
D - 35

8(a). AQUATIC AND BANK WEEDS
Reviewed by W..P., Dunk, State Rivers and Water Supply Commission,
Victoria
The five papers contributed to this. session cover aspects of

New Zealand, Victorian, and New South Wales experience in the
control of aquatic and channel -bank weeds. .

Two lines of work are reported:
First, assessments have been made of the effectiveness of

different herbicides on the main weed species.
Second, measurements have been taken.,of.the quantity of

herbicides contaminating the water supply after aquatic weed
treatments. The effects on plants of trace amounts-of herbicide
in the irrigation water have also been assessed. .

It would appear then that the overall research program is a
balanced one, at least to the extent that it takes into account
both the effectiveness of herbicides and the possibility of
pollution resulting from their use. .

A. METHODS OF CONTROL

The principal methods of control reported are as follows:.
1. Submerged and floating aquatics Five chemicals are used.

in practice, namely; acrolein (acrylaldehyde), diquat
(9,10- dihydro- 8a,lOa- diazoniaphenanthrene cation), paraquat
(1,1.- dimethyl -4,(- bipyridylium cation), 2,4 -D (2,,4 -di-
,.chlorophenoxyacetic acid), and TCA (trichloroacetic acid).
The first three of these can be used in flowing or static

water. Acrolein is preferred in Victoria because it evapo-
rates from the water leaving no residue, whereas either
diquat or paraquat is preferred in New Zealand because both
are non -toxic to fish and because both control a wider.range
of vegetation. Apparently, New_Zealand experience has shown
that diquat or paraquat can bé used in water without hazard,
but this is the point on which Victorian irrigation authori-
ties still require to be convinced before adopting the.
treatment. In particular, an answer is,needed to the
question of whether the inactivation process, through
adsorption onto clay colloids, can be. reversed in the
digestive. tract, releasing toxic amounts of chemical.

Where channels dry out. during the winter months, 'treat-
ments with TCA at-75 lb per,acre have proved effective.
Also 2,4 -D ester, plus micronized sulphur (as a sticking
agent) is used in circumstances where the flow pan be com-
pletely stopped and the water level reduced to 6 in. or
less

2. Emergent and bank weeds Treatment of emergent and bank
weeds seems to be based largely on the use of 2,2 -DPA (2,2
dichloropropionic acid) with or without amitrole (3- amino-
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1,2,4 - triazole). Under the right conditions-these will
control Typha spp., Phragmites communis, Paspalum distichum,
Paspalum dilatatum, Cyperus eragrostis, Glyceria spp., Juncus
spp.,. and Polygonum hydropiper.
Under New Zealand conditions, there is no satisfactory

control for Paspalum distichum, whereas, in Victoria, amitrole
is used widely for this purpose from November to April. Where
the water level in the drainage channels drops to expose the
roots, treatment of Paspalum distichum with diuron (N -(3,4-
dichlorophenyl )- NN- dimethylurea) is also undertaken .success-
fully.
A trial carried out on a farm ditch in New South Wales

showed that bromacil (5- bromo -3- sec - butyl -6- methyluracil)

was particularly effective.'for controlling broad-leaf species
(including Rumex spp. and Echium plantagineum) and that it
prevented germination of annual grasses.

B. POLLUTION OF WATER WITH HERBICIDES

Two papers from Victoria have described an approach towards
controlling the'pollution of water which occurs following the
spray program.
The sensitivities of a range of crops to herbicides in water

have been investigatedin both pot and field trials and'through
a study of .overseas work. Visible damage has been reported at
concentrations as low as 1 p.p.m. for monuron (N-(4-chlorophenyl)-
NN- dimethylúreá) and diuron, 0.5' p.p.m. for amitrole, and 0.7
p.p:m. for 2,4 -D. With other herbicides the limits were consider-
ably higher, ranging up to 20 p.p.m. for diquat.
The work done has been extended to a study of the effect of

multiple irrigations on crop yield. This is clearly the ultimate
criterión for the assessment of the effect of herbicide pollutants.
Use of this data for control of the spray program in Victoria

is illustrated by reference to amitrole in drains and streams.
It has been found that 20% of the applied chemical reaches the
drain water, which in turn flows to the streams, where it can be
re -used. Based on the susceptibility of crops to amitrole, a
pollution limit of 0.002 p.p.m. has been set, and the amitrole
program is controlled to ensure that this limit is not exceeded.
The Health Department has approved the use of amitrole'in this
way; in fact, a higher limit for human health of 0.3 p.p.m. has
been set in Victoria, but the lower plant limit of 0.002 p.p.m.
is the one adopted i.n practice.

C. CONCLUSION

When controlling aquatic weeds it has been necessary, in almost
all cases, to use herbicides which were initially developed,
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tested, and selected for their effectiveness on various land
weeds.

It is not surprising, therefore, that this._approách:has led to
the adoption ,of treatments and methods which are not ideal and
which cannot be applied to all situations.
The main difficulties arise.from the.need-to . take into account:
1.. the protection provided to aquatic weeds by the water-medium

in which the.plants grow. (This is less important with
emergent weeds than with submersed weeds.)

2. the stability of the herbicides and the likelihóod of pot-
lution of water supplies from the point of.view of humans,
stock, wildlife, fish, And plants.

The first of these difficult,ies'could be overcome.if, for
example, an aquatic herbicide was designed to separate out from
the water surrounding. the plants, to stick to the submersed leaf,
and then to act, on the plant.
The second difficulty. could possibly be overcome by the,

development of unstable herbicides which, after they have -been
applied, evaporate. into the air, hydrolyse to a harmless material,
or undergo some other chemical or physical change.
Before the ideal h "erbicides are available for aquatic weed

control it will be necessary to take these factors into accóürit
and to deliberately develop tailor -made Chemicals. At least two
chemicals are needed, one to handle submersed weeds particular-
ly in static water - and another to handle emergent weeds-in,
drains flowing into rivers. .

The problem is more or less uniform throughout the world; the
prize for its solution "is a big one running into many:millions
of pounds per annum.


