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TECHNIQUES OF WEED CONTROL IN RELATION TO LAND USE -
CROPS AND SOWN PASTURES

T.W. Donaldson
Department of Crown Lands and Survey,. Victoria

In this session the various changes which have occurred since
the 1970 Conference in the area of crops and sown pastures, and
associated weed problems, will be considered. ..These changes
are reflected in the papers submitted for this Conference.

FIELD CROPS

(a) Alternatives to Cereals

At the time of the 1970 Conference wheat quotas had been in
existence for about a year and cereal growers were faced with
the problem of what alternative crops could be grown. Interest
turned to crops such as oilseed rape, safflower, sunflowers
and lupins. Although wheat quotas no longer exist, interest
in these crops has been maintained because of a greatly
increased demand for edible oils and plant protein.

Several papers have been submitted which deal with the weed
problems of these crops. Most current research is aimed at
providing immediate answers to these problems. By screening
the available herbicides for effectiveness and selectivity,
recommendations are being produced for the chemical control of
weeds in these crops. This situation is similar to the stage
we were at with cereal crops in the 1950s and early 1960s.

In many cases,.. these 'alternate' crops are being grown by
farmers who for years have grown cereals. During this time
they have become 'proficient' in the use of post- emergence
herbicides, the main chemicals used in cereals. However, many
of the herbicides recommended for use in these 'alternate'
crops are pre -plant or pre- emergence soil- applied chemicals,
many of which must be soil incorporated. This means that
growers must use chemicals which are new to them, they must
learn new techniques, and develop new ideas about the use of
herbicides. Of course, many of these problems can be overcome
by effective extension.

One change in cropping rotation is suggested by Leys and Hill
where oilseed rape is included in the cropping program. Follow-
ing a period of clover ley, soil fertility will be high, which
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can lead to lodging of wheat. As the growth of rape is greatly
enhanced by high soil fertility, it is suggested that rape best
fits into a cropping rotation as the first crop after a clover
ley. Would this be acceptable to cereal growers who, tradition-
ally, have usually sown wheat as their first crop after ley?

(b) Winter Cereals

Annual broadleaf weed control in cereals merits little atten-
tion at this Conference, as indicated by the lack of papers on
this subject. Most of these weeds can be controlled readily by
the currently available herbicides, although several members of
the family Polygonaceae still present problems.

Perhaps the future trend will be, the development of mixtures
of herbicides to give a broader spectrum of weeds controlled.
Mixtures have been used in Europe for some time, but there has
been little interest in their use here. The recommendation of
a commercial mixture of amine 2,4 -D and dicamba in South
Australia is a trend in this direction. Discussion indicated
that mixtures could be more important in the future, particularly
for the control of members of the family Polygonaceae.

Although annual grass weeds of cereals have been under inves-
tigation for a number of years, research is still going on to
find an effective post- emergence herbicide for their control.
Effective pre - emergence herbicides have been available for some
time but difficulties associated with their use undoubtedly
have limited the area treated.

Several new herbicides currently are being developed for
selective post - emergence control of grass weeds in cereals and
the recommendation of a safe, effective, post- emergence chemical
would provide a solution to a major weed problem of cereal
growing.

In Europe there has been a gradual progression from annual
broadleaf weeds to annual and perennial grass problems with the
continued use of herbicides in cereals. In Australia annual
grasses have increased in importance but, to date, perennial
grasses have not become a problem.

Discussion indicated that perennial grasses were associated
with soils where summer moisture was adequate. Because of the
dry summer conditions experienced in the wheat belt of Australia
it was felt that perennial grasses were unlikely to become a
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jnajor,p.roblem. However, it was possible that they could become
of increasing importance in summer crops, particularly under
irrigation.

With regard to perennial broadleaf weeds of cereal crops,
most interest at previous conferences has centred around
skeleton weed (Chondrilla juncea). Following the coordinated
program of research carried out throughout Australia during
the 1960s and early 1970s, skeleton weed is no longer a serious
problem to weed scientists, as indicated by the lack of papers
at this Conference.

However, two other perennial weeds of cereal areas, silver-
leaf nightshade (Solanum elaeagnifolium) and soursob (Oxalis
pes- caprae), are now'receiviñg much attention. A. research
program on silver -leaf nightshade is being coordinated by the
Australian Weeds Committee and some of the results have been
submitted to this Conference.

Although this weed is of limited distribution at present,
what threat does it pose to Australian agriculture? A report
prepared for the Australian Weeds Committee concluded that
silver -leaf nightshade is a weed of major importance and is a
potential threat to agriculture, in particular cereal growing.

Soursob is widely distributed, and a serious problem in the
South. Australian cereal areas, but of less importance, at
present, in other States. Because of more frequent frosts,
which retard the plant and reduce its vigour, McKenzie suggests
that soursob is unlikely to cause 'as, great a problem in cereal
areas. in Victoria as that experienced in South Australia.

Early work in cereal crops was designed to produce answers
to the various weed problems so that an increased yield would
be obtained. In many instances the tendency was to try to
achieve 100% weed control. But, is it necessary to achieve
this level? What level of weed infestation can be tolerated
by a crop before yield is reduced?

These are the questions which research is now attempting
to answer.

Wells has shown a mainly linear relationship between cereal
grain yield and weed density for a number of weeds, while a
quantitative measure of the effect of annual ryegrass (Loliwn
rigidum) on wheat yield is given by Reeves.
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Discussion indicated that farmers expected 100% weed control
and, thus, recommendations from chemical companies aimed to
achieve this level to avoid complaints. In some instances, even
though yield may not.be reduced by a low level of weeds in the
crop, no contamination of the produce can be tolerated and,
therefore, 100% control is necessary.

As well as investigating threshold levels of weeds, more
attention is now being paid to understanding the biology and
ecology of weeds. Such investigations, hopefully, will lead
to more effective methods of control. For example, the know-
ledge that practically none of the seed of annual ryegrass
persists for more than one growing season has led Pearce to
develop methods of controlling this species by restricting seed
development and by destroying viable seed.

The competitive effects of weeds and the biology and ecology
of weeds are fields of research which should be actively pur-
-sued by weed scientists.

The efficient use of energy in agriculture is a matter of
considerable importance today. Thus, the development of tech-
niques which reduce the energy input should receive increasing
attention in the future.

Normal cultivations for weed control may require ten times
the energy input that is required for one application of herbi
cide to achieve the same end result. The use of herbicides in
conjunction with minimum tillage is a technique which currently
is being investigated and could result in marked savings of
energy in the form of fuel and labour. Although the technique
has been under development for a number of years, it has not
been widely accepted. The development of more effective
herbicides, particularly for perennial weeds, and increasing
fuel and labour costs may lead to its wider acceptance.

(c) Other Field Crops

Field crops, other than winter cereals and their 'alternate'
crops, have received little attention at this Conference. Only
soybeans and grain sorghum, which rate one paper each, are
covered in this section. .However, as indicated in these papers
weeds are a major problem in the production of sorghum and
soybeans and more effort must be devoted to weed control in
these crops in the future.
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(d) Changing Techniques

Problems, other than weeds, may force a change in the cultural
techniques for crop. Under the changed system of cropping, it
is possible that the importance of some weed species may be
altered. For example, with the reduction of water levels to
overcome the wild duck problem, Echinochloa has increased in
importance as a weed in aerially sown rice.

The control of herbicide- tolerant weeds presents a problem in
some crops. The use of a layer of sterilized soil over the
seed is discussed. by "Gage. This prevents germination of weeds
in the treated area while between the rows weeds can be control-
led by mechanical means. Alternatively, activated carbon can
be included with the sterilized soil and the crop sprayed with
a herbicide which, normally, would be phytotoxic.

Chemical protectants, or 'anti- herbicides', also are being
developed and these are discussed. by Swain. These are chemicals
which can be used to selectively counteract the effect of soil -
applied herbicides and can be used either as a seed dressing or
as an additive to the herbicide `formulation.

Toth and Milham have shown that ash carbon remaining after
burning of crop residues can cause some degree of inactivation
of herbicides through adsorption. This could be used to
advantage to decrease the risk from herbicide residues where
á second crop follows shortly after the first crop.

The selective protection of crop plants from herbicides is
an area where considerable advances are likely to be made in
the future.

(e) Minor Crops

Although new herbicides are continually being developed by
industry for our major crops, the increasingly more stringent
requirements for registration of new products are likely to
limit the development of new chemicals for minor crops. The
cost of obtaining the data required for registration may be
excessive in relation to the expected_ economic return to the
company from the sale of herbicide for use in the crop.
Therefore, these minor crops will be neglected by industry.

As effective methods of weed control are required in these
crops, who should be responsible for obtaining the data required
for registration? Should this be the responsibility of Govern-
ment Departments?
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PASTURES

Weeds in pastures is an area of considerable controversy.
Many pasture 'weeds' are palatable to stock and their presence
does not reduce the carrying capacity of the pasture. Any
undesirable features these plants may have frequently can be
overcome by appropriate management.

The question then arises - should these weeds be controlled?
Critical studies to determine the persistence, productivity and
nutritive value of many of our pasture 'weeds', in comparison
with accepted pasture species, are required before this question
can be answered.

However, species which are spiny, toxic, or not palatable to
stock are undesirable in pastures and efforts are made at their
control. Efficient management of the pasture, such as adequate .
topdressing and controlled grazing, often is effective in pre-
venting its invasion by such species.

With low stock prices, resulting in reduced returns from
grazing properties, and the increasing cost of superphosphate,
it is likely that less topdressing of pastures will occur in
the future. It is possible also that stock will not be replaced
while prices remain low, resulting in reduced stocking rates.
The consequences could be the invasion of pastures by weedy
species. Curnow and Jones have demonstrated that a weak pasture
can be invaded readily by Cassinia arcuata, while a dense sub-
terranean clover sward will prevent the ingress of this .. native
species.

Spraying sometimes is necessary for weed control in pastures,
but the phenoxyacetic acid herbicides, which are the main
herbicides used for this purpose, have a deleterious effect on
the legume component of the pasture. By using the 'spray- graze'
technique developed in Western Australia, in which low rates of
2,4 -D are used, the damaging effect of the spray on the pasture
is partly avoided, while good weed control is obtained. At the
time of the 1970 Conference this technique was a promising
method for controlling annual weeds in pastures, but it seems
to have gained little acceptance in the eastern States.

Is this due to short comings in the technique, or is it that
farmers carry out very little weed control in pastures in these
States?


