e s  t h a t  s t i l l  
l i v e d  showed t he  fol lowing average pe r cen t s  of crown k i l l ,  
based on an ocu l a r  e s t ima t e  of each t r e e :  Area A - 84, Area 
B - 95, Area C - 97. These almost dead t r e e s  o f f e r  l i t t l e  
compet i t ion f o r  moisture,  n u t r i e n t s ,  and growing space.  The 
ammate c r y s t a l s ,  a s  he r e  applied, were h igh ly  e f f e c t i v e  t h e  
f i r s t  season, and by t h e  t h i r d  year  were almost t o t a l l y  ef-  
f e c t i v e  i n  e l im ina t i ng  t h e  compet i t ive  i n f l uence  of t h e  
t r e a t e d  t r e e s .  

Ammate has been h igh ly  e f f e c t i v e  i n  k i l l i n g  beech 
roo t  suckers .  When c u l l  beeches a r e  k i l l e d  ' by g i rd l i ng ,  
wor th less  r oo t  suckers  o f t e n  r ep l ace  t h e  paren t  t r e e s  and 
l i t t l e ,  i f  any, s t and  improvement r e s u l t s .  Observat ions 
made on 25 ammate-treated beeches 2 months a f t e r  t rea tment  
showed an average of t h r e e  r o o t  suckers  a f f e c t e d  and one 
k i l l e d  f o r  each t r e e  t r e a t e d .  P a s t  experience i n d i c a t e s  
t h a t  most of such a f f e c t e d  sucker  stems even tua l l y  d i e .  

Twenty d i f f e r e n t  hardwood spec i e s  were t r e a t e d .  I n  
t h e  t a b u l a t i o n  below, t he  spec i e s  t h a t  were sampled i n  ap- 
p r e c i a b l e  numbers a r e  d iv ided  i n t o  t h r e e  groups based on 
apparent  e a se  of k i l l i n g  by t h e  ammate-notch method. 

E a s y  to k i l l  Intermediate D i f f i c u l t  to kill 

Black gum Red oak group Birch 
Sour wood White oak group (b lack  and yellow) 
Se rv i ce  be r ry  Beech Sugar maple 
Cucumber magnolia Red maple 
Black l o c u s t  Hickory 
Basswood 
Sas sa f r a s  

This  grouping, however, i s  presen ted  with reserva-  
t i o n s  because spec i e s  a r e  confounded with average t r e e  



Table 1 . - - E e n t s  of  k i l l  f o r  t h r e e  t ime i n t e r v a l s  a f t e r  t rea tment ,  

arid a v e r z e  d iameters  of t h e  t r e e s  bv a r e a s  

Table 

r I 

Average 
Date of  Elapsed Trees 

Average 
Area 

Date of Trees  
t rea tment  observa t ion  t ime examined observed 

d .b*h* Of d.b.h. of  
killed 

trees 
dead t r e e s  

Inches  Months Number Inches  Percent  

A May 1960 June 1960 1 244 13.7 10.8 45 

B August 1958 June 1960 2 2 235 16.4 14.6 66 

C May 1957 June 1960 3 7 238 14.9 14.5 91  

--Costs of ammate t rea tment ,  by a reas ,  based upon l abo r  a t  $1.20 per  hour and ammate a t  $0.245 per pound 

Aver age 
Trea ted  Labor 

' O s t o f  Cost Trees  Tree  d.b.h. Cost  Cost  pe r  
Area S i z e  

t r e e s  t ime 
o f l abo r  and per inches  Per  d.b.h. 

d .bmh.  Of 

t r e a t e d  
ammate m a t e r i a l  a c r e  a c r e  t r e e  inch  

t r e e s  t r e e  
per 

pe r  acre1 

Acres Number Man Pounds Do l l a r s  Inches  Cents Number Number Do l l a r s  - - Dol l a r s  
hours  

A 23 328 4 5 12 0 83 13.2 25.3 14.3 189 3.61 0.019 

B 158 1,023 122 255 2 09 12.8 20.4 6 .5  83 1.32 .016 

C 76 766 84 240 160 12.7 20.9 10 .1  12 8 2.11 ,016 

W 

'computed a s  t h e  product  of  t h e  average number of  t r e e s  pe r  a c r e  t imes average d.b.h.  



Table 3.--Tree diameter-inches treated per man-hour 

and m r  D O U ~ ~  of ammate 

s i z e s :  spec i e s  i n  t h e  easy- to-k i l l  group mostly a r e  repre-  
sen ted  by comparatively small  t r e e s ,  whereas t h e  d i f f i c u l t -  
t o - k i l l  group mostly comprises t h e  l a r g e s t  t r e e s .  S ince  
k i l l s  among the  smal le r  t r e e s  of a given spec i e s  tend t o  be 
g r e a t e r  than among t h e  l a r g e r  ones, t h e  grouping probably 
r e f l e c t s  some d i f f e r ences  due t o  t r e e  s i z e  t h a t  may have l e d  
t o  erroneous r a t i n g  of c e r t a i n  spec i e s .  The c o r r e l a t i o n  be- 
tween ease  of k i l l i n g  and s i z e  i s  shown i n  t a b l e  1 by t h e  
smal le r  average diameters  of a l l  dead t r e e s  than of a l l  
t r e a t e d  t r e e s .  

Area 

Costs  of t reatment  vary with a number of f a c t o r s  in- 
c lud ing  season of t he  year,  s i z e  and a c c e s s i b i l i t y  of t he  
area,  t r e e  s i ze ,  number of t r e e s  per  acre ,  competence of 
labor ,  and s o  f o r t h .  I n  t h i s  study, t h e  same methods and 
same crew were used on a l l  a r ea s .  The labor  r a t e  appl ied  i n  
computing c o s t s  was $1.20 an hour and t h e  c o s t  of ammate was 
$0.245 per  pound. Supervisory c o s t s  and cull-marking c o s t s  
were not  included.  S i x  t o  15  c u l l s  were t r e a t e d  pe r  ac r e ;  
per-acre c o s t s  ranged from $1.32 t o  $3.61 ( t a b l e  2 ) .  Average 
c o s t  per  inch of t r e e  diameter  a t  b .  h.  f o r  t he  t h r e e  a r ea s  
was $0.017. 

Since l abo r  c o s t s  vary g r e a t l y  and s i n c e  t h e  p r i c e  of 
ammate may vary a l so ,  c o s t s  have been computed on t h e  b a s i s  
of number of t r e e  diameter  inches per  man hour and number of 
diameter inches per  pound of ammate ( t a b l e  3) .  On t h e  aver- 
age, 108 t r e e  diameter-inches were t r e a t e d  pe r  man-hour, and 
44 inches were t r e a t e d  per  pound of ammate. These r a t e s  of- 
f e r  a good method of es t imat ing  c o s t s  where t r a v e l  t ime t o  
t he  woods i s  not  a b i g  f ac to r ,  and where t r e e s  a r e  no t  more 
s c a t t e r e d  than i n  our  s tudy a r ea s .  

A 23 4,347 97 36 

B 158 13,114 107 5 1 

C 76 9,728 116 41 

Aver age -- - - 108 44 
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