
the soil surface of a cultivated paddock to overcome 
this problem and then harrowed or rolled to provide 
adequate seed-soil contact. However, if the seedbed 
is rough and cloddy, results can be variable with 
seeds falling into depressions where the seed is too 
deep to allow germination and emergence. The aim is 
to sow and have the seed covered by only 10 mm of 
soil. 

High soil surface temperatures and evaporation in 
summer create a hostile environment for seeds, with 
the soil surface drying rapidly, so some soil cover 
and a close seed-soil contact is desirable. Also, with 
unprotected seed, losses from ant predation on the 
soil surface can be very high.

A wide variety of methods can be used for sowing 
tropical perennial grasses. These include direct 
drilling with specialised machinery; using combines 
or precision seed drills; band seeders; fertiliser 
spreaders; and aerial seeding. 

Seedbed preparation varies from fully prepared 
seedbeds to crop stubble and a range of modified or 
undisturbed pastures. The reliability of these sowing 
methods will vary significantly with soil type, nutrition 
and climatic variability, but good establishment with 
all methods depends on adequate planning and pre-
sowing weed management.

Well designed direct drilling machinery can produce 
excellent stands of tropical grasses with good 
management. However many commercially available 
conventional machines cannot adequately control 
sowing depths to consistently place the seed at the 
required sowing depth (10 mm), particularly if the 
soil surface is uneven. Seed is often dropped on 

When sowing tropical perennial grasses the aim is to choose machinery that gives 
good soil-seed contact and will sow at the optimum depth in the soil (10 mm).
Modern direct drilling machinery can produce excellent stands of tropical grasses 
providing paddocks are properly prepared, seeding rates are adequate and seed is 
sown at the correct time and depth. Direct drilling retains cover on the soil surface 
providing protection from water loss and soil erosion.
Rigid frame machines, such as combines, can have a major variation in sowing 
depth because of localised ground variation. Also in conventionally prepared 
seedbeds rough surfaces and furrows can lead to seeds being buried too deeply by 
trailing harrows or rollers. Cultivated surfaces should be harrowed before sowing 
and a levelling bar used at sowing to reduce the risk of sowing too deeply.
The economics of introducing tropical perennial grasses into native pastures 
should be carefully compared against improving these pastures by strategic grazing 
management. 
Apart from conventional sowing and direct drilling there are a number of other 
options available such as aerial sowing and using a spreader.

Tropical perennial 
grasses 
5. Sowing machinery
This brochure is the fifth in a series of guides released 
by the Future Farm Industries CRC (FFI CRC) to 
promote the use and management of tropical grass 
based pasture mixes in the summer-rain dominant 
region of New South Wales (see map). 
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The machines are capable of sowing at an even, 
shallow depth in a wide variety of soil conditions. 
These sowing units often are the same design as the 
shallow sowing disc units used in broadacre cropping. 
The broadacre cropping units with air seeders can 
also be used for tropical grass sowing provided they 
have air diffusers fitted to the tynes to eliminate seed 
bounce.

Other contour following machines include triple disc 
seeders and old style disc seeders (Fig. 2). Triple disc 
seeders are a cheaper option to the modern single 
disc no-till drills. Disadvantages of these machines 
are that soil slot walls can become glazed in moist 
heavy soils and machinery maintenance costs can be 
high.

The old style disc seeders are generally inferior but 
can usually be fitted with inverted ‘T’ Baker boot 
points for better results.

Tyned Drills
Some trailed tyne drills can also be good contour 
following machines. When using a tyned implement 
for direct drilling the sowing point is very important.

There have been a number of successful points 
used to adapt sowing tynes to direct drilling. Narrow 
points with the leading edge only 6–10 mm wide are 
preferred (Fig. 3). High wear rate is a problem with 
most narrow soil openers. Steel lucerne points are 
relatively cheap but must be hardfaced. Wear and 
maintenance is excessive in most soils. These points 
perform best on tight spring tynes where plenty of 
vibration can produce a good tilth. 
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Many tropical perennial grasses (e.g. Rhodes grass 
and creeping bluegrass) have light, fluffy seeds that 
do not flow well in conventional machinery. Seed can 
be mixed with a low-nitrogen compound fertiliser as a 
carrier but much of the available seed is now coated 
which overcomes these problems. If using coated 
seed the sowing rate must be increased to allow for 
the weight of the seed coating, which can be 50 to 
80 percent of the total weight. Ensure that the seed 
purchased has high levels of purity and germination 
as the proportion of live seed is an important factor 
for adequate pasture establishment. Sowing tropical 
perennial grasses under a winter cereal crop is not 
recommended because of the high potential seed 
losses over winter and resultant poor establishment.

Direct drilling – ground contour 
following machines 
The development of specialised direct drilling 
machinery has greatly improved the establishment of 
tropical grasses. This trend toward minimum ground 
disturbance has also greatly reduced the risk of 
erosion and helped to maintain soil structure, whilst 
providing improved seedbed preparation.

Conventionally prepared seedbeds have traditionally 
been considered the most reliable method of tropical 
grass establishment but modern precision planters 
are now giving excellent results with sowing tropical 
grasses. They are now available with individually 
mounted sowing units comprising a single vertical 
disc opener, or narrow tyne, with an integral depth 
control device, a seed and fertiliser delivery tube, and 
a press wheel (Fig. 1). 
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Figure 1. Modern single disc opener with depth wheel and press 
wheel.

Figure 2. Twin disc seeder with press wheel controlling sowing depth.
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Baker Boot
The first direct drill point developed specifically for 
pasture was the Baker boot. It was designed with an 
edge-on-blade that incorporated wings at the bottom 
to create tilth and throw most of the soil out of the 
furrow. This point can be described as an ‘inverted T’ 
and it produces a flat bottomed furrow with a narrow 
surface opening that protects the seedling from 
moisture stress. The Baker boot required an adaptor 
to use them on conventional tynes. High wear rates 
are a problem with these narrow points.

Caldow ‘T’ Boots
Caldow ‘T’ boots are a development of the Baker boot 
designed to reduce the amount of wearing surface. 
They produce a ‘V’ shape at the bottom of the furrow 
and throw more soil out of the furrow. The ‘V’ bottom 
is achieved by pitching the point forward so the 
leading tungsten tip is 6–8 mm lower than the rear of 
the wings. These wings then produce a mini seedbed 
at the bottom of the furrow with tilth scraped from the 
sides of the furrow.

Direct drilling can be used in both old cropping 
country and previously undisturbed areas. Since 
direct drilling retains cover on the soil, it provides 
protection from water loss and soil erosion.

In previously cropped areas, stubble can also have 
the advantages of reducing soil temperatures and 
helping to retain moisture, but in thick stubbles 
specialised sowing machinery may be required. 
When intending to direct drill into crop stubbles use a 
header that spreads straw relatively evenly.

In previously undisturbed country the need to 
introduce tropical grasses should be carefully 
balanced against the risks and costs, and the 
potential to be able to improve existing native 

Figure 3. Spear point on air seeder with press wheels.

perennial grass-based pastures by strategic grazing 
management and improved fertility. Often sowing is 
more applicable where the existing native perennial 
grasses only provide poor quality grazing, or ground 
cover, and the better quality grasses have been lost 
by cropping or overgrazing.

Rigid frame machines
Most combines and chisel seeders are rigid frame 
machines. The problem with these machines is that 
all tynes have a fixed position on the frame in relation 
to the ground. Localised ground variations can result 
in major variations in sowing depth. For example, if 
the average sowing depth is set at 25 mm, ground 
variations can produce furrows varying in depth 
from zero to 50 mm. This can greatly reduce the 
emergence of tropical grasses, which germinate best 
when sown at a shallow 10 mm depth. 

If using a combine to sow tropical grasses into 
conventionally prepared seedbeds, the preferred 
sowing method is to attach a band seeder (Fig. 4). 

Seed is commonly mixed with fertiliser in the fertiliser 
box and tubes are used to connect the fertiliser box 
to a band seeder. Superphosphate or a low nitrogen 
compound fertiliser can be used to mix with the seed, 
provided only 10 to 15 kg/ha of nitrogen is applied. If 
seed has been coated it can be sown with the small 
seeds box attached to a band seeder. 

When the soil is uneven, or the combine tynes are 
working the soil, it is essential to use levelling bars 
in front of the band seeder. The band seeder creates 
a shallow groove about 20 mm deep and places the 
seed in the groove. A trailing chain gently covers the 
seed at a shallow depth. A rubber tyned roller should 
be used to firm the soil around the seed. This will 
improve seed-soil contact to help the seed imbibe 
moisture from the soil. 

Figure 4. Band seeders incorporate levelling bars to improve seed 
placement.
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The band seeder is a very reliable method of 
establishing tropical grasses if the soil surface is 
well prepared and even. When sowing without a 
band seeder attached it is still possible to achieve 
satisfactory results if the soil surface is very even and 
seed is dropped onto the soil surface and rolled or 
harrowed with light harrows to minimise the sowing 
depth. Rollers are preferred as they tend to give 
better soil-seed contact and the sowing depth is not 
affected as much as with harrows.

Seed mixed with fertiliser and distributed through a 
fertiliser spreader and harrowed or rolled has also 
given successful establishment. A cultivated soil with 
an even surface is best for this method.

Other options
Aerial sowing into crop stubbles has the advantages 
of speed, reduced costs, and low erosion risk, 
but an increased chance of failure compared with 
direct drilling or conventional sowing. Successful 
establishment is highly dependent on good rainfall 
after sowing, but immediately following a crop 
subsoil moisture levels may be low. It is desirable 
to use a header that spreads straw evenly. Treat 
seed to prevent predation by ants when surface 
sowing. Aerial sowing into seedbeds prepared by 
conventional cultivation and then harrowing or rolling 
after sowing can be successful but the soil surface 
must be as level as possible.

Animals may eat large quantities of seed and these 
can pass through undigested and be deposited in 
the dung, but long periods of continued use may be 
required to gain noticeable benefits. The amount and 
viability of the seed is variable and cattle digest less 
seed than sheep or goats. Furthermore, dung is not 
evenly distributed over the paddock and dry pats can 
be difficult to wet up.

Disclaimer: The information in this document has been published in good faith by Future 
Farm Industries CRC Limited to promote public discussion and to help improve farm 
profitability and natural resource management. It is general information and you should obtain 
specialist advice on the applicability or otherwise of the information in this document. Neither 
Future Farm Industries CRC Limited nor any of its Participants endorse the information 
contained in this document, nor do they endorse any products identified by trade name. The 
information in this document is made available on the understanding that neither Future Farm 
Industries CRC Limited, nor any of its Participants will have any liability arising from any 
reliance upon any information in this document. This document is subject to copyright, and 
the prior written consent of Future Farm Industries CRC Limited must be obtained before it is 
copied.

For further information contact: Bob McGufficke, 
District Agronomist, NSW Department 
of Primary Industries, Inverell. email: 
bob.mcgufficke@industry.nsw.gov.au
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Australia. Tropical Grasslands 27, 335–343

McDonald W, Bowman A (2002). Successful 
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The department’s website www.industry.nsw.gov.au 
contains other useful information.
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