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Effect of drill type on establishment of overdrilled lucerne
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Abstract The effect of four drill types on the
establishment of overdrilled lucerne {Medicago
sativa) in a 300-800 mm rainfall tussock grassland
environment in New Zealand was examined. The
effect of herbicide pre-treatment and oversowing
on plant numbers was also investigated. The highest
initial seedling population count was 310 seedlings
m"2, but this number declined over three years. All
drills established a plant population greater than 56
plants m"2. A prototype roto-drill gave the highest
initial establishment without herbicide because it
covered vegetation between coulters and reduced
competition, and the triple disc drill had the highest
establishment with herbicide. Herbicide pre-
treatment provided higher soil moisture during
establishment, increased seedling production, and
produced a pure lucerne sward. Lucerne establish-
ment by oversowing was only successful on the
herbicide-treated plots.
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INTRODUCTION

Where annual rainfall is 300-800 mm, production
of lucerne {Medicago sativa) on free draining and
fertile soils is, on average, 43% more than on
dryland pasture in New Zealand (Douglas 1974,
1986). While traditional establishment methods of
a cultivated seed bed and drill sowing are used in
intensive systems (Wynn-Williams 1982), over-
sowing or overdrilling are also used, particularly
in extensive tussock grassland environments. The
establishment of lucerne under these conditions has
been investigated (Musgrave 1982). In the semi-
arid zone there is often insufficient soil moisture
for clover establishment (Douglas & Kinder 1975).
Douglas (1970) noted that lucerne could be better
adapted for this environment, but the difficulties of
its establishment had not been overcome. Lucerne
is more difficult to introduce into uncultivated
country than clovers (White 1966), and the ability
of oversown lucerne to establish is very dependent
on the site and seasonal rainfall (Musgrave &
Lowther 1975). The influence of soil pH and soluble
aluminium are also now better understood (Douglas
etal. 1987).

The technique of direct drilling seed has long
been established (Blackmore 1952), but has not
been widely adopted in New Zealand tussock
grasslands (Kerr & Lefever 1984). The specific
coulter requirements for direct drilling have been
examined in relation to moisture retention (Baker
1976) and micro-environment (Choudhary & Baker
1980, 1981a). Baker (1983) considered the impact
of correct drilling procedures to be probably roughly
equal in importance to correct weed and pest
control. The effects of V-shaped, inverted T-shaped,
and U-shaped coulter grooves on wheat establish-
ment have also been compared (Baker 1976;
Choudhary & Baker 1981b, 1982). Sowing depth
can also be critical. Campbell (1985) found that red
clover sown at 13 mm with a T-shaped coulter gave
the highest emergence rate.

A pilot experiment with the Duncan triple disc
drill compared four sowing depths, with and without
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rolling of lucerne. The highest seedling number
recorded was from the 13 mm sowing depth (M. H.
Douglas & M. J. Daly unpubl. data). Although the
aim was to sow lucerne seed at 13 mm depth, in
reality the seed was placed in a broad band. The
drills tested placed seed between the surface and
50 mm, with the majority in a 5-25 mm band, but
each drill varied in the precision of seed placement
(N. Kaviani & R. F. Horrell unpubl. data).

Over much of the undeveloped Otago tussock
grassland suitable for lucerne establishment,
haresfoot trefoil (Trifolium arvense) is present. This
plant can become very competitive to establishing
seedlings, particularly after fertiliser application.
Douglas (1974) noted that the high proportion of
annual species present in these semi-arid tussock
grasslands provided considerable competition to
establishing lucerne, and Musgrave (1976) gained
a two-fold increase in oversown lucerne plant
number using a desiccant. The advantage of using
herbicide to control competition and maintain
higher soil moisture has been demonstrated (Brash
et al. 1981), but this was not reflected in establish-
ment plant number or subsequent productivity.
Baker (1983) also recorded that vegetation
controlled by herbicide acted as a mulch and
assisted the retention of soil moisture. The roto-
drills, with their cultivation and covering of the
inter-coulter vegetation, may also reduce the need
for herbicide (R. F. Horrell pers. comm.) and,
therefore, save considerable costs.

The present experiment examined the establish-
ment of lucerne in unploughed tussock grasslands
by comparing different drills with oversowing, with
and without the use of herbicide to control
competition. The effect of treatments on plant
number and productivity were recorded, and the
change in soil moisture was determined throughout
the establishment season.

MATERIALS AND METHODS

Vegetation
The trial, on a grazed and severly modified tussock
grassland, was sited approx. 12 km north-east from
Tara Hills Country Research Station, close to
Omarama, North Otago. Vegetation quadrats, taken
prior to the experiment, gave a mean 410 kg DM
ha~', and this was mainly litter.

The vegetation cover on the site was determined
by 200 point quadrats, and grasses were the majority
of the ground cover. This was mainly native

danthonia (Rytidosperma clavata) (35%) and exotic
sweet vernal (Anthoxanthum odoratum) (14%).
Legumes were 9% of the ground cover sward, with
haresfoot trefoil {Trifolium arvense) (7%) pre-
dominant. Minor species, including bushes of sweet
brier (Rosa rubiginosa), represented the remaining
17% of the vegetation cover and litter, bare ground,
and rock made up 13%.

Soils

The site was situated on a 10% sloping outwash
fan with a topsoil silt loam of 30 cm above coarse
angular outwash gravel. This soil, nominally
classified as a Dalgety silt loam (udic haplustalfs)
(Webb 1992), is an upland yellow-grey earth and is
considered excellent for lucerne. The soils sampled
to 15 cm and analysed by standard quick test
methods had a mean pH of 6.2, phosphorus level
of 15, sulphate level of 2, and soluble aluminium
of 1.3. These quick test analyses were obtained from
methods described in the following principal
references: pH (Blackmore et al. 1980), phosphorus
(Olsen et al. 1954), extractable cations (Davies
1952), sulphate sulphur (Sinclair 1973), and
exchangeable aluminium (Grigg & Morrison 1982).

Climate and soil moisture
Climate data were recorded at the official meteor-
ological site at Tara Hills High Country Research
Station. Rainfall during establishment is shown in
Fig. 1. Soil moisture was determined during the
establishment season by gravimetric comparison of
the four control treatments only, at three profile
depths: 0-7.5 mm, 7.5-15 mm, and 15-22.5 mm.
Soil moisture at each depth reacted in a similar way
to rainfall: as the establishment season progressed,
soil moisture declined rapidly (Fig. 1). Results from
the top profile (0-7.5 mm) only are reported.

Experimental design
The experiment was designed to test differences in
lucerne establishment between four drills:
(a) the prototype New Zealand Agricultural

Engineering Institute roto-drill with press
wheels;

(b)the prototype Hunter roto-drill with press
wheels;

(c) the Duncan triple disc drill, fitted with a fluted
disc and press wheel;

(d) the Duncan till seeder, a spring tyne drill.
Added to the comparison between drills was a

single oversowing treatment, and a control


