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4. WEED CONTROL IN HORTICULTURAL CROPS
Reviewed by R.C. Cannon, Department of Primary Industries,
Queensland
The increasing importance of chemical weed control in horti-

culture is indicated by the range of fruit and vegetable crops
covered in the 12 papers presented. The results reported reveal
the progress that has been made in the evaluation of herbicides
and in the development of improved techniques. Horticultural
research in this field can hardly keep pace with the large number
of new chemicals of potential herbicidal value becoming avail-
able. The limitations in our knowledge of the factors which
influence the effectiveness of applied herbicides complicate
their proper evaluation.
Selectivity, which is the basis of chemical weed control in

growing crops, presents a number of problems. In some cases it
may be highly even within the same botanical family.
For instance, M.N. Kinsella and A.S. Morgans encountered damage
to cauliflowers with prometryne (2- methylmercapto -4,6- bis(iso-
propylamino) -s- triazine) and ametryne (2- methylmercapto -4- ethyl-
amino-6-isopropylamino-s- triazine), whereas neither had any
apparent adverse effect on cabbage.
The range of weed species susceptible to any one herbicide is

usually limited. Differences in the composition of weed popu-
lations in different localities and from one season of the year
to another usually occur. This complicates evaluation of herbi-
cides under field conditions and frequently necessitates the use
of several herbicides in the same crop. For instance, three
different herbicides are reported as being most satisfactory
for the control of weeds in peas grown in Western Australia,
Victoria, and Tasmania.
The question also arises as to whether weed populations may

change over a period of time as a result of control of the
originally dominant species. B.W. Cull gives an example of
this from a trial in which Wahlenbergia gracilis rosé from
insignificance to dominance following applications of amitrole
(3-amino-1,2,4-triazole). F.W. Berrill refers to a gradual
change in composition of the weed population in pineapple plan-
tations. The use of PCP (pentachlorophenol), which gives excel-
lent control of dicotyledons, resulted in a number of grass
species becoming dominant, thereby necessitating a change of
herbicide.

In his summary of recent advances in the U.S.A., L.L. Danielson
places considerable emphasis on the potentialities of herbicide
mixtures. By taking advantage of the specificity of individual
components, herbicides may be used to control a wider range of
species at lower rates in the mixture than would be required if
used alone. This tends to minimize soil residues and may also
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reduce the total herbicide dosage and, therefore, the total cost.
In Australia, comparatively little attention appears to have

been given to herbicide mixtures until very recent years. Kennedy
reports trials in peas in Tasmania in which a DNBP (4,6- dinitro-
_o- sec - butyl. phenol) + MCPA (2- methyl -4- chlorophenoxyacetic acid)

mixture gave better results at lower levels of the components
than those obtained with either herbicide alone at higher dosage
rates. B.W. Cull recommends a similar economy by the use of a
2,2 -DPA (2,2- dichloropropionic acid) + amitrole mixture in banana
plantations. There is undoubted scope for further investigation
of herbicide mixtures for use in vegetable crops where the com-
positionof the weed flora may often vary considerably.
In short -term crops, such as vegetables and small fruit, it is

usually necessary to maintain a virtually weed -free condition
throughout the commercial life of the crop. For this purpose,
what is commonly known as pre- emergence weed control is employed,
in which the herbicide is applied to the soil prior to weed emer-
gence. The term 'pre emergence'., though commonly used, is
perhaps not the best description as it can be misconstrued. In
some of the papers under review, it is also applied to the stage
of the crop at which the herbicide is applied.

.

Experience has shown that soil,and environmental factors may
have a marked effect on the performance of pre- emergence herbi -.
cides. It is generally accepted that penetration to the root
zone of weed.seedlings is necessary for their control. The
actual depth of penetration required may vary with the species
involved. P. Gregory and J.W. Watt suggest a depth of 3 in. for
summer - growing grasses. They state further that triazines pene-
trate to this depth readily in winter but rarely in summer.
Unless they refer to conditions of a winter rainfall, this is
contrary to the generally accepted view that high soil moisture
is conducive -to better penetration and increased herbicidal.
activity. W.J. Burke, working with onions in the Lockyer Valley
(Queensland), states that high soil moisture, particularly in the
first 3 weeks., improves the herbicidal efficiency of simazine
(2- chloro -4,6- bis(ethylamino) -s- triazine), though it also in-
creases the risk of damage to the crop. Recent experience with
the use of diuron (N- (3,4- dichlorophenyl) -NN- dimethylurea) in
ginger in Queensland is that severe crop injury is sustained
when a sawdust mulch is used subsequent to the application of
the diuron. It has been suggested that this may be due to the
encouragement of roots close to the soil surface and their con-
centration in the zone in which the herbicide is held.
Many partial failures with pre-emergence herbicides have been

ascribed to faulty distribution. With much of the comparatively
simple equipment currently in use in this country, it is frequently
difficult to maintain that constant rate of application of the
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spray which is necessary to obtain uniform distribution. The use
of high- volume sprays tends to minimize these irregularities and
is also thought to facilitate penetration into the soil, parti-
cularly when high temperatures prevail. In Queensland,, up to 200
gallons.per acre, is usually recommended for pre- emergence weed
control,though, in some other States,' low-volume sprays are
used. The results of.J.G. Paterson in Western. Australia, using.
both.diuron and -prómetryne in peas, indicate no reduction in,
effectiveness of the herbicides as the application rate was
.progressively.reduced from 40 to 11 gallons per acre. F.W.
Berrill,. on the other hand, considers that reduction in droplet
size by high pressures increases spray losses and reduces the
soil load -of the herbicide.

Some attention has been given to the persistence of active'
herbicide in the soil as influenced by rate of application of
the chemical. P. Gregory and J.W. Watt report that the amount
of simazine found by bioassay in the top3 in. of soil 6.months
after the first of two applications of 1.2 lb per acre at an
interval of.4 months was equal to that.remaining after a.single
application of 4.8 lb per acre. Referring to earlier work in
pineapples, F..W. Berrill states that decreasing the rate of PCP
from 35.to 15 lb per acre did not reduce the period over which
the.herbicide was effective. In pot trials, M.E.'Nicholson found
that the period of effectiveness of diuron increased with dosage
rate but that the increase was not proportionate. His current:
field trials so -far indicate that 8 lb per acre of diuron in`4
applications of,2 lb per acre each is superior to less frequent
applications at higher rates.

In his paper, L.L. Danielson discusses the importance of
precision application from the point of view of dosage rate.and
uniformity of distribution. Though no doubt desirable on the
grounds of economy, dosage rate is of particular importance where
the margin of safety is small and the crop is only slightly less
susceptible than the weeds to be controlled. In the absence of
suitable equipment for this purpose, we are restricted to the use
of herbicides which will give effective-weed control at rates

.

well below the level of toxicity to the crop in which they are
to be used. In general, this is the position in Australia at
present. The use of herbicides at rates even above the optimum,
is, in many.cases, still more economical than other. methods of
weed control. .

In dealing with methods of application, L,L. Danielson refers
to a new method involving the use of herbicide- impregnated cloth
spread over the soil surface. He indicates that the method is
apparently no more effective than spray application, but that it
may be more convenient in some circumstances. Herbicides in
granular form, which he also mentions, have some advantages in



D - 18

convenience of application. Of particular interest is the
reduced risk of crop injury through contact with the foliage,
which is of some importance where herbicides are applied after
the crop is established.

In the case of tree crops and other perennials, the same
importance does not attach to complete elimination of weeds and
is not necessarily desirable. In areas subject to severe erosion
it is desirable to retain a ground cover of vegetation during
critical periods of heavy rainfall. The trend towards sod culture
in orchards entails controlled weed growth rather than total
eradication. In some circumstances, mowing meets requirements,
but contact herbicides or growth suppressants provide a possible
alternative. Only one paper on weed control in orchards and
vineyards has been submitted. In it, P. Gregory and J.W. Watt
deal with complete eradication of weeds either before or after
they emerge. -In his paper on weed control in standing crops,
B.W. Cull makes reference to controlled weed growth achieved

. by
periodical knockdown of weeds as circumstances dictate.
A fairly recent development is the use of surfactants to increase

the activity of herbicides. Work along these lines has not advanced
very far in Australia as yet and so far appears to have been re-
stricted to improving contact sprays. N.J. Grundon obtained a
good contact kill of both grasses and dicotyledons by the addition
of surfactants to diuron. His results indicate that a minimal
amount of surfactant is sufficient, and that the effectiveness of
the spray is governed primarily by the herbicide dosage. A.R.
Murphy, using ametryne on Xanthium spp., found that non -ionic
surfactants slightly increased the speed of reaction but did not
affect the ultimate result. In dealing with the use of surfactants,
the possibility of increased toxicity to the crop also should not
be overlooked.

Initial screening of herbicides is usually carried out bythe
manufacturers and this is for the most part confined to weed
species present in the country of origin. The local horticultural
research worker is therefore often obliged to rescreen against
local species. This presents no great technical problems, but is
time - consuming and costly. .

The determination of crop tolerance, however, presents diffi-
culties. B.W. Cull deals at some length with these problems,
though he does not offer a solution. The main difficulty lies
in separating the direct effects of herbicide toxicity on the
crop from the many side effects introduced in field trials
designed for this purpose. His second point, relating to changes
in weed populations, raises no particular problem of technique,
but necessitates regular re- examination of weed control programs.


