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2 , 4 , 5  - T Ab1INE NOT RECOMMENDED FOR FRILL- 
TREATING HARDYOOD CULLS I N  WEST V I R G I N I A  

Cul l  t r e e s  and undes i rab le  s p e c i e s  may occupy a  high 
pe rcen tage  o f  f o r e s t  growing space.  I n  a  managed f o r e s t ,  
t h e s e  unwanted i n d i v i d u a l s  must b e  c u t  o r  k i l l e d  s o  t h a t  

sound vigorous growing s tock of good spec ies  can u t i l i z e  the  
space. The methods most f requent ly  used t o  e l imina te  medium- 
t o  l a r g e - s i z e  t r e e s  from timber s t a n d s  a r e  e i t h e r  g i r d l i n g  
o r  app l ica t ion  o f  he rb ic ides  i n  notches o r  i n  f r i l l s .  

Herb ic ide  t r e a t m e n t s  a r e  p r e f e r r e d  f o r  most c o n d i -  
t i o n s  because subsequent s p r o u t i n g  i s  l e s s  than t h a t  a f t e r  
g i r d l i n g ,  and k i l l s  a r e  somewhat b e t t e r .  On t h e  Fernow Ex- 
p e r i m e n t a l  F o r e s t  i n  West V i r g i n i a ,  ammate c r y s t a l s  i n  
no tches  have been used  w i t h  good r e s u l t s .  However, f k i l l  
t r ea tments  wi th  2 ,4 ,5 -T  e s t e r s  have been widely used  e l s e -  
where ,  and  a r e  commonly r e p o r t e d  t o  c o s t  l e s s  t h a n  t h e  
ammate-in-notches method. 

Although e s t e r s  a r e  by f a r  t h e  most commonly used  
chemical form o f  2 ,4 ,5 -T  i n  f r i l l  a p p l i c a t i o n s ,  s e v e r a l  i n -  
v e s t i g a t o r s  i n  r e c e n t  y e a r s  have repor ted  good r e s u l t s  wi th  
amines.  I n  C a l i f o r n i a ,  Leonard ( 4 )  found t h e  amines o f  
2,4-D and 2 , 4 , 5 - T  t o  be  more e f f e c t i v e  than  t h e  e s t e r s  o f  
2 ,4 ,5 -T  when a p p l i e d  t o  c u t  s u r f a c e s .  For b e s t  r e s u l t s  he 
recommended u s i n g  amines i n  t h e  u n d i l u t e d  form. I n  West 
V i r g i n i a ,  Carve11 ( 2 )  r e p o r t e d  t h e  amine o f  2 , 4 , 5 - T  t o  be  
s u p e r i o r  t o  t h e  e s t e r  when a p p l i e d  t o  f r i l l s  on whi te  oak. 
However, he was comparing u n d i l u t e d  amine wi th  e s t e r s  d i -  
l u t e d  i n  w a t e r .  S t e p h e n s o n  and Gibbs  ( 6 ) ,  u s i n g  f u l l  
s t r e n g t h  amine of 2 ,4-D w i t h  t h e  t r e e  i n j e c t o r ,  ach ieved  
almost 100-percent k i l l  o f  p o l e - s i z e  hardwoods i n  East  Texas. 
Peevy (5) r e p o r t e d  t h a t  d i l u t e  amines o f  2,4-D i n  f r i l l s  
k i l l e d  oaks i n  Louisiana,  though no t  q u i t e  so  e f f e c t i v e l y  a s  
d i l u t e  e s t e r s .  



S t i m u l a t e d  by t h e  e a r l i e r  r e p o r t s  on t h e  m e r i t s  o f  
amines, we s t a r t e d  a small  s tudy  i n  1958 on t h e  Fernow For- 
e s t  t o  de te rmine  t h e  e f f i c a c y  o f  f r i l l  t r e a t m e n t  w i t h  an 
amine o f  2 ,4 ,5-T f o r  k i l l i n g  c u l l  hardwoods. 

METHODS 

I n  t h i s  t e s t ,  d i l u t e  amine s o l u t i o n  was used i n  two 
concentra t ions:  8 and 16 pounds ahg2 i n  water.  Treatments 
were made i n  May 1958--about a month a f t e r  t h e  s t a r t  of t h e  
growing season.  The s o l u t i o n s  were sprayed i n  f r i l l s  made 
a t  convenient  chopping h e i g h t s ,  u s u a l l y  2% f e e t  above t h e  
ground. Care  was e x e r c i s e d  when chopping t o  o v e r l a p  a l l  
cu t s .  Spray was app l ied  t o  t h e  p o i n t  o f  overflow t o  i n s u r e  
complete coverage of a l l  exposed wood. 

The 8-  and 16-pound s o l u t i o n s  were app l ied  t o  33 and 
34 c u l l  t r e e s  r e s p e c t i v e l y .  Treated t r e e s  included 11 spe- 
c i e s ,  and a range from 6 t o  34 inches  i n  diameter ( t a b l e  1 ) .  

RESULTS AND DISCUSSION 

During t h e  f i r s t  y e a r  a f t e r  t r ea tment ,  t h e  k i l l  was 
s l i g h t l y  higher  with t h e  16-pound than wi th  t h e  8-pound con- 
c e n t r a t i o n ,  bu t  t h e  d i f f e r e n c e s  became n e g l i g i b l e  t h e  f o l -  
lowing y e a r .  K i l l s  (complete d e f o l i a t i o n )  f o r  t h e  8-  and 
16-pound t reatments  were 70 and 71  percen t ,  r e spec t ive ly ,  a t  
the  end o f  t h e  t h i r d  growing season. However, t h e  remaining 
t r e e s  d i d  n o t  escape damage; an ocu la r  e s t i m a t e  o f  t h e  l i v e  
t r e e s  ind ica ted  about 80-percent d e f o l i a t i o n .  The two t r e a t -  
ments can be considered about equa l ly  e f f e c t i v e .  

We d i d  not  make comparative t reatments  wi th  e s t e r s  of 
2,4,5-T when t h i s  s tudy  was made. However, r e s u l t s  o f  such 
a t reatment  t h a t  was t r i e d  on t h e  Fernow Forest  a year  l a t e r  
can be c i t e d .  A 20-pound ahg s o l u t i o n  o f  2 ,4 ,5 -T  e s t e r  i n  
o i l  was a p p l i e d  t o  f r i l l s  on 25 l a r g e  c u l l s .  S i x t y - f o u r  
p e r c e n t  of t h e  c u l l s  were dead  by t h e  end o f  t h e  second 
growing season and the  remaining l i v e  crown on the  survivors  
was es t imated  a t  10 percent .  Two-year f i g u r e s  f o r  t h e  com- 
b ined  amine t r ea tments  were 45 p e r c e n t  k i l l  and 35 p e r c e n t  
l i v e  crown on survivors .  

This  2-year comparison suggests  t h a t  d i l u t e  e s t e r s  o f  
2 , 4 , 5 - T  a r e  s u p e r i o r  t o  d i l u t e  amines o f  2 , 4 ,  5-T--or a t  
l e a s t  they a c t  somewhat f a s t e r .  Moreover, t h e r e  is  consid- 
e r a b l e  evidence i n  t h e  l i t e r a t u r e  t o  i h d i c a t e  t h a t  a k i l l  
e q u a l  t o  t h a t  o b t a i n e d  w i t h  t h e  20-pound e s t e r  s o l u t i o n  

'The p r e p a r a t i o n  u sed  was marke t ed  by t h e  Doa Chemica l  Company 
u n d e r  t h e  t r a d e  name 'Veon 100'; t h e  a c t i v e  i n g r e d i e n t  was t h e  
t r i e  t hy l amine  s a l t  o f  2,4,  S-T. 

agh = a c i d  e q u i v a l e n t  p e r  100 g a l l o n s  o f  s o l u t i o n .  



Table 1.--Specres d~strabutzon by d~ameter classes of all trees In both treatments 

(Number o f  t r e e s )  

Total Species  

Black birch -- -- -- -- -- 1 1  -- 1  - - - - - - - -  3  
Red maple 1 1 1 1 3 2 3 - - - -  2  1 -- -- 15 
Sugarmaple -- -- -- -- 2 2 3 2 3 - - - -  2  1  15 
Red oak - 1  - - - - - - - - - - - - - -  1  -- -- -- 2  
White oak - - 1 . . . . . . . . . . . . . . . . . . . . . .  1  
Black cherry -- -- -- --  -- 1  -- -- --  -- -- -- -- 1  
Hickory -- -- 1  . . . . . . . . . . . . . . . . . . . .  1 

Beech 5 3 3 1 2 1 3 4 - - 2 - - - - - -  24 
Service berry -- -- -- 1 -- -- -- -- -- --  -- -- -- 1 

Black gum --  1 - - - -  1 - - - -  1 - - - - - - - - - -  3  
Cucumber - - - - - - -  - - - - - - -  1 - - - - - - - - - -  1 

Total 6 7 5 3 8 7 1 0 8 4 5 1 2 1 6 7  

could have been achieved w i t h  a  considerably lower concen- 
t r a t i o n  of  t h e  chemical. 

G r e a t e r  e f f e c t i v e n e s s ,  s u c h  a s  t h a t  r e p o r t e d  by 
Leonard ( 4 ) ,  by C a r v e l l  (2), and by Stephenson and Gibbs 
(6), might have been achieved w i t h  und i lu ted  amines r a t h e r  
than wi th  t h e  d i l u t i o n s  t h a t  we used. However, the  s i z e  of 
many of t h e  c u l l s  encountered on the  Fernow Forest  precludes 
t h e  u s e  of  f u l l - s t r e n g t h  amine i n  t h e  manner d e s c r i b e d  by 
C a r v e l l  because t h e  c o s t  would be p r o h i b i t i v e . 3  Use of  
2,4-D amine i n s t e a d  of  2 , 4 , 5 - T  amine, and t r e a t m e n t  wi th  
smal l  metered dosages  i n  s p a c e d  c u t s  ( 0 . 5  t o  2 . 0  m l  p e r  
c u t ) ,  a s  suggested by Leonard and by Stephenson and Gibbs, 
would o f  course  reduce c o s t s  f o r  t h e  chemica l .  However, 
evidence t h a t  can be gleaned from these  workers' r e p o r t s  and 
elsewhere i n d i c a t e s  t h a t  such t r e a t m e n t s  would no t  be e f -  
f e c t i v e  on l a r g e  c u l l s  of beech, maple, and o t h e r  ha rd- to -  
k i l l  species .  These considerat ions ,  and the  r e l a t i v e l y  poor 
performance of d i l u t e d  2 ,4 ,5-T amine i n  t h e  p r e s e n t  t e s t s ,  
a l l  support  t h e  conclusion t h a t  no kind o r  concen t ra t ion  of 
amine i s  a  good cho ice  f o r  u s e  i n  f r i l l - t r e a t i n g  c u l l s  of 
the  type found i n  our stands.  

Poor r e s u l t s  with f r i l l  t reatments  u s u a l l y  a r e  asso- 
c i a t e d  w i t h  rough o l d  c u l l s  c o n t a i n i n g  i n f o l d e d  bark from 
l a r g e  seams o r  b a s a l  wounds. Such t r e e s  a r e  hard  t o  k i l l  
because the  n a t u r e  of the  d e f e c t s  makes it d i f f i c u l t  t o  c u t  
a  complete f r i l l .  When us ing  d i l u t e d  e s t e r s ,  complete sev- 
e r a n c e  of t h e  cambium i s  i m p o r t a n t  because t h e  chemical  

'when app l i ed  a t  the  same volume r a t e ,  u s e  o f  f u l l - s t r e n g t h  
amine would requ ire  about 25 t imes  a s  much chemical per  u n i t  of  
t r e e  circumference a s  a 2-percent by weight (16 pounds ahg) d i l u -  
t i o n  of e s t e r .  Although amine formulat ions  o f  2 ,4 ,5 -T  are  some- 
what cheaper than t h e  e s t e r s ,  the  c o s t  f o r  chemical per  t r e a t e d  
u n i t  w i t h  f u l l - s t r e n g t h  amine s t i l l  would be  around 20 t imes  a s  
much a s  w i th  d i l u t e d  e s t e r .  
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apparent ly  moves very l i t t l e  l a t e r a l l y .  Carnes and Walker 
(1) emphasized t h a t  complete f r i l l i n g  i s  e s s e n t i a l  f o r  good 
r e su l t s  i n  hardwood cont ro l .  Johnson ( 3 ) )  i n  the  same vein,  
remarked t h a t  2 ,4 ,5 -T  i s  no s u b s t i t u t e  f o r  sloppy ax work. 
A segment of i n t a c t  cambium may enable a  t r e e  t o  survive for  
many years.  Nearly a l l  t h e  t r e e s  i n  our study t ha t  had l i v e  
f o l i a g e  a f t e r  3 yea r s  had some form of i n fo lded  bark t h a t  
probably had not been completely cut  through. 

Diluted amine, as used i n  the  present  s tudy,  d id  not 
seem t o  move l a t e r a l l y  any more e f f e c t i v e l y  than t he  e s t e r .  
However, Carvel l  reported good r e s u l t s  with spaced c u t s  on 
white oaks 1 2  inches d. b. h. and smaller ,  which implies  t h a t  
the  chemical moves l a t e r a l l y  enough t o  l essen  the importance 
of complete f r i l l s  on t r e e s  i n  t h i s  s i z e  range when concen- 
t r a t e d  amine is used .  On l a r g e r  t r e e s ,  even w i th  f u l l -  
s t reng th  amine, he recommends complete f r i l l s .  

I f  many o f ' t he  t r e e s  t o  be k i l l e d  i n  a  stand-improve- 
ment ope ra t i on  have d e f e c t s  with i n fo lded  bark,  h e r b i c i d e  
t rea tments  t h a t  a r e  e f f e c t i v e  i n  some s o r t  of spaced c u t s  
across  a l l  diameter s i z e s  a r e  p r e f e r ab l e  t o  those t h a t  r e -  
quire  a  complete f r i l l .  On the  Fernow Experimental Fores t ,  
where such t r e e s  were common i n  t h e  unmanaged s t a n d s ,  use 
of ammate c r y s t a l s  i n  spaced notches has given more s a t i s -  
factory r e s u l t s  than any t e s t ed  method employing 2,4,5-T. 
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