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Four factors limit its wider use:
(a) Cost - To improve the economics of using.picloràm two

aspects are being examined:
(i) the possibility of sowing improved pasture. species

into. land treated with very low rates of the herbicide
(ii) the possibility of using picloram /2,4 -D (2_,4- dichloro

phenoxyacetic acid) mixtures. Preliminary assessments
of these mixtures on woody species_ are disappointing.

(b) Extreme sensitivity of all clovers. and medics to rates as
low as 0.25 oz acid equivalent picloram per acre

(c) Volatility
(d) Long residual toxicity

Donaldson, T.W.
Vermin and. Noxious Weeds.Destruction Board, Victoria
THE PHYTOTOXICITY AND PERSISTENCE OF SEVERAL BENZOIC ACID
HÉRBICIDES
Research carried out in recent years has shówn the benzoic acid
'herbicides to be effective in controlling hard -to -kill perennial
weeds such as bindweed (Convolvulus arvensis) and skeleton weed
(Chondrilla juncea). Application of any herbicide to the soil
poses many problems: will it be'reduced in effectiveness by
reaction with the soil; will it persist in the soil for a con-
siderable time and injure subsequent crops; or, will it be
rapidly decomposed or leached from the . soil, and be effective
for only a short time? A study carried out at the University
of California,. Davis, with the benzoic acid'herbicides, had the
following objectives:

1. to determine the phytotoxicity of 2,3,6 -TBA (2,3,6 -tri -.
chlorobenzoic acid), dicamba (2- methoxy -3,6- dichlorobenzoic
acid), and amiben (3- amino -2,5- dichlorobenzoic acid) in
nutrient solution and in four soil types using oats as an
indicator plant

2. to relate differences in tóxicity to various soil properties
3. to study the persistenceof the chemicals in these soils

with successive croppings., and.also following leaching,with
various amounts. of water

The soils used were four Californian soils, viz, Staten Island
peaty muck (42% organic matter, approx. 20% clay); Stockton adobe
clay (7.6% organic matter, 45.6% clay); Yolo fine sandy -loam
(4.6% organic matter, 15:6% clày); and Hesperia sandy -loam (1.9%
organic matter,' 13.6% clay).
The trials were carried out in the greenhouse. For the phyto-

toxicity studies, a range of concentrations of each of the three
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herbicides was added to nutrient- solution and to cultures of the
four soils. After 30 days, the fresh weight of top growth of .
oats grown in these cultures was determined, and ED50 values
(estimated dose to reduce the growth of oats by 50 %) calculated
from graphs of the fresh weight as a percentage of the control
against the logarithm of herbicide concentration. For the
leaching trials, columns were constructed by joining end to end
five, lidless, bottomless, metal cans, 2 -1/16 inches in diameter
and 2 -7/8 inches long, and filling these with soil. Following
application of the herbicide, the required amount of water was
added as a head of water.

In nutrient solution, 2,3,6 -TBA was less toxic to oats than
either dicamba or amiben. The last two chemicals were similar
in toxicity.
In soil, the initial toxicity of the herbicides varied with

soil type. Dicamba was the most toxic in each of the four soils,
while 2,3,6 -TBA and amiben were similar in toxicity in all soils
except the organic. In this soil amiben was less toxic than
2,3,6 -TBA. With the sandy soils, the same amount of herbicide
was required to reduce the growth of oats by 50% as was required
in nutrient solution. Slightly higher amounts were required in
the clay soil, while in the organic soil considerably higher
amounts were needed. This reduction in toxicity was attributed
to adsorption of the herbicides by the organic matter of the
soils. Clay content appeared to be unimportant in the adsorption
of these herbicides. Amiben showed a greater reduction in
toxicity in the organic soil than 2,3,6 -TBA or dicamba, indicating
that greater adsorption of amiben occurred than of the last two
chemicals.

In persistence studies, amiben was more subject to microbial
decomposition than 2,3,6 -TBA or dicamba. A slow rate of de-
toxification, with successive croppings of the soil cultures,
occurred with 2,3,6 -TBA. With dicamba, a. slightly higher rate
of detoxification occurred, while the most rapid detoxification
occurred with amiben. Decomposition was more rapid in the
organic soil than in the clay or sandy soils.

In leaching studies, the three herbicides were readily washed
out of columns of the various soils. Using rates of water which
did not cause water to run out the bottom of the columns,
differences in movement of herbicide in these soils could be
related to the rate of water movement through the soil. Little
difference in movement between the three chemicals was observed
within a soil type when subjected to the same leaching conditions.
Thus, very little adsorption of these herbicides occurs in

mineral soils,.while'iñ organic soils some,adsorption occurs,
amiben being adsorbed to the greatest extent. Decomposition of
these herbicides is slow except in the case of amiben. However,
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they are readily, leached from the soil.

Nelson Johnston, A.
Agsery Industries Pty Ltd, New.,SouthWales
Swain, J.M.

. Agsery Industries Pty Ltd, Queensland
PRELIMINARY INVESTIGATIONS WITH.IOXYNIL'- A NEW CEREAL.HERBICIDE .

Ioxynil (3,.5 -di- iodo- 4- hydroxybenzonitrile) has been reported as
a very, promising post- emergent chemical for controlling broad-
leaf, hard -to -.kill weeds in cereal crops:

Providing' the. herbicide is applied .to actively growing weeds
in the early-stages of growth, good control can be obtained at.
to-' lb active ingredient.
Plants often -wilt and dry up in a matter of 2 or-3 days. The

herbicide is almost completely inactive when applied tó the soil.
The selectivity of this chemical for cereal crops has been

widely reported. Rates up to 1 lb can be safely applied to -all
stages of' the cereal crop from éarly emergence. Higher rates .are
likely to give flag burn with no-apparent- long -term effect'. The
apparent resistance of the early stages of.cereal crops is
particularly important from the point of view.of obtaining
control of young annual weeds early in the life of the crop.

Ioxynil acts primarily, if not entirely, as a contact_ toxicant;
thus thorough plant coverage is important.. Though a relatively
fast acting. herbicide, ioxynil activity. does not appear to be
typically that,of a desiccant.

Preliminary studies,. noting. the acute contact action and
chemical similarities to several biologically active.dinitro-
phenolsand nitriles, may lead one to suspect respiratory in-
hibition as a possible mode of herbicidal action. Preliminary.

.field screening in .Australia has been limited,. to date, on
testing in relation to herbicidal properties in cereal crops to
cover the following crop -weed complexes:

Wheat Amsinckia - Victoria

(Wheat - (Polygonum convolvulus --Darling.Downs, Queensland
(Barley -,(Polygonum aviculare " " "

Wheat Varietal susceptibility -
IT

(Wheat - (Chondrilla juncea Cowra, New South Wales
(Oats - (Cryptostemma calendula

Results on Amsinckia are not to hand.


