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3.4.3 Sowing depth

Faba beans have a hypogeal pattern of emergence (they leave their cotyledons
below the soil surface) and therefore are able to emerge from deeper in the soil than
plants with an epigeal emergence pattern (e.g. lupins) (Figure 29). Faba beans are
also large-seeded and produce a relatively strong seedling, which further enable
seedlings to emerge from deeper in the soil (Table 8).

Figure 29: Epigeal versus hypogeal emergence patterns.

Source: GRDC Grain Legume Handbook—Seeding, http://www.grdc.com.au/uploads/documents/3%20Seeding.pdf

Sowing depth of pulse seed needs to be varied to take into account crop type, soil
type, herbicide used, diseases likely to be present, and soil temperature at sowing
time, i.e. how long the crop will take to emerge. Lighter textured soils can be more
prone to herbicide leaching in wet winters; hence, deeper sowing in sandier soils is
often recommended if applying a pre-emergent herbicide. The deepest sowings tend
to be in sandy soil with warm soil temperatures and if dry-sowing. The shallowest
sowings will be in heavy soils with cold soil temperatures or late sowing; however,
there are exceptions.
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Table 8: Sowing depth ranges (cm) for pulses.

Crop General recommended
sowing depth range
Chickpeas 3-5cm
Faba beans 5-8 cm
Lentils 2-6cm
Lupins 1-3cm
Peas 3-5cm
Vetch 3-5cm

Note that if applying a pre-emergent herbicide the greater depth should be used

Figure 30: Faba beans are much more tolerant of deeper sowing than are lupins,
because of their hypogeal emergence. The lupins shown were sown too deep
(greater than 5 cm). Note the stunted first true leaf and lack of early vigour.

Photo: Grain Legume Handbook

There is a maximum depth at which the pulse crop can be safely sown to avoid

poor establishment and lower seedling vigour (Figure 30). Sowing seed outside

the suggested range (see Table 8) will delay emergence and slow seedling growth.
Actual sowing depth should be shallower on clay soils and hard-setting soils and
deeper on sands. Generally, lupins are least tolerant of deep sowing; lentils, field pea,
chickpea and vetch are intermediate; and beans are the most tolerant.

Burying seed too deep to chase seedbed moisture for early sowing is not
recommended, particularly because weed control, establishment and possibly
nodulation is more likely to be poor. Deeper sowing may be needed in some districts
to reduce the damage caused by birds and mice.

In the northern region, faba beans are often planted deep (up to 1518 cm into the
soil) early in the planting window to ensure they go into good soil moisture to get
an even establishment. Following planting, the paddock often has Kelly discs (or
some leveling implement) put across it to help level the soil surface, which seals
the planting slots to stop the clay soils drying out down to the seed and prepares
the paddock for harvest, because the crop is often harvested close to the ground.
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In northern NSW, planting is typically 7.5-15 cm, and in recently, growers have
planted at 20 cm.

Sowing depth and herbicide interaction

Pulses can be more tolerant of some herbicides if shallow sowing is avoided. For
example, faba beans are less affected by simazine applied either pre-sowing or post-
sowing pre-emergent if they are sown deeper.

The actual depth of sowing will depend on the soil type. Herbicides leach deeper in
sands than in clay soils. Some herbicides leach more than others, and heavy rain onto
a dry soil surface, particularly on a sand, is worst.

Leaving the soil ridged increases the risk of post-sowing, pre-emergent herbicide
washing into the furrow, especially on sands. As pre-sowing applications of herbicide
may be less effective in the furrows, a split herbicide application is suggested to
ensure effective weed control while avoiding the risk of herbicide damage.

Deep sowing

Deep sowing of faba beans and chickpeas is used in northern Australia to sow into
dry surface but wet subsurface moisture. Faba beans can be sown at depth to 15
cm if needed. Deep-sowing or moisture-seeking techniques can be used to ensure
timely planting when the soil surface is still dry. The large seed size makes faba
beans very suitable for this type of planting system. Deep sowing also allows more
time in which to apply a knockdown herbicide prior to crop emergence.

3.5 lIrrigation

Irrigating faba beans with either full or supplementary irrigation is practiced in
Australia where it is economical when grown in rotation with other winter and summer
crops. Management requirements for irrigated faba beans are the same as for dryland
crops. Faba beans do have a greater sensitivity to foliar diseases under irrigation.
Their greater sensitivity to waterlogging under irrigation needs to be considered.
Even waterlogging for a short time can result in severe losses, particularly if the crop
is stressed (from herbicides, disease, moisture, etc.).

3.51 Principles

There are a number of factors to consider when choosing irrigated faba bean

production as an option:

- Avoid heavy clay or dense soil types (bulk density >1.5) or those that do not drain
freely and are subject to waterlogging.

Select fields with good irrigation layout such as beds or hills and relatively
good grades.

. Border-check layouts steeper than 1: 800 grade are suitable provided there
are short runs and free-draining soils that can be irrigated quickly and do not
remain saturated.

. Irrigation can be used in activating and incorporating a number of pre-
emergent herbicides.

Irrigation management

. Pre-irrigate to fill the moisture profile prior to planting all faba bean crops unless
this has already been achieved by rainfall.

- Watering up can be achieved on beds, rows and under sprinkler irrigation, but
is not recommended for border-check layout unless moisture was insufficient to
achieve a uniform germination.

As a rule, in crop irrigation should start early when there is a deficit of 30—40
mm and “60-70% of field capacity. Moisture scheduling is more important than
growth stage.
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Irrigations should also commence prior to flowering to prevent moisture stress
and high temperatures affecting yield, quality and grain size.

. For furrow irrigation, water every second row to avoid waterlogging. Doubling up
siphons can increase water flow and reduce irrigation time.

- Aim to have watering completed in less than 8 h, and have good tail-water
drainage to avoid waterlogging.

- Avoid irrigation if there is likelihood of rain soon after.
Faba beans are more sensitive to waterlogging during their reproductive stage
(flowering, podding). Spring irrigations usually do not pose a risk to crops on
beds or rows, however crops on border-check layout with heavy soil types or
long runs may be at risk with this practice. If in doubt, do not water.
Sprinkler irrigation is ideally suited to growing pulses as there is very little risk
of waterlogging even during flowering and pod-fill; however, there may be a
need for greater disease control against chocolate spot, rust or Ascochyta blight
because of more frequent wet conditions.

3.5.2 ‘Faba Check’ findings

From 2000 to 2004, NSW Department of Agriculture (now Department of Primary
Industries) conducted ‘Faba Check’ monitoring of irrigated bean crops in southern
NSW. Faba Check in southern NSW showed growers and their advisors the way
forward in terms of crop management and identified the main factors for success of
local irrigated crops. Main lessons learnt were:
Paddocks and layout

Check soil pH, because faba beans do not like acid soils with pH <5.2 (in CaCl,).

« Do not grow on freshly land-formed paddocks, particularly if there are big cut-
and-fill areas.

. Only grow on your best soil types.

. Be aware of potential damage from herbicide residues, particularly from boom
spray contamination.

. Irrigation layout is one of the most important factors for the final spring irrigation.
Faba beans performed best on bed layouts, with waterlogging in spring a
potentially serious issue on contour layouts (Table 8).

«  Good weed control in previous crops is highly beneficial.

Sowing
. Calibrate seeders after inoculating to get the correct plant population.

. Check capabilities of seeders; seed size can be an issue for some, often causing
blockages or resulting in low plant populations per m2. It is not advisable to
grade out the large seed before sowing.

. Sowing with a spreader (broadcasting) and then harrowing gives variable results
leading to poor establishment. Some seed is buried too deep or left sitting on
the surface.

Do not sow too early; crops sown before May can suffer from lodging. Sowing
early to mid-May helps to avoid the problem and maximises yield potential.
Crop management
. Growers need make every effort to achieve optimum plant populations.
. Pay close attention to plant nutrition.

. Lodging can prove an issue at harvest and can be worse on beds because
plants are harder to pick up from furrows. It is then important to be
harvesting one way.

. Thrips can be a problem at flowering, but the benefits of treating them are
unclear and control may not be worth it.

15 Northern Faba Bean—Best Management Practices Training Course. Pulse Australia 2014.
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Budworm (Helicoverpa) control is required.

Disease control
Keep up to date with disease prevention with strategic use of fungicides.
. Evenin a dry year, 4 or 5 fungicide sprays may still be required.

. It is best that build-up of disease during winter is effectively prevented and that
protection against disease in the spring is provided before each watering when
the canopy humidity and disease risk is high.

. Strategic fungicide applications adopted by district growers are outlined below:

» An application 4—6 weeks after the crop has emerged, targeting mainly
Ascochyta and more recently Cercospora.

»  Number of later applications will depend on the level of disease in the crop
and seasonal conditions. Applications throughout the most active growth
period must target chocolate spot, but fungicide choice or mix need match
the diseases likely present.

»  Final application of fungicide targets rust and Ascochyta.

Irrigation
- Timely spring irrigations are important.
. Be able to minimise moisture stress with optimum irrigation layouts.

. Hot conditions experienced during September—October can impact, especially
in dry seasons. Crops on beds may require 2 or 3 spring irrigations, after being
watered up.

. The move towards more suitable layouts for faba beans has been beneficial,
with a higher proportion of crops now grown on beds rather than flat.

. Faba Check results in 2003 showed that 82% of beans were on beds and 18%
on border-check, with only a small percentage on contours.

. Use of more suitable layouts has given growers flexibility in spring and removes
the waterlogging risk, particularly after the last spring irrigation.

- Table 8 shows the break-up of irrigation layout and yields in Faba Check from
2000 to 2003.

«  Faba Check data showed an average Water Use Efficiency of 12.5 kg grain/mm
water for faba beans grown on beds, compared to an average of 9.98 kg grain/
mm water for those grown on border-check.

Rotation benefits
Growers need be aware of the benefits that faba beans provide to following
wheat crops.

Additional keys to successful irrigated faba bean production

Faba beans needs to be put in context with other crops; they require a higher
level of management input than other winter crops.

. Benchmarking crops against others in the district helped growers to see where
improvements in their management systems could be made in order to achieve
higher yields and better quality.
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Table 9: Irrigation layout and yield from ‘Faba Check’ 2000-03.

Year Irrigation layout yield (t/ha)

Beds Border-check Contour Other
2000 4.57 3.87 3.29 -
2001 4.37 4.04 372 37
2002 N/A N/A N/A N/A
2003 516 377 - -
Average 47 3.89 3.51

N/A, no ‘Faba Check’ data for 2002; Other, sprinkler irrigation
Source: Faba Check Reports 2000, 2001 and 2003.

Table 9 shows that faba beans grown on beds consistently outperformed faba
beans grown on any other layout. Faba Check results also showed that the Water
Use Efficiency of faba beans grown on beds is higher than of faba beans grown on
border check.

The same growers seem to be consistently achieving high yields of 5-6 t/ha for
faba beans. Keys to success have been their regular adoption of best management
practices in paddock selection, layout selection, good weed, insect and disease
control, and spring irrigation requirements.

3.6 Pulses and herbicide damage

Pulses can be affected by application of some post-emergent broadleaf and grass
herbicides applied at label rates. Crop effects can be a reduction in plant biomass

or N, fixation and lower yields. Lower rainfall regions with >250 mm annual rainfall
and with sandy calcareous soils are at most risk of experiencing herbicide damage.
For example, a single application of some Group A grass herbicides to peas grown
at Waikerie (South Australian Mallee) reduced nodulation by 50%, which resulted in a
reduction in N, fixation of ¥50% and no N-benefit to the system for the following crop.
A significant reduction in N, fixation can mean the difference between a positive and
negative economic benefit from a pulse crop, particularly in low-rainfall situations.

The severity of herbicide effects on pulses varies with seasonal conditions and
location. When considering pulses as an option in low-rainfall regions, growers
should identify the prime reason for choosing a pulse in rotation. If weed and disease
control are a priority, a potential decrease in N, fixation may be less of a concern.
Growers should adopt an integrated weed management (IWM) approach to reduce
weed populations on-farm and spray strategically to reduce the number of herbicide
applications required in a pulse crop.

Pulses can be damaged by soil-active herbicides, either from leaching into the root-
zone or from herbicide residues.

3.7 Sowing and handling hints

The large size, awkward shape and fragile nature of many pulses means that they
need careful handling to prevent seed damage. The bigger the grain, the easier it
is to damage. Seed grain, in particular, should be handled carefully to ensure good
germination and vigour.

Plan ahead so that handling can be kept to a minimum to reduce damage between
harvest and seeding.

16 Northern Faba Bean—Best Management Practices Training Course. Pulse Australia 2014.
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Handling bulk seed

Augers with screen flighting can damage pulses, especially larger seeded types. This
damage can be partly overcome by slowing down the auger. Augers with large flight
clearances will cause less damage to large grains.

Tubulators or belt elevators are excellent for handling pulses, as little or no damage
occurs. Cup elevators are less expensive than tubulators and cause less damage
than augers. They have the advantage of being able to work at a steeper angle than
tubulators. However, cup elevators generally have lower capacities.

Auguring from the header should be treated with as much care as later handling and
storage, because it has the same potential for grain damage.

Combine loaders that throw or sling, rather than carry the grain, can cause severe
damage to seed and germination.

If inoculating faba bean seed during handling, there is less mixing and poorer seed
coverage when using tabulators and elevators than with augers.

3.8 Seeding equipment

Success with pulses may depend on the type of sowing equipment used. The large
size of pulses can make sowing with conventional seeders very frustrating.

If the seeder is not suitable for sowing a particular pulse (usually larger seeded types)
in standard form there are several options available.

The machine may be adapted by minor modifications such as:

. modifying the metering mechanism with manufacturer-supplied optional parts
modifying seed tubes to reduce blockages, particularly on older machines

. modifying or replacing dividing heads on airseeders (see Figure 31).

Most pulse seeding problems are related to seed metering and the transfer from
seed meter to soil. These problems are caused by the large size of some pulses and
the high seeding rates generally used.

Faba beans can be sown with a standard airseeder or conventional combine, but
care is needed, because seeds tend to bridge over the outlets, causing very uneven
sowing. This difficulty can be eliminated by filling the box to only one-third or one-half
capacity or by fitting an agitator.

Faba beans can also cause problems in some combines, but airseeders with
adequate metering rollers can sow them successfully if the airflow is adequate.

Airseeders

Air seeders that use peg-roller metering systems (Napier, Shearer) will handle
grain up to the size of smaller faba beans without problems, because of the
banked metering arrangement. The optional rubber star roller will be necessary for
larger seeds.

Airseeders using metering belt systems (Fusion, Alfarm, Chamberlain—John Deere,
New Holland) can meter large seed at high rates with few problems.

Airseeders with large or very coarse, single-fluted rollers cannot meter faba beans
>18 mm without modifications to the metering roller. Consult a machinery dealer about
possible modifications.

On some airseeders, the dividing heads may have to be modified because there is
too little room in the secondary distributor heads to allow seeds to flow smoothly.
Figure 30 shows a standard secondary distributor head (on the left) and a conversion
to suit Connor—Shea airseeders. The conversion head increased the bore from 23 to
41 mm. Four larger hoses replace the original eight, and row spacings are increased
from 150 to 300 mm. This conversion allows large seeds to be sown easily.
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Significant levels of seed damage can be caused in air-seeders by excessive air
pressure, so take care to use only enough air to ensure reliable operation.

Figure 31: Conversion heads, such as this one for a Connor-Shea air seeder, allow
large seeds such as faba beans and Kabuli chickpeas to be sown with ease.

Source: Grain Legume Handbook

Combine seeders

Combines with fluted roller feeds have few problems feeding seed of <15 mm down
to the metering chamber. Combines with peg-roller and seed-wheel feeds will sow
grains up to the size of faba beans without problems, providing adequate clearances
are used around the rollers. Smaller faba beans such as Fiord can be metered with
the more aggressive seed wheel system, but peg rollers are best replaced with
‘rubber stars’ for larger faba beans.

Combines with internal force-feed seed meters perform well on small seeds but
cannot sow seed >9 mm because of bridging at the throat leading to the seed meter.
The restricted internal clearance in this type of design can damage larger seeds.

3.81 Seeder and tine comparisons
The key functional or mechanical issues that arise with establishing all crops,
especially pulses, are to ensure that the seeding equipment has, or enables:

+ Adequate seeding mechanism to handle the pulse seed without damaging it or
bridging or blocking, especially when larger seeded types are being sown.

. Adequate sizes of seed and fertiliser tubes and boots to prevent seed blockages
and bridging during sowing.
- Ability to sow into stubbles and residues without blockages.

. Sufficient down-pressure to penetrate the soil, sow at the desirable depth, and
place all seeds at a uniform depth.

- Ability to cover the seeds so that good seed-to-soil contact or moisture vapour
ensures rapid germination.

. Compaction of the soil as required, by press-wheels (Figure 32) or closers.
Otherwise, a prickle chain, Kelly discs or roller are required afterwards for
many pulses.
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Ability to disturb the soil to the degree required. This means no disturbance

in no-till with disc sowing. It may also mean having sufficient soil throw to
incorporate herbicides such as trifluralin. This can be achieved by using either
aggressive discs or narrow point set-ups in no-till, or full disturbance in more
conventional or direct-drill systems.

Inability to achieve adequate plant establishment is one of the bigger problems
faced by pulse growers, and it leads to a multitude of other problems. Many different
seeding mechanisms or openers are available to pulse growers. Narrow points are
widely used in minimum or no-tillage, but there are many different points that can be
used. Likewise, with disc seeders (Figure 33), many different types are now available,
and they differ greatly in their soil disturbance and soil throw, as well as their ability to
handle trash and sticky conditions.

A comparison of the critical functions for seed drills and no-till is shown in Table 10.
For interpretation of the functions listed in Table 10 it should be noted that:

«  With tines, the slot created is different depending on the type of tine used.
Some create a vertical slot, others a ‘V’, whereas the inverted ‘T’ (or ‘baker boot’)
(Figure 34) leaves a slot with a narrow entrance and wider trench underneath.
These tines perform differently in some functions.

. Residues need to be handled in all conditions, not just when dry.

. ‘Hairpins’ (stubble is pressed into the slot by the disc ahead of the seed) need to
be avoided by placing seeds away from stubble.

- Vertical slots tend not to self-close, especially in wet, clay soils.

. Ability for openers to follow ground surface variation is critical for uniform depth
of sowing (Figure 35).

. Springs cannot apply consistent down-force on openers throughout a range of
soil conditions.

. Banding of fertiliser away from the seed is important for crop establishment,
particularly when high rates or high-analysis products are applied and the seed
is in a narrow opening slot.

- Tines handle stones, but bring them up, requiring rolling to press
them back again.

The seeding mechanism of the seeder must be able to handle pulses, which are
larger seeded than cereals and oilseeds. Hoses, distributor heads and boots
must be able to handle pulses without blockages or bridging. This is especially
true for larger seeded types such as faba beans or Kabuli chickpeas.

. Table 10 does not list as a function deep working to assist in rhizoctonia control.
This was a weakness of early disc drills compared with narrow points with deep
openers. Many newer discs are addressing this issue, including using opening
coulters and rippled discs. 7

17 Southern/Western Faba and Broad Bean—Best Management Practices Training Course—Module 4: Agronomy 2013. GRDC.
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Figure 32: One of several seeding mechanisms for uniform sowing depth using the
press-wheel for depth control.

-

Photo: W. Hawthorne, Pulse Australia

Figure 33: A Case IH SDX-40 single-disc drill.

Photo: W. Hawthorne, Pulse Australia
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Figure 34: A primary precision seeder fitted with hydraulic breakout for consistent
penetration. Also fitted are narrow points that form an ‘inverted-T’ slot and are
capable of deep or side placement of fertiliser.

Photo: W. Hawthorne, Pulse Australia
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Figure 35: The DBS system parallelogram for uniform seeding depth and deep
placement of seed or fertiliser.

Photo: W. Hawthorne, Pulse Australia
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Table 10: Comparison scores of no-till openers by function (after Baker 2010).
Function Narrow Wide Sweep Double Single Slanted Combined
point point disc disc disc winged tine
and disc
Mechanically handle heavy residues without blockage 2 1 1
Leave 70%+ of original residue in place after drill has passed
Trap moisture vapour in the seeding slot in dry soils using 3 1 2 4 5
residues as slot cover
Avoid placing seeds in ‘hairpins’ 5 1 2 2 5
Maximise in-slot aeration in wet soils* 3 4 3 1 3 3 5
Avoid in-slot soil compaction or smearing in wet soils* 1 1 3 1 5 5 5
Maximise soil-seed contact, even in greasy or ‘plastic’ 4 3 4 3 3 4 5
conditions
Self-close the seeding slots 2 1 3 2 3 4 5
Mitigate slot shrinkage when soils dry out after sowing” 3 5 5 1 2 4 5
Individual openers faithfully follow ground-surface variations 2 1 2 2 4 2 5
Individual openers have a larger than normal range of 2 1 1 2 1 5
vertical travel
Maintain consistent down-force on individual openers 3 1 1 3 5
Openers seed accurately at shallow depths* 2 1 1 2 2 1 5
Opener down-force auto-adjusts to changing soil hardness 1 1 1 1 1 1 5
Simultaneously band fertiliser with, but separate from, the 5 5 5 1 2 3 5
seed
Ensure that fertiliser banding is effective with high- 5 5 51 1 1 2 5
analysis fertilisers
Able to handle sticky soils” 5 5 4 1 3 3 2
Able to handle stony soils” 4 3 1 4 4 2 4
Avoid bringing stones to the surface” 1 1 1 5 5 3 5
Functionality unaffected by hillsides* 5 5 4 5 2 1 5
Minimal adjustments required when moving between sail 3 4 1 1 5
conditions
Ability to maintain most critical functions at higher speeds 3 1 1 4 3 3 5
of sowing
Wear components are self-adjusting 5 5 5) 3 2 2 5
Design life of machine matches that of the tractors that pull it 4 4 4 2 2 2 5
Low wear rate of soil-engaging components 5) 4 4 2 3 3 3
Wear components, including bearings, are cheap and 5 5 4 2 2 2 4
easily replaced
Requires minimal draft from tractor 4 3 2 5 4 3 3
Proven, positive impact on crop yield 3 2 2 1 3 4 5
Total score (maximum = 140) 93 80 80 68 77 76 131
Rating score as % of maximum possible 66 57 57 49 55 54 94

Rating basis: 1= poor, 5 = excellent. Combination is otherwise known as the Cross SlotTM or Bio Blade

Source: CJ Baker (2010). SANTFA 12th Annual Conference pp. 7-13.
A Functions that may be deleted in some circumstances, but all other functions are more universal.

NOTE that Table 10 is a broad GUIDE ONLY. Scores given in the table are subjective
and may vary with individual openers, etc. You may use your own scores for each
function and not count those that are not relevant in your situation. Neither pure
disc nor pure tine openers rate highly over all functions in this scoring. Disc openers
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rated lowest (49-55%), and of the tines (57-66%), narrow points were the best.
Best was the combination of winged tine and disc, known as the Bio Blade or Cross
Slot™ (94%). It allegedly combines the best attributes of pure disc openers with t he
best attributes of pure tine openers, and has some unique features. Its weaknesses
included a lesser ability to handle ‘sticky’ soils, its horse power requirement, and its
wear rate of soil-engaging components.
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