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5. WEED CONTROL IN PASTURES
Reviewed by J.A. Carnahan, Australian National University,
Australian Capital Territory

I assume from the title of this session that we are concerned
with the entire field of weed control in pastures. I shall
begin, therefore, by looking briefly at some of the principles
of this branch of weed control.
. For many years, ecologically minded agronomists have been
emphasizing that the soundest way to control weeds of pasture is
to change the conditions that favour the weeds. They have
pointed out that, unless this is done, there is little poïñt in
destroying the existing weeds by.:mechanical or chemical means.
If the environment is not changed, the weeds will keep on appear-
ing.

In this context, changing the environment usually means chang-
ing the pasture, the stocking, or both. One aspect of this is to
develop a more vigorous, more competitive sward through such
practices as sowing . suitable grasses and clovers and giving
careful attention to plant nutrition. Another aspect is to
adjust the stocking so as to make more effective use of grazing
and trampling in reducing the weeds. The effectiveness of using
stock in weed control may be enhanced by developing a better
sward; conversely, the competitive effect of the sward may be
enhanced by appropriate stocking.
From this point of view, mechanical and chemical treatments are

seen primarily in such roles as preparing seedbeds or shifting
the balance of plant competition in favour of the useful species.
That is, they are seen as agents of change, which should not be
needed after the change has been induced. (In the case of weeds
that have so far proved able to survive under conditions of
intensive pastoral farming, there is of course no alternative to
repeated direct attacks.)
It may be argued that, in some difficult environments, this

ecological approach is impracticable or uneconomical. However,
it is hard to imagine that in.such circumstances any form of
direct attack would be any more practicable or economical. (I am,
of course, speaking in terms of presently available treatments;
I leave the possibilities of biological control to the special-
ists in that field.) .

I propose, therefore, to review the papers that have been sub-
mitted for this session in the light of the principles that I
have outlined.

M.H. Campbell's paper on the control of serrated tussock
(Nasella trichotoma) is a good illustration of these principles.
It involves:
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1. seedbed preparation on non - arable land by chemical means
2. sowing improved grasses and clovers, and applying fertilizers
3. careful stock management to enable the sown species to

smother the seedlings of the weed
This paper should be read, however, in conjunction with W.F.
Leonard's paper on the selective control of serrated tussock
seedlings. Leonard has found that pasture cannot be relied on to
suppress tussock seedlings, and has therefore developed a select-
ive chemical treatment. This raises two questions. Why is
pasture competition less effective against tussock seedlings in
Leonard's situation? And how often will the selective treatment
have to be repeated in areas where there is a heavy infestation
of seed in the soil?

P.W. Michael's paper on the control of cotton thistle (Onopordum
acanthium) is another illustration of the ecological approach.'
This work involved establishing Brignoles cocksfoot and lucerne.
The use of lucerne represents attention to plant nutrition:
Brignoles cocksfoot competes well with Onopordum, but it also
suppresses subterranean clover; it may therefore be necessary to
provide an associated legume that can persist with the cocksfoot.
Further, a selective chemical treatment was used in the early
stages of pasture establishment to suppress the thistle' seedlings
that had sprung up, and thus to shift the balance of competition
in favour of the sown species. (In fact, however, even the swards
that did not receive this early assistance proved capable of
suppressing the-thistle regrowth eventually.)
R.J. Luxmoore's paper on herbicide aids to pasture growth on

skeleton weed (Chondrilla juncea) land provides another example
of the use of a selective herbicide at an early stage in pasture
establishment. In this case, suppressing the skeleton weed with
a selective herbicide led to a great increase in the vigour of
the sown species, namely lucerne and annual medics, and Luxmoore
claims that this increase led in turn to later suppression of the
weed by plant competition.
Most of the other papers in this session are concerned with

some aspect of selective treatment with herbicides. Thus, there
are papers on the selective removal of Paterson's curse (Echium
plantagineum).from a pasture including subterranean clover and
grasses (E.G. Cuthbertson); mintweed (Salvia reflexa) from
pastures containing; lucerne and a wide range of grasses (A.R.
Murphy)'; ragwort (Senecio jacobaea) from high- rainfall pastures,
including clovers (L. Schmidl); wild garlic (Allium vineale) from
a pasture consisting mainly of perennial ryegrass and cocksfoot,
with some lucerne and phalaris (L. Schmidl); Emex australis,from
pastures containing legumes (G.A. Pearce); and docks (Rumex
crispus and R. conglomeratus) from pastures containing subter-
ranean clover (G.A. Pearce).

.
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It is possible that more could be done to control some of these
species by the methods that have been discussed above. On the
other hand, most of them may tend to fall into the category of
weeds that show some ability to survive under conditions' of in -.

tensive pastoral farming. For example, all are readily propa-
gated from seed, by vegetative means, or in both ways, and are
thus able to take advantage of any weakness in the pasture. In
some such cases, it may be difficult to get away from repeated
direct treatments; in the case of ragwort, Schmidt dwells on the
desirability of biological control.
If the propagules of such weeds are characterized by dormancy,

it may be possible to induce greater germination by some suitable
treatment and thus expose more of the population to attack.. For
example, possible means of breaking dormancy in Cape tulip (Hom-
eria collina) are discussed in the paper by J.M. O'Neil. Again,
the use of chemicals with a strong residual effect in the soil
may help to counter the reproductive tendencies of these species;
however, the results reported to this session suggest that this
chemical characteristic tends to be associated with toxicity to
legumes.

The problem of procuring the selective removal of weeds without
serious damage to legumes is also the main theme of the papers by
D.R. Bailey on the effect of post- emergence herbicides on Cent-
rosema pubescens; A.A. McGowan on the effects of some weedicides
on winter pasture production in Victoria; P. Gregory on a legume-
safe herbicide for weed control in pastures; and L.J. Matthews on
weed control in pastures in New Zealand.

It is interesting to note the great variation in chemical
structure among the herbicides that have shown some promise for
the selective removal of weeds from pasture: The specificity of
some of these treatments is presumably related to the particular
physiology of the species involved. In such cases, basic bio-
logical information may play an important part in the effective
use of the herbicides. This is emphasized by the contributions
of P.W. Michael on the combined action of amitrole (3- amino-
1,2,4-triazole) and ammonium thiocyanate on Oxalis spp. and
Onopordum acanthium, and of A. Nelson Johnston and J.M. Swain
on the effect of the same combination on Harrisia martinii.
The other two papers in this session are concerned with special

topics. J. Mann discusses the interesting possibility of com-
pletely clearing small areas of potentially dangerous weeds with
chemicals. J.G. Paterson deals with the chemical control of
Afghan thistle (Solanum hystrix); this species is primarily a
weed of fallow, in situations where summer cultivation is not
desirable because of erosion hazards.
It is noteworthy that most of the papers contributed to this

session on 'Weed Control in Pastures' are concerned with one
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special aspect of the subject, namely the selective removal of
weeds from pastures, and in particular from pastures containing
legumes, by means of herbicides. What does this mean?
1. That not enough attention is being given to finding ways of

changing the conditions that favour the weeds, as opposed to
finding means of attacking the weeds directly? (And if this
is so, is it because the latter kind of work is moré accept-
able in some quarters ?) .

2. That attention is being given to finding means of changing
the environment, and that most of the chemical work cited is
actually directed towards shifting the balance of competition
in favour of the useful species?

3. Or that many species of weeds are able to survive under in-
tensive pastoral farming, and can therefore be kept down only
by repeated direct attacks?

I would ask further: since so much of the research effort on
weed control in pastures appears to be concerned with selective
chemical control, to what extent is such work based on information
about the physiology of the various species in question? I rather
feel that the general attitude towards physiological studies of
weeds is similar to that regarding ecological studies; everybody
agrees that they are helpful and that there should be more of
them, but not many people seem to take on this sort of work. In
most cases, the person who is interested in the control of a
particular species probably has to face up to the fact that these
basic studies are just not going to be done for 'his' weed, unless
he has the opportunity, and the facilities, to do them himself.


