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with the commercial mixture of 1 oz and oz of.picloram
per acre, than with picloram alone at the same rates.
Mixtures of 2,4 -D amine and picloram of various propor-

tions were also tried, and results are indicating that 100%
control can be obtained at the rate of 1 lb of 2,4 -D amine
plus 1 oz of picloram per acre. Neither of these materials
used on their own gave complete control. Excellent control
was also produced with the mixtures of 2 oz of 2,4 -D amine
plus 2 oz of picloram per acre; however, the result appears
only slightly better than with the commercial preparation
of 2 oz of 2,4 -D plus oz of picloram per acre.
Results obtained with an emulsifiable amine formulation

cif 2,4-D were the same as with 2,4 -D ester and with a
conventional 2,4 -D amine. One hundred.per cent 'control
was achieved at the 4 lb per acre rate and excellent
results with the 2 lb rate.

3. Biological control - On steeper hill farms and in more
remote areas, ragwort,_ despite the recognized success of
aerial application, remains a problem and a source of
reinfestation of better - grazing land. Under such
situations biological control of this weed is a most
desirable objective.

Introductions of Tyria jacobaea were made in recent years
from Europe by the Vermin and Noxious Weeds Destruction
Board, and some encouraging results with the breeding of
the imported material were obtained. However, the species
did not firmly establish in the field, owing to disease and
predators. .A comprehensive program for the introduction of
the species from various regions of Europe was planned to
obtain a more suitable strain of this insect for Victoria;
however, both this and the whole biological control program
have now been abandoned. Whether biological control of
ragwort is possible in Victoria is still an unanswered
question, as full -scale research into the insects control -
ling ragwort in the native habitat of this plant has not
been undertaken.

Michael, P.W.
CSIRO Division of Plant .Industry, Australian Capital Territory
THE COMBINED ACTION OF AMITROLE (3- AMINO 1,2,4- TRIAZOLE) AND
AMMONIUM THIOCYANATE ON OXALIS AND ONOPORDUM
Enhanced herbicidal effects of a mixture of ammonium thiocyanate
and amitrole over amitrole alone were first reported in
Agropyron.repens I have shown similar effects in Onopordum
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acanthium and Oxalis spp.-
Two explanations for this enhanced effect have been.proposed.

Crafts (1964) states that ammonium thiocyanate slows down the
rate of absorption of amitrole thus preventing local. damage by
amitrole and allowing it to exert an increased effect, and
Donnál.ley and Ries (1964) suggest that ammonium thiocyanate
markedly increases the translocation of amitrole by lessening
the amount of amitrole bound at absorption sites.
' Both explanations presuppose that ammonium thiocyanate, at the
IOW -quantities used, has no herbicidal effect on its own. This
may not be so in all cases. In Onopordum where ammonium thiocyanate
was sprayed on to the leaves at ¡ lb /ac. it had no effect on the
dry weight of the plants, but in Oxalis where it was Applied to
the soil at 4 and 8 lb /ac, it reduced dry weight. Ammonium
thiocyanate is known, too,_ to have certain growth- substance
effects - for example, it hastens sprouting of dormant potato
tubers
Analyses of various parts of Onopordum and Oxalis indicated

that amitrole, ammonium'thiocyanate, and the mixture..had-signifi-
cant effects on amounts' of inorganic phosphorus and, because of

'the reported effect of ammonium thiocyanate on phosphatase
activity - Courtois and Bossard (1945) - it -:was thought worth-
while to-measure the effects of both compounds alone and together
on such activity in Onopordum acanthium.

Two 'kinds of experiments were done:
1. Phosphatase extracts were prepared from leaves.of untreated

plants and the effect of both chemicals and the mixture on
phosphatase activity at various pH levels was measured.
These experiments showed that there was.- marked. stimulation
in activity due to amitrole and ammonium thiocyanate alone
and together;. when the. pH of the reaction mixture ranged
from pí3.:4.0 to 5.2-before addition of the respective
chemicals. The effect of amitrole could be explained
simply in terms of the increase in pH it brought about.
Ammonium thiocyanate stimulated activity without raising
the pH. The effects of both chemicals together.were, at
least, additive. The action of amitrole in increasing pH
was' demonstrated, too, in the outer tissues of leaf sections
which were immersed in 0.04M ámitrole for 5 hours.

2.. Phosphatase activity of the leaves was measured at various
intervals after treatment with the chemicals. These experi-
ments showed that 'there were interactions between amitrole
and ammonium thiocyanate which depended <on the time after
spraying that the leaves were harvested.

It is evident that the effects of the chemicals on phos-
phatase activity are complex, but they are given here in
order to put forward the idea that the enhanced activity of
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the' mixture could be explained in terms of interacting effects on
enzyme systems in the plant. In' addition' to their effect on
phosphatase, both chemicals have been shown to decrease cátalase
activity, to bind metals (as chelates or_ complexes), and to in-
fluence the uptake of iodine by the thyroid gland. The increase
in pH brought about by amitrole may affect awhole range` Of 're-
actions which could also be affected by ammonium thiocyanate.

Luxmoore, R.J.
Department of Agriculture, South Australia
HERBICIDE AIDS TO PASTURE GROWTH ON SKELETON WEED LAND
Preliminary-trials have been laid down in which several herbd.
cides were applied with a Chesterford logarithmic sprayer on
skeleton weed land at various times prior to sowing with annual
pasture medics or lucerne. The aim of the investigations was to
assess the utility of herbicidal control of skeleton weed as an

.

aid to pasture establishment and growthin the Murray Malleé
environment of South Australia.

Dicamba (2- methoxy- 3,6- dichlorobenzoic acid), 2,3,6-TBA-(2,3,6-
trichlorobenzoic acid), and 2,4 -D (2,4- dichlòrophenoxyacetic
acid) were applied in May, August, December,- and February and
picloram ( 4- amino-3,5,6- trichloropicolinic acid) applied on the
last two occasions. Effective control of skeleton weed at the
time of pasture sowing has been obtained with some of these
chemicals, depending on the time and rate of application.
The use of benzoic acids and picloram in December or February,

at rates where control of skeleton weed was obtained, resulted
in little or no legume establishment, presumably owing to
residual herbicide toxicity. Skeleton weed control with'pic-
loram (February application) was complete at rates down to 1¡
ounce a.e. per acre 8 months after application, and,. on these'
plots, annual grasses and wild turnip readily volunteered; how-
ever, no legumes established.

Increased legume growth has been obtained at two sites as a
-result of skeleton weed control using 12 ounce a.e. 2,4 -D amine
per acre in crop spray trials. Harbinger medic', barrel medic
173, and lucerne were sown in the following season in drill
strips across the old cereal trials. October assessments of
lucerne showed enhanced production on sprayed plots owing to in-
creased vigour per lucerne plant, with no 'significant differenr
ces in density between plots. These results indicate that there
was no effect of residual, crop spray treatments on lucerne
establishment, but that subsequent growth was greatly increased.
The growth of the'annual medics showed a similar pattern, greater


