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concave bars are gentler than rectangular bars. Removal of concave wires may be
desirable to allow seeds to escape early through the concave in soy.

Grain damage increases with rotor or cylinder speed squared. Seed damage also
increases with moistures over 14%.

Figure 10: Threshing rotor ‘out to get’ a soybean pod! Threshing is a combination of impact,
pinching and shearing. There is least seed damage when there is a cushion of crop in the
processor. Thresher speed needs to be kept as low as possible consistent with thorough pod
shelling. (Photo: Australian Oilseeds Federation)

Minimising losses from the cleaning shoe: Remove any perforated screens under
elevator doors, cross augers or under the unloading auger tube in soybeans. Open the
chaffer (upper sieve) wide enough (e.g. 5/8 inch or 16 mm) to prevent clean soybeans
being carried on to the returns system, likewise, the lower sieve should be set initially at
say 3/8 inch or 10 mm.

Figure 11: Cross-section of a representative combine cleaning shoe. Comprehending crop flow here
helps with settings for best performance. Engine speed needs to be maintained for consistent shoe
performance. If the cleaning system speed (including the fan) slows, shoe losses escalate.
Examination of the tailings return flow tells much about shoe performance. (Photo: Australian
Oilseeds Federation)
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Adjust only one setting at a time: An under-loaded machine will cause more seed
damage, so too will worn components that have been chrome plated to expose sharp
edges. Harvesting machines are designed to operate best when engine speed is
maintained-the cleaning shoe in particular is quickly affected if the engine slows.

Making only one adjustment at a time gives the operator a better idea of where
performance can be improved.

Table 2: The importance of operator skill level-eg. For three operator skill levels in an average
soybean rield of 2.7 t/ha with soybeans at $500/t

Total Harvest Cost of Gain Loss over a
losses, rate, those over mug top gun
% ha/h losses operator, $/ $/hour
$/ha hour
‘Inexperienced’ 10% 5 135 - 523.2
‘Average’ 5% 5 67.50 185.7 185.7
‘Top operator’ 2.25% 5 30.4 523.2 =

12.6 Bin sample quality

What'’s up in the bin - measuring sample quality: The receival centre test for sample
quality usually involves passing a sub-sample through a 10/64 X 3/4 inch screen. The
sample is visually tested for discernible damage, brokens and splits, foreign material,
and weed seeds. Test weight diminishes when seed damage is excessive.

Grower payment is conditional on total delivered, on moisture content, on test weight
and on seed sample quality and purity.

How much do losses cost? Crop return, and the value of the harvest or cost of losses is
calculated simply as:

Dollars per hectare = Dollars per tonne X Tonnes per hectare.

12.7 Handy hints

Most losses occur at the front in soybeans: Focus on the front. About 85% of soybean
losses take place at the front. And they start at the cutterbar. The cutterbar must get
under the lowest pods and branches.

Floating cutterbars: For best results harvesting soybeans, a floating cutterbar/flex front
is essential. If not already installed, these may be bought as an aftermarket attachment.
For small grain harvest the flexible floating cutterbar can be locked up like a rigid

front. Narrow sickle sections are better than the standard 3 X 3 guards and sections in
soybeans. An air reel and a Vibramat are worth the extra in short and light crops. The
key to reduced losses is to minimise stem movement at the sickle.

Auto Height Controller: Height controllers and height indicators are invaluable if fitted,
not only to maintain low cutting but also to minimise the risk of gouging and picking up
dirt.

Pickup Reels: Do not harvest soybeans with a bat reel as they result in significantly
higher losses than feathering pickup reels. There are reel options available for soybeans
too, such as the Orbit reel, paddle fingers and extra-large diameter model reels.

A rigid cutterbar: If using a rigid platform it needs to be operated dead level with (and
low to) the ground. Significant crop losses will occur if one end is in the air and the other
is in gouging the dirt. Lateral height controllers on the platform are particularly useful
with wide fronts if you have to use a rigid platform.

Platform auger: Set the platform auger so there is about 18 mm clearance between the
flighting and the bottom sheet of the platform. Also check that the retractable fingers

" Australian Oilseeds Federation (2013), Better Soybeans manual hitp://www.australianoilseeds.com/soy
australia/Soybean Production
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are timed according to the manual. That will facilitate more uniform feeding into the front
elevator.

Flat ground: Flat ground is better than ridged-up beans. Narrow rows also facilitate the
harvest as plants tend to pod higher and branch out less. At all times the aim is to get
below the low pods.

Draper fronts feed better than an auger front: This improves processor performance,
however draper heads do not normally come with a floating cutterbar. Some
manufacturers now offer this as a combination. Ideally, this is the best harvesting
setup. Uniform crop feeding of crop (minimum bunching) is important for best thresher/
separator performance. There is a tendency for auger (‘tin’) fronts to feed in bunches

in lighter crops and in weedy conditions. Draper fronts feed better and can increase
combine capacity.

Many of these sources of loss can be reduced by due care with the cutterbar and reel.
Combine forward speed should not be excessive. Travelling too fast results in higher or
ragged stubble.

Check condition of cutterbar: Knife sections need to be intact and sharp, the knife
needs to be in register, with hold-down clips correctly set. Knife condition is crucial in
soybeans.

Alternative cutterbar configurations: A narrow-pitched knife (example Kwik-Cut or Tiger
Jaws models) significantly reduces front loss in soybeans compared with the standard
3-inch sickle sections X 3-inch guards. This is mainly due to less stem movement during
cutting.

Reel speed and position critical. The reel needs to be run around 25% faster than the
forward speed and be adjusted for height and forward position to match the crop. In
addition, reel tine pitch needs to be near vertical or else teeth tilted back towards the
cutterbar if the crop is lodged.

Figure 12: Note that a pickup reel enters and leaves the crop vertically for least stem disturbance.
The reel should be positioned to sweep the crop over the platform into the auger or onto the
draper. (Photo: Australian Oilseeds Federation)

Minimising processor losses: Start with the operator’s handbook settings for drum
speed, concave openings, vane angles, fan speed and sieve settings. If crop conditions
demand a change—change only one setting at a time and note the difference. Thresher
speed, for example, should be slowed to the point where damage and splits are
acceptable but at the same time maintaining acceptable threshing losses (very few
intact pods in the sample). Operate to maintain a cushion of crop in the processor for
least damage to soybeans. When unloading, slow the engine to reduce seed damage
by the unloading auger. Where possible, use belt conveyors and avoid augers when
moving soybeans around the farm.
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Calibrate the loss monitors: Loss monitors only measure relative loss and need periodic
calibration. They do a good job of indicating relative performance. This means an
operator must periodically assess losses on the ground.

Monitor tailings returns: Check tailings returns regularly to see whether that flow is
grain-rich or chaff-rich. Alter sieve settings to match the indication from the tailings flow.

Assess grain sample for foreign matter. Foreign matter is affected by crop and harvester
settings.

Engine speed: The engine needs to be operated at rated speed at all times during
harvest for consistent performance. A slowing engine will quickly affect the cleaning
system first. If cleaning system speed slows (especially fan and shoe shake), shoe
losses escalate. In the worst case a slowing engine can lead to plugging. Watch the
power monitor if fitted.

Kill-stop: Performing a kill-stop or plug-stop is for trained operators only but is valuable
to indicate performance of various processor components of the machine. See manual
for procedure and follow those steps exactly, otherwise engine damage or operator
accidents can occur.™

12.7.1 How to measure losses
Total Loss = Pre-Harvest Loss + Gathering Losses + Processor losses

(Usually expressed as a percent of total yield, which in turn is bin yield plus losses-it
can also be expressed and more conveniently as percent of bin yield, if field losses
aren’t exorbitant). Table 1 gives some notional numbers for acceptable losses, and what
the losses will cost.

The trick is to use several sampling frames randomly placed in a uniform part of the
crop and behind the machine. Get down on the ground and count beans inside the
frame(s). In simplest terms, four beans in a frame on the ground in 1/10th m? (say 32 cm
X 32 cm) frame area represents 76 kg/ha loss.

In reality, isolating processor losses from gathering losses measured behind the
harvester is a lot more complicated and requires that the chaff spreader(s) and straw
chopper be disconnected, as well as accounting for pre-harvest loss. On the latest
combines those are difficult or impossible to disconnect and keep running without
plugging the machine!™

Figure 13: The effluent chaff and the straw need to be spread as wide as the gathering front to
facilitate subsequent field operations and eliminate header trails. Bunched material post harvest
may interfere with the seeding operation of the following crop. (Photo: AustralianOilseeds
Federation)

12.7.2 Buying a Harvester
There are two categories of harvesters in Australia: rotary versus hybrid and walker type,
in a range of sizes. All models are imported. They come in six primary colours: (in order

2 Australian Oilseeds Federation (2013), Better Soybeans manual hitp://www.australianoilseeds.com/soy
australia/Soybean Production

8 Australian Oilseeds Federation (2013), Better Soybeans manual http://www.australianoilseeds.com/soy
australia/Soybean Production
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of sales numbers) Case IH, Deere, New Holland, Claas - and AGCO with two brands
(MF and Gleaner). Rotary harvesters dominate the market but there are still many walker
types in use for soybeans - older machines that tie up far less capital. Rotaries generally
do less damage and are more forgiving for processor settings, but a skilled operator can
still achieve a high quality job with a walker-type machine, as long as it has a floating
cutterbar front.

Alternatives to owning: What are the options? If a grower has a small area of soybeans
or otherwise can’t afford to tie up capital in a combine the options are: to bring in a
contractor (is a contractor available on time?), share ownership, or lease a machine. *

12.8 Wet harvest issues and management

The only limitation to growing soybeans in a double cropping system is the risk of
a wet harvest for both the winter and summer crops. This can delay harvest and
the planting of the next crop. But that’s not just a problem for soybeans, it’s for all
summer crops. (Southern NSW)

A?Vomomisf’s viéw

More 12.9 Receival standards

information Soybean quality standards: Soybean delivery standards are different according to end-
Grain Trade Australia use; processing, culinary, seed beans and forage soybeans. Receival standards are
Trading Standards readily available.

More 12.10Harvest weed seed management

information The use of perennial pasture leys can reduce weed seed levels in the soil and restore
North Coast NSW soil structure. high density, warm-season forage crops can be used to smother weeds.
Planting Guide slashing after grazing can prevent weeds from producing seed.'

.

4 Australian Oilseeds Federation (2013), Better Soybeans manual hitp://www.australianoilseeds.com/soy
australia/Soybean Production

5 Australian Oilseed Federation, Soybean North Coast NSW Planting guide http://www.australianoilseeds.
com/ data/assets/pdf file/0020/7670/Soybean North Coast NSW Planting Guide.pdf
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