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Photo 13: Pale plants in waterlogged areas.

Source: DAFWA

What to look for in the plant

Waterlogged seed will be swollen and may have burst.
Seedlings may die before emergence, or be pale and weak if they do emerge.

Waterlogged plants appear to be nitrogen-deficient, with pale plants, poor
tillering, and older leaf death.

If waterlogging persists, roots (particularly root tips) cease growing, become
brown, and then die (Photo 14).

Plants that may be more sensitive to spring drought (Photo 14) because the
seminal roots, which are important for accessing deep subsoil moisture, have
been damaged.

Plants are particularly vulnerable from seeding to tillering, with seminal roots being
more affected than the nodal roots, which form later.
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Photo 14: Waterlogged roots, particularly seminal roots and tips, become brown
and then die.

Source: DAFWA

How waterlogging can be monitored

Waterlogging can be monitored by:

. Regularly checking water levels using bores or observation pits, but keep in
mind that water tables can vary greatly over short distances.
Digging a hole in the paddock and watching for the appearance of water in
it—plants can become waterlogged if there is a water table within 30 cm of the
surface. There may be no indication on the surface that the soil is waterlogged.
Also observe plant symptoms and paddock clues. %3

Other impacts of waterlogging and flood events

Heat from stagnant water

Stagnant water, particularly if it is shallow, can heat up in hot, sunny weather and Kill
plants in a few hours. Remove excess water as soon as possible after flooding to give
plants the best chance of survival.

Chemical and biological contaminants

Floodwater may carry contaminants, particularly from off-farm run-off. You should
discard all produce, particularly leafy crops, that have been exposed to run-off.

Make sure you take food-safety precautions and test soils before replanting, even
if crops look healthy. Contaminants will reduce over time, with follow-up rainfall and
sunny weather.

53 DAFWA (2015) Diagnosing waterlogging in cereals. DAFWA, https://www.agric.wa.gov.au/mycrop/diagnosing-waterlogging-cereals
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Iron chlorosis or nitrogen deficiency

Floods and high rainfall can leach essential nutrients from the soil, which can affect
plant health. Nutrients such as iron and nitrogen can be replaced through the use
of fertiliser.

Soils with high clay content

Soils with a high clay content can become compacted and form a surface crust after
heavy rainfall or flooding. Floodwater may also deposit a fine clay layer on top of the
soil. The clay layer dries into a crust, which prevents oxygen penetration into the soil
(aeration). This layer should be broken up and incorporated into the soil profile as
soon as possible.

Pests and diseases

Many diseases are more active in wet, humid conditions, and pests can also cause
problems then, too. Apply suitable disease control measures as soon as possible and
monitor for pests. %*

14.3.3 Managing waterlogging

Key points:

. Sow waterlogging-tolerant crops such as oats and faba beans.

. Sow as early as possible with a higher cereal seeding rate.

. Drainage may be appropriate on sandy duplex soils on sloping sites.

. Raised beds are more effective on relatively flat areas and on heavier-textured
soils, but areas need to be large enough to justify the machinery costs.

Draining

Drainage is usually the best way of reducing waterlogging. Good drainage is
essential for maintaining crop health. Wet weather provides a good opportunity to
improve the drainage of your crop land, as it allows you to identify and address any
problem areas. Drain waterlogged soils as quickly as possible, and cultivate between
rows to aerate the soil.

Other management options to reduce the impact of waterlogging include: choice of
crop, seeding, fertiliser and weed control.

Drainage problems after flooding

After significant rain or flooding, inspect the crops as soon as it is safe to do so and
mark areas (e.g. with coloured pegs) that are affected by poor drainage. If possible,
take immediate steps to improve the drainage of these areas so that the water can
get away (e.g. by digging drains).

Irrigation after waterlogging

To avoid the recurrence of waterlogging, time irrigation by applying small amounts
often until the crop’s root system has recovered.

Ways to improve drainage

In the longer term, look for ways to improve the drainage of the affected areas.
Options might include:

. re-shaping the layout of the paddock

. improving surface drainage

. installing subsurface drainage

54 Queensland Government (2016) Managing risks to waterlogged crops. Queensland Government, https:/www.business.qld.gov.au/
industry/agriculture/crop-growing/disaster-recovery-for-crop-farming/saving-crops-floods/managing-risks-waterlogged-crops

55 DAFWA (2015) Diagnosing waterlogging in cereals. DAFWA, https://www.agric.wa.gov.au/mycrop/diagnosing-waterlogging-cereals
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If the drainage can't be improved, consider using the area for some other purpose
(e.g. as a silt trap). *©

Choice of crop species

Some species of grains crop are more tolerant of waterlogging than others. Grain
legumes and canola are generally more susceptible to waterlogging than cereals,
especially triticale, and faba beans.

Seeding crops early and using long-season varieties help to avoid crop damage from
waterlogging. Crop damage is particularly severe if plants are waterlogged between
germination and emergence. Plant first those paddocks that are susceptible to
waterlogging. However, if waterlogging delays emergence and reduces cereal plant
density to fewer than 50 plants/m?, re-sow the crop.

Seeding rates

Increase sowing rates in areas susceptible to waterlogging to give some insurance
against uneven germination, and to reduce the dependence of cereal crops on
tillering to produce grain. Waterlogging depresses tillering. High sowing rates will also
increase the competitiveness of the crop against weeds, which will take advantage of
stressed crops.

Nitrogen fertiliser

Crops tolerate waterlogging better if the soil has a good nitrogen status before
waterlogging occurs. Applying nitrogen at the end of a waterlogging period can be
an advantage if nitrogen was applied at or shortly after seeding because it avoids
loss by leaching or denitrification. However, nitrogen cannot usually be applied from
vehicles when soils are wet, so consider aerial applications.

If waterlogging is moderate (7—30 days), then nitrogen application after waterlogging
events when the crop is actively growing is recommended where basal nitrogen
applications were 0-50 kg N/ha. However, if waterlogging is severe (greater than 30
days), then the benefits of nitrogen application after waterlogging are questionable.
But this recommendation requires verification in the field at a range of basal nitrogen
applications using a selection of varieties.

Weeds

Weed density affects a crop's ability to recover from waterlogging. After the water has
drained, they will compete with the crop for water and the small amount of remaining
nitrogen. The waterlogged parts of a paddock are often weedy, and require special
attention if the yield potential is to be achieved. %

56 Queensland Government (2016) Improving drainage of crop land. Queensland Government, https://www.business.gld.gov.au/industry/
agriculture/crop-growing/disaster-recovery-for-crop-farming/saving-crops-floods/improving-drainage-crop-land

57 DAFWA (2015) Management to reduce the impact of waterlogging in crops. DAFWA, https://www.agric.wa.gov.au/waterlogging/
management-reduce-impact-waterlogging-crops
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