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SIRATAC FOR ALL REGIONS 

N.A. AAhbnrnP.r J<.D. Brook G.D. DaRoza. 

CSIRO Cotton RPsParch Unit. 

One of the notable featnrP.A of thP. SIRATAC PP.Rt ""'n"P.Pment syAtem is 

that itA nse co,,,,,,erciAllv followed P.Xtr"m"-lV q11icklv on itA initiAl 

formnlAtion. MoAt of SIRATAC's development, th1>refor1>, h"s occnrred in the 

commP.rcial P.nvirnnMP.nt. A8 nserR of the ~rnp.ram nn~ ranv,e froM th~ 

M;icq11ari" v .. uey to E1'1p_rald mnch work hAA gonP into 1'11\kinP. the pro1>ra1T1 

r"-P.iOnAl AJ)PCific. 

In Pach of thP major cotton 1>rowin1> rel'(inns thP nrol'(ram waA tPsted 

for twn yearA bP.forP it becAme co,,,,.,.._rciallv available. This allowPd data 

P.ath.,rinP. imd indicatPd arP.as in the pro1>r""' "'hich r1>nnir1>d furth"r 

development. This nroceAA has continnPd with co,,,,,,p_rciAl cropR. 

O!>eratinP. a PP.Rt manAge1T1P.nt l>rOP.ram ovP.r Ruch a wide are11 allows 1111 

nRers tn bP potenti"l benef ici11ri"s of chAnP.eR made to the l>rogram in 

rPsponRP to a loc11lizP.d pP.Rt J'lrobl""'· FnrthermorP, it asRistR those Mking 

the chanP.P.R to 1>ain an ovpr;ill nP.rspectivP. of the ;ittit11deA to pP.st 

control Rtr11te1>ies and the rP.lativ" importancP. of pests bP.tween r.._ginns. 

Althonl'(h thP rrogram h11A been Adapted to each rP.p:ion, the i1T1portant 

J'leAt 1'1an;il'(emPnt principles which are incorporated in SIRATAC rPmain 

nnchanp.Pd. 

BaAiA for SIRATAC's flP.xibility 

The information required by the SIRATAC program providPs " 

descril>tion of crop devPlopment and inflect activity in Pach managed field. 

The u111• of local daily 1'111Xi1'1nm and 1"inimum temJ'leratnrP.s enablP.s thP 

calculation of daily· day degreP.s. By A111T1min1>t the dAily day del'(rees fro"' 

,.owing and by ttRing the numbers of co11nted frnit an aP.e profilP. (i.P.. 

mll'lbP.r 1md 1117.e) of the indiv!d11al crnpfl fruit i11 bttilt np. S!1'1ilarly, the 

RPliothis J'IOfllllRtion is developed throngh the various age clllAAP.s on the 

b11sis of accumulated day dP.grees. 

The prediction of new fruit is bsRed on the average long term m11xim11m 

and mini..,1111 temperatures received in eJ!lch region. 
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URe of LocRl DRta to Predict SanarP Prodoction and Fruit Shedding 

The P.xpan11ion of SIRATAC hRe led to the accumulation of " larire 

quantity of information from all cotton growing reo;ions. Fruit counts from 

the different regionR havP. bP.en nsP.d to analyse croJ' dP_vP.lonment on a 

regional basis. 

In the SIRATAC fruiting model the rAte of production of nP.w sq11areR 

(J'Pr dAy degree) and the physiolol!iCAl RhP.ddinR of squares and bolls Rr" 

relatPd in that thpv arP. both dependent nn thP plant sizP. (i.e. thP nomber 

of fruitinp, f'itP.s) "nd thP. plant boll load. A full 11eason nf fruit counts 

can bP used to dP.fine a fruit Rheddinp; curvP and therefor" an estimate of 

sq11are production for any location. 

Full llf'ason fl"llit co11nte from e nnmber of field11 ovl!r a nnmber of 

years within e11ch major region were irrouped toRethf'r. Care wa11 taken to 

avoid f ieldf' which had suffered 11n1111n"l damar,E'. Analysis baaed nn fruit 

connta showP.d that 11quare production and shedding differPd re1tionally. 

Fi!':urP l(a) shows how thP. r11te of square production ill affected by boll 

1011d for two plRnt RiZP.R (earlv and mid flowerin1t) for thP. different 

regions. For light boll loads, therP. ia a trend for the rate of square 

production to incre1>11e 1111 von !110 north from the Macquarie V1>lley to 

Emerald and Biloela. Aa the boll load incre11sea thP. droo in the ratP. of 

11qnare production ia p;rP.ater for Emerald, Biloela and the LockyE'r VallPy, 

ao that thP boll load requirPd for cutout (i.P.. that rP.auired to CPaae 

aqm•r" production) is lP.sR for thl!sl! rl!gion11. For medim• and heavy boll 

load11, squarP. production i11 highest for thl! Downs. 

A similar co1111>arison between redons for fruit 11urvival is shown in 

Fip;urP. l(b). For a given plant aize, the percenta1te of 11urviving fruit 

decreaaP.e as the boll load approachP.11 the boll carrying c~pacity (i.P.. the 

boll load requirP.d to prevent further boll 11etting). For a givP.n boll 

load, pPrcent survival ill highP.st on the Downs and lowP.st at Emerald and 

BUoP.la. 

Crop J>erformance at Emerald, Biloela and the Lockyer Valley is 

associated with a greater likelihood of rank vegetative p;rowth in these 

•treas. Exc.,asive mutual leaf shading in rank crops will increase fruit 

shedding. Climatic factors likely to be important in reducinp; fruit 

snrvival are rP.duced rAdiAtion dne to· redncP.d dRylight honrs and mor" 
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frequent clondv wP.athPr. Hip.hPr nip.ht tP.mpPratnrP.A will AlAn mP.an 

incrMtRP~ nlpht rP.spirAtinn thP.rPbv rPdncinp. cArbon Rnpplv to fl"'tit and 

thP.reforP. incrnasinp she.ddin11. EffortR Are. nndP.r way to inclnd"' thP.Ae 

P.ffects in A nPw verRinn of thP fruit modPl, which iA Also sPnsitivP. to 

wAtP.r and nitrnp.P.n. 

Analvsis of prP.-f lowPring sonAre production indicAteR that 

non-climRtic factors snch '"' soil tvpP And condition ""'Y bP. jnst AS 

imnortAnt AA climAtic factnrs in obtaininl! f!ood Pstablishment. 

HP.linthiA DP.vPlnnmP.nt and FPP.dinp 

FiPld conntP.d HP.linthis Are nrPdictP.d for thrPP dAys into the future 

bAAP.d on local tP."'l'erAtnrP.A. ThP. nroP,ram is cBnablP of dPVP.lnpinp. thP. 

insects from "nv fi.,ld cnnntP.d lif P stARP. from whitP egp.s throu17.h to 

pnpae. Aa the tP.mtiPratnre incrfl'AAA.R, the lArv;u:io and P..P$?R dP.vP..lon more 

qnicklv, i.P. thP. pP.rcP.ntap.P. of thPir dew•lnnmPnt on any dAy is A function 

of thP. llVPrAge temnP.ratnrP. for thAt d1tV. For P.XAmplP., aftP.r 20% of thP. 

total ep.p. dP.velopment hAs P.lapsP.d, thP. n"wly laid "P.P. will have bP.comP A 

brown eP;si; And "ftPr 100% it will bP.cnme A larva. 

Both hPat stress (RbovP. 35°C) And cold strP.11s (below I2°C) aff.,ct 

dP.velonment And thP.sP. ArP. taken into accnnnt accordinglv. Th" insP.ct 

numbers in P.Ach stAP.P. are rP.dncP.d by thP. P.ffects of wPather (P.p.. wind, 

r11in) and nredators. ThP nnmber of emerJ>;ing 1Arv11e Are 11djnsted for 11nv 

insPcticide residne CAlcnlated to be still on thP. 1P11f. 

EstimatPS nf the n111nbl'!r and tvpe of H!i!liothiA And fruit 11rP. nsP.d to 

dP.terminP. thP. Pffect nf insPct Rttack. Account is takP.n nf the pref Prence 

nf the vBrions insect lif P. stAges for cert11in fI"'tit cl1u1ses. Th" rat., of 

attllck is determined by thP. proportion of th., larvBl stap.P's life, in 

tP.rma of day degrP.es, that elBpsP. on A p.iven day. 

Start and End of Boll Setting DAteR 

ThP. datP.s for both the start Rnd finiRh of boll RP.tting Are P.stimated 

from lon" term tPmperatnre datR for P.ach re"ion. For Piich ye1tr, 750 day 

degrees, plns 5.2 day de"reP.R for P.ach day when the minimnm tP.mnPrAtnre 

drop11 below 11° C, is rP.qnirP.d from eowin" to first flower. Bolls of Rn 

accertablP. size require 750 dRy dP."reeR from f lowPring to nneninl! but onl:v 
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11bo11t 650 d11v dP.e;rPP.A bPforP. thPy reach 11 sizP whPrPby thPir WPiP,ht will 

not be smprPcillbly RffPCtPd bv frost dAml'lp;P.. Thns, for Pach rPJ?inn thP. 

mP.an d11tPR of thP stArt 11nd finiRh of boll ~PttinJ? h11vP. bP.Pn dPrived 

(TRblP I). ThP dl'ltP nf thP finis h of boll sP.ttinP: RlAo r P.nrPsPnts thP d11tP 

whPrebv in 50% of thP. v"11rs 11 flowPr will ~nst m11t11rP. bt>fore frost. AftP.r 

this dAtP, thP nrobAbilitv of 11 flowP.r 1T111tnrinP: dPr.rP.aRPS rapidlv. 

~ 
StArt nf End of 

R<'don Snwin<> Boll SP.t Boll SPt 

EmPr,.ld I Or.t 3 DPC 6 Anr 

Biln..1" 13 DPC 23 MRr 

D"rlini? Down:ci 25 DPC 6 Mar 

Lockver VAllPv 22 fl pc 7' Ms<r 

St GP.ore;P 10 DPC 15 Mar 

Boi?i>abillR 15 DP.C 13 MRr 

Gwydir VRllPv 21 DPC 7 M11r 

N11moi VRllPy 25 DPC 4 MRr 

MRcqnariP Va llPV JATI 19 Pl!b 

PPRt MAnai?ement Conr.Pnt 

SIRATAC nest mRnAp.P.ment iR bARPd on thP concPnt of ,,,,.intRininR th<' 

number of bolls thrnnp.hont the ReliRon At or Above " 11tinim11m nrop.rP.RRiVP 

lPvP.l rPnnirPd to rP.11ch 11 RpecifiP.d tArRa t yiPld. This minimnm 1'.vel iA 

cAllP.d thP vield dPvP.lonmP.nt thrP.Rhold (YDT) And is dP.cided by thP. p.rowP.r 

whP.n he AP.lPcts thP dAtP.A of thP. Rtlirt and Pnd of boll set And a tArp.P.t 

vield. ThP predictPd nnmbPr of bolls s11rvivinp. an insP.ct Attack can be 

comnarPd with the minimnm nnmbP.r of bolls rl'nnirPd AR RpP.cif iPd by thP. 

YDT. If thP prPdictP.d nnmber f11lls b<>low the minimum r<>qniremPnt f P.wP.r 

inRPCtA CATI bP. tolPrAtPd. 

DatP.R of thP. stArt And <>nd of boll RPt and the tArp.P.t yiP.ld should be 

RelP.ctPd on the baRis thAt they ArP. biolop.icRlly realistic (rP.f P.r to thP. 

prPvious tabl<>) 11nd consistP.nt with thP. e;rower" 11p.rono11lic and economic 

aimR. A more rapid or different pAttP.rn of fruit A<>ttinp. 11tay bP sonp.ht by 

specifyinp. P.Arlier boll settinp. d11tes. E11rlier boll AP.ttinp. dates shm1ld 

increAse the amount of earlv SP.aeon control. 
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SpravinP. thrPRholds for HP.liothia mav be increasPd (i,P. a largP.r 

infP.station tolP.ratPd) abovP a bssP. lPvPl whPn the followinP. sit11stionR 

arisP. 

i) in sq11arini>: cotton whPrP thP crop is PArlv rPlatiVP to 

thP YDT, and thP. prPdictPd rPA11lt of an infPst11tion is " 

viPld incrP.;isp. In SO!l"P circ11rnRtancPR,. modP t'atP ~Arly 

sea.Ron dafl'!a~e cRnflAS the nlAnt to COJ'l'lfH!:nt::atP. RPttinJ? 

more fruit than it wo11ld havP otherwise. 

ii) in nrP.-sqnarinp, cotton whPrP thP orPdictP.d Rtart of boll sP.t 

datP. is likPlv to bP ahP.ad of that soecifiP.d. For the 

start of boll sP.tting dRtPs in the 11bove table , this will 

haopPn in a bette r than averai>:e sPason. Early RPAROn tP.rminAl 

dA .. aP.e CAuses a dP.lay of approxi1MtPlv 7 days, th"rP.fore 

thP crop must bP 7 days Psrlv bPforP thP thre shold iR raisPd. 

Develop'"ent of ManagPmP.nt Svstems for Othe r PPsts 

All thP. thresholds for pre-sqnarinP. pPsts are now dvna .. ic and depend 

on the ReAsonal conditions and thP manap,P.r's Pxpectation of croo 

dpvelo.,..P. nt and his pP.st '"anagP.ment stratP.gv. All of thP. complPxity of the 

rf!search into other nests has been intei:trated into the computPr program. 

The resnlt is a comprehensive manAp,emPnt system for nre-sq.,aring pests. 

Thrips : 

Trial rPsults from areas such as thP Darling Downs where 

P.StablishmP.nt is often restricted by cold nights, showed how thP 

management systl'm for thrips control conld bP. i'"nroved. 

The prediApoRition of thP. cotton plant to thrips da'""Y-" is due to " 

complPX of interrelated factors. The current ve rsion AssessP.s thP coolness 

of the RP.Rson as described for Heliothis bnt also intPgratPR thP. effect of 

poor stand conditions and current dama i:tP. lPvP.ls. SIRATAC asks nse rs to 

cat P. thP.ir cron stand for sePdling diseaRe and herbicidP. damap;P. ThP 

currP.nt ll'vel of tipping ont is usP.d to indicatP. thAt thrips dAmAP,P. is 

occurring and pr1wious tip dAmap:e is need to asRess the previous amo11nt of 

dP.lay the crop will be Pxperiencing. 
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TiJ>WOt'lll 

Cotton tinworm w1ts incorJ>or1ttP.d into SIRATAC 1ts " rPstilt of SIRATAC 

tri1tls in sonth ""st 011P.P.nsl1tnd. As wPll M• considerinP, thP OPRt slonP.. " 

tiJ>fPP.dP.r thrP.shold WAS nsPd to tP.st thP. combined Pff PCtR of HPliothis imd 

r.ottnn tipwnnn. 

ThP tiJ>worm J>lllp.t1P of 1983 1tffP.ctPd most of thP so11thPrn cotton 

growing ArPas. SIRATAC hAs now rPfinPd its tiJ>worm mAnAp,emP.nt from thP. 

rP.sP.1trch work of GraPmP H1tmilton at OnPPnsland UnivPrsity. A cotton 

tipworm dPvPlonmPnt modP.l {RimilAr to that tJRPd for H1!liothis) now 

predicts whP.n conntP.d tiJ>worm Pggs will h1ttch 1tnd Acconnts for overlap in 

connts from thP J>revions check. InsP.cticidP. llJ>Plications are now timP.d to 

m1tximi7.e thP kill bv anplication to the nPonate 11trVAP. This allows 

control of small tinworm th1tt 1trP. vP.rv difficnlt to obsP.rve in the fiP.ld. 

R"'snlts of insecticide tri1tls and the SIRATAC databasA hAvP bePn 11sed to 

determinP ef f icacions control che1'1ic1tls. 

Mirids : 

Mirids rose to prominencP. l\S a s1>rions pest of cotton dnring thP 

1981/82 cotton seAson. DAmA~e to terminAl b11ds And J>ArticnlArl;v nin-hPRd 

s01u•res w1ts obsP.rved. SIRATAC fruit counts indic1tted th1tt thP sqnare 

J>rodoction olAteanPd ont in thP. ohASe nor1'11tlly 1tssoci1tted with rapid 

sanarP nrodnction or thP. croJ> simpl;v failP.d to sq111trP. SwPP.'P netting 

indic1ttP.d th1tt the culprits wP.rP. from It mirid complex which had probably 

ArisP.n dttP. to rP.dnced sprav apnlic1ttions becanse of low HP.liothis 

prP.:~snre. 

In 1982/83. the SIRATAC frnit connts were used to monitor thP. 

progrPss of thP. crop. If the ratP. of AnnarP..incrP.ase did not occnr 

normally or the crop was nnlikely to flower by the day planned for the 

YDT, the user was wArned to check for mirid dal'18p,P.. 

Following trial rP.snlts from Forest Hill and Biloela by Brnce Pyke, 

GrAnt AdAms And Mike Stone, initial thresholds for mirid control havP been 

determined for this season. More damage is now attributed to thP. green 

111irid nY"'phs than to the adnlts. Swee:n netting has b_een replaced with more 

efficient shske sheet sampling and mirids will now be sampled for on a 

regulAr basis. 
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Combined eRrly seRRon pP.ats 

Control may be necessRrV for s11b-thrPRhnld poyml,.tion!I of HPliothiA, 

mi rids, tipworm Rnd thrips in cotton bPforP. nP11k 1<q•1aring. Control ill 

rPcommPnded if the wPightP.d totRl (proportional to their reAnective 

thresholds) of thPRP. nests PXCPedA thP. HPliothis thrPRhold. 

UAPrs AttitndPs to PPAtR Rnd PPAt ManRg<>m11nt 

Many pP.st nrobl.,ms ar" common to all cntton 11rowin11 rP.don•, but somP 

ar~ confinPd to on~ nr a fP.w ArP.AA, nr diff~r hPtwP~n ArPA~. The tynAA of 

ineecticidPs nreferrP.d, the lP.vels of """ts tho111?ht to bP. si11nificRnt, and 

thP. etratP.l!V for mRnap,in11 T'PAtA varies Rccordinl! to local <>xnP.riP.ncP and 

folklore, RA wPll "" biolo11ical reality. 

For <>xamnle , mRny !!rowers in the Namoi, Gwydir Rnd Macintyre Valleys 

P.xperiPnced an nn11s11allv bRd mite control nroblPm in thP 1983/84 season. A 

Attrvey amonf!et SIRATAC ns<>rs fro"' thP. Gwydir And NAmoi VAlleys indicAted 

thAt of the p,rowers in th<>se areAe, 10 thon11ht thRt thP. SIRATAC mite 

thre•hold WAS too hil!h, Rnd onlv 3 thouv.ht it WRR corrP.ct. In the 

M11cq1111rie Vallev, however, whPre mite• RrP. 11 perP.nnial problP.m, 1 p,rowPr 

thonp:ht thRt the thre•hold w11s too hi12h, compRred to 8 who tho11111ht it was 

correct. It Reems that the MacanariP. V11lley 12rowers havP 111rown to RCCP.Jlt 

l"v"ls of mites which would be rP.12arded "" a mRjor nroblel'I in thP. rP.111ionR 

to thP.ir north. 

AnothE'r differPnce hiRhlil!htP.d in the 1983/84 sea11on waA the nse of 

P.ndosulfan. The SIRATAC databa•e indicated that in NSW, P.ndosnlfan wa• 

freqnP.ntly apnlied with Rn ovicide, whereas in Queensland, P.ndoanlfan was 

norm11lly appliP.d alonP.. Aiiiain, thiA rP.flects a differP.nCP. in attitude to 

thP. chemical rAther than any differP.nce in thP. tarRet pest, thP.rP. bP.ing no 

prior evidencP that the fiP.ld effectiveness of endo•mlfan differed between 

Qld. and NSW • 

A large nart of the developmPnt of SIRATAC has occurred in rt!aponse 

to a continnAlly changing pest complex, and to its UAP over a wide area. 

AAJ>ectB of the J>roirram which hAve beP.n included to make it rf!gional 

apecif ic arP. 
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(1) R"tP of sqn,.rP !"rodnction "nd fruit sheddin'! h"s beP.n derived 

from """t SIRATAC frnit counts for PAch rPRion. 

(2) PrPdiction of tPl'l1>Prat11res basPd on loni>. tP.rm aver,.iies for 

""ch rn:ion. 

(3) Clim,.tic dates as i>.nides for stArt ""d end of boll sP.ttinl!;. 

(4) Local tPMnPratnres for frnit ""d inAP.ct development. 

(5) lnAPCt snravinR thresholds Adjusted Accordine to thP. timPlinPss 

of the crop rPlativP. to thP dPsirPd oattPrn of fruit settine. 

ThesP featnres, to1>:ether with the 1>.rower' s AbilHv to Relect " 

pAttPrn of frnit SPttinR to s1dt his OP.eds, p.ives thP. nro!"r""' thP 

flPxibilitv needed for nP.st mAnaP-el'IPnt in manv rerions. The databasP.has 

~ivPn SIRATAC " rPgional oPrsnective, and intPraction with P-rowP.rs ontside 

thP Namoi VnllPy has allowed thP nrogr,.m's develonPrs to aporP.ciate 

different attitndes and nroblPl'IS in cotton p.rowinp.. 
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