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CCOMMERCIAL growers are 
^producing trees today in a 

wider variety of species, and for 
more purposes, than ever before. 
Whether for Christmas trees, or-
namentals, or timber, all grow-
ers are faced with producing 
good quality trees at reasonable 
cost. Mortality, insect damage, 
slow growth, and many other 
problems contribute to costs of 
growing trees or add to the risk 
factor that must be considered 
as a cost of doing business. 

A great deal has been learned 
about the basic nature of some 
problems of tree culture in re-
cent years, and chemicals have 
been used successfully to solve 
many of them. The purpose of 
this paper is to illustrate that 
many problems of tree produc-
tion can be solved at low cost, 
and with little risk if they are 
analyzed correctly and the prop-
er chemical prescription applied. 
Growers ' Problems Are 
Related to Environment 

Most technical problems of 
tree growers are based on en-
vironment. Some factors are be-
yond our control; many are con-
trollable today that were not a 
few years ago. Virtually all 
problems related to the action 
of biological organisms or acti-
vated by them can be treated 
with chemicals at a cost that will 
ultimately reduce the cost per 
salable tree, or per unit of sales. 

Success depends sometimes on 

control of an organism that is 
causing d a m a g e actively and 
sometimes on elimination of 
either flora or fauna that inten-
sify the action of climate and 
soil. Inasmuch as the agent caus-
ing problems may be micro-
scopic or otherwise obscured, se-
lection of the proper chemical 
treatment requires very careful 
diagnosis of the problem. 
Weed, Fungus Losses 
Heavy in Nurseries 

Weeds and fungi cause heavy 
losses in nursery beds. Effects 
from weeds are easy to confuse 
with signs of some fungi. Water-
ing regimes are generally ade-
quate in nursery beds to prevent 

excessive mortality from weed-
caused drought, but growth and 
general condition of seedlings is 
influenced markedly by heavy 
competition. 

T h e f i r s t f e w w e e k s a f t e r 
emergence is the period when 
much mortality occurs, and the 
stage of growth in which seed-
lings are weak and succulent is 
prolonged substantially by weed 
competition. It is during this 
period that damping-off fungi 
take their toll. 

Application of fungicides may 
cause temporary reduction of 
activity of harmful fungi. But, 
failure to provide good control 
of weeds can prolong the sensi-
tive period until harmful fungi 
are once more active; hence a 
combined treatment for fungi 
and weeds may be justifiable. 
Recent work with herbicides for 
weed control in nurseries has in-
dicated that some beneficial 
physiological response to the 
herbicide has been exhibited by 
conifer seedlings. There is evi-
dence that some soil fumigants 
may produce the same response, 
together with their potential for 
control of weeds, fungi, and 
nematodes. 

The likelihood of damage from 
the above biotic agents may be 
reduced with chemical treat-
ments. Control measures will be 
required less frequently if other 
cultural techniques are applied 
that will promote growth of 
large, healthy stock — especially 
such techniques as applying fer-

N e w i n j e c t i o n sys-
t e m permits accurate 
placement of systemic 
herbicides and insec-
ticides at up to 600 
trees per hour. 



tilizers needed to insure a good 
balance of nutrients, and plant-
ing at wide enough spacing to 
avoid crowding in the nursery 
beds. 
Outp lan t ing Losses 
Are Far More Costly 

Mortality of seedlings and sap-
lings after transplanting is much 
more costly than mortality in 
the nursery because of the in-
vestment in planting and loss of 
t i m e in d e v e l o p m e n t of t h e 
planting. Herein also lies the 
g r e a t e s t o p p o r t u n i t y for im-
provement of results with the 
application of chemicals. 

Most losses of trees after out-
planting are related to compet-
ing vegetation in some way; 
m u c h of t h e t r o u b l e is f r o m 
drought alone, caused by deple-
tion of available moisture supply 
by weeds. Selective chemicals 
and methods that permit good 
control of weeds in conifer plant-
ings with no adverse effects are 
presently in use, and in many 
instances cause some stimulation 
of growth. Chemicals of the s-
triazine group have been regis-
tered for this use, and have im-

proved vastly the success of 
plantings in the Pacific North-
west, where weeds and drought 
are serious problems. 

Herbicides may be used to 
greatest advantage only if the 
whole operation is considered 
when selecting procedures. Weed 
control chemicals are usually 
most effective if incorporated in-
to the surface soil. Toxicity 
symptoms may develop if in-
corporated too deeply, or if 
the roots of planted stock are too 
s h a l l o w . H e a v y so i l s to be 
planted with large numbers of 
trees of resistant species may be 
pretreated and machine-planted 
for a minimum cost per tree. 

If incorporation is not desired, 
triazine herbicides may be ap-
plied directly over conifer plan-
tations already in the ground. 
Atrazine is recommended spe-
cifically for this use on heavy 
soils of the Pacific Northwest 
and has eliminated the need for 
virtually any other weed control 
measures during the year of es-
tablishment. 

Method of application depends 
on available equipment and the 
size of the operation. Spot treat-

C h e m i c a l t h i n n i n g or cull tree control in 
sow-t imber stands pays handsome dividends. 
Two examples of this can be seen at left in 
the last f ive growth rings af ter hardwood 
control in Douglas-f i r forest. 

ments around individual trees 
are often r e c o m m e n d e d and 
have the advantage of ease of 
application for small-scale plant-
ings. Band treatments provide 
weed control in the vicinity of 
individual trees or rows and 
may be applied with better con-
trol of dosage than is possible 
with spots. 

Precision of application may 
be very important when degree 
of selectivity is marginal, as on 
some light soils where complete 
w e e d c o n t r o l is no t n e e d e d . 
Where possible, broadcast treat-
ment should be used to provide 
maximum benefits. Broadcast 
applications permit closest con-
trol of application rates, elimi-
nate transpiration losses from 
peripheral weeds, and reduce 
habitat for rodents and other 
browsing and clipping animals. 
These considerations are espe-
cially important in forest and 
Christmas tree plantations, but 
also apply to transplant beds in 
nurseries and other plantations. 

In all plantations, first-year 
survival is of paramount im-
portance. Much of the mortality 
resulting from the action of bio-
logical agents may be avoided 
by intelligent use of herbicides. 
Good planning and optimum al-
location of resources can accrue 
benefits for several years as the 
result of a single application. 
Sapl ing Culture Impor tant 
W h e n Survival Is Probable 

Growth habits, color, and form 
of trees have always been con-
sidered manifestations of inher-
ent genetic characteristics over 
which there has been little con-
trol. These features become of 
substantial importance after the 
tree is well enough established 
that survival is probable, and 
measures may be sought to im-
prove marketability, appearance, 
growth rate, etc. Fortunately, 
desirable form, color, and growth 
rates usually occur together. 
Treatments designed to promote 
one feature will frequently en-
hance all. 



U n d e r circumstances w h e r e 
growth is too rapid for proper 
form, and where such vigor is 
necessary to achieve desirable 
color, trees in good health often 
r e s p o n d w e l l to s h e a r i n g or 
pruning. Measures taken to re-
duce growth without shearing 
frequently result in poor color 
and reduction of leaf size, and 
are not generally recommended 
where tree appearance is of 
value. 

Treatments used to improve 
general vigor of trees usually 
involve reduction of competing 
weeds or brush. These may be 
combined with fertilization and 
watering. One of the most com-
mon applications of weed con-
trol in sapling plantations is in 
Christmas tree culture, where 
cultivation has been practiced in 
t h e p a s t d e c a d e to p r o m o t e 
growth and color of trees. More 
recent has been the adoption by 
some growers of complete weed 
control applications. 

Atrazine for herbaceous weed 
control has been applied by air-
craft over plantations up to har-
vest age to improve uniformity 
and color, and to enhance den-
sity of branching and budding. 
This practice has increased per-
centage of trees in high market 
grades, reduced culls, and re-
duced rotation length by one to 

several years. Elimination of 
weed cover has reduced or elim-
inated need for fertilization for 
s a t i s f a c t o r y C h r i s t m a s tree 
growth on many plantations. 
Phenoxy herbicides may be ap-
plied before bursting of buds of 
conifers other than pines for se-
lective brush control. 

Young trees are often sub-
jected to heavy damage from a 
wide variety of animals. Meas-
ures to protect trees are costly, 
and may cause mechanical in-
jury nearly as severe as injury 
of some animals from which 
they are protected. Pure stands 
of tree seedlings or saplings are 
seldom complete habitats for 
a n i m a l s t h a t c a u s e d a m a g e . 
Small rodents and rabbits de-
pend on herb cover for protec-
tion and food; deer will seldom 
seek trees exclusively if other 
forage is available. 

Complete weed control for two 
or more years reduces effective 
a n i m a l h a b i t a t s temporarily 
w i t h o u t i n j u r i n g the animals 
themselves, and at the same time 
provides for a vigorous spurt of 
growth that may well place 
trees out of reach of serious dam-
age. Effects of these treatments 
may persist for the life of the 
p l a n t a t i o n , b e c a u s e released 
trees seldom return to their for-
mer slow growth. Moreover, 

trees developing in the uniform 
environment of a weedless cul-
ture are much more even in size 
and shape. 
Chemical Tree Kill 
Offers Great Promise 

Natural forest stands seldom 
have optimum composition of 
species and spacing of desirable 
trees. Until recently, alterna-
tives in management have been 
limited to doing nothing toward 
stand regulation, or to doing it 
mechanically. Chemicals have 
been developed for tree injection 
that will kill almost any un-
wanted trees at low cost, per-
mitting culture of uniformly de-
sirable trees with little invest-
ment. If stands are treated in 
the large sapling stage, there 
will never be appreciable loss of 
growth in merchantable trees. 

A p p l i c a t i o n of t h i s simple 
practice in forest management 
requires only a little profession-
al direction, yet has the poten-
tial of bringing to maximum pro-
d u c t i v i t y a l m o s t a n y f o r e s t 
where the soil is occupied com-
pletely by trees. If this practice 
alone were applied to all the 
commercial forests of the United 
States where it was needed, it is 
likely that all projected demands 
for forest products in the fore-
seeable future could be met, 

Trees p l a n t e d in s o d are subjected to severe compet i t ion for moisture M e c h a n i c a l s c a l p i n g reduces competi t ion br ief ly . Local cover attracts 
and nutrients. Heavy cover harbors many rodents. rabbi ts, deer and other animals that damage seedlings. 



S e l e c t i v e c o n t r o l of trees in mixed stands 
favors desirable species only. Trees at left are 
badly suppressed, whi le released trees on r ight 
wi l l need no further treatments. 

D e c r e a s i n g r a t e of growth indicates heavy 
compet i t ion. W e e d or brush control alone may 
great ly improve sapl ing v igor . 

with great improvement in qual-
ity at the same time. 

Harvesting trees for sawtim-
ber is an expensive business, and 
often contributes hazards to ad-
jacent forests from fire and in-
sects. Foresters soon will be 
seen in the woods marking tim-
ber with chemicals that will kill 
the tree to be harvested, protect-
ing the drying timber from in-
s e c t s and f u n g a l stains, and 
eliminating the accumulation of 
trash with dry leaves. Reduc-
tion of weight with increase in 
strength will permit loggers to 
fell timber with less breakage, 
and to ship logs at lower cost. 
As a conservation measure, this 
practice will permit the handling 
of marginal timber that has 
heretofore been left in the woods 
because of the cost of handling. 
Insects a n d Fungi Are 

Constant Tree Threats 

forests have been treated with 
broadcast applications of insecti-
cides. 

The use of insect sprays in for-
ests and on shade trees has be-
come a highly emotional issue, 
and the subject of much contro-
versy. Actually, the treatments 
now used are often monitored 
closely, with the finding that 
most forms of life are little dis-
turbed. Forest pest control op-
erations eventually will include 
systemics in sensitive or high-
hazard areas. 

Systemics may be introduced 
into trees by injection with no 
e n v i r o n m e n t a l contamination 
whatsoever, and the tailoring of 
formulation and season to the 
target insect will permit the re-
striction of most of the insecti-
cide to the specific tissue on 
which the target insect is feed-
ing. Some of these treatments 

Throughout the life of a tree 
or forest, insects and fungi rep-
resent constant threats, ready to 

exploit any weakness or entry. 
Occasional insect outbreaks in 



will ultimately be suitable for 
insects that feed on phloem tis-
sue, since these are inaccessible 
to broadcast spray treatments. 
Considering the importance of 
sapsucking and bark feeding in-
sects on shade trees and in for-
ests, systemics almost certainly 
will be used widely as soon as 
the technological picture is com-
plete. 
Chemical Management 
From Seed to Maturity 

To summarize the picture, it 
is obvious from the few ex-
amples cited that a great many 
problems of tree culture may be 
solved with chemicals. Nursery-
men, foresters, and shade tree 
specialists have, until now, been 
growing trees partly or entirely 
by hand or machine. The dis-
coveries of the past few years 
have made many hand methods 
archaic because of their cost and 
the quality of results. 

Safe, effective herbicides are 
now in use in many nurseries, 
bringing great savings in weed-
ing labor. Fumigants have been 
used to solve nursery soil prob-
lems that had all but eliminated 
production of high-quality trees. 
Site preparation and sustained 
weed control in o u t p l a n t i n g 
areas have improved survival 
immensely and have contrib-
u t ed to u n i f o r m l y vigorous 
growth and fine appearance of 
saplings at considerable savings 
in cost per unit of growth or re-
turn. The excellent condition of 
t r e e s g r o w n u n d e r sustained 
weed control renders them much 
more resistant to disease and in-
sects, reduces opportunities for 
animal damage, and lessens the 
risk that has been such a factor 
in production of trees. 

Cost of removing undesirable 
trees has dropped to a few cents 
per tree, or less, for chemicals, 
and equipment is available that 
p e r m i t s application to l a r g e 
numbers of trees at minimum 
labor cost and with negligible 
toxic hazard. The same equip-
ment is useful for systemic in-
sec t i c ides , permitting low-cost 
control of insects that have been 
previously inaccessible. 

There has been, without ques-
tion, a chemical revolution in 
the woods. There are few prob-

lems of a biological nature that 
cannot be solved more econom-
ically, and in many cases more 
safely, with chemicals than with 
existing nonchemical methods. 
Opportunities for application of 
this technology are almost limit-
less, and the values enormous. 
Jobs will be created, rather than 
lost, because many jobs can now 
be done economically that have 
been left undone in the past. 

Chemical industries can and 
should enter into research and 
d e v e l o p m e n t w i t h an under-
standing of the objectives of tree 
growers. Once the liaison is es-
tablished, the industries can do 
for tree growers as much or 
more than has been done in ag-
riculture. On this scale, cooper-
ation (or perhaps it should be 
called symbiosis) will make the 
growing of trees a far more at-
tractive enterprise than has ever 
before been possible. 

Use Right Chemical 
Tool For W e e d Control 
(jrom page 15) 

Many herbicides require an 
actively growing plant to absorb 
and translocate the chemical to 
a remote site of action. Under-
ground stems, or rhizomes, of 
certain plants cannot receive di-
rect treatment with herbicides. 
Summers are usually dry and 
hot; winters usually wet and 
cold. U n d e r t h e s e conditions, 
v e g e t a t i v e growth is reduced 
and the situation is not ideal 
for application of herbicides. 

A high degree of selectivity 
in a herbicide may, in some situ-
ations, be a mixed blessing. De-
spite its r e m a r k a b l e potency 
against certain weeds and its 
favorable margin of safety in 
lawn grasses, a particular herbi-
cide simply may not be effective 
against all weed species in a 
mixed infestation. 

In such situations, a combina-
tion of two or more herbicides, 
applied either sequentially dur-
ing the season or mixed for ap-
plication, may be indicated. In 
areas i n f e s t e d with crabgrass 
and mixed broad-leaved weeds, 
for example, crabgrass may be 
best controlled with a preemer-
gence herbicide, but early post-

(Continued on page 46) 

WHY HUNT? 

We carry one of the most comprehen-
sive selections of nationally advertised 
tree care tools, supplies, equipment 
and chemicals in the country. They're 
all illustrated and described in our 
catalog. Saves you hunting for what 
you need. 

As one of the nation's largest arborist 
supply houses we buy in volume-pass 
the savings on to you. 

We ship in the United States by the 
fastest possible means. Postage-free 
order forms makes ordering easy. 

Send for 
catalog 
FREE! 
The Harder 
Catalog describes 
and pictures 
hundreds of 
tree care items. 
It's yours-free. 
Send for it 
today. 

try HARDER! 
Your one-stop source for 
all your tree care needs. 
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