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9. RESEARCH. TECHNIQUES
Reviewed by P. Gregory, Geigy Agricultural Chemicals, New South
Wales .

One of the papers presented in this session deals with a method
of application and the other four with techniques for assessing
the effects of treatment; of the four, two are complementary.
All the papers discuss new methods of achieving old aims.
The presentation of the five papers bears some criticism. It

should be the aim of an author to tell his tale in a manner and
style both clear and precise. We do not all achieve this end;
nevertheless, the, closer we get to the goal, the more likely we
are to generate an interest in what we have to say. The simpler
the subject- matter, no doubt the simpler the task should be. The
paper on 'Integrated Light Assessment with Light- sensitive
Papers' is outstanding for its clarity and simplicity, for which
M.A. Ross deserves special credit.

I would like to comment on the papers, in what seems to me to
be the logical order, by beginning with application, and thus
with P.V.D. Parsons' paper on the Chesterford Mini -Log Sprayer.

In his paper on this ingenious and very simple machine, Parsons
has, unfortunately, not found it possible to give a practical
example of its use, advantages, and disadvantages in the field,
questions which concern the herbicide field research worker more
than anything else. Perhaps this omission may be brought out in
discussion.
Logarithmic sprayers are not a new idea, but the machine des

cribed appears to have certain advantages over its . predecessors
which are worth consideration.
Because-the biological response to applied herbicides had been

found to be fairly closely related to exponential doses, the need
for a mechanism by which chemicals could be applied exponentially
became apparent early.
The theory of sprayers capable of deliveringan exponentially .

decreasing dosage rate of applied chemical, and based on the
continuous dilution of a concentrate with water or other diluent,
was first published by Pfeiffer, Hartley, and Brunskill (1955) in
Nature.

The main use of such machines is for field screening work, as
they produce a dynamic visual picture of weed and crop response
as well as a visual record of the margin of selectivity over a
wide dosage, range.

The present_ machine appears to have the compactness and simpli-
city of the Sweetman machine and the Wageningen machine, and, in
addition, may be more adaptable and possibly cheaper.

In aiming at simplicity, the use of standard crown -cork bottles,
which.are available all over the world, as the containers for
concentrate and diluent is to be commended. The method of
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achieving efficient, continuous mixing by the diluent injection
stream, 'without recourse to moving parts, appears to be adequate,
while the possibility of changing the size of the concentrate.
tank allows'a further. variable than pressure, nozzle aperture,
and walking speed.

It seems-likely. that, because it lends itself to simple adap-
tation, the'- Chesterford Mini -Log Sprayer might find use, not only
in row crops such as sugar cane, but also for investigations of
the effect of volume on herbicidal action.
B.W. Cull's paper describes a visual rating system for weed

response, with particùlar reference to screening trials, but
obviously with wider applications.
That there is scope for a good deal of improvement in methods

of expressing observational data of this kind is unquestionable.
There is -an urgent need for an-agreed standard scale for weed and
crop respònse, preferably an internatiònal one, and 'IA understand
that steps have been taken within the European Weed "Organization
to thrash out a satisfactory 'system.

This contribution is- therefore a welcome' one and it is a pity
that there is only one paper. on this particular aspect of assess -
ment.,.fór it is a subject of some controversy.' A glance at this
paper 'shows that 11 levels of rating are proposed; II must admit
to finding this an unnecessarily awkward number to handle.. 'The
choice that 10 should represent-the' least effect and 0-the great-
est is unusual and may be confusing.

Moreover, as, this is a rating system for specific weed-response,,
and, as such, takes no account of interaction between 'different-:
weed'species or between weeds and crop, I strongly favour the'
elimination'.. of..the cipher so as to make it possible f'or''further
calculations to be made'-- for instance;'to.produce-a selectivity
.index.

I think that-a.1 to 10 scale would -be more acceptable,.but.I
understand that from the consideration. of.the use.of computers,
a 1 to 9.scale might be more satisfactory still.

These Are -all debatable points, but there appears to :be one
serious'weakness-of :the proposed scale. 'There. is apparently no
allowance for :the not uncommon phenomenon of weed stimulation.
If we-have a small number of weeds which are'slightly retarded,
we score-this as 7, but'what if we have a small number of weeds
which, for reasons of lack of 'competition or actual stimulation,
'grow larger than 'those in the untreated control plots? How, then,
do we scòre this-not uncommon occurrence?

It is a positive advantage to combine vigour and population.in
one figure. 'The' value of each figure in the range is adequately
described in terms of crop response and population. It'is very
gratifying to find that 'B.W. Cull is fully conscious of the need
for a sufficiency of control plots for accurate assessment.
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R. Pengelly's paper on a method of bioassay of soil residues.
and of those of picloram in particular - raises the important
subject of chemical residues in the soil.
The special points of importance in this paper are the insis-

tence on the use of homogeneous lines of test plants, the
emphasis on the vital need to avoid interpot contamination, and
the need for the collection of ample untreated soil of the type
involved. This last requirement is sometimes difficult to
fulfil in practice.
The use of larger cups as saucers for the collection of

leachate not only enables the leachate to be reintroduced to the
test plant, but also should go a long way towards protecting the
benches from contamination.
Planting preset seed is a more laborious process than direct

seeding, and I am at a loss to understand why the method should-
be better than sowing and thinning to a predetermined number.
Unlike B.W. Cull, R.J. Luxmoore is essentially interested in

expressing a competition factor in studies involving associations
of crop and weed. He discusses the short-comings and limitations
of weed density by which, if I understand rightly, he refers to
population counts or estimates.
His criticism of leaf area estimates per unit ground area as a

reliable guide to an estimate of competition is not quite clear,,
but presumably is related to the effect of differential shading
between weed and crop.

If we accept the statement that dry weight increase of a weed
species over a period of time represents the demand made on
environmental resources (e.g. nutrients and moisture), and that
it therefore can be a useful measure of competition, it is. clear
that an estimate of leaf area duration together with an estimate
of the net assimilation rate over the period should provide the
necessary basis for an estimate of dry weight increase, which, in
turn, may provide .a measure of competition.

It seems likely that where availability of nutrients and mois-
ture is limited, an estimate of, dry weight increase may provide
a better measure of competition than mere numbers or ground
cover, but it still seems probable that considerable disparities
will appear where species other than Chondrilla are involved.

Nevertheless, the method described for the non - destructive
estimate of dry weight increase of Chondrilla juncea, where
shading, especially by winter - growing legumes, is known to have
a marked effect on the growth and consequent competition potent -,
ial of the weed, appears to be a useful and fairly simple one.
It is not unlikely that the method might be applied with use-

ful results to studies on the critical period of competition
between cereals and annual weeds such as.Lamium amplexicaule,
which, on the evidence available, appear to exert their maximum
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effect on crop yield at a very early stage of cereal growth.
The use of photosensitive papers for, recording various phenomena

in the field, and for making permanent records .(in blue black or
red) of leaf areas etc., is quite well known and has.a number of
applications.
These papers, which are coated with various light-sensitive

compounds, are used for copying work in offices and are both
readily available and cheap.
The development by M.A. Ross of a highly economical method of

using these papers for recording total radiation is of consider-
able value to those interested in such studies. The fact that
the packs of papers, which in this case do not exceed a total of
10 square inches of prepared paper, are so cheap to produce -
(the Perspex filter should last indefinitely and the foil could
be used at least several times) - means that the necessary multi-
plicity of recording devices can be made and put in place to give
an accurate picture of the mean shading effect produced within a
pasture sward or cereal crop.
As the devices are obviously very thin, if they are placed

horizontally on the ground surface they must occupy a position
closely similar to that of flat rosettes such as those produced
by Chondrilla or by Hypochoeris. They might also lend themselves
to support at various heights and angles to simulate the positions
of leaves of plants other than those forming rosettes..
It is perhaps surprising that papers, with .a sensitivity confined

to the ultraviolet end of the spectrum, should give a record which
can be a measure of the total spectrum measured by the solarimeter.
On the face of it, it would seem more desirable to have papers
which were more sensitive to the red end of the spectrum,.and I
question whether the results at high altitudes (such as the
equatorial - plateaux farming areas) would be as reliable with
these particular papers as they appear to be at low altitudes.
This brings me to the end of my review and the papers are now

thrown open to the floor for discussion. We have one paper which
should bring forward questions and discussion about the merits of
exponential spraying, a second paper which it is to be hoped
might generate some constructive thinking on visual response
scoring systems, a third paper which discusses details of a bio-
assay method for highly active compounds, and two papers linked
together around the question of a non - destructive method of
estimating dry weight increase and the acceptance of this as an
accurate method of assessing relative competition between species.
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