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A travel grant of $3,000 was allocated by CRC in 1984/85 to assist with 

the attendance of Dr. G.P. Fitt at the 6th International Symposium 

Insect-Plant Relationships, University of Pau, France (July 1-5 1986). A 

further sum of $1,000 was allocated in 1985/86 to cover additional unexpected 

costs due to dramatic currency fluctuations since the initial proposal. 

0 
The funds were used mainly to cover the costs of a return airfare to 

Europe and attendance and registration at the Conference. However, the 

opportunity was taken to include visits' to a number of research facilities in 

Britain dealing directly with Heliothis or with research relevant to Dr. 

Fitt's programme (see attached itinerary). 

CONFERENCE REPORT 

The conference was limited to 120 participants, though approximately 150 

people attended the 4 days of spoken papers and posters. The Conference was 

organised into 8 sessions dealing with; the influence of host plant chemistry 

on insect physiology and behaviour, host plant influences on insect 

populations and community organisation, mechanisms of host-finding, the 

influence of internal rhythms, physiological state and learning on host 

selection, the selection of cultivars and improvement of host plant 

resistance to phytophagous insects, and the role of coevolution in 

insect-plant relationships. A total of 50 spoken papers and 74 posters were 

presented. Dr. Fitt presented a spoken paper in Session 7 entitled 

"Ovipositional responses of Heliothis spp. to host plant variation in cotton 

(Gossyiurn hirsutum) 11
, a copy of which is attached. The symposium is being 

published in book form and written papers were limited to five printed pages. 



~ 
This paper was well received and stimulated some useful comments and 

suggestions. 

Since the aim of the Symposium was to bring together established 

scientists of high standing with younger colleagues just entering the field, 

there was a good mix of high class theoretical treatments and empirical 

studies dealing with many aspects of insect-plant interactions. There was a 

particularly strong emphasis on the roles of host plant chemicals and their 

perception by insects in mediating host finding and acceptance. 

Heliothis spp. were the subjects of a number of contributions. H. 

Rembold (Max-Planck Institute. West Germany) presented laboratory data 

Q showing the role of, as yet unidentified, volatile chemicals in the 

attraction of female H. armigera to pigeon pea (Cajanus cajan). The aim of 

this work is to direct plant breeders in thoir efforts to develop Holiothis 

resistant strains of this legume by removing the attractive volatiles. 

D.A. Nordlund (USDA, Texas, USA) discussed the role of host plant 

chemicals in mediating host-parasitoid interactions with particular reference 

to Heliothis and the parasitoids Trichogramma pretiosum and Microplitis 

croecipes. He presented data showing that tomato plants possess synomones 

which attract and/or stimulate searching behaviour in female Trichogramrna. In 

0 other work differences in the chemical composition of Heliothis larval frass 

due to different host plants were shown to influence searching efficiency of 

Microplitis. Both these findings are being explored in the hope of using 

plant allelochemics to enhance the value of these parasitoids as control 

agents on field crops, such as cotton. S.B. Vinson (Texas A M University, 

USA) discussed the inf Iuence of volatiles produced by cotton plants on 

parasitism of Heliothis larvae by Can!poletis sonorensis. Six volatile 

sesquiterpenes l1ave boen isolated from cotton and shown to attract 

£amRoletis. Considerable differences in terpenoid composition were found 

between cotton cultivars which were correlated with their attractiveness to 
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the wasps and consequently infl uenced the proport i o n of llcliothis_ larvae 

parasitis0d. 

Of relevance to studi es of insect icide r esistance in L!gl_~otllL!?_ in 

/\ustralia was the paper by Dr. A Mcca ffery, Un .ivcrsity of Reading , show ing 

the infl uence of consu111pt.ion of different host plants on the s usceptibil ity 

of !!L ~.1:..!I!.igcr,:_~ l a 1·vae to a range of insecticides . The consumption of lcgurn0s 

in part icular confers considerable protection agai nst some insecticides , 

pri.maril y by induct.ton of the mixed function ox i dase detoxication systems. 
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Two postci· pap0.r.s dr<:ll t with twol ut..1.onr.u:y as rcct.s of !.19.} ~_s!_tl]l~. l)O::;t 

plant relatio11s. F. Gould (llortlt Ccuolina State University , USA) cxomi11cd the 

~wnetics of host. range r~volul:.i.o n ln !!: Y.~ros c:qn~ in m11lti cropping syst.om1; 

taki11g into consideni.tion gC'tH?ti c vnr iation i11 larval p!1ysioJ ogy and adul t 

behav i our a11 ct poss i b l 0 drfcnsivP. responses by 1".ho host p lants . T. l!ucller 

(U11i vcr!'ity o( Arkansas , US/\ ) discuss0d th0 roles of hos t plant chemistry 

(primn.t-y <lml sP.condnry ) nc~l:in~J i n rHf. fcrcnt ways on larvne C\ nd adults as 

factors determining host. relations of £!....:.. ~..!:.~~.E...£11.l?.• !l. zca and JJ. ~ul~lcxa_. 

Other highlights inc luded; papers on induced plant defe nses and tlrn .ir 

roles i11 insect-plant relations by P.S. Edwards a nd S. Wra tten (Universi ty of 

Southoimpton, England) am! E. Haukioja (University of Turku, Fi nland), a 

r ev i e w o f tile roles of plant chemistr y in associations between swal.lowtail 

buttct·fl ies a11tl theii:· host plants by P. Feeny (Cornell Uni vorsity , US/\), a 

c.:oncludi119 pnpci: by ho i;t plnnt selection and tho role of p lant ehcrnistry by 

Prof. Vincen t Deth i e r (Uni versity of Massac huse t ts , USA) and round l:ab le 

discussions on Insect H01·bivorcs nncl the Population Dynami cs o f Planl:s 

(clrn. it"od by!!. Crawlt=:y, Oxford) and Host Finding (chairod by J .S. Ko11n0dy, 

Oxford). 
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Overal l the conference was well worth attending primarily because of the 

new contac ts establis hed, particularly with lleliothis worke rs in Europe. 

VISITS TO RESEARCH INSTITUTIONS 

A detailed itinerary of visi ts is attached. Most were organised prior to 

leaving for overseas , but contact with Ors. M. Simmonds and J . Horn at the 

Insect-Plant Symposium resulted in the visits to Jodrell Laboratories, Royal 

Botani c Gardens, Kew. 

1. TROP ICAL DEVELOPMENT AND RESEARCH INSTITUTE (TDRI), LONDON. 

TORI is a unit of the Overseas Development Administration and is 

~ involved in wide-ranging research on agr icul tural producti on systems in 

developing countries. 

Discussions were held with Dr. D. Cooter {Head of Physiology and 

Behaviour, Dept. of Applied Ecology) and Dr. N. Ames on their current work 

with He liothis. Dr. Cooter is involved in two projects, one (with Dr. Ames) 

deali ng with flight and reproductive performance of Heliothis in relation to 

larval and adult diet, fecundity and adult survival. This involves field 

studies at ICRISAT, India and laboratory studies in Britain where flight 

mills are used fo r studying fli ght capabilities of moths reared under 

0 different evironmental conditions. The latter measurements are designed to 

examine extrinsic factors influencing the proportion of individuals making 

long, presumably migratory, fligh ts . The second project, based in the Sudan 

and involving col labor at i on with researchers at t he Universi ty of Khartoum, 

aims to develo p an integrated pest management scheme for He1iothis on small 

farm plots of vegetab l e crops, particularly tomatoes , and in sorghum. The 

project will consider damage levels due to Heliothis, aspects of chemical 

control and studies of population dynamics includi ng movement from other 

crops, such as groundnut and cotton. Dr. Cooter was most interested to hear 

of t!el iothis population studies in Australia, and particularly Dr. Fitt' s 
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work on methods for quantifying intercrop movement using elemental analysis. 

Discussions were held with Dr. D. Pedgley and Dr. J. Riley on insect 

migration in general as influenced by meterological conditions and the use of 

radar for studying migratory movements in the African Armyworm. Dr. Riley is 

now involved in a rada r study of He liothis movement in the area around 

ICRISAT, India, similar to those undertaken or plannod by CSIRO Division of 

Entomol ogy Insect Migration Group in Australia. 

TORI has a small pheromone research group invo lved in practical and 

theoretical aspects of the use of pheromones for insect monitoring and 

control. They also have a pheromone chemistry group involved in pheromone 

ident ification and synthesis and work closely with commercial organisati ons 

involved the application of this technology to the field. The major emphasis 

is on the use of pheromones for pest control by means of mating disruption or 

confusion. The most successful example developed by TORI has been the use of 

mating d isruption for the control of pink bollworm, Pectinophora gossypiella 

in cotton in Egypt, using field applications of microencapsulated pheromones. 

Similar studies are now underway in Pakistan, where pheromonal control of 

Earias spp. is also being investigated. The possibilities for pheromonal 

control of §9-odoptera in cotton is being pursued in Egypt. Discussions were 

he ld with Dr. J. Murlis on the structure of volatile odour plumes in open air 

and the influence of odour dispersion patterns on the perception of sex 

pheromone sources by fly ing insects. Dr. Murlis has developed a technique 

involving the use of ionised particle sources and detectors to characterise 

the structure of odour plumes in the field. The problems involved in 

interpreting pheromone trap catches were discussed. Work is now underway 

using wind tunnels and video recording techniques to characterise the 

sequence of behaviours involved in perception and response of male !L_ 

armigera to particular pheromone components . 
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The purpose of t his visit wa s to meet with Dr. A.G. Gatehouse and his 

st11ct9nts to discuss thei r long- t e rm resarch on migrat ion and i ts influence of 

population dyna!llics in the Afr i can armywonn, ~Q.Od.Q.P._Lqr.~ .Q...'::;_~1~to . This wa$ n 

mos t stimulat i ng v i sit t o an oxtr crno ly able and product i ve r esearch group . 

Dr . Gatehouse has dcve lopc>d an a utomated l:e thc n;)d fl i ght system fo r 

l aboratory s tudi es of :( net.ors inf luencing f light. potential in §..:.. £,>.:_Q[np ta , 

wi th parti cular emphas i s on tlrn genetic f ac tors under ly i ng var i at ion i n 

f light capac i ty. These studies are now be ing extended to incl ude estimates of 

the her i t ability o f f light capacity and to e xamine t he genetics of 

pre-reproduct ive periods in relat io11 to the long and short fl yi ng phenotypes. 

Th i s g1·oup is now comme ncing similar studies of the intr insic f actors 

cont r oll ing f light potent ial i n !!~1l__oth~§- _?. n.!!_~e ra , i n co llaboration wi t h Dr . 

Coote1- at TORI . Al though the <lata obtaine d i n fligh t mill studies must bo 

int erpreted with caution, the possibility of using s imilar l aboratory 

techniques f o r studies of fliglit capac ity a nd migra t ion in Aust ralian 

He liothis should be i nves tigated . Dr. Gate house is e nthusiast ic that such 

stud ies take pl ace a11d woul d be wi l l ing to provi de a ny adv i ce or assi tance 

ne cessary. 

3. ROTHJ\MSTED RESEARCH STATION, HARPENDEN 

Rothams ted is one of the f oremost ag r icultural research ins titutes in 

Br i tain, though at present i t , l i ke many i nst i t utes a nd univer si ties in 

Br ita in, is f ac ing s e ve re financ ial restri c tions. Consequent ly the morale of 

researcliers in many de partments appeared low. Discus s ions here were held with 

Ors . P. Sher l ock and J . Perry who have beon involve d i n a projec t examin ing 

the potent i a l of elcme nt.nl analys is of adult insect s as a too l i n the study 

of i nsect movemen t . Un for tunate l y t his pr o j ect has been t ermi nated bu t i t 

parall el s c l os0ly part of Dr. Fitt's l·esearch p1·ogra mme with l! c li<?,.~.bJ..§.· The 

d iscussions were most us eful, particularly wit.h regard to the stutistic a l 
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treatment of mul t ivaria te data obta i 11od i n such studies. Dr . Fitt presented 

tlie results of his wo r k to date, f rom whi ch Dr . Sher lock appeared sure that: 

the technique would prove useful in s tudies of Heli9thi1§. here . 

Discussions were also held with Dr. C. Wall on motl1 behaviour in 

response to pheromone plumes and the influence that differe nt crops rnay have 

on the dispersion of odour plumes a nd t heir subsequent percep t i on l.>y t arget 

insects . The difficulties in using pheromone traps as a predi ctive tool f or 

llel_!_9_~l~is in cotton were d.iscussed and Or. Wall related hi s development of a 

threshold warn i ng sy5 t;oro based on phe t·omono trap catches for the control of 

pea moth in fi eld peas. 

Page 7 

Dr. Den t was forme rly employed by TORI to work at ICRISAT , Ind.la, on tho 

analysis of a lnrge collec tion of l igh t and pheromone trap data for llcliot11 i::; 

in various par ts of India . This work also involved studies of factors 

i nfluenci ng t rap e f f i c i ency and the re l ationshi ps betwee n trap ca t ches and 

egg and larva l infestat i ons in vari ous c r ops . The parall els between this work 

and that of Dr. Fitt are close a11d thus the discussions were most useful, 

particularly in further emphasising the difficulties in using trap data for 

studies of tleli.othi..;;. population dynamics. 

The Jodrell Biocl1cmistry Laboratories are involved broadly in studies of 

plant secondary c hemistry, both for taxonomic purposes and t he ir possible 

uses as novel pest control agents , act ing ei ther as insecticides, growth 

r~tardants, dete rrents or repellants . Tt1 e group is particula rly interested in 

a new gt·oup o f hydroxy alkaloids , di scovered at Kew, which unlike normal 

a lkaloids whicl1 disrupt proteases, have been found to disrupt carbohydrase 

e nzymes in insects. Discussions were hol d with Dr. L. Fellows and Dr. J. llorn 

on basic aspects of the chemical studies at Kew. Further discussions ware 



Page 8 

,,..-. 

ch em held with Dr. M. Simmonds on he r behavioural work with !i~l~Qt.tiJ~ adults 

and l arvae in relation to host plant chemistry. Dr . Simmonds has conducted 

electrophysiological work with IJe llothis_ and ot her Noctuid l arvae for some 

time, idonti fying t ho pr.i tter11i11g of sensory systcn1~ control I in9 guo. tat i on. 

She is now using !.l~ . .!J.2_t.!1.!.~ and ~odop_te1~ larvae as assay tools for studying 

the effects of a wide r ange of secondary compounds in collaborat ion with 

phytochemists a t Kew. Dr. Simmonds is also commencing work on host selection 

behavi our of a<lult !..!EJ.!.2.~.!!.!.§. which will involve e l ec t rophysiological studi es 

of tarsa l and antennal receptors 111 adults, and cage studies of host 

prcf0rcncos with !.!...:_ ~nd_ggx.~ and !l.-. yiresc9_!~S..· Herc again th0 major aim i s to 

deve lop a test system wi th which novel c hemicals can be tested as oviposition 

deter i:onts or repellants . She was interested to hear of Dr. Fitt's work on 

!.!~U.?tlJ.is oviposition behaviour and e gg distributions on cot ton s ince she hns 

found si1nilar resul ts in preliminary cage studies . 

6. OVERVIEW 

The visits t o research institutions proved extremely enlightening and 

valuable. 111 Britain the parlous state of funding for domestic agricultural 

researc li was most evident, with Univers ity and Gover nment research groups 

being closed down or severely cut back. Never the l ess , thei r appeared to be 

cons idera bl e support for overseas development pro jects i n Africa and India, 

par ticularly for !.!.Q!J~.tl~i s. work. The trip was most va luabl e in revealing tho 

research techniques .\n use for studyi ng insect fli ght and migra tion, and for 

work on scn:::ory physi. olo~JY and host :=:election. Sorne of these og. tethered 

flight techn iques may be usefully applied to research projects in Australia. 

Useful contacts were ma de with many researchers , par ticularl y Dr. A.G. 

Gatehouse and Dr. M. Simmonds, and t he trip emphasised tho prof usion of 

research gi:oups involved ju research on llcliq_~!)J.2. in Br i tain and Em·ope, 

where the i nsect is not itself a pest but for which considerable funds are 

availabl e for research. 
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llONDAY 23/6 

TUESD/\Y 21/6 

WEDNESDAY 25 /6 

TllURSOAY 
FR IDAY 

J·IOND/\Y 

T l.lF:SD/\ Y 
SATURDAY 

SUtlD/\ Y 

llONDAY 

TUESD/\'{ 

WEDNESDAY 

THURSDAY 

THURSD/\Y 

FRIDAY 

MOND/\Y 

?.6/G 
2 7/G 

30/6 

1./'7 
5 /'7 

6 /7 

'l /7 

8/7 

9/7 

10/7 

10/7 

.tl/7 

11/7 

TUESDAY 15/7 

WEDNESDAY 16/7 am. 

WEDNESOAY 16/7 

TJlURSD/\Y 17/7 

FRIDAY 18/7 

SATUROJ\Y 19/7 

SUNDAY 20/7 

lTP !_ERJ\13,f. Q..\'..J;:~?-~~§_ If:.AV~_L_ 
pp . . _G_;_f_._L!TI .?~./~. ::. 'l:.9.f.Z. 198~-

1130 Travel NARRADRI - SYDNEY 

1030 Travel SYDNEY - LONDON 

1200 Arr ive LONDON 

TIW PICl\L DEVELOPMENT and RESEJ\RCll rnSTITUTE, 
I .ON DON - DR. R. COOTER , DR. D. PEDGELEY , 
IJR. J. lllJRLIS, DR. J . RIL EY. 

1300 Travel LONDON - PARIS 
1030 Travel r ARIS - Pl\U 

T'AU - Gth Itl:f ERN /\TIONJ\L SYllPOS IUM ON INSECT­
PLANT RELATIONSHIPS , UNIVERSITY OF PAlJ 

08 30 Travel PJ\U - PARIS 
11 30 Travel PARIS - LONDON 

ll. 00 Trnvel LONDON - BANGOR, NT!!. WALES 

.1030 
1630 

lllH VERSITY Of NOlffll WALES , BANGOR 
DR. G. GATEHOUSE and Postgraduate stude nts. 

Trave l flAllGOR - LONDON 
Tra vel LONDON - 11!\RPENDEN 

ROTHAllSTF.D RESEi\RCH STATION 
DR. P. S llERLOCK , DR. J. PERRY, OR . C. WALL. 

1530 Travel llARPENDEN - LONDON 
1G30 Travel LONDON - HORWICH 

DR. D. R. DENT ( f ormerly TORI , LONDON 
and ICRISAT, India) 

l.0 3 0 Trnvcl NORWICH - LONDON 
1400 .TODR ELL LABORATORIES, KEW GARD ENS 

DR. ,T. HORN, DR . L. FELLOWS 

FREE DAY 

J ODR ELL LA BOR!\TORIES , KEW GARDENS 
DR. M. SH1110NDS 

Ul15 Travel LONDON - SINGAPORE 

1 900 ARRI VE SINGAPORE 

19 30 Tra vel SINGAPORE - SYDNEY 

0600 ARRIV E SYDN EY 

1830 Travel SYDNEY - NARRABRI 


