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Summary
For the first half of the last century herbi-
cides were few in number and generally
hazardous to applicators. In 1950 a phase of
rapid development of new herbicides began
and lasted for about twenty years. Issues of
human and environmental safety became
important about a decade later. The envi-
ronmental characteristics of a candidate
herbicide now ranks ahead of human issues
in deciding whether development will
proceed.

The dilemma of the need for long lasting
herbicides for specific uses set against their
environmental undesirability is still to be
resolved. Advances towards closed systems
of handling are continuing but, like the
resolution of residual herbicide use, will
need a great deal of commitment to the
achievement of the goal from all
stakeholders.

Introduction
Let us first of all look back to see from where
we have come and then trace the changes
which have occurred in the intervening period
and decide whether we have made progress in
environmental and operator safety. It is said
that one can learn from history but as we also
know our history is littered with the repeated
mistakes of past generations.

I believe we have done a little of both but
let us have a closer look. The year is 1890 in
the grain growing area of any developed
country. What do we see? Ploughs and
scarifiers, horses; headers and hay rakes,
reapers and binders and more horses. We note
the use of the traditional rotations of wheat,
fallow, wheat, fallow, barley, fallow followed
by more wheat. We are told that paddocks are
cultivated as many as twenty times before the
crop is planted. But herbicides are unknown.

Herbicide use could be said to have begun
in 1896 when Bonnet, a French grape grower,
observed the herbicidal effect of Bordeaux
mixture which he was using to control downy
mildew. Sinapis arvensis was present and he
noted that it was susceptible to the mixture.
However everything in the environmental
garden was not rosy. Nevertheless this crop-
ping system held sway for the next fifty years
with little change. Jethro Tull would have been
pleased.

In the period 1890 - 1950 some interesting
compounds were used on a limited scale as
herbicides. Sulphuric acid, dinitro- ortho- cresol
and arsenic pentoxide to provide just a few
examples. These compounds had little capac-
ity for physiological selectivity between crop
and weeds also they were of extreme hazard to
operators.

The modern era
The Second World War changed the world in ,

many ways. The benefits from research carried
out during the war, have been superseded by
modern technology. Our capacity to marvel at
quite simple things has, I believe, been
overwhelmed by the apparently endless
capacity of the scientific community to make
the impossible happen.

The phenoxy acetic acid herbicides, of
which 2,4 -D is one, are relatively simple
molecules but achieved amazing changes to
agricultural productivity. (You may not know,
but this is the 50th anniversary of the discov-
ery of MCPA).

One consideration for a congress such as
this should be the energy balance for weed
control methods which is just as important an
environmental concern as the direct effects -of
herbicide use. In 1963 Shaw (2) estimated that .
the energy used for weed control in the U.S.A.
alone was sufficient to remove a ridge of soil
16m high and 1.6km wide from New York to
San Francisco. However more detail on this
issue will have to wait for another forum.
Table 1 lists a few of the herbicides available
from 1940 - 1960.
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Table 1 Herbicides available during 1940 -1960

Active constituent Oral LDso

DNOC. 25.- 40
DNBP 58
paraquat 15Ö
PCP 210
2,4 -D 375
barban 1300 - 1500
MCPA 700

mecoprop 930

propham 5000
amitrole 1 100 - 24000
sodium chlorate 1200
monuron 3600
chlorpropham 5000
simazine >5000

Dermal LD50 Water solubility

80 -200

>1600

130 ppm - salts more soluble
1000 ppm - salts more soluble
very soluble
20 ppm - Na salt very soluble
620 ppm - Na and amine salts

825 ppm - Na and amine salts
very soluble
620 ppm - Na and amine salts
very soluble
32 -250 ppm

>10000 28g L 100 mL-'
79g L 100 mL-'
230 ppm

- 80 -100 ppm
5PPm

Some are acutely hazardous whilst others
are of relatively low hazard. Also this param-
eter alone has not necessarily been the decid-
ing factor on their current availability or lack
of it. Many of the listed compounds are very
water soluble making for ease of formulation.
Those that are not are more often than not
formulated as wettable powders.

I believe the public's attitude of the ,1950s
regarding the environmental effects of these
new found tools was one of little concern.
Therefore neither industry nor government
were prepared to put resources into such
assessments. However there was an underlying
concern in many countries, for example the
United Kingdom. This was reflected in two
studies on the environmental effects of DNOC
conducted in 1954 in the U.K. (3). However
the science was in its infancy and the program
hastily put together. Hence the results were of
little value.

In the following twenty years there was an
almost frantic introduction of new compounds
(Figure 1). This clearly shows that herbicides
led the way in new introductions (3). It is also
clear that following the publication of Silent
Spring by Rachel Carson in .1963 (1) many
people in the community sought more research
on the environmental effects of farm cherhical
use.

Figure 1
1945 -75

Annual introduction of pesticides,

Changing attitudes
In the early sixties the Australian legislation
covering farm chemicals dealt primarily with
control of sale and did not address human or
environmental issues. By 1966 the Pesticides
Review Committee was in existence in
Victoria which comprised all agencies con-
cerned with the environment and public health
as well as agriculture and forestry. The first
chairman represented the interests of fisheries
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and wildlife. This recognized the need for an
environmental assessment of farm chemicals
whether they were efficacious or not. The
Victorian legislation also included some
advice on operator protection for the first time
in Australia. Thus a review of toxicological
data was initiated which today ranks third
behind the efficacy and environmental toxicol-
ogy data in terms of research dollars spent.

This period also saw the widespread
introduction of legume based pastures into the
cropping rotation. Typically subterranean
clover or a medic depending on the soil type.
This necessitated herbicides with low activity
on legumes, to be used in cropping enterprises.
By the 1970s the introduction of new herbi-
cides had steadied. Also regulatory authorities
around the world wanted more data on new
compounds while the old ones just kept being
used. The U.S.A.'s Environmental Protection
Agency (EPA) was formed in 1970 and so
began a new era in regulatory affairs through-
out the world.

There is little doubt that in many ways the
use of farm chemicals in Australia led some-
what of a charmed life. This may reflect our
harsher climate compared to that of the
northern hemisphere. This is evidenced by few
major river systems and areas where soil can
sustain lush growth and thus provide habitat
for large numbers of native fauna.

In Australia the areas chosen for extensive
agriculture were sparsely populated, largely
isolated until relatively recent times, and
which once farmed offered little habitat for
fauna with the probable exception of the
kangaroo and wallaby. The advent of crops
resulted in an increase in their numbers.

It is therefore difficult to determine the
impact of farm chemicals on fauna in general
let alone just for herbicides. Interestingly
regardless of the range of herbicides used over
the past thirty years the major weed species
remain.

The reason for the removal from sale of
some of these herbicides is purely political.
Others are so persistent that they are consid-
ered `bad' and others are less effective than
newer ones. In recent times the cost of extra
toxicology data to defend a product is often in
excess of its commercial value, particularly
where there is no protection for the data
generated.

What have we achieved?
Have we improved environmental perfórm -'
ance? In general terms I believe we have.
However I believe we could do better. Also

'safety 'for applicators has improved 'through
the availability of lower hazard compounds,
improved formulations and some improvement
in handling and application equipment. .

The trend toward less persistent herbicides
has been welcomed by all. This has coincided
with a major change in agronomic practice
which has seen a wider range of available
cropping options. Also the trend toward more
selective compounds, applauded by some, may
not make weed control any easier. Further-
more the mode of action of some of the newer
compounds has increased the incidence of
herbicide tolerance.

I believe the human hazard has been
greatly reduced. One can hardly compare the
hazard of sulphuric acid with the water soluble
amine salt of 2,4 -D or even less so with the
water dispersible granules of simazine.
Handling of farm chemicals is moving towards
a closed system. Some outstanding issues need
to be addressed before the system becomes a
reality.

Another environmental effect being
reduced is the disposal of empty packaging.
Further, as the product becomes less hazardous
the packaging criteria becomes less onerous
allowing a more environmentally friendly pack
to be used.

However, I still support reduction in the
amount of active constituent emitted from the
application equipment by more accurate .
placement on the target together with little or
no risk to non -target species and the environ-
ment in general. This should be coupled with a
system that delivers the product directly from
the production facility to the farmer, be
unloaded directly into the application equip-
ment and the empty returned. This may seem a
utopian idea, but it should be our aim.
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