








The export oaten hay industry in Australia
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Traditionally oaten hay has been used as a fodder supplement to domestic inten-
sive livestock and dairy industries in Australia. Demand from Japan for premium high
quality oaten hay commenced in the early 1990°s.

The industry developed a supply chain model that could consistently provide
quality oaten hay to the Japanese dairy and Waygu beef markets. This model was based
on sound agronomic benefits to growers, marketing of oat hay varieties, and production
of hay with inherent high feed quality traits.

Increased demand for Australian export oaten hay has seen continued growth in
the market to a point where export oaten hay is a major agricultural industry in Southern
Australia. In the early 1990’s exports were at 100,000 tonnes per annum and in 2016
are expected to be around 1,200,000 tonnes. Demand continues to increase at the rate
of 50,000 to 100,000 tonnes per annum based on Australian oaten hay being a reliable
source of clean green protein.

Export oaten hay has provided a beneficial export industry that has become an
important rotation in Australian farmers cropping programs from an agronomic and
financial perspective.
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GIWA Background

The Grain Industry Association of Western Australia (GIWA) Inc is a value chain
focussed, member-based industry association formed in 2008 after the deregulation of
the Australian Wheat Board, to provide a precompetitive industry body to represent
Western Australia’s export dominated grain industry.

GIWA represents the interests of its members, from researchers to growers to in-
put suppliers and service providers, processors and the trade. GIWA’s purpose is to grow
the value and profitability of the Western Australian grain industry through:

—Leadership and industry self-regulation, including the setting of standards and
grain variety rationalisation

—Precompetitive industry communication and information exchange through its
seven Councils

—Providing policy and project solutions for grain value chain issues

—Providing administrative services for a variety of projects

GIWA is a member of Grain Trade Australia and collaborates closely in Western
Australia as well as at a national and international level, on grain value chain issues
with the Department of Agriculture and Food WA, the Grains Research & Development
Council, the Australian Export Grain Innovation Centre, and other representative agri-
food and grain industry bodies.

GIWA Oat Council

The GIWA Oat Council is one of seven GIWA Councils, which meets several
times a year. The purpose of the GIWA Oat Council is to:

—Represent the Western Australian oat industry in the area of plant breeding,
agronomic development, production, handling and processing of oat varieties in order
to promote and safeguard the industry’s long term interests

—Encourage sustainable production and marketing of premium quality oats

GIWA Oat Council members include CBH, Quakers Oats, Unigrain, South Aus-
tralian Research and Development Institute (SARDI), ConsultAg, Department of Ag-
riculture and Food of WA (DAFWA), Grains Research and Development Corporation
(GRDC), Australian Export Grains Innovation Centre (AEGIC), Gilmac, AEXCO,
growers and researchers.
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GIWA - 2020 International Oat Conference

The GIWA Oat Council is presenting a bid at the 2016 International Oat Confer-
ence to host the 2020 International Oat Conference in Perth, Western Australia.

The Western Australian oat industry is a major international exporter of high
quality food-grade milling oats and processed oat products. With Australia’s proximity
to Asia and the end consumers of oats, GIWA believes the global oat arena will benefit
from a commercial and scientific perspective from holding the 2020 International Oat
Conference in Perth, Western Australia.

GIWA has successfully delivered five annual GRDC Grains Research Updates in
WA (formerly Agribusiness Crop Updates), a premier event in the WA grains calendar
with over 500 attendees. The events attract international keynote speakers along with
attendees, exhibitors and presenters from around Australia. The 2015 and prior events
were held at Crown Perth and 2016 was held at Perth Convention and Exhibition Centre
in the city centre.

Research Updates is a two day program showcasing the latest research, technol-
ogy, market development and management innovations to improve the productivity and
profitability of the WA grains industry. A number of regional events are also arranged
each year.

REFERENCES:
1. Grain Industry Association of Western Australia Inc., website. https://giwa.org.au
2. Oat variety and grade update — December 2014. Grain Industry Association of Western

Australia Fact Sheet. http://www.giwa.org.au/oats-council
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Climate changes are the important factor of modern crop production. To turn
losses from them into the profit, it is necessary to adapt agriculture to changes of a
bioclimatic potential of regions. The first purpose at the solution of this problem is
identification of the factors influencing plants at climate changes. In this work we ana-
lyzed long-term data (1980 — 2011 years) of economic valuable characters of oats vari-
eties. These varieties were used as standards in research of oats collections at four VIR
branches: at Pushkin (St.-Petersburg), Moscow, Tambov, Krasnodar regions. In addition
vegetation of 16 accessions of wild oats in Pushkin in 1987 — 1999 was analyzed.

At all points from 1980 was observed growth of the sums of active and effective
temperatures. The sums of temperatures above 10°C grew with the speed about 150 -
300°C/10 years, above 15°C 190 - 220°C/10 years. Date of transition of temperatures
over 10°C moved for earlier dates with a speed of 1 - 5 days/10 years. There were weak
tendencies to rainfall increasing, significant for branch in Tambov region (for period
with temperatures higher than 10°C with a speed of 54.1 mm/10 years).

Dates of sowing, germination, heading and maturing have moved for earlier time.
At Pushkin there were significant shortening of periods from heading to maturity (-4.6
days/10 years), and vegetation at all (-4.0 days/10 years). In other points duration of
the vegetative period of standard varieties of oats poorly increased, as has shown the
analysis, for various reasons. Regression analysis revealed the main factor of vegeta-
tion dynamics is growth of sum of effective temperatures over 15°C (XT ), that is
temperatures minus 15°C. In Pushkin this factor explained 66% of vegetative period
variability between years. At points in Moscow and Krasnodar regions temperature ris-
ing was compensated by growth the length of period with temperatures between 10 and
15°C (L, ;) in spring. In drought conditions of Tambov region temperature rising, was
compensated by growth of rainfall at the time with temperatures over 15°C (P ;). Such
parallel time series (panel data) can be united in one equation for speeds of change of
all variables from year to year, so-called equation in differences. For oats varieties in
the European part of Russia vegetation duration (L) may be describe by the following
united model:

AL =—-0,06—0,04A T, s +0,15AL, 5 +0,01AP,

Height of a plant and mass of 1000 grains generally had negative tendencies,
with exception of Tambov region, where they increased and correlated with rainfall.
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The strongest revealed dependence — from the sum of effective temperatures higher
(XT_,,). Height of a plant has shown medium correlations with XT _ ., united model for
the studied oats height (H):

ef15?

AH =-0,50-0,07AY T,

For mass of 1000 grains relations with climatic conditions haven’t been found
that, perhaps, is a consequence of conservatism of this sign and the mediated nature of
his formation. Most yield tendencies were positive, but relations with climate factors
were not revealed. Yield was determines efficiency by vegetative stage by correlation
with high of plant (correlation coefficients was from r=0.39 to r=0.72), with mass of
1000 grains (r=0,17+0,63).

Wild oats accessions, studied in Pushkin in 1987 — 1999, differed by vegetation
duration from 80 to 104 days. All accessions shortened vegetation period on 0,5 to 3,3
days/year. This reduction as well as for the standard variety, was caused by reduction
of the period from ear formation to maturing with the speed 0,2 — 3,2 days/year. Re-
gression analysis revealed this reduction was caused by growth the sum of effective
temperatures over 15°C (XT ) There was one more factor - mean temperature of 15
days after sewing (T)). Rising of this temperature slowed vegetation. United model for
wild oats accessions:

AL =—182+292AT, 0,04 T,

Accessions of wild oats differed by rates of reaction on spring and summer tem-
peratures rising: accessions which the longest vegetative period in the conditions of
Pushkin had the largest rate of delay of development at high temperatures after sewing.
Standard variety has one of the least rates of reaction on vernalisation and highest for
summer temperatures growth.

Thus, the major factor of regulation of vegetation for cultivated and wild oats
were sum of temperatures above 15°C. Their rising caused shortening oats vegetation
at the most northern point of investigation. At other points rainfall and length of spring
with temperatures 10 — 15°C were important factors too. Rainfall growth caused in-
crease in duration of vegetation, plant height, mass of 1000 grains and productivity in
droughty conditions of Tambov region. For collection study in such changing condi-
tions became especially important using standard varieties. For adaptation oats cultiva-
tion can be used earlier sewing, more late-ripening varieties.
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Transforming Western Australian oat production
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Background

Western Australian oat producers have developed unique cropping skills to trans-
form traditional oat production to fit oats into the farming system on a large scale.

Oats typically had formed a relatively minor component of Western Australia’s
(WA’s) grain farming systems, receiving low inputs and low management emphasis.
Conventional methods of production placed oats late in the sequence of sowing after
other crops such as canola, wheat, barley and grain legumes. As a grain or hay crop oats
had previously provided seasonal feed reserves for stock, while excess production could
saturate traditional markets resulting in low and variable profits.

Current situation

The growth in Asian demand for oat grain as food, together with the advent of
high yielding milling oat varieties, has enabled growers to substantially change oat pro-
duction.

—Large scale oat producers (1000-3000 ha p.a.) carefully plan oats into their
farming system. They identify oat paddocks the year before production so they can be
set up in preparation with the preceding crop. Paddock preparation includes harvest
weed seed management ahead of the oat crop.

—Large scale oat producers frequently forward contract the production and price
of a significant proportion of their crop, through closer relationships with oat manufac-
turers and traders. In this way prices and production requirements are established prior
to seeding, giving all participants in the supply chain confidence in the industry.

—During production, up to 75% of oat area on individual farms is sown ahead
of other crops, often sown into dry soil (prior to seasonal rains). Using excellent depth
control and seeding implements that form soil furrows to collect early rains. The
seeding methods are also adaptable to novel weed control in a system to improved use
of pre-emergent herbicide. The resulting crop produces a canopy highly competitive
against weeds that is also actively managed for nutrition and disease.

— At harvest weed seed management is again emphasised, with chaff streams
collected or concentrated for removal or selective burning, leaving standing stubble
for prevention of soil erosion.

Integrating oat production into cropping enterprises helps grain growers reduce
environmental, agronomic and financial risks in farming businesses.

— Cropping risks due to the environment are reduced with oats. Early crop
establishment, including dry sowing, maximises water use efficiency and reduces the
potential for drought stress from dry springs. Oats are relatively tolerant of winter wa-
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terlogging and spring frosts. Hence oats can be sown in areas of the landscape where
other crops present unacceptable risks.

— Cropping risks due to agronomy can be well managed with oats. Dry sowing
at moderate to high seeding rates enhances crop competition against weeds, particu-
larly annual rye grass (Lolium rigidum). Oats, including oaten hay, can be a preferred
crop for the management of some weed challenges in crop intensive farming systems.
Innovative combinations of seeding systems and herbicide can improve pre-emergent
herbicide tolerance and enhance the opportunity of low-cost herbicide.

— Cropping risks due to price have improved with the establishment of forward
pricing contracts with processors and traders. Fixed or minimum price contracts can be
established pre-seeding, incorporating production risk management. Industry reform
of oat grades established two milling grades and has simultaneously reduced the pro-
duction emphasis on feed oats and improved the opportunity to achieve milling grade
specifications (1). As a result, risks with oat production have reduced and the area
sown to oats is very responsive to the autumn price immediately preceding sowing.

Future prospects

The Western Australian oat industry is now a major international exporter of high
quality food-grade milling oats and processed oat products. The future of the industry
is underpinned by development of new milling oat varieties, fostered through the close
association of the WA and Australian industry with the National Oat Breeding Program
(1, 2). Australia also has an effective end point royalty system (3) that protects Plant
Breeder’s Rights. New oat varieties are also independently tested under a National Va-
riety Trial Program (4), funded by the Grains Research and Development Corporation
(5). Up-coming varieties are also streamed into a Regional Agronomy Program (6) to
optimise their adoption and utilisation on-farm.

Asia has emerged as a consistent and growing market for food grade oats. Con-
tinual development of large scale farming systems is enabling the reliable and con-
sistent production of high quality, clean and sustainably produced oats. Together with
well- established market relationships and proximity to key Asian markets, this provides
a unique opportunity for the Australian oat industry to grow and develop further in re-
sponse to international market requirements.

REFERENCES:

I. Oat variety and grade update — December 2014. Grain Industries Association of Western
Australia Fact Sheet. http://www.giwa.org.au/oats-council

2. National oat breeding program. Primary Industries and Regions South Australia (PIRSA)

- capability statement. http://pir.sa.gov.au/case studies/case study/sardi/national oat

breeding_program

Variety Central, home page. http://varietycentral.com.au/end-point-royalties

National Variety Trial, home page. http://www.nvtonline.com.au/

Grains Research and Development Corporation, home page. https://grdc.com.au/

Oats - choosing a variety. Department of Agriculture and Food, Western Australia. https://

agric.wa.gov.au/n/1538
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Participatory varietal selection to offer farmers a choice of varieties suited to their
needs is currently being implemented in a cool season crop improvement programme
in Nepal focused mainly on forage oats. Head row selection is a useful mechanism for
rapidly improving desirable traits, but manual threshing of ears is labour intensive. The
need for an efficient single ear small sample thresher was identified, but suitable equip-
ment was not available in Nepal. The Flexiseeder ad hoc Help Group located a small
sample thresher built in New Zealand over thirty years ago. In this poster we describe
how this machine was modified, built and tested to produce an up-graded version fit-
for-purpose, not only in developing (eg, Nepal) but developed (eg, New Zealand and
Northern Hemisphere) seed chains.
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Fodder oats in Nepal: fulfilling farmer needs
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The introduction of winter fodder production to Nepal, based mainly on fodder
oats, has been spectacularly successful as it has allowed improved animal nutrition and
health, increased milk production and therefore farmer incomes, and reduced workloads
(particularly for women). Seed of improved fodder oat varieties was originally intro-
duced to Nepal in the 1980s, but unfortunately formal maintenance and seed multiplica-
tion of the selected varieties was not achieved. Since 2000, a novel New Zealand-based
oat improvement initiative, coupled with the winter fodder production programme, has
prompted renewed interest in this crop, and since 2004 six new varieties have been
released based on parent material originally supplied from Canada, New Zealand and
India. Under the new Cool Season Crop Improvement Programme-Nepal, an early gen-
eration seed maintenance and production nursery network is being established, linking
research, extension and farmers. In this poster we briefly review the history of oat in-
troductions, and provide a framework for the provision of genotypes that fulfill farmer
needs for quick growing, high quality dry matter producing, multi-cut varieties.
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Weeds are major factors affecting production of oat. No effective methods were
used for controlling weeds of oat in China. If weeds are sevrer artificial weeding is
used, but the cost is higher. 2,4-D Butylate was sometimes used for control dicotyledon
weeds, but it is phytotoxicity to oats if using time and concentration are not appropriate.
Controlling gramineous weeds of oat is difficult. In 2009 to 2013, in order to control
weeds of oat, sowing date and density, watering, ploughing, using low toxicity and
residue herbicide were researched. The results showed among the five sowing date of
May 2, 9, 16, 23 and 31, the weed density on May 2 was maximum at 50 plants/m?, and
that of May 31 was mimimum at 32.90 plants/m?. 7 to 10 days before sowing, watered
for quickly germinating of weed seed, and then shallow tallaged 10cm, the germinated
weeds would be cut. Among the line space of 10 cm, 15 cm, 20 cm, 25 cm and 30 cm
(seed quantity of 150 kg/hm?), the 15 cm was the best, had fewest weeds and highest
yield. The herbicide 45% Stomp CS (BASF Corporation) of 2250 ml/hm?to 2750 ml/
hm? with water of 900 kg/hm? was spraied to siol surface after sowing, could control
weeds of 81.41% to 93.45% in different field. The gramineous weeds were controlled
88.97% to 100% in different field, and this herbicide was not phytotoxicity to oats. The
yield was increased 20%. In a short, later sowing in sowing period, 7 to 10 days before
planting watering, then loughing 10cm befor sowing, reasonable sowing density with
line space of 15 cm, applying herbicide of 45% Stomp CS could effectively control the
weeds of oat.
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Prediction of some quality parameters of oats by using NIR
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The objective of this study was to test the potential utilization of NIR
spectroscopy technique to predict test weight, thousand kernel weight, moisture content,
protein content, husk ratio, beta-glucane content, ash content, sieve ratio and flour
colour (L,A.B). 64 winter and 49 spring type oats cultivar were grown in two different
location (spring type; Edirne and Kirklareli and winter type Menemen and Kirklareli)
in 2014-2015 growing session and those samples were used to develop calibration. All
the grain samples were scanned by using NIR Systems, Inc 6500. Spectra were obtained
by the wavelength scanning instrument using a small ring cup. A scan ning range from
400 to 2500 nm and wavelength increments of 2 nm were used. Diffuse reflect ance was
recorded as log 1/R. The samples were hulled by using Codema Laboratory Oat Huller.
Hulled samples were scanned and the samples were milled by using ultra centrifugal
mill (Retsch mill, ZM 200, Germany) with 0.5 mm sieve than the milling samples
scanned again. The wet analysis of the material were done according to AACC and ICC
methods analyses. The relationship between the results obtained by classical methods
and NIR spectra were investigated by applying various mathematical models MPLS and
PC on 0441, 1441, 1661, 1881, 2441, 2661, 2881, 3441, 3661, and 388 1with different
scatter correction. The model which had the highest coefficients of determination (R?)
value was identified. R? and cross-validation (1-VR) values of the MPLS mathematical
models obtained from the calibrations were 0.9063 and 0.8203 (3441-None); 0.7408
and 0.6258 (1661-Snv only); 0.8753 and 0.85 (3441 Snv and detrend), 0.8708 and
0.782 ( 3441-none), 0.8078 and 0.4184 (3441-None), 03821 and 0.1984 (3441-None),
0.8238 and 0.4101 (3661-Snv and detrend), 0.8842 and 0.7646 (3441-None) for test
weight, tkw, protein content, moisture content, beta-glucane content, husk, ash content
and b volue respectively. It can be concluded that NIR spectroscopy technique can be
used reliably to predict most of those parameters content in oats samples in breeding
material.
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