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2. WOODY PLANTS
Reviewed bÿ-S.L. Everist,`Department of'Primary Industries,'
Queensland
The control of woody plants in Australia has always been a'very

complex problem :. Hùndreds'of different species are involved and
,there are wide variations in climate, soil; and patterns of land
use. _.

At the Second Australian Weeds Conference in 1960, most of.the'
papers on woody'plants consisted of reports of tests-with herbi
cides, mainly 2,4,5 -T (2,4,5 - trichlorophenoxyacetic acid),`on
particular species. 'Ten of'the twelve papers in this section
for the present 1965 Conference are of the same type.
Of these, three deal with particular aspects of the control of

unwanted woody species in forestry practice, two in`Queensland,
one in Victoria. The plants. involved are mainly various species
of Eucalyptus and related genera. One paper deals with the
chemical contról.of-several woody species which are pests of
pasture in Victoria. Four describe the results of chemical'
.control experiments on particular single species,'Rosa rubiginosa
in New Zealand, Eucalyptus dichromophloia and Eremophila mitchel-
lii in Queenslánd. Two'papers describe the effects of a new`
herbicide, picloram (4- amino- 3,5,6- trichloropicolinic acid);
alone and in combination with 2,4 -D (2,4- dichlorophenoxyacetio
acid) or 2,4,5 -T, in a variety of woody 'species in Australia and
New Zealand.
From the papers by N.B. Henry; P.J. Hawkins; E.P. Bachelard;

A.B. Sarfaty, and P.M. Attiwill; D;L. Purcell; '3..3k. Robertson;`
and'N.D: Young, it is evident that the use of 2,4,5 -T for the
control of many woody species is now well established,' and that

,improvements in techniques and formulations' have niade it' possible
to control some species which were formerly regarded as resistant
to this chemical. The work reported by A.R. Dingwall; W.T.
Parson's; R.H. Ferguson; and G..W.'Mason indicates that picloram,
alone or in combination with 2,4-D or 2,4,5 -T,:is capable of
controlling many species'of woody plants which are not, or are
only slightly, susceptible to_2,4 -D or 2,4,5- T'alone'.'It is
clear that, as yet, the potential óf thischemical is not..fully
understood'and that a great deal more work needs to be dine
before'its.limitations and usefulness can be elucidated. Reports
by'sèveral authors indicate that other new chemicals show less
:promise for the controlof the woody species' tested. Diquat
(9,10- dihydro- 8a,lOa- diazoniaphenanthrene cation) and paraqúat
( 1,1`- dimethy1- 4,e- bipyridylium cation) were reported to give
96% kill of bloodwood when introduced into a basal frill.
Benzoic acid derivatives, 2,3,6 -TBA (2,3,6 - trichlorobenzoic acid)
and dicamba (2- methoxy -3,6- dichlorobenzoic acid), were effective
on sweet briar, but uneconomically large amounts (10 -12 lb per
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acre) were needed for reliable.control. Amitrole.(3- amino- 1,2,4-
triazole), amitrole plus ammonium thiocyanate, and ammonium
sulphamate have limited application on some species. of woody

.plants. .

An interesting fact reported -by several authors is that the
addition of wetters or penetrants (phthalates) to solutions of
2,4,5 -T apparently increased penetration into the plant, par-.
ticularly with basal bark treatment, but reduced translocation.
The same effect was noted by N.D. Young when wetters were added
to solutions of diquat and paraquat applied to basal frills on
E.. dichromophloia. No reasons for this peculiarity are suggested
by any of the authors.

. The.,effect of time of application is considered by several
authors. , Wheré the chemical was introduced into the base of the
trunk, either by, treatment of the intact bark with oil solutions
of 2,4,5 -T esters or by injection or frilling, the effects appear
to have.been largely independent of time of application, irres-
pective of the species'of plants being treated. Where application
was made to foliage, the time óf application was usually more
critical. This is reported fór sweet briar and for various
eucalypts in Victoria and for sandalwood in central- western
Queensland:. .

One of the principal limitations of 2,4,5 -T is the inability of
most species of Eucalyptus. and. allied genera to translocate it
from the leaf and stem into the lignotuber. Results with basal .

stem injection, basal bark spraying, andbasal frilling make it
quite clear that, in many species, once 2,4,5-T 'gets into the
tissue of the lignotuber, it will prevent the, development of new
shoots and kill the tree. The practical problem is to devise
.methods for getting it into the lignotuber. A really fundamental
question seems to be: 'What stops 2,4,5 -T from moving into the
lignotuber from the stem ?'. Is there some anatomical barrier
common to many species of Eucalyptus. and other trees of similar
growth. habit, ,or is there some. physiological mechanism which
immobilizes 2,4,5 -T at. this important junction in the plant?
Associated with.this, and of equal importance, is the question:
'Why doesn't 2,4,5 -T move freely from the leaf to the base of
most Eucalyptus, or if it does, why isn't it effective when it
gets there ?'. It may be significant that many'of the woody plants
which are.r,esistant to overall spraying to 2,4 -D or 2,4,5 -T in
Australia possess essential oils of various kinds in their leaves.
This applies not only to Eucalyptus and allied species of the
family Myrtaceae, but also to many woody species in other plant
families, e.g., Eremophila and Myoporum (Myoporaceae) and Geijera
(Rutaceae). It does not apply to all species the leaves of which
contain essential oils; therefore it cannot.be.stated as a
generalization.
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Two papers of a rather different kind are presented concerning
brigalow. In one of these, R.W. Johnson reports that, as the
result of many years of field observation, it is evident that all
methods of brigalow control (mechanical and chemical) are more
effective in wet years than in dry ones. This effect is so
marked that the extension motto now adopted for brigalow control
in Queensland is 'the wetter the better'. J.E. Coaldrake
presents the results of detailed studies on the translocation of
2,4,5 -T labelled with radioactive carbon in brigalow seedlings.
These showed clearly that translocation'of 2,4,5 -T through the
plant was very,much greater when the-soil was wet than when the
soil was dry. He also confirmed field observations by R.W.
Johnson and others that translocation is more complete when
2,4,5 -T is applied as an oil -based solution than as a water -based
emulsion. His studies indicate that the effect of carrier and of
soil moisture are greater than those of the actual atmospheric
conditions during the time the plant is growing. R.W. Johnson's
field studies indicated that treatment with 2,4,5 -T is most
effective when the brigalow is in active growth. Coaldrake's
glasshouse studies showed that translocation is also greatest
at this stage.
A technique which has been applied to several species, includ-

ing sweet briar in New Zealand and limebush in Queensland, is the
application of granular or pelleted materials on the surface of
the soil with the objective of having the chemicals absorbed by
the roots, thus destroying the woody plants. Chemicals used -for
this purpose include synthetic urea compounds, especially
fenuron (N- (phenyl) -NN- dimethylurea), and also particular formu-
lations of picloram. The latter shows promise on some species,
but there appear to be problems in formulations and these may'
be aggravated by the known instability of this compound in the
presence of ultra - violet light. The economics of this treatment
are also somewhat doubtful at present.
Among the new techniques currently being employed for the

control of woody plants, stem injection is of particular
interest. The tendency overseas appears to be to move towards
the.utilization of very small quantities of highly concentrated
materials introduced into woody plants at the base of the trunk
by means of special injection tools which are capable of
delivering small, measured doses of the chemicals. The paper by
P.J. Hawkins indicates that this technique would_ be effective on
quite a number of species encountered iñ forestry practice in
Queensland, but that it is not generally applicable to all the
woody species which it is desired to suppress. One puzzling
feature is the fact that spotted gum, Eucalyptus maculata, is
less susceptible to. stem injection than it is to a cut -butt
treatment with similar materials in similar amounts.
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It is obvious that a great deal more work is still needed on
the anatomy and physiology of woody species in order to understand
this kind of apparent anomaly as well as to elucidate the reasons
for the non - translocation of 2,4,5 -T mentioned above. A plea for
this kind of work was made 10 years ago at the First Australian
Weeds Conference, but little real progress seems to have been
made on this aspect of the control of woody plants. It is
appreciated that the number of species involved in a country like
Australia is so great, and the number of workers so few, that
most workers must spend the greatest part of their time in
gathering data on the reaction of particular species to particular
treatments, but it seems to me that organizations such as CSIRO or
the universities might well consider the initiation of really basic
long-term research on this very important subject.
Several authors, chiefly those engaged in forestry practice, are

concerned with the economics of the treatments described. N.B..
Henry shows that the use of chemicals for controlling unwanted
broad -leaf plants in exotic pine plantations, for removing unwanted
Eucalyptus and Casuarina from naturally growing cypress pine
forests, and for thinning of natural regeneration of hardwood
forest, is economically sound.
Few of the authors make any attempt to fit their findings into

a general ecological framework, and most of them report the effect
of certain treatments on certain species without mention of the
possible effects,, favourable or unfavourable, of the plants which
will occupy the land after treatment. Undoubtedly, the workers
themselves are aware of the ecological implications of what they
are doing and it might well be a useful subject for discussion in
this session if we consider just what we are trying to achieve by
killing woody plants. As in the previous two Conferences, the
emphasis of papers in this section is almost entirely chemical,
and it would perhaps be profitable to examine the biological
factor of plant competition involved in the control of woody
plants.
Subjects which I believe would be profitable to discuss in,othis

session are as follows: .

1. difficulties involved in translocating 2,4,5 -T from leaf and
stem into and through the lignotuber, and possible explana-
tions for this behaviour

2. the role of surfactants and penetrants in increasing or de-
creasing absorption and /or translocation of 2,4,5-T and
other chemicals in woody plants

3. new chemicals which might be useful for treating woody plants,
their usefulness and limitations, e.g., picloram, benzoics,
ammonium sulphamate, amitrole

4. the role of mechanical methods in controlling woody plants,
either alone or in combination with chemical treatments
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(Techniques which might be discussed -are,pulling. with
tractor'and chain; the use of tree crushers;. weedbreakers,
and rotary, slashers.)

5. biological factors in woody plant control,- particularly the
role of natural regeneration, or sown pasture, or crop.
plants (including, trees for timber) in competing with the
regrowth of. woody species, :and the possibility of achieving
control-- by:insects


