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FIGURE 1 THE RISE IN CARBO
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Adaptatlon Is defined as.
*adjustments made In
response to stress”

» Adaptation should be oy SN
based on process to Al WL v
minimise the potential
negative impacts of
variable climate;

» Successful adaptation
enhances a system’s
ability to deal with
uncertain future change.



Climate change and adaptation ¥ WESTERN
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Big” questions in climate VR TR

change and agriculture ‘=7 AUSTRALIA

What is the impact of

rainfall  temperature  light

climate change on

agriculture?

e What are the risks &

opportunities?

o Will farmers/industry

be able to adapt?

* What is needed to

o, e adapt?

i G = g, « What is the impact of

adaptation?



Projected changes in agricultural
productivity from climate change at

2050

Source: RIRDC 2013
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Projected changesin
key climate variables
by 2030 relative to 1990
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Mediterranean zone of Australia

 Climate: cold wet winters and hot dry
summers;

e 12 million ha of arable land in WA;

4,000 farmers, average farm size 3,000 h
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8% reduction

] Trend in Annual Total Rainfall -
20%0 reduction 1900-2009 (mm/fOyrs) O,

10% reduction

Source: BoM



southwest Western Australia
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Lack of
very wet
years &
decrease in
variability

2010 - driest
year
on record

Significant drop in rainfall in southwest WA in the mid 1970’s

Source: Glenn Cook
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Annual mean temperature anomaly - Southwestern Australia (1910-2014) Four
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Western Australian wheat yield trends
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Zero tillage — key to e
conservation cropping

- minimum soil disturbance

- stubble retention r1 11131312}
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- widely adopted around the world ; g
- mainly in developed countries S T
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Strong benefits

» early sowing

* higher yield potential

» savings - time, machinery, fuel
 better soil structure (OM)

 better soil-water dynamics (porosity)
» better nutrient recycling (NPK)

« improved trafficability

* less pollution

* less erosion

C sequestration (1%C = 33t/ha)
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Weter Use cificisne
|"=Yield /crop water use (Rainfall + stored —
J, evaporation)

4 = 2000 kg/ha/ (129mm + 81mm stored) — 80mm
evaporation

=15.38 kg/mm/ha




Benefits of zero tillage are higher in dry WESTERN
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The yield benefit of
zero tillage over
conventional tillage is
higher at low than
higher rainfall ;

Zero tillage has
immediate application
in drylands especially in
relation to soil water
conservation.

Source: Farooq, Flower, Jabran, Wahid & Siddique (2011). Soil & Tillage Research



Muhamrmad Farcoq - Kadambot Sddique  Eifivors
Conservation Agricultere

Consarvation agriculture— consisting of four compenents inchiding permanent soil
caver, minimum sail disturbance, diversified crop rotations and integrated weed
management—is considered the principal pathw ay to sustinahle agricultore and the
conservation of naharal rescurcesand the ecvironment. In thisbook leading researchers
in the field describe the hasic principles of conservation agriculture, and synthesize
recent advances and developreents in conservation agricultore research, This book is

a ready reference on canservation agriculture and reinforces the understanding for Mu ha m mad Fa ruuq

its utilization 1o develop enviranmentally sastinable and profitable food prodoction
systems, The book describes varicns elements of conservation agriculture; highlights 1 1 ;
the asscciabed breedingand modeling sfforts; analyses the sxperiences and challerges in Kad ambOt Sldd Iqu E Ed'l rars

spg anbipps - booseq

iz an invaluable sonrceof information for scientists, teachers and studenis in thefizlds
of agroromy, farming systems, scology and enviroomental sciences.

= Conservation
Agriculture
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Loess Plateau — Gansu Province BJ Westirn

The location of the Loess Plateau in China
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The Loess Plateau
covers 640,000
km?2 in seven
provinces and
supports a
population of 34
million people;

15 million hais
cultivated and half
of this is on
slopping land,;

Monsoonal
continental climate-
cold dry winters
and warm wet
summer.
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Plastic Mulching Technology

(B)

Ridge-Furrow Mulching
Systems—An Innovative
Technique for Boosting Crop
Productivity in Semiarid Rain-Fed 54
Environments

Yantai Gan*t, Kadambot H. M. Siddique?, Neil C. Turner?,
Xiao-Gang Li%, Jun-Yi Niu*, Chao Yangt, Liping Liu¥,
Qiang Chai*

*Ganzu Provincial Key Laboratory for Aridland Crop Sciences, Gansu Agricultural University, Lanrhou,
Ganzu, PR. China,

TS amizrid Prairie Agricultural Besearch Centre, Agriculture and Agri-Food Canada, Swift Current,
Saskatchewan, Canada

*The UWA Institute of Agriculture, The University of Western Australia, Crawley, WA, Australia
S5chool of Life Sciences, Lanzhou University, Lanzhou, PR. China

TDepartment of Plant Sciences, University of Saskatchewan, Saskatoon, SK, Canada

Advances m Agronomy, First Edition. 2013, 429476




Water Productivity in China e
O AUSTRALIA

Water-Saving Innovations
in Chinese Agriculture

Qiang Chai**1, Yantai Gan™', Neil C. Turner”, Ren-Zhi Zhang*/!, Chao
Yang’, Yining Niu** and Kadambot H.M. Siddique?

*Gansu Provincial Key Laboratory for Aridland Crop Sciences, Gansu Agricultural University, Lanzhon,
Gansu, PR.. China

TSemiarid Prairie Agricultural Research Centre, Agriculture and Agri-Food Canada, Swift Current, SK,
Canada
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YThe UWA Institute of Agriculture, The University of Western Australia, Crawley, WA, Australia
ICollege of Resources and Environments, Gansu Agricultural University, Lanzhou, Gansu, PR.. China

Advances m Agronomy, Fist Editon, 2014, 149-001
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Plastic Mulch- Locally Developed WESTERN

Technology- Gansu Province, China & AUSTRALIA
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Chai et al. (2014). Advances in Agronomy
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Facility Cultivation Systems
“BitifNl”: A Chinese Model for
the Planet

Jianming Xie*, Jihua Yu*', Baihong Chen*, Zhi Feng*, Jie Li",
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Kadambot H.M. Siddique||

*College of Horticulture, Gansu Agricultural University, Lanzhou, China

TCollege of Life Science and Technology, Honghe University, Honghe, Yunnan, China

¢K&y Lab of Aridland Crop Science of Gansu Province, Gansu Agnculeural University, Lanzhou, China
§Cnllege of Agronomy, Gansu Agricultural University, Lanzhou, China

L"f&gricu]turv& and Agri-Food Canada, Swift Current Research and Development Centre, Swift Current, JA‘: % A ‘-‘_‘\E.
SK, Canada L i “‘.‘i,'_."f' it
I'The UWA Institute of Agriculture, The University of Western Australia, Perth, WA, Australia| ) ; _ ($

'Corresponding author: e-mail address: yujihua@ gsau.edu.cn

Advances in Agronomy
[SSN 0063-2113
heep://dx.dotorg/10.1016/bs.agron.2017.05.005




Facility Cultivation System
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Individual house units
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Levels c_)f adap_tatlon In relation to b_eneflts from WESTERN
adaptation actions and degree of climate change  %=# AUSTRALIA

Transformational 7 d
adaptation /

P d Climate change-ready crops

Systems
adaptation

/ Climate-sensitive precision-agric

/ Diversification and risk management

Benefit from adaptation

Incremental Varieties, planting times, spacing

adaptation Stubble, water, nutrient and canopy management etc

>
Climate change

Source: Crop & Pasture Science L. Rickards and S.M. Howden 2012



Innovations in Dryland Agriculture WESTERN

Muhammad Farooq -
Kadambot Siddique Editors

Innovations

in Dryland
Agriculture

& Springer

s AUSTRALIA

» Written by experts in the fieldPresents innovations in dryland
agriculture researchFocuses on sustainable and profitable food
production systems in drylands

In this book leading scientists in the field describe the basic principles of dryland
agriculture, and synthesize recent experiences and innovations in dryland agriculture
research and development. It is a ready reference on the subject and reinforces the
understanding for its utilization to develop environmentally sustainable and profitable
food production systems. Various elements of dryland agriculture are described,
highlighting associated breeding and modelling efforts, analysing the experiences and
challenges of dryland agriculture in different regions, and it proposes some practical
innovations and new areas of research in this critical area of agriculture. This book is
an invaluable source of information for scientists, teachers and students in the fields
of agronomy, ecology, environmental sciences, range management, land and water
management and sustainable livestock grazing systems.

Q Printed book @ eBook

Hardcover Available from your library or
> 214,00 €| £159.50 | $249.00 » springer.com/shop

» *228,98 € (D) | 235,40 € (A) | CHF 235.00
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Adaptation to climate change: R,D&E!

1. Understand past changes and past adaptation, improve systems
understanding, quantifying impact of change

2. Understand future climate change (regional downscaling, uncertainty &
risk management)

3. Specific breeding:

— Increase WUE (also good now!)
— Increase heat resistance (more critical in future)
— Maximise benefits from elevated CO2 (ignored in past!)
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4. Seasonal forecasts (rainfall, extreme T) — is needed now, but even more
critical in future

5. Thresholds & critical events (e.g. more or less erosion with climate
change?); new weeds, pests & diseases

6. Communicate with farmers what we know & do not know

—
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