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Chemical Control of Inferior Species in the 
Management of Loblolly Pine1 

THE FORESTER'S JOB, if he is con­
cerned with producing tree crops, 
is to grow the large t volume of 
the most valuable species. Thus, 
in practically every timber r egion 
in the United States, foresters en­
counter the problem of limiting 
the growth of less valued species 
which inhibit high production of 
the preferred species. Often t hese 
less desired species are utterly 
worthless and are referred to simp­
ly as "brush. " F or example, 
laurel and rhododendron slicks 
cover vast a reas in the Southern 
Appalachians that could produce 
valued tree crops. Yaupon in East 
Texas, hazel brush and alder in the 
Lake States, and manzanita and 
bear clover in California are other 
examples of brush that r educe 
yields and often entirely exclude 
the valuable tree species. 

Brush is not the only problem. 
Conifer such as pitch pine and 
shortleaf pine are favored over 
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such hardwoods as black oak, white 
oak, and chestnut oak on the sand­
ier soils of l ew J ersey and P enn­
sylvania. These oaks are classed 
as desirable in the Southern Ap­
palachians and other oaks are dis­
criminated against. In some re­
gions certain conilers are favored 
over other conifers, such as west­
ern white pine over western hem­
lock and grand fir in Idaho. Weeds 
in the forest are notoriously as ag­
gressive and as bard to control as 
those in the garden. In some areas 
weed species have taken over huge 
acreages of forest land. 

In the loblolly pine r egion of 
the Carolinas, the problem of ag­
gr essive hardwood weed species is 
particularly acute. During the 
past two decades t her e has been a 
steady building up of dense under­
growths, mainly of inferior oaks 
and gums with local associations of 
southern wax.myrtle, gallberry, and 
hickories. Their growth rate is ac­
celerated when released by the re­
moval of the pine overstory, and 
competition with the pine r epro-

L. E. Chaiken 

Silviculturist, Central Coastal Plain 
Branch, Southeastern Forest Experiment 

Station, Charleston, S. C. 

duction becomes quite severe. On 
many sites there is a very definite 
type conversion- from pure pine 
to pine-hardwood mixtures, and 
eventually, perhaps to almost pure 
hardwoods. A recent forest sur­
vey of .South Carolina shows that 
the upland hardwood type, which 
in 1936 occupied 0.7 million acres, 
totaled 1.4 million acres in 1947-
an increase of 100 percent in less 
than 12 years. 

This problem is not being ig­
nored. A rather surprising num­
ber of individuals and agencies 
are working on it, and there are 
almost as many solutions as there 
are investigators. 

The inferior species can be con­
trolled- by prescribed fire, by me­
chanical methods, by chemicals, 
and by an assortment of such man­
ual methods as weeding, girdling, 
and felling. While each technique 
bas certain advantages, none is 
universally applicable to all forest 
conditions, to all sites, and to all 
systems of management. 

Of all these techniques, chemical 
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control has captured the fancy of 
many forest managel's. o far we 
hnve no truly elective silvicide­
one that will kill our oak and 
gw11s without injm·y to the pines. 

or do we have a ingle chemical 
that is equally toxic to all pecies. 
We have no single technique that 
is applicable to all conditions. But 
we do have some u eful chemicals 
and techniques. 

Inve tigation in the use of 
chemical for the control of in­
ferior specie in the flatwoods of 
Iorth and South Carolina show 

that there are two major problem : 
first, to :find the best chemical to 
do the job. and second, to :find the 
best war to get it into the tree. 
Three chemical have a real place 
in the co11trol of woody pecie : 
2,4-D, 2,4,5-T and ammonium sul­
famate ( commonly called by the 
trade name "Am mate"). A fourth, 
odium ar enite, is probably the 

most effective silvicide that we 
have, but unfortunately its high 
toxicity to man and beast pre­
cludes its widespread use. Several 
other chemicals are available for 
minor and special uses. 

Although· thern are only three 
principal chemicals, we have a 
variet,v of formulations to choose 
from. There are the various metal­
lic a1:d amine salts and the ester s 
of 2,4-D and 2,4,5-T, and these may 
be carried in either water or petro­
leum oil. Furthermore, it is r e­
P,orted that they can be made more 
:1'fef,,tive by the addition of other 

"' chemicals. 
We have applied these chemicals 

to the brush in ju t about evet·y 
imaginable way: to succulent 
foliage and to mature foliage; to 
skinned, bark and to .normal bark ; 
to notch1s,. frills, holes, girdles, 
stumps, and incisions ; to tiny 
sprout and to trees 46 inches 
d.b.b .; in low concen trations and 
in high concentrations (and many 
in between ) ; in light doses and· in 
heavy dose ; spring, summer, fall, 
and winter; and to a dozen tree 
and shrub species. 

Final results of all these tests 
are not yet available, but we have 
a number of observations; we can 
offer a few conclusions, and make 
a few predictions. 

Foliage Sprays 

With foliage spray , it i :fit·st 
nece sary to r educe trees and 
bru h down to the ground by the 
u e of :fire or other mean , and 
spray 1- or 2-year-old prouts. Any 
small pine t ree among the brush 
have a poor chance of stu·viving, 
for either the :fire or the chemical 
pray will kill them. 'rhus, foliage 
prays are restricted to even-aged 

management. 
In our early work wjth foliage 

sprays we used the cbeape t chem­
icals available-the aqueous solu­
tion of the metallic salts and 
amine forms of 2,4-D. Only during 
a short period of the summer­
about the time of the formation of 
the terminal bud-were they r ea­
sonably effective in killing the root 
stock of our local species. The 
sodium salt and the amines were 
even less effective than the am­
monium salt. 

We bad much better succe. with 
emulsions of the ester of 2,4-D 
and still better control with 2,4,5-T 
- at any time during the growin g 
. eason, except during the early 
pring. All our species are su -

ceptible, but we do have resprout­
ing from some of the oaks. 

Our best foliage pray to date, 
is a 0.25-percent emulsion of 2,4,5-
T ester (acid equivalent by 
weight); that is, 2500 part per 
million. At pre ent prices 2.-!,5-T 
costs about $3 a pound, o that a 
0.25-percent emu] ion co t rough­
ly 6 cent a gallon. Depending 
upon the amount of bru h to be 
ical cost may range from $3 to $6 
an acre. To this mu t be added the 
treated, from 60 to 100 gallons an 
acre are needed. Thus. the chem­
co t of the prescribed burn and 
the cost of spraying. The entire 
operation could well co t from $7 
to $10 an acre. 

It is hard to tell whether thi 
type of treatment is worth-while 
on a large cale. It requires fair­
ly heavy equipment and a large 
supply of water. It requires a 
preparatory fire, or, if the trees 
are several inches in diameter, 
some sort of brushing or mechan­
ical destruction. Our present 
opinion is that foliage sprays will 
have only linlited use in the silvi-
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culture of our region. Perhap their 
best u e will be in the maintenance 
of rights-of-way. 

Cut Surfaces 

Another way to apply chemicals 
is to introduce them into the terns 
through some ort of cut, uch as 
notche , frill , or tumps. Since 
this i a elective method- individ­
ual tree are t reated-it can be 
done without injury to surround­
ing pine reproduction. 

1\'Iost forest managers are fa­
miliar with the excellent work of 
Peevy and others in the u e of 
"Ammate" crystals in notche or 
cups. This is quite effective and 
u. eful in eliminating large trees. 
Peevy estimates the chemical cost 
at about 3 cents per !0-inch tree. 

Small tree - below 3 or 4 inches 
d.b.h.- may be cut down and " Am­
mate'' crystals placed on the top 
of the stump. I nstead of using 
"Ammate" we might pray the 
top and sides of the stump with 3 
percent 2,4,5-T in a kero ene or 
diesel oil carrier. We have had 
practically no resprouting of any 
local species from sprayed stumps. 
Even lowel' concentrations. down 
to 1 percent will give fair control 
for some species. The 1:hemical cost, 
using " Ammate," is about ½ to 
1 cent per small stump. Spraying 
with 2,4,5-T costs about ¼ to ½ 
cent per stamp of 3- or 4-inch 
trees. 

'' Ammate'' in water solution or 
2,4.5-T as an emulsion gives excel­
lent control for most species when 
poured into single-hack girdles or 
frills. This method is cheaper than 
notching, for a little chemical does 
a lot of work. It is even cheaper 
than stump spraying because 
water can be used as a carrier in­
stead of the more co tly kero ene. 
U ing a I -percen t 2,4,5-T emulsion, 
the chemical cost of frill applica­
tions is from ½ to 1 cent per 10-
inch tree. We have had excellent 
results, for some species, with even 
lower concentrations of 2,4 5-T­
as low as 0.5 percent, acid equiva­
lent, in frills- with correspond­
ingly lower costs. To find a low­
cost, all-pm·pose, all-species tree 
killer, we are presently testing 
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mixture of 2,4,5-T with '' Am­
mate'' in low concentrations. 

H oles, blazes, incisions, and oth­
er cut surfaces have been tried, 
but we have not pursued any of 
these far enough fo r this r eport. 
It seems rea onable that an.r meth­
od would work that introduces a 
u fficient quantity of the toxic ma­

terial into the conducting ti sues 
of the tree. 

Tbe question is oft en raised a to 
the neces ity of poisoning l arge 
trees; perhaps simple girdlina is 
all that is needed. If there is no 
urgency for the immediate kill of 
the cr owns of the offending trees, 
and if sprouting i not objection­
able, why poison 1 Some of the cut 
surface methods, however, partic­
ularl.v tho e that u e a minimum of 
chemicals, are actually cheaper 
than girdling. If the.v do a better 
job of killing the tree and al. o re­
duce or prevent resprouting, why 
not poison 7 

Basal Sprays 

Still another way to get a cl1em­
ical into the t ree-a way that 
promi e. to be eYen cheaper than 

the others-is to spray it on the 
bark. Th.is method offer s r eal sav­
ings in labor ro ts. IloweYer. it 
is nece ary to trike a neat bal­
ance with the chemical, for high 
concentration or excessive dos­
age. could well rnn in to p rohibi­
tive co ts. 

Ba al sprays ( variom I.,· (•ailed 
bad,. stem, trunk, or dormant 
prays ) con ist simply of p 1·a_ving 

a band of bark at the base of the 
tree. Our studie of this method 
a l'e not .vet complete. but an effec­
tive treatment seems to be 2 or 3 
percent 2,4,5-T in oil. on a 2-foot 
wide band circling the tree. Re-
ear ch i under way to te t the u. e 

of water carriers with added oil 
penetrant ; this could further r e­
duce tlrn co t of trcatme11t. 

'l'ree. that are ba. al- pra~red 
du ring the dor ma11t .ea on (when 
it i ea .Y to do) u uall~· leaf out 
in the spring. ome pecies, uch 
a ironwood, myrtle. and gall­
ben y die soon ther eafter; other . 
uch as sweetgum and bickor>\ die 

. lowly. praying ma., be clone at 
any t ime of the yea t·. 

Even tllough large tree - 20 to 
30 incbe in diameter-can be 
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killed, i t is om gue s that ba al 
pray can best be u. ed in the con­

t rol of small stems, perhap up to 
4 inches d.b.h. In our prnblem 
ar ea., we have thou. and of these 
per acre-too· large for prescribed 
fire, too man>' for efficient notch­
ing or frilling. and where pine re­
productio11 i intermingled, too 
ri ky for an~· other non- ·elective 
treatment. Under these conditions, 
the p iDe can be released by pray­
ing the basal portion of the in­
ferior competitor . 0Ul' tudie. in 
chemical weeding show that thi 
co t no more than tandard 
machete weeding, and will be more 
permanent. 

Wbat i the place of chemical 
coDtrol ? We are aware that the 
ituation changes a cheaper and 

more effective chemical and tech­
niques are deYcloped. At p1·e cnt 
it doe not offer a complete olu­
tion to the problem of inferior 
specie in the Carolina . But, 
neither doe any other method. o, 
we recognize the merit of chem­
ical cont rol and include it in our 
methods along with p rescl'ibed 
fire, mechauical device , and the 
manual tools. 




