
Ç Key areas are gene systems and 
transgenic technologies

Ç Nodes in Universities and State 
Agriculture Departments (headquartered 
here in Victoria)

Ç Develops new generation breeding 
strategies, tools and molecular marker 
technologies

Ç Delivers tools, germplasm and cultivars to 
industry

Ç Applied transgenic approaches in 
$28million collaboration with BASF
Ç the first Australian proof of concept field trial of 

GM drought tolerant wheat in 2007, second trial 
in 2008, third trial underway

Ç Preliminary results from these proof of concept 
field trials have been very promising

Ç GM drought tolerant wheat 7 - 10 years away 
from market but the potential is real.

and the Molecular Plant Breeding CRC?

DROUGHT TOLERANCE

Transgenics Control plants

FUNGAL 
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Ç Arabidopsis as a model

Ç Molecular genetics and functional genomics of 
root mechanical stress 

Ç Developed carbon isotope discrimination for 
water use efficiency

Waite Campus-University of Adelaide

Ç Research income ~US$100 million pa

Ç >1000 scientists, staff and postgraduate students 
at a centre covering 534 acres

Ç Genomics, cereal breeding, agronomy; home to 
largest wheat and barley breeding programs

Ç Well known worldwide

Ç +_MANY MORE UNIVERSITIES



AGTand Intergrainare the largest 
wheat breeding companies

Largely owned by public sector 
except AGT is 32% owned by 
LimaGrain

who breeds wheat in Australia?



ωYitpi and Wylkatchemare the most important two 
varieties on {!ΩǎUpper Eyre Peninsula (680,000ha)

Gross Margin Calculations  

2007

ωGladius$73/ha > Yitpi and $53/ha > Wyalkatchem

ω$42.8 million > income to UEP growers 

2006

ωGladius$34/ha > Yitpi

ωGladius$23/ha > Wyalkatchem

ω$19.7 million > income to UEP growers

ΧΦƳŀƴȅ ǘƘŀƴƪǎ ǘƻ {ǘŜǾŜ WŜŦŦŜǊƛŜǎΣ /9h ƻŦ !D¢Σ ŦƻǊ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘƛǎ ǎƭƛŘŜ

1999-
2003

2002 Change

RAC875 102 112 ҧҧҧ

Excalibur 102 110 ҧҧ

Krichauff 103 103 =

Yitpi 102 102 =

Janz 96 96 =

Kukri 96 97 =

Frame 100 96

H45 102 96

Yield in Drought Year (2002) vs
5 Year Average

SARDI, SA Field Crop Evaluation ProgramCosts are $1.5 to $2.0 million to develop a new variety

but, does it pay?



ACPFG; one of the larger groups

ω Gene Discovery

ςDrought, salinity, frost

ςWheat and Barley

ω Forward and reverse genetic approaches

ω Extensive use of new plant populations

ω 140Staff, 15mUSD per year

ω Links with major international private and 
public research groups and companies

ω Participating in developing world programs



Roseworthy

ACPFG

Field work  (Collaboration with AGT)

1. Make new plant populations; use parents with 
interesting characteristics

2. Grow in field

3. Identify plants of interest (good and bad)

4. Genetic analysis to find out why (good and bad)

5. Information then feeds straight into breeding 
programs (non GM) 

6. If genetic basis for differences, can isolate genes 
and make new plants (GM)

No drought

R
e
la

ti
ve

Y
ie

ld RAC875 
Kukri

Verydry Semi-dry

Drought 
stressed 

sites

Mexico Irrigated Mexico Drought Booleroo Minnipa

Number of field sites

2006 2007 2008
Australia Mexico Australia Mexico Australia

3 2 5 2 8



ACPFG

Candidate gene approach
ςTransform gene of interest

ςCan link gene with drought inducible promoter 
ω (gene turns on only under drought)

ςGlasshouse experiments

ςTrials in field; is the hypothesis true?

Non-TG 
Control 

Transgenic
Line3

0 day

2wk 
drought

3wk 
recovery

Rab17::TaDREB2 
in Wheat

AUG SEP OCT NOV DEC

Head. /Anthesis HarvestGrain fillingBooting

Rain

water availability

100%

0%



what is the delivery process for GM ?

Research/
Screening

Identify 
Candidate 

gene(s)

Transform 
into cereal

Glass
house 
trials

A. Gene Discovery B. Proof of Function

Field
Trials

C. Proof of Concept D. Delivery

Release

Integrate 
into 

breeding 
programs/ 

local 
germplasm

Large
Scale Field

Trials

De-regulate

Generate 
Seed Capture 

Value

Company(Country) (US$ millions)

Syngenta(Switzerland) 510
Monsanto(USA) 470
BayerCropScience(Germany) 310
DuPontPioneer(USA) 190
BASF(Germany) 170 
LimaGrain(France) 85
KWSSAAT(Germany) 65
DowAgrosciences(USA) 55
Total 1855

Estimated 2006 commercial Biotech R&D expenditure 
(Oborne, 2009)

ACPFG budget is 
~US$15m per year

Collaboration with 
the commercial 
ǎŜŎǘƻǊ ƛǎ άŀ Ƴǳǎǘέ 



Year 0        1         2         3         4         5         6         7         8          9        10 
Discovery

Gene/trait 
identification

Phase I

Proof of 
concept

Phase II

Early 

development

Phase III

Advanced 

development

Phase IV

Regulatory 

submission

·High 
throughput 
screening

·Model crop 
testing

·Gene optimization

·Crop transformation

·Bio-evaluation

·Greenhouse & field  
trials

·Trait development

·Bio-evaluation

·Field trials

·Pre-regulatory data

·Large scale 
transformation

·Trait integration

·Field testing

·Agronomic 
evaluation

·Regulatory data 
generation

·Regulatory submission

·Seed bulk-up

(5%)

(25%)

(50%)

(75%)

(90%)

Probability 

of 

Success

what is the probability of success with GM?

ΧΦƳŀƴȅ ǘƘŀƴƪǎ ǘƻ DƭŜƴƴ ¢ƻƴƎ /9h at./w/ ŦƻǊ ǘƘƛǎ ǎƭƛŘŜ



ACPFG

Bottlenecks
ςGlasshouse capacity

ςPhenotyping (discerning physical 
differences in plants)

ςField sites and managing field work

ςand of course

ωDe-regulation of a new GM variety

Control

Control Transgenics


