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Focus on solutions
Start fresh
Work differently



Mathematical models in agriculture: a quantitative
approach to problems in agriculture and related
sciences

J. France, J. H. M. Thornley
Butterworths, 1984, 335 pages

2006 edition, CABI, 928 p.

This is a completely rewritten and expanded
version of the successful 1984 book of the
same name. The objective remains the same:
to teach students of agriculture and related
ecological problems how to express ideas
mathematically and solve the resulting
mathematical problem.
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Scopus, 12 March 2016; total of 4110 papers from 1980 to 2015
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Job cuts in Australia target climate scientists

Mational science agency announces strategic shift away from measuring and modelling
climate change.

Myles Gough

05 February 2016

Climate models and measurements had now proven the existence of
global climate change, Marshall wrote, and the questions for the
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we find solutions for the climate we will be living withe?
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MOA, NDRC, MOST, MOF, MOLR, MOEP, MOWR, SFB,
May 2015
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Breakthroughtechnologies which will transform the
Irish agri-food andbioeconomysector

Plant and Human, anima
animal and soll
genetics microbiota

Digital New food
technologies technologies

Value chain
system
transformation

http:// www.teaqgasc.ie/publications/view publication.aspx?PublicationlD=3897
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Broadbalk: Mean wheat yields and major
technology changes, 1843-2014

ROTHAMSTED
RESEARCH
- . N L XY Crusoe
14 - R L RN At . 2014
O o - A "" '-‘.ﬂ‘:a":?; — '.":’f ve © Fungicide A
E 12 N 8.00 C %6’37‘ = JV l X
= 1st wheat, FYM+N2
<10 - i (N3 since 2Q05)
> o Herbicides
-O 1860 1880 1900 1920 1940 1960 1980 2000 2020
9 8 - Year 1st wheat, Best NPK
To) _ Liming Cont. wheat, N3PK
o 6 - Fallowing .
©
: | .
S 4 Cont. wheat, FYM
£
[
5 2 M o
0 Continuous wheat, unma ured
1840 T 1860 1880 1900 1920 194OI 1960 T 1980 I 2000 2020
Red Rostock Red Club  Sq. Red Standard Sq. Master  cappelle| Flanders|Apollo I
Master Desprez Brimstone Hereward Crusoe

Modern ¢ Gr e e n

Re v o | -sttawed cudtivagsh o

25 BBSRC

blosclence for the future



Lack of power for deeper _
explanation relyingon Poor extrapolation and

data from conventional prediction due to
agronomic research empiricalnature

Not very usefufor breeding
ando A 2 0 S Odexcrib® | y
the process of reproduction

Lack of interactions with other

components of the ecosystem.

Crop rotation and its effects are
rarelyreflected.

Poor usabilityNot usable
until it is simple, intuitive,
and easy to use.

Policy makeréind Most models are outdated
them difficult to by decades in terms of
understand and use. technologies. Younger
generationsview them as
antiques

Query ofmodelers March 2016



Thebiggestchallenge in There are few generic
my view igo link plant modelsbuilt upona robust and
dynamics to genetics mechanistic basis that can be
and signalling directly usedoy farmers for
guidance on field management

L R2Yy Qi GKA
models work very well to be
honest, even
retrospectively.
Modelsare often
Scales, moving up scales assembled over time with
and partitioning the iIncreased complexity added
uncertainty/variability are In a stepwisdashion.
clearly important issues.

Modelersin our community Sharingarge
rarely seem to work closely quantities of data is
with software engineers. not a straightforward
problem

Query ofmodelers March 2016



Too much of the same?

DSSAT
STICS
APSIM
WOFOST
Aquastat
Ecosys
SWIM
MONICA
SALUS
Hybrid Maize
MaizSim
AgMaize
XPOP
XPOP



G

G ¢ Kekitive error averaged over models was
24¢38% for the different enabf-season

variables including grain yield (GY) and grain
protein concentration (GPC). There was little
relation between error of a model for GY or GP(
and error for inseason variables. Thuspst
models did not arrive at accurate simulations

of GY and GPC by accurately simulating
preceding growth dynamic® €



My Ideal crop model

A Problemoriented cool tool

A Universal & modular: integratesistems approach

AProcesd I a SRY y2 Y2NBE 63SySidA
aOFft AONJ UAZ2YE

A Intelligent, self updating and adapting

A Inter-operable with manyata and knowledgsources

A Flexible portable softwaredesignc interactive Ul

A Codeveloped andowned: open innovation & open access
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A DAY
FULL OF
POSSIBILITIES?

~WOW, 1T REALY
SNOWED LAST NIGHT”
ISNT IT WONDERFUL?
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170 papers since 1997



