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I'ro,jcct ' M e :  I.)clivcriiig Scicncc to Agribiisiiicss - Novcl Decision support tools. 

I'ro,ject Aims: 

l .  T o  i ~ i t c ~ i c t  with r csc i~~~c l i c~~s ,  cxtc~isiori ~pcrsotit~cl i11id ii it lt~stry to idc i~ t i fy  c r i t i c i~ l  issues wlicrc 
tlccisioti support lools can liclp growtrs. 

3.  To proviilc si~pport lor rcsciivclicrs ant1 to facilitate inilusrry involvcr~ictit in tlic tlcvclopmcnt 
o f c o n i p ~ ~ t c r  tlccision support. 

S u ~ n ~ r ~ a r y :  
Cotton growers ilrc /';~cil~g ilicrc;~siiig prcss~~re to i~ i i~ i i i l gc  reso~~recs tiiorc cost cffcctively antl to 
be iliorc accoiirllnblc for the i~ l ipact  tlicir tlccisions have on the siirrou~itl ing eilvironincnl. 
Ilccision scipporr sys tc~ i~s  (1)SS) Iiavc hccn tlcvclopctl to provitlc. cotton g]-owers with the best 
inlorn~ntion availahlc I'roiii research to assist with their innilagcniclil tlccisioil-ii1;ikiog. 

This W;~S the inii~iii soi~rcc O S  ('~tiitlitlg that s~~pports the Cot1011 M~III~I~CIIICI~~ S ~ ~ p p o r t  S ~ s t e ~ i i s  tci1111 
hasctl at Narl-abri ant1 wi l l  specifically support: 

The salary ol' MS Salli1l.a I)ci~tsclicv. Expcritricrltal Scictitist rcsponsiblc for ficltl validation. 
softwi~rc cv i \ l~ t i~ t io i i  and testing. as wcll as provitling softwarc tt.;tini~ig ilnd si~pport. Si~ntIr:~'s 
c~ i r re~ i t  ilnd Suttirc I ~ C  wi l l  illso be to assist i t1 i i ~ i p l c ~ i i ~ i i l i n g  at l \mcctl  conipuling approacl~cs 
h r  tlciivc~-y o f  i~iformatioii. such ;IS usiiig multi-lbriiiat tools that allow rapit1 publication o f  
Web, liarilcopy niid ('1) hascti inforiiiatioti. Euaniplcs o f  tlicsc includctl tlic revised 1PM 
g~i i i l c l i~ lcs  id tlic p s t  ;III~ bei ic l ' i~ i i~ l  giiidc. 

e The salary o f  a progratiirrlcr 1,asiiii Tliakur. The programincl. i s  rcsponsihlc for tile 
~ I c v c I i ~ p ~ i i c ~ i t  iliitl iii:lintc~lil~lce o f  LIE C'otton C I I C ' s  wchsitc :uid [new t l e \ ~ e I o p r ~ ~ e ~ ~ t ~  in 
I ia~~t l l ic l t l  tcclinology u d  ntlv:~~icctl inforniatioli clclivery systems. 
Opcr i~~ i t i g  costs to fuiiti tiic ~icccssnry resour-ces Sor new soliwarc enginccriiig projects. Field 
v i~ l id i~t io i i .  ~ r i ~ i ~ i i ~ i g .  s~ipport. anti tlic protiilctioii anil distribution oSsoftwarc. 



NulriLO(iI(' On l i i~c :  
f-lydrol..OGI(: version I ; 
('oini~iencc~iicnt oi'('oitoi~LOGI(' retlcvelopii~cnt: 
M;~inicilai~cc o f  i l ~ c  (:oiton C'IlC's ~vchsitc: 
I i i ~ i ) l c~nc r~ ta t io i~  o f  111c (~'Slf lO's coinlnon ~ ~ ~ o t I c l l i i i $  protocol; 
(:oiiiplction o f  i l ~ c  o~ i l i nc  pcst ailcl bcncl'icial gt~iclc. 
!\ssistitt~cc in  c o i i i p l ~ t i o ~ i  o f  ilic rcv isc~l  11'M g~~ ic l c l i~ i cs  ( p i l p ~ r  hiiscd_ OII~~IIC id on 
(~: i~~~ol l l ' !~ l<s) ;  
Ilclcase o f  111c on l i i~c  Ew ly  Seasor Dingnosis Tool: 
L>cii\:cry o f  Myal l  Vnic (i\<:IlI) weatlier tlaia online: 
( 'o i~~p le i io i i  o f a  new vcrsion o f i l i c  C:ortonLO(il(' insect check cards: 
I'icltl wl idal ion o f  111c Early Season Diagnosis Tool and s i~cki i lg  pcst sampling 
i i ~ e t l i o ~ i o l i ~ ~ i ~ s :  ilnd 
(. 'o~~tl~tct o f  ('oiro~~L,O<;lCiI-lytl~~ot,O(.iIC training workshops ailcl provision o f  a tlccisioii 
support I1clptlcsk. 



I .  Outline thc 1)iickgrountl to the prqjcct. 

Cotion growers arc I'acing increasing pressure l o  manage rcsout-ccs ~ n o r c  cos1 cI'fccli\~cIy i ~ n d  
to /X niorc acc~ i i i i tah le  for the i ~ i i p i ~ c t  t l ~ c i r  dccisioiis Iiilvc on l l ie s i~rrout id ing environment. 
Decision s ~ ~ p p o s i  systc~i is (DSS) IIUVC bccn c lc~c lopcd to j)rovidc c o i l o ~ ~  gro~\ /crs wi th (lie best 
iriforti i:~liot~ ;rvailabIc froin rcscarcli to assist wi th their rn;mgcnicnt tlccision-tnal<i~ig. A 
range o f  DSS ore availal,lc 10 21ssisl industry i n  crop mtinagement, they arc: 

Coltonl,OGlC - Pest i i ia~iagcmcnl. nitrogen ni i l r i l ion management, tl;il:l recording ancl 
analysis (Over 1200 copies tlisiribiitctl). 
C:oitonLOCilC for Palm OS O - I n  field electronic t l t~ta recording and clecision tools. 
O Z C O T  - user ll.icntlly version t~setl  by extension personnel i ir~cl APSRU's Coninicrcial 
F A R M S C A P E  initiative. OXCOT is also exiensivcly usecl i n  research. 
Hytlrol..OCilC: -- 7'nclical antl stsatcgic walcr Innnagement tool - prototype released (luring 
200217003 cotion season. Ful l  release 100312004. 

* WL!T:calc - Fic l t l  and wliolc far111 WUE calciilntor ~ tsc t l  hy  cxtcnsion personnel - 
ultiniatcly to he incorporalctl into I-IytlroLOGIC 
Cotton CRC's wc lx i te  - aims to be central repository o f  I-eseai-cl1 b:tsctl informalion 
gcnernlccl by  the C R C  arid i is participating organisations. 
C o ~ t o n  CI IC 's  i~ ic i~ is t ry  tli~tahasc - tlcvclopccl by ihc Cottori rnanogcriicnt siipport systciiis 
tcam ;itid i~sc t l  i o  tl istri lxiic cxtcnsion material. 

Tl ic aim o f  this pro,jcct is l o  continue to i t lcnt i fy cril ical issucs w l ~ c t c  tlccision siipporl tools 
can liclp growers m c l  to tlcvclop antl valitiatc these Lools. W e  have a range o f  new itlcas ;uid 
illso ~ C C I L I ~ S ~ S  f r o ~ i i  incli~stry t l i i i l  IICC~ to bc p r o g r c ~ ~ e e I  over the nest Sew years. This projecl 
w i l l  also niainlain ancl support tlic existing softwnrc packages 10 cnsurc Llicir ongoing 
relevance and pcrformancc. Finally. this pro,ject w i l l  also provide s~ipport  for researchers, 
siicli 21s tlcvcloping prograiiis to help w i i l i  valitlation o f  models o r  present clata o n  the W W W .  
The approx l i  wc pi.oposc to acliievc this is to combine a clctlicatctl progtxmtiier. to ensure 
h a t  l l ic ~ i i o s l  up-to-clatc software design ancl wch ~i ianagcmcnl is t~sccl, with an expcricncctl 
cotion agrotiomisl (Mls Saliclra Dciitsclicr), to ~int lcr lakc Ficltl valiclation o f  softwarc atid l o  
~ ~ ~ ~ t l e r s ~ a n t l  lcc l i l i ic i~ l  issi~cs from the incluslry's poin i  o f  view when tlcvcloping new tools. 

7'liis was [lie main soilrcc o f  funding that supports i l ic Colton Management Support Systc~iis 
[cam based at Narrnbri anti w i l l  spccil ically support: 

The sdary 0 1 '  MS Satitlra Ih i t schc r ,  Expcrimcnlal Scienlisl responsible for field 
~a l i i ia i ion .  s o f t ~ \ ~ i ~ r c  cv:~l i i i~t ion iind lcsiing, ;IS well as provit l ing softwnre training ancl 
s i p o r .  Si~ncll.i~'s ~LIITCII~ ancl i l i t i i rc role ~ v i l l  :IISO he to i m i s t  i n  implementing atlvancctl 
cotnpuling approaches for tlc1ivci.y o f  inlo~.rnalion, such as ~~s i t i g  multi-l 'orii i i~t l ~ o l s  lhat 
;illow rapid publication o f  Wch. liarclcopy ancl C D  basecl inl'ornialion. Examples o f  llicsc 
i n c l ~ ~ t l c t i  ihc rcvisctl lIW gi~iciclirics ancl tile pest ancl bcnclicial guitle. 

, , 
Tl ic solnry o f  a programmer Laxmi T'l iala~r. I l i e  programmer is rcspoiisihle for the 
d c ~ c I o ~ ) ~ i i e r i ~  and r i i : ~ i~~ te r~ :~~ ice  o f  the Cotton CIIC's wehsitc antl i icw tlcvclopnients i n  
Iiaiitllicltl iccli i iology ancl aclvancccl inl'ornialion clclivery syslenis. 
Operaling cosls 10 ftincl the necessary resources for new softwarc engineering projects, 
l'icltl velitlnlion, iraitiing, suppori, antl tlic production ancl tl islrihution o f  sofiwarc. 



2. List the pmject oh,jccti.res m t l  the extent to which Lhcsc hmc  been acllievetl, 

The Socus o f  the Cotion Mnnagcincnt Support Systctiis Team is i o  ialtc a leading role in 
ensuring that good scicncc is passed o n  eifcct ively to tlic itlcluslry. S o ~ n c  outco~i ics o f  science 
call hc tlclivci-et1 al'fcctivcly via \\~l' i l tcii t locii~iiciits. hut iticrcasingly i l icrc is a tlcinarrtl Sot. 
more i n t c l x t i v c  itiioi.niatioti t lc l ivcry that criclblcs grobvcrs to tailor the inSorcnation to their 
ir~clivicl~tal ncctls. 'Slicrc is also a clcrnar~tl i n  l l ic txpit l ly changing worlcl for up-to-dale 
i t i i 'or~i iat io~i. The aims O S  tlie project arc: 

4 To rnaintaiii antl sitppor'l m is t i ng  software pacltages to ensurc tl icir ongoing 
tlcvcloptiicnt, rclcvnticc ancl pcrformancc. 

~Mairitaiti ancl i ~nprovc  [lie i~tnct ional i ty  o i  tlic Cotion CIZC's wch  site. Moni tor  
acccptanm o f  ~\~ch-hasct l  iniorti iation antl review ol).jcctivcs ancl acliicverncrits i n  the 
light oi' cliatigirig tcc l~nology snci riectls oi' Lhc intlitstrp antl Lhc Colton CRC. 

iissist rcclcvclopmcnl o f  the OZCOT crop sitnulatiori motlcl  i ~s i t i g  the c ~ ~ i i r i i c ~ i  
riioclclling prolocol 

C:omplctc l-lytlro1,OGlC for formal  cle ease. 

l t lct i t i iy sol't~varc antl approaches to facilitate cfl'icicnt information tlisseniinalion. 

1;xiIitate i ~ t i c l  ; ISS~S~ i n  i l ic  ~rpclatc o i  tlic Pest :mtI Bcnci icial Giiit lc ant1 1PM 
(.iuitlclincs. i i s i i i ~  appropriate co i i ip~ l t ing  icclinology. 

1:acilitate ati intlustry advisory commitlcc to pro\litlc tl ircciion atitl I'eetll~acli on 
ticcision support sysiciiis. 

Iclcntiiy. csplorc nntl t lcvclop new opportutiitics for compitlerisetl tlccision support to 
assist with cottoll ~li; lrla~criiCrit. 

(v i i i )  Complctc rccicvclopiiicrit o f  HEAPS using tlie cointiion ~not lc l l ing  protocol. 



( i i )  IJsc rmxicls from l-IEAPS and in l 'o rm~t ion fl.on1 other sotn.ccs to provide clccisiori 
siippot-t tools for trap crops. scf~iges and iiianagcrncnt ol' I-lclicovcrpa o n  t l icm 

( i i i )  I l cvc lop c;ll)alilitics to cnahlc s i~ i iu lat ion rnotlcls to t u t i  on ihc web. I l c l i vc r  
Nutsi L O G I C  unl i i ic. 

Miiiiiti~iri anti improve Llic functionality ol' l l lc Cotton CRC's ~ v c h  site. 

17inalisc it icorpolxtion o f  WUE calculator into I-lyclroL.OGlC. 

Develop a facil ity on tlic web site to provide tlatcs o f  Mclicovcrpa tl i i lpxrsc incluction 
for each scgioii using real wcallics tlata. 

F, I ~ ~ ~ l t t i ~ t ~  .' ' 1111 irlc1~1st1.y atlvisory committee to provide tlil-cciion anti icctlbaclc on 
tlccision support systems. 

Itlcritify. explore aiicl clevelop  tic^\' opporlunities for cori~pi~lesisccl tlccisioii s ~ ~ p p o r t  to 
mi'i cment. assist wi th eoiton 111 , g 

Procliicc a l'inal project report. 

3. Detail the n~ethotlology a11tl Justil'y the methodology used. 

IEesci~rcI~ i ~ d v i ~ ~ i c c d  i ~ p [ ~ r o ; ~ l i c s  for cft'cctivc it iformation tlisscminalion. New systems 
w i l l  he ti.iollccl foi- tile Pest :lnd I3~1ncI'ici:1l Giiidc. ;1nd [PM giiidclincs thil l a im to tlclivcr 



itil~'ol.m;ltion o n  a l l  types o f  mctlia wi t l ioul  duplicating resoLirccs for procluciion. Tl ic  ailin 
is to provitlc inforni i~t io i i  reso~~rees on :ill types o f  media (print, web, C D )  ancl clevelop 
iiicclianisms thal inforniaiion can he upclatet1 cl i~icl t ly antl c x i l y .  I'rcliminary work 
s ~ i g g ~ s t s  this is l ' cx ih lc .  

0 Enhancing CononlLOGlC l o  s~ipport ciirrcnt 1PM practices. 'l'lic inclusion o f  cnliancetl 
11rccIntor reporting capabilities, new sucliing pest tlircslnoltls antl l ink ing wi th tlic OZCO'S 
c o t i o ~ i  CI.OI) s i~ i i i i l i l t io t i  in~oc1cI to j)rctIict ~ o n i [ ~ e n ~ a l i o n  arc c ~ a i i q ~ I c s .  

e I n  parallcl wi th l l ic  ; h v c  wc have i t lcnt i f icd a ncctl i o  exploi l  tlic capabilities o f  the 
IHEAPS ii iotlcl. ~v l i i c l i  simulates I-lclicovci.pa population growth ant1 tlispersal over a 
region, to spccilically support rcsistancc managcrncnt l'or lngartl ancl l3ollgartl 11 colto11 
:tnd c01ivcnlion:11 i n s e c ~ i ~ i c l c ~ .  This w o ~ i l d  invoIvc a rctlcvclopnncnt ol' I- IEAPS i ~ s i n g  a 
common inoi lel l ing proiocol which would enable researclicrs greater acccssihility antl 
al low I-IEAPS to hc linkctl to otlicr ~ i io i lc ls  (eg. AI'SIM. whicl i  simulates tlic growl l i  o f  a 
rnngc 01' crops), l-IEAPS c o ~ i l t l  Llicn he l inl ict l  with motlels 01' resistance gene f low 10 

invcsligaic the robustness o f  diffcrcnt rcsistancc managcmenl strategies. W e  envisage that 
h i s  task w o ~ ~ l t l  hc ~~ndcr takc l i  by tlic Decision S~11)pol.t Scientist ~ v c  arc i.cqi~csting in  an 
:issocialcc1 pro,jcct. 

0 Flowing from rctlc\~clopmctit o f  HEAL'S we w i l l  t lcvclop a nurnhcr o f  specific tools l o  
clinhlc growers l o  fol-cc;lsl. using local weather, when particular trap or r c f ~ l g c  CI .O~S ncccl 
to hc plantctl, a l lowing Sor tliflci.cn1 variclics, to cstimaic tlic tlcvcloplncnt, piipation. 
cmcsgcncc antl tliapausc o f  IHelicoverpn so Lhot L I ~ I  ancl refuge crops can he m;lnagctl 
effcct ivcly antl to forecast the % cliapaitsc ant1 emcrgeticc tlatc for cottoll so bettcr pest 
management antl pupae hilsiing tlccisioris can be niatlc. This is crit ical for 13G11 whicl i  
hinges o n  cf fcc l ivc refuges ancl p1p:1c control. 

0 Enhancing sol'twarc inl'oimatioii slinririg capnbilitics l l irougli ret lcvclop~nent software to 
CXIIO~L tlat;~. I':~IT o f  this initiative i t icl t~t lcs esiablisliing stronger l inks to oll ier softwarc 
conipanies and working wi th Arca wick M/(nnagclncnt ln i t ia~ ivcs  (cg. E i i i c~x l t l ) .  
Llcvclopiiig new tools for the 1-land-licltl. Work  has alrcatly bcgitii on provit l ing GPS tlnta 
entry. a whi lef ly  sampling tool, ;itit1 a whole i'arm status report. Oppo~~tuni t ics ii iclutlc a 
fruit ing klctor ca1ciilalo1-. plan1 mapping tools ancl tliscase assessmeill. 

8 Continue tlcvcloptiicnt o f  walcr managemcrit sol'twarc initiatives. 'l'licse inc l i~ t lc  
finalising Hytlrol...OCiIC for rclcasc ancl incl~icl ir ig lhc WUE cnlciilator i n  the soflwalc. 

e Enhancing NiltriL,OCiIC for ~i ianagcmcnl of other nulricnts i n  ihc soil. 
0 Improvctl  l inks hctwecn Col tonLOGIC ancl \V\VVI services and cnliancc links wi t l i  

wcatlicr tlatabascs via the WWLV. 
8 Explore opporli initics to tlcvclop a 'LI iscascl~OGlC', 
0 Dcvclop ~ o o l s  to assist with management o f  Rollg:lrtl I1 

Tlicrc is also i l ic oppoll i l l i i ty to look n l  ol l icr su~lrccs o f  iriforii iaiion ant1 to rcv icw oil icr 
rieccls 01' thc intliistry anti wc envisage Illat the new Decision Supporl Scientist. requested in  
iui ilssociatcd pro,jcct. woi11d 1 ~ x 1  this ~~roeess.  This w i l l  C I ~ S L I ~ C  t l i i i t  we i1rc CLILVLI~S ill Lhc 
I'orcl'ront i n  providing nclv tools 10 growers, that tliose tools arc worltl-class ancl that l l ic team 
i s  always mov ing k > ~ w ~ i r t l s .  

Tl i is pro,jc" f o l l o w  oi l  from two proposals, tlic Coilon CRC proposal 'Dcvcloping 
ii inovalivc coniputcr hasctl tcclinologies l'or cll'cctivc ticlivery 01' inl:oi'tn:ltion antl cotton 
~iianngciiicnt tlccision suppori' ant1 CIZIIC proposal 'Corit in~lct l  t lcvclopncnt and f ield 
cvaluaiion o f  micro-coml)utcr cotton mnnagcmcnl pncltages'. Tlicsc prqjccts si~pporlct l  
significaii i activities o f  i l ic Colloi l  Managcmclii Support Systcins icmn rcsponsihlc I'or the 
c I c \ ~ c I o ~ ~ i i c ~ i ~  O F  cotton tlccisioti si~pport ~ y s t c m s  team at Narrzihri. Notable achicvcnicnls have 
hccn il ie clevclopmcn~ o f  C:ottonl..OGIC for the Palm OS, developing water niansgctncnt tools 



(HytlroLOCiIC and WlJECalc), as well  as enl iaicing the crop simulation motlcl O Z C O T  arid 
its iiscr frientlly intcrf;icc. These projects futiclecl tlie salaries o f  Satitlra Deutsclies 
(Espcrimcntol Scientist) atid Stcwart Whitcsiclc (sol't~vare cnginecr). This new project 
cornhincs tl1csc two I'c)r~iicr pro,jects into one. This pro,jcct w i l l  continue to s~ipport  s o f ~ ~ a r c  
c lcvclopnic~~t (c:. CottonI.,OGIC, C:ottotiLOGlC for the Palm OS, rcsc;lrch tools), provide 
training, s o l ' t ~ i i r c  s ~ ~ p p ~ r t .  I'icld villiclation as well as cleveloping Llie infrnslructilrc for the 
Cotton CI IC 's  \vcbsitc. I t  tlicrcl'orc becomes tlic main projcct supporting the operation o f  the 
Cotton iVan;~gciiictit Support Systcnx Team. This project cotnplcmcnts the C R D C  
~LIIIIIC(I pi.o,ject 'Supporting cle\:cloptiicnl mtl inclcpcnclcnl evaluation o f  cotton tnanagcmcnt 
packagcs' tI1;1t proviclcs tlic salary for Darrcn Linsley the main proglxnnier  for 
Cotton1,OGIC: and provides rcsoiirccs to cvaluntc the impact ancl nature o f  use of 
compuicrisccl clccision SLIJ)~OI.I in the i\iist~.iili:m Cotton Intlustry. 
This p.o,jcct aims explicitly to tiiect ol?,jectivcs o f  Progt.a~ii 4 o f  the Couon C R C  'Eclitcation. 
Transkr  antl A t lop t io~ i  o f  'l'echnology' suh-p~-ograt>i 3 'Support - Pi.oaclivc inlormation 
scrviccs', wl i icl i  arc: 

Dcvclop new DSS: and 
Enhance Web-Site facilities i i ic l i i t l ing access to DSS. 

It is also c o i i i p l c ~ i i c r i l ~ y  to I'rogmm 3 o f  tlic Cotton CRC (Sustninablc Farming Systems), 
Subprogram I 'M i t i i l ~ i i s ing  I i ip~ i ts '  throitgh the crnpliusis on IPM,  rcsistancc management 
and water use issues. 

' I l ic  fl it it l ing I-ccj~icstctl i n  tliis the Ibiiclgct complerncnts otlicr significant funcling from CSIRO, 
antl N S W  Agt-icultitrc. 

4. I k t a i l  i ~ t i t l  discuss the results 

This pwjcc t  S L I ~ ~ I O ~ ~ S  piirl 01' the over i~ l l  effort o f  tlic CSIRO Plant Inclustry Cotton 
Managctncnt S~ ippor i  Systems tcnm bnsctl in Narrabri. Fitiancial s~tppot-t is d s o  provitletl by  
C S l i i O  Plant 1nt1~1sti.y ant1 the i \nst~.al ia~i  Cotton Cooperative Rcsearcli Centre. A\ brief 
o i~ t l i nc  o f  tiic rm jo r  t'csiilts ancl outcomes from this project arc given below ~111tlc1. tlic gcliefi~l 
Iicaclings of: Decision siipport tlcvclopment and clistrihution: Ficlcl valicliltion of decision 

. . 
siipport: Dccisioti support tf iunirig antl support; and Dccision support intlttstry fcctlhack. 

- 1 ' 1 ~  Cotton Manngemc~it  Support Systems Team cltiring thc co~ i rsc  o f  tliis pro,ject coniplctctl 
the fol lowing tasks: 

N~itril.OCiIC: scco~nmentls N fertiliser ratcs for cotton crops using soil or pctiolc nitrate N 
analysis. NutriL,OC.iIC wns rcclcvclopcd to he tleliverecl online via tlie Cotton CRC's website. 



Figure: Scrccn shot o f  N u t r i l ~ O G l C  nitrogen DSS tlclivcrccl via t11c Cotton CRC \vchsitc. 

I h r i n g  tlic co~trse o f  the p~.o,jcct the init ial  version oi' IIytlrol.,OG1C was tlclivcred to intlc~stry. 
I- lyt lroLOGIC i s  a cotton i~.rigaLion ri?anagc!ncnt tool ut i l is ing i l i c  capchili l ics o f  the O Z C O T  
crop s imulat io~i  model to assist in the effective nncl t imely application of isrigations for 
~ L I ~ ~ O L V  irrigiltcd cotton crops. Tl ic  softwal-c has the abi l i ty to cvaluatc the conscqerenccs o f  
t l i f k rcnt  irrigation slratcgics or1 dai ly crop growth, yield and water use.  sing a range o f  
simple plant :mcl soil riioisture rncascIrcmc~~ts. 

There arc four ways in  \vIiicl? f-IyclroLOGIC can help irrigated cotton growers rnaltc tlccisions 
rcgarclirig their protli iclion sir-atcgy: 

I .  Opt i i i~ isc  their cropping arca - prctlictions of crop growth ancl yicl t l  can be made using 
historical c l i l i~a lc  inforinnlion, will? a range o f  ~v:~tcr  i~l locations. Tl ic  optimum irrigated 
cropping arca can thcri he clclc~.minctl for ;I giver water allocatiori. 

7. Scl~ctlulc tlic ~ i c s t  ir.rigatiori - using I-lytlro1,OGIC to predict wlicri e particular f ield w i l l  
rcq~ i i rc  tlic 11cxt irrigation. and im ~ S S C S S I T ~ C ~ ? ~  crop gs0wt11 to cliltc. 

3. Scenario malysis - using FHytIroLOG1C i o  assess the consequences of t l i i lcrcnt irrigatiori 
inanngcniciii. T'liis can be fi11-~11cr broken tlo\vn into two main types ol' 'What il' qe~estions: 

a. T im ing  o f  ii.i.igaiions - the cffcct o f  first and last irrigation dates: arid tlic impact o f  
str.ctcliing irrigatior tlcficits. For csamplc "what i f  I delay irr igai i t ig this ficlcl i n  an attempt 
to strctcli wntcr'?" or "wli;li i f  I ir.rigatc at ;I lwvcr deficit ant1 more I'rccje~critly'!" 

b. A~ncjunt o f  water -- the c f k c t  on crop growtli ancl yicl t l  o f  tl iffercnt water availability 
(nliocatiori and irrig:~iioii system cfficicncy). 120r cxan~ple,  'wliat w i l l  crop yicltls he i f  I 
rcccivc and apply an extra 3MLI l ia  o f f  allocatiori f lo~v'? '  



4. Benchmarking - calc~i lat inf  crop water use efficiency figitrcs (aclaptctl l ron i  \WE 
calciilator tlcvclopctl by  I h  Suii i l  'Tennakoori ancl Stcplicn Wlilroy) i n  conjunction with 
act~ia l  f ic ld ~ ~ c s ~ i l t s .  1 0  ;tIlow cotnpi i r iso~~s bclween crops arid seasons. 

Esamplcs o f  tlic i tpor ts  gcnc~xtc t l  thy l-1ytlroL.OC;IC ilrc conlainctl i n  Appendix o f  the reporl. 

Figure: 1-lytl~.oLOGlC: soflwarc for cotton irrigation maliagcmcnt (opening screen). 

Significant planning into l l ic fi i l i irc inl'rastriictiire o f  soi t~vnrc t lcvclopmcnl to inniritain arid 
improve l'unclionalily o f  DSS l i i ~ l  also commcncetl during thc coiirsc o f  t l i i s  project. 
Constant i ~ i p i i t  ancl Scctlhach Iios hccn sori from all CottonI..OGIC ~ t ; l l i c l i ~ l t l ~ i . ~  (rcsc;u.cliers. 
gro\vcrs ancl i i i t l i istry) tl i ir i i ig tile planning ancl clcsign o f  the ncw CottonL.OGIC software. 
l'liis process 113s inclutlctl a review ol' cxislirig CotronL.OG1C sofrbvarc, the creation o f  
Futictional specification tlociiriicnts, tcclinical specification dociiriicnts entl a soitwarc 
prototype, Tl ic  result o f  this input has seen the inclusion o f  new iclens and also the 
rcl'irtctiic~il o f  csisl i i ig c~ r i cc~ ) t s .  

Rctlcvclopt~ici i t  o f  E n t ~ n i o J ~ O G l C  soi'twarc has bcgitn. I t  is ariticipatccl that a tlcsktop ancl 
I ~ i r ~ i t l I i c I ~ I  vcrs io~i  \\!ill he iiiatle av;lilahle I(.) iiitlustry i n  the 2006/3007 cotton season. More 
tictails ol' tlic Cottonl.,O(ilC reclevelopnicril arc containccl in the l'inal C R D C   port CSl'l5 I C  
'Suppwt t l c v c l o p ~ ~ i c i ~ t  anti iritlepcnticnl cvaliialion o f  corlon manngcrncnt packages'. 

Cotton CICC's Wcbsitc 

D i i r i i ig  the coursc o f  this prqjcct the Cotton Maiiagcnictit Support Systems team li>ivc hccn 
illso rcspo~isiRIc Sor the tc~ l i l i i c i t l  ~ I cvc lop~ l i cn t  01' the Cotton CRC's website. O ~ e r  the C ~ X I ~ S C  

o f  this project the CI IC 's  wchsitc has lheeti ~ipgtxt let l  to bc a f i l l ly clatah:rsc tlriven ~vchsitc 
thitt cni~l) lcs iliipi.ovet1 I't~octionality ilrid m;1nitgcii1cnt. 'I'lic Cotton CRC's wcbsitc has hccii 



l'unctionitig wc l l  and usage is stcatlily increasing especially i n  the use o f  online decision 

Total Decision Support 

J 
I'igore: 'l'lic numhcr o f  web sessions recorclccl that detail the usage o f  tlccision tools (clay 
clcgrce calcillator. ESD, pest ancl bcncficial guitic, Nutr iLOGIC) delivcrccl on the Cotton 
CRC wchsitc.(Junc 1-004 l o  July 2005). 

Figure: Screenshot 01' l l ic Cotton (:RC's liomcpogc. 7'hc technical inl ' rast~~ucti~rc ancl 
sol'rwarc t levclop~iicnt for ihc CRC's websitc was i lc l i \~crct l  hy  i l ic  CSIRO Cotton 
Management Suppor.t Syslcms tca~i i .  

Coiiiri ion M/lot lcl l i t i~. Protocol and O Z C O T  

Tl ic  C S l l i O  Common Motlcl l ing Prolocol (CIVIP) is n process by wtiicli n~ot lc ls arid tlccisioti 
1001s i ~ r c  CICVCIO~CCI ill a silnilar environnient to enable sllnring o f  inforrnntiori imcl reducing 
progmmming el 'hr i  across tl i l 'ki~cnt g r o ~ ~ p s  i~ ivoI \~ecl  in i l ic ~ I e ~ c I o ~ x i i e ~ i t  o f  ~ i i ~ c l c l s  i l l id DSS. 



During the C O L I ~ S C  ol't l i is proicct t i i c m b c ~ . ~  OS tlie Cotton Management Support Systei i~s Team 
col lal~oratct l  wi th Cai~berra CS1110 ailcl APSIZU colleagues i n  irnplcmcntil ig the CSlRO 
Conimon Mot lc i l ing I'i.otocol (CMP) as L\;cII ilccessing a range ol'tools tliat w i l l  assist with 
s i i i>~i la i ion moclcl tlcvclopnient. 

Work oi l  OZCO?' Iias iriclucletl tlie i n c l ~ ~ s i o i i  ol' a new, Rate o f  L>cvclopmcnt to First Scluarc 
f ~ ~ ~ i c t i ~ r i  t l e v ~ I o ~ ~ ~ ~ l  hy  D r  M i c l ~ a c l  Illangc, work o n  Lin t  Quality simulation to a !point wliere il 
i s  ~ i i i n g  I'tii.tiicr valicIatiOn.  cl v;u.ioiis motlifications in  manogciilcnt roiitincs atid 
progr-uii logic f low lo mcct tlie rcqctircmcnls of tlic motlcl running bcl i int l  F-Iyclro1,OGIC. 
Progress townrtls having a Cotton rnotlci run in  a Common Mot lc l l ing  Protocol cnvit~onmcnt 
Iiavc consistcrl of invcsiigations into a n ~ ~ t n h c r  o f  altcrnalive approaches that c o ~ ~ l c l  be taltcn 
to acliicvc tlic clcsirccl eiicl point o f  a new S ~ ~ l l y  l'iinctionol nni l  valitlatecl moclel. The 
approaclies 1i;lvc hccn ciiscusscti ant1 asscssctl ancl the picfcrretl path has been itlcntificcl. The 
approach that we \\ ' i l l  take w i l l  yiclcl the grcatest siircty o f  a valiclalctl niotlel in a worka l~ lc  
timehamc that is nol  tlcpcntlnnt upon ihc vagaries of proposecl tlevelopmcril paths o f  other 
iiioclclling groups. bi11 stil l allows l'or close intcglxtion ancl coopcratioii wi th other research 
teams. 

Tl ic lpcs~ anti bci1cfici:il giiiclc lias hccn ~ipdatct l  wi th new il lfornlation ancl is citrrcntly 
avai1al)lc over tlie Cotton CRC's wchsitc. T l ic  inl'~)rrnntion has also h c c ~ i  tra~xl'ortnctl using 
i l ic I-Iclp & Mnri i talO soft\,vai.c which w i l l  cnahlc paper basccl ancl onlinc publishing. OpLiotls 
oi l  I iow 10 dcl ivcr tllc guiclc i n  l'i~tilre are now being cliscussecl. 

Feedback or comments 

Figure: Scrcensl io~ ol' the online pest ancl henel'ici;tl guitie tlclivcrctl over the Cotton C R C  
wcI)sitc 



Snnclra I lcuiscl icr w i th  the help OS Lcwis  Wilson i l l id I lobcrt  Mcnsah has re-structurecl the 
II'M g~iiclclincs using the aullioring tool, I-Iclp & MariualO which enables miilt iplatl 'orm 
tlclivcry o f  inl'ormaiion (cg. LVWW, hartlcopy, C D  ctc). 'l'hc IPVI  guiclclines arc now 
orgimiscd into a set-ics OS ohjcctivcs: similnr i o  the IPM seciion i n  the BMP manual. I t  lias a 
'how to' c~ i ip l i i~s is ,  explil ining tlic tools ancl tcchniqnes available to ncliicvc tlic objcctives. 
Copies or the rcvisctl I P M  gi~it lel i i lcs lia\:c bccil printctl imtl t lcl ivcict l  to inclustry. The II'M 
guitlcliries arc also a\ iai l ihlc onlinc and ol i  rhc Cot ionPAKs CD. 

E x l y  Season Diapnos.. 

T l ic  cndy sc;rson tli:rgnosis (ESD) tool was tlevelopctl for tlic CoLton CRC's wcbsitc to assist 
with the agronomic i i iat iagci~icnt o f  cotton crops. I t  involves a crop ii iaiigcr monitoring Llicir 
coi tor~ cl.op's clcvclopmcnt xitl using ihc ESD tool i o  help assess w l~c t l i c r  the crop is 
sul'Scring l'rorm any S~I.CSS. E i ~ r l y  in the season tile rate o f  I ' r ~ ~ i t i ~ i g  110tlc tlevelopmcnt i s  
riionitorctl, wl i i lc  lilter i n  i l ic s c i ~ ~ i  the rate o f  nodes above white f lower are monitorctl. 
Both latcs arc asscssctl agninst a potential rake that requires estimates of clay tlcgrces. T l ic  
ESD has bccn l i i i l ict l  to tlic S I L O  t h y  tlcgrec calculaior, and allows the users to cntcr the 
c~.op's sowing date i lnd i l ic ~IIICS on w11icIi [lie mcasure~ncnts were taken. The ESD then 
qucrics (lie pa[cllctl poirit cialaset using tile S ILO clay tlcgrcc cnlc i~ lator  ant1 reiut-ns [he (lay 
degrees for cilcli measurement tlaic arid then plots the I.CSLI~~S (sec F i ~ u r e  below). 



Early Season Diagnosis 

i ~ :  The early season ili;~gnosis web tool on tlic CRC wclx i tc  t l cs ipc t l  to assist wit11 
Bollgairl [ I  crop nianagcrnclit. 

I > ~ ~ r i n g  the cuiirsc o f  this p~.ojcct a wch inlcrfacc to allow grc;~lcr accessibility of wentlier iuitl 
clitii;itc tlata h r  rcscarchcrs at the Australian Cotton Rcscnrcli Institiitc was tlevclopctl. I t  

prcscrlts information 011 lhe cii i~rcirt wcatlier slatus as well  as access to climate data records 
SLOI.C([ i n  ;I database. 



Figure: Scscen shot ol' tlic Auslsalian Cotton Rcsearch Institutes weather clala tlelivcsecl over 
the Cotton CIIC's wehsite. 

ColtoriLOGIC Iriscct Check Cards 

Santlsn Dciitschcr coortlinakxl entl tlcsignctl the new pest. bcncl'iciol and crop cliecltirig cascls- 
which also support tlals colleclion for pest ancl beneficial densities, clamagc rccorcls and crop 
nicasiircmciits iisecl hy the ESII tool. l 'he cards were prinietl by CSD anti ;I sariiplc card was 
tlis~sihntctl to all ENTOpalt iiscrs who received ;I ncw 11'M Gi~itlelincs. Deceliibcr 2005 (Card 



Valitiaiing DSS i n  real sit~~;itions i s  i~nporiant ior clcvcloping efl'cctivc and u s e f ~ ~ l  [ools. Ficltl 
valitla[ion ol' [>SS during Lhc co~irsc oi' this project corisistccl psin1;irily o i  Lwo components: 
vnlitlatioli of ESD Tool m t l  tcstilig ol' sampling rncthotlologics for sucking pests. 

MS Dcutsciier has also complciccl a tlt.aft manusci-ipt which h x  been rcvicwctl by collcagi~es 
analysing ihc sigliific;lnt ;liilount ol' tiaia collcctetl in Enio1i~oL0CIC field valitlaiion tri;rls 
contiuctcti over many ycnrs funclcc1 it1 prcvious projects. I t  is c~ivisagctl that this information 
wi l l  he pilblishctl in rcfcrcctljournals and Lhcn distributed witlcly across the intliistry. 



'l'hc 1':asIy Season Diagnostic (ESD) tool can l iclp coi lon gsowcrs ;~cli icve opl imal crop 
g r ~ w t l i ,  i i ia l~ is i ly  imtl yicltl. 'l'hc ~\,cl7-l,asctl systcin graphically compares observctl crop 
t lcvclopt i ic i~ l  tclaia w i l l i  21 po~ciiti;ll O S  iilrgct line. 

I l ~ i r i n g  i l ic  past two SCISOIIS, the ESD tool has hccn rcsretl i n  the f ic l t l  to cvaliialc its 
pwfoi-m;mcc ancl i t lc i i t i fy oppor l~mi i ics h s  f~ i t t l rc  ct~hi~ticci i ict i ts. 

During the 1004105 scason ;It1 cspcsimcnr was contlnctccl 10 focus on measuring the 
cfi'cctivcncss o f  the ESD tool i n  tlclccling nianagerncnt issues early to acli icvc oplitnal yield 
aiitl i i ia lu r i~y .  Rcsulis I ro l i i  i l l is csperirneni confisrnctl 11ic import~uicc o f  monitoring a range 
of c iup gi-o\vtIi iiiclicalors which cncoiiragctl ~ l i c  fi irt l icr cnhnticcincnt l o  l l ic  ESD tool to 
inciiitlc a fruit  t lcvclopi i icn~ sr;~ph. Tl ic  tool was tlicti sc-nametl the Crop Dcuciopnicnt 7'001 
(C:DT) anti cnliancciiicnrs i o  tlic tool arc being iiiaclc as part o f  a new C R D C  project r i t lct l  
' I lc i ivcr ing scieiice 10 agribiisiiicss - Coilon managcmcni supporl syslciiis'. 

'flic gsowirig popnlnriiy o f  the beat slicct sampling mctliocl to ltecp track oi' irisect n~ lmhcrs  i n  
COILOI~ LWS  lie catalyst o f  a sl~icly contliiclccl i n  2 0 0 / 0 3  to tlclcsmiiic conversion sclnlioiisliips 
hy coliiparing CLI~SCIIL i iisecl sai ip l ing mctliotls. 'I'lic p~.c!jcct compasctl lhc  efficiency o f  the 
heal slieci snriipling t~ ic i l io t l  ngairist cslahlislietl i i icil iotls o f  visual clicclting arid cl-vac sticlioii 
sampling. T l ic  results clearly sliowctl i l lat beat sliecls proviclc superior csiiinates of the 
tlcnsi~ics o f  hc t i~ f i c i i i l  iiisecLs aiitl grccri mi i i t ls  (Ci~c:oriiicitlcs tiiIriiir,s) I'ountl i n  cotton. 
Ho~vcvcr. ~ h c  rcsiilis slio\vecl that visu;ll cliccltirig is bcsl for all stages o f  I-lclicoverpn. ancl a 
~.ange oi 'ol l icr small pcsis. Will1 llie esceplion o f  sniall wasps, cl-vac sampling was tlic least 
c l ' k c ~ i v ~  ~ i i c t l i o t l  o l ' c ~ i ~ i ~ i i n g  insects i ~ i i c l  spiclcrs i n  cottori. 



i \cci~rately snrnpling pcsts and hcncl'icial astliropotls in i\ust~.alian cotton crops is an essential 
cornponuit (of inlegratcc1 pcst manageinent psogrxns. Wi th  retlucctl cjuantitics o f  pcslicitles 
ap[)liccl to Uollgarcl I!@ (tsansgcnic) cotton, scconclary pests sitcli as the gsecn r n i s i t l  
(C~~c~o~ciicrds dilciri~s) asc now becoming inosc common. Tl ic  acltilt grccn niiricl is tl iff icult to 
saniplc  ILK to i t s  ' f l igl i ty nature'. Current sampling tcchniqiies i nc l~ i t l c  the siantlastl visual 
eliecli i l~i i l  I~?OI.C recently the heat sllcct nictliocl. 

A\ siniilnr pcst in tlic IJ.S.i\., tlic tr~rnisliccl plant bug (I,y::1t.s liiirolori,s) is accurately samplccl 
usirig a swccp net. l l cncc  tlic ol?jcctivc o f  this s t ~ ~ c l y  was to cxan~ inc  the s\vcep ncis abi l i ty to 
accurately atxl coilsistcnlly sample the green rnisitl. Also to con?pi~rc i t  l o  the ci ir~'cl i t  
t e ~ l i n i t j  ties imtl provide conversion i'i~ctoss 0ctwee11 them. 

R~SLIIIS from tlie stricly intlicatctl that the s\vccp ncl metliotl is a very k~s t  coiisistcnl ant1 
accurate mctliotl for sampling pcsts ant1 bcncficials, pasticularly grccn rnir i t l  aclults. insect 
densities fo i~n t l  using ii s \ \ ~ e p  net cim he easily convcstcti hack i o  intius11.y tl~sesholtls Eos 
managcmcni. 

Each year o f  this p j c c t  tlie Cotton Management Suppoi.t Systems gi.oup contluctctl 
tlcclicatctl ~vorkshops for CottonLOGIC software in  each of the niajoi- cotton growing regions. 

C~t r rcnt ly  CottonLOGIC is hccn ~ iset l  i n  the Cotton CI IC 's  cotton psoci~~ction coussc, plant 
protection c ~ t  The I h i v c r s i l y  o f  Quce~lslantl. ant1 tlie cotton protluctior cestificatc thsoiigli 
Warren T A I E .  

. . 
In adclition to tlic training tlic Cotton Managcnlcnt Support Systems has ~ma~ntninctl  a phone 
help desk availal3lc appsosirnately 3 clays per week tlii-ougli the Cotton CIIC's Technology 

Coilsrsiiclivc kcclhacli is i~npct.ativc for thc tlcvclopincnt o f  itseft11 tlccision suppot-t systems. 
P ~ l l i c  Cotton Managcincnt SLI~~OI-1 Syslenrs ~ises thc h l l o w i n g  mechanisms to assist in  
feedback from Lhc int l~ ist ry:  . 1::. , ~ i ~ I i t ~ i t i n g  : . an incli~stsy atlvisory coniiniltcc for i l c c i s i ~ n  s~ipport;  
0 i\ tleclicatctl Cotto~rLO(.;lC/cIccision support websire (see Figure I>cIoLv): 
0 CottonI.OCilC irklining worksl~ops; 
0 i\ d ~ ~ l i ~ i ~ t c d  phoiie help tlcsli tlirougl? tlic Cotton CRC's Technology RCSOLI~CC Centre: 

,>4ttenclaivx at inclustry conl'crcnccs ancl fo r~~ tns :  
0 Cvaliiation usii ig a i l  intlcpcilclcnt co~isultant: 

Oir-i'asn? f ield validation ofclecisior~ st~pport syslc~ns: 
Invo l \~c~ncn t  i n  the Cotton CIIC's extension network; ancl 

* Forlniil sur\:cys. 



Figure: The tlctlicatctl \vch page tlcsignctl to support CottonLOGIC users 

-1.0 instigate the spccii'icalions sc t~~~ isc t l  for the re-tlcvelopment of  Entomol..OGIC: a ii icclii ig 
was licltl in Gooiitl iwilidi 011 t l ie 11/03/1002. 'fliis meeting aimctl to bring togetlies tlie 
Australian Cotton CRC cntoniologisls and sclcvmt cxtcnsion staff 10 sc-visit the old 
F,n~otiiol.,OC;iC bcl'osc hsainstosming ideas to incorporate the latest Integsa~ctl Pest 
iManagcment ( P M )  scscascli into the new EntornoL.OGIC. A f k r  this ineeting tlic se- 
dcvclopmcnt spccii'ications stilstctl to Lake bsn i  wliich inclutletl Llie f~inclionali ly o f  the 
eui-sent system, the incosposntion o f  Il'M scscascli aritl uses fcctlback collcctetl fso~i i  past 
evaliiations. 

5 .  I'rovitle a conclusion as to research outcomes comp;iretl w i th  ol),jectivcs. Wha t  are 
the "take home messages"? 

A take lionic mcssagc is that this pmjcct was able to tlclivcs a large langc ol' w o ~ ~ l t l  class 
cotton tlccision s~~ppo r t  tools. Thcse i s  strong eviclcricc to suggest that thcsc tools osc 
consitlcscil val~iablc to tlic int l~ist ly. A range of  [)SS activilies ~ i t i c l ~ ~ . t ; l l i ~ ~ i  to assist intlustsy 
in crop management wcrc: 

NutsiL.OGIC Online; 
l-lytlsoI..OGIC \wsioi i  I : 
Comiiicnccnicnl o f  CottotiLOGIC rctlcvclopment; 
Mairitcnaricc of the Cotton CRC's wchsite: 
Lmplc~iientatiori o f  the CSIRO's common ~iioclelling psotocol; 
Co~~ ip lc t ion  O S  the online pest ancl bciiclicial giiitlc. 
Assistance in co~iiplct ion of t l ic  revised I P M  guitlclincs; 
I<cleasc of  tlic orlliric E x l y  Scason Diagnosis Tool; 
Dclivcsy of Mpall Vale ( ~ \ C l i l )  wcatlier data onlinc: 
Completion of  a ticw version o f  tlic CottonLOGlC insect cliccli castls; 
I'icltl valitlation of  llic Early Scason Diagnosis 'Tool aritl sucking pest sampling 
nietlioclologics: ancl 
Coiicluct o f  Cotionl~,O(~i1C.~/I-lytlsoLO~~lC~ tl.aining ~vosksliops ancl provision of  a tlecision 
SiipporL llcipilcsl\. 



6. Detail how your research II:IS atldressetl the Corpori~tion's three Outputs - 
ISconomic, I':n\ironmentaI antl Social? 

Improvetl tcchnologics to assist wi th optini ising stl.iltcgics for pest ;~ntl  irrigation rnanngcnlcnt 
Ii:i\~c tlic hcncfit to incrcasc fibrc quality and yiclcl. Optimising inputs sucli as festiliscr, water 
i ~ n d  1xsticicIcs w i  / l  i ~ l s o  r c t l ~ ~ c e  costs ancl incscasc profilabi l i ly .  

Scnsihlc antl logic:il tlccisions hasctl o n  soitncl science ancl ut i l is ing i t i formation technology 
tlcnionst~.atcs a willingness to optitiiisc use o f  inputs s ~ i c h  pcsticitles fcrlilises antl water. L.ess 
pesticicles arid fertilises w i l l  bcncfit the r ivcrinc en\;isonmcnt. Api~ropr iate t iming o f  irrigation 
practices lcsscns the chance o f  clccp tlsainc~ge. 

D c m o n s t ~ x t i o ~ i  to conimunity o f  ihc Australian cotton inclustsy readily adopting innovative 
inforrn;~tion icchnologies to improve rcgionnl cconornic and cnvisonnicnt s~~stainabi l i ty .  The 
ticcision s ~ ~ p p o r t  SO~'LL\J~I~C ~ I~OCIUCC~ by the C o ~ t o l i  Mi~n;igcnient Support Systems Team can 
also be usecl for education ancl training. 

7. I'rovitle a summary of the pro,jcct ensuring the following areas are atltlressetl: 

a) technical advances ;~cl~ievccl (eg con~mercially significant tlcvelopn~ents, palcnts 
applied for or granted licenses, etc.) 

Sol'twarc was provitlccl frcc to industry so n o  dirccl coii imcrcial iniplications at this stage are 
cnvisagctl. 

1)) o t l~er  information tlevelopcd from rcse;lrcl~ (eg discoveries in methodology, 
equipment design, etc.) 

c)arc changes to the Intellectual Property register required? 

14 summary o f  I P  that was usecl ant1 gcncraictl as part of' this project is presented in  tlic table 
bclow: 

I I'ro,jcct Participant I)escriptiol~ of 11'. T 7 
sur)r)lving Bacli~rouncl . . * ., ... 
I P. .. 

CSIRO Plant lnclilstry 

All  Software Tools 
CottonLOGIC Software; 11' Siiuation - Copyright: Contlitions o f  
IJsc - Rcscarcli 14u1.ccnicnt: lscetlom to Oocsatc - Yes - 

CSIRO Plant Intlicstsy 

CSIRO Plant Incli~stry 

CSI I IO Plant Intlustsy 

- - 

'. 

I-IytlroLOGIC Sol'twarc; If' 
Use - Iicscnsch 
EntonioLOGlC software; It' Situation - Copyl-iglit: Conclitions 
oi' lJsc - Rcscasch Agrccnicnt: Fscctloni to Opclxte - Yes 
OZCO'I' crop siniulatioti tiioclel Soft~vnre: I P  Situation - 
Copyright; Conditions o f  Use - Rcscasch i\grccmcnt; Frcetlom 
i o  Operate - Yes 



CSIRO Plaiit Intluslsy Early season ciiagnosis/tlny tlcgree ca1cul;ltor: IP S i t~~a l i on  - 

Copyright; Contlitions of Use - lieseal-cli ilgreemcnt: Freedom ---- r- 
- 

1P Sit~latiui i  -- Copyiiglil: Contliiioiis of 
CSLRO Entomology 

Use - Rcscarcli Azrcemcnt: L'rcctlom to 0i)cralc - Yes 
C' -- 

CSIIIO Plant Incliistsy 
~ u t r i [ . ( ) G ~ ~ :  LP Sitiiatiori -Copyright: Cotitlitions of  tisc - 
Rcscnrcli Agiccmciit: Frcctlom to OPCKIIC - Yes 

CSIIIO Plxnt Iiitluslry Sccliai.io Gene~xlor: I P  Situation - Copy~'iglit: Conditions 
of  Use - Rcscarcli c\grccriicnt; Frcctlom to Operate - Yes 

CSIRO Plant Inrl i~stry WUEcalc; IP Situation - C:opysiglit: Conditions of Use - 
Rescaicli Agreement: Freeclom to Operate - Yes 

8. Detail a plan for the irctivitics or other steps that may he talten: 

(a) to fnrther tlevelop or to exploit the pro,ject technology. 

(b) for the future presentation antl tlissemination of the pro<ject oulcomes. 

Dcvclopnicrit o f  DSS is specifically ainictl at ~~cscarcli tlissciiiinatior~. CottonLOGIC ancl 
other tlccisioii SLI~IIOI.~ SO~I\VWC ilic coiitiri~ially being ~rclci~scd or ~ ~ p g r i ~ t l c d  via il ic Cotton 
CRC's wctxite or tlistrihittctl t l i ro~lgl i  the I R C .  A key outcome of  tliis project wi l l  be tlic 
provisioti o f  new tools in ;I riiuiiher o f  formats (writtcii, C D  ,WLVW) to niect the nectls of 
intlusti,y. This w i l l  elisurc inclustry-wide occess. Mirror rclcascs or improve~ncnts to software 
are seatlily availahlc tliroiigli tlic Cotton CRC's wchsitc. Other initiatives incliiclc: 

Tl ic formal selcasc of  I-IyclroLOGlC wi l l  occur during tlic lik of t l i is  project. 
S A rctlcvclopetl HEc\PS wi l l  hc made available to rcscarcliess. 

I~iiprovcmciits to tlic iiscr-fsiciitlly OZCOT wi l l  be mntlc available to extension personnel. 
The CRC's wchsitc wi l l  be iiiairitninecl. 

Tlic Ilccision Suppoi-t Teain is a component o f  tlic Cotton Extension T c m  anti tliroiigli tliis 
gro~ip cflcctivc mctiiotls o f  up t la t in~  inclustry about aclvanccs in DSS wi l l  bc tlcvelopctl antl 
training provitlctl 1)r tlic cotton cxleiisiorl t c m .  I n  atltlition to tliis rcgiilar publications in the 
Australian Cotlorigrowcr arc ilevclopccl l i i gh l i~ l i l i ng  the clcvclopincnt antl ~ l s c  of tlecisioii 
s i ~ p p ~ r t  tccliiiology. Iicgillarly incmbers o f  tile Cotton Managcmcnt Support Systeiiis tcain 
illso present at field days ant1 at inclustry confcreciccs and i,riilns. 111 ostler to rnnintain the 
quality o f  o ~ ~ r  work we also p~ibl isl i  o~itcomcs of  our. tlecision s~~ppor t  clcvclopinciit in 
international joiirnals. 

This p~.qjcct has strong links with tlic opcsalion of  the Technology Rcsoiii.cc Cciitrc o f  tlic 
Cottori CRC ancl clelivesy of  luscarcli outconlcs from both CRDC ; l i ~ c l  Cotton CRC fnlitlccl 
prqjccls. 

(C) for future rese;~rch. 

A ixo.jcct titled 'Dcli\:cring sciclicc to agribusincss - Cotton management si~pport systcriis' 
has bccii sul,liortctl by tlic CIIDC' ancl Cotton CRC t1i:lt coinhitics tliis i~roicct  antl tlic oroicct 



s ~ ~ p ~ x ~ t c c l  by  ti le CI IUC:  and one by  tlic Cotton CRC. Tl ie new project w i l l  bccornc tlic 
principle pro,jcct tliat siipports the cotton iritliistry's invcst~i ient  i n  tlecision support 
clcvclopmcnt. 

The new pro,jcct w i l l  htt i ld on cxist i i ig tools ancl sol'twarc ant1 tlevclop new itifi.:istr~tcture in  
the case oi' CottociLOGIC, hiit w i l l  also cxplo i i  opportuiiitics to tlcvclop a range o f  srnaller 
hcussctl tools that may hc tlclivcrctl by  CD or  [lie W c h  mtl to f ~ ~ r l l i c ~ .  tlic ~ l c ~ ~ c / ~ [ ~ ~ i i c n t  o f  
soriic existing ~ o o l s  that arc ciirrcntly not being ilsetl c f lcc l ivc ly,  s~tc l i  as HEAPS. Sornc 
spccii'ic cxalnplcs of other ;iclivitics ancl opportunities that w i l l  hc  uncle^-ialten include: 

(intiergo routine iiiaintcnancc o f  C o t t o l ~ l ~ O G I C  software infraslriictirl.c to rricci l'uti~rc 
~icetls o f  all sectors ol' Llic intlusti.y. 
Scope opportui~it ics to al low C:ortonI..OGIC to siipport fih1.c to l'gibric. 13MP and C C A  
i~i i t iat ives. 
l ic t lcvclop l:ntomo120GIC to nicct current arid lnturc II'M systems. 
Upg tx l c  l- Iyt lroLOGIC and the liantllicltl version of  CottonLOGIC. 
Rcscarcli advanced appl.oacllcs l o r  cl-fcctivc information tlisscmination and collection cg. 
wirclcss tcchnologics (cg. IXII7'T tcciinology by  Tclstr;~). 
Exploi t  the capahilitics o f  the sciclicc basccl modcl l ing capabilities (eg. O Z C O T  ancl 
IHEAI'S) 
Enhance Nu t r iLOGlC Ibr inarlagcriicrit o fo t l i c r  n~~l i ' icr i ts  i n  the soil. 
EspIorc o p p ~ r t i ~ n i t i c s  to t l e v e l ~ p  a 'DiscaseLOGIC'. 
Dcvclop tools to opiimisc yield ant1 quality of Rollgarcl I1 ancl I'LI~LI~C t r m s g c ~ ~ i c s .  
Develop otlicr onlinc tlccision tools such ;IS the early season diagnosis tool. 
Enli;~ncc ancl maintain Cotton CIZC wcbsitc i i i f rastrt~ctu~.e 
Facilitate an ilitlustry advisory coinmittcc 
C o ~ i t l ~ i c t  iri i lcpc~itlcnt cval i~at io i i  o f  [lie impacl ofcornp~i lcr isct l  tlccision s~~ppor t .  
f'rovitlc software si!pporl and tlctlicaletl training. 

L i s t  the p~rb l i ca t ions  arisirrg f r o m  the research pro,ject ant l lo r  a pub l ica t ion plan. 
(NI%: W h e r e  possible, please prov ide a copy of a n y  poblication/s) 

Ikuiscllcr. S.l).. ant1 I i .  M.1'. (2003). i\tlv;~nccriiciits in computer-isetl tlccision support for 
i-\ustl-ali;in ct)rton systc~iis. 111 ['roe. incl  Worltl C.'otton ConS. Capcto\vn. South Africa. 

Ilciitsclicr. S.. Johnston. S.. ancl Tli;~hur. L. 2004. Tlic ESI) tool hclps you stay i n  control o S  y o ~ ~ r  
Iioilg;irdOO I1 crop. In I'roccctlings oi'111c 12111 i\us[~.aliaii rot ton C:onScrencc pp. 223 - 227. 



Dcutsclicr. S.. Wilson. I.,. and Mc l is t~ l~ .  R. 3004. Integrated Pest Manage~ncnt Guidelines Sor Cotton 
I'rotlitction Systc~irs in ,Australia. The !\iist~.alian Cotton Cooperative ilescarcli ('cntrc. I'ai-agoii 
L'rintcrs !\ustral;lsia~~. 

I3a11gc M.1'. . 2004. ln\:itctl spctikcr ;I[ Florida IT~iivcrsiLy~ University of Arkamas. Texas /\&M 
[T~iivcrsity (Liihhock. Ilv:~ltlc. Collcgc Station. Sinton. Dcattniotit) on 'Atlvt~ricet~icnts in  Decision 
Suppiwt in tile Austlxlian ('ottoti 111tliistry' ancl in Toowoonihn o n  'Opportunities for Texas F;~rining 
Systems' 

I)eiitsciler, S I .  i d  f3angc. l (200.1). i\tlvaiicctncnts in  co~iiputcrisetl clccisiotl sup[)orL for 
i\ustraliaii couoii systcliis. h i  l'roc. 3ntl World Cotton ('onf. Capetown. South Africa. 

Sai1tli.o I>ciitsclio. gave a presciitatioii o n  col~lpilrison o f  thc beat sheet tccliiiiqiic with cstablislictl 
rnctl~otls for sampling pcst o11d pwtlator ahiiiitl;lncc it1 cotton. Annual growctdconsultnilt iiptlatc. 
Muiigintli. July 2003. 

Ricliartls. Ql) ;111tl I>ciilsclicr SII. 2004. (:otton, science ailcl Lccliiiology, scliiinor to studcnts li.oin 
('alrossy High Scliool with S:intlra IIcutsclicr. at AC'III. 3rd May 2004. Narr:~h~.i. 

Ilcutscticr. S. A.. I'acililatctl a n ~ ~ n i h c r  ;I s~rioll wo~.ksliops a i~ i ic t l  to cclucstc the intliistry ahour 
~nonitoring I3ollgal-tl [I crops. this iticlutlcd the use o f  the ESU tool. Diiring the August 2004 
A u s t ~ ~ l i w  (:otton ( .~o~~ fc rc~ i cc .  

i)ci~tsclicr. S. A.. t lc i i~o~~str ;~ lc t l  Cottori[,OCiIC: for the Palm to a group of C'alrossi year I I stutlc~ils. 
il~iil ;IISO ;~itciidcd ;I high scliool e~reers diky in Wee Wail i t r  prornotc careers in cotto11 ~.csea~.cli. May 
2004. 

1)cutsclicr. S. A.. as n iilcmbcr 01' the cxtc~~sio i l  inscc1 l'(>ciis team. assisted at ilic Morcc T ~ ~ t l c  sliuw 
~ 'K( 'cs tc~ is ion  tcniii st;~iitI autl coortliiiatctl tlic parasitic wasp tlispl;~y. May 2004. 

1)cutsclicr. S. A.. prwct~tcd - Using tile web b x c d  Early Season Diagnostic tool to liclp niaii:lgc 
I3ollgartlO Il cotton. CSI)I('SIRO seminar. RSL. Nnrrabri July 2004. 



I h ~ t s c l i c r ,  S. A.. prcsciitctl iiiformntioli ;tboi~t the ESI) v;~litlation trials ibr the Feming  Systc~iis 
F o r ~ ~ i i i .  Iicld :I[ LIic AC'III. 1)ccciribcr 2004. 

lc i tsc l icr .  S. A .  r c s c i i c  ini'orniatio~i about the ESI.) tool ancl scco~itlory pest sampling ;it a 
Rollg;~nIQ [ l  [iclcl walk in I-liliston. Decc~nhcr 1004. 

1)cutsclicr. S. A.. prcsciitcd results 1'1,oni tlic O41O5 suniriier stutlcnt pr+xt  at ;I hrci~kf:~st ~ i i cc t i ~ ig  at 
Mdla lcy to discuss Incc season ilollgartlO I 1  pcsts ancl to 111cc.t up with L)cputy I'M John i-\ntlcrson 
wlio officinlly I;~tii~clictl ilic [I'M guidelines. February 100.5. 

Dc~~tseI~er.  S, A.. i n  coll;ihori~tio~i with T'ri~dy Stairlcs. coordiiii~ted illid iiii~iiagctl ttic seco~idi~ry pest 
display at i l ic Iliotccliiiology cyxn day. Narrabri. 8th +\[xi1 2005. 

1)custclicr; S.D.. and Ijangc. M.1'. (2003). Cotto11 tlccision support -What  does the I'uturc hold? The 
i4ustralinr Cotioiigro\vcr. 2-l(4). pp. 0-8. 

Ociistclicr. S.l>.. I la~igc.  M.P.. I..i~rs~n, D. iind I<icli;~ri l~, 1). (2004). Delivering science to agribusiocss: 
Austl.;~lia's cotton rcscarcli on the net. 'I'lic A~~stra l ian Cotto~igrowei-. 25(3). p p  50-52. 

I>cutsclicr. S. A.. D i l lo~ i .  M,. McKiiiiiori. C., M;~ns[icltl. S.. Staincs, T.. and Louisc Lawrc~icc. (2003) 
Giving i~lsects ;I good bcating. 'I'hc Australian Cotto~igrowcr. JunelJuly issue. 

Ilicliartls. QI). 200.5. IlytlrolAO(il(' for irrigation decisio~is. Lower Namoi 2005 Ficltl day book. 
Jmuary 2005. 

Ilicliartls QI) and i)ciitscllcr made co~itr ibut io~is were inatlc to the CS11 '1411 Austl-alian giiitlc to 
Ilollg:~rd 11 ~iianagcmciit' publication in October 2004. 

'l'lirclfi~ll. C'. and l)ci1tsc4icr. S. 2004. Comparison of  sampling techniques in cotton. I.,owcr N a ~ i ~ o i  
Field 2005 ficltl day hook. 12-33 Sant~iiry 2005. 

l)cutsclicr. S. A.. coortli~i:itctl and tlcsig~icd the 11cw pest, bcriclicii~l illid crop chccking cards. \vliicli 
suplx)rt data collection [or tlic ESI) tool. Tlic cards wcrc printccl by CXI) and ;I sa~i>plc card was 
tlistrihutctl to ;~ll ENl'0p;1h iiscrs wlio rcccivccl a new [I'M Gi~itlelines. I.)ccemhcr 3005. 

IIicliartls_ I).. I h i g c .  h/l.I'.. mtl Jolitistoii, S.13. (3-003) I-IydroLOCiIC: Irrigation water ma~iagcmc~it and 
risk analysis soli\\:orc lJscr Manual Vl.01. C'SIRO I'lant industry a ~ i d  Australian Cotton CIIC:. 
Scjjtc~iibcr 2003. 

I)ciitscIicr: S, A.. prcsentctl liow to iisc tlic ESD tool h r  tlic Cotton Sccil i>istrilwtors wch o ~ i  a 
Wctlncstlay. I)ccc~iibcr 2004. 

1)cutsclicr. S. A.. spoke 011 a Morcc based r i~dio station about inanaging UollgardG9 I1 crops using the 
ESI) rod.  Novc~iihcr 1004. 

Dcutsctici.. S. A.. spoke on a Morcc based i-;~clio station :lbout green ii i ir id sacnpling. !May 3005 



10. Have you tlevclopetl any online resources ancl what is the website address? 

Onlinc tlccision siippoir tools tlcvclopctl by the Cotton M:~nagcmcnt Support Systcn?~ lcani 
tlclivcrccl via the web iticlutle: 

S lLO tlay tlcgscc 
calculator 

Early season 
diagnosis tool 

Calculaics tlay 
tlcgrces ancl 
provitles Iiisiosical 
analysis 
- 
Crop monitoring 
tool b:lsecl o n  SlLO 
tlay tlcgrcc 
cillclililtor 

Onlinc resource for 
cotto11 iiisccts 

I I. I'rovitle ;in assessment of the likely impact of the results ancl conclusions of the 
research pro,ject for the cott.on industry. Where possible i~iclocle a statement of the 
costs antl potential 1)enefiis to the i\ustralia~l cotton industry or tlie Australian 
coniml~nity. 

This project cxplici l ly atltlrcsscs il ic C l i D C  ou~piits: St~slainahility by crnpowering pcople 
with ieclinologics i l ia1 enhance the latest arid best kr~owlcclgc generated by lalcst cotton 

c. 

1.cscarc1i. lecl~nology can assist will1 coiiiplcx tlccisions lhat can inlcgixtc Itnowledge thet 
optimisc psotliiclion ancl inpiits that arc sensible, profitnblc, antl have the lowest i l i i p x t  on 
Ilic siisro~intling envirolimenl. CotlonLOGiC and many of lhc software ~cnclatccl by the 
Cotton Mniiagemci~t Support systems team arc alrcatly ir~tlustry stantlnrtls i n  record keeping 
aiit l  pest managcma~t cailtl aspcds of  irrigation riianagc~iicr~i, arid t l i~ ls  its use is rccornmcntlcd 
in ll?c riiany cornponeills o l  Best Managcmcni Praclicc guitlclincs. 






