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6(b). CHEMICAL PLOUGHING
Reviewed by B.D. Robinson, I.C.I.A.N.Z., Merrindale Research
Station, Victoria

It is significant that this subject has now attained session
status at this conference and it is desirable initially to present
the elementary but important considerations involved. The first
one is that of terminology.. To those who do not approve of the
term 'chemical ploughing' the alternatives of'minimal' or 'zero
cultivation' are probably more desirable.

In .so -far., as the main need for cultivation is for weed control,
it is rather disappointing that the use of herbicides to replace
cultivation has not received greater attention acid that there are
not more papers on this topic. This has been due to two main
factors:

1. The herbicides used possessed some degree of undesirable
soil, residual effect.

2. The tradition of cultivation is so strong that it is felt
to be wrong not to cultivate.

The limitations of cultivation have in turn imposed severe
limitations on suitable species selected for crop or pasture
production. It is interesting to speculate on the new and wider
limits which could be imposed on new species or strains selected
for development. It would be appropriate at this first session
to list briefly the advantages and disadvantages of minimal
cultivation before discussing the papers under review.

A._ ADVANTAGES

1. The operations of spraying and seeding can be done quickly,
thus timing is more accurate and success with weather
conditions more likely.

2. The number of operations is much less, that is, spraying and
seeding could be done in one but, at the most, would require
two operations. Normal methods would require, say, one
ploughing, two discings, one harrowing, one rolling, and one
seeding giving a total of six operations, most of which call
for a large amount of labour and tractor wear, as well as
for high initial equipment cost.

3. With cultivation, the. ground is out of production for a much
longer period than with chemical ploughing.

4. It has been demonstrated that the phosphate, potash, and
trace element accumulation is in the top inch or so of the
soil surface. This is not disturbed and seeds have a better
availability of nutrients and moisture.

5. Soil erosion is reduced to the extent that crops and pastures
can now be sown where they could not be established by culti-
vation.
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6.. 1n theory; and often.inpractice, weed control is often
complete with ,one-spraying wher'easeach cultivation intro-
duces a new crop of weeds.

,7.. Buried objects are not exposed, and ground not suitable for
cultivation can be,sprayed.and sówn.

8.. Because spraying and:sod- seeding can be.undertaken earlier
in the spring than cultivation,, crops can be sown earlier
than by,normal'cultivation methods., This is important where
low rainfall.in summer limits the growing of summer fodder
crops such as brassicas.
In some soils where frequent cultivation -is practised for
weed control, the soil structure is ruined and serious
problems such as crusting and erosion occur." Minimal cul-
tivation practices either reduce or eliminate this problem.

B. DISADVANTAGES`

1. Cultivation appears necessary for certain soils where
drainage and soil moisture problems make.this treatment
necessary.

2. Certain areas need'levelling and this.'can be done only by.
cultivation.

3. Seeding equipment must not disturb the soil nor leave a
large open slit in the soil, as this encourages other
species to germinate, and a large open slit is not the best
for seed germination. This new approach thus calls for
equipment which has not yet been developed. .

The main interest in this field has been the establishment of
maize, cereals, brassicas, and pastures. The problem of residual
toxicity has been overcome by the use of diquat (9,10- dihydro
8a,10a- diazoniaphenanthrene cation) and paraquat (1,1`- diméthyl-
4,4°- bipyridylium cation) and, where'a chemical has showna
specific selectivity towards a prop as in the case of atrazine
(2- chloro- 4- ethylamino -6- isopropylamino -s- triazine) and maize,

highly successful results have been obtained. The high, activity
and rapid kill of diquat and paraquat on annual weeds and grasses
has given an added impetus to this work, because these chemicals
give.a quick and total kill of'vegetation without any soil )

residual activity.
.

The four papers present various facets of this work. Two
papers are directly cóncerned with a major agricultural problem -
the establishment of perennial, grasses in various weedy environ-
ments. M.A. Ross and P.S. Cocks describe the rates of chemicals,
and conditions'needed for good establishment while B.D. Robinson
and I.C. -Fletcher describe successful field trials. The main
features 'are:
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(a) Timing of spraying'at the rates used and seeding are
critical,.but if done correctly very good results are
obtained.:

(b) Sod-seeding without spraying is not very successful, and
success is obviously a function of the degree of'elimina-
tion of competition whether this is done by grazing or by
herbicides.

(c) A subject needing further stúdy is the' problem of weeds
invading the newly established. pasture.

(d). There is only one reference to the problem of insect
control, and this may not be a serious problem in-
Australia. However, at' this early stage, it should not
be overlooked in future work.

(e) The problem of controlling clover initially, but allowing
sufficient to remain or be resown to provide a balanced
pasture, needs more research: Where a brassica crop is
to be sown, picloram (4- amino - 3,5,6- trichloropicolinic
acid) can be used as the brassicas are relatively .

resistant to this herbicide.
(f) The work done by Robinson and Fletcher shows that sod

seeding with various types of equipment is successful
when compared with sod- seéding without spraying, but
does not show the relative efficiency of various methods
and machines. Thus research on equipment is important.

. Most sod- seeding equipment is designed to rip open turf
and eliminate competition. Now that chemicals do this
it is preferable to use equipment which. disturbs the soil
as little as possible, and thus .reduce the risk of a
fresh germination of weed seeds..

The paper by L.J. Matthews describes,some refinements in this
field, such as methods of improving existing pastures and the
problems incurred in .the more complex problems of renovating a
pasture as distinct from the simpler one of establishing a
pasture: The problems of . killing perennial weeds and grasses
are more complex. In this field' one of the weaknesses of paraquat
is'its'lack of control of Paspalum spp: and Agrostis stolonifera.
Mr. Matthew's work will be of use.to those contemplating work on
this problem.
The paper on chemical firebreaks is of interest in that G.W.

Pearce has classified the chemicals suitable for controlling
vegetation at various times of the year. This is very useful
basic work which will have application in the crop establishment,
fallow weed control, firebreak, and total weed control fields.
It is also worth noting that burning after spraying is often
required prior to seeding a crop or pasture. A related subject
worthy of future research is the sowing of crops or herbage, such
as lucerne or brassicas, which will remain green during the summer
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on the areas treated with these herbicides,..
To summarize: it is obvious that success and wide -scale

adoption of these practices is possible, but caution and much'
more research is needed'.


