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1. ECOLOGY OF WEEDS
Reviewed by C.W.E. - Moore, CSIRO Division of Plant Industry,
Australian Capital Territory

. The fact that only nine papers have been submitted in this
section appears to be a serious reflection on the state of weed
research in Australia; or does it mean that ecological studies'"
of weeds are so far advanced that they àre no longer necessary?,-1
Detailed autecological studies of a weed - phenology and seed

production, germination, root systems, growth habit, life
history, effects of competition by other plants - are essential,
but there are other aspects of ecological studies which seem to
be too frequently neglected. -'

A plant is a weed when it reduces the production of other
plants grown for some specific purpose by Man. A plant may
therefore be a weed in some situations, but not in others,.
Further;' weed.. problems of any sort are Man -made, whether the
weeds are introduced or native species,. and Cit. is primarily
interference with natural communities.to permit production of
special crops (including pastures) which makes weed growth
possible. Cultivation temporarily eliminates plant competition
and modifies soil physical conditions, moisture relations, and
nutrient availability in such a way as to favour weed invasion.
The subsequent crop differs in nutrient requirements and com-
petitive abilities from the original community, so the weed
flora is radically altered. Similarly, in natural' communities,
changes in botanical composition and density of plants, induced
by the introduction of domestic, stock, provide suitable condit-
ions for invasion by exotic species or for increase in the pro-
portion of undesirable plants that were present in the original
community.

The first objectives in the study of,a weed problem should
'therefore be understand the particular characteristics of a
plant which enable it to be sufficiently aggressive to become a'
serious pest, and the environmental changes favouring its devel-
opment. We can then consider how the environment can be modified
to make conditions unsuitable .for the weed, yet maintain pro-
ductivity of the desired crop.
One cannot doubt the value of herbicides in weed control, but,

especially since the development of the modern hormone -like .

substances, too much reliance is placed on them, with insuffici-
ent emphasis on the cause of the problem and the extent to which,
management techniques can contribute to its solution. Spraying
a weed with a herbicide may kill it, but, unless steps are taken
to ensure that e. useful plant will take its place, a new generat-
ion of the. same weed, or pérhaps an even more troublesome one,
will develop. Weed control must be based on sound management,
which in turn is based on sound ecological principles. Herbi-



D - 2

1

tides, properly used, can be of great assistance, but they should
not be regarded as the panacea for all weed problems.
For the purposes of discussion, the papers have been grouped

into those concerned with
1. taxonomy .

2. physiology . .

3. germination and.establishment
4. competition .

5. the effects of herbicides on the botanical composition of. a,
pasture.

In any botanical study, it is of primary.importance to know
precisely the taxon or group of taxa involved. The taxonomy of
the genus Lantana is well known to be unsatisfactory, and dif-
ferences in populations are recognizable within what is generally
regarded as one.species. On classical morphological grounds,
Lantana camara appears to conform to a single species, in spite
of wide differences in populations in flower colour and apparent-
ly correlated properties such as reaction to herbicides, palata-
bility to insects,,and toxicity to domestic stock. G. Diatloff
and W.H. Haseler have listed some of the differences between the
three colour forms, but give no indication as to whether the
evidence is adequate to warrant the separation of. different taxa
at any level of classification: However, the obvious variations
in certain important properties clearly indicate that Lantana in
Australia. is not uniform, that further taxonomic studies are .

essential, and that control measures, whether chemical or bio-
logical, will vary in different populations..
The situation with Amsinckia is perhaps simpler in some respects

in that three distinct species can be recognized.- However,. D.J.

Connor has pointed out that the situation is complex when the
ability of, the species to hybridize is considered, and because
within each of the recognized species there is a wide range of
variability in vegetative and floral characters. .Though any one

population is generally uniform, there is considerable site -to-
site variation which could well account for observed differences
in the effects of chemical treatments.
Two .papers deal -with specific' physiological studies of skeleton

weed. The inclusion of these papers in a conference section
concerned with the ecology of weeds is reasonable because precise
.physiological studies provide, much of the basic data for auteco-
logical work, from which control measures based on management;
including the rational use of herbicides, are developed.
E.G. Cuthbertson has made a study of the effects of vernalization,

day length, and temperature on flowering in skeleton weed. He
concludes that flowering is controlled by a phytochrome or dark -
inhibitory process, vernalization, and a light- independent tem-
perature process. O.H. Caso and N.P..Kefford have made similar
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studies undermore. precisely controlled conditions in the phyto-
tron.

There can be no doubt of the value of.controlled environment
studies for basic physiological investigations, but it.would be
interesting to hear opinions on their role in solving. a practical
prò'lem such as the control of skeleton weed... -

The physiological studies agree broadly.with field observat-
-ions,: but there are difficulties in extrapolation ofthé results,.
The r.esponses'of skeleton'weed in terms of growth, -flowering,: .

seed setting, and distribution are influenced not by single
"factors, but by the whole environmental complex - all climatic
factors, soil, conditions, moisture relations, competition-with'
other plants,.and so on. -

We may also consider the extent to which a hypothesis developed
from field observations may be adequately tested under controlled
conditions. This should be a.logical development of field work,.
butit, would be interesting to know how accurately. any environ
mental factor. can be reproduced, and whether the experiments do

. in fact test the hypothesis 'set up.
O.H. Caso and N.P. Kefford have also studied the effects of

.gibberellins, auxins, and other chemicals on flowering, bud
development, and other processes. A knowledge of the fundamental
.physiological processes involved in growth and development gained
fróm this work will ultimately provide the basis for future
ecological investigations and control programs.
Annual plants depend for their survival on the establishment of

new population's from seed each year.- Hence, if production.from-
viable seed, can be prevented, or if germination can be inhibited
by'providing unfavourable conditions, control can be achieved.
It is therefore necessary to make a close study of germination
in a species such as Noogoora burr. The conclusion reached from
the data presented by J. Mann is that control of this species. by
methods designed to prevent seed germination is not likely to be
successful. D.J. Connor has also indicated the importance of a
-knowledge of seed production and germination in the development.
of control measures for annual weeds.
D.N. McVean reports the results of recent studies of the con -

ditions favouring establishment of skeleton weed from seed. The
physical condition of the soil, its moisture. relations, and phos-
phorus and calcium status have been shown to be important factors.
The implications-Of these findings are that wheat growing favours
the spread of skeleton weed by seed, and that its distribution in
N.S.W. is, in part, dependent on the phosphorus and calcium .

status of the soil.
Two papers. reporting the effects of interspecific competition

are presented. D.J. Connor reports the results of field-studies
on the effects on Amsinckia spp. of competition with a number of
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pasture species: These experiments were not. subjected -to. grazing,
and the results. obtained must beacceptedwith some reservations,
especially in view of the fact that, in his paper on the taxonomy
of Amsinckia, he.points out that it is a weed of cultivation and
is absent from adjacent native pastures. It could be, therefore,
that under normal grazing conditions, the winter annuals forming
the basis of the experimental pastures'would control Amsinckia.
Control in cultivated areas seems to be unattainable by cultivation
alone, and the use of selective weedicides in crops may be necessary
as a supplement to fallowing.
R.M. Moore and J.D. Williams have reacheda more advanced stage

in studies on the effects.of competition between subterranean
clover and St. John's wort (Hypericum perforatum var. angusti
folium). As long agb as 1942, Moore and Cashmore demonstrated
the value of subterranean clover in the field for control of
Hypéricum, and a number of more recent studies have thrown much
light on,the mechanism of this competition. An understanding of
the way in which interspecific competition is effective is necessary
to the development of pasture management in relation to weed control.
Effects of root and shoot competition at varying.densities of both
clover and Hypericum, and at.different levels of soil nitrogen,
have been studied.under glasshouse conditions...

In the control of Hypericum by clover, competition for light was
of greater significance than competition for nutrients. Shoot
competition by Hypericum had no significant effect on clover yield
in any treatment, but significant effects of root competition were
observed. The impórtance of high levels of soil nitrogen in en-
hancing shoot competition by clover, and in reducing root:shoot
ratios in Hypericum, is stressed. A feature of this study worth
stréssing is that it was not confined to the competitive effect
of ,clover on the weed. The equally important reverse effect of
Hypericum on clover production was also examined.
A study of the effects of herbicides on the botanical composition'

of a pasture'is reported;by P:W. Weiss. As was to be expected,
herbicides affected different groups of plants in different ways.
Those species unaffected by a particular treatment increased in-.
density.and in productivity when released from competition with
other plants., The work demonstrates the possibility of modifying
the botanical composition of a community by the use of selective
herbicides. The extent to which this procedure might be used for
controlling pasture composition is not indicated, but it is perhaps
reasonable to suppose that chemical treatment may be developed as
an aid to management in maintaining a high level of productivity.


