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 pre-harvest treatments
Key points
• Crop-topping is a form of desiccation, and is common practice in lentil.

• timing of crop-topping is based on weed stages of development to prevent 
weed seedset.

• Crop desiccation is used to aid in uniform ripening of the crop and to kill

• green weeds for harvest.

• Desiccation enables an earlier harvest.

• Do not use glyphosate to desiccate lentil crops if the seed is to be 
retained for sowing.

• timing of crop-topping or desiccation is more critical than the rate of 
application of the desiccant.
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11.1 Desiccation

Desiccation is the application of herbicide to a virtually mature crop prior to harvest 
with the aim of halting further growth and development of the plant. Desiccation 
is used to aid in uniform ripening of the crop and enable an earlier harvest. It can 
also be used to kill green weeds. Desiccation is becoming a common practice in all 
pulse crops. 

Note the differences between desiccation per se and crop-topping (see Section 11.2 
Crop-topping)

Desiccation is a valuable management tool especially under conditions where:
• There is a problem with green weeds at harvest.
• Improved harvest efficiency is required:

 » desiccation eliminates many of the problems associated with green stems 
and ‘gum’ build-up causing uneven flow of material through the harvester 
and 'jamming' problems; and

 » minimising the risk of harvester blockages which enables drum speeds to 
be reduced in many cases, with a reduction in cracked or damaged grain.

• Early summer rain causes reshooting and re-flowering of lentil.
• Problems of patchy/delayed crop maturity on heavy clay soils.
• Where ‘early harvest management’ is being adopted.

Desiccation of lentil has been found to improve yields and harvestability. 

table 1: Lentil yield (t/ha) with and without desiccation in Western Australia. 

Benefits of crop desiccation are similar to those from swathing and include more 
uniform maturity, reduced problems associated with late weed growth, and advanced 
harvest date. Compared with swathing, the crop is not placed on the ground so there 
is less risk of harvest problems due to wet weather. 

Timing is critical and is based on crop stage of growth. Timing is either similar to or 
later than that for swathing depending on the product used. 

Early desiccation should be avoided as it can result in yield and quality losses. The 
danger of premature desiccation is in causing staining of the seed coat, having 
excessive green cotyledons in the sample, and/or producing small or wrinkled seed, 
all of which can create marketing problems. 

Crop damage from ground rigs can also be an issue, particularly in tall crops. 
Tramlining may help and should be considered at seeding if crop desiccation is 
likely to be used.

Diquat (Reglone®) and glyphosate are registered for desiccation of lentil. 

DO nOt use glyphosate to desiccate lentil crops if the seed is to be retained 
for seeding.

harvest 
method

merredin  
1994

Cunderdin 
1996

merredin  
1998

average

Desiccated 0.86 1.48 1.43 1.26

Normal 0.72 1.26 1.32 1.10

Windrowing 0.45 - - -
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photo 1: A lentil crop showing different stages of development of pods 
within the canopy.
(Photo: M. Raynes, formerly Pulse Australia)

photo 2: A lentil crop that has been desiccated for easier harvest due to the 
presence of broadleaf weeds.
(Photo: W. Hawthorne formerly Pulse Australia))
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11.1.1 seed and pod development
Pod and seed maturation in lentil is very staggered up each podded branch and 
between branches. Immature seeds are generally in the top third to quarter of the 
canopy. Due to the effects of higher temperatures and varying degrees of moisture 
stress on the plant at maturity, this period of time is generally more compressed and 
of shorter duration than flowering. 

An issue requiring careful consideration is how to optimise the timing of desiccation 
when various stages of seed maturity are present on individual plants, as well as 
variation across the paddock.

This can be further compounded by soil type variation or irregular land surface with 
alternating mounds and depressions/hollows (micro-relief), commonly referred to as 
‘crab hole’ country. Wet seasons, creating patches of waterlogging, can cause late 
maturity of lentil. This can further add to the problem of uneven crop maturity.

Often, inspection of commercial crops nearing potential time for desiccation reveals 
that while the lower pods have dried to below 15% moisture (seeds detached from 
pod), the upper 25% of pods on each fruiting branch are still at 30–40% moisture 
content, and at varying stages approaching physiological maturity.

11.1.2 timing of desiccation
The optimal stage to desiccate the crop is when the vast majority of seeds have 
reached physiological maturity. To assess desiccation timing, walk along a transect 
through a representative paddock section and randomly sample pods from the top 
third of the canopy. A minimum of 50 pods should be sampled.

Seed should then be shelled from the pod and the representative seed sample 
assessed as to the proportion of dark green seed (maximum 50%) and yellow-buff 
colour seed (minimum 50%). If clear green seed (Photo 3) is present in the sample, 
then the crop is too immature and should be reassessed at a later date. 

photo 3: Green kernel (right) due to early desiccation of red lentil. A maximum of 1% 
is allowable in receival and export standards.
(Photo: W. Hawthorne formerly Pulse Australia)

Timing of desiccation is critical to ensure grain yield and quality are not compromised. 
Desiccating too early can lead to both significant yield penalties and grain size 
problems. Research results indicate that desiccation should not occur before 50% 
of the seeds in the pods present in the top third of the canopy are displaying some 
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colour change (yellow-buff) and the remaining seeds are firm to touch and a deep 
green colour.1 (See Table 2 and Figure 1.)

As an indicator this will coincide with 60% of the pods in the top third of the canopy 
appearing yellow-buff. The rate of desiccant (Reglone® 1.5 L/ha and 1 L/ha) did not 
have a significant effect on yield or grain quality in this trial. Timing is more critical 
than the rate, so the rate should be adjusted depending on the target.

timing of desiccation is more critical than the rate of application of the desiccant.

Whilst it did not happen in this trial, grain colour (seed coat discolouration and/or and 
green kernel) can be compromised if desiccation is conducted too early. This can be 
especially so if rain falls during the dry period before harvest.

table 2: Desiccation* timing with diquat (Reglone®) and its effect on lentil grain yield 
and quality. 

1 L Lenaghan, T McCann (2003) Lentil desiccation – optimum timing and rates. The Lentil Company, http://www.jsaindependent.com.au/
publications/lentil_desiccation_report.pdf

timing visual symptoms in top third of canopy at desiccation Grain yield  
(t/ha)

Grain quality

Crop pod seed poor colour  
(%)

screenings  
(% under 2mm 
slotted screen)

Untreated control 100% ripe brown 100% colour 
change

100% colour 
change

1.8 <0.1% 2.0

T1 90% green 
10% mottled yellow

No colour change 10% immature (not 
formed properly) 

10% clear green & 
soft 

80% green & firm

1.2 <0.1% 4.0

T2 40% green 
60% mottled yellow

20% colour change 5% green & soft 
85% green & firm 

10% colour change

1.4 <0.1% 2.2

T3 5% green 
90% mottled yellow 

5% ripe brown

60% colour change 55% green & firm 
45% colour change

1.7 <0.1% 1.9

T4 <1% green 
60% mottled yellow 

40% ripe brown

85% colour change 25% green & firm 
75% colour change

2.1 <0.1% 2.6

T5 5% mottled yellow 
95% ripe brown

100% colour 
change

100% colour 
change

2.1 <0.1% 2.9

lsd ns 0.7

*Average of desiccant treatments 1.0 & 1.5L/ha Reglone® + 0.1% wetter 
Source: Lentil desiccation – optimum timing and rates, (2003), The Lentil Company, http://www.jsaindependent.com.au/publications/lentil_desiccation_report.pdf

http://www.jsaindependent.com.au/publications/lentil_desiccation_report.pdf
http://www.jsaindependent.com.au/publications/lentil_desiccation_report.pdf
 http://www.jsaindependent.com.au/publications/lentil_desiccation_report.pdf
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Figure 1: 

Untreated
control

0% seed
colour
change

10% seed
colour
change

45% seed
colour
change

75% seed
colour
change

100% seed
colour
change

Reglone® 1.5 L/ha

2.5

2

1.5

1

0.5

0

Lentil grain yield (t/ha)

Reglone® 1.05L/ha
Dessication timing (% seed colour in top third of canopy)

Desiccation timing and its effect on yield and quality in lentil.* 
* Note – More detail of crop stage at desiccation is shown in Table 2. Seed colour changes indicated are from the top third of the canopy 
only, as these are the most immature grains.

A lentil desiccation trial at Birchip in 2001 showed no yield or quality penalties with 
early desiccation with Reglone® at 1.5 L/ha plus 0.1% wetter.2 Four treatments were 
applied, and all were harvested on the same day. 

Treatments (and grain yields) with an lsd (p<0.05) of 0.24 t/ha were:
• Control – not desiccated. Harvested normally (1.38 t/ha).
• Desiccated when pods were fully formed but still green (1.26 t./ha).
• Desiccated when pods were fully formed and seed in the bottom pods could be 

‘rattled’ (1.34 t/ha).
• Desiccated when pods were fully formed and seed in the mid pods could be 

‘rattled’ (1.24 t/ha).

This description of the lentil growth stage as “pods were fully formed but still green” 
is now known to be less precise than those used by Lenaghan & McCann (2003).3

photo 4: Lentil during pod-fill and before dry-down.
(Photo: W. Hawthorne, formerly Pulse Australia)

2 Birchip Cropping Group (2001) Desiccation of lentils to improve harvestability. Birchip Cropping Group trial report, http://www.farmtrials.
com.au/trial/13600

3 L Lenaghan, T McCann (2003) Lentil desiccation – optimum timing and rates. The Lentil Company, http://www.jsaindependent.com.au/
publications/lentil_desiccation_report.pdf

http://www.farmtrials.com.au/trial/13600
http://www.farmtrials.com.au/trial/13600
http://www.jsaindependent.com.au/publications/lentil_desiccation_report.pdf
http://www.jsaindependent.com.au/publications/lentil_desiccation_report.pdf
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photo 5: Lentil during pod-fill and starting to dry down.
(Photo: W. Hawthorne formerly Pulse Australia)

photo 6: Lentil starting to dry down.
(Photo: W. Hawthorne formerly Pulse Australia)
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photo 7: Lentil drying down.
(Photo: W. Hawthorne formerly Pulse Australia)

photo 8: Lentil drying down.
(Photo: W. Hawthorne formerly Pulse Australia)
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photo 9: Green plants on wheel track edges and also greener parts of a paddock. 
If desiccated too early, issues with grain quality can occur.
(Photo: W. Hawthorne formerly Pulse Australia) 

photo 10: Desiccating lentil. Note the green wheel tracks from previous traffic.
(Photo: M. Raynes formerly Pulse Australia) 
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11.1.3 effect of desiccants on green immature seeds
Applying desiccants to seed that is still green and actively filling will result in:
• a reduction in grain size (and yield);
• an increase in a greenish discolouration of the seed coat; (> 1%, green kernels 

(cotyledons) leads to severe marketing problems); and
• a reduction in seed viability (dead or abnormal seed). 

In lentil and all other pulse crops intended for use as seed or for sprouting markets, 
glyphosate should not be used as it will affect seed germination even when applied 
after physiological maturity. See a faba bean example in Table 3.

table 3: Effects of desiccation timing on seed viability in faba bean. 

11.1.4  products registered for the pre-harvest 
desiccation of lentil

table 4: The following table comprises extracts from the Reglone® and Roundup 
Ultra Max® product labels.

* WarnInG DO nOt use glyphosate to desiccate lentil, field pea, faba bean or 
chickpea that are to be used for seed or sprouting as germination is affected. 

treatment Faba bean crop stage % normal 
seed

% abnormal 
seed

% total 
germinated

Nil pre-harvest treatment 92 2 94

Desiccated – glyphosate Seed physiological maturity 27 63 90

Seed physiological maturity plus 
6 days

64 29 93

Windrowed Seed physiological maturity 89 2 91

Seed physiological maturity plus 
6 days

85 7 92

active ingredient example trade name rate Critical comments

Diquat Reglone®  
(200 g/L)

2–3 L/ha Spray as soon as the crop has reached full maturity. 
Helps overcome slow and uneven ripening and 
weed problems at harvest. 
Add Agral® 200 mL/100 L or BS1000® 160 mL/100 L 
prepared spray. 
DO nOt harvest for 2 days after application.

Glyphosate* Roundup Ultra Max®  
(570 g/L)

0.645–1.7 L/ha apply when physiologically mature and less than 
15% green pods. 
Use higher rates where crops or weeds are dense 
and where faster desiccation is required. 
DO nOt harvest within 7 days of application.

Note: Always read the label supplied with the product before each use.

mailto:grownotes.north%40grdc.com.au?subject=
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11.1.5 practicalities of desiccation
Desiccants work more efficiently when sprayed slightly later than optimal time for 
swathing; when the crop is reasonably ripe across the entire paddock. It is important 
to ensure that good coverage of the desiccant is achieved to ensure that the stems 
dry down. Desiccants applied by aircraft, due to wet paddock conditions, do not dry 
down the plant matter as effectively as ground application due to the lower water 
rate required.

11.2 Crop-topping

Crop-topping is a form of desiccation; however, its timing is based on weed stages of 
development rather than those of lentil. It is timed to prevent weed seedset, meaning 
the lentil crop can be compromised if crop-topping is implemented too early. 

Crop-topping aimed at ryegrass using paraquat should target the firm dough stage of 
rygrass seed development. 

The herbicide paraquat 250 g/L is registered for crop-topping in lentil. There are 
many commercial brands of paraquat 250 g/L.

table 5: Summary of lentil varietal response to grain yield effects of crop-topping 
with paraquat at the mid timing (optimum) stage for ryegrass crop-topping in South 
Australia. 

timing of crop-topping is critical from both a weed and crop perspective.

Timing of crop-topping in lentil works very well in early maturing varieties like PBA 
BlitzA, PBA BoltA and PBA FlashA. However, timing can be marginal in some years 
in other lentil varieties that are later maturing (Nugget). Crop-topping is generally 
not always possible in later varieties due to the crops’ maturity being late relative to 
ryegrass maturity in a lengthy growing season.

11.2.1 Implications of crop-topping too early
Growers must be aware of grain quality defects that may occur if crop-topping occurs 
earlier than the optimal time. These grain quality defects can result in either rejection 
at delivery or severe downgrading.

Crop-topping of lentil too early can cause discoloured seed coat or cotyledons 
(kernel). Also some of the smaller pods near the top of the plant are more exposed 
to direct contact by the desiccant spray. Seeds in these less mature pods are not 
physiologically mature when they dry down and will produce a green kernel. Grain 
quality issues due to early crop-topping are exacerbated if crop-topping occurs just 
prior to a significant rainfall event. 

The rate of desiccant product and/or product used can also influence speed of dry-
down and can raise the risk of the potential for more grains that are immature.

i  MORe inFORMAtiOn

For more information on desiccation 
go to:

Desiccation and crop-topping: Risks 
in Pulse and canola crops: 
http://pulseaus.com.au/storage/app/
media/crops/pulses/20161005_PA-
AoF-desiccant.pdf

Pulse Australia released an ‘Alert’ 
on desiccation and crop-topping in 
october 2016.

click on the link for the most current 
information including herbicides and 
desiccants approved for use in lentil. 
http://pulseaus.com.au/blog/post/
broadleaf-crop-desiccation

(Please note: this alert was from an 
international marketing perspective)

variety maturity of the 
variety

Yield loss* (no. of 
years) at mid-

crop-top timing**

Yield loss range 
(%) at mid-crop-

top timing**

Boomer Mid/late 2/3 0-24%

Nugget Mid/late 2/3* 0-22%

NipperA Mid 1/3 0-20%

PBA FlashA Early/mid 1/3 0-14%

PBA BlitzA Early 1/3 0-10%

PBA JumboA Mid 0/3 0

* Number of years significant yield loss occurred out of the total years tested (x/3) 
** The percentage yield loss range compared with nil treatments.

Source: Grain yield implications of crop-topping pulses for late weed control in south-eastern Australia. “Capturing Opportunities and 
Overcoming Obstacles in Australian Agronomy”, (2012), Proceedings of 16th Australian Agronomy Conference 2012, http://www.regional.org.
au/au/asa/2012/weeds/8099_linesml.htm

http://pulseaus.com.au/storage/app/media/crops/pulses/20161005_PA-AOF-desiccant.pdf
http://pulseaus.com.au/storage/app/media/crops/pulses/20161005_PA-AOF-desiccant.pdf
http://pulseaus.com.au/storage/app/media/crops/pulses/20161005_PA-AOF-desiccant.pdf
http://pulseaus.com.au/blog/post/broadleaf-crop-desiccation
http://pulseaus.com.au/blog/post/broadleaf-crop-desiccation
mailto:grownotes.north%40grdc.com.au?subject=


12 pre-harvest treatments 

Section 11  LentiL

 GROWNOTES

WESTERN
June 2018

photo 11: Lentil crop with ryegrass at its optimum stage for crop-topping (2011).
(Photo: L. McMurray, SARDI)

photo 12: Lentil crop with ryegrass at its optimum stage for crop-topping (2010).
(Photo: L. McMurray, SARDI)

photo 13: Lentil crop with ryegrass at its optimum stage for crop-topping (2011).
(Photo: L. McMurray, SARDI)

photo 14: Lentil crop with ryegrass at its optimum stage for crop-topping (2010).
(Photo: L. McMurray, SARDI)
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Trials on crop-topping
A crop-topping trial was conducted at Arthurton/Melton, South Australia in 2011.4 Key 
findings were:
• reductions in grain yield can occur with early crop-topping (2 weeks prior to 

recommended timing);
• grain yield is unaffected by late crop-topping (2 weeks after 

recommended timing);
• grain weight is affected by crop-topping similarly to grain yield; and
• crop-topping does not have an effect on the occurrence of mould in lentil grain.

For further information on this trial go to:  
http://www.regional.org.au/au/asa/2012/weeds/8099_linesml.htm

photo 15: Varying stages of maturity of seeds in pods of PBA BlitzA at the stage of 
crop-topping.
(Photo: M. Raynes, formerly Pulse Australia )

photo 16: Varying stages of maturity of pods of PBA HurricaneA at the stage of 
crop-topping.
(Photo: M. Raynes formerly Pulse Australia)

4 M Lines, L McMurray, J Brand (2012) Grain yield implications of crop-topping pulses for late weed control in south-eastern Australia. 
In "Capturing Opportunities and Overcoming Obstacles in Australian Agronomy". Edited by I. Yunusa. Proceedings of 16th Australian 
Agronomy Conference 2012, 14-18 October 2012, Armidale, NSW, http://www.regional.org.au/au/asa/2012/weeds/8099_linesml.htm

i  MORe inFORMAtiOn

For more information on ‘Desiccation 
and crop-topping of pulses’ see Pulse 
Australia bulletin at: 
http://pulseaus.com.au/growing-
pulses/publications/desiccation-and-
croptopping

i  MORe inFORMAtiOn

For more information on crop-topping 
go to: 
Desiccation and crop-topping: Risks 
in Pulse and canola crops: 
http://pulseaus.com.au/storage/app/
media/crops/pulses/20161005_PA-
AoF-desiccant.pdf

http://www.regional.org.au/au/asa/2012/weeds/8099_linesml.htm
http://www.regional.org.au/au/asa/2012/weeds/8099_linesml.htm
http://pulseaus.com.au/growing-pulses/publications/desiccation-and-croptopping
http://pulseaus.com.au/growing-pulses/publications/desiccation-and-croptopping
http://pulseaus.com.au/growing-pulses/publications/desiccation-and-croptopping
http://pulseaus.com.au/storage/app/media/crops/pulses/20161005_PA-AOF-desiccant.pdf
http://pulseaus.com.au/storage/app/media/crops/pulses/20161005_PA-AOF-desiccant.pdf
http://pulseaus.com.au/storage/app/media/crops/pulses/20161005_PA-AOF-desiccant.pdf
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11.3 swathing

Swathing (or windrowing) is when a standing crop is cut and then left on the ground 
for the grain to be harvested at a later date. It is primarily used to bring the harvest 
date forward, uniformly ripen the crop, protect the crop from weather events 
(shattering) where harvest is to be delayed, or as part of general management to 
reduce seedset of weeds present.

Swathing has become common in pulses like faba bean in some areas as growers 
try to reduce problems associated with direct harvesting, uneven crop maturity, or 
weed seed management. Swathing lentil crops is not a common practice in Australia. 
However, it is possible if done correctly.

11.3.1 Benefits
Swathing a pulse crop, including lentil, can provide a number of benefits:
• Uniform maturity of the crop.
• Problems caused by late maturing weeds are avoided. These include delayed 

harvest which increases the risk of staining caused by the weather and disease, 
and storage problems from green weed contamination.

• Can advance the harvest date when done as soon as the crop is mature, 
avoiding clashes with other crops, such as cereals.

• Weed seed is moved into a swath before shedding occurs and can be burnt 
after harvest.

• Lower pods are harvested rather than being left behind, due to the lower cutting 
height possible with a swather.

• Excessively tall crops can be better handled at harvest. When direct harvesting 
tall crops the reel can be in the way: pushing plants forward and causing 
problems with feeding material into the harvester and losses on the cutter bar. 
Direct harvesting very tall and lodged crops is also very slow. Swathing can 
dramatically increase harvester efficiency.

• Swathing reduces damage to harvesters. Harvesters working in ‘rougher’ 
country can damage knife fingers and sections, retractable fingers and 
other components on sticks and stones. Pick-up fronts leave most of these 
‘undesirables’ on the ground.

• Harvest speed may be increased, particularly if a light crop is made into paired 
swaths; therefore, increasing the width covered by the harvester pass.5

In Canada, swathing of lentil is used as much as direct harvesting. A key reason is 
that growers believe the lentil maintains its grain colour with this practice. Improved 
colour is a key parameter that assists growers in achieving greater quality.

11.3.2 risks
There are several risks to swathing crops:
• Swathing too early (prior to crop maturity) can cause significant yield and quality 

losses. Small and shrivelled seed will result from drying down of immature seed.
• Swathing too late can cause shatter losses as the cutter bar hits the crop.
• The seed coat can discolour if left too long in the swath, especially in wet 

conditions when mould growth and seed staining can occur.
• Light swaths can be blown.
• Soil erosion is possible if there is very little root system and plant biomass left.

While windowing lentil maintains better colour, it has not necessarily been found 
to be enough of an advantage for Australian growers compared to the overall time 
savings in the harvest program with crop-topping, desiccation and direct harvesting.

5 Pulse Australia (2016) Southern Lentil: Best Management Practices Training Course. Pulse Australia
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Swathing of lentil crops for uniform ripening and earlier harvest was once considered 
impractical because lentil swaths often lack bulk, are difficult to pick up from the 
bare ground, and tend to be blown around in strong winds when left to dry down. 
However, there has been some success in placing wide swaths doubled into a 
bulkier swath and using a ‘cotton wheel roller’ to compact the swath. Risk is reduced 
and harvesting efficiency improved because of the larger, compact swath and wide 
areas covered in the harvesting pass. 

A swathing trial was attempted in 1994 at Merredin in WA in a very dry season with 
low lentil crop height. Issues with picking up the lentil swath with crop lifters led to a 
yield reduction of 37%.6 Even so, swathing may be an option in medium rainfall areas 
where growth and biomass production are generally large and good harvest weather 
is difficult to achieve. A self-propelled swather is required to cut across the lay of the 
crop and a pick-up front is recommended.

11.3.3 timing
The most critical step in swathing is timing. Swathing at the correct maturity time 
reduces the time the lentil plant spends in the swath. Assessment for timing of 
swathing should be based on seed maturity. Lentil seed is considered physiologically 
mature when the seed is filled to its maximum size, and has changed colour.

the ideal time to swath is when the seeds in the top third of the lentil plant are at 
full physiological maturity.

Visual measurements such as leaf colour and drop, or pod colour should not be 
considered for timing of swathing as these parameters can be misleading; leaves can 
be prematurely lost and pods blemished by disease. 

If the lentil crop is not at the required level of maturity, then swathing becomes 
problematic. Alternatively, swathing on the later side of required maturity increases 
grain losses due to shattering. Determining the most appropriate time can be difficult 
considering maturity variation across the paddock. If a swathing contractor is to be 
used, timing may be further compromised because of the availability of the contractor.

Snails
Swathing of some pulses has also been successful when it is done only hours in front 
of the harvester, and done during the early morning whilst the crop is wet with dew 
to avoid grain loss. This timing is principally to help reduce snail contamination in the 
grain sample harvested later that day. Such a late timing does not assist in obtaining 
uniform and early crop ripening.

11.3.4 how to swath
The cutting height for swathing should be just below the bottom pods with the reel 
following the top of the crop. The reel speed should be quite slow. The delivery 
opening in the swather should be large enough to prevent blockages or there will be 
lumps in the swath. Swaths should be dense and tightly knit for best results.

Pick-up fronts are the most common type used for harvesting swaths. However, crop 
lifters used close together on open fronts have been used with some success. 

Curing should take about 10–12 hot days. However, heavy infestations of radish, 
weeds and other green matter could delay drying.

11.3.5 should lentil be swathed or direct headed?
In Canada, the practices of swathing lentil and direct harvesting (straight cut) lentil are 
both commonplace. There is no clear indication as to which method is best.7

6 G Riethmuller, K Siddique, I Pritchard (2005 revised) Successful Lentil Harvesting. Agriculture Western Australia Farmnote 99/99

7 B Bratrud (2011) To Swath or Not — Harvest Management of Lentils. Grainews 6 June 2011, http://www.agcanada.com/
grainews/2011/06/06/to-swath-or-not-harvest-management-of-lentils/

http://www.agcanada.com/grainews/2011/06/06/to-swath-or-not-harvest-management-of-lentils/
http://www.agcanada.com/grainews/2011/06/06/to-swath-or-not-harvest-management-of-lentils/
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The key element in choosing between swathing and direct harvesting lentil is the 
level of urgency in harvesting the crop and transferring of grain into storage. Lentil 
must be prioritised at harvest over other grain crops. This has been highlighted 
in seasons in both Canada and Australia where wet, uncooperative weather or 
extreme heat and winds made the management of lentil harvest much more 
difficult than usual.

Timing and logistics are a consideration as the area that can be direct harvested 
in one day is less than what can be achieved with harvesting swaths. Swathing 
green (not fully mature) lentil results in a larger window of time with which to 
harvest all crops.

Another consideration for choosing swathing over direct harvesting is the cost of 
operation. The cost of operating a harvester versus a swather is significantly higher. 
Additionally, swathing and subsequent harvesting can be done at a speed of around 
9–10 km/h, whereas direct harvesting is usually slower at around 6.5km/h; a key 
advantage when timeliness of harvest is critical.

There may sometimes be a time conflict issue around the swathing of both lentil 
and canola. In these circumstances the decision needs to be made whether to use 
desiccation and straight harvesting rather than swathing.

11.3.6 Direct harvesting 
Most Australian and some Canadian lentil growers tend to prefer direct harvesting 
(straight cutting) of lentil after desiccation (or crop-topping). Growers attribute much of 
their success in harvesting lentil to having the correct harvesting equipment.

Using a flex harvester front with air reels can result in limited shatter on the knife front, 
provided the speed of the harvester is maintained. If the crop is shorter or thinner, it 
can be difficult to keep the crop feeding well and the harvester moving at the desired 
speed. More losses occur in a thin, poor stand crop compared to a thick and bulky 
crop. Harvest efficiency is improved if lentil has been rolled and/or sown inter-row 
into standing stubble, especially in a thinner or shorter crop.

A key benefit of direct harvesting lentil for many growers is time management of the 
entire harvest program (taking into account all crop types). For some, the time taken 
for lentil swathing can be too long and can overlap with when canola and faba bean 
crops needs swathing. Desiccating lentil can be completed in significantly less time 
than swathing, thus allowing time needed for swathing canola. The costs per hectare 
of swathing versus desiccation may be similar enough to the point where the logistics 
of the operation are far more important. 

Some growers employ additional contract harvesters to take off their lentil crops 
rapidly, given the dire yield and market consequences of delayed harvest.

mailto:grownotes.north%40grdc.com.au?subject=

	Contents
	www.grdc.com.au/GRDC-FS-PythiumRootRot
	1	Introduction
	Key points
	Keys to successful lentil production	

	1.1	The role of pulses in the farming system
	1.2	Why grow lentil?
	1.2.1	Economics of lentil production
	1.2.2	Lentil in the rotation

	1.3	Crop overview
	1.3.1	History
	1.3.2	Lentil end uses
	1.3.3	Lentil types

	1.4	Production
	1.4.1	World lentil production
	1.4.2	Australian lentil production

	1.5	GRDC’s lentil investment

	2Planning and paddock preparation
	Key points:
	2.1	Lentil requirements
	Checklist for lentil paddock selection:

	2.2	Rainfall and soil moisture
	2.3	Soil type
	pH
	Soil type
	Sodicity and boron toxicity
	Salinity
	Waterlogging
	Compaction


	2.4	Seedbed requirements
	2.5	Stubble management
	Reducing the stubble load with livestock
	Rolling lentil
	Erosion
	Slugs and snails
	Stubble from drought-affected cereal or hay


	2.6	Rotation history
	2.7	Herbicide residues in soil
	2.8	Weed status of paddock	
	Problem weeds
	Contamination
	Control


	2.9	Disease status of paddock	
	Foliar diseases
	Root diseases
	Disease combinations


	2.10	Nutrition status of paddock
	Soil fertility 


	3	Pre-planting
	3.1	Lentil types
	Contamination
	3.1.1	Red lentil
	3.1.2	Green lentil

	3.2	Selection of varieties
	3.2.1	Area of adaptation
	3.2.2	Lentil in south-eastern Australia
	Victorian lentil variety information
	South Australian lentil variety information
	New South Wales variety information

	3.2.3	Lentil in Western Australia
	Western Australian lentil information


	3.3	Red lentil varieties
	3.3.1	Small red varieties 
	PBA Hurricane XTA 
	PBA Herald XTA
	NipperA

	3.3.2	Medium red varieties 
	Nugget 
	PBA AceA 
	PBA BlitzA
	PBA BoltA 
	PBA FlashA 

	3.3.3	Large red varieties 
	PBA Jumbo2A 
	PBA JumboA 

	3.3.4	Superseded red lentil varieties 
	3.3.5	Trial data of red lentil varieties

	3.4	Green lentil varieties
	3.4.1	Medium green varieties 
	PBA GreenfieldA 

	3.4.2	Large green varieties 
	Boomer
	PBA GiantA 
	Contamination

	3.4.3	Superseded green lentil varieties 
	3.4.4	Trial data of green lentil varieties

	3.5	Seed
	3.5.1	Seed quality
	3.5.2	Seed testing
	Seed testing in Australia
	Other seed tests

	3.5.3	Grower-retained seed
	Poor quality grower-retained seed
	Achieving high quality grower-retained seed

	3.5.4	On-farm seed testing
	3.5.5	Handling bulk seed
	3.5.6	Safe storage of seed

	3.6	PBR and royalties
	3.6.1	Plant Breeders’ Rights (PBR) A
	3.6.2	End Point Royalties


	4	Planting
	4.1	Time of seeding
	4.1.1	Ideal seeding time
	4.1.2	Time of seeding for south-eastern Australia
	4.1.3	Yield
	4.1.4	Disease
	4.1.5	Frost
	4.1.6	Heat
	4.1.7	Water use efficiency
	4.1.8	Seeding too early
	Weed control

	4.1.9	Seeding too late

	4.2	Seeding rate / target population
	4.3	Seeding depth
	4.3.1	Seeding depth and herbicide interaction
	4.3.2	Deep seeding 

	4.4	Row spacing
	4.5	Dry seeding	
	4.5.1	Herbicide options with dry seeding

	4.6	Herbicide residues
	Group B
	Group I
	Group C
	Group F
	Herbicides in previous crops
	Herbicides for current crop


	4.7	Safe rates of fertiliser sown with the seed
	4.7.1	Crop type
	4.7.2	Fertiliser type
	4.7.3	Soil type and environment 
	4.7.4	Machinery configuration
	Liquid fertilisers 


	4.8	Machinery for seeding
	4.8.1	Parameters for seeding equipment
	4.8.2	Comparison of tynes

	4.9	Inoculation
	How nodulation works
	4.9.1	Inoculant groups
	4.9.2	When to inoculate
	4.9.3	Inoculant types
	4.9.4	Inoculum survival
	Dry sowing

	4.9.5	Storing inoculants
	4.9.6	Seed treatment compatability
	4.9.7	Inoculant quality assurance
	4.9.8	Inoculation methods
	Peat inoculants
	Freeze-dried inoculants
	Granular inoculants 

	4.9.9	Check for nodulation
	4.9.9.1 Sampling and processing
	4.9.9.2. Nodule number and distribution
	4.9.9.3. Nodule appearance


	4.10	Irrigation
	4.10.1	Principles 
	4.10.2	Management 
	4.10.3	Irrigation findings from NSW DPI


	5	Post-planting
	5.1	Rolling lentils
	5.1.1	Why roll lentils?
	5.1.2	When to roll
	5.1.3	Rolling post-emergence
	5.1.4	Choice of roller
	5.1.5	Benefits
	5.1.6	When not to roll


	6	Plant and growth physiology
	Key points
	6.1	Introduction
	6.2	Stages of growth
	6.2.1	Germination and emergence
	6.2.2	Vegetative
	6.2.3	Reproductive
	6.2.4	Physiological maturity

	6.3	Crop development
	6.3.1	Seeding to germination
	6.3.2	Germination to emergence
	6.3.3	Roots 
	Root mass and penetration

	6.3.4	Nodulation 
	6.3.5	Stem and branches
	6.3.6	Flowering and pod development 
	6.3.7	Maturity 


	7	Nutrition and fertiliser
	Key points
	7.1	Essential nutrients for plants 
	Macronutrients 
	Micronutrients
	A healthy plant


	7.2	Considerations when diagnosing nutrient disorders
	Identifying nutrient deficiencies 

	7.3	Soil and plant tissue testing 
	7.4	Nutrition requirements of lentil
	Fertiliser toxicity

	7.5	Nitrogen (N)
	Deficiency symptoms 
	Application


	7.6	Phosphorus (P) 
	Deficiency symptoms 
	Lentil requirements
	Application


	7.7	Potassium (K)
	Deficiency symptoms 
	Lentil requirements
	Application


	7.8	Calcium, magnesium and sulfur 
	Calcium (Ca)
	Deficiency symptoms 
	Magnesium (Mg)
	Deficiency symptoms 
	Application
	Sulfur (S)
	Deficiency symptoms 
	Lentil requirements
	Application


	7.9	Boron
	Toxicity symptoms
	Deficiency symptoms
	Application 


	7.10	Copper (Cu) 
	Lentil requirements
	Deficiency symptoms 


	7.11	Iron (Fe)
	Deficiency symptoms
	Application


	7.12	Manganese (Mn) 
	Toxicity symptoms
	Deficiency symptoms 
	Application


	7.13	Molybdenum (Mo) 
	Deficiency symptoms 
	Application


	7.14	Zinc (Zn) 
	Deficiency symptoms 
	Lentil requirements
	Application
	Incorporated into the soil prior to seeding 
	Seed treatments 
	Fertilisers applied at seeding 
	Foliar zinc sprays 


	7.15	Lime 
	7.16	Soil pH and toxicities 
	Aluminium (Al)
	Salinity


	7.17	Determining fertiliser requirements
	Current nutritional status of the soil
	Nutrient removal by crops 


	7.18	Nutrient budgeting 
	7.19	Keys for successful uptake of nutrients by lentil

	8	Weed control
	Key points
	8.1	Introduction
	The problem with weeds
	Identifying weeds
	Impact and cost of weeds
	Alert services for weeds


	8.2	Integrated weed management (IWM)
	Strategy – paddock choice and crop rotation
	Good agronomic practice
	Pre-plant weed control
	In-crop weed control 
	Managing weeds at harvest
	Reducing the seedbank
	Alternatives to harvesting the crop


	8.3	Managing weeds in lentil
	Weed control strategy 
	Decision-tools
	Specific issues
	Weed competition in lentils 
	‘IMI’-tolerant lentil varieties
	How XT varieties were developed 
	Avoiding over-use of ‘IMI’ chemistry 
	Current herbicide products for conventional and XT lentil varieties


	8.4	Using herbicides
	Getting best results from herbicides 
	Current minor use permits (MUP)


	8.5	Herbicide performance
	8.6	Herbicide types
	Knockdown herbicides
	Pre-seeding herbicides
	Post-seeding pre-emergent herbicides
	Post-emergent herbicides
	Directed sprays in-crop
	Shielded sprayers
	Weed wiping


	8.7	Herbicide residues
	Group B
	Group I
	Group C


	8.8	Herbicide damage
	Symptoms of herbicide damage

	8.9	Herbicide resistance
	Evolution
	Current impact on weed management 
	Mode of action
	HIGH RESISTANCE RISK herbicides 
	MODERATE RESISTANCE RISK herbicides
	Group K
	NO GUIDELINES
	Herbicide-resistant weeds
	Glyphosate (Group M)
	Paraquat (Group L)
	Other herbicides
	Preventing herbicide resistance – WeedSmart
	Annual ryegrass
	Monitoring for herbicide resistance
	Herbicide-resistance testing


	8.10	Water quality for herbicide application 
	Effects of water quality 
	Turbid or muddy water
	Water hardness 
	Water pH
	Dissolved salts 
	Organic matter 
	Temperature 
	Improving water quality 


	8.11	Tips for tank-mixing herbicides 
	8.12	Adjuvants 
	Using adjuvants, surfactants and oils with herbicides 
	Surfactants 
	Crop oils 
	Penetrants 
	Acidifying/buffering agents 
	Compatibility agents 
	Other
	Factors affecting adjuvant use 
	Crop safety 
	Effectiveness or activity 
	Water hardness 
	Water temperature 


	8.13	Spraying issues
	Spray drift
	Contamination of spray equipment
	Minimising damage from pre and post-emergent herbicides


	8.14	Selective sprayer technology
	Permits for herbicides using weed detectors

	8.15	Exotic weeds of lentil
	Branched broomrape (Orobanche spp.) 

	8.16	Legal considerations of herbicide use
	Registration 
	Labels 
	SDS 
	Permits 
	APVMA
	Always read the label 


	8.17	Appendix 1 - Common weed names 
	Broadleaf weeds 
	Grasses 



	9Pest management
	Key points
	9.1	Integrated pest management (IPM) 
	9.1.1	IPM definition
	9.1.2	Problems with pesticides
	9.1.3	IPM, organics and biological control
	9.1.4	Soft v. hard pesticides
	9.1.5	IPM process
	9.1.6	IPM system
	Acceptable pest levels
	Preventative cultural practices 
	Monitoring lentil crops
	Biological and environmental control
	Responsible chemical use

	9.1.7	Monitoring methods
	Sweep net monitoring
	Crop inspection
	Yellow sticky traps or cards
	Quadrats
	Tiles, hessian bags and slug traps


	9.2	Identifying pests
	9.2.1	Correct identification of insect species
	Sending insect samples for diagnostics

	9.2.2	Insect ID: The Ute Guide
	9.2.3	GrowNotes Alerts

	9.3	Key pests of lentil
	9.3.1	Native budworm (Helicoverpa punctigera)
	Distribution of Helicoverpa spp.
	Pest status of Helicoverpa spp.
	Identification of Helicoverpa spp. eggs and larvae
	Distinguishing Helicoverpa spp. from other caterpillars
	Identification of Helicoverpa spp. moths
	Life cycle of Helicoverpa spp.
	Diapause in Helicoverpa spp.
	Damage by Helicoverpa spp.
	Monitoring Helicoverpa spp. larvae
	Monitoring Helicoverpa punctigera (native budworm) moth flights
	Control thresholds for Helicoverpa spp.
	Helicoverpa punctigera (native budworm) control 
	Spray smart

	9.3.2	Etiella (Etiella behrii) 
	Etiella identification
	Etiella damage 
	Etiella life cycle
	Etiella monitoring methods
	Degree-day model for monitoring etiella
	Pheromone traps for etiella
	Sweep nets for etiella
	Light traps for etiella
	Control of etiella

	9.3.3	Snails
	White snails or round snails (Cernuella virgata and Theba pisana)
	Pointed or conical snails (Prietocella acuta and Prietocella barbara)
	Damage by snails
	Life cycle of snails
	Monitoring snails
	Snail control
	Cultural management for snail control
	Baiting snails
	Biological control of snails

	9.3.4	�Slugs (Deroceras reticulatum, Milax gagates
and others)
	Slug species identification
	Damage by slugs
	Life cycle of slugs
	Monitoring of slugs 
	Slug control

	9.3.5	Aphids
	Aphids and virus transmission
	Cowpea aphid (Aphis craccivora)
	Bluegreen aphid (Acyrthosiphon kondoi)
	Monitoring aphids
	Aphid control for viruses
	Aphid control for direct feeding damage 

	9.3.6	Redlegged earth mite (Halotydeus destructor)
	RLEM identification
	RLEM damage
	RLEM life cycle
	RLEM monitoring
	RLEM control and insecticide resistance management
	Chemical control of RLEM
	Biological control of RLEM
	Cultural control of RLEM

	9.3.7	Lucerne flea (Sminthurus viridis)
	Lucerne flea identification
	Lucerne flea damage
	Lucerne flea life cycle
	Monitoring lucerne flea
	Chemical control of lucerne flea
	Biological and cultural control of lucerne flea


	9.4	Other pests of lentil
	9.4.1	Blue oat mite (Penthaleus spp.)
	Blue oat mite identification
	Blue oat mite damage
	Blue oat mite life cycle
	Blue oat mite monitoring
	Chemical control
	Biological and cultural control

	9.4.2	Australian plague locust (Chortoicetes terminifera)
	Australian plague locust identification
	Australian plague locust damage
	Australian plague locust life cycle
	Control


	9.5	Occasional pests of lentil
	9.5.1	Cutworms
	Cutworm identification and life cycle
	Cutworm monitoring, damage and control

	9.5.2	Balaustium mite (Balaustium medicagoense)
	Balaustium mite identification and life cycle 
	Balaustium mite monitoring, damage and control

	9.5.3	Clover mite or bryobia mite (Bryobia spp.)
	Bryobia mite identification and life cycle 
	Bryobia mite monitoring, damage and control

	9.5.4	Earwigs
	9.5.5	Onion thrips, plague thrips, & western flower thrips (Thrips tabaci, Thrips imaginis and Frankliniella occidenttalis)
	9.5.6	Brown pasture looper 
	9.5.7	Looper caterpillar 
	9.5.8	Bronzed field beetle 
	9.5.9	Vegetable beetle or false wireworm 
	9.5.10	Onion seedling maggot 

	9.6	Exotic lentil insects – biosecurity threats
	9.6.1	Exotic seed beetles/bruchids
	9.6.2	Exotic leafminers

	9.7	Beneficial species
	9.7.1	Beetles
	9.7.2	Bugs
	9.7.3	Flies
	9.7.4	Lacewings
	9.7.5	Mites
	9.7.6	Caterpillar wasps
	9.7.7	Aphid wasps
	9.7.8	Spiders
	9.7.9	Insect diseases – viral & fungal

	9.8	Commonly used registered insecticides 
	9.8.1	Comments on insecticides


	10	Diseases
	Key points
	10.1	Impact and cost of diseases
	10.2	Integrated pest management (IPM) strategies
	10.3	Select a resistant variety 
	10.4	Paddock selection
	Rotational crops
	Herbicide interaction


	10.5	Good hygiene 
	10.6	Use clean seed
	10.6.1	Seed dressings

	10.7	Sowing 
	10.7.1	Sowing date
	10.7.2	Sowing rate and row spacing

	10.8	Risk assessment 
	1. Identify factors that determine risk
	2. Assess level of factors
	3. What risk level is acceptable?


	10.9	Symptom sorter 
	10.10	Crop monitoring 
	10.10.1	Botrytis grey mould 
	10.10.2	Ascochyta blight

	10.11	Free alert services for diseases
	10.12	Using fungicides
	10.12.1	Registered products 
	10.12.2	Current minor use permits (MUP)
	10.12.3	The critical periods for fungicide use 
	First critical period
	Second critical period
	Third critical period


	10.13	Correctly identifying diseases
	10.13.1	Diagnostic skills
	10.13.2	Sending samples for disease diagnosis
	Selection of specimens
	Preservation
	Packaging
	Labelling
	Dispatch
	Relevant contacts


	10.14	Botrytis grey mould (BGM) 
	10.14.1	Symptoms 
	10.14.2	Economic importance
	10.14.3	Disease cycle
	10.14.4	Management options

	10.15	Ascochyta blight (AB) 
	10.15.1	Symptoms
	10.15.2	Economic importance 
	10.15.3	Disease cycle
	10.15.4	Management options 

	10.16	Sclerotinia stem rot / Sclerotinia white mould
	10.16.1	Symptoms
	10.16.2	Economic importance
	10.16.3	Disease cycle
	10.16.4	Management options

	10.17	Alternaria
	10.17.1	Symptoms
	10.17.2	Economic importance
	10.17.3	Disease cycle
	10.17.4	Management options

	10.18	Root rots and Damping off 
	10.18.1	Symptoms
	10.18.2	Economic importance
	10.18.3	Disease cycle
	10.18.4	Management options

	10.19	Stemphylium blight 
	10.19.1	Symptoms
	10.19.2	Economic importance 
	10.19.3	Disease cycle
	10.19.4	Management options

	10.20	Root-lesion nematodes (RLN) 
	10.20.1	Symptoms
	10.20.2	Economic importance 
	10.20.3	Life cycle
	10.20.4	Management options

	10.21	SARDI webpage: PreDicta B testing 
	10.21.1	Viruses in pulses 
	10.21.2	How viruses spread
	Persistent transmission
	Non-persistent transmission 

	10.21.3	Symptoms
	10.21.4	Economic importance 
	10.21.5	Disease cycle
	10.21.6	Management options
	10.21.7	Virus testing 

	10.22	Exotic diseases with potential to impact on Australian crops
	10.22.1	Lentil anthracnose
	Importance
	Symptoms
	Spread
	Disease management

	10.22.2	Rust
	Importance
	Symptoms
	Surveillance

	10.22.3	Fusarium wilt
	10.22.4	Aphanomyces root rot
	Economic Importance
	Symptoms
	Disease cycle
	Control

	10.22.5	Stem nematode 
	Economic importance
	Symptoms
	Life cycle
	Management options



	11	Pre-harvest treatments
	Key points
	11.1	Desiccation
	11.1.1	Seed and pod development
	11.1.2	Timing of desiccation
	11.1.3	Effect of desiccants on green immature seeds
	11.1.4	�Products registered for the pre-harvest desiccation of lentil
	11.1.5	Practicalities of desiccation

	11.2	Crop-topping
	11.2.1	Implications of crop-topping too early
	Trials on crop-topping


	11.3	Swathing
	11.3.1	Benefits
	11.3.2	Risks
	11.3.3	Timing
	Snails

	11.3.4	How to swath
	11.3.5	Should lentil be swathed or direct headed?
	11.3.6	Direct harvesting 


	12	Harvesting lentil
	Key points
	12.1	Impact of delayed harvest on profitability
	12.1.1	Yield losses
	12.1.2	Deterioration in grain quality
	12.1.3	Missed marketing opportunities

	12.2	Implementing early harvest management
	12.2.1	Seeding
	12.2.2	In-crop management
	12.2.3	Harvest management
	12.2.4	Benefits of early harvesting

	12.3	Harvesting and harvester settings
	12.3.1	Harvester thresher size and rotor speed

	12.4	Modifications and harvest aids
	12.4.1	Flexible cutter-bar fronts (flexi-fronts)
	12.4.2	Aussie-Air
	12.4.3	Harvestaire
	12.4.4	Vibra-mat
	12.4.5	Crop lifters
	12.4.6	Extension fingers
	12.4.7	Extended fronts
	12.4.8	Platform sweeps
	12.4.9	Draper fronts
	12.4.10	Other modifications and harvest aids

	12.5	Snails
	12.5.1	Harvester modifications to minimise snail contamination
	Disrupter kit (faba bean)
	Snail dislodgers (faba bean)


	12.6	Achieving a clean grain sample
	12.6.1	Rolling for harvest efficiency
	12.6.2	Perforated screens
	12.6.3	Harvester speed
	12.6.4	Harvesting in high humidity
	12.6.5	Pick-up fronts

	12.7	Lodged crops
	12.8	Harvesting for seed
	12.9	Harvester fires
	12.9.1	Harvest check list

	12.10	Assessing grain harvest losses
	Example:

	12.11	Receival standards
	Nominated foreign weed examples
	Definitions:
	Standards
	Pulse Standards Review
	Visual quality charts
	Additional grade – cleaning grade



	13	Storage and handling
	Key points
	13.1	Handling lentil
	13.2	Grain cleaning
	13.3	Grain quality in storage
	Moisture
	Temperature


	13.4	Grain storage principles
	Silo capacity
	Cooling grain and aeration cooling 
	Preventing moisture migration 
	Moisture sources
	Drying grain and aeration drying


	13.5	Insects in storage
	Farm and grain hygiene
	Insect development
	Treatment options for controlling insects in stored lentil
	Fumigation
	Fumigation basics
	When not to fumigate
	Fumigation success
	When to fumigate?
	Using phosphine
	Phosphine application and dosage rates
	Timing
	Ventilation after fumigation
	Disposal 
	First aid
	Other fumigants


	13.6	Sealing silos
	Testing silos for seal
	Method of testing 


	13.7	Silo bags 
	Lentil quality risks and silo bags


	14	Environmental issues
	Key points:
	14.1	Drought and heat stress
	14.2	Moisture stress
	14.3	Waterlogging
	14.4	Frost
	Diagnosing frost damage
	Keys to success for minimising frost damage in lentil


	14.5	Lack of sunlight
	14.6	Soil erosion

	15	Marketing
	15.1	Selling principles
	15.1.1	Be prepared
	15.1.2	Establish the business risk profile (when to sell)
	Production risk profile of the farm
	Farm costs in their entirety, variable and fixed costs (establishing a target price)
	Income requirements
	When to sell revised

	15.1.3	Ensuring access to markets
	Storage and logistics
	Cost of carrying grain
	Ensuring market access revised

	15.1.4	Executing tonnes into cash
	Set up the tool box
	How to sell for cash
	Counterparty risk
	Relative values
	Contract allocation
	Read market signals
	Sales execution revised


	15.2	Western lentil – market dynamics and execution
	15.2.1	Price determinants for western lentils
	15.2.2	Ensuring market access for western lentils
	15.2.3	Executing tonnes into cash for western lentil


	16	Current research
	18	References

