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ADSTRACT

"Band spraying and direct drilling", o technigque
in which hands are sprayed in a pasture with parcquat, folleved
by the direct drilling of sesd into the centre of the bands,
was investigoted, with the aim of inereasing the winter yield
of pastures.

The work was divided into two parts. In the first,
& band sprayer wos constructed and tested, and with it a pasture
band sproyed and direct drxilled in auvtumn, The resulting pro-
duction was measured over the following winter pcrioed. The
second port consisted of on investigation inte the distribution
of sprey within the hands and sproy bounce outside the bands,
using the same nocozzles and cperating heights as in the carliex
work,

The band spiayer was constructed on o disc - drill
so that bands could be sprayed and drilled in the same operation,
the coulter spacing being 6 in. lieasurements were taker of
several pcrformance characteristies of 2 variety of nozzles in
order to select three sizes spraying 1 in., 2 in., and 33in.
bands at 30 gal, liquid per sproyed nere.

Seed cceoting with bentonite with the ain of reducing
peraquat damage (if this was o prcblen) was briefly examined, and
cbandoned. after finding that the ccat rzduced seed germinotion
considerchly more then any paraguat Jdamage that may heove resulted,

In the subuwm - winter trial, the factors included
were : L band widths ("plenket" »lus those mentioned ahove);
3 paraquat application rates (1, 2, end 4 oz. a.i./acre);
2 varieties ("Grasslands Tema" Western Wolths ryvegrass and rye-
corn); eand o nitrogen sub=plot treatment (each half of every
plot hed either 0 or 1 cowt, nitrolime/acre placed with the seed).

Irrigotion wos carried out prior te svraying and
drilling, and was follawed by a dry spell of feuxr weeks, This
combination appeared to have a deletorious effect on the resulting
esteblishment of the sowmn species, vhich together with the wet
winter period were partially to bleme for the poorer yields in
all treated plots (compared to control plots).

leasurements taken were mainly of scil meisture,
seedling emergence, botanical composition and dry uatter yields.
Results were analysed by means of t-tests and analysis of
variance where these tests were suiteble.
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The results and literature suggested various hypotheses as
to the fate of bands and the growth of plants within them and it
would appear that defoliation frequeney end intensity are impartant
factors, The defoliation treatment in the trial (i.e. at 6~8 in.,
height) was considered inadequate.

The investigniions from the second part of the thesis work
led to the use of two techniques which could have further use in spray
distribution analysis. In the first, the spray liquid incorparated a
metal salt (e.g. copper sulphate) in solution and was collected on
naxrrov blotting paper strips. The metal concentration was measured
by an atomic absorption spectrophotometer, With this method, a graph
could be dravm of the within band spray distribution, and with log.
transformation of the results, spray bounce outside the edge of a
band width pasture strip could be confidently measured to 3% in. from
the band. The total amount of sproy outside the band was small
however. (rarely above 10%), and largely within an inch to either side
of the band with the nozzles used.

In the other technique, the sproy nozzle was photographed

in action, the lighting and exposure methods used enabling the extent
af spray splash to be observed.
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1. INTRODUCTIQN.

Winter feeding of livestock is becoming an increasingly
major operation on New Zealand farms. With increased stocking rates
and a greater drive far efficiency, fermers and research workers have
tried many systems. One system however, which has not undergone
extensive evaluation is that of "band spraying and direct drilling",

The term "band spreying" is now well esteblished in erop
production work, where the technique involves spraying either a non-
selective herbieide between crop rows or & selective herbicide in the
erop rows (with mechanical weed control between rows). To date, few
attempts have been made to band spray a plant free track into pasture
with the object of subsequently sowing and establishing a2 new species
in that sward. The concept is similar to that of overdrilling, where
a plant free treck is left by mechanical means, Behind both of these
techniques is the idea that a plant's closest neighbours are its
greatest competitors, and that when removing competition from around
a plant, diminishing returns presumably set in, the removal of the
closest neighbours being of most help to the plant (in this case the
sown one),

Direct drilling, in which seed is drilled directly into the
mechanically undisturbed soil after the existing vegetation has been
kKilled by e herbicide, usually paraguat, do'fers the advantages of a
gquick easy establishment technique for cash, forage crops end pastures,
Usually, the technique offers cheapness and considersble management
flexibility. It seems likely that the unknowns of the relationship
between seed bed reouirements of previously used species, drilling
machinery performance and soll conditions, are keys to the success ar
feilure of any crop drilled in this way.

Nevertheless, band spraying ond direct drilling has been
shom to be feasible with regerd to the mechanies of the operation
(Blackmore 1962, Kay 1966). To be of acceptance havever, any new
technique must have advantages over other techniques. Because of its
use of similor drilling machinery and operation in similar soil coné
ditions, direct drilling in conjunction with band spraying is likely
to suffer similor limitations to the technique of direct drilling.

In direct drilling for regrassing purposes thcre has usually been a
lowering of production over the first winter. It is suggested that
this could possibly be overcome with the use of fast growing winter
species such es "Grasslands i‘ama" Western Wolths ryegrass or cereals
such as oats or ryecorn. With band spraying the aim would be tb’
kill only as much of the existing vegetation as is needed for the
establishment of the new species and so minimise the amount of yield
reduction, In this mamner one would be changing only the botanical
balance of the existing award.

In common with direct drilling after blanket herbicide
application, band spraying would be expeoted to have the same advan~
tages over conventional establishment methods with respect to speed
and flexibility, and to have the disadvantage of the added risk of



establishment failure. Some gain in total winter exrop or pasture
production is likely in compariscn with either blanket spraying and
direct drilling or conventionoal esteblishment methods in that the
unsprayed areas could contribute to the totel yield.  Turthermore,
re-establishment of the pasture moy be unnecessary in the following
season.

& factor of vital importance to band spraying would thercfore
appear to be band width ané its effect on the yield of sown and exist-
ing species. 4 compensatory effect between the twe is likely as the
greater the yield from the existing species (related largely to band
width) the less from sown species. 4s the total yield is the sum of
the yield from the existing and sown species, the cptimun band width
would be where the yield came to o peak.

When considering the effectiveness of o certain width of
band in reducing ccmpetiticn, the question of pasture reaction te 2
band of dead herbage must alsc be considered. The band would
initially leave z "vacuuwa" which would subsequently be follawed by a
corpetitive struggle from many plants te f£ill the gop., The initial
reduced competition adjacent to the existing plants moy allow them to
spread laterally and perhops overshadow the band. With a narrow band
this nay lead to a dark envircmment which is difficult for the new
plant to inhabit. Cutting frequency and height may be considered as
associated and interacting factors.

Recolonisation could be expected froam three sources.
(1) Fron seeds in the ground that hed undergone band trestment.
These would include seeds from the present and previocus inhcbitants
of the arca as well as these soim by the dxill,
(i1i) From plants suppressed by the pray, but in the process of
recovery from paraquot spraying.
(iii)From the species outside the band., Stoloniferous species
might be expected tc make a faster invasion of the arez while tuf'ted
species could also recclonize the band as they tillered.

&s in blanket spraying, a factor that should be of impor-
tance is the rate of paraquat application within any one band., Both
the eccnomics and rete of in-band recovery would be thus affected.
The question may well be asked, which is better, o narrow band and
heavy rate, or wide band and lighter rate ?

From the viewpoint of the mechanics of creating bands of
variable width, obviously a field requiring major attention, is the
design of suitcble equipment and the perf ormance testing of spray
nozzles in relation to eveness of application and within pasture
bounce.,





