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Post-frost management tactics

Once a frost event (especially at or after flowering) has occurred, obtain an estimate
of the yield loss suffered. This can be done by inspecting the affected crop and
randomly collecting a sample of heads to estimate the yield loss.

Then consider options for the frost-damaged crop. Tillers already formed but lower
in the canopy may become important and new tillers can grow after frost damage
has been incurred, depending on the location and severity of the damage. These
compensatory tillers will have delayed maturity but, where soil moisture reserves are
high, or it is early in the season, they may be able to contribute to grain yield.

Option 1. Take through to harvest

If the frost occurs prior to or around GS31-32, most cereals can produce new tillers
to compensate for damaged plants, provided spring rainfall is adequate. A later frost
is of more concern, especially for crops such as wheat and barley, because there is
no time for compensatory growth. The required grain yield to recover the costs of
harvesting should be determined by using gross margins.

Option 2. Cut and bale

This is an option when late frosts occur during flowering and through grainfill. Assess
crops for hay quality within a few days of the frost event and be prepared to cut a
larger than intended area for hay, because grain yield may be reduced. Hay cutting
can also be a good management strategy to reduce stubble, weed seedbank and
disease loads for the coming season. This may allow more rotational options in the
following season to recover financially from the frost; for example, to go back with
cereal on cereal in paddocks cut early for hay. Hay cutting can be an expensive
exercise, and growers should have a clear path to market or a use for the hay on-farm
before committing costs to this practice.

Option 3: Grazing, manuring and crop topping

Grazing is an option after a late frost, when there is little or no chance of plants
recovering, or when hay is not an option. Spraytopping for weed seed control may
also be incorporated, especially if the paddock will be sown to crop the next year.
Ploughing in the green crop returns organic matter and nutrients to the soil, manages
crop residues and weeds, and improves soil fertility and structure. The economics
need to be considered carefully. ¥

141.7 Harvesting and marketing frosted grain

The effect of frost on yield and quality of grain depends on the stage of crop
development; generally, as development progresses through grainfilling, the grains
become drier and less frost-susceptible.

. If affected during flowering, the grain is aborted and yield is reduced, but rarely
are there any negative impacts on quality of remaining grain

. If affected during the watery stage, grain does not develop any solids and
frosted grains do not appear in the sample. Unfrosted grains can compensate
and are often larger, with high a test weight

-« Where there is frost at the milk stage of development, grains may continue
to develop, but will be light and shrivelled. Grain usually has a low hectolitre
weight and high screenings, but this can usually be minimised by adjusting
header settings

- Atlate-dough stage, frost can result in wrinkly or scalloped grains. Again, the low
hectolitre weight and higher screenings and further cleaning may be required

In frost-damaged crops, adjust header settings to maximise the quality of the
grain harvested.

19  GRDC (2016) Tips and Tactics: Managing frost risk Northern, Southern and Western Regions. GRDC Fact sheet, https:/grdc.com.au/
resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
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Higher classification of frost-affected grain may be achieved by cleaning grain, but
the capacity and economics need to be carefully considered. 2°

14.1.8 Retaining seed from frosted crops

Grain that forms when a flowering frost has occurred is often plump and makes
good-quality seed; however, where frost occurs during grainfill, the germination and
establishment of these damaged grains is compromised.

Even after grading, frosted grain can have 20-50% lower crop establishment than
unfrosted grain in the following season. As a result, growers need to retain more
seed than usual, sow into an optimum seedbed and increase seeding rate to
compensate for lower crop germination and lower vigour of frosted grain.
Growers are advised to:

. retain and grade seed only from the less frost-damaged areas

. test germination prior to sowing and adjust seeding rates accordingly to ensure
uniform crop establishment

. plan not to retain frost-affected seed for more than one year. %

141.9 Recovering from frost

Dealing with the financial and personal impact of frost damage:
- Act early if frost damage has had a serious financial impact

. Prepare a future business plan and, where necessary, seek advice on tactics
from consultants and rural counsellors

. Communicate and discuss the likely impact of the frost with your financial adviser
and prepare a recovery plan with the bank and other finance providers

- Assess the physical, financial and social situation factually so that decisions are
based on the best information

. Develop alternative strategies for dealing with frosted crops in future programs
and for how finances may need to be adjusted

. Prepare a draft budget and physical plans for next year and provide this
information to business partners and financiers

. Develop a written plan of your proposed action and review it as information and
circumstances change

. Assess the personal impact, remaining alert to the fact the frost can be an
emotional rollercoaster and trigger feelings of depression, grief and loss

. Maintain contact with family, friends and colleagues and seek professional advice
if necessary. Also, be aware of the impact on your neighbours and community

. Remember to assess your own situation and avoid getting caught up in negativity

. Frost can be easily forgotten from one year to the next. Do not let early rains
distract you from the plans to spread or reduce risk 22

14110 National Frost Initiative

The objective of the GRDC’s National Frost Initiative is to provide the Australian grains
industry with targeted research, development and extension solutions to manage the
impact of frost and maximise seasonal profit.

The initiative is addressing frost management through a multidisciplinary approach
incorporating projects in the following programs:

20 GRDC (2016) Tips and Tactics: Managing frost risk Northern, Southern and Western Regions. GRDC Fact sheet, https:/grdc.com.au/
resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk

21 GRDC (2016) Tips and Tactics: Managing frost risk Northern, Southern and Western Regions. GRDC Fact sheet, https:/grdc.com.au/
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22 GRDC (2016) Tips and Tactics: Managing frost risk Northern, Southern and Western Regions. GRDC Fact sheet, https:/grdc.com.au/
resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk

ENVIRONMENTAL ISSUES 21


https://grdc.com.au/resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
https://grdc.com.au/resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
https://grdc.com.au/resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
https://grdc.com.au/resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
https://grdc.com.au/resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
https://grdc.com.au/resources-and-publications/all-publications/factsheets/2016/02/managingfrostrisk
mailto:GrowNotes.West%40grdc.com.au?subject=

GRDC

GROWNOTES

DAFWA (2016) Frost and cropping.

GRDC (2015) Climate forecasting.
GRDC Ground Cover: Issue 114.

GRDC (2015) Agronomist’s quide to
information for managing weather
and climate risk. GRDC Update Paper.

GRDC (2014) Farm business
management: Simple and effective
business planning. Fact Sheet.

GRDC (2014) Frost. GRDC Ground
Cover Issue 109

GRDC (2013) Farm Business
Management: Making effective
business decisions. Fact Sheet.

GRDC (2011) Back Pocket Guide:
Cereals—frost identification

GRDC: Cereal growth stages

Weather apps: CliMate, Meteye,
DAFWA weather stations app.
AgExcellence Alliance has an app
listing on their website http:/agex.
org.au/farming-applications/.

Plant development apps: MyCrop,
Flower Power

Temperature monitors: HOBO Data
Loggers

\
QQQGRDCV

WESTERN

JUNE 2017

. Genetics: developing more frost-tolerant wheat and barley germplasm and
ranking current wheat and barley varieties for susceptibility to frost.

. Management: developing best practise crop canopy, stubble, nutrition and
agronomic management strategies to minimise the effects of frost, and searching
for innovative products that may minimise the impact of frost.

. Environment: predicting the occurrence, severity and impact of frost events
on crop yields and frost events at the farm scale to enable better risk
management. 23

14.2 Soil moisture issues for barley

Availability of soil moisture has major interactions with the rate of transpiration and
therefore photosynthetic production.

Moisture stress

Moisture stress slows photosynthesis and leaf-area expansion, reducing dry-matter
production. It also limits root growth, which reduces nutrient uptake. This is important
in areas with low rainfall. The period of crop growth is restricted at the start of the
season by lack of rainfall and at the end of the season by water deficits and high
temperatures. There is therefore little scope in these areas to lengthen the period of
crop growth to increase dry-matter production and yields. 2*

Waterlogging

Barley is very susceptible to waterlogging and is less tolerant than wheat or oats.
Barley should not be grown on soils where waterlogging is likely to occur for periods
of >2 weeks.

Waterlogging occurs when rainfall exceeds the infiltration rate, water-holding capacity
and internal drainage rate of the soil profile. Waterlogging fills the air spaces of the
soil with water, reducing the oxygen concentration. This limits root function and
survival, resulting in decreased crop growth or plant death. Availability of N and other
nutrients may also be reduced. The lack of nutrients slows the rate of leaf growth and
accelerates leaf death. Tiller initiation is also slowed, reducing the growth and survival
of tillers. These conditions contribute to yield reductions. The amount of reduction
depends on the stage of plant development when the waterlogging occurs, the
duration of the waterlogging and the soil quality. 2

23 GRDC (2016) Tips and Tactics: Managing frost risk Northern, Southern and Western Regions. GRDC Fact sheet, https:/grdc.com.au/
resources-and-publications/all-publications/factsheets/2016/02/manaqgingfrostrisk

24 N Fettell, P Bowden, T McNee, N Border (2010) Barley growth & development. PROCROP Series, Industry & Investment NSW/
NSW Department of Primary Industries, http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0003/516180/Procrop-barley-growth-and-
development.pdf

25 N Fettell, P Bowden, T McNee, N Border (2010) Barley growth & development. PROCROP Series, Industry & Investment NSW/
NSW Department of Primary Industries, http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0003/516180/Procrop-barley-growth-and-
development.pdf
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