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ENVIRONMENTAL ASPECTS OF WEED CONTROL

R.M. Moore
CSIRO Division of Land Use Research, Canberra

This is a broad and diverse subject. Its diversity is
evidenced by the variety of topics dealt with by contributors
to this section and also by the fact that a number of papers
in other sections are also of relevance.

Weeds, like other plants, are influenced by their environment
and they in turn influence their environment. Similarly the
outcome of weed control operations is influenced by environ-
mental conditions and in turn the control measures themselves
may have environmental effects.

For convenience I propose to review the topic of this section
under the aspects just enunciated.

Firstly.: effects of environment on weeds and reciprocal
effects of weeds on environment.

Plants grow in a particular site because their physiological
tolerances are within the environmental amplitudes of the site.
Changes in a factor, or factors, of the environment may make
it less, suitable for one species but more suitable for another.
This is a key principle in weed control and one that has been
discussed at some length at previous conferences. Its implica-
tions re worth restating. Briefly, they are firstly that we
have the opportunity of changing the environment and thus
making it less suitable for a particular weed and, secondly,
that if the environment is not changed deliberately or by
natural processes we are likely to have the same weed or weeds
year after-year. We accept this latter situation to a great
extent where we cultivate for crops, but I am afraid all too
frequently and uncritically we accept it in other and non -crop
situations.

Where a change in environment beyond the tolerance limits of
a species is compatible with land use enterprises it offers
possibilities for control of that species. Environmental
change effected by introducing competitors of economic value .

has been successful in Australia in controlling perennial
weeds in soils low in nitrogen and annual and biennial weeds
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in soils of high fertility. The annual subterranean clover,
which is largely independent of soil nitrogen, has been used
with success against the perennial weeds St John's wort and
skeleton weed. Perennial grasses, notably Phalaris, have
controlled annual thistles in annual pastures in which levels
of soil nitrogen were high. Sometimes removal of annual weeds
by chemicals and without further environmental change permits
establishment of perennial weeds (Evetts and Burnside 1975).
Common milkweed, a persistent perennial, is tolerant to many
post - emergence herbicides and is favoured by weed control
treatments which remove the. annuals.

The successful competitor species may vary with the climatic
or edaphic environment; sub. clover controls skeleton weed in
southern and central New South Wales but lucerne is the effec-
tive competitor in the Victorian Mallee. The importance of
selecting those cultivars of a competing species best adapted
to the local climate is illustrated in a paper by J.R. Pierce.
Geraldton and Dwalganup, early- maturing sub. clover cultivars,
because of their better adaptation to a short growing season
proved superior to later- maturing ones for control of soursob
at Dangin, Western Australia.

There are papers in other sections of the Conference papers
relevant to manipulation of the environment by introducing
competitors. In Section 2 a paper by Curnow and Jones dis-
cusses the usefulness of sub. clover in controlling regeneration
of native shrub, Cassinia arcuata, on pasture land. This is of
interest because we have mostly used introduced species to
control introduced species. Also in Section 2 there is a
paper on the control of introduced weeds in a National Park.
This too is an interesting paper. The authors, Yorston,
Macauley and Anderson - all of the National Parks Services -
discovered that the control of target weeds in a non - agricultural
situation is followed by recolonization of the bared area by
the same or other species of weeds. This is something Weeds
Officers have been slow to realize. The National Parks Service
is spraying to kill weeds and then trying to prevent further
weed establishment by spreading mulches containing seeds of
native grasses. The hope is to accelerate succession and to
bring the site back to stable native pasture. As an alternative
to baring the ground with lethal sprays it might be interesting
to see if natural succession can be accelerated by sublethal
selective sprays perhaps without the necessity of 'sowing'
native grasses. This would be a useful exercise and one of
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relevance for getting rid of weeds along roadsides and other
non - agricultural situations.

Among other ways of manipulating the environment for weed
control are - altering the nutrient status of the soil by
fertilizers, changing tillage practices, and draining to allow
competition from pasture species to control weeds such as
Juncus (Lazenby 1955), etc.

In a paper by O'Neill and Martin, Section 4, there is an
example of the way in which manipulation of the plant environ-
ment for control of weeds can be assisted by fertilizers. The
paper is really about methods of analyses but it discusses the
role of nitrogen in control of carpet grass by paspalum, and
phosphorus in the control of the same weed by white clover.

Attempts to beat weeds in irrigated rice by altering the
environment by cultural methods are described in a paper by
D.J. Swain (1 -14). This is an interesting saga and worth
recounting because it illustrates that there is a potential
weed for every disturbed or unstable situation. Briefly the
story is, rice and Echinochloa have similar requirements for
germination - both need aerobic conditions. To beat Echinochloa
farmers sow pregerminated rice from the air into bays flooded
to a depth of 10 -15. cm. The large areas of open water so
created attracted ducks which in turn attacked the rice. To
discourage the ducks water levels were lowered - this meant
that parts of the rough seed bed protruded above water level.
These aerobic sites were colonized by Echinochloa. If you
increase water depth and forget about the ducks you may still
have the problem of weeds such as Cyperus difformis and
Damasonium minus which germinate in anaerobic conditions.
Obviously a further environmental change or managerial operation
is required.

Another example of what-can be done by changes in husbandry
is exemplified by the work of Helen Phillpot (1975) on control
of wild oats by winter fallowing and summer cropping; two
consecutive winter fallows reduced the wild oat - population
to less than 0.2/m2. A similar cultural program, however,
would increase the density of the'summer- growing Johnson grass
(P.G. Wallers, 7 -11).

A useful and realistic approach to the control of Johnson
grass on roadsides is advanced by J.M. Marley (1 -9). The method
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suggested includes use of chemicals, introduction of a competi-
tor, or, where a competitor such as paspalum is already present,
mowing to give it a competitive advantage over Johnson grass.

I have referred to the potential of perennial grasses for control-
ling annual weeds in pastures. The difficulty of establishing
perennial grasses in the face of competition from annuals in
pastures sown for control of St John's wort is the subject of
a paper by Malcolm Campbell and others (1975). The authors_
point to the need for a chemical to kill the annuals and. of
spraying as close as possible to sowing. I mention this because
perennial grasses are useful for controlling annual weeds in
pastures and the paper by Campbell and others makes the point
that sometimes you may have to control weeds other than the
target species before the environment can be modified in the
direction intended: It is worthy of mention too because there
is a paper by P.M. Dowling (2(b) -8) suggesting that because of
the possibility of environmental damage from aerial application
we should look at alternatives to herbicides for introducing
perennial grasses into non - arable situations.

The early period of growth appears to be the critical time for
weed control but frequently it is also the period of greatest
risk of damage to sown species. As Felton and Gleeson reported
(1975), trifluralin used for controlling barnyard millet in
spring -sown lucerne gives good weed control but no gain in
production because of damage to lucerne seedlings. A somewhat
different aspect of timing chemical control is discussed by
W.T. Parsons (3 21), who found that by spraying 1 month after
the autumn break you could kill all the slender thistles that
were going to germinate in a particular year. This, incidentally,
illustrates how knowledge of the germination requirements of a
species can be used in control strategies.

An aspect of the interaction of nutrition and climate on the
incidence of weeds raised by J.M. Allan.(1 - 5) is that high
levels of fertility following the growing of lupins may mean
high densities of annual weeds in areas where winter temperatures
are low - presumably below the optimum for growth of lupins.
The implication is that if you want to grow lupins free of
annual'grass weeds you should choose areas with warm winters
like the northern agricultural areas of Western Australia and
not the south western slopes of New South Wales. However, even
in the northern agricultural areas of Western Australia the
author believes that weeds are going to be troublesome in lupins
when fertility levels become high enough.
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the significance of the nutritional environment in the reaction
of weed and crop species to weed killers but, as the author
himself points out, the likelihood that differences in suscep-
tibilities and tolerances of the same species in different
environments may be due to nutrition as well as to differences
in climate.

Weed control operations, particularly the application of
herbicides, may affect both the immediate and distant environ-
ment - often adversely. They most commonly have direct but
sometimes indirect effects. Herbicides may, influence the
uptake of soil nutrients by plants, and as indicated in paper
(1 - 4) they may have unexpected effects on crops. The author,
R.M. Wright, found that trifluralin adversely affected the
growth of tomatoes infected with root -node nematode and that
benefin and diphenamid increased the incidence of Rhizoctonia
in capsicums.

From the CSIRO Division of Irrigation Research, Griffith,
there are two papers (1 - 16, 1 - 17) dealing with the possib-
ility of distant effects from herbicides used for controlling
weeds in irrigation channels; one on the effectiveness of
flushing channels with water before normal irrigation to
remove residues of diuron applied to the dry channel for
control of cumbungi; the other on the use of acrolein for
controlling submerged aquatic weeds. Both papers are concerned
with the important issue of what happens to the herbicide after
its application.

We are fortunate in that we do not appear to have the environ-
mental problems from the use of herbicides on a scale comparable
with that resulting from the use of insecticides. Neither do
weeds appear to have developed resistance to herbicides -
certainly not of the same magnitude as insects have to insec-
ticides. Nevertheless we should not be too complacent. The
use of an increasingly wider spectrum of chemicals in weed
control makes it imperative for us to learn more of their
environmental impacts. We need to look at weeds and their
control from the viewpoint of the agricultural or pastoral
ecosystem; that is, weed control is not an operation in isola-
tion even though it may have a single objective. We cannot
ignore the possibility of other and unforeseen consequences to
other components of the system.

There is a timely comment from R.M. Wright (1 - 4) on the
desirability of paying more attention to economic profitability
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than to aesthetic effects of weed control. There are occasions,
of course, when aesthetics are important but as I have said
elsewhere (Moore 1975), we need to reassess our attitudes to
the control of plants, particularly in non - agricultural
situations. I don't think it is always justifiable to attempt
to control a plant in either an agricultural or non - agricultural
situation just because in some other circumstances it has been
labelled a weed. We need to know more about the weediness of
our weeds in situations where control is contemplated.

Perhaps the most important message from this group of papers
is that future research should be directed to a consideration
of all of the effects of weed control operations - effects on
the target plant (the weed), the crop or pasture plant, and
the proximate and remote environments, and to a closer inte-
grationof weed control with other husban1ry operations. There
is call, too, for more knowledge of the consequences of con-
tinual use of herbicides - and incidentally of other operations
relevant to land use. We need to be able to predict the effects,
say, of a herbicide on a crop /weed or pasture /weed ecosystem. -
both in the short term and the long term.

R.M. Wright (1 - 4) has pointed to three areas of significance;

1. critical times for applying weed control measures;

2. use of less persistent chemicals in agricultural
situations; and

3. levels of weed infestation at which weed control
operations become economic.

Then there is Paterson's (1 - 2) plea for mixed herbicides
formulated to cover a wide activity range. Would this be good
or bad?

To these questions I would add the following:

Is there evidence that persistent chemicals are likely to
create problems in agricultural situations?

What is the fate of herbicides used with high frequency in
horticulture?

Are we doing sufficient to be able to predict the levels of
infestation of weeds at which control operations become economic?

What is the fate of herbicides carried in drainage water? How
are they likely to affect our wetlands and their wildlife?
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What is the current position regarding damage to non - target
species from aerial spraying? Is there need-for concern?

Are we directing toó much of our resources to the control of
weeds declared noxious to the detriment of determining strate-
gies for integrating control measures with other operations in
the crop or pasture ecosystem?

Are we paying too little attention to the sociological aspects
of weeds and weed control regulations?
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