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suggests that if the weather remains dry for a.period.of 3. weeks,
the diuron begins to break down. Experimental results indicate
that a minimum of 200 gallons of water is needed per acre.to be
sure of good. results. .Sunlight has an important effect on the
efficiency of the-technique. Under overcast conditions, results
are often poor. Where this initial poor result has caused
growers to respray, the occurrence of bright sunny weather later
has given a good kill of weeds but, at the same time, has caused
injury to the pineapples themselves by increased uptake of diuron
through the roots.
Under field conditions, phytotoxic effects of diuron on pine-

apples have been slight. In newly planted areas some injury has
occurred, particularly in soils of a loose open texture.. This
injury has been accentuated where heavy rain has fallen shortly
after application. Symptoms are a chlorotic appearance and
temporary interruption of growth, the injury usually disappearing
within 3 -4 weeks, particularly if foliage sprays of urea are
applied. It is not yet known whether this transitory plant
damage has any effect on the subsequent crop, but the point is
currently under investigation. . In conditions where such damage
is likely to occur it is preferable to make an initial applicat-
ion of diuron at 2 lb /acre rather than 4 lb, even though this
treatment does not give such a long period of protection from
weed growth.
Although diuron is proving satisfactory for weed control at

present, there is no guarantee that it will remain so. With
this in mind, newer herbicides are being tested as they become
available in case an alternative to diuron should be required
at some future time.

Cull, B.W..
Department of Primary Industries, Queensland,
THE DEVELOPMENT OF HERBICIDE MIXTURES FOR SELECTIVE WEED CONTROL
IN VEGETABLES.
Plant species exhibit different levels of tolerance to each
herbicide. It is on these grounds that selective weed control
is based: In vegetable production we are faced with the control
of weed groups (upwards to 15 annual species) containing both
monocots and dicots in dicot crop species.

In a study of some 75 herbicides at Redlands Horticultural
Research Station it has been shown that, within the limits of
tolerance of any one crop. species, not one herbicide is capable
of controlling all the weed species encountered. Although all

herbicides tend to give total vegetation control with increasing
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rates, within this limit of crop tolerance the. majority of chemi-
cals give a range of weed control within either of two broad
groups.''These groups are the morphological classes D.icotyle-
doneae and Monocotyledoneae, and the herbicides could be classed
as broad -leaf killers and grass killers.. There are of course
exceptions to the rule, for example amiben (3- amino -2,5- dichloro-
benzoic acid), which gives a spectrum of control which embraces
both groups and could be classed as.broad- spectrum killers.
To overcome the inability of any one chemical to control all

weed species encountered, herbicide mixtures are proposed. The
most obvious mixture would contain a broad -leaf killer and a
grass killer, and this is the basic principle. The selection
of the components in the mixture fora particùlar crop depends
on a detailed study. of the specific weed. control ability and crop
tolerance of each. herbicide. 'It has been found that most herbi-
cides control plant species over a range of rates. The pattern
of control with increasing, rates is a consistent characteristic
of each herbicide, but it is highly'váriable between chemicals.
This pattern of control associated with increasing rates could
be called the 'scale of control' in which weed and crop species
are plotted. against- herbicide rates.
With'the grass-killers, the monocotyledonous species are

removed at the low rates, with the dicotyledonous species still
tolerant at the higher rates. The :converse is the case with the
broad -leaf killers.
As vegetables are mostly dicotyledonous the removal of grass

species is basically simple and straightforward because of the
morphological differences. The selection, however, depends on
the broad -leaf killer, as will be explained. CDEC (2- chloro-

. allyl- NN- diethyldithiocarbamate) is a good example of this high.
degree of selectivity being very useful in many crops._

Broad -leaf control is,,however, more difficult, requiring a
finer degree of selectivity. .A study of broad -leaf killers
finds the crop species occurring along the 'scale of control'
interspersed, among the broad -leaf weed species. Here the weed
species below the point of crop tolerance will be controlled by
the herbicide under-scrutiny, while those above this point will
be tolerant within the limits of crop tolerance. It is evident
that the useful chemicals will be where the crop species are at
the highest point óf the 'scale of'control''. This is uncommon;.
one exception is the.tolerance shown by.carrots tó prometryne
(2- methylmercapto -4- ethylamino -6- isopropylamino- s- triazine) and

propazine (2- chloro- 4,6 -bis (isopropylamino)- s- triazine). With
beetroot the best available are chemicals where the.crop appears
three- quarter of the way up the scale with several weed species
still tolerant above this point.

It has been successfully-attempted (in lettuce) to form a
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three -leg mixture where one species Nicandra- physaloides is
tolerant to monuron (N7(4- chlorophenyl) -NN- dimethylurea) +_CDEC.
The addition of CIPC ( isopropyl- N- (3- chlorophenyl)carbamate)

(very active on.Solanaceae) accomplished the desired effect.
The complexity of such mixtures, however, limits, their practical
use, and the two -leg mixture must suffice in=most. cases. ,
To overcome the lack of full broad -leaf control we return to

the grass killer component of the - mixture and use its possibly
limited broad -leaf control ability; the obvious mixture is, one
where the grass killer supplements: the inadequacies of the broad-
leaf killer._ Two grass killers which can..selectively remove
grasses in beetroot are trifluralin (2,6- dinitro- NN -di -n- propyl-
a,a,a-trifluoro-p- toluidine) and CDEC: A selective broad -leaf

killer is PCA (5- amino -4- chloro- 2- phènyl- 3- pyridaziiione), which

does not control Galinsoga parviflora. A mixture of PCA with
trifluralin, fails because it cannot assist with this species;
however, CDEC in combination with PCA gives the desired control.
The selection of mixture components is based on a knowledge of

the specific weed control abilities of the herbicides. However
mixtures must be fully tested, as three 'possibles' can arise in
mixing two chemicals together:

, 1. the expected result, where the weed control is additive
2.- greater than the expected result; this occurs where both.

chemicals alone give unsatisfactory partial control of a
species but in combination give excellent control

3., increased damage to the crop
As the selection of the most suitable mixture for a given crop

is dependent on the weed species present, the mixture will vary
between localities, but depend. primarily on the weed flora.
Three resultant'válues may be derived from the use of lower

rates of individual herbicides in a mixture lower crop residues,

lower soil residues, and lower cost.

Gregory,. P.
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Geigy Agricultural Chemicals, New South Wales.
THE ROLE OF HERBICIDE MIXTURES FOR WEED IN VINEYARDS AND

ORCHARDS
Using a program of split applications, starting with 1.2 lb
simazine (2- chloro -4,6- bis(ethylamino)- s- triazine) and 1.0 lb
ámitrole (3- amino 1,2,4 - triazole) a.i. /acre applied in; May or
June and followed by simazine-amitrole at the same rates or
simazine alone, it has proved possible to maintain freedom from
vegetation under vines and fruit trees continuously for.2 years


