Modelling crops and cropping systengs
evolving purpose, practice and prospects
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Outline

1. Bvolution of cropsoilsystems models over the
last Century

2. Patterns of model use: 20€@015

3. Looking forward; what real world impact is
arising from the modelling activity?

I, ©



Wider system and our focug 2 Rl &8 X @

Drivers of change
Populatiqn growth

' Regional

Landscape

Competition and
interaction with
other sectors
Regulations/
Policies
Markets

Trade

Manure J ~

l

~ Production Livestock
~ inputs ' [Draft power | < products

——————————————————————————————————————————————

> Food Income Employment GHG emissions




Early efforts to quantify plant growth
1910¢ 1950

The model foundations
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1. Early plant physiologists
1 Gregory 1917
M1 VH Blackman 1919
M1 West et al 1920
M Fisher 1921
{ Briggs 1928

Relative Growth Rate = Net
Assimilation Rate x Leaf Area



Advances in quantifying crop canopy process don 1 Q¢

1. Watson (1947)

{1 First used the concept of Leaf
Area Index (LAI)

Comparative Physiological Studies on the Growth
of Field Crops

I. Variation in Net Assimilation Rate and Leaf Area between Species
and Varieties, and within and between Years

BY
D. J. WATSON
(Rothamuted Experimental Station, Harpenden)
With five Figures in the Text

2. Monsiand Saeki (1953)
TazZRATASR . SSNRa
radiation capture in crop
canopies




Early effort to quantify solil processes
1910- 1960
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20" Century soik plant science

1. EJ (Sir John) Russell R e
1 1%t Edition in 1912 s SOTL CONDITIONS |
1 dnall ages the growth of ool AND PLANT GROWTH

plants has interested thoughtfu
Y S y[and women].

2. Focus was on how plants
responded to soil processes

EIGHTH
EDITION

3. 36 chapters in 8 Edition
(1950)

SIR'E.VJOHN RUSSELL

& EIGHTH, EDITION REVISED BY

T No integration sl Vil W RUSSELL

1 No predictive modelling apart
from Penman
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Emergence of dynamic crop models
1950¢ 1970

1st Generation Models
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Mpp n Qa- tlee DeWit Qantribution

C.T.deWa

Instituie for Biviogical and Chemical Rerearch
on Fleid Crops and Herbage, Wageninger

Photosynthesis of leaf canopies

1. Mathematical analysis _
of complex plant and - ™
soil processes 19241993

P Kees(Cornelig De Wit

L
=<
e

1965 Centre for

Wageningen

~ TVOOK MIOLOGISCH EN SCHRIKUNDIG ONDERZOER

2. First dynamic —

WAGENINGEN - THE NETHEKLANDS

mechanistic simulation SRR

e irervic oF SEOEGOIGAR D CHEMICAL RESEARCH ON
FIELD CROPS AND HERBA

l I | ‘ ’ n THIS SECTION CONTAINS THE FORTRAN PROGRAMS DISCUS e
e S O Ca O py PRINT OF SECTION 5 AND 7. THEY ARE SMALL ENOUGH TO FIT CT.oEwIT YHE NETHERLANDS

COMPUTER WITH 29.4Uw STORAGE POS|TIONS,WHEN WRITTEN W1

INPUT CHECKS -

‘ ' ‘ ' l l " TRANSPIRATION AND CROP YIELDS
t S t eS I S PROGRAM 1
€ THE CALCULATION OF THE LIGHT DISTRISUTION FUNCT)
¢

LUES OF THE INCLINATIONS OF THE SUN (IS) AND
SRTTARETIC STATEMENT FUNCT1O
ARCSF (X)= Av»«r(smF(x)lsQnr(l SINF(X)**2))

and crop growth (1968) - &F e

Fisis
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~

Xa-A78
IF(le.)Z.I,J
DAO-—PNl 2. - waswmGEy 1960
GO
DAO-AN
(2. 'u'cus(um) -2 %AXDAO) ¥ (~1)
c BECIH

5 |-| |9

Fw

sm ._| w49, 1¥F |
SNDA= (SNLS=A) /8
|r(snvo| )6,6,7
-u

OFBARIELING BOCHMENTATIZ EN PUSLIXATINS
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M @ p JileavanBavelcontribution

Drought and Water Surplus
in Agricultural Soils of the

Lower Mississippi Valley Area

by C. H. M. van Bavel

1. 1953¢ was calculating
daily water balanceen
an IBM machine for
different regions of the
USA

Technical Bulletin No. 1209

Agricultural Research Service

UNITED STATES DEPARTMENT OF AGRICULTURE

1 One punchcard per

day! Cornelius HM Bavel

1921-2014

2. Applied to calculating - ———————————
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M @ ¢ 7AQsdralian water balance models

¢ R.O.Slatyeret al.

U Computer based water
balance models from
1962

WATBAL operational in
land and agricultural
assessment for
Australian continent
from 1968 (Nix and
colleagues)
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Distritution: limited

NEE Provisional reproduction without

figures or bibliogeaphy

oMesco/msfAz/is2
Madrid Symposium Paper No. 13
PARIS, 3L July 1959

Original: English

' UNITED NATIONS EDUCATIONAL, .
SCTENTIFIC ANB CULTURAL ORGANIZATION .

MAJOR PROJECT ON SCIENTIFIC RESEARCH ON ARID LANDS

Unesco-Spain Symposium on Flant - Water Relationships in Arid
R and Pemi-Arid Conditions

Madrid, 24-30 Septesber 1959

UNITED NATIONS EDUCATIONAL,
SCIENTIFIC AND CULTURAL ORGANIZATION

NATURAL RESOURCES RESEARCH DIVISION

Symposium on Methods in Agroclimatology
Reading, 23-30 July 1966

THE USE OF SOIL WATER BALANCE RELATIONSHIPS
IN AGROCLIMATOLOGY

by
R.0. Slatyer

Division of Land Research, C.S.I.R.O.,
Canberra, Australia

HATHAL

A& conpater systen for the estimatics snd analyals af sol

molature regimes from simple climetic data

By GAEL KFIG amd J.B. WMcALPINE
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Mdc nQa -Thé G (Bil)Dancan contribution

U Firstpublished model for
maize in1967

0 Used an IBM 7044 machiie
6 seconds to calculate one L
RlIheQa LIK2ZiuZ2ZaeyuKSaaha

U Interested in integration

U "oneway of puttingwhat we
know about the parts of a
system back togethdp see
how it functions as a whaole

W.G. Duncan
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