
I~\
*/^.

January, August & Final Reports
PCrt I - SI, minary Det, ,its

Please useyoi, r TAB key to completep"rt I a 2.
CRDC ProjectNumber:

. Due29-Ian-01

. Due03-Aug-01
I>^I Duewithiri3montl', sofprojectcompletion

Attell'Id. t}Le world Cotton :Research

OA^1<C-3) in South Africa 9-14ttLtVle, reh 2003

January Report:

August Report:

Final Report:

Project Title:
ConJereriCe

ProjectCouu, .encementDate: 8/3/03
insect ManagementResearch Program:

P, Itt2 - Cont, ICtDetails

MrGrahamDeneyAdmitnistrator:

NSW AgricultureOrganisation:
Locked Bag21, Orange, NSW2800Postal Address:

Ph: (02)63913541 Fx: (02)63913244 E-mail:ian. d^or, ey@^g, tonew. g. ^au

Principal Researcher:

Organisation:
Postal Address:

REPORTS

Fh:

Supervisor:
Organisation:
Postal Address:

Project Completion Date: 1413/03

DrRobertMensah&DrLewisWilson

(on behalf of allentomologists)
NSWAgriculture & CSIRO Plantlndustry
Australian Cotton Research Institute, Narrabri, NSW

2390

Ph:

Researcher 2

Organisation:
Postal Address:

Ph:

Ex:

Mr Dallas Gibb & Dr Greg Constable
NSW Agriculture & CSIRO PLantlndustry
Australian Cotton Research institute, Narrabri, NSW

2390

Ex:

Signature of Research Provider Representative:

E-mail:

N/a

Fx:

E-mail:

E-mail:



I. Outlinethebackgroundtotheproject.

The Australian cotton industry is one of the Australian's major agricultural
exporters and provides a significant exportincome for Australia. Awide range of
pests, however, attacks the cotton crop. To sustain production, the industry relies
heavily on the use of synthetic insecticides forthe controlof the major pests such
as Hencooerpa spp. , green Timids, aphids and nittes. The over-reliance on synthetic
insecticides threatens the future sustainability and survival of the cotton industry.
As a result, there is a strong push by the cotton industry to adopt an ERM
program that places much more emphasis on the naturalenenites of the pest and
Intrthnises the use of synthetic trisecticides.

The World Cotton Research Conference (WCRC) is an ititfiative of the
international Cotton Advisory Council, which is aimed at gathering cotton
researchers, extension officers, agro-cheintcal coinpariies, adjr^strators,
marketers etc around the world for a symposium covering ariaspects of cotton
production. WCRC is held every four years in different cotton producing
countries in the world. It serves as a forum where those involved in allfacets of
cotton production can interact and learn from each other. Scientists, particularly
renowned entomologists working in cotton, normally attend WCRC to present
the papers in their area of specialty. Thus this provides an OPPorturitty for cotton
researchers to address pertinent research problems in cotton production.
Therefore, it is crudal for cotton scientists to attend WCRC to update their
knowledge in theirspecialty area of research. The venue for the 2003 WCRC was
incape Town in South Africa. The conference was well organised and provided
an exceUentforumfor the participantsto eXchange ideas, update knowledge and
discuss subjects of particular interest.

2. Objective

The objective of attending the conterence was firstly to present posters or papers
relating to Australian research on pest management. Secondly, to interact and have
discussion with scientists working in the same area of research to gain further
knowledge in ERM development and implementation. A list of papers and
presentations from Australian entomologistsis given below;

Inoited Keynote Papers

Witson, Mensah and Fitt, implementing ERM in Australian cotton.

Fitt, implementation and impact of transgenic Btcottons in Australia.

Submitted Papers

Mensah and Singleton, Development of ERM in cotton: Establishing and urni7ing
naturaleneintes and integration with biological and synthetic insecticides.

Strickland Annells WardandSe ueira Assessin thefeasibili for cottonin fro ical

Australia; Research for the development of sustainable pest management
systems.

funnells and Strickland, Assessing the feasibility for cotton production in tropical
Australia: SystemsforHencooe?77" spp. Management.



Baker, Fitt and Tann, Sex or bright lights - which temptation works best for
inorittoringHelicoz, erun spp in Eastern Australia.

Dinon, Trap crops for managing Hencooe?77, I(Lepidoptera: NOCtuidae) in Australian
cotton fanning systems.

GULL^!!, g and Balfe, Spinosad resistance in Australian Helicoz, 8177" grinjger@.

^,!s^, The performance of Bt transgenic (D\ICARD@) cotton in Australia over six

Dinon, Hoque and Farquharson, The beneficial disruption
comparing insecticide regimes applied to crop fields.

Lei, Khan and Witson, Bon damage by suckingpests: Tackhiig an emerging triteat.

Cottage and GL!!!^!!^g, Field based pinrntcarb resistance detection kit for cotton
aphid in Australia.

Rencken, Rein, Sitberbauer and Gregg, Ari investigation of the importance of native
vegetation to beneficial insects and its role in reducing pest damage in cotton.

seasons.

Posters

Liang and Mensah, improving efficacy of biopesticides with petroleum spray oils
against Hencooerp" in cotton.

01sen, Mahon, Daly, Firmegan and Holt, Changes in the efficacy of Bt cotton against
Hencoz, 8177" grinigerii(Hubner): interpretation of assays.

Fitt and Mares, Seasonal patterns of Bt concentration in transgeriic cottons in
Australia.

Activities

The flitrd World Cotton Research Conference (WCRC-3) was held in the Cape
Town in South Africa from the 9th -14'' March 2003. The conference attracted
over 400 cotton scientists, adjr^strators, agro-cherntcal coinpariies and
marketers all over the world. The conference induded 10 plenary lectures and 4
concurrent sessions were run.

4. Plenary lectures

Renowned cotton experts in different areas of cotton research gave the plenary
lectures. The plenary speakers were chosen from each continent and from cotton
producing countries. They were each given selected topics in cotton production to
communicate to participants. Questions and informal discussions follow each
plenary session. This allowed participants and speakers to interact and discuss the
subject. The plenary lectures were given before the concurrent sessions. This
allowed allparticipantsto attend the session. The plenary speakers and their papers
are given in Table I.

index: A tool for

TABLE I. Plenary speakers and lectures organised at the World
Conference -3 in Cape Town in South Africa, 9th-14th March 2003.
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Title of paperSpeakers

Lawrence Divisional Fellow and Cotton quality assessment and 10th March2003Dr

Manager, Dept of Textile classing in the 21st CenturyHunter

Science Univ. of Port

Elizabeth, South Africa

R. Plant Physiologist, Texas Cotton
A & M University, USA Genetics

Affectors

Dr Daniel

Krieg

Position

Lift. Robin Frank Senior Cotton Breeder, CottonBreedingforEfficiency
Cotton Research InstituteE. Jarvis
of Zimbabwe

Manager, Pest Control and Sustainable 11'' March2003Dr Joe C. B. General
Tanzania CottonLint and Smallholder Cotton Production:Kabissa

Seed Board Progress and Prospects.

and 12th March2003Stella Professor of Agronomy, AgrononticDr concepts
Galanopoulou- School of Agriculture, Approaches for Sustainable

University of Thesaly, CottonProductionSendouca

Greece

Dr Kater

Hake

Dr Peter 00i

D. Vice-president,

Technology
Development, DeltaPine,
USA

Yield

vs

Dr Thea

Wilkens

and quality 11th March2003
Environmental

Date of Talk

Chief Techntcal Adviser, Realities of Cotton IPM in Asia
FAO-EU IPM Program for
Cotton in Asia

Dr

Phillippe
Deguine

A. Professor, University of CottonFibre Biology: Integrating 13'' March2003
California-Davis, USA Genontics and Development for

Improving fiber traits

Whitefly 13th March2003andScientifique, Aphid
Montpellier, Management in Cotton Growing:

Review and Challenges for the
Future

Jean- Direction
Cirad,
France

and 13'' March2003DrJo}incorham Centre for And Zone Coinpartrnentation
Studies and School of Compatible Solutes in Abiotic

Sciences, StressresistanceBiological
University of Wales,
Bangor, UK

Biotech Cotton: Beyond Bt and 12'' March2003
Herbicide Tolerance

,1th March 2003

5. Presentations(Plenarysessions)

The plenary papers given by Drsjoe Kabissa, Peter 00i and Jean-Phillippe Deguine
are those related to entomology. Dr Kabissa's paper identified the major differences
between pest management in smalllandholders in Africa, South America and Asia
and large-scale farmers in the developed countries such as the USA and Australia.
The papershowed that research priorities for a small-scale farmer are not the same
as the large-scale farmers' Additionally, strategies used to achieve pest control in
large-scale farms may sometimes need to be modified before they can be
successfully implemented in sinaM-scale farms particularly in Africa and Asia. As a

12th March2003



result, international organizations such as FAO, the World Bank, and European
Union funding cotton ERM projects in developing countries need to consult with
resident scientists and select experts with good knowledge of small and large-scale
cotton farming systems. Failure to do tits has resulted in most project failures in
developing countries.

in extending research finchrigs to farmers, a study presented by Dr Peter 00i
showed that the use of the concept of farmer field school(FFS) is the appropriate
approach for educating farmers and address the inadequacies of farmers being
experts and owners of the ERM technology. FFS is a learnin^: experience for growers.
in FFS farmersleam aboutcarrying outexperiments of their own to understand the
dunarnics of pests and beneficial trisects leading to a better understanding of their
own cropping systems. FFS has been carried outfor resource poor farmers in many
AsianandAfticancountries. This has arrowed the farmers to understand the system
they are working and also the type of pests and natural eneintes they are dea^rig
with and ways and means of managing these trisects with limitinal trisecticide use
without affecting yield. FFS traitiing has helped farmers reduce the quantity of
it'secticides they use in their cotton farms. The reduction of irisecti. dde use has cut
down the cost of pest control, hence cost of cotton production in countries such as
Turkey, China, India, Vietr, am, Kenya etc. The FFS conceptwas originaUy developed
by CABland FAO in 1996. The concept was firsttested with resource poor farmers
in Peru, Kenya, Bangladesh, Cambodia, China, india, hadonesia, Philippines,
Thailand, and Vietriam. Dr 00isuggested that the FFS approach would help farmers
address new IPM technologies such astransgeniccrops and can help to conserve the
usefulviess of scarce resource when it is beneficial to farmers, However, in our

opinion, an FFS program without a strong research base to continue to understand
the ecology of the system and to produce new tools and strategies to support ERM,
will fall. Ttiis is because lack of ERM compatible tools will mint the implementation
and adoption of ERM. Australia's approach has been quite different due to the scale
of production (3> growers perlOOOha compared with 2000-3000 perlOOO ha in parts
of Asia). However, elements of the FFS approach can be and are being adopted in
Australia, through the ERM Short Course and BMP, to help growers better
understand and have a greater responsibility for pest management decisions -
important in the adoption of ERM.

Dr Deguine's paper reviewed the challenges facing cotton production worldwide
with the advent of transgenic cotton. She stressed that sucking pests particularly
aphids and whiten. ies are going to be the major pests of the future. The two pests
affectcotton yields directly and indirectly by being vectors of virus diseases that can
cause physiological disorders. According to Dr De^nine much funds have been
invested in research into these pests by funding bodies worldwide. Despite tl'lis, the
only method for the controlof these pests is synthetic insectiddes. The effectiveness
of these dierntcal controls is decreasing today because of trisectidde resistance.
Additionally, the of lentcals are expensive and endanger existing faunalbalances and
the environment. She suggested that the conventional approaches need to be
replaced with approaches that emphasise prevention rather than cure. T}lis induded
(i) Use of understanding of pest ecology to reduce develop strategies to reduce risk
in space and time and enhance conservation beneficials (it) techntques to accurately
diagnose the del^ree of tritestation and impact of beneficials (in) curative measures
should indude oils and soaps, use of dierntcal measures as a last resort, taking into
account theirselectivity. The aim is in time to return to a balance between the pests
and their natural enerntes. She indicated that in poorer countries use of a shorter
crop period may also help by minting the exposure of the crop and reducing the
resource the crop represents might be appropriate. She stressed the use of cultural



control, varietal resistance, biological control and ERM as components of an
ecological approach to managing these pests.

Concurrent Sessions.6.

The concurrentsessions organised at the conference are given in Table 2. in all, there
were 13 sessions on 10th March, 12 sessions on 11'' March, 4 sessions on 12th March
and 8 sessions on 13th March. Each session consisted of a series of papers on a specific
area of cotton production. Different speakers and poster sessions addressed the
topics. Each session has a morning (am) and afternoon (pm) sessions. The morning
session started from 8.30 am to 10.30 am (TealCoffeee break); 11 am - 12.35 pm
(Lunch); 1.30pm-2.45 pm (TealCoffee break); 3.15 pm- 5.15 pm (Close). Participants
have the choice to attend sessions related to their area of interest or research.

There was a wide range of sessions of interest to entomologists. These induded;
Crop Protection and ERM, Crop protection managin. g and monitorinj^, Crop
protection: ERM, Aphids and insecticides, Cultural practices, Cultural Practices and
Orgariic Cotton and Extension, see Appendix I. Australian scientists interacted with
many scientists working in the area of biological control, ERM, cultural control and
extension (Technology transfer). One of the scientists Dr Mensali spent most time
with was DrPeter 00i. DrOoiis the Chief Plant Protection Advisor to the FAO and
heads the FAO and EU ImM project in Asia. Dr Witson had discussions with Dr
00sterhuis (Urnv. Arkarisas) on impact of aphids on cotton photosynthesis, with Dr
Adamczyk cosDA) regarding transgenic performance in the USA and emerging
sucking pest problems, Dr 00iregarding ERM in Australia vs developing countries,
andDrBriddon(101m mmes, UK), Dr Royo (^TA Argentina) and Dr Natwick (UC)
about Cotton Bunchy Top and other insectbome diseases of cotton.

Presentations (Concurrentsessions)

Many papers submitted for presentation at the conference were not given because
most of the speakers did not turn up particularly speakers from the USA and
developing countries in Africa and Asia. Lack of funds was the reason for the
speakers in Africa and most of the Asian countries failing to turn up. However, most
speakers from the USA failed to attend the conference for fear of terrorist attack
according to the few USA scientists who werebold enough to attend.
We found the conference was a nitxed bag, some excellent presentations

fairly ordinary. Overan the quality of Australianinterspersed with
presentations was excellent, reflecting the emphasis we place on comintiriication
withinthe CRC and withindustry.

trisecticides and insecticide Resistance Management were a strong theme amongst
presentations. In many of the developing nations tins remains focussed on
managing resistance to the older chemistries such as the OF's, carbamates and
pyrethroids. Tliis probably reflects their access to these cheaper old cherntstries,
rather than the newer more expensive selective compounds such as indoxacarb and
spinosad. These newer products are only becoming available where pyrethroids in
particular are failin!^, a problem widely reported. The ERM strategies proposed in
many cases really hinge around trying to optirntse the use of these older insecticides.
Ttiis is occurring by developing more complex thresholds or by improving
application and reducing rates. Many of the ERM papers were ERM in dis^;'Inse. For
example an IPMpaper delivered by a scientist from Indiahad 14 synthetic insectidde

some



sprays, made up of synthetic pyretl'Iroids, carbamates, organochlorine and
organophosphates. According to the author it was ERM because the drierincals used
in the study were applied to coincide with the pest tiresholds. Thus the use of
econontic threshold in the study suggests an IPM program. This shows the level of
understanding some of the scientists have in the development of ERM programs.
Development of a multidimensional IPM strategy is not occurring.

IPMwas a popular themebutwewere generally disappointed with friescope oflPM
presented. A notable exception was the exceUent presentation by Peter 00ithat
revealed a deep understanding of both the tecliritcal and SOCiological problems
involved in implementing ERM in developing countries. Australia's problem seems
to be at the other end of the spectrum - we have a highly mechariised and educated
industry with a generally high level of education and wealth. However there are
some stintlarities including the need to convince growers to become involved in IP'M
through a process of education that encourages them to take ownership of the
approach taken on their farm. In general most of the IPM papers still have a very
'entomology centi'ic' approach, often apparently fathng to see ERM as a component
of the farming system. Emphasis is placed, and rightly so, on beneficial conservation
and utilization and selective use of trisecticides but often stops there. Looking more
broadly at the system and the underlying ecology with a view to preventing
problems is stilla rare science, a point made by Dr Deguine. There were however
some interesting studies including interplant of other crops as traps for Hencoverpa
and nurseries for beneficials

The role of beneficial insects in ERM was mentioned in most of the papers but
surprisingIy synthetic insecticides were the common tools used. There was a general
lack of strategies or techniques to conserve or maxirrrise the abundance and
effectiveness of beneficial insects in most of the ERM studies presented at the
conference. The continued reliance on synthetic insecticides in most of the ERM
programssuggestaworldwidelack of ERMcompatible tools which may be due to a
general lack of developmental research.

A significant number of papers dealt with transgenic Bt-cotton, which generally
received a positive report card in terms of reducing insecticide use and economics.
Significant questions remain however about resistance management. In many
developing countries Bt-cotton has created new opportunities for resource poor
growers and communities. However, in these situations the growers often cannot
afford to grow specific refuge crops for Bt-cotton. Instead native hosts must serve as
refuges and a very interesting study from South Africa reported on surveys to
investigate the productivity of indigenous hosts in terms of produciri^^ Bt-naive
moths. Further questions remain however on the timing and effectiveness of
refuges and issues suchas synchrony of production of moths between Bt-crops and
refuges and actual distribution of mating betweenthe two remain. Much emphasis is
placed on efficacy and resistance management of Bt-cotton but unfortunately there
seems to be a view that BT-cotton equals IPM, rather than Bt-cotton as a tool within
IPM. Most of the research on Btcotton is concentrated on the use of Bt refuge crops
to manage resistance yet the core role of ERM in managing resistance to transgenics
received little attention.

Among the many entomology papers presented at the conference, only two dealt
with organic cotton and three on habitat manipulation to conserve beneficial trisects.
The implication is that unless the general research focus changes from synthetic
insecticides and resistance management to studies that place much more emphasis
on cultural, biological control and varietal resistance etc, the future sustainability of
cotton industries worldwide will suffer. Developmental research should be



encouraged to arrow new environmentally friendly toolstobe developed to support
ERM worldwide.

One study presented at the conference and which was of interest to our studies in
Australia was the use ofjasmonic add (jasmonates) as foliar spray on Bt and non-Bt
cotton plants to attractbeneficialirisects. The study showed that foliar application of
jasmonic acid increased thenumber of natural enemies mostly predators on treated
cotton plants. The high predator numbers reduced the number of pests on those
plants. Despite the high numbers of natural enemies on the jasmonic add treated
plants, the level of parasitism and predation rates on the treated and control plants
were sirnilar. The study concluded that jasmonic add Thight be a valuable pest
management tool in cotton. However, several literature have shown thatjasmonic
acid enhances the release of abscisic add in treated plants which causes abscission
layer to be created resulting in fruit drop in treated plants. Thus jasmonic add used
in cotton to attract predators may result in fruit loss in cotton, which may affect
cotton yield.

We had some interesting discussions with scientists working on trisect borne cotton
diseases. From these several ideas have developed induding a renewed effort to
look for the agent of cotton bunchy top using electron Tmcroscopy (tl'lis is
underway), and the decision to place any cotton aphid collected from wild hosts
onto cotton to see if they contain the agent for CBT. Tliis may reveal the frequency
of CBT in aphid populations but more significantly some of the alternative hosts.
This hasbeen instigated now as part of projectCSP145C.

Another interesting approach is using the 'Cotons' model to help predict
compensation for pest damage in Cameroon. The approach is very stintar to that
we have taken with OZCOT. A sub model arrows loss offtuit due to pest attack, by

are beingsimulating the demography and feeding of bonworms. Spraying rules
are beingdeveloped based on predicted yields, much like SopY SERATAC, and

evaluated with farmers'

Allofthe papers presented by Australian entomologistswere weU received and well
supported, as indicated by larger numbers of attendees for these talks. Many
colleagues have expressed interest in conaborating with us to help contribute to ERM
programmes in our respective countries. Overall we found the conference valuable,
particularly for the opportunity to catch up with colleagues and to make new
connections.

8. Benefits

The conference has emphasised the need to continue a strong research focus in
ERM and beneficial insects.

Ithas given us an insight into currentlPM research in the world.

The conference hasimproved our research standing in the international research
coriumunities and enabled us to establish contacts with professionals in
international research organizations working on beneficial insects and IPM
programs worldwide.

The knowledj^e gained at the conference willno doubt increase our collaboration
with international scientists and will facilitate and expedite the progress of
research in Australia.

.

.

.



9. Itinerary

7th March 2003 Narrabri- Moree - Sydney
8th March2003 Sydney -Johannesburg - CapeTown

Conference Registration (Holiday hiti, Conference centre)9th March2003

10-13th March2003 Conference lectures, symposium and Tour

Cape Town -Johannesburg - Sydney - Narrabri14th March2003

10, ACl^. riowled. gemetits

The Cotton Research and Development Corporation and the Australian Cotton Co-operative
Research Centre funded our visitto Cape Town to attend the conference. Dr Mensah would
also like to thankNSW Agriculture for giving him permission to attend the conference.
Appendix I. Concurrent sessions, speakers and symposia organised at the World
Cotton Conference-3 in Cape Town, South Africa, 9-14" March 2003.
1.0" March 2003

Sessions 2- Crop Protection &
ERM5

11.00

-11.20

11.20-11.35

Implementing IPM
in Australia:

By Dr L. I. Wilson

IPMShortCourses:

Water Stress

Irrigation

G. MClvityre

losses Use of GIS and11.35-11.50 New vistas in IRM Yield and quality Estimating
of associated with the geophysicalbased cotton ERM in evaluation

measurements tocultivars interactionsIndia cotton

in stuntner betweenT. basicola deterrime causegrown
donimant rainfall and the root knot andcontr. o1sofsoil
environments in nematodeoncotton sannisation in the

lower MacquarieEastern Australia

valley In

Australia

Paper Withdrawn

& Crop Protection & Nutrition
Nematology

Performance

different

varieties

increased

irrigation

M. Aslam

K. R. Kranthi

ofof Crop rotation and Responses
cotton geneticresistance in Cossypium spp. to

of salinityunder support
Meloidogyne spp.

I. Corhamcontrolin cotton

11.50-12.05

Withdrawn

Development
ERMin

Establishing
utilising

integration
biological

M. S. Botha

Withdrawn

eneirues

Chemical- Variation tricottonof in vitro Ascreening

drought biological control cultivars in leafcotton: for
for nutrientand resistanceincotton approach content

nematodesoncotton and Sessions 2-natural
5tolerance to soiland

sodicitywith

and

R. R. Eveleigh
C. S. Rothrock

H.
\/am aHo, ,a, ak

M.

I. Triantafills



12.05-12.20

synthetic
insecticides

R. K. Mensah

inventory of pests Growth, Phenology introgression qualityin Is soil

underyield of tetraploid cottonof decliritngnatural andand

enerhiesoncottonin rainfed cotton as the resistance to cotton production
lowland production influenced by Rotylenchulus systerns in Eastern
zoneofRuzziPlain, different climatic rentfomnis fro the Australia

under CossypiumKivu, DR Con factors
Dharwad litrsutumcongo.
conditions in South

M. Theodore India

Varnadevaiah

12.20-12.35 Integrated pest investigations on Activity spectrum Role offertinzer
management with dripirrigation and of spinosad & in cotton

in Indoxacarb:rational production underfertigationgenetically
e for differential increasedmodified cotton cotton

irrigation intervalhybrids. pyrethroid
resistance

S. S. Udikeri M. Ahmad
management
strategy in Ivory
Coast: G. 0. 0chou

E. R. van Binon

12.35-13.30

Sessios 10-

13

B. C. Patil

LUNCH

13.30-13.45

Crop Protection & Growth regulators Crop
& biochemistryin^^I managing

momtoting

for GenotypicInvestigation of the The effect of some Search
host variationof growth regulators indigenousimportance In

fornative vegetation cocallus initiation plants to heatresponse

plant bonwonns on the stress in Uplandto beneficial insects and

and its role in regeneration from Makhathiniflats. cotton

redudng insect pest different days old
A. Bermet-Nel

damage in cotton cotton

I. C. Rencken

G. A. Constable

O. N. Konan

V. C. Patil

LUNCH

13.45-14.00

1.0. A. Odeh

Cairnng confidence Rain-washing of Mirinnum effective Screening of cotton
for tolerance tofarmer mepiquat chloride insecticidein

earlyparticipatory IPM from cottonleaves. application season

in Uganda. practices in cotton drought.
in India.

M. B. Sekamalte S. 0. A1abi

LUNCH

1400-14.15

I- Singh

the Growth and yield Assessing the Drought tolerantAssessing
feasibility for cotton genotypesof feasibilityfor behaviour

cotton in tropical different cotton cottonproductionin might work with
Australia: as tropical Australia: presentgenotypes water

development of influenced by plant systems for crisis in Pakistan.

sustainable pest growthregulators. Hencoverpa
management. management.

1.1. S. Deol
G. R. Strickland A. I. Armells

L. Efe

.

protection Breeding
& Environment

LUNCH

C. A. Rosolem

&

E. 0. Leidi

A. R. SOOTruo.



for PeroxidaseERM14.15-14.30 in

Pink activity andmanaging
andbonwonn enzymes

cottonproductivity. composition
speciessome

V. T. Malvaceae.
Sundaramurthy

14.30-14.45 IPM: Translocation and Trap orops in CottonresearchinCotton
Uzberkistan: eliteofmetabolismAreawide managing

andapproach through Glycinebetaine in Hencoverpa in varieties
Australian Cotton future of cottonfarmer cotton

farmingsystems. breeding.participation.
A. AbdukarimovM. L. DinonV. G. Mathirajan

TealCoffee14.45-15.15

15.15-15-45 Postersession

15.45-16.00

Sexorbrightlights: An appraisal of
which temptation lineperformancein
works best for marshland cotton

breedingin monitoring
of Hencoverpaspp. in experiments in

EasternAustralia. KuvuinCongo.

M. TheodoreZ. Golubenko

ISO~

of Spinosad resistance Screening cottonIPM: EvaluationCotton

Australian lines as trap cropresearchsuccessand cotton cultivars on in
for the induction ofdryland and under Hencoverpafield
abortivedisappointment- irrigation In armigera
germinationSouthern Africa.why

R. V. Gunntig Strigaimplementation
hermonthica inprojects
Nigeria.successful

S. 0. A1abi.

Y. Shafi

G. H. Baker

TealCoffee

16.00-16.15

Poster Session

A1. Treen

ERM strategies for PIeiotropic nature The performance of Managing
transgenic pesticideunitiodal Btsustainable cotton of

andin branching, cluster (Ingard) cotton in resistanceyield
fruiting andsquare Australia over six species shiftThungabhadra In

cotton usingof drying tricottonproject anseasons.

Integrated WeedKarnataka.
V. N. Kulkarni Management

approach.

G. W. Charles

are

not

TealCoffee

M. M. Preforius

Poster Session

16.15-16.30

B. V. Patil

area

Col Cutting edge weedPartialCottonpesticides in Deciphering
perspective:Risk variation tricotton sequence of gram science-Weedpak-

weedborer, Ayield podmanagement for yield,
identification andand coinponerits, and Hencoverpaproduce
management guidefibre quality.environmental armigera
for the Australianprotection. K. R. KranthiO. L. May cotton industry.

I. R. Kennedy
S. B. Johnson

Redudng residualThe performance of Monitoring
cotton cultivars on insecticide pre-emergent or

in pre-plantresearch station resistance
herbicideof trials during the HeIicoverpa

1998/99t02001/002 armigera in cotton cotton through the
oforops in the Ivory development

weed thresholdsCoast 1998-02

TealCoffee

Poster Session

16.30-16.45 Laboratory
measured

synergistic
suppression

cypermethrin
byresistance

'a oil andpongaima
Pbo and con^querit

B. A. Pyke

of

seasons.

T. E. A1weendo

use In



16.45-17.00

field control.

A. Requpathy

Areawide

insecticide

resistance

management
Indian cotton.

17.00-17.15

D. A. Russell
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The World Cotton Research Conference (WCRC) was an initiative of the International
Cotton Advisory Council, aimed to provide a forrun for scientists to interact, learn and
discuss their areas of research with colleagues. The 3'' international Conference was held
in Cape Town in South Africa from the 9'' -13thMarch 2003. We attended the
conference to: (1) present papers on integrated weed management; (2) interact and have
discussion with scientists working in the same and other areas of research to gall further
knowledge in weed management and the cotton system; and (3) undertake a short study
tour of the agriculture of the southern Cape region (Charles & Taylor).

The conference attracted over 400 cotton scientists, admititstrators, agi'0-chenitcal
company representatives and marketers from all over the world. The conference was
divided into 10 plenary lectures and 40 concurrent sessions. Biogenetics, breeding and
entomology dominated the papers presented at the conference, with few papers on
fanning systems or weed management. Nevertheless, there were beneficial opportunities
to talk with colleagues from around the world.

Of particular interest was the current move in world research away from applied field
research, to laboratory leveland pure research, especially in biogenetics. A large number
of papers featured research that appeared to have no immediate application, or gave
laboratory results that had not been field tested. SurprisingIy, a large proportion of these
papers were from developing countries. Research from countries such as Australia and
the Us was generally much more applied, with emphasis on field validation of the
results.

Two key speakers identified significant management problems with the cotton
production systems of the Us (lack of cropping rotations, soil compaction, low rattan
etc. ), and several speakers identified occasional problems with genetically modified
cotton.

Problems with weed management systems were discussed by NSW Agriculture
scientists and by one key Us speaker. Weed science appears to have been placed into
the too-hard basket, with emphasis going primarily to biotechnology and gone
manipulation research. The altoo obvious consequences of species shift in the weed
spectrum and herbicide resistance are being ignored by most countries. The prevailing
attitude appears to be that the technology will eventually fail, so it is best to exploit the
technology as much as possible to achieve the best return, and assume that the gene-
jockeys will have an alternative available when it is needed. The Australian wheat
industry is already leaniing the folly of this approach, with herbicide resistance already
present to almost every available herbicide group.

The study tour of the southern Cape region of South Africa greatly enhanced our
understanding of the climate, flinting systems and challenges of agr. iculture in southern
South Africa. These challenges are both physical and SOCiaVpolitical.

Generally, the conference gave us the opportunity to have contact with many of the
world s leading scientists, working in a range of research areas and also gave us an insight
into much of the research currently occurring in the world. The knowledge galled at the
conference will enable us to increase our collaboration with international scientists and

will facilitate and expedite the progress of our research in Australia.



I. Outline the background of the projects.

Weed mar^gementis an on-going problem forthe cotton industry. Management of
weeds in a slow-growing, broad-leaf crop such as cotton, gr. owing under litgli
nutrition and full trigation is especially difficult. Weed management costs around
$300/11a of crop, representing 20% of total production costs. In 2001/2002 this was
a cost of $110 million to the Australian cotton industry. The cost of lost production
due to weed competition and crop damage from the management tools used would
far exceed this total. A conservative estimate of a bale yield loss per ha due to
competition and damage results in atotalcost of weeds of $235 millionperannuin.

While there have been some recentimprovements in weed control practices and the
introduction of some new herbicides, weed control in cotton still relies heavily on
multiple applications of residual herbicides and cultivation. These tools are relatively
effective, but result in some negative side-effects to both the cotton crop and the
environment. Crop damage by cultivation and residual herbicides, and the movement
of soil and herbicide residues into the river systems are ongoing problems. The
recent introduction of genetically modified, herbicide tolerant, Roundup Readyci
cotton allows the Australian cotton industry the opportunity to make a quantunn
leap in weed control, with glyphosate potentially replacing many residual herbicide
and cultivation inputs. However, increasing reliance on glyphosate as the primary
means of weed control will inevitably lead to the emergence of glyphosate tolerant
and possibly glyphosate resistant weeds as major problems and could result in the
effective loss of the singly most important management tool in the conservation
farming system. Hence, the cotton industry is faced with the dilemma of wanting to
move to a glyphosate dominant system to improve production and sustainability,
but this move will ultimately lead to an unsustainable system. This problem is also
being faced elsewhere in the world, and especially in the Us, where herbicide tolerant
crops have been more widely used over a longer period. A new glyphosate resistant
weed (Conyzo congde"s^s) has already emerged in the Us as the result of the over-
use of glyphosate in Roundup resistant crops.

Research by weed scientists at ACRl, has concentrated on the management of
problem weeds and the development of efficient, sustainable weed management
systems. This work has cullninated in the recent release of WEEDpak, a weed
managementsupport package forthe cotton industry.

The World Cotton Research Conference (WCRC)is an initiative of the International
Cotton Advisory Council amied at gathering cotton researchers, extension workers,
agi'0-chenitcal company representatives, administrators, marketers, and others from
around the world for a symposium coveting all aspects of cotton production. This
forum offers the opportunity for Australian cotton researchers to discuss research
problems with colleagues from adoverthe world. The venue for the 2003 WCRC,
Cape Town, South Africa, also allows an opportunity for researchers from countries
such as Australia to share infonnation and experiences with coneagues from the
developing countries of Africa that are faced with many of the same problems but
limitted resources. The conference provided an opportunity for participants to
eXchange ideas, update knowledge and discuss subjects of interest.





Objectives

The objectives of the travelwere to:

. Attend the 3'' World Cotton Research Conference and present papers by:

Charles entitled Managing herbicide resistance and species shift in cotton using
an Integrated Weed Management(DAIM) approach ,

Johnson entitled Cutting-edge weed science -WEEDpak -A weed
identification and management guide for the Australian cotton industry , and

Taylor entitled Reducing residual pre-emergent or pre-plant herbicide use in
cotton itrough the development of weed thresholds .

Establish and renew contact with and have discussions with some of the worlds

leading researchers on weed management in cotton, as wellas other aspects of cotton
management.

. Share knowledge and experience with others working intrie cotton industry.

. Undertake a short study tour of South African agriculture in the southern Cape
region (Charles and Taylor only).

3. Activities

The third World Cotton Research Conference (WCRC-3) was held in the Cape
Town in South Africa from the 9''- 13'' March 2003The conference attracted over
400 cotton scientists, administrators, agi. 0-cheimcal coinpades and marketers all
over the world. The conference was divided into 10 plenary lectures and 40
concurrent sessions.

A short tour of the southern cape region was undertaken with colleagues on 14
15th of March before rentritng on the 16th - 17th (Charles & Taylor).

World Cotton Research Conference

The conference was well organi7ed, but not well attended. Many of the intending
participants were not able to obtain funds to travel and many of the concurrent
session speakers failed to attend and present their material. Consequently, the range
of material presented was greatly reduced.

Papers were presented coveting nearly all aspects of cotton production, but the
conference was very heavily biased towards biogenetics, breeding and entomology.
Numerous papers discussed aspects of genetically modified cotton, gone mapping,
the value of inter-specific hybrids andpestmanagement.

5. Plenary lectures

The conference opened with an introduction from the acting Minister for Agriculture
in South Africa and a colourful and superb exhibition from a local native African
choral group. Short talks were then given by eiglit dignitaries who were heavily



involved with the organization of this or the previous two World conferences.
furlongstthese speakers:

Terry Townsend (Executive Director of the international Cotton Advisory
Committee) caused consternation in the audience by predicting that the real
price of cotton on the world market would continue to fall over the next 50
years' Production efficiency will have to be continually improved for cotton
producers to remain viable in this scenario. This is particularly a challenge for
Australian producers, as Australia already has the highest average yields in
the world. The negative impact of the current weed management tools on
cotton yields is especially significant in this scenario. Terry did not discuss
the impact of current Us farm policy in depressing the world price of cotton.
Trade liberalization should lead to an increase in world prices, alleviating the
long-tenn reduction.

Ralph Schulze (CRDC, Australia) made the point that cotton production needs to
be sustainable in economic, social, ecological and moral tenns. This goal is a
challenge to all involved in an industry heavily reliant on chenxicals
(insecticides, herbicides and fungicides), and becoming increasingly involved in
genetic engineentig.

The plenary talks were given by experts from different areas of cotton research. Plenary
speakers were chosen from each continent. They were each given selected topics in
cotton production. Questions and infonnal discussions follow each plenary session.
This allowed participants and speakers to interact and discuss the subjects.

Speakers who included inforrnation relating to weed management included:

Dr. Krieg examined the affect of genetics and environment on pooryields achieved in the
Us cotton belt overthe last 5 years, He detennined that the poor yield was almost
entirely due to adverse environmental conditions, namely biglitemperatures and
low rainfall. The impact of the weed management environment on yield was not
considered, but would have an importantimpact on production.

Dr Galanopoulou-Sendouca also looked at factors affecting crop production and
concluded that a lack of cropping rotations was a significant contributor to poor
crop pertorrnance. Mono-cropping with cotton is leading to problems with soil
fertility, pests, weeds and diseases. The use of transgenic cotton was also
identified as a source of problems, leading to poor yields and poor agi'orionxic
perlonnance on some occasions. The use of transgenic varieties is not always
leading to improvements in productivity or profitability.

Dr. Hake talked about the future for genetically modified cotton, with the release of
Twinguard, VIP and a 2"' pair ofBt genes, as well as enhanced Roundup Readyo
cotton, and Liberty Linko cotton in the short-tenn. In the longer terni there is a
huge potential to release new and noveltraits, but he questioned the econonitc
viabinty of this approach, with limited retunis to development companies as they
compete for a finite market. He also questioned the future prospects when gone
patents rim out and traits are freely available on the open market.



Dr. Wincens gave a fascinating talk on work with genetically modified cotton. She and
her co-workers have found that by changing the tissue culture media used in plant
regeneration they have been able to remove the previous limit whereby only
Coker cotton could be modified directly, with anti. aits introduced into Coker cotton
(an inferior, old variety), and then back-crossed into elite lines. Using a new media,
they have had equalsuccess transfonning elite varieties, removing a large bottleneck
in the transforrnation process, greatly speeding up the time between transfonnation
and commercial release of transgenic material. They have also identified a simple
gene that affects fiber Iengtli, with the potential to produce cotton with improved
fiber Iengtliand improved fiber urnfonnity.

6. Concurrent Sessions.

Thirty nine concurrent sessions were organised at the conference. Each session consisted
of a series of papers on a specific area of cottonproduction, although a lot of papers did
not seem to fit wellinto the specified areas. Concurrent poster sessions were also used.

Many paperssubmitted for presentation at the conference were not given because many
of the speakers did nottuniup. This was particularly true of speakers from the Us and
developing countries in Africa and Asia. Lack of funds was the reason for the speakers
in Africa and most of the Asian countries failing to register. However, most speakers
from the USA failed to attend the conference for fear of terrorist attack according to the
few USA scientists who were bold enouglito attend. Many weed scientists also chose
notto attend asthere was a weed science conference muming in the Us at the same time.

Four of the five weed science papers presented were given by Australian scientists. The
remaining paper discussed the screening of cotton lines as trap crops for controlling stiga
(aparasitic weed) in Nigeria. The Australian papers were wellpresented and showed a
wenthought out, disciplined approach to weed science. There was opportunity to
discuss each of these papers following their presentation.

Dr. Rowena Eastick (CSIRO) discussed the likelihood ofBt cottonbecoming a
significant weed in the Australian top end. Work on seed gennination indicated that
the Bt gene inferred no improvement in the plantsfiiness, and so would notimpact
on the weediness of cotton. She observed that cotton is already a weed in the top
end, with some plants naturalised and growing as perennial plants.

Over the course of the conference we listened to a variety of speakers and discussed a
range of topics including:

The evaluation of cotton cultivars under dry conditions, showing that improvements
in production were possible with more water efficient material, but that
conventional breeding programs have inadvertently selected for less water efficient
lines.

Difficulties with in-vitro screening for salttolerance. This paper was typical of many
from the Indian region. The scientist reported major difficulties with this approach,
but did not explain why he couldTitsimply screen material in the field, nor whether
there was any correlation between the material he had selected and in-field salt
tolerance. The science was excellent but the practical application was dubious.



IPM marange of countries

Various aspects of genetics and crop breeding

Managing cotton production on small holdings in Africa

The use of computer models for production and IPM

Dr. Belotftom the wettropics in Brazil, has developed a triple cropping system,
where cotton is grown as one crop in the rotation. One of his options wasto plant
cotton into a Cy"odori doc@,/on sward. He showed a field where cotton wassown
directly into sorghum stubble and was doing well. Alladjacentsttip was badly
infested with Cyper"s rotunda, s, suggesting that sorghum stubble was effective in
suppressing nutgrass. This observation will have application in Australia ifit is
borne out.

Improvements in cotton fiber characteristics by crossing elite cultivars with primitive
cotton lines. Fiber strength in particular was greatly improved in some of the F2
and F3 crosses.

The impact ofGM cotton on the world cotton supply, price and consumption. The
introduction ofBt cotton in the Us and China has caused an increase in production
and a consequent drop in the world price. Countries that have not adopted a 100%
use ofBt and Roundup Readyo cotton are at aproduction disadvantage and will
lose money. Australia is such a country, where Bt adoption was limited to 30% of
the cotton area.

Daring the conference we had extensive talks with Steve Wright, University of
California, Cotton, Grains & Weed ControlAdvisorregarding the perlonnance of
various herbicides, Roundup Readyo cotton and weed management in the Us. We
appearto be ahead of the Us in much of our work, but it was useful to compare
results. He had seen no problems with the combination of Roundup Readyi:I
cotton, Roundup and water-rim-urea, in contrast with the problems we have
identified with this combination here. Envokeciherbicide is not yetregistered in Us
(it was registered last season here). Stapleo herbicide is very effective on their
amualmoimng glory, whereasit is quite weak on ourspecies. Cyanazine was a
useful herbicide for monxing glory, but the registration had lapsed in the Us. It has
never been registered for cotton in Australia.

We also talked to a number of Africans and Indians about the difficulties of cotton

production on smallholdings. They have a lot of problemsrelating to very limited
infrastructure and resources. Many Indiansreported that they were experimenting
with the use of residual herbicides, but with little success due to limited equipment,
resources etc. Many smallscale African farmers also had apracticalproblem due to
theirtraditionalpractice of keeping their own planting seed and ratooning cotton for
up to 4 years, The use of keptseed and ratoon cotton would cause problems with
the use ofGM cotton where a licence fee is payed armually, based on the planted
area and is normally based on seed sales. This system also has major implications
for cropping rotations, insect and disease management. Australian scientists and
advisory officers could help them a lot with their management as many of their



problems are not dissimilarto ours, with similar weed species and farming systems
(with some variations).

On Wednesday afternoon we went on an organi7edtour of Table Mountain and the
botanical gardens in Cape Town. It was fascinating to see how many Australian
weeds(such as bitou bush and cape weed) and ornamental plants are from this
region of the world. It was also interesting to see the weeds of the gardens, which
included C}:perus rotund"s, C. con"ic"s, pig weed, caustic weed and several grasses
that are also problems in Australia.

7. Studyto"r

A short study tour was organized by 16ffMclntyre, Principle Extension Officer, QDPl
Dalby. Together with coneagues from NSW Agi'iculture and QDPl, we (Charles &
Taylor) traveled through the southern Cape region, from Cape Town to Port
Elizabeth. Unfortunately this region does not include any cotton production.
Cotton production begius around 1000 kiri north of Cape Town, so it was
impractical to travel to this area in the time available.

The areawe traveled through had ahuge variety of land types, soil types and land uses.
Leaving Capetown, Stellenbosch and Franscbhoek are in fertile valleys, with sinaU
holdings and intensive agi. iculture. The main industry was wine production, with
some forestry (radiata pine), orchards and livestock. As well as the traditional
breeds, some paddocks included native ruminant species that were being
commercially farmed. Many of these areas have no native timber. Stands of
eucalyptus and black wattle have been established and gr. ow very well, but have
now become serious weeds in some places, especially the richer river valleys.
Further east, we traveled into much drier, undulating country, with extensive areas
of native vegetation (fynbos, a fragile ecosystem dominated by proteas and other
shrubs), and cereal cropping, with sheep, goats, cattle and ostriches. The rentalI in
these areas is winter dominant and generally quite light. Nearly all the cereal stubble
had been removed for hay, with the reinnant stubble burned and plowed, even on
relatively steep slopes. Erosion was obviously not a serious problem, although
most paddocks had contourbanks. Rainfallhas beenunusually light in these regions
over the last 7 years, and many holdings are near bankruptcy due to poor yields.
Traveling on to Oudstoom, the country was poor and very dry, with the occasional

of an inigation system. Oudstoom is famous for its ostrich industry, withoasis

some very large, intensive ostrich farms. We also saw a few wild ostriches.

From here we retunied to the coastal strip, dominated by forestry (radiata pine), and
dairying, with many centre pivot itfigation systems. InterestingIy, it appeared that
much of the best country (soiltype and rainfall) was being used for forestry, while
much of the poor and steep country is used for livestock. The lack of significant
areas of native forestry obviously places a very bigli value on timber in South
Africa.

The cost of unskilled labor was very low and large squatter settlements were obvious
around Cape Town, with smaller settlements apparent around most other towns.
There were however, few intensive industries, with many large agricultural holdings.



The scope to use unskilled labor appeared quite limited, with farmers tending
towards machinery and larger holdings. The one exception was with fencing, which
consisted of many wires, supported by small branches and posts cut from the
scrub.

One particularly interesting aspect of South African agriculture is game fanning, which is
now big business, and has become a significant income earner for South Africa.
Many of the African wildlife species that were threatened with extinction are now
being protected and bred in game farms. The game fomiindustry has become
established over the last decade with a change in Govenrrnent policy. Under earlier
policy, allnative game belonged to the Goverr"nent, but was often seen by farmers
as a threat to their productivity, and was legally or illegalIy killed. Farmers are now
able to own and trade game animals, which consequently now have a significant
monetary value. Game forming (the breeding and sale of game animals) is still
regulated to some extent(controls on whatspeciesin which areas), but gives a much
litglier reimii per land area than did conventional fanning. As game animals also
primarily utilise areas of native vegetation, game fullimg is effectiveIy resulting in
the return of many f;Inning areas to areas of managed native vegetation. Some
significant weeds of these areas are prickly pear (the cactoblastis moth was recently
released in South Africa), and introduced eucalyptus and black wattle. These weeds
are being managed with fire, which is a necessary part of the lifecycle of the native
species, butthe Australian trees are themselves relatively fire tolerant.

In some ways, game fuming is a small niche market that is unique to South Africa.
There is a demand for these native species from many of the African countries,
where indiscriminate land clearing, population pressure, poaching and political
unrest have resulted in large reductions in their populations. There also remains a
world-wide demand for these species from zoos etc. The current lingli prices for
fanned animals will no doubt decline rapidly as the market becomes saturated.
Nevertheless, the ability to farm and sell native wildlife has established its own
market and established a value for these animals. hamitial assessment suggests that
a sinnilar, more open policy in Australia, could greatly increase the value of native
animals, and result in a reduction in their culling and the creation of a game industry
with associated tomsm income and the re-establishment of significant areas of
managed native vegetation. However, the game hunting side of this industry may be
politically unpalatable in Australia.

insulinnary, the area we traveled through covered a wide rage of soiltypes, climatic, and
land use areas, ranging from intensive agriculture with orchardirig and wine
production, through to large areas of fynbos native vegetation. With the exception
of intensive agriculture in the better areas and game fannirig, the general outlook for
farming in this region is one of declining rentris and few viable future options. Land
degradation did not appear to be a major issue due to a lulld climate with few
storms.

8. Benefits

The conference allowed us to share our experiences and observations on weeds and
weedmanagementwith scientists from around the world. We were also given many

.



opportunities to share with colleagues from a diversity of backgrounds from
developed through to third world countries.

. It has givenus insight into the lack of current weed management research around the
world, but the obvious need for this research. Weed science appears to have been
placed into the too-hard basket, with emphasis going primarily to bio-technology,
gene manipulation research. The altoo obvious consequence of species shift in the
weed spectrum and herbicide resistance is being ignored by most countries. The
prevailing attitude appears to be that the technology will eventually fail, so it is best
to exploitthe technology as much as possible to achieve the best rentri, and assume
that the gene. jockeys will have an alternative available when it is needed. The
Australian wheat industry is already learning the folly of this approach, with
herbicide resistance present to almost every available herbicide group.

. The brief study has greatly enhanced our understanding of the climate, forming
systems and challenges of agriculture in southern South Africa. These challenges are
both physical and SOCiaVpolitical

9. Itinerary

7t' March 2003

8th

9th

10-13th

14th

15th

16th

17th

Nanabri- Moree - Sydney

Sydney -10hamesburg - Cape Town

Conference Registration (Holiday Inn, Conference centre)

Conference andTourofTable Mountain & Botanic Gardens

Cape Town- Oudtshoom

Oudtshoom - Kiiysna

Knysna- Port Elizabeth -Johannesburg - Sydney

Sydney - Narrabri
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WCRC-3 hod OPProximofely 96 presentofions in the breeding Grid biotechnology
subject oreos. About one-third were poster, the rest OS orcl popers - there wos
no cleor difference in standord of popers between poster, paper, keynote or
plenary presentation. Given the IQrge number of no-shows of the conference,
there were good poster subjects which could hove hod better exposure Grid
discussion.

Report on WCRC-3

Breeding and biotechnology

The standord of popers VCried widely from poor reports on VCriefy triols
through 1'0 excellent reviews Grid results of ground-breaking reseor, ch. The
following fable is o list of my selection of the best papers in this subject area,
in rough order of merit.

Oreg Constoble

Program Leoder

CSTRO Cotton Research Unit

April 4, 2003



Author

Locope
at o1

Title

Genome mopping of fefr, GPloid cotton:
towards a saturated Grid unified mop.

Wilkins Cotton fiber biology:integrating
genomics ond development for
improving fiber traits.

soho

at o1

Hoke

Towards G bochodense chromosome-

specific recombinant inbreds of G
hipsutum.

Bio*ech cotton: beyond Bf Grid
herbicide tolerance.

Sorongo

From

France

Benbouzo

at o1

Tinproving cotton production in Grid
re ion o riculfure.

Molecular monitoring of the
introgression in G hipsufum of G
sfurfionum genes controlling the

landed 10nfond 10ndless seed froit.

Population size of segregating
generations in cotton breeding
ro rains.

Reason for interest

Molecular incrkers have the potentiol to dramaticolly improve the
speed Grid efficiency of breeding. This paper combines results
from four different loborotories to develo a unified ina .

Many laborofories ore working towords genetically engineering
cotton to improve fibre quolify. This paper describes
fronsformotion of on exponsin gene to improve fibre length by
0.2".

These workers hove developed 18 lines of G hirsufum with one G
barbodense chromosome. The lines will be of benefit in mop Grid
marker research.

A review of potential froifs for the future. Of interest ore
comments on methods of increasing yield potentiol: cotton price
will holve in the next 50 yeors Grid we need new ways of increasing

ield.

This paper identified markers-mop of QTL affecting water use
efficienc .

The glanded plant Grid glandless seed froif is of interest for oil
qualify Grid in AUSfrolio this some source is of interest for
fusorium resistonce.

USA-CA

Bowman

USA-

Ms

USA-

Ms

TSPoel

Algeria

USA-

NC
Tf is of interest to optimize populofion size in breeding - to
identify good lines Grid to ovoid unnecessarily large populations
Grid conse uences on resources.



Markllickma", Industry Development Officer and IPMTraimingCoordinator
NSWAgric"Iture, Toowoomba.

Purpose of Travel

The purpose of the trip wasto attend and participate in the World Cotton Research Conference 3 in South
Africa as a member of the Australian delegation representing the Australian cotton industry and its an&E
programs. Three reasons for attending this conference were :

To establish and continue to foster previously established contacts with international extension
personnel;

To increase my knowledge base in allareas of cotton production. With particular focus on the IPM
related research;

WORLDCOTTONRESEARCHCONFERENCE-3

CAPETOWN, SOUTHAFRICA
March 9- 13,2003.

TRAVELREFORT

To present 2 papers at the World Cotton Conference and to chair a session relating to Waterstress and
trigation. My papers related to extension and IPM programs in the Australian cotton industry:

Papers that were presented by Mark Hickinan were titled:

> D. Gibb, M. Hicknian, and I. MacPherson^fonttoringf. "inngj2zctors OS a tooli" insect
management.

> M. Hicknian, A, storrie and T. Cook- yieldimpocts andexte"sjo" activities with simulated herbicide
dr;11' on a commercial cotton/ie/d.

The Soils Perspective Report
Unfortunately soils research was notlisted as a broad theme topic at the world cotton conference. Rather,
the topic of soils was addressed in the broader themes of agronomy and fanning systems. The pmiary soil
focus was matters permitting to sodicity and salinity as evident by the references below. Soilbiology was
rarely discussed. Within the proceedings only one example could be aligned with this area and it is listed
below. It appears that soilbiology ands soilhealth is more a topic being focused on in Australia rather than
the international community.

J. Triantafillis - Use ofGeogrqphic ingform@tio" system gladgeogr@phicolmeos"reinenis to
determine cause andc0"!701qfsoilso/misotio" in !he lower Macq"@rie volley, Australia.

I. I. Rochester and G. A. Constable -,.'oriono" in cotton cutiv@rs in led'""tn^"t contenta"
toIer@"ce to soilsodicity, ,.

.

. I. 0. A Odeh , A. B. MCBratiiey and I. Triantafillis - Is soilq"@/ity, declining under cotton
Production systems in eastern Australia;

. Y. Naseri-Lands"it@binty, in salt 46"ectedsoils in Gor@g@" region, north-easter" Ir@"

S. M. HUSsein, M. A. Abdel-Aziz, A. A. Abedel-Anin andA. A. Mohamed- Quantitative and
qualitative effects dyeert@impestic^des on soilorthropod/awing population in a cotton ecosystem.



Key messages in these papers were :
. J. Triantafillis. Identification usin a eo a hicinfonmations stemanal sis of o0rsoil

conditions priorto the establishment of reservoirs and other featores such as fields is the key to
avoidance of soilsalinity. From this research a set of BMP guidelines can be established to help
avoid problem areas.

I. I. Rochester and G. A. Constable; The paper addresses the interaction that exists between sodic
soils and the leafnutrients content ofP- K. This paper also discusses the practice aspect of the
research by using the data collected from different varietalresponses for future breeding selections.

. I. 0. A Odeh . A. B. MCBratnev and I. Triantafillis; This paper utilises the extensive field survey,
grower interviews and other historical data that has been conducted with the Australian cotton

industry to monitor changes and indicators in soilquality. Depending on the farm results indicated
both a positive and negative trend in soil quality indicators.

Y. Naseri; This paper discusses the land evaluation that was pertonned on the salt effected areas of
northeastern Iran s Goragan region. The program was matching the soilphysical and chemical
characteristics with potential irrigated cotton production.

S. M. HUSsein. M. A. Abdel-iniz. A. A. Abedel-Anin and A. A. Mohame_d; the paper outlines how 3
pesticides ( ai. Terbuphos, carbofuran and amidacloprid) were assessed for their effects on soil
adjrropods. The results found carbofuran and amidacloprid to have a medium selectivity on soil
adjrropods. While techuphos was classed as selective.

One poster that related to soils research was:

. I. Singh, N. D Maimkarand C. D. Mayee- Soil@"dcropprod"ctivity, changes due to cotton
based cropping systemsondn"!rie"tmo"@geme"t.

Concluding remarks:

While soilresearch was not exhaustively addressed at the conference. It was encompassed in other factices
of cotton production the areas offanrimg systems and general agronomy. With salinity and sodicity being
the driving focus of soilresearch reported at this venue.

By attending this conference Idid gain an extensive wealth of knowledge in numerous other topics. Topics
that addressed areas like general agonomy, physiology, IPM , breeding, diseases, fanning systems and
extension . In particular, the experience of attending and addressing an international conference has
developed my skills personally as an extension officer. These skills will be reflected trough my role as an
extension officer. In addition, Iwas able to foster and develop new relationships with fellow extension
personnelat an international level. Iwould like to thank the CRDC for providing the assistance in obtaining
these experiences and opportunities.



Environmental Research at WCRC-3

Only a smallnumber of papers and posters presented at WCRC-3 involved
environmental issues as their central focus, although environmental values were often
mentioned in matters of more general perspective, and in some papers directly on
cotton production. Stella Galanopolou s plenary presentation from Greece on
sustainable cotton production adopted this approach.

Of the ten orso research papers presented specifically targeting environmental issues,
most were presented by Australian research workers' Two papers were presented on
organic cotton, one from India and one from Africa. The environmental papers
included several from the Australian Cotton CRC on soil quality (Odeh at al. ), the
cause and controls of soil sannisation (Triantafilis), issues related to the use of more
environment-friendly petroleum oils(Liang and Mensah), general papers including
material on the beneficial environmental impact of Ingard cotton (Pyke; Fitt), and on
risk assessment from pesticides in produce and the environment(Kerinedy at al. ), and
theirremediation (Crossan and Kerniedy). There are environmental issues related to
the introduction of Roundup Ready cotton that require attention, butthese were not
covered in the WCRC-3 program.

Guy Roth s paper on measuring sustainability of cotton production systems provided
an excellentsunmnary of the advances made in this area since the Environmental
Audit was conducted in the early 1990s. The clearbenefits from the introduction of
Ingard cotton on the declining extent of riverme contamination with pesticides such as
endosulfanhave been quantifiedby the ongoing monitoring program funded by water
users and the NSW Department of Land and Water Conservation.

Judging by its inputto the Cape Town conference, the Australian cotton industry and
its research providers can take considerable credit for a pro-active approach to
environmental issues. This also reflects the Cotton Research and Development
Corporation s decision to include protection of the environment and of agricultural
produce as a major goal in its research funding profile.

TV. ,.,, byI



David Nehl

Australian Cotton Cooperative Research Centre, NarrabriNSW 2390

Cotton pathology

Nematodes

Dr M. S. Botha (ARC Institute for Industrial Crops) discussed plant pathogenic
nematodes on cotton in South Africa. These include:

Root knot nematode, Meloidogyne moognita Race 4
Root lesion nematode, Praty/enchus spp.
Stubby root nematode, Paretrichodorus spp.
Xiphinema spp.

Root knot nematode is the most important pathogenic nematode on cotton in
South Africa. Controlinvolves a combination of crop rotation and resistant cotton
cultivars. Root gallindex and a reproduction index were used to assess host
resistance in the glasshouse. Some Australian varieties had a higher root gall
index than the standard.

Plant pathology, WCRC 1/1

Professor Craig Rothrock discussed yield losses associated with the synergistic
interaction between black root rot and M moognita. In cotton in Arkansas, plant
stand was riot reduced by the black root rot pathogen, Thie/aviopsis basico/a, but
was reduced 26% by M. moognita. When both M. incognita and T basico/a were
present in the soil plant stand was reduced by 43%. Yield losses of 33 and 21%
were caused by this interaction in 2000 and 2001 respectively. Maps of the
distribution of these pathogens within fields are being used to develop precision
application of controls, such as soil fumigants and nematicides.

Dr Elizabeth van Binon (ARC Institute for Industrial Crops) discussed management
of M. moognita and Praty/enchus teres in South Africa using the following biocides,
biological control agents, and organic amendments in an integrated manner.

Biological controlagents: Biostart' 2000 (Bacillusspp. )
PI Plus' (Paeci//Qinyces lilacinus)
Ethylene dibromide
Aidicarb

Oxamyl EC
Chicken manure

R. U. M. ' (vermicast)

None of the biological control agents or organic amendments were successful
controls on their own. R. U. M. and chicken manure increased numbers of M

moognita, although R. U. M. did increase yield as a fertiliser. In combination with
aldicarb, R. U. M. ' and Biostart' 2000 increased yield more than aldicarb alone.

Seedling disease

Biocides:

Organic amendments:



Dr Apostolos Kapsalis (University of Reading) conducted glasshouse and
laboratory studies of the potential for biological control of Rhizoctonia solani using
Pseudomonas o1yzihabitans (a bacterium that is usually symbiotic with an insect-
paresitising nematode) and GIIoc/adjum virens (a soilborne fungus). P.
o01zihabitans did not paresitise R. solanibut did inhibit its growth in vitro. G. virens
paresitised R. solaniin vitro. Both bio-control agents decreased disease severity
and increased seedling establishment and growth in the greenhouse.

Dr David Long (Syngenta Crop Protection) described the results of seed treatment
with mefenoxam (Apron XL), fludioxonil(Maxim) and azoxystrobin. This combination
of fungicides is marketed under the trade name Dynasty".

Viruses

Dr Rob Briddon (John Innes Centre) described the diversity of gemini viruses that
infect cotton, all of which are whitefly-transmitted (begomoviruses). The diversity of
these viruses is greater in Africa and Asia than in the Americas. Cotton leaf curl
virus (CLCUV) can infect cotton but requires a single-stranded DNA molecule
(DNA ) to cause symptoms. Diversity within this molecule is low across India,
indicating that variation in pathogenicity is governed by diversity within the CLCUV
molecule. The begomoviruses infecting cotton in Africa have not been fully
characterised butthey probably also require the DNA molecule. DNA sequencing
suggests that the begomoviruses associated with cotton have developed
independently. Dr Briddon suggested that CLCUV was more likely to move to cotton
in Australia from native populations than by way of introduction from the
subcontinent.

Dr Eric NabNick (University of California) discussed host-plant resistance against
cotton leaf crumple virus (CLCrV). The disease has occurs annually in the USA and
the Bahairegion of Mexico although symptoms appear late in the season and
usually dont cause major losses. CLCrV can be found in symptomless hosts.
CLCrV is a begomovirus. However, the differences in the severity of symptoms are
not related to incidence of the whitefly vector. A number of cotton varieties with
resistance against CLCrV have been identified.

Dr O. M. Royo (INTA EEA) discussed screening of cotton germplasm for resistance
against blue disease in Argentina. The disease is assumed to be caused by a
virus that is supposed to be transmitted by Aphis 90ssypii. Heary infestations were
reported in the 1993/94 season. Under natural infestation, Stoneville crosses
tended to be susceptible to the disease whereas many INTA varieties were
resistant. Some of the lines screened may riot have riot been exposed to uniform
disease pressure and further screening is required.

Dr C. J. Kapoor (Rajasthan Agricultural University) discussed the role of early
maturing and CLCUV-resistant varieties in India. An integrated disease
management approach is being promoted including: cropping only with
Gossypium arboreum or varieties and hybrids of Gossypium hirsutum that have
resistance; early-season roguing of diseased plants; whitefly control. Resistance
to CLCUV is polygenic.



Dr Jeanne-Phillipe Dequine reviewed aphid and whitefly management and
commented on red cotton disease in Cameroon. The spread of this disease is
associated with whitefly butthe cause has not yet been explained. Changing the
bio-ecological balance was suggested as a novel approach to control. This
strategy involves giving priority to preventive measures combined with an
ecological approach.

Vascular wilts

Dr Gao Yugian (?) described the progress of Fusarium wilt and Veincillium wilt in
China. Fusarium wilt was first reported in 1931 and now occurs across 300 million
ha of cotton production area. Race 8 of Fusarium oxysporum f. sp. vasinfectum
(Fov) occurs in the north west and at Nanjing. Race 7 occurs in the yellow river
region and in the south. Verticillium wilt was reported to cause average losses of
22% in China and each year an extra 2.7 million ha of cotton crops are affected.
Breeding programs for resistance against both pathogens have been
implemented. Varieties with resistance against strains of Fov in the United States
had little value against strains in China. Some lines of Gossypium arboreum were
resistant against Race 8 but not Race 7.

Witch s broom

DrA. E. Arujo (Brazilian Agricultural Research Corporation) described the progress
of witch s broom, caused by Conetotrichum 90ssypiivar. cepha/OSporioides (Cgc),
in Brazil. The symptoms of this disease were most severe 30 days after high
rainfall accompanied by conditions with relative humidity above 90% and
temperatures between 18 and 20 ... CThe pathogen causes necrosis on leaves
and distorted growth (witch s broom). Yield losses can be as high as 80%, making
Ogo one of the most important cotton pathogens in the Matto Grosso State.

Disease surveys

Dr Annette Swanepoel(ARC Institute for Industrial Crops) gave and account of
disease surveys in cotton in Africa. Bacterial blight, Verticillium wilt and Fusarium
wilt appear to be the most important diseases in the southern and eastern African
cotton producing countries. South Africa and, to a lesser extent, Uganda were the
only countries with data complete enough to estimate yield loss. Verticillium wilt
was the most serious disease in South Africa, causing losses of up to 30% and
affecting 40% of the cotton area, followed by bacterial blight and boll rot (both
causing up to 20% losses) and false mildew (caused by Rainu/aria areola, with an
incidence of 25% but little impact on yield). On average, the most important
diseases in South Africa cause 18% yield loss. The lack of consistent and reliable
survey data prevented comparative analysis of disease issues among different
countries in Africa.

Disease management

Mr Greg Salmond (Queensland DPI) presented a summary of the extensive
collaborative effort to stern the spread of Fusarium wilt in cotton in Australia and to



develop and deploy an integrated disease management strategy. In particular, the
essential role of the Fusarium wilt Coordination Committee in facilitating this
response was described.

Dr David Nehl presented a paper outlining the relative importance of cotton
diseases in Australia and issues associated with development of integrated
disease management practices (see abstract below).

Disease resistance

Dr O. N. Konan (Gembloux University of Agricultural Science) indicated that a
trispecific hybrid of Gossypium hirsutum _ G. /origicalyx _ G. thurberi(HLT) was a
good candidate for introgression of resistance to reniform nematode
(Roty/enchu/us reniformis) into tetraploid cotton. Egg production by R. reniformis
was reduced by 98% in the HLT hybrid.

Dr James MCD. Stewart (University of Arkansas) discussed the potential for
introgression of exotic germplasm into upland cotton. Hybrid material produced at
the University of Arkansas is being screened for resistance against and against the
hypervirulent strains of bacterial blightin Sudan, to which some were immune, and
against cotton leaf curl virus in Pakistan. Sources of resistance against reniform
nematode have also been obtained in this manner.

Conclusions and recommendations

Delegates described the impact of various pathogens that are not present in
Australia, even though related strains may already be present (Table I). These
pathogens pose a risk to cotton in Australia and should be listed as quarantinable
and included in the Biosecurity Plan forthe Australian Cotton Industry.

Table I. Diseases of cotton, caused by pathogens or strains of pathogens riot present in
Australia, that were hi hli hted at the World Cotton Research Conference 1/1.

LocationPatho enDisease
South AfricaRoot-knot nematode Meloidogyne moognita
USAReniform nematode Rotylenchulusreniibrmis
AsiaCotton leaf curl virusCotton leaf curl

Fusarium oxysporum f. sp. vasinfectum race 7, ChinaFusarium wilt
8

Fusarium oxysporum f. sp. vasinlectum
Collatorrichum 90ssypiilyar. cephalosporioides

Iesior Pretylenchus spp.

roo' Paretrichodorus spp.

? (aphid transmitted)
? (whitefly transmitted)
Cotton leaf crum Ie virus

Fusarium wilt
Witch s broom
Root
nematode

Stubby
nematode
Blue disease
Red disease
Cotton leaf crum Ie

Cotton leaf curl virus has potential to be very debilitating to cotton production in
Australia if it occurs. However, the risk of introduction from Asia is probably less
likely than the risk of movement into cotton from native Australian populations of

viruses. A risk assessment for this disease should be included ingemini
Biosecurity Plan.

Potential

severity
High
High
High
High

High
High
Medium

Sudan
Brazil
South Africa

South Africa

SouthAmerica Medium
MediumCameroon
LowUSA

Medium



Wild species of cotton are potential sources for genes for resistance and good
progress has been made in creating resistant hybrid cottons, although their
agronomic traits require improvement.

The value of compareble, regular disease surveys was highlighted. Disease
surveys enable monitoring of disease progress, identification of disease
outbreaks, and verification of disease status for export purposes. Ongoing disease
surveys will be highly beneficial in Australia and should be encouraged in other
cotton growing countries.



Oralpaperspresented

Soilborne diseases of cotton in Australia: meeting the challenge

NSWAgricu/ture, Australian Cotton Cooperative Research Centre, Narrabri
Australia.

The most important pathogens of cotton in Australia are soilborne. Black root rot,
caused by Thie/aviopsis basico/a, is widespread and Fusarium wilt, caused by
Fusarium oxysporum f. sp. vasini^ctum, is becoming widespread. Effective host-
resistance is not yet available for these pathogens and control strategies have
relied upon exclusion and cultural methods. Fungicides are generally ineffective
against either pathogen. Seed treatment with acibenzolar-S-methylis proving to be
an effective method for inducing a degree of systemic acquired resistance to both
black root rot and Fusarium wilt. However, devising integrated strategies for the
control of multiple pathogens is problematic. Biofumigation, using plants such as
hairy vetch (Viola villosa) and Brassica spp. as green-manure crops, reduced the
severity of black root rot by up to 50% but increased the severity of Fusarium wilt.
Rotation with cereals for more than a single year can reduce the severity of black
root rot. In contrast, a single rotation with cereals can increase the severity of
Fusarium wilt, even though cereals are not susceptible. A PIethora of biological
treatments are currently being marketed to farmers for disease control, on the
assumption that they have ruined the health of their soil in some way. Yet cereals,
grain legumes and canola grow very well in cotton fields infested with T basicola
or F. oxysporum vasinfectum, or other pathogens of cotton. It is, therefore,
important to distinguish issues of plant health from soil health. In reality, the build-
up of soilborne pathogens can be viewed as a sign that a healthy soil ecosystem
is responding to the unnatural imposition of repetitive monocultures of cotton.

David B. Nehl
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TRAVELERPORT

Purpose of Travel

The purpose of the trip wasto attend and participate in the World Cotton Research Conference 3 in South
Africa as a member of the Australian delegation representing the Australian cotton industry and its RD&E
programs and to:

Enhance the development of extension services incotton industry RD&E by building on and expanding
the networks established at the World Cotton Research Conference 2 in Athens in 1998 and during other
study trips to USA and during visits of international extension personnelto Australia;

. Present papers related to extension programs in the Australian cotton industry:

> B. A. Pyke - The performance ofBtir@"sge"ic (ING/IR) cotton in Australia over sirseoso"s, .
> G. T. MCIntyre, D. Gibb, A. J. Shaw, I. H. Chistiansen and B. A. Pyke - Extension in the Australian

cotton industry - a team approach;
> G. T. MCIntyre and P. I. Goyne - 1701er use ,;6'jete"cy extension in the Queenslandcotto" gridgr@ms

industries - an industry parr"ershj@
> B. Dalton, G. MCIntyre, D. Gibb, M. Hickinan and G. Kauter-Australian Cotton Cooperative Research

CentrelPMshortco"rses-An industry learning together, .
> G. R, Salmond and I. K. Kochinan -Disease management tv'ormoiio" within the^"sirofi@" colto"

industry- an ongoing research, erre"sio" andi"dust, y collaboration, .
> D. Gibb, M. Hickinan and I'MCPherson -Monitoringlimit, }, gjbctors OS a 1001i" insect management.
> M. Hickinan, A, storrie and T. Cook - yieldimp@cts ande:cte"sio" activities with simulated herbicide

dryi'on a commercial cotton/ie!d.

The Extension Perspective Report

Extension services were not featured in the firsttwo World Cotton Research Conferences although several
extension officers from a number of nations have participated in each conference primarily with a research
perspective. Nevertheless, infonnalinteractions and linkages were established.

At WCRC U in Athens in 1998, GeoffMclntyre and others initiated and coordinated a workshop session for
extension officers with some 31 participants representing six nations. The main issues discussed related to
the application and role offield trials and demonstrations in the regional adaptation and adoption of research
and technology rather than the processes and methodologies of extension itself.

The main outcome of the workshop was a letter to the organising col, Innttee seeking the inclusion of
extension in future conferences. Extension services have been included in the WCRC-3 program.



The other outcome wasthat a network of extensionparticipants was established and there have been a
number of contact visits amongstsome extension officerssince that conference.

Extension, albeit with very broad content, was included in the WCRC - ^>rogram with nine papers
including a keynote plenary session paperspecifically related to extension- fourpresented by Australian
delegates. in addition several other papers referred to extension with respect to the trailitng, adoption and
transfer of technology outcomes from the research program being reviewed.

The keynote paper was delivered by DrPeter 00i, the ChiefTeclmicalAdviser forthe FAO-EU IPM
Programme for Cotton in Asia, was entitled Realities of educ@/ing resourcepoorjbrmers. . experience in inM
implementation in Asia. Peters paper was very wellpresented and, whilst substantially academic,
nevertheless provided a broad overview of the concepts of grower participation and experiential learning and
its application in agricultural extension based on the Fanner Field School(FFS) approach of educating
farmers used in Asia.

Similar themes and processes were addressed in papers presented by:

.

.

K. R. Kranthie!o1from india-New vistas in IRMbosedcotto" IPMinJ"di4z
M. B. Sekainatte from Uganda - Gaining Corelide"ce informer. !?articj!?@ton, integr@redpest
manageme"jin Uganda. . NAROs experiencei" improving WPIokeqfcropprotection
technologiesfor colio";
A. I. Treen and H. Burgstallerftom Egypt- Cotton IPM.. research success and/teld
diss@pointmen!- Whyore implementationprqjects riots"cceedi"g?;
D. A. Russellet dittom India-Area-wide insecticide resistance management in Indian cotton.

Two posters that described the role of demonstration trials in extension were:

. Elizabeth L. Masemola eta/from South Africa-Poverty reliefo"dn, roldevelopme"t. .
Promoting cotton OS astg!?pingsto"e.

. DavidLuseesaetol-^dv@"cesi" extension of Ugandan cotton managemeni.

.

Australian papers related to extension were:

. L. I. Wilson, R. K. Mensah and G. P. Fin4mp!eme"!inglPMi"Australia, .

. S. A. Deutscherand M. P. Bange-, Idvo"cements in computerised decision supportjbrAt, sira/,^n
cotton systems, '
I. N. Sinnley, G. W. Roth, D. Gibb and R, S. lessop - Schooling our colto" industry in Australia. .
Shoring the knowledge, .

The critical differences in extension between Australia and the programs in other countries reviewed in the
papers include:

The extraordinarily large numbers of cotton growers in those countries especially in India, Egypt
and China;

. Smaller areas of production by each grower;

. Very low levels of knowledge, understanding and literacy of the growers;

. Relatively smallnumbers of extension officers to deliver programs in those countries.

However, the capacity and efficacy of participatory and experiential learning is welldemonstrated but the
application of the modelvaries. The farmerschoolapproach requires more teaching and leading of large
numbers of smallgrowers by the extension officers compared with the facilitary approach with much smaller
numbers in grower groups in which growers provide a much greater contribution to the provision of
knowledge, experience and learning.



IPM and area wide management were key subject areas for the extension papers. Lewis Wilson s keynote
paper presentation implementing ERM in Australia provided a good review of the role of IPM and AWM
groups and an excellentintroduction to the Crop Protection and IPM Session 2. That session included our
IPM Training shortcourse paper, Robert Mensah SIPM paper and the Kranthi eta/paper on IRMS based
ERM in India. It resulted in an extensive discussion session related to IPM training for cotton growers under
the chairmanship of Derek Russellwho presented a paper on AWM in India later in the conference. The
Australian IPM Short Course training program attracted significant interest.

Dr C. D. Mayee from Indiaprovided the conference highlights on Transfer Technology. This sunrrnary paper
is not yet available.

Plans for a more foamalworkshop for extension officers at the conference were notrealised because of the
tight agenda to which allconference delegates were wellcoinniitted. However, many inforrnalandpersonal
contacts were established ttrroughout the conference providing for an enhancement of the extension network
as follow up contactis established. A significant number of extension personnelparticularly from USA were
unable to attend the conference.

The list of extension personnel developed at the previous WCRC will be extended and will include the whole
Australian extension team as we strive to maintain contact and share experience world wide at least
electronically.

This conference and the development of an enhanced extension networkprovides a good base for further
development of extension as a key subject area for future conferences.



World Cotton Coiiferemce 3 - South Africa

Fanning Systems report by Grant Roberts

There were no specific sections dedicated to fanning systems research, however there
were a range of topicsthat could be considered under this broad heading. These often
were specific presentations presented under other headings such as nutrition, growth
regulators and biochemistry, water stress and irrigation, crop protection management
and monitoring and breeding.
Many of the speakers in these sections failed to show and present in the fanning
systems area which was a genuine disappointment. Often entire blocks of
presentations were cancelled. As there were few specific fanning systems topics
covered Iwillmake mention of general overviews.

There was a large difference between the views expressed and research conducted
from the 1st world countries compared to the 2' and 3' world countries. There were
many examples of this and some of the differences were obvious and are
understandable however many of the views and opinions were not. There was a
definite distrust and resentment by the Europeans and 3' world countries about
biotechnology and the companies that owned the technology. As a result Bi and
herbicide tolerance technology were often missing from theirsystems. Many of these
countries were still conducting basic research on nutrition, varieties and simple IPM
systems. Australia and to a lesser degree the USA, had evolved far greater complex
systems with sophisticated research and extension programs. This was clearly
highlighted with Australia leading the way in developing excellent IPM strategies
involving insecticide resistant management, area wide management, intense scouting
for both beneficial and damaging insects and support at a range of levels from
computer decision support programs through to on farm consultants. No other
country appeared to be close to this levelofintense management. The same could be
said for nutrition management with Australia and the USA leading the way in this
research but more so in the delivery of the outcomes to growers. So from this point
many of the speakers presented nitrogen experiments specific to a region of the
country they were working in rather than concepts.
In the case of growth regulators some American work on the defoliation times of
Pima was presented.
There were very few presentationsthat mentioned Bongard H or Roundup Ready or
Roundup Ready Flex. One poster presentation was on the new insecticidal protein
VIP however these technologies and discussion of them were clearly missing from the
conference which I found surprising.
Overalll found the gap between the western researchers and the others to be quite
large with much of what we had to offer as a dissemination to them with little feed
back to us. Although the concept of an overall arching world cotton conference is
good as it allows everybody to put in perspective their areas of research.
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