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* Fundamental soil C, Nitrogen and P cycling
(molecular to field/catchment to national and
global scale)

* Real-time and large-scale gaseous fluxes (CO,,
N,O, CH,, NH;) in agro-ecosystems

* Novel fertilisers ARC Research Hub
* Recycle and reuse agricultural waste

* Modelling, data analytics and decisions support
systems

Deli Chen (AO, FAA), Redmond Barry Distinguished Professor
Leader, Soils and the Environment Research
Director, ARC Research Hub for Smart fertilizers

The University of Melbourne and China Agricultural University

-n A large and productive research team in UoM
gl (50-60 people, 3 highly Clarivate™ cited re
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Nitrogen Use Efficiency Matters

For more than But only about

100:2 50*

growers have used nitrogen-based of applied nitrogen is absorbed
fertilizers to boost food production. by plants.The rest is lost to the
Today, they need the most efficient air and water, or bound to the soil.
ways to keep up with the world’s
growing demands.

YEARS

O
«

There needs to be a way for
growers to achieve the full
potential of their fertilization
applications while balancing:

X Low N use efficiency

2% world energy
e >5200b/year

 Societal costis a
magnitude higher

,@

¥ Denitrification
Ammonium
NH,*

Nitrate NO,

Leaching, runoff

Nitrification

l Immobilization
[Organic N ]
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MELBOURNE ‘ Enormous damage costs of N pollution

€70b to € 320b MAIN NITROGEN SOURCES
(per year) in EU

—— WATER

B m Reactive nitrogen RUNOFF
]_DD TR SOOI ru n{}ﬂ: in water .
B NH; released to air

ONOy released to air
m N,0 released to air

m Agriculture m Sewage
i_‘ m Fossil-fuel burning = Other

Industry

Cost to European Union (billion €)

|
Human health Ecosystems Climate

Sutton et al. 2011



L Cost on prevention is much lower than remediation

THE UNIVERSITY OF
MELBOURNE

USD >50 billion to clean
Lake Tai, China

. AU 2 billion to improve
the water quality of the
Great Barrier Reef




Increase in N use efficiency

Improving N en use efficiency:
where will progress come from?

Biotech vs Agronomy

Genetic engineering

Improved agronomic
management

Existing knowledge

v

Timescale

In the short and medium
term, most of the gain in
nitrogen use efficiency is

expected to come from

improved agronomic
practices

Biotechnology is seen
contributing only in the long
term, and relatively modestly

(less than ‘conventional’
breeding)

| Source: Giller et al., 2004
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US). MELBOURNE | Fertilizer management

4R Principles of Nutrient Stewardship

RIGHT SOURCE RIGHT RATE RIGHT TIME RIGHT PLACE

Matches fertilizer type Matches amount of Makes nutrients available Keeps nutrients where
to crop needs. fertilizer to crop needs. when crops need them. crops can use them.
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EEFs: enhanced efficiency fertilizers Plant uptake <

&

NH; (~14-18%) @
2 = o

F Nz
= /
o
A
1]
s % P E
s rad o " = Denitrification
Py ” ‘ \ ;‘” = \/
B 24, Ravg Hydrolysis Nitrification
G " CO(NHz)z % » NH4+ % > NOg- N
Runoff (~4-5%)
Urease Nitrosomonas
H,O Nitrobacter
Controlled-release .
coaﬁngs LEEChlng {"‘9-24%}
(e.g., polymer-coated
urea) Nitrification
Urease inhibitors inhibitors

(e.g., NBPT) (e.g., DCD,

nitrapyrin)




ARC (Industrial
Transformation) Research Hub
“ for Smart Fertilisers

(2021-2026, $17 million)
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Australian Research Council

Faculties of Veterinary and Agricultural Sciences,
Science, Engineering and IT

Improve efficiency of N use by up to 20%




ARC Research Hub for Smart Fertilisers
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Transforming agriculture with smarter
fertilisers
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M) Check for updates

Next-generation enhanced-efficiency fertilizers
for sustained food security

Shu Kee Lam®'2, Uta Wille?3, Hang-Wei Hu©'"?, Frank Caruso©?24, Kathryn Mumford ©24, Xia Liang ©'?,
Baobao Pan®@'?, Bill Malcolm™?, Ute Roessner>°>®, Helen Suter'?, Geoff Stevens®?2#, Charlie Walker?®,

Caixian Tang©27, Ji-Zheng He ®'? and Deli Chen (22
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Plant-oriented fertilizer coatings

Beneficial microbiomes N stress

Improving plant resistance t‘)

to drought, pathogens, diseases
and so on

Scenario 1 i Scenario 2
: Plant signals are incorporated . Sensors for plant signals are incorporated
Scenarlo 1 (left) into fertilizer coatings | into fertilizer coatings
* Include into coatings the plant S
signalling molecules that can recruit , ,
o . _ _ Coatings Coatings
beneficial microbiomes to improve * .. A g
o AT SA C B
plant N acquisition and promote plant _
. ] Plant signals Sensors
resistance to environmental stresses T [
Scenario 2 (right) — A .0
. . Extraction Characterization | ‘ .
« Coatings release fertilizers when :F//: :
exposed to signalling molecules that KeyNoyoling o Sensor molecules
Positive consequences | responding to
are produced by plants under N stress iAo i | plant signals
conditions |

Lam et al. 2022, Nature Food 3: 575-580



Washed wheat
root

Freeze-dry
root samples

Ground root
samples

Liquid
extraction

\_/ 2mM-N (NO)
\_/ 4mM-N (N1)
W smM-N (N2)

Non-targeted
GC-MS



Metabolite profile of wheat under different N availability

PC2 (14.1%)

-10-

Mace

(Higher NUE)
Mace

p = 0.001

i

i

P

Treatments
*  NO(2mM N)
* N1 (4mM N)
= N2 (BmM N)

5 0 5 10
PC1(73.3%)

PC2 (5.8%)

e

Gladius
p=0.01
5
= = //;l
D | // —
= . _________________.
_5 T Treatments
*  NO (2mM N)
* N1 (4mM N)
-101 * N2 (BmM N)
_5 : :

PC1 (83.5%)

Chan et al. (2024) Cultivar-specific wheat-associated bacterial communities

&Y

-

MELBOURME

and metabolites in response to nitrogen deficiency. (Plant and Soil)
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Stearic acid response in Mace under N deficiency

Mace vs Gladius

10

-10-

p (NO) = 0.008
p (N2) = 0.089

s

Treatments

Mace NO (2mM N)
*  Mace N2 (BmM N)

Gladius NO (2mM N}
*  Gladius N2 (BmM N)

-10 -5 0

T T

5 10

PC1 (81.3%)

Chan et al. (2024) Cultivar-specific wheat-associated bacterial communities

and metabolites in response to nitrogen deficiency. (Plant and Soil)

e

Metabolites

Mace Gladius

Octadecanoic acid 4
Hexadecanoic acid -

Alanine o
Leucine -
Proline o
Glutamic acid <
Pyroglutamic acid 4
Noreucine 4
Thymine -
Valine 4
Threonine -
Cystine o
Lysine -
Phenylalanine o
Tyrosine o
Isoleucine
Tryptophan 4
Glycine -
Omithine -
Glutamimne -
Aspartic acid 5
Cysteine 4

Glycolic acid 4
Oxalic acid 4
Gluconic acid-1,5-lactone -

Arabinose o
Myo-Inositol -

Maltose o

Erythrose 4

Trehalose 4

Glucose o

Sorbose o
Glucopyranose -
Mannose B-phosphate o
Sucrose 4

Glycerol-3-phosphate 4
Ribitol 4
3-Aminopiperidin-2-one
Mannitol 4

AAs

|

OAs

Sugar

OCs

Putrescine <

-10 - 0 5 -10 -5

log(fold_change)

Enriched in [Jl] ~o emmn) [l N2 @mMN)



Metal-Phenolic Networks (MPNSs)

Mechanism
FeIII \/ R R
- HO—</ \g HO—</ \g
— > g ..
( o F& o on —2 Qe FgreemQ OH
HGOH HOQ pHY “QO OQ
Rap|d OH R
Coating OH N
Various Mono-complex Tris-complex

Substrates

Formation of a MPN - based on coordination Ejima et al. Science 2013, 347, 154

between natural polyphenol (e.g. tannic acid, Features
TA) and metal ions (e.g. Fe3*) developed by the
research team at the University of Melbourne.
This team will bring exclusive expertise from
the University to this project. Prof Frank
Caruso is world-renowned and a key player in
our project team

Metal-Phenolic Coordination
pH-Dependent Disassembly
Triggered Cargo Release
Multifunctionalities
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Metal-Phenolic network coatipgs, on.urea granules

i itri | Urea 1
(a) MPN assembly in acetonitrile (precomplex assembly) : ’ oo TA ® Fe'

________________ / ,v/ = ~

v Stimulus-

. ® @ ®
\ Mixing @ Solution aging Coating

Fe''solution ~ TA solution in
in acetonitrile acetonitrile

responsiveness

v' Fast processable

v" Recyclable

| &, % —Electrostatic interactions

=
= v' Self-healing
Q
O
QO Urea release
= profile in water
Deposition/ 100 -
Coated Urea ]
granule 3 ©]
L ;g 60
' Fe'-TA complexes to 2 40
: : Fe"'-TA particles £
—Hydrogen bonding : : § 20 —@=Urea '+~
:g:%ﬁ —Metal coordination : : . «=@==Coated urea
w O '

0 60 120 180 240 300
Time (min)
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3). MELBOURNE New design of urease and nitrification inhibitors

« Structural modifications of selected current urease and nitrification inhibitors
to improve their efficiency under various agricultural settings.

Structural variations

HQNHN NHo - Cyclic/acyclic N 7@
@ - Heteroatoms N H

- Polarity

NBPT N,N'-disubstituted DMP
analogues acylthioureas analogues

Lam et al. 2022, Nature Food 3: 575-580
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\ Soil Incubations (pH 5.9)

A

4-methyl-1-(prop-2-yn-1-

yl)-1H-1,2,3-triazole
MPT

days after treatment

-8~ Fertilizer only
-o- Fertilizer + DMP 5 mol%

Fertilizer + MPT 0.5 mol%
-o- Fertilizer + MPT 5 mol%

+ ., .
_ nitrosomonas nitrobacter
NH; < NH4+ > NO, > NOj
120 - 250 -
= /'\ 200 _—o
5 90 A 3
‘o "o 150
= 60 - ¥ B
E E 100
g 30 - cZD 50 -
0 : , , 0 . : : :
0 5 10 15 0 0 5 10 15 20

days after treatment

-o- Fertilizer + MPT 2.5 mol%




ﬁa ARC Research Hub for
7 Smart Fertilisers

= ~-N_
= I\\I\<N
\
\_ MPT )

The best candidate for a new NI

* MPT outperforms DMP in suppressing NO,;™ formation
and N,O emission

* MPT is far more stable than DMP on urea granules

* Dosage for field application still needs to be adjusted

21



ARC Research Hub for
7 Smart Fertilisers

= 3

e =
H]"”ITI!’[IHJ LUK EHFA ]
BTN RN ] i & 2d

Price comparison

DMP MPT
$13-20 $200-250

We should negotiate a better deal

22
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S). MELBOURNE Dual action inhibitor

Problem:
DMPP and NBPT cannot be used together, because acidity of DMPP promotes
hydrolysis and inactivation of NBPT.

Strategy:
Developing a dual action inhibitor which controls both urea hydrolysis and
nitrification.

urease

nitrificatic
Inhibito inhibi

First model systems have been synthesised and are currently being tested in soils.

Q

bio21

institute

CONFIDENTIAL
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= Queensland sugarcane field trial (dual inhibitor)

* Sugarcane, Clare, Qld (commenced in July 2024)

* Two treatments-urea (CK300) and dual inhibitor
(Dl)-coated urea; N rate: 200 kg N/ha

* FTIR measurement (NH; and N,O)

* Sugarcane harvested in late June 2025

plant height: 0.15- 0 8 m
(074\\?&81&55) /~ A

FTIR and mirror set—up position




OP-FTIR results

NH, volatilization
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i From data to decision

oo
Measurement :
® |oo

‘eco’
‘ Dataset
® o0

oL
O=—
¢

2
-—FY"IEI

Decision support tools

e Difficult to measure, * Empirical model,

e costly, * Process-based models (APSIM,
e time-consuming, DNDC, WNMM, etc.),

* |imited scales. * Scaling models (EF),

* Machine learning.
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GIS-Based Agricultural Decision Support

System

Outcomes in
The North China Plain

Scenario Evaluation

)
—— B (pradicted)
S8+ (preciced)

0
T4n% Bhnt W A SE% Tk

E le: Reduced

emission

3 cvan Super
ELXE Jedsdyl

'AGRICULTURAL DECISION SUPPORT SYSTEM

Best Management Practices

. Australian Government
Le)

Soil

Landuse

Soit Types of Fengqiu County.

Landuse of Fengqiu County

Agricultural
Practices

Crop/pasture
Crop yield

Above- and below-
ground biomass

'

Water
Soil water content
Soil water flux
Soil drainage
Soil evaporation
Crop transpiration

v

Nutrients (N&P)

Soil mineral-N content

Ammonia volatilisation

Nitrous oxide emission
Nitrate leaching
Crop N uptake

52 Australian Centre for
International Agricultural Research

Agricultural Survey

< ——

Scenatio
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Y e ]
Process-based model Machine learning
. P, :
|Sn§ilet. xl (' Stringent data ) Ide_nt|fy redundant
Weather -* requirements — @ variables
Managementyuu® O O O
“"%"W whandn Parameters derived ™ =< Parameter
fin :{Te"f‘?“- >0 from limited r. O Al optimization
nit 0, T<o0 —I N
e =2 2 o002 measured data 3 < . (onglobal database)
3 R n:|)__ % :
—
Inconsistent g Q oo
«Q entify key

responses qf Nloss | 5 4_‘ | @D ‘E[]:'M variables and reveal
to its key drivers w N their relations
among models
Limited capability \Q «qs.g Simplify and
in regional/global —— & "9 extrapolate model to
simulations r Y a large scale

e.g. f(T)=aT+b

coefficient input variable parameter (Lam et al., 2024 Earth Critical Zone)




Particle swarm optimization (PSO)-DSSAT
@4 regional rice model in Laos

/( Model input }@ DSSAT ,{ Model output ] [ Verify model accuracy using yield data }
|( Soil data } |{ Biomass l . 4
| I 5 4 [Spatlal-temporal features of Yield and GHGs 4
Meteorological data | Yield | | swo -
How would I fertili : I : - ‘éE» whom |
ow would I fertilize | | 23000 "!N A
Crop dat GHGs (N,0, CH 4 5 e
to maximize my profits? | e e I E> N s (N ) | | / ’\ PG |
| I | - 5 l = 1000 )s I
| Management data | Il NH; emission ) : - 2012 2014 2016 2018 2020 2022 gﬁ )
l\ Land use /I I\ N balance ,/l .

Find optimal N-Fert by scenario modelling ]

[
) [ Rice reglonal Ccrop mOdel framework ] | | Optimization units based Calculate the maximum |
@ { } ﬁ P | on provinces profit and optimal N-Fert |
Q //( PSO optimization model framework } I 1 N :
| :
| | Initialize Swarm | - Return Optimal : | | Interrelationship between |
| Value & f(x) I [| e andYields, NUE | B [i]|] }|
| onverged? 5 and benefits g
| Compnte Bagh Update particle || | e
| Prsticle Velosity aptimal and |
global optimal )
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CHg, N20, NO
and NH3

emissions in Laos

rice system

WS-CH4 (kg/ha)

B low (<20)

I medium (20~40)
high (40~60)

B very high (>60)

km

WS-N20 (kg/ha)
B low (<0.5)
I medium (0.5~0.8)

high (0.8~1.1)

I very high (>1.1)

WS-NO (kg/ha)
B low (<0.05)
I medium (0.05~0.13)
high (0.13~0.16)
I very high (>0.16)

WS-NH3 (kg/ha)

B low (<8)

B medium (8~15)
high (15~20)

Il very high (>20)




Intensive livestock excreta N (manure) is about 50
Tg, >70% lost to environment, principally as NH,

livestock production is responsible for
~64% of total NH; emissions globally
total NH;-N loss from feedlots represents
~70% of N fed to cattle

» Environmental pollution
» react with other pollutants to produce particulate
matters and aerosols

¢ promote GHG emission — N,O
* lead to water eutrophication, soil acidification, and
loss of biodiversity

» Human health
* fine particulate matter (PM2.5) is deadly and can
cause heart and lung problems

> Economic loss
* the loss of fertilizer value of manure

(Chen et al., 2015; McCrory and Hobbs, 2001; Watts et al., 2011)



Quantifying NN,/GHG losses from large cattle feedlot
“Can’t measure, Can’t mitigate”




Effect of lignite (brown coal) on NH, losses from feedlot

»60-70% diet N is lost as NH;, ca 78kg N per head per year

» For feedlots with ~20,000 cattle , the average NH, emission, ~ 9t urea fertiliser

per day (3000t urea per year, >S1m/year) Control pen tignite pen

N,O-N (<0.1%)

N,O-N (<0.1%)

N intake Daily NH; emission NH-N
(gd?) (g animal-'d-!) A
- (runoff, dust,
Control 318 155+ 6 N,, leaching)
Lignite 318 5242 yibesion

Lignite ' NH; emissions (30%) + “I* mineral N

NH2 losses reduced by 67%

Chen et al 2015



=34 Biomass Yield
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Sorghum biomass (t/ha)

o >40% increase to non lignite

>55% increase comparing to ure
14.0 -

12.0

10.0

Biomass (t/ha DM)
o0
o

4.0 1

0.0 -
Full urea only 1/2 Ureaonly = New high Old high Old low  Lignite treated Lignite +1/2 Lignite only Control (No N)
protien protien protein manure urea
manure manure manure




Lignite reduced NH;-N emission, odour, C loss and increased

total N poultry manure by 49-66%

1500
10000 + m  Grow-out 1
® Grow-out 2 roex
14 Grow-out 3
£ 8000 =
a 5y
© - 1000
£ g
E 6000 £
5 E
2 =)
O 4000 ‘2’
© 5 500
° E
2000 - =
71 Interaction (Treatment*Week) = p<0.05 A )
0 Interaction (Treatment*Week) = p<0.005 B
Control| Lignite | Control Lignite [Control Lignite [Control] Lignite Control[ Lignite [Control[ Lignite [Control Lignite [Control] Lignite
Week 4 Week 5 Week 6 Week 7 Week 4 Week 5 Week 6 Week 7
| [Z]Control range A J B
#0000 [_]Lignite range E| ( ) 80000 ( )
@ 700001 o Control geomean 70000 1
® 60000 ] = Lignite geomean 60000 ]
c
O _ 50000 - 50000
R0
‘= 3 40000 4 40000 4
531 T E ==
3 j : [
g 20000 == 20000 lIl |-
a [« ] —
10000 —— 10000 =
0 T : , ! 0 : ! ! ]
4 5 [} 7 4 5 6 7
4000 - 4000 -
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© %‘ 3000 - 3000
53
FE=]
E S 2000 20004
3 El
[}
8 £ 000 =] ] 1000 |I] [ —— =
o j - —
- — LS
0 . \ T 0 r ' :
4 5 6 7 4 6 7

Week Week



Lignite Granule sl Dewater and de-dust

granule

Control — +

Lignite

bt

Crush Strength (kgF)

Small granule
7 Large granule

6 —e— Crushed
granule

Cumultive NH3-N (g/kg litter)
(Oa]

0 ——
0 2 4 6 8 10
Time (Day)
Lignite granules made, at Granules shown to be effective at Granules performed well in
grams scale reducing NH; emissions in acid trap crush strength test, ensuring
incubation with poultry litter they can withstand transport

and field application



Standards: Evidence based Green index

So far, no evidenced based “Green”/sustainable index for agriculture

products

Benchmarking
* To encourage and reward the more sustainable practices
* To give marketing, pricing advantages to more efficient producers

* To develop true environmental cost of N, trading of N cost or N
Credit

* Cost on prevention is lower than mitigation
e Ultimate goal: sustainable agricultural products




tion

Regional

Landscape

choices
(low environmental

{;AE}_& to adopt sustainable . footprint)

practices Market premium

N CREDIT FOOD LABELLING

Qg Incentivize




f:8 Nitrogen Credit System (NCS)

UNIVERSITY O
MELBOURNE

Establishment of NCS to
reduce agricultural pollution
and improve NUE by sharing
responsibilities among
farmers, suppliers, processors,
retailers, consumers and

governments. 3
i[l]Ei

Politics& Government

To provide financial Groliemet 1o focel

Incentives for lower
environmental footprints
products (including EEFs)

f Tax and VAT

nelas

Tax payer,

Consumer, Business }.—...
Societal Subsidy [or panalty)
bemefit
N credit budget
N poliuton E -
reduction tanget 1 ,f’i}
Scientific CBA : —_—
1
I ]
| U
. i
. > Farmers
1 Rules
: Supemvision N eredit board
i i
I
) _ Feedback & update r,
Regulation, Farm size, -
infarrmation ) sconomic level,
Scientists & education level
farmers

M credit
measurnes

Gu et al. 2021, The Innovation



Cost or benefit (billion USD)

(=2}
o
]

N
o
]

2045

i Mitigating Nr pollution from global croplands

(b) o
m Health benefit P
o
Ecosystem benefit L A
= Yield benefit ; T &
. . | A : 4 4.
m Climate Impact Total abatement cost ($ ha') Total benefit [5 ha™)
|
I m Net implementation cost . S L 0 100 500 1000
Yoy Sl S SR o A X7 e
# Fertilizer saving ISR Al 77 ’ﬁ 3@' s
L*._ oI -_-_:-_ i, _:' .-x:-i:;!..‘,.__ : ..__::E:;._.;_:“
. Ecosystem benefit ($ ha™) Health benefit ($ ha')
| ]
I I 0 100 200 500 0 4100 200 500
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N o o & Global overall benefits to cost ratio is 25!

Gu etal, 2022, Nature



Why not widely adopted (in Australia)?

» Economically not profitable, participially for broadacre
agriculture because the cost of processing, application and
transport exceeding the increased N in manure

» Requiring more stringent Policy and Regulation (on NH, and
odour emission standards)

» Or Financial Incentives to reward the societal
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Control MPT

W O\
-83%

& 0.25g

144 ¢g
N,O-N loss per kg product

Damage cost
1.94-6.72
USD per ton product

) N

Damage cost
11.29-39.12
USD per ton product

ﬁvN

Standards: Evidence based green index

N,O-N loss per kg product

Control

d

|

=
I((/:

043 g
N,O-N loss per kg flour
&

0.06g
NH;-N loss per kg flour

Damage cost
3.54-12.12
USD per ton flour

DMPP

Vs ~‘;
y

-56% -

0.19g
N,O-N loss per kg flour
&

0.05g
NH;-N loss per kg flour

Damage cost
1.62-5.46
USD per ton flour
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Farmers —Sustainable practice

Cumulative NH3 emissions (kg/pen)

Lignite for mitigating NH,
volatilization

120

~Ligtreated

—
o
o

- Untreated

oo
o

(=2
o

-
o

o
o

Before

After

A

-70%

48 g
NH;-N loss per kg beef

160 g
NH;-N loss per kg beef

Damage Cost
0.27-5.94 USD per kg beef

Damage Cost
0.08-1.78 USD per kg beef

f % N f % N




Australian Government

Why rice in Lao is greener— role of DNRA

TIIEI..II'J‘-u'EIl.iITTEIF - - . Australian Centre for
M a n d B N F International Agricultural Research
(==
A
NO,
L SR 4.42 kg NH,-N 0.69 kg NH,-N
, NH,*
O s a0 ) S & &
7 : N
"%/é; y ogmemaner < 0.27 kg N,O-N loss 0.09 kg N,O-N loss
: (0 v . LPRN . .
Low N input paddies OrganicN< High N input paddies per ton rice per tonrice
25 N fertlization (kg urea-N ha™ ) 100
p—— | 0.10-1.0 Damage Cost Damage Cost
Os-e. N, fixation (kg N,-N ha™' day™) JA0-1. . .
: : 10.07-173.17 USD per tonrice  1.94-28.58 USD per ton rice
1.52-3.21 DNRA (kg NH,-N ha" day"') 0.40-0.66 , <
0.13-0.64 Denitrification (kg N,-N ha™' day™") 0.31-1.10
B N fixation [l DNRA [l Denitrification I Nitrification ﬁ N W% N
The values associated with each N cycling process represents the activity during active tillering stage of b ‘
rice when the measurement was conducted




Management of nutrients for improved profitability and
sustainability of crop production in Lao PDR

Australian Government

B
*  Australian Centre for
International Agricultural Research

Research Design

Brief

ACIAR Program(s) area SLAM

Project Title Quantifying the impacts of nitrogen use and developing
sustainable agricultural N management strategies in Laos rice-
based farming systems

Project Number SLAM/2022/102

AGIAR Research Program James Quilty
Manager




COLLOQUIUM Melbourne Australia  moweno

MELBOURNE

HERALD SUN |
Aeinn
s




	Slide 1
	Slide 2: The University of Melbourne  Established in 1853, Rank #14-37 in the World
	Slide 3
	Slide 4: Low N use efficiency
	Slide 5: Enormous damage costs of N pollution
	Slide 6
	Slide 7: Improving N en use efficiency: where will progress come from? 
	Slide 8: Fertilizer management
	Slide 9: Use of EEFs to reduce N losses
	Slide 10: ARC (Industrial Transformation) Research Hub for Smart Fertilisers   (2021-2026, $17 million)
	Slide 11: ARC Research Hub for Smart Fertilisers
	Slide 12
	Slide 13: Plant-oriented fertilizer coatings
	Slide 14: Hydroponic experiment for root metabolite detection
	Slide 15: Metabolite profile of wheat under different N availability
	Slide 16: Stearic acid response in Mace under N deficiency
	Slide 17: Metal-Phenolic Networks (MPNs)
	Slide 18: Metal-Phenolic network coatings on urea granules
	Slide 19: New design of urease and nitrification inhibitors
	Slide 20: Soil Incubations (pH 5.9)
	Slide 21
	Slide 22: Price comparison
	Slide 23
	Slide 24
	Slide 25
	Slide 26: From data to decision
	Slide 27: GIS-Based Agricultural Decision Support System
	Slide 28: Using ML to address limitations of process-based models
	Slide 29: Particle swarm optimization (PSO)-DSSAT regional rice model in Laos
	Slide 30: CH4, N2O, NO and NH3 emissions in Laos rice system
	Slide 31:  Intensive livestock excreta N (manure) is about 50 Tg, >70% lost to environment, principally as NH3 
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Lignite reduced NH3-N emission, odour, C loss and increased total N poultry manure by 49-66% 
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: Mitigating Nr pollution from global croplands
	Slide 41: Why not widely adopted (in Australia)? 
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46

