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The Roadside Problem 

Figure  1. --The need f o r  roadside brush cont ro l .  Without 
c o n t r o l  of some s o r t ,  t r e e s  and brush  encroach  on 
f o r e s t  roads ,  a s  shown by t h i s  town road i n  Maine. 
Cars  a r e  sc ra tched ,  p a s s i n g  is made d i f f i c u l t ,  and 
v i s i b i l i t y  on curves is dangerous ly  reduced. 

MAI~AN~E s t a n d a r d s  f o r  r o a d s  w i t h i n  t h e  n a t i o n a l  
f o r e s t s  i n  t h e  E a s t  have, u n t i l  r e c e n t l y ,  inc luded  

annual  mowing o f  t h e  s h o u l d e r s .  One o r  o c c a s i o n a l l y  two 
passes  with a  mower c a r r y i n g  a  5-foot  c u t t e r  b a r  were made 
on each s i d e  o f  t h e  road. Costs  f o r  t h i s  kind o f  opera t ion  
were about $16 p e r  road mi le  per  year. 

The b i g  problem was t r e e  s p e c i e s ,  e s p e c i a l l y  hard-  
woods. I f  allowed t o  grow f o r  a  few years ,  t h e  woody stems 
a t t a i n  such s i z e  t h a t  they l e a n  over  t h e  roadway, brushing 



c a r s ,  o b s t r u c t i n g  t h e  view, i n v i t i n g  snow and i c e  breakage, 
and i n t e r f e r i n g  w i t h  d i t c h  d r a i n a g e  ( f i g .  1 ) .  Many such 
stems become too t h i c k  a t  t h e  base f o r  c l i p p i n g  with a mower 
--hence t h e  p r a c t i c e  o f  annual mowing. 

S i n c e  most o f  t h e  e a s t e r n  hardwood s p e c i e s  s p r o u t  
v i g o r o u s l y  a f t e r  c u t t i n g ,  t h e  d e n s i t y  of  hardwood growth 
t e n d s  t o  i n c r e a s e  under  a mowing regime: s e v e r a l  s p r o u t s  
o f t e n  develop where b u t  one grew before.  I n  a d d i t i o n ,  t h e  
s p r o u t s  from e s t a b l i s h e d  p l a n t s  a r e  con t inua l ly  being r e i n -  
forced t o  varying degrees by new seedl ings.  These a r e  c l i p -  
ped by t h e  mower, resprou t ,  a r e  c l ipped  again,  and i n  a few 
years  become multistemmed clumps. Thus mowing f a i l s  t o  i m -  
prove t h e  brush s i t u a t i o n ,  except  temporari ly:  i n  t h e  long  
run it tends t o  i n t e n s i f y  t h e  prob'lem. 

About a decade  ago,  f o r e s t  e n g i n e e r s  i n  bo th  t h e  
Washington and t h e  Region 7 l  o f f i c e s  o f  t h e  U. S. F o r e s t  
S e r v i c e  were becoming i n c r e a s i n g l y  c o n c e r n e d  a b o u t  t h e  
burdensome workload and c o s t s  involved i n  annual mowing o f  
t h e  roadside brush. On u t i l i t y  right-of-ways and i n  various 
o t h e r  s i t u a t i o n s ,  chemical h e r b i c i d e s  were coming i n t o  i n -  
c reas ing  use f o r  brush cont ro l .  Could t h e  brush-control  job  
on t h e  n a t i o n a l  f o r e s t  r o a d s  be  done more e a s i l y  and a t  
lower c o s t  with chemicals than by mowing? 

I n  1951 Region 7 and t h e  Northeastern Fores t  Experi- 
ment S t a t i o n  under took  t o  answer t h a t  q u e s t i o n  th rough  a 
program o f  c o o p e r a t i v e  t e s t s  conducted on' n a t i o n a l  f o r e s t  
roads  w i t h  n a t i o n a l  f o r e s t  l a b o r  and equipment. The t e s t  
phase o f  t h i s  work extended through 1955. The r e s u l t s  were 
s u f f i c i e n t l y  favorable  t h a t  Region 7 innnediately embarked i n  
1956 upon a 5-year reg iona l  p lan  f o r  conver t ing  from mowing 
t o  chemical con t ro l .  

Th is  repor t  con ta ins  a resume o f  t h e  t e s t i n g  phase o f  
t h e  program i n  regard  t o  chemicals and a p p l i c a t i o n  methods; 
a descr ip t ion  of  t h e  equipment now being used; and a general  
a p p r a i s a l  o f  chemical  c o n t r o l  i n  p r a c t i c e  on t h e  n a t i o n a l  
f o r e s t s .  

'~egion 7 is  an administrative u n i t  .of the U. S. Forest Service, 
serving the New England States, Middle Atlantic States, Virginia, 
West Virginia, and Kentucky. 



The Test Phase 
1951- 1955 

M e n  t h i s  work was s t a r t e d  i n  1951, much l e s s  was 
known about t he  ef f icacy  of d i f f e r e n t  herbicides and appl i -  
ca t i on  methods than is known today. For ins tance ,  2 ,4 ,5-T 
still was f a i r l y  new; and the mer i t s  of basal stem spraying 
with o i l  so lu t ions  were j u s t  beginning t o  be recognized. SO 
i t  was appropr ia te  a t  t h a t  time t o  conduct t e s t s  t h a t  now 
would have l i t t l e  j u s t i f i c a t i o n .  And, because much of t he  
technical  information derived f r m  those tests today i s  com- 
mon knowledge among brush cont ro l  workers, some aspects  of 
the t e s t i ng  program w i l l  be described only i n  r a the r  general 
terms. 

CHEMICALS AND METHODS 

'Ihe f i r s t  t e s t s  were conducted on the  Gale River Ex- 
perimental Fores t  i n  t h e  White Mountain National  Fores t  i n  
New Hampshire. I n  a sense,  these  were screening t e s t s  i n -  
volving mainly ammate and a 'b rush-ki l le r '  mixture of 2,4-D 
and 2,4,5-T app l i ed  a t  d i f f e r e n t  seasons and a t  d i f f e r e n t  
concent ra t ions ;  t he  b r u s h - k i l l e r  mixture a l s o  was used i n  
both water and o i l  c a r r i e r s .  I n  the  main t e s t s  a treatment 
u n i t  was about % mile  of roads ide .  I n  add i t i on ,  s e v e r a l  
other herbicidal  preparat ions,  including 2,4,5-T alone, were 
t r i e d  on smaller  p l o t s  and on c e r t a i n  spec ies .  The brush- 
k i l l e r  mixture and 2,4,5-T alone were t e s t e d  i n  both o i l -  
basal and fol iage applications. 

Although 2,4,5-T used alone had a minor p a r t  i n  t h e  
Gale River t e s t s ,  the  r e s u l t s  there with t h i s  herb ic ide  and 
i n  work reported by o the r s  es tabl i shed  it r a t h e r  f i rmly  a s  
t he  most promising ma te r i a l  f o r  fu r the r  i nves t iga t ion .  SO 
i n  1952 it was decided t o  r e s t r i c t  subsequent t e s t i n g  t o  
t h i s  one herb ic ide ,  and t o  two types of t reatment with it: 
water - fo l iage  sprays a t  4 pounds ahg ( ac id  equ iva l en t  p e r  
hundred ga l lons) ,  and o i l -basa l  sprays a t  12 pounds ahg. 

Beginning i n  t he  s p r i n g  of 1953, roadside work with 
t hese  two t rea tments  was s t a r t e d  on t h e  George Washington 
and Je f f e r son  National  Fores ts  i n  Virg in ia ,  t h e  Cumberland 
i n  Kentucky, and t h e  Monongahela i n  West V i r g i n i a .  The 
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Monongahela t e s t s  included J u l y ,  November, and March appl i -  
ca t ions .  Treatment u n i t s  i n  a l l  t h e s e  t e s t s  comprised sev-  
e r a l  m i l e s  o f  roadside--enough t o  p rov ide  some pre l iminary  
i n d i c a t i o n s  o f  t i m e  and c o s t  r e q u i r e m e n t s .  I n d i v i d u a l  
treatment u n i t s  var ied  from 2.75 t o  25 miles. All toge ther ,  
some 78 m i l e s  o f  roads ide  ( e q u i v a l e n t  t o  39 m i l e s  o f  road)  
were t r e a t e d  i n  the t e s t i n g  program ( t a b l e  1 ) .  

Table 1.--Miles of roadside and rnlles of  telephone l i n e  treated 

on f i v e  National lhrests ,  by treatment method 

Roadside Telephone l ine:  
Forest oil-basal 

Water-foliage Oil-basal 

Gorge Washington 6 . 4  6.0 2 .0  

Camberland 25.0 8.4 -- 
h a n g a h e l a  11.3 10.0 10.0 

Jefferson - - 11.2 -- 
M i t e  Mountain -- -- l .2 

Total 42.7 35.6 13.2 

Telephone l i n e  bordered road and was treated along with the rmdside. 

I n  add i t ion ,  s e c t o r s  of  te lephone l i n e  right-of-way, 
t o t a l l i n g  1 3 . 2  m i l e s ,  were  t r e a t e d  on  t h e  Monongahela, 
George Washington, and White Mountain National Fores t s .  How- 
e v e r ,  t h e  l i n e  on t h e  Monongahela bordered t h e  t e s t  road,  
had been mowed i n  t h e  p a s t  a long with t h e  roadside,  and was 
included with t h e  roads ide  i n  our  t e s t  t reatment  ( t a b l e  1 ) .  
On t h e  o ther  two l i n e s  t h e  woody growth had n o t  been c u t  f o r  
perhaps 10 years ,  and consequently was much o l d e r  and l a r g e r  
t h a n  most r o a d s i d e  brush ;  r e s u l t s  on t h e s e  l i n e s  a r e  i n -  
c luded  i n  t h i s  r e p o r t  mainly because  t h e y  supplement t h e  
roadside work. 

A guiding p r i n c i p l e  i n  a l l  t h e  roadside and telephone 
l i n e  work w a s  t o  spray s e l e c t i v e l y  i n s o f a r  as poss ib le .  For 
bo th  a e s t h e t i c s  and s o i l  s t a b i l i z a t i o n  it i s  d e s i r a b l e  t o  
r e t a i n  t h e  herbaceous and low shrubby vegetat ion.  Moreover, 
a f u l l  cover o f  such low vege ta t ion  i n h i b i t s  t h e  e s t a b l i s h -  
ment o f  t r e e  s e e d l i n g s  and reduces  t h e  f u t u r e  maintenance 
job,  a s  has been pointed out  by Egler .  2 

' ~ g l e r ,  Frank E. Right of  ray  maintenance by lant-comnunity 
management. Aton Forest, Norfolk, Conn. 19 pp., i f l u s .  1949. 
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S i n c e  a l l  o f  t h e  s p r a y i n g  was done w i t h  manua l ly  
opera ted  nozz les  by men on f o o t ,  t h e  spray could  e a s i l y  be 
d i r e c t e d  o n t o  u n d e s i r a b l e  p l a n t s  and, f o r  t h e  most p a r t ,  
c o u l d  be k e p t  o f f  t h e  a s s o c i a t e d  v e g e t a t i o n .  B a s a l  stem 
t r e a t m e n t s  can  be r e s t r i c t e d  t o  s p e c i f i c  p l a n t s  somewhat 
b e t t e r  than f o l i a g e  a p p l i c a t i o n s ,  but  a good d e a l  o f  s e l e c -  
t i o n  could  be done even i n  f o l i a g e  spray ing .  Many pa tches  
and s h o r t  s t r e t c h e s  occupied only by herbaceous p l a n t s ,  o r  
by such  shrubby s p e c i e s  a s  low b l u e b e r r y  and bunchberry,  
could be skipped e n t i r e l y ;  s c a t t e r e d  clumps of  t a l l e r -grow-  
i n g  brush  c o u l d  be s p o t - t r e a t e d ;  on ly  o c c a s i o n a l l y ,  where 
u n d e s i r a b l e  s p e c i e s  formed p r a c t i c a l l y  a s o l i d  cover ,  was 
o v e r a l l  t reztment  unavoidable. 

Thoroughness of  a p p l i c a t i o n  was emphasized i n  a l l  t h e  
t e s t  work. P a r t i c u l a r l y  i n  o i l - b a s a l  spraying,  the  men were 
t r a i n e d  and superv ised  t o  soak every stem a l l  around t o  t h e  
p o i n t  of  copious rundown. Experiments by Bramble, e t  a l . ,  
i n  1953 had c l e a r l y  demonstrated t h e  n e c e s s i t y  + o  wet t h e  
r o o t - c o l l a r  a r e a  of  every stem i f  resprou t ing  i s  bo be sup- 
pressed.3 This  p r i n c i p l e  was confirmed l a t e r  i n  a somewhat 
s i m i l a r  experiment by McQuilkin.4 

For each  i n d i v i d u a l  a p p l i c a t i o n  of a t rea tment ,  ex- 
c e p t  those  on t h e  J e f f e r s o n  National  F o r e s t ,  25 t o  50 t r e e s  
o r  sprout  clumps of  each of t h e  more important woody s p e c i e s  
were marked f o r  f u t u r e  observa t ions .  Wooden s t a k e s  bear ing  
i d e n t i f y i n g  symbols w r i t t e n  with keel  were used f o r  markers. 
The i n t e n t  was t o  check t h e  k i l l s  a f t e r  1 and 2 years .  How- 
ever ,  a number of  markers were molested, o r  f rost-heaved,  o r  
simply could not  be found l a t e r ;  so  t h e  f i n a l  t a l l i e s  usual- 
l y  represented fewer p l a n t s  than were marked. 

bramble ,  W. C., Worley, D. P. ,  and Byrnes, W. R E f f e c t  o f  
placement o f  dormant b a s a l  spray on t o p - k i l l i n g  and sprouting of  
s c r u b  oak.  N o r t h e a s t .  Weed C o n t r o l  C o n f .  P r o c . :  309-311. 
1953. 

k ~ i l k i n ,  W. E. The key t o  e f f e c t i v e  basal  spraying of woody 
plants: wet the root-collar.  Jour. Forestry 55: 143-144. 1957. 



RESULTS I N  ROADSIDE 
AND TELEPHONE L I N E  T E S T S  

These t e s t s  were n o t  designed f o r  s t a t i s t i c a l  analy- 
sis, o r  t o  d e t e c t  small  d i f f e r e n c e s  among s p e c i e s  o r  t r e a t -  
ment v a r i a b l e s .  The main i n t e r e s t  was simply t o  determine 
whether one o r  t h e  o t h e r  o f  t h e  s e l e c t e d  t r e a t m e n t s  would 
k i l l  woody s p e c i e s  wel l  enough t o  be a p r a c t i c a b l e  s u b s t i -  
t u t e  f o r  mowing. K i l l s  a r e  repor ted  a s  p e r c e n t s  based upon 
t h e  numbers of  marked p l a n t s  found i n  t h e  f i n a l  t a l l y .  For 
non-suckering s p e c i e s ,  a l l  r epor ted  k i l l s  a r e  apparent  r o o t  
k i l l s  (stem base dead, no r e s p r o u t i n g ) ;  f o r  sucker ing  spe-  
c i e s  such a s  s a s s a f r a s  and black l o c u s t ,  k i l l s  were recorded 
i f  s tems  were dead w i t h  no new s u c k e r s  showing w i t h i n  a 
rad ius  of about 2 f e e t .  

W a t e r - F o l i a g e  S p r a y  

T h i s  t reatment  genera l ly  f a i l e d  t o  g i v e  s a t i s f a c t o r y  
k i l l s .  C e r t a i n  spec ies ,  notably t h e  b i rches ,  yellow-poplar,  
s a s s a f r a s ,  and sumac, were knocked down f a i r l y  well by f o l i -  
age  s p r a y s ;  b u t  oaks ,  maples ,  a s h ,  h i c k o r i e s ,  beech,  and 
most c o n i f e r s  were more o r  l e s s  r e s i s t a n t .  I n  one i n s t a n c e  
(George Washington National  Fores t )  k i l l s  i n  t h e  range of  75 
t o  90 p e r c e n t  o f  some o f  t h e s e  ' r e s i s t a n t '  s p e c i e s  were 
achieved with f o l i a g e  sprays ,  bu t  t h i s  was a c a s e  o f  spray-  
i n g  new s p r o u t s  i n  May a f t e r  late-summer mowing t h e  preced- 
i n g  y e a r .  These p l a n t s  e v i d e n t l y  were weakened and more 
s u s c e p t i b l e  t o  t h e  h e r b i c i d e  t h a n  a r e  p l a n t s  t h a t  had n o t  
undergone recen t  c u t t i n g .  

As examples o f  t y p i c a l  k i l l s  o f  ' r e s i s t a n t '  s p e c i e s ,  
da ta  f r a n  a Monongahela road may be c i t e d .  The s p r o u t s  h e r e  
were i n  t h e i r  second y e a r  of  growth; a water  f o l i a g e  spray  
was a p p l i e d  i n  J u l y  1953. I n  t h e  f a l l  of  1955, t a l l i e s  o f  
marked p l a n t s  showed t h e  fo l lowing  k i l l s :  r e d  oak--10 per -  
c e n t ,  whi te  oak--13 percen t ,  beech--53 percen t ,  white  ash-- 
45 percen t ,  sugar  maple--19 percent .  

0 O i l - B a s a l  S p r a y  

'Ihis t reatment  r e s u l t e d  i n  high percen ts  of r o o t  k i l l  
on almost a l l  non-suckering s p e c i e s ;  roo t - sucker ing  s p e c i e s  
were r e a d i l y  s tem-ki l l ed  b u t  commonly e x h i b i t e d  some recov- 
e r y  i n  t h e  form o f  new s u c k e r  s p r o u t s  o r i g i n a t i n g  a few 



inches t o  severa l  f e e t  from t h e  o r i g i n a l  stems. Black l o c u s t  
i s  one o f  t h e  most common s p e c i e s  i n  t h i s  category;  it d e f i -  
n i t e l y  i s  t h e  most troublesome because i t  grows considerably 
f a s t e r  than most o thers .  

Table 2 shows t h e  k i l l s  of  marked roads ide  p l a n t s  on 
t h r e e  f o r e s t s  (no d a t a  were o b t a i n e d  from t h e  j o b  on t h e  
J e f f e r s o n ) ,  a s  of  t h e  f a l l  of  1955. lhis was two o r  two and 
a f r a c t i o n  growing seasons a f t e r  t h e  t reatments  were applied. 
More than  h a l f  o f  t h e  k i l l  p e r c e n t s  a r e  based upon 25 o r  
more p l a n t s ;  f o r  t h e  o t h e r  f i g u r e s  something l e s s  t h a n  25 
marked p l a n t s  were found i n  t h e  f i n a l  t a l l y ,  b u t  i n  o n l y  
four  ins tances  were t h e r e  fewer than 10 p l a n t s .  

Table 2 . - - K i l l s  of marked plants o f  various spc ies  by oil-basal treatmnt 

an roadsides o f  three forests ,  based on t a l l l e s  i n  the f a l l  of 1955 

Forest and date of treatment 

George lashington Cnberlsnd Monongshela 
Species May 1953 June 1953 July 1953 1 November 1953 1 March 1954 

I I 
Percent  P C  1 Percent 1 Percent ' Percent , 

(Bk, red 84 -- 79 9 2  7 5 

Cut, white -- -- 77 - - 81 

(bk, chestnut 82 -- -- -- - - 
at, mixed -- 100 -- - - -- 
Hickory, mixed 96 100 -- - - -- 
&ech -- -- 100 97 97 

Ash, white 91 -- 69 41 41 

Maple, sugar 90 -- 91 96 86 

hbaple, red 93 -- -- - - - - 
Birch, yelloa, 

md sweet -- -- 100 100 100 

h s s d  100 -- -- - - -- 
Yellav-poplar 100 100 -- -- -- 
Per s imnon -- 98 -- -- - - 
Oun, black -- 92 -- - - -- 
Witch-hazel 90 -- -- - - -- 
Sassafras -- -- 70 8 8 67 

S-c, staghwn -- -- 92 7 5 9 4  

Pine, shortleaf -- 77 -- -- -- 
H e d o c k  95 -- -- -- - - 

Black l o c u s t  does not  appear i n  the t a b l e .  P l a n t s  of 
t h i s  s p e c i e s  were n o t  marked because we a l r e a d y  had f a i r l y  
good in format ion  on i t s  r e a c t i o n  t o  2,4,5-T,  and i t  was s o  
well  represen ted  on t h e  roads ides  t h a t  i ts  behavior  cou ld  
be observed well enough without need of marked p l a n t s .  



Except f o r  whi te  a s h ,  which is widely recognized a s  
r e s i s t a n t  t o  2,4,5-T, t h e  k i l l s  genera l ly  were s a t i s f a c t o r y .  
The r e l a t i v e l y  poor r e s u l t s  with s a s s a f r a s  r e f l e c t  i t s  r e -  
covery by r o o t  suckers. Shor t lea f  p ine ,  encountered only on 
t h e  Cumberland, e x h i b i t e d  a  n o t a b l e  c a p a c i t y  t o  surv ive  by 
g e n e r a t i n g  new s h o o t s  a l o n g  t h e  lower s tem, even a f t e r  a  
complete brown-off of  t h e  fo l iage .  

I n s o f a r  a s  can be judged from t h e  t e s t  on t h e  Monon- 
gahela ,  season of treatment has l i t t l e  e f f e c t  upon amount of  
k i l l .  T h i s  i s  o f  some s i g n i f i c a n c e  i n  t h a t  i t  imposes no 
seasonal r e s t r i c t i o n s  upon a c t i o n  programs. 

Table  3 shows t h e  k i l l s  of  hardwoods, two growing 
seasons  a f t e r  t r e a t m e n t ,  on two te lephone  l i n e s  where t h e  
stems were much l a r g e r  than those  on t h e  road shoulders .  On 
t h e  White Mountain l i n e ,  i n  t h e  nor thern  hardwood type,  t h e  
s a p l i n g s  and s p r o u t s  were up t o  15 f e e t  t a l l .  The George 
Washington l i n e  r a n  th rough  oak-type f o r e s t ;  t h e  t r e a t e d  
oak, hickory,  and red maple were mostly sprou t  clumps rang- 
i n g  up t o  10 f e e t  t a l l ;  t h e  r o o t - s u c k e r i n g  s a s s a f r a s  and 
b l a c k  l o c u s t  were m o s t l y  s i n g l e  s tems o f  equa l  o r  g r e a t e r  
height .  I n  a l l  p r o b a b i l i t y ,  some of  t h e s e  stems had under- 
ground connections. 

As w i t h  t h e  s m a l l e r  s p r o u t s  on t h e  r o a d s i d e s ,  t h e  
common hardwoods, e x c e p t  w h i t e  a s h ,  were s a t i s f a c t o r i l y  

Table 3 . - -Kil ls  of  marked plants two growing seasons after  oil-basal 

treatment on telephone l ines  on two forests 

White b r a i n  George Washington 

Species I K i l l  1 Species I K i l l 2  

Percent Percent 

White ash 37 Mixed mks 92 

Red mple  92 Mixed hickories 100 

Sugar mple  90 Red mple  95 

Striped nuple 97 Sassafras LOO 

Ycllov birch 89 Black locust 95 

Beech 100 

Black cherry 89 

L r o d  (Ostrya) 94  

' Figures based upon 18 plants each of  black cherry and ironwood, 
upon 35 t o  40 plants of  a l l  others. 

'Figures based upm 21 t o  25 plants. 



k i l l e d .  'Ihe k i l l s  o f  s a s s a f r a s  and l o c u s t  a r e ,  of  course ,  
n o t  abso lu te ;  k i l l s  were recorded whenever a stem was dead 
and no new s u c k e r s  had appeared i n  t h e  immediate v i c i n i t y  
( w i t h i n  a b o u t  2 f e e t ) .  T h i s ,  however, was a n  a r b i t r a r y  
standard; t h e  l a t e r a l  r o o t s  of  these  spec ies  a r e  widespread- 
i n g  and s u c k e r s  a r i s i n g  5, 1 0 ,  o r  more f e e t  away c o u l d  
e a s i l y  be on t h e  same r o o t  with a k i l l e d  stem. 

Coni fe rous  spec ies - -mos t ly  whi te  p i n e ,  balsam f i r ,  
and r e d  s p r u c e - - a l s o  were w e l l  r e p r e s e n t e d  on t h e  White 
Mountain l i n e .  S i z e s  ranged up t o  s a p l i n g s  8 f e e t  o r  more 
t a l l .  Seedl ings up t o  about  3 f e e t  t a l l  u s u a l l y  were given 
a drenching o v e r a l l  f o l i a g e  and stem spray,  and were k i l l e d .  
Larger  t r e e s  were basa l - sprayed  i n  t h e  same manner a s  t h e  
hardwoods. As is now g e n e r a l l y  r e c o m i z e d  by brush-control  
workers, most c o n i f e r s  beyond small seed l ing  s i z e s  a r e  r e l a -  
t i v e l y  r e s i s t a n t  t o  2 , 4 , 5 - T  i n  bo th  f o l i a g e  and b a s a l  ap- 
p l i c a t i o n s .  This  was confirmed i n  t h e  M i t e  hbuntain t e s t :  
t h e  k i l l ,  exc lus ive  of  t h e  drenched seed l ings ,  was est imated 
t o  be about 25 percent .  

APPRAISAL AND DISCUSSION 
OF RESULTS 

?he t e s t s  demonstrated t h a t  the  common woody roadside 
v e g e t a t i o n  i n  our  e a s t e r n  f o r e s t s  could be c o n t r o l l e d  wi th  
an o i l - b a s a l  spray of 2,4,5-T a t  12 pounds ahg. T h i s  t r e a t -  
ment was s u f f i c i e n t l y  e f f e c t i v e  t o  be considered a p r a c t i c a -  
b l e  replacement f o r  mechanical mowing. On s p e c i e s  t h a t  do 
n o t  r o o t - s u c k e r ,  whi te  a s h  excep ted ,  thorough a p p l i c a t i o n  
can  be expec ted  t o  g i v e  around 80 p e r c e n t  o r  b e t t e r  r o o t -  
k i l l s .  Kills of  a s h  may be  on ly  50 per'cent o r  l e s s ,  b u t  
s i n c e  ash seldom is a predominant roads ide  s p e c i e s ,  it does 
not  pose a g r e a t  problem. Root-suckering s p e c i e s ,  of  which 
b lack  l o c u s t  i s  t h e  most common r e p r e s e n t a t i v e ,  a r e  e a s i l y  
top-k i l l ed  but o f t e n  regenerate  f r a n  t h e  roo ts .  P a r t i c u l a r l y  
on t h e  more southern f o r e s t s  o f  t h e  region,  black l o c u s t  is 
t h e  most t roublesome s p e c i e s  t o  c o n t r o l  under a regime of  
per iod ic  o i l - b a s a l  spraying with 2,4,5-T. 

Water-fol iage s p r a y i n g  is no t  regarded a s  having an 
important  p l a c e  i n  our  road-maintenance work. It is much 
l e s s  e f f e c t i v e  than o i l - b a s a l  t r e a t m e n t  i n  t e rms  o f  r o o t  
k i l l  and, i f  a p p l i e d  s e l e c t i v e l y  (by manual ly c o n t r o l l e d  



nozzles) ,  t h e  c o s t  per  a p p l i c a t i o n  would no t  be a g r e a t  dea l  
l e s s  than  f o r  o i l - b a s a l .  Cos t s  p e r  a p p l i c a t i o n  and,  pos- 
s i b l y ,  average  per-annum c o s t s  cou ld  be reduced by mecha- 
nized blanket  f o l i a g e  a p p l i c a t i o n s  with a spray boom o r  m i s t  
blower. ' h a t  is t h e  method recommended o r  p rac t iced  on some 
n a t i o n a l  f o r e s t s  i n  o t h e r  p a r t s  o f  t h e  country.  Madison, 
f o r  i n s t a n c e ,  recomnends mechanized b lanke t  f o l i a g e  sprays  
a s  p r a c t i c a l  on t h e  f o r e s t s  of  t h e  P a c i f i c  Northwest,  a l -  
though recognizing t h a t  most of  t h e  brush w i l l  n o t  be  roo t -  
k i l l e d ,  and t h a t  r e t r e a t m e n t  a t  i n t e r v a l s  o f  2 t o  4 y e a r s  
w i l l  be required.5 

For  r e a s o n s  o f  a e s t h e t i c s ,  p u b l i c  r e l a t i o n s ,  and 
roadside s o i l  s t a b i l i t y ,  we nevef have s e r i o u s l y  considered 
b lanke t  f o l i a g e  spray ing  f o r  Region 7 n a t i o n a l  f o r e s t s  ex- 
c e p t ,  p o s s i b l y ,  f o r  a few s p e c i a l  s i t u a t i o n s  where t h i s  
method might  be e f f e c t i v e  and e a s i e r  t o  app ly  t h a n  b a s a l  
t reatment .  A road bordered by dense a l d e r  t h i c k e t s  o r  by a 
dense growth of  small b i rches  (both s e n s i t i v e  spec ies )  might 
be considered f o r  blanket  fo l iage  t reatment ,  p a r t i c u l a r l y  i f  
i t  were a u t i l i t y  road t h a t  was not much used by t h e  publ ic .  

Our b a s i c  po l icy ,  adopted dur ing  t h e  t e s t i n g  per iod  
and unchanged today ,  is t o  r e l y  main ly  on t h e  s e l e c t i v e  
b a s a l  method. By s o  d o i n g  we (1) minimize o b j e c t i o n a b l e  
mass brown-offs; (2) save most of t h e  d e s i r a b l e  low vegeta- 
t i o n ;  and (3) a c c o m p l i s h  maximum r o o t  k i l l s ,  t h e r e b y  
s t r e t c h i n g  t h e  t o l e r a b l e  i n t e r v a l  between' t reatments  t o  t h e  
maximum. Although s e l e c t i v e  o i l - b a s a l  t r e a t m e n t  may c o s t  
somewhat more per  a p p l i c a t i o n ,  average per-year  c o s t s  f o r  
b r u s h  c o n t r o l  were e x p e c t e d  t o  be no h i g h e r  t h a n  under a 
wate r - fo l iage  regime, and c o n t r o l  would be achieved w i t h  a 
minimum of undesirable  s i d e  e f f e c t s .  A s  w i l l  be shown l a t e r  
i n  d i scuss ing  t h e  a c t i o n  program, these  expectat ions i n  gen- 
e r a l  have been rea l ized .  

 adis is on, Robert W. Three types  of treatment kill brush, make 
roads s a f e ,  easy t o  maintain. Timbermn Vol. 60  (13): 38-39, 68. 



Spray Equipment 

The development  o f  s a f e  and e f f i c i e n t  equipment ,  
adapted t o  t h e  s p e c i f i c  j o b  of  s e l e c t i v e  spray ing  on f o r e s t  
roads, was an important  p a r t  of t h e  t e s t i n g  program, and has 
con t inued  i n t o  t h e  p r e s e n t  a c t i o n  program. For  e f f i c i e n t  
and economical o p e r a t i o n  it  was necessary t h a t  t h e  work be 
mechanized a s  much a s  p o s s i b l e .  T h e r e f o r e  power s p r a y e r s  
a r e  used f o r  n e a r l y  a l l  r o u t i n e  r o a d s i d e  work. 'Ihe power 
r i g s  a r e  supplemented by backpack hand s p r a y e r s  f o r  use  i n  
p l a c e s  t h a t  can  n o t  be reached  c o n v e n i e n t l y  by t h e  power 
equipment. 

POWER SPRAY RIGS 

'Ihe b a s i c  pumper u n i t  f o r  t h e  power spray  r i g s  is of  
t h e  type  commonly used i n  f i r e  suppress ion  work; i n  f a c t ,  
t h e s e  pumpers a r e  m a i n t a i n e d  on t h e  n a t i o n a l  f o r e s t s  f o r  
d u a l  s e r v i c e  i n  both brush-cont ro l  and f i r e - c o n t r o l  opera- 
t i o n s .  S i n c e  s t a n d a r d  hose  c o n n e c t i o n s  and a d a p t e r s  a r e  
used  on bo th  i n t a k e  and d i s c h a r g e  s i d e s  of  t h e  pump, t h e  
u n i t  can be converted. from a sprayer  t o  a  f i r e - c o n t r o l  pump- 
e r  o r  vice-versa i n  a  mat te r  of minutes. 

'Ihe pump is a gear- type P a c i f i c  Marine with a  capaci-  
t y  o f  17 g a l l o n s  p e r  minute a t  250 pounds p r e s s u r e .  Power 
is supplied through a d i r e c t - d r i v e  connect ion by a  5-horse- 
power, a i r - c o o l e d  e n g i n e ;  pump, e n g i n e ,  and a  175-ga l lon  
tank a r e  mounted on wooden s k i d s  f o r  convenience i n  s l i p p i n g  
on and o f f  t h e  bed o f  a  t ruck .  With empty tank  t h e  o u t f i t  
weighs 585 pounds; w i t h  f u l l  t ank ,  a lmost  a  ton .  Thus i t  
may be used  on a  1 - ton  p ickup  o r  o t h e r  t r u c k  of  s u i t a b l e  
capaci ty ( f i g .  2 ) .  

'Ihe r e l a t i v e l y  high pump capac i ty  t h a t  is needed f o r  
use  i n  f i r e - f i g h t i n g  a f f o r d s  cons iderab le  r e c i r c u l a t i o n  and 
a g i t a t i o n  of  t h e  h e r b i c i d a l  mixture when t h e  o u t f i t  is used 
f o r  spraying.  I n  a d d i t i o n ,  a h y d r a u l i c  j e t - t y p e  a g i t a t o r ,  
i n s t a l l e d  near  t h e  bottom of  t h e  t ank ,assures  cons tan t  un i -  
formity of t h e  mixture. T h i s  f e a t u r e  is la rge ly  superf luous 
when us ing  o i l  s o l u t i o n s  o f  2,4,5-T e s t e r ,  but is d e s i r a b l e  
f o r  t h e  o c c a s i o n a l  i n s t a n c e s  when w a t e r  emuls ions  may be 
used. 
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Figure  2.--A power sprayer ,  conver ted  from a  s tandard-  
model f i r e - c o n t r o l  pumper, i n  use on a  road  on t h e  
Monongahe l a  National  F o r e s t .  The p o l e s  ho ld  surp lus  
hose off the ground and out of the way when spray ing  
c l o s e  t o  t h e  t r u c k ,  a s  shown h e r e .  When t h e  f u l l  
length of the  hose is needed, i t  is e a s i l y  a v a i l a b l e .  

Two l e n g t h s  o f  3/8- inch o i l - r e s i s t a n t  h o s e ,  e a c h  
about 30 f e e t  long and equipped with wand, nozzle, and shu t -  
o f f  va lve ,  a r e  a t t a c h e d  t o  t h e  pump o u t l e t .  Each hose and 
wand assembly is o p e r a t e d  by a  man on t h e  ground; u s u a l l y  
one man works each s i d e  of  t h e  road a s  t h e  t r u c k  and spray- 
e r  ease along ( f ig .  2 ) .  

HAND PUMPS 

E f f i c i e n t ,  ~ r o p e r l y  equipped hand pumps a r e  near ly  as 
e f f e c t i v e  a s  power r i g s  i n  many s i t u a t i o n s ,  p a r t i c u l a r l y  f o r  
basa l  s p r a y i n g  where high p r e s s u r e s  a r e  not  important .  Of 
c o u r s e  t h e y  a r e  h a r d e r  t o  c a r r y  and m a n i p u l a t e  t h a n  t h e  
power equipment, and a r e  l i t t l e  used on access ib le  roadsides.  
However, t h e r e  is need f o r  them i n  t r e a t i n g  a r e a s  t h a t  a r e  
n o t  e a s i l y  a c c e s s i b l e  t o  a  r i g .  Such a r e a s  i n c l u d e  
p a r t s  of  many camping and p i c n i c  grounds, some f o o t  t r a i l s  

1 2  



Figure 3 . - - A .  Back-pack sprayer  of the t y p e  used i n  
Region 7. Manufacturer's hose,  wand, and v a l v e  a s -  
sembly has been .rep laced  by higher q u a l i t y ,  b e t t e r  
designed equipment. Side l ever  i s  on oppos i te  s i d e  
of tank i n  t h i s  v iew.  B. Back-pack sprayer i n  posi-  
t i o n  for use .  Lever i s  grasped by man's r igh t  hand. 
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around high-use r e c r e a t i o n  s p o t s ,  and t h e  i n s i d e  v i s t a s  of 
sharp curves i n  f o r e s t  roads.  Three hand pumps a r e  c a r r i e d  
a s  a s tandard complement with each power spray u n i t .  

Region 7 h a s  t r i e d  var ious  types  and brands o f  hand 
pumps, and h a s  done some work i n  modifying c e r t a i n  compo- 
nents  of  s e v e r a l  product ion models. From t h i s  experience,  a 
backpack type of  hand sprayer  with a s t a i n l e s s  s t e e l  tank of  
about  4%-gallon c a p a c i t y ,  w i t h  b u i l t - i n  pump and a g i t a t o r  
operated by a s i d e  l e v e r ,  h a s  been adopted a s  s tandard  ( f i g .  
3 ) .  

For more e f f i c i e n t  operat ion and t o  p r o t e c t  t h e  oper- 
a t o r  from leakage,  t h e  r e g u l a r  hose and wand assembl ies  of  
manufac ture rs '  u n i t s  were r e p l a c e d  w i t h  t a i l o r e d  1/8-inch 
aluminum wands t h r e a d e d  f o r  a d a p t e r s  w i t h o u t  g a s k e t s  o r  
washers; high-qual i ty ,  no-leak, t r igger - type  cu t -of f  valves;  
and o i l -  and c h e m i c a l - r e s i s t a n t  hose f i t t e d  w i t h  t h r e a d e d  
s t e e l  o r  b rass  couplings and c i r c l e  clamps. 

NOZZLES AND T I P S  

E f f i c i e n t  s p r a y i n g  r e q u i r e s  well-made n o z z l e s  and 
t i p s  of  a type t h a t  is adapted t o  t h e  p a r t i c u l a r  j o b  a t  hand. 
Use of  t h e  wrong type of nozzle  assembly r e s u l t s  i n  waste of  
spray  m a t e r i a l ,  h i g h e r  c o s t s  f o r  bo th  m a t e r i a l  and l a b o r ,  
and may r e s u l t  i n  poorer  a p p l i c a t i o n  and poorer  k i l l s .  Each 
spray crew should c a r r y  a s e l e c t i o n  of  nozzles  s u i t e d  t o  t h e  
d i f f e r e n t  condi t ions  they a r e  l i k e l y  t o  encounter.  

Nozzle performance and s p r a y i n g  e f f i c i e n c y  a r e  a f -  
f e c t e d  by t h e  o p e r a t i n g  p r e s s u r e .  By r e g u l a t i n g  e n g i n e  
s p e e d  and t h e  v a l v e s  t h a t  c o n t r o l  r e - c i r c u l a t i o n  o f  t h e  
l i q u i d ,  d e s i r e d  p r e s s u r e s  can be maintained. Basal spraying 
i s  b e s t  done a t  moderate p ressures ;  f o l i a g e  spray ing ,  espe- 
c i a l l y  i n  dense o r  t a l l  brush, r e q u i r e s  h igher  p r e s s u r e s  t o  
accomplish good coverage. As a s a f e t y  measure, power spray- 
e r s  must be equipped with a p ressure  gage. 



After trying a number of nozzle and pressure combina- 
tions, Region 7 has adopted the following standards: 

Basal Spraying 

For stumps or scattered stems of 2%inch basal diame- 
ter and larger: wide-angle cone-type nozzle at 40 to 
60 PSI (pounds per square inch). 

For stumps or scattered stems less than 2% inches in 
diameter: medium-angle cone-type nozzle at 40 to 60 
PSI. 

For dense, small brush: wide-angle fan-type nozzle at 
40 to 70 PSI. 

Foliage Spraying 

For tall or dense brush: medium-angle cone-type nozzle 
at 150 to 175 PSI. 

For scattered small brush: medium-angle fan-type noz- 
zle at 50 to 70 PSI. 

The above standards are for power spraying. Nozzles 
and tips are interchangeable between power and hand spray- 
ers, but pressures above 40 PSI or so are not readily at- 
tainable with hand pumps. 

Additional details and specifications for any of the 
equipment mentioned above, and names of manufacturers, may 
be obtained from the U. S. Forest Service, 6816 Market 
Street, Upper Darby, Pennsylvania. 



Brush Control in Practice 
on the National Forests 

?he seven na t iona l  f o r e s t s  i n  Region 7 maintain about 
1,700 mi les  of  road. The o r i g i n a l  plan f o r  conversion from 
annual mowing t o  chemical brush c o n t r o l  on a l l  na t iona l  fo r -  
e s t  roads c a l l e d  f o r  a g radua l  change-over i n  5 y e a r s ,  be- 
ginning i n  1956. As of 1959 one f o r e s t - - t h e  George Washing- 
ton--had completed t h e  change-over, a l l  t h e i r  r o a d s  having 
been sprayed a t  l e a s t  once. The o ther  f o r e s t s ,  now i n  v a r i -  
ous  s t a g e s  of  t r a n s i t i o n ,  a r e  expec ted  t o  have a l l  t h e i r  
roads under chemical c o n t r o l ,  a s  scheduled, by J u l y  1961. 

One o f  t h e  c r u c i a l  t e s t s  of a new method f o r  doing 
any j o b  is i ts  acceptance by t h e  people who a c t u a l l y  apply 
o r  u s e  it. On t h e  n a t i o n a l  f o r e s t s ,  use  of  chemica l s  f o r  
c o n t r o l l i n g  roadside brush has  passed t h i s  t e s t  with f l y i n g  
c o l o r s .  True,  some of  t h e  men a t  f i r s t  have been h e s i t a n t  
t o  make t h e  change e i t h e r  because  o f  i n e r t i a ,  o r  f e a r  o f  
adverse publ ic  opinion, o,r because of sent imental  admiration 
f o r  t h e  groomed look t h a t  mowing temporari ly  confers  upon a 
roadside. Wlt a f t e r  a year  o r  two of  experience with spray- 
i n g ,  t h e s e  a t t i t u d e s  have u s u a l l y  changed. Most n a t i o n a l  
f o r e s t  personne l  w i t h  whom we have d i s c u s s e d  t h e  s u b j e c t ,  
from s u p e r v i s o r s  down, a r e  s o l d  on chemical b rush  c o n t r o l .  
P a r t i c u l a r l y  impressive has  been t h e  unprompted enthusiasm 
displayed by s e v e r a l  o f  t h e  road-maintenance foremen. 

ADVANTAGES OF THE 
CHEMICAL METHOD 

What, p r e c i s e l y ,  a r e  t h e  advantages  o f  h e r b i c i d a l  
con t ro l  over mowing? And why do road-maintenance men p r e f e r  
t h e  sprayer  t o  t h e  mower? 

I .  S p r a y i n g  
I s  More E c o n o m i c a l  

The average c o s t  f o r  mowing p r i o r  t o  1956 was about 
$16 p e r  year  p e r  mile  of road. The average i n i t i a l  c o s t  per  
mi le  o f  road f o r  s e l e c t i v e  o i l - b a s a l  spray ing  is about $45. 
But one p r o p e r l y  done chemica l  t r e a t m e n t  i s  good f o r  a t  



l e a s t  5 years ;  thus  the  c o s t  per  year i s  $9, whereas t h e  $16 
mowing j o b  must be  done every year .  On t h i s  b a s i s ,  chemicals 
can  be expected t o  reduce brush c o n t r o l  c o s t s  by more than  
40 p e r c e n t ,  A c t u a l l y ,  some of  t h e  e a r l i e r  spray  j o b s  a r e  
holding s o  w e l l  t h a t  our est imated 5 - ~ e a r  t reatment  i n t e r v a l  
appears  t o  be very conserva t ive :  except  where b lack  l o c u s t  
i s  abundant, we b e l i e v e ,  many roads  w i l l  hold a s  long  a s  8 
y e a r s  o r  more w i t h o u t  r e - t r e a t m e n t - - w i t h  p r o p o r t i o n a t e l y  
g r e a t e r  savings i n  maintenance c o s t s  ( f i g .  5). 

F i g u r e  4.--A road  on t h e  George Washington N a t i o n a l  
F o r e s t  2 y e a r s  a f t e r  s p r a y i n g  i n  1957. She l f  con- 
s t r u c t i o n  a l o n g  a s l o p e ,  w i t h  bank on one s i d e  and 
drop-off on t h e  o t h e r ,  i s  t y p i c a l  of many f o r e s t  
roads.  With s e l e c t i v e  o i l - b a s a l  spraying,  the  bank 
remains s t a b i l i z e d  under herbaceous cover .  Compare 
t h i s  with Figure 1. 



Moreover, the capital  cost o f  spray equipment i s  con- 
siderably l e s s  than tha t  for mowing equipment, maintenance 
cos t s  f o r  spray equipment are lower, and l e s s  time i s  l o s t  
from breakdowns. Although these items are re f l ec t ed  i n  the 
per-mile costs  c i ted  above, they merit special mention. 

Figure 5.--A road on the A 1  legheny National Forest 5 
years a f t e r  o i l -basal  and stump spraying i n  1954. 
Large brush, which under mowing maintenance had been 
allowed t o  grow up along the edge of the timber, was 
cut and the stumps were t reated .  Very l i t t l e  woody 
regrowth has developed here ;  t h i s  road can stand 
several  years more before retreatment w i l l  be re -  
quired. 



2. S p r a y i n g  
Is E a s i e r  Work 

Driving a power mower is a t r y i n g  j o b ,  a s  t h e  opera- 
t o r  must be ever  v i g i l a n t  i n  maneuvering h i s  machine a long  
s l o p i n g  road shoulders ,  avoiding rocks ,  d i t c h e s ,  and o t h e r  
hazards. I n  add i t ion  t o  t h e  machine mowing, i t  is necessary 
t o  do considerable  hand c u t t i n g  with scy thes  and brush-hooks, 
and  o c c a s i o n a l l y  w i t h  a x e s  and saws, i n  c l e a r i n g  a round  
guard r a i l s  and c u l v e r t  heads,  and i n  ' d a y l i g h t i n g '  curves  
i n  t h e  road. 

Spraying is a much more re laxed  t y p e  o f  l a b o r .  The 
t r u c k  d r i v e r  moves s lowly down t h e  middle o f  t h e  road ,  and 
t h e  phys ica l  demands upon t h e  nozzle-men a r e  l i g h t  compared 
t o  s c y t h e  o r  brush-hook work. Spraying w i t h  t h e  backpack 
o u t f i t s  o f  course i s  mo.re l a b o r i o u s ,  but  o r d i n a r i l y  t h i s  is 
r e q u i r e d  o n l y  i n t e r m i t t e n t l y  and  t h u s  d o e s  n o t  become 
burdensome. 

3. S p r a y i n g  P e r m i t s  
G r e a t e r  F l e x i b i l i t y  On The J o b  

Mowing u s u a l l y  h a s  been l i m i t e d  t o  one swath o f  5 o r  
6 f e e t ;  t o  c u t  back f a r t h e r  r e q u i r e s  a second pass  and prac-  
t i c a l l y  a doubling of t h e  c o s t s  f o r  t h e  mileage s o  t r e a t e d .  
Spraying, on t h e  o ther  hand, can be varied t o  f i t  t h e  s i t u a -  
t i o n  from s p o t  t o  spo t :  3 o r  4 f e e t  may be adequate here ;  8 
o r  10 f e e t  o f  c l e a r a n c e  may be  d e s i r a b l e  t h e r e ;  and on 
curves t reatment  with t h e  power o u t f i t  can be extended 20 t o  
30 f e e t  from t h e  road edge--and f a r t h e r ,  i f  n e c e s s a r y ,  by 
use of  hand sprayers .  

4 .  S p r a y i n g  P e r m i t s  G r e a t e r  
F l e x i b i l i t y  i n  Work Programming  

Mowing i s  l i m i t e d  t o  a p e r i o d  o f  2 months o r  s o  i n  
mid and l a t e  summer. Because of  t h e  n e c e s s i t y  t o  g e t  over  
a l l  t h e  roads i n  a l i m i t e d  time, t h e  j o b  e x e r t e d  a r e l e n t -  
less p r e s s u r e  on t h e  r e s p o n s i b l e  foremen each  y e a r .  But 
o i l - b a s a l  o r  stump s p r a y i n g  can be done a t  a lmost  any t ime 
when the ground is f r e e  of  snow. And i f  a spray j o b  sched- 
u led  f o r  one year  has t o  be postponed u n t i l  t h e  nex t  y e a r ,  
no s i g n i f i c a n t  compl ica t ions  w i l l  ensue; t h e  crews simply 



w i l l  have t o  cover a l i t t l e  more mileage t h e  nex t  year .  So, 
under chemical  c o n t r o l ,  i t  i s  much e a s i e r  f o r  maintenance 
men on t h e  f o r e s t s  t o  ba lance  t h e i r  work programs and t o  
a d j u s t  them a s  condi t ions  may requi re .  

Methods of T r e a t m e n t  

A s  a genera l  ~ o l i c y  f o r  c o n t r o l l i n g  brush a long  e s -  
t ab l i shed  roads on e a s t e r n  f o r e s t s ,  s e l e c t i v e  basa l  spray ing  
with low-vola t i l e  2,4 ,5-T e s t e r  i n  o i l  a t  a concent ra t ion  of  
12 pounds ahg is recommended. When new roads a r e  b u i l t ,  t h e  
same h e r b i c i d a l  s o l u t i o n  may be used  a s  a stump spray  i m -  
m e d i a t e l y  a f t e r  t h e  o r i g i n a l  o r  c a p i t a l  c l e a r i n g .  I f  a 
neg lec ted  o r  abandoned road, bordered by dense,  t a l l  b rush  
i s  t o  be renovated, such brush should be c u t  and t h e  stumps 
t r e a t e d  a s  on c a p i t a l  c l e a r i n g s .  

A l l  o i l - b a s a l  s p r a y i n g  on e i t h e r  s t a n d i n g  s tems o r  
stumps should be r igorous ly  s e l e c t i v e .  Trea t  only undesira- 
b l e  spec ies ;  c u t  o f f  t h e  spray when moving from one stem o r  
stump t o  t h e  next ;  save a s  many herbs and low-growing shrubs 
a s  p o s s i b l e ,  n o t  on ly  f o r  a e s t h e t i c  r e a s o n s ,  bu t  a l s o  be- 
c a u s e  t h e s e  p l a n t s  s t a b i l i z e  t h e  s o i l ,  f u r n i s h  food f o r  
w i l d l i f e ,  and i n h i b i t  t h e  r e - e s t a b l i s h m e n t  of  u n d e s i r a b l e  
woody s p e c i e s .  I n  f u r t h e r  defe rence  t o  a e s t h e t i c  v a l u e s ,  
s c a t t e r e d  specimens of t h e  t a l l e r  ornamental s p e c i e s ,  such 
a s  dogwood, redbud, l a u r e l ,  and h o l l y ,  may be l e f t  wherever 
they w i l l  not  c o n s t i t u t e  a nuisance. 

Water-foliage spraying is  suggested a s  an a l t e r n a t i v e  
method f o r  those  occasional  s i t u a t i o n s  i n  which t h e  predomi- 
nant  s p e c i e s  a r e  c o n t r o l l e d  about a s  well  by one method as 
t h e  o t h e r ;  such s p e c i e s  i n c l u d e  a l d e r ,  a l l  b i rches ,  s a s s a -  
f r a s ,  sumac, black l o c u s t ,  and yellow-poplar.  By us ing  t h e  
wate r - fo l iage  method, modest sav ings  i n  m a t e r i a l  c o s t s  a r e  
poss ib le .  However, roads ides  on which only s e n s i t i v e  spe- 

'see also: Roadside spraying with chemicals--knual for Foremen. 
U. S. Forest Service, Region 7, Upper Darby, Pa. 22 pp. 1959. 



c i e s  occur w i l l  be encountered s o  seldom, o r  over such s h o r t  
s t r e t c h e s ,  t h a t  s p r a y  crews o r d i n a r i l y  w i l l  n o t  f i n d  it 
worth while t o  change methods. 

I f  a w a t e r - f o l i a g e  s p r a y  i s  t o  be used,  t h e  recom- 
mended mix is 4 pounds ahg o f  low-vola t i l e  2 ,4,5-T e s t e r  i n  
water ,  o r  i n  a 10-percent  o i l - in -wate r  emulsion. The addi-  
t i o n  of  o i l  i s  suggested p a r t i c u l a r l y  f o r  any f o l i a g e  spray- 
i n g  done toward t h e  l a t t e r  p a r t  o f  t h e  g r o w i n g  s e a s o n .  
Formulations o f  2,4,5-T designed e s p e c i a l l y  f o r  use i n  o i l -  
water  emulsions a r e  a v a i l a b l e ;  however, with a g i t a t i o n ,  t h e  
regu la r  fornlulations can be used. For bes t  r e s u l t s  i n  f o l i -  
age spray ing ,  u s e  p r e s s u r e s  o f  150 PSI o r  more, and com- 
p l e t e l y  wet a l l  f o l i a g e  and stems. 

P r o p e r  C h e m i c a l s  

Only t h e  l o w - v o l a t i l e  e s t e r s  o f  2 ,4 ,5 -T  should  be 
used. For use on t h e  n a t i o n a l  f o r e s t s ,  chemicals r u s t  meet 
Federal S p e c i f i c a t i o n  0-H-210a f o r  Type 11, which des igna tes  
t h e  l i q u i d  e s t e r  form of 2,4,5-T,  and Class  2, which des ig-  
n a t e s  e s t e r s  o f  low v o l a t i l i t y .  We do not  recommend use of  
mix tures  of 2 ,4 ,  D and 2 , 4 , 5 - T  on t h e  usua l  run  of  e a s t e r n  
f o r e s t  spec ies .  

'Ihe o i l  used i n  our  work has  been mostly d i e s e l  o i l ,  
and we have made no comparisons with o t h e r  o i l s .  However, 
a c c o r d i n g  t o  manufac ture rs '  l a b e l s ,  No. 1 and No. 2 f u e l  
o i l ,  and kerosene a r e  equa l ly  a s  good a s  d i e s e l  o i l .  

Crew Training 
and P r o p e r  A p p l i c a t i o n  

Thorough t r a i n i n g  o f  spray crews is important .  Most 
ins tances  o f  poor o r  mediocre r e s u l t s  i n  our roadside spray- 
i n g  can be charged t o  inadequa te  t r a i n i n g  o f  crew members. 
Foremen and nozzlemen must know t h e  common woody spec ies - -  
t h e  ones t o  t r e a t  and t h e  ones t o  save. Moreover, they must 
be a b l e  t o  recognize t h e s e  s p e c i e s  both i n  l e a f  and i n  dor- 
mant c o n d i t i o n ,  a s  o i l - b a s a l  s p r a y i n g  may be done a t  any 
season when t h e  ground is bare  o f  snow. Second, t h e  crewmen 
must apprec ia te  t h e  importance of  thorough a p p l i c a t i o n ,  and 
be consc ien t ious  enough t o  do t h e  j o b  r i g h t .  Thoroughness ' 

means soaking every stump o r  stem base so copiously t h a t  t h e  



r o o t  c o l l a r  zone, which may be s e v e r a l  i n c h e s  benea th  t h e  
s u r f a c e  o f  t h e  l i t t e r ,  is completely wetted. P a r t i c u l a r l y  
on t h e  more r e s i s t a n t  s p e c i e s ,  such a s  t h e  maples and a s h ,  
f a i l u r e  t o  wet t h i s  zone l e a v e s  dormant buds un in jured  and 
capable  o f  g e n e r a t i n g  new s p r o u t s .  Wel l - t ra ined ,  c a r e f u l  
nozzlemen recognize t h a t  c e r t a i n  s p e c i e s  a r e  harder  t o  k i l l  
t h a n  o t h e r s ,  and t r e a t  r e s i s t a n t  ones somewhat more i n t e n -  
s i v e l y .  

I t  h a s  been s t a t e d  above t h a t  most p roper ly  t r e a t e d  
roads a r e  expected t o  s t a n d  a t  l e a s t  5 years  between t r e a t -  
ments, and t h a t  some roads might s t a n d  severa l  y e a r s  longer. 
No doubt t h e r e  w i l l  be much v a r i a t i o n  from one p iece  of road 
t o  another, depending upon s o i l  c h a r a c t e r i s t i c s ,  topographic 
p o s i t i o n ,  aspec t ,  s p e c i e s  composition of  t h e  bordering f o r -  
e s t ,  and canopy development over the  roadway. Possibly t h e r e  
w i l l  be d i f f e r e n c e s  between t h e  n o r t h e r n  and sou thern  f o r -  
e s t s  o f  t h e  Region. Obviously 5 y e a r s  i s  only a t e n t a t i v e  
e s t i m a t e  of  about  how long  most roads  might s t a n d  between 
treatments. I n  p r a c t i c e  on t h e  f o r e s t s ,  maintenance foremen 
simply w i l l  watch t h e i r  roads and schedule retreatment  a s  i t  
becomes n e c e s s a r y ,  be i t  5 y e a r s ,  7 y e a r s ,  o r  any o t h e r  
i n t e r v a l .  

Retreatment, when i t  becomes necessaky probably w i l l  
be a l i g h t e r  job  on most roads than t h e  f i r s t  t reatment .  So 
f a r ,  we have only one good comparison o f  a r e t r e a t m e n t  j o b  
v e r s u s  t h e  o r i g i n a l  t r e a t m e n t :  On t h e  George Washington 
N a t i o n a l  F o r e s t ,  a 13 .6-mi le  road t h a t  was f i r s t  sp rayed  
e a r l y  i n  1956 was r e s p r a ~ e d ,  a f t e r  5 growing seasons ,  l a t e  
i n  1960. The o r i g i n a l  b r u s h  was a h e a v i e r - t h a n - a v e r a g e  
growth of  mixed oaks; 100 ga l lons  of  herb ic ide  were used per  
mi le ,  and t h e  c o s t  per  mile  was $58.50. I n  1960, t h e  brush 
d e n s i t y  was cons iderab ly  l e s s ,  a s  evidenced by use of only 
59 g a l l o n s  o f  h e r b i c i d e  p e r  mi le .  Despi te  somewhat h igher  
u n i t  c o s t s  f o r  both l a b o r  and mate r ia l s ,  t h e  retreatment  was 
done f o r  $34.50 per  mile. 

, 
The retreatment  ques t ion  genera l ly  w i l l  a r i s e  soonest  

on those  roads where c o n s i d e r a b l e  black l o c u s t  i s  presen t .  
There doubt less  w i l l  be s i t u a t i o n s  where the l o c u s t  w i l l  re-  
q u i r e  a t t e n t i o n  s e v e r a l  y e a r s  before assoc ia ted  s p e c i e s  have 



made much comeback. For such s i t u a t i o n s  we suggest  consider-  
a t i o n  of  a l i g h t ,  touch-up t reatment ,  which mostly would be 
r e s t r i c t e d  t o  t h e  l a r g e r  l o c u s t  s tems,  and c o u l d  be  done 
f a i r l y  q u i c k l y  and cheaply by a 2- o r  3-man crew c r u i s i n g  
t h e  r o a d s  i n  a l i g h t  t r u c k  and c a r r y i n g  o n l y  back-pack 
sprayers .  

I n  t h i s  connect ion,  some simple a d m i n i s t r a t i v e  t e s t s  
o f  o ther  chemicals on black l o c u s t  a r e  recommended. Amino- 
t r i a z o l e ,  i n  p a r t i c u l a r ,  a p p l i e d  a s  a f o l i a g e  s p r a y ,  h a s  
been r e p o r t e d  t o  k i l l  t h e  stems of  l o c u s t  and t o  suppress  
sucker  regrowth markedly b e t t e r  than 2,4,5-T. I f  t h e  e s -  
t a b l i s h e d  l o c u s t  r o o t  systems a c t u a l l y  cou ld  be k i l l e d ,  i t  
probably would be 1 0  y e a r s  o r  s o  b e f o r e  l o c u s t s  from seed  
regenerat ion again would become a s p e c i a l  problem. 

Summary 

Because o f  t h e  e x c e s s i v e  c o s t s  o f  mowing t h e  1700 
m i l e s  o f  road  each y e a r  on t h e  seven n a t i o n a l  f o r e s t s  i n  
Region 7 ,  t e s t s  o f  chemical  methods o f  brush c o n t r o l  were 
s t a r t e d  i n  1951 and continued on f i v e  f o r e s t s  through 1955. 

R e s u l t s  of t h e  t e s t s  i n d i c a t e d  t h a t  r o a d s i d e  brush 
could be s a t i s f a c t o r i l y  c o n t r o l l e d  by an o i l - b a s a l  spray o f  
2,4,5-T,  s e l e c t i v e l y  a p p l i e d ,  and t h a t  t h e  c o s t s  would be 
l e s s  than f o r  annual mowing. 

I n  1956, a 5-year  program f o r  c o n v e r t i n g  e n t i r e l y  
from mowing t o  chemical c o n t r o l  on a l l  Region 7 f o r e s t s  was 
s t a r t e d .  One f o r e s t  completed t h e  conversion i n  1959; t h e  
o t h e r s  a r e  expected t o  f i n i s h  on schedule by J u l y  1961. 

During t h e  t e s t i n g  per iod  and s i n c e ,  r e l a t i v e l y  s i m -  
p l e  m o d i f i c a t i o n s  of  s tandard-model  s l i p - o n  f i r e  pumpers 
have been p e r f e c t e d  f o r  c o n v e r t i n g  t h e  pumpers i n t o  power 
sprayers .  S ince  t h e  pumpers can be conver ted  from one use  

7 ~ e f f e r s ,  W. A. Late-season fol iage appl icat ions of amino- 
t r iazole  and amino-triazole-benzoic combinations on black locust. 
Northeast. Weed Control Conf. Proc. 14: 383-392. 1960. 

23 



t o  t he  o ther  i n  a few minutes, only a small investment i n  
spray equipment is required. Back-pack sprayers, a l s o  some- 
what modified from production models, a r e  used t o  supplement 
the power ou t f i t s .  

Exper ience  t o  d a t e  i n d i c a t e s  t h a t  most p r o p e r l y  
sprayed roads ides  can s t a n d  a t  l e a s t  5 yea r s ,  and o f t e n  
longer, before retreatment w i l l  be required. With a 5-year 
i n t e r v a l ,  brush cont ro l  c o s t s  with chemicals a r e  averaging 
about 40 percent l e s s  than cos ts  for  mowing. 




