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P REVIOUS work by Bramble e t  a 1  ( I ) ,  S u g g i t t  (2 ) ,  
Trevet t  (3), and Worley e t  a1  (4) has shown tha t  high 

spray  volumes a r e  more e f f e c t i v e  than low volumes i n  t he  
basal bark treatment of woody plants  with herbicides such a s  
2,4,5-T in  kerosene or other o i l s .  

To determine the minimum volume and concentration of 
o i  1  -he rb i c ide  s o l u t i o n s  t h a t  w i  11 prevent  o r  reduce t h e  
sprout ing  of cu t  s tubs  of small hardwood reproduction, the 
s tudy  repor ted  here  was made by t h e  Nor theas te rn  Fo res t  
Experiment S t a t i on .  A second objec t ive  of the study was t o  
observe the e f f e c t  of measured dosages and c e r t a i n  concen- 
t r a t i o n s  of 2,4,5-T applied a s  basal  treatment t o  s tanding 
t r ee s  of reproduction s ize .  
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The t e s t s  were made on the right-of-way of a  power 
l i n e  s e r v i n g  the  U.S. Fo re s t  S e r v i c e ' s  Kane Experimental 
Fores t  i n  E l k  County, Pennsylvania. Species  ava i l ab l e  fo r  
study were beech, sweet birch,  and black cherry. The maples, 
normally t o  be expected on such an area,  had been prac t ica l -  
l y  eliminated by deer browsing. 

Treatment of Stubs 
Procedure 

During the second week of May 1955, the reproduction 
in  a  s t r i p  about 20 f e e t  wide along the center  of the power 
l i n e  was mowed. S e l e c t e d  s t u b s  i n  t h i s  mowed s t r i p ,  and 
o t h e r s  from newly c u t  s a p l i n g s ,  were t r e a t e d  du r ing  t h e  
period Ju ly  14 t o  22, 1955. 

Select ion of s tubs for  treatment was on the bas is  of 
f a i r l y  uniform stem c a l i b e r ,  single-stemmed form, and spe-  
c i e s .  Ten stubs of each spec ies  were tagged for  each t r e a t -  
ment. The selected s tubs were 4 t o  6 inches t a l l  and mostly 
from 3/2 t o  1% inches i n  stem c a l i b e r  a t  t he  roo t  c o l l a r .  
Beech root  suckers were t r ea t ed  a s  individual  stems though 
some were known t o  be from the same parent root .  

A treatment s e r i e s  fo r  each species  comprised 5 d i f -  
f e r e n t  dosages of each of 4 concen t r a t i ons  of 2 ,4 ,5 -T  i n  
kerosene--a t o t a l  of 20 t rea tments ,  a s  l i s t e d  i n  t a b l e  1. 
An e s t e r  form of 2 ,4 ,5 -T  was used. Concentrat ions a r e  ex- 
pressed a s  pounds acid equivalent per hundred gallons. 

A l l  l i t t e r  and o ther  deb r i s  was removed from around 
the base of t he  s t u b  before so lu t ions  were appl ied .  Since 
Treve t t  ( 3 )  showed t h a t  it is not  necessary t o  pour so lu-  
t ions  over the cu t  end of the s tub ,  only the root co l l a r  was 
t r ea t ed .  With the 1-cc treatment it was necessary t o  use a  
small b r i s t l e  brush t o  spread the so lu t ion  evenly over the 
e n t i r e  basal  circumference. Pouring was s t a r t e d  a t  a  point 
about 1 inch above the root  c o l l a r  on the upper s ide  of the 
stem. Run-down t o  the roo t s  occurred with dosages of 4 cc 
or more. 

A l l  t rea ted  stubs were examined i n  June and September 
1956. The l a t t e r  records  a r e  e s s e n t i a l l y  f i n a l  f o r  t h i s  
study of s tub  treatments. 



Figure I.--The power l i n e  on the Kane Experimental 
Forest ,  showing the mowed s t r i p  used i n  the  

study of herbicide dosages. 

Results & Discussion 
Within a week a f t e r  treatment, cu r l i ng  and wi l t ing  of 

sprouts  on the May-cut s tubs were noted. Later  i n  the 1955 
season these sprouts  died and turned brown. Since the Ju ly-  
cu t  s tubs  bore no sprouts ,  no e f f e c t s  were evident  on them 
for  some time. 

S w e e t  B i r c h  
And Ye L 1 ow Bi r c h  

Birches  c u t  i n  May had developed s p r o u t s  o r  l i v e  
basa l  buds by J u l y  1955. Those c u t  i n  J u l y  had produced 
some sprouts  by June 1956. A t  t h a t  time 80 percent  of the  
untreated check sample of b i rch  had l i v e  sprouts ,  and 20 t o  
50 percent of those t rea ted  with 1 t o  4 cc  of plain kerosene 



had a l s o  sprouted. During the summer of  1956, however, a l l  
sprouts  on the check sample and p r a c t i c a l l y  a l l  on the 
treated stubs died (see table 2 ) .  

Table 1.--Specifications of treatments used 

I Concentration: 2.4,5-T acid I 
Amount of solution equivalent per 100 gallons 

per stub 
0. 11b. 21bs. 41bs. 

I 1 I I 

CC - E. milligrams of 2.4,5-T per stub 

1 0.0338 0 1.193 2.387 4.775 
2 .0676 0 2.387 4.775 9.550 
4 .I352 0 4.775 9.550 19.100 
8 .2705 0 9.550 19.100 38.200 
16 .5410 0 19.100 38.200 76.400 

*Kerosene anly. 

Table 2.--Number of stubs be win^ live sprouts in June 1956 

and SeDtember 1956, by treatment and species 

(Basis: 10-stub samples.) 

'No kerosene applied. 

**No chemical applied. 

***Probably faulty application: tbie stub was missed in 1955 or was mis- 
identified in 1956 re-examination. 



Figure 2.  --The mowed s t r i p ,  showing cut s tubs  ready 
for herbic ide  treatment.  

We must assume tha t  p r ac t i ca l l y  a l l  of t h i s  mortal i ty  
would have r e s u l t e d  r ega rd l e s s  of t r e a  tment . Saprophytic  
fungi had begun t o  a t t ack  some of the o ldes t  dead s tubs  by 
September 1956. The high mor t a l i t y  or  low sprout ing  capac- 
i t y  of  t he  b i r ches  a t  t he  end of t h e  f i r s t  f u l l  growing 
season shows t h a t  mowing alone w i l l  e l iminate a l l  but a  few 
indiv iduals .  Even l i g h t  he rb i c ida l  t reatments  a re  not r e -  
quired t o  control  sprouting of sweet and yellow birch s tubs  
under the conditions of t h i s  study. 

B e e c h  

The beech studied were mostly of root -sucker o r ig in  
and showed sprout a c t i v i t y  during the remainder of the 1955 
growing season and a t  the time of the June 1956 examination. 



Figure 3.--Treating a cut sapling stub with 2,4,5-T 
in kerosene. The herbicide was applied to 

the root collar with a small brush. I 
Figure 4.--Applying herbicide to a standing sapling. 

Standing trees were much more resistant 
than cut stubs. 





S i x t y  pe rcen t  of t h e  sample of u n t r e a t e d  s t u b s  showed 
sprouts  i n  June 1956. Treatment.with kerosene only did not 
e n t i r e l y  prevent sprouting e i t h e r  by June 1956 or  September 
1956, though the heavier dosages resu l ted  i n  l e s s  sprouting 
than the l i gh t e r  dosages (see tab le  2 ) .  The kerosene-treated 
s tubs ,  i n  f a c t ,  showed somewhat grea te r  percentage of l i v ing  
sprouts a t  the end of the 1956 season than i n  June, ind ica t -  
ing some recovery. 

With 1 or  more pounds of 2 ,4 ,5-T added per 100 ga l -  
lons of kerosene, the treatments were qu i t e  e f f ec t ive  i n  re- 
ducing the sp rou t s .  By September 1956 p r a c t i c a l l y  no l i v e  
sprouts remained on any herbicide-treated beech ( tab le  2 ) .  

Since beech s p r o u t s ,  even on sma l l  s t u b s ,  a r e  no t  
aggress ive ,  i t  seems apparent  t h a t  they can be con t ro l l ed  
with small dosages and low concentrations of 2,4,5-T i n  ker- 
osene applied a s  a  basal  spray. There a r e  ind ica t ions  t h a t  
mowing i n  e a r l y  May w i l l  reduce beech sprout ing:  c u t t i n g  
the stems i n  July,  a f t e r  the season's growth has reached its 
peak, w i l l  not.  

B l a c k  
Ch e rry 

The vaunted sprouting a b i l i t y  of black cherry was not  
evidenb i n  these t e s t s .  Seventy t o  80 percent of the  s tubs  
e i t h e r  f a i l e d  t o  sprout ,  o r  the sprouts  had died by Septem- 
ber 1956. This was due p a r t l y  t o  the f a c t  t h a t  much of  the  
cherry i n  t he  s tudy area  had been small  suppressed stems. 
It had been overtopped by the b i rches  o r  crowded by beech 
roo t  s u c k e r s ,  and was seldom of the  upper canopy. These 
low-vigor t r e e s  could not be expected t o  sprout  vigorously 
a f t e r  cu t t i ng  because of t h e i r  small roo t  systems. However, 
black cherry was more r e s i s t a n t  t o  treatment than beech. A s  
t ab l e  2 shows, some sprouts  survived the weaker treatments 
u n t i l  September 1956. 

Since o i l  is cheaper than herbicide,  the use of 8 or 
more cc of so lu t ion  containing 1 pound of 2,4,5-T per hun- 
dred gallons wi l l  be the l e a s t  expensive dosage fo r  complete 
elimination of sprouts from black cherry s tubs of t h i s  char- 
ac t e r .  The kerosene alone has exce l l en t  herb ic ida l  proper- 
t i e s  a t  the 8- and 16-cc dosage per s tub.  The 1-pound con- 
c e n t r a t i o n  of 2 , 4 , 5 - T  would be added insurance  a g a i n s t  
s p r o u t i n g .  



Standing Reproduction 
Procedure 

From J u l y  26 t o  29, 1955, a s e r i e s  of four  basa l  
t reatments  was applied t o  10 - t r ee  samples of beech, sweet 
b i rch ,  and black cherry s tanding on both s ides  of the mowed 
s t r i p  on the right-of-way. The treatments were: 

Kerosene alone, 4 cc per stem 

2,4,5-T i n  kerosene, 1 pound/lOO gal lons ,  1 cc per stem 

2,4,5-T i n  kerosene, 2 pounds/lOO gal lons ,  4 cc per stem 

2,4,5-T i n  kerosene, 4 pounds/100 gal lons,  16 cc per stem 

Applicat ion methods were s i m i l a r  t o  those used on s tubs .  
Examinations were made in  June and September 1956. Crown 
condition of each t r ee  was ra ted  as: (1)  normal, (2)  s l i g h t  
injury,  ( 3 )  severe injury,  or (4 )  dead. 

Table 3.--Crown condition claesea i n  June and September 1956, 

by treatment and species  

( In  percentage of 10-tree samples) 

Crown Beech Birches Black cherry 

condition 
June Sept. June Sept. June Sept. 

I I I 

4 CC rnROSENE 

Normal 100 60 100 90 70 30 
S l igh t  in jury 0 20 0 10 0 20 
Severe injury 0 0 0 0 10 20 
Dead 0 20 0 0 20 30 

1 LB. 2,4,5-T PER 100 GAL. 
1 CC KEROSENE 

Normal 10 10 40 50 20 20 
S l igh t  in jury 70 30 40 30 30 10 
Severe injury 20 60 20 20 40 30 
Dead 0 0 0 0 10 40 

2 LB. 2,4,5-T PER 100 GAL. 
4 CC KEROSENE 

Normal 0 0 20 30 0 0 
Sl ight  injury 60 30 40 30 70 50 
Severe injury 40 40 40 40 10  20 
Dead 0 30 0 0 20 30 

4 LB. 2,4,5-T PER 100 GAL. 
16 CC KEROSENE 

Normal 0 0 10 10  0 0 
Sl ight  in jury 0 0 0 0 0 0 
Severe injury 30 20 40 20 30 10 
Dead 70 80 50 70 70 90 



Results & Discussion 

None of the treatments had any v i s i b l e  e f f e c t  during 
the 1955 growing season. Resul ts  i n  June and September 1956 
are  shown i n  tab le  3 by species and treatment. 

Only the s trongest  treatment--4-pound concentration, 
16 cc dosage--resulted i n  s izable  percentages of severe crown 
damage f o r  a l l  spec ies .  Even with t h i s  t reatment ,  complete 
crown k i l l s  of a l l  t r ee s  were not obtained by September 1956 
or the spr ing  of 1957. A few add i t i ona l  s tanding t r e e s  had 
died by October 1957. Others continue unaffected. The 1957 
drought may be pa r t l y  responsible fo r  the recent  death of a  
few of the sample t reated t rees.  

Of the three spec ies ,  black cherry was the  most sen- 
s i t i v e  t o  the weaker treatments. A s  noted i n  discussing the 
s tub  t rea tments ,  the cher ry  here was mostly small-crowned 
and of r e l a t i v e l y  low vigor .  This  may have lowered its r e -  
sis tance. The considerable resis tance,  of the s tanding sweet 
birch sapl ings t o  a l l  except the s t ronges t  treatment was i n  
marked con t r a s t  t o  the high mor t a l i t y  of s tubs  of the same 
species. 

Browning of fol iage was noted on untreated beech root  
suckers  adjacent  t o  some of those t h a t  had been given the  
s t ronges t  t reatment .  Evidently i n  these  ins tances  t r e a t e d  
and untreated suckers had root  connections, probably having 
or ig ina ted  from the  same parent  root .  Maximum d i s t ance  of 
such k i l l i n g  by t ranslocat ion was about 6 fee t .  

Summary 

Cut t ing  off  regenerat ion of sweet and yellow b i rch  i n  
May or Ju ly  resu l ted  i n  e a r l y  weak sprouting but prac- 

t i c a l l y  a l l  s t ubs  were dead by September of the fol lowing 
growing season. Herbicidal  t reatments  were not  required t o  
control sprouting of s tubs of these species .  

Four cc per s tub  of a  kerosene so lu t ion  of 2,4,5-T a t  a  
concentrat ion of 1, o r  a t  most 2 ,  pounds ac id  equiva- 

l en t  per 100 gallons eliminated prac t ica l ly  a l l  sprouting of 
beech stubs cu t  i n  May and July.  



Eight cc per s tub  of kerosene so lu t ion  of 2,4,5-T a t  1 
pound per 100 gal lons completely el iminated sprouting 

from stubs of small black cherry saplings. 

Standing regeneration was much more r e s i s t an t  t o  t r e a t -  
ment than s tubs .  A high percentage of severe crown in -  

j u ry  o r  crown k i l l  of s t and ing  regenera t ion  was obtained 
only with dosages of 16 cc  of 2,4,5-T per  t r e e  i n  kerosene 
solut ion a t  4 pounds acid equivalent per 100 gallons. 
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