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RIGHT TIME TO CUT THE PHARMACEUTICAL LIFELINE?

The crop protection industry has undergone some major ownership and identity changes at the top in the last few years, largely as a “knock-on” effect from the restructuring which has been occurring in the pharmaceutical industry, such as the formation by merger of Novartis, AstraZeneca and Aventis; also, in the case of DowElanco, there has been the withdrawal of a pharmaceutical parent company (Eli Lilly) dissatisfied with the performance and profitability of its offspring.

Crop protection has always been the poor relation to pharmaceutical interests, mainly for reasons of size and lower overall profitability. That lower profitability has been targeted by most companies as a key area of potential improvement, usually without significant success, and recent financial results indicate that the position is getting worse. This is largely due to the current low prices of agricultural commodities and reductions in subsidies governments are prepared to give to this sector.

Downturn in Agriculture

The first half of 1999 has witnessed some poor results from leading crop protection companies, with Novartis recording a sales drop of 11% and a sharp fall in operating income. The company has also allowed SwFr 124 million ($83 million) for receivable exposures in Brazil, Russia and the Ukraine. Decreasing volumes and a shift in the product mix towards lower-margin products had an impact on gross margins in all sectors.  Zeneca Agrochemicals has also seen a first half profit slump of 19% to £283 million ($465 million).

In response to the downturn in agriculture, Novartis initiated "Project Focus" in June, a two-year plan which includes “prioritising products, improving product mix and establishing product alliances”. Approximately 1,100 jobs will be cut world-wide, leading to expected annual cost savings of about SwFr 100 million ($67 million).

After demerging its basic chemical interests nearly two years ago, Monsanto is now considering a further demerger to separate its pharmaceutical and agricultural interests or again approaching a “white knight” to buy the whole company. The company is unhappy about its share price, which it feels does not adequately reflect its true worth, particularly for its pharmaceutical parts.

BASF’s management board chairman, Jürgen Strube, said at a news conference in London this month that his company was interested in increasing its presence in the crop protection industry and was keen to participate actively in any restructuring that might occur. Whether this means he wants a major acquisition or to merge BASF’s holdings with another player was not entirely clear. 

However, there is already considerable concentration within the crop protection industry. Ten companies control over 80% of the market. With the imminent arrival of Aventis, this will drop to nine.  If competition authorities allow further acquisitions or mergers to occur at the top level, there could, conceivably, emerge four or five major players, each with 16-20% of the market. However, as has happened with the formation of Novartis and Aventis, the businesses would not escape unscathed and disposals would be needed before the green light was given by government regulators.  

Competition Better than Concentration

Although it might well suit the owners of the leading crop protection businesses to continue on the concentration route, this could be very bad news for farmers and also for the industry’s public image, which has been taking a battering over the GM crop issue.  A far better solution would be to cut the umbilical cord and let these businesses fend for themselves in world markets. The leading companies, all with crop protection sales of well in excess of $1,500 million, are more than big enough to survive alone and have their own stock market listings. When Novartis was established, the financial structure was designed to enable this to occur quite easily. Perhaps now is the time for this to happen.

Such a solution would give the management teams scope to develop the businesses free from the fetters of their pharmaceutical masters.  Some would flourish and some might fail, but the competition would be very healthy. More mergers and acquisitions would be much less so, far too “cosy”, and setting them up would also distract attention from running good businesses. If either scenario comes about, a major problem will be, as with any new offspring, the choice of names. We have already got used to new entities such as AgrEvo, Novartis, Zeneca, and soon we will have Aventis.  A fresh batch looks as though it could be on its way.

European News and Markets

UK CEREAL VARIETY TESTING

The Home Grown Cereals Authority (HGCA), London, has commissioned an independent review of the UK Recommended List system for cereals, a system administered by the National Institute of Agricultural Botany (NIAB), Cambridge. This currently costs HGCA's levy-paying cereal grower members some £1 million per annum to support. The review will be chaired by Professor Roger Plumb, former deputy-director of IACR-Rothamsted, who is seeking a wide range of outside views on how the system could best be developed to meet future needs (E-mail:roger.plumb@bbsrc.ac.uk  Fax: 01582 760 981).

Lindane Replacement Trials 

The HGCA is funding trials this autumn to evaluate possible replacements for the insecticidal seed treatment, lindane, which was recently withdrawn for use on oilseed rape and other brassica crops following concerns about operator risk (July CPM). No approved alternative seed treatment is currently available in the UK, although several potential replacements have been identified.

The withdrawal is expected to increase the risk of crop damage in oilseed rape from cabbage stem flea beetle and Phyllotreta cabbage flea beetle. Two autumn sprays with pyrethroids could be required, according to ADAS entomologist, Jon Oakley, which could cost UK growers an additional £4 million.

BAA INTENSIFIES ANTI-TAX CAMPAIGN

The British Agrochemicals Association (BAA) has continued its criticism of proposals in a consultation paper (from the Department of the Environment, Transport and the Regions) for a UK pesticide tax and reckons that it could cost as much to administer as any revenues gained. The BAA's director-general, Dr Anne Buckenham, commented that the tax was "poorly designed, potentially complex and has no precise measurable objectives". Professor Gareth Edwards-Jones from the University of Wales at Bangor, a specialist on environmental aspects of farming, analysed the pesticide tax banding proposals at the request of the BAA. He concluded that they had been "poorly researched" and would not deliver any significant environmental benefits.

UK farmers are currently struggling, particularly those with cattle, sheep or pigs, and are at a disadvantage to their European counterparts with the continuing high value of Sterling against the Euro. The National Farmers Union is also concerned about effects on competitiveness of UK fruit and vegetable growers, a concern echoed by Dr Buckenham.

BIONET INTERNATIONAL WORKSHOP

Some 250 taxonomists from over 100 countries attended the BioNET International Global Workshop in Cardiff from 23-28 August to exchange expertise and devise strategies for biological pest control. BioNET International was the idea of its director, Professor Tecwyn Jones of Cardiff University, and has attracted over $7 million in funding since its formation in 1992. Its main purpose is to help scientists from developing countries to accurately identify plants, microbes and insects and to assist governments implement the Convention on Biological Diversity.

Maize Pest Misidentification

Incorrect identification of pests can lead to huge problems, as some workshop examples showed. The larger grain borer beetle is a native of the USA, where it is of little consequence as a pest of stored maize cobs. In the 1970s it was transported in US shipments of maize to Tanzania. When observed at the port of entry, it was thought to be the bamboo borer, a beetle already present in Tanzania and not a major pest. The shipment was distributed widely and the larger grain borer established itself rapidly in farmer and village maize cob stores and also attacked field maize. The beetle was later identified by a UK specialist. One of its natural enemies, a small black beetle which preys on the larvae of the borer (found in Mexico and Costa Rica) was later introduced into Tanzania to destroy the pest. By then, it had cost the country some £56 million per annum in lost maize. 

Costly Mealybug Mistake

A taxonomic mistake made in Africa during the early 1970s ultimately cost £1,500 million in crop losses and pest control measures, bringing the threat of famine to some 200 million people for over a decade. The mistake was the incorrect identification of a tiny insect pest, the mealybug, which was accidentally introduced into Africa from Latin America. It attacked cassava crops and reduced yields by up to 84%. 

When the mealybug was first discovered, scientists imported South American wasps which were known to attack it as no local predators existed. After five years, the imported wasps had proved unsuccessful. On re-examination, the mealybug was shown to be specific to Paraguay and Bolivia. Only in these two countries was its specific predator wasp present. These were then imported to Africa and spread by special aircraft over the vast cassava growing area of Central Africa, where they proved highly effective. Ten years later, the mealybug threat was largely eliminated. This was five expensive years later than necessary, due to the original taxonomic mistake. 

EU CLEARS WAY FOR AVENTIS

The European Commission has given the go-ahead for the formation of Aventis, conditional on the disposal of certain interests.  The sale of the basic chemical interests was already a pre-condition, but, in addition, Rhône-Poulenc will have to drop some of its minor pharmaceutical products and Vitamin B12.  

Hoechst Schering AgrEvo will have to sell off interests in the cereal herbicide, isoproturon, as, combined with Rhône-Poulenc’s isoproturon business, Aventis would have had too dominant a position in the European market. Aventis will also have to license out in France either R-P’s or AgrEvo’s cockroach control products, based on fipronil and deltamethrin respectively.

UNCERTAIN FUTURE FOR LONZA

The future of the Swiss fine chemicals company, Lonza AG, is unclear after its parent company, Algroup, Zurich, announced plans this month to merge its main aluminium business with those of Alcan Aluminum Ltd, Canada, and Pechiney SA, France.  Lonza is a leader in the contract manufacturing of active ingredients and intermediates for the pesticide and pharmaceutical industries and is also the principal producer of the molluscicide, metaldehyde. 

Although Algroup is confident that Lonza could have an independent future outside the group, analysts are speculating that the company could be an attractive acquisition candidate for companies such as Clariant, Rhodia, Ciba, DSM and Degussa-Hüls. Algroup was involved in merger negotiations with the German company, Viag AG, at the end of last year, but these were later abandoned (April CPM). 

MONSANTO ENDS FLAMEL AGREEMENT

Monsanto is to stop financing research by the French company, Flamel Technologies SA, into improved formulations of Roundup (glyphosate).  The two companies originally signed a research agreement at the end of 1997 (CPM, December 1997) to develop Roundup formulations with improved weed sticking and penetration properties.  The R&D has led to some “interesting leads” but has not been followed up by field trials.  Flamel received a one-off payment of $1.5 million in December 1997 and licensing fees since then which will continue to the end of August. 

FLAK FOR MONSANTO'S UK ADVERTS 

Monsanto has had four complaints against it upheld by the Advertising Standards Authority, the UK advertising watchdog, out of 13 complaints made by environmental groups about full-page press advertisements which the company placed last year in a campaign to promote its views on genetically modified food. The seven advertisements resulted in some 81 complaints. The campaign proved very counterproductive for Monsanto and also prompted Prince Charles to start playing an active role in the GM crops debate (CPM, June 1998).

GM CROP & FOOD CONFERENCES

The Scottish Agricultural College (SAC) is hosting a conference on Genetically Modified Crops and the Environment in Edinburgh from 22-23 September, bringing together a wide range of speakers from both sides of the GM debate, including Charles Ries from the US embassy in London and Patrick Holden from the Soil Association.  For further details, contact Mrs Janice Harris at the SAC Environmental Division (Tel: +44 1224 711090  Fax: +44 1224 71491 E-mail: jharris@ab.sac.ac.uk  Website: www.sac.ac.uk)

Access Conferences International is holding its Second Annual European Forum on Genetically Modified Foods in London from 2-3 December. For more information, contact Paul Baroni (Tel: +44 171 840 2711  Fax: +44 171 840 2751  E-mail: paul.baroni@access-conf.com

IBC LONDON CONFERENCES 

IBC Global Conferences Ltd is holding its 8th Annual Conference on Registration of Agrochemicals in Europe in London on 30 September and 1 October, with a wide range of speakers from industry and regulatory authorities.  Preceding the conference on 29 September is a training seminar on the EU registration directive 91/414 and a seminar on the Current Status of Development & Potential of Biological Pesticides. For further details, contact Penny Richards at IBC (Tel: +44 171 453 5496  Fax: +44 171 636 6858  Website: www.ibc-uk.com). 

SPANISH CONFERENCE

The 21st Jornadas de Productos Fitosanitarios, will be held in Barcelona from 26-27 October.  This Spanish national crop protection conference is organised by the Institut Químic de Sarrià (IQS) at the Ramon Llull University, Barcelona.  For further details, contact IQS (Tel: +34 3 203 89 00  Fax: +34 3 205 62 66 Website: www.iqs.url.es).

GHENT CONFERENCE

The 52nd International Symposium on Crop Protection will be held at the Faculty of Agricultural and Applied Biological Sciences of the University of Ghent, Belgium, on 9 May 2000. For further details, contact Professor De Clercq (Patric.DeClercq@rug.ac.be  Tel: +32 9 264 61 58  Fax: +32 9 264 62 39).

American News and Markets

DOW ACQUIRING UNION CARBIDE

Dow Chemical Company, Midland, Michigan, is to acquire Union Carbide Corporation, Danbury, Connecticut, in a deal worth nearly $11 billion in stock and debt. Under the "merger pact", Union Carbide shareholders will receive 0.537 of a Dow share for each Union Carbide share, giving them a 25% percent stake in Dow. Dow is to issue some 3.8 million new shares to qualify for "pooling-of-interests" accounting, thereby minimising potential tax liabilities. 

The merger, due to be completed in the first quarter of 2000, is dependent on the approval of Union Carbide stockholders and regulators. The combined company would have annual revenues of over $24 billion, operating income of $3 billion, with assets of more than $30 billion, making it the second largest chemical company globally, after DuPont.

Seven Heroes of Chemistry

Seven scientists from Dow AgroSciences LLC have been honoured this month by the American Chemical Society as "Heroes of Chemistry" for their work on pyridine chemistry for food and agricultural applications dating back to the 1950s. This led to the development of nine crop protection products, including chlorpyrifos (Lorsban/Dursban), picloram (Tordon), clopyralid (Stinger), fluroxypyr (Starane), haloxyfop (Verdict) and triclopyr (Garlon). 

The "pyridine team" was composed of Etcyl Blair (Midland, Michigan), Cleve Goring (Reno, Nevada), Howard Johnston (deceased), John Peskett (Oxfordshire, UK), Ray Rigterink (Midland), Art Sexton (deceased), and Bill Taplin (Columbia, California).  These seven were the Dow Chemical scientists who devised the initial research and development into pyridine derivatives. 

RESTRUCTURING AT BASF 

BASF is reorganising its North American agricultural chemicals business.  The four business units in the NAFTA region (two in the USA plus Canada and Mexico) are to be merged with the loss of about 130 jobs. BASF's herbicide sales have been hit by the success of Roundup Ready crops and the poor state of the US farm economy.

ORGANOPHOSPHATE RESTRICTIONS

The US Environmental Protection Agency has announced a ban on some uses of the insecticide, parathion methyl, and restrictions on the use of azinphos methyl. Parathion methyl has been prohibited for use on apples, peaches, pears, grapes, nectarines, cherries, plums, carrots, peas, beans, tomatoes and some other fruits and vegetables. Cheminova expects that some of these uses of parathion methyl will be re-instated once a number of scientific studies have been completed.

The EPA action has been taken in response to the 1996 Food Quality Protection Act, which required it to re-evaluate more than 9,000 pesticide tolerances to ensure food safety for children. The EPA has also announced a schedule to evaluate the 39 organophosphate pesticides approved in the USA by the end of next year. Environmental groups have complained that the actions do not go far enough, whereas the industry association, the American Crop Protection Association (ACPA), has criticised the move as being precipitate. Its president, Jay Vroom, commented that the decision had been based on theory rather than sound science. The American Farm Bureau Federation expressed similar sentiments.

MONSANTO AGREES STONEVILLE SALE 

Monsanto has agreed to sell its cottonseed business, Stoneville Pedigreed Seed Company, to investment firm Hicks, Muse, Tate & Furst Inc, and its affiliate company, Emergent Genetics Inc. Analysts estimate the sale price as in the range of $150-200 million. The move should enable Monsanto to proceed with its acquisition of the leading US cottonseed company, Delta & Pine Land Co, Scott, Mississippi, by allaying anti-trust concerns held by the US authorities. Stoneville, the second largest US cottonseed producer, has about 15% share of the US market, compared with some 70% held by Delta & Pine. 

Monsanto intends to complete both transactions as soon as possible, subject to approval from the US Justice Department, which might demand that the company license out some of its technology.   Hicks, Muse, Tate & Furst has stated that it intends to retain the Stoneville president, Thomas (“Bud”) Hughes and his management team, as well as all employees.

AGRIBIOTECH CUTS DEBT MOUNTAIN

Senior management at AgriBioTech Inc, Las Vegas, are working on completing new, long-term debt financing to secure its future and has reduced its short-term debt from $100 million to some $57 million. Dramatic growth from 1995 to 1999, including 34 acquisitions (as well as numerous biotech R&D agreements) have transformed the company into the largest US forage and turfgrass seed business (January CPM). AgriBioTech now has its own molecular biology and transformation laboratory and is planning to sell its seed brands on the Internet.

Other News and Markets

SENCHIM WINS LEGAL ACTION

The Senegalese company, Senchim AG (la Société de Commercialisation des Productions des Industries de Sénégal), Dakar, has been awarded damages of 300 million CFA francs (US$0.5 million) this month in a legal action brought against Rhône-Poulenc Agro (Abidjan, Ivory Coast) at the Tribunal of First Instance, a court in Bamako, the capital of Mali.  

The case arose from a claim made by Rhône-Poulenc Agro that Senchim and its agent in Mali, Agri Mali Services SARL, had infringed R-P's two 1997 African patents (OAPI 70013 and OAPI 70072) related to an insecticide formulation, Sherdiphos 420EC, when they won a tender from the Malian cotton company, CMDT, for 500,000 litres of Tersen 426EC, a mixture of cypermethrin, dimethoate and triazophos. Rhône-Poulenc had threatened CMDT that it would have Senchim's product seized on delivery to Mali and also wrote to other companies in the region, including the cotton company, SOTOCO, in Togo, about the alleged patent infringements.

Unfounded Claims of Novelty

Senchim argued that R-P Agro's actions had been libellous and claims underlying the patent were unfounded. The court found in Senchim's favour and invalidated the patent's novelty claims following expert witness statements from Professor Detroux, honorary director of crop protection at the agricultural research centre in Gembloux, Belgium and Professor Scheepers. Synergy between organophosphorus and pyrethroid insecticides were demonstrated many years before the patent claim.

Rhône-Poulenc Agro's case was also undermined by the fact that it had first tested the mixture in 1979 and only applied for a patent in 1997, having previously sold commercial quantities of the product in the Ivory Coast and Burkina Faso. Senchim had also assisted the company in developing a stable formulation of the triple mixture, but R-P had failed to inform Senchim that it had applied for patents on it.

As well as the damages, the presiding judge ruled that the two patents be annulled. Rhône-Poulenc Agro was also ordered by the court to publish its ruling in five publications in each signatory member state to the African Intellectual Property Organization (OAPI).

Senchim markets crop protection products widely in Central African countries and also makes exports to Thailand, India and South America. The company, whose annual sales are about $200 million, also has significant fertiliser interests and also exports these products to Europe. 
CHINESE BIOPESTICIDE CENTRE

Wuhan Kenuo Biopesticide Co Ltd has started production of the insecticide Bt in Wuhan, Hubei Province. The company is aiming to establish Asia's largest R&D and production base for biopesticides. Hubei already has a Bt R&D Centre, affiliated to its Academy of Agricultural Sciences, which has screened and stored more than 3,000 Bt strains.

NEW CHINESE PESTICIDE RULING 

The detailed "Implementation Method of Pesticide Administration", a supporting regulation to China's Pesticide Administration Regulation, has been drawn up by the Ministry of Agriculture and submitted for final approval. It is reported that some severe penalty measures are included, aimed at protecting both domestic and overseas agrochemical producers. The regulation also states that pesticide administration and supervision organisations, designated by agricultural administration departments, are now permitted to engage in the trade of agrochemical products. 

It stipulates that, if the quality of a pesticide is similar to one already registered by another manufacturer, some registration dossiers of the first supplier could be used for the approval, unless the first supplier objected. Pesticide manufacturers will not need to submit some dossiers if the active ingredient was registered over seven years ago or the formulation over five years ago.

Agrochemical producers will be able to apply for registration of the trade names of their products and will enjoy exclusive rights for these once they are approved by the Ministry of Agriculture. The Institutes for the Control of Agrochemicals will evaluate and supervise the advertisement of domestic and imported agrochemical products in some key mass media. Four specific stipulations on punishment of counterfeit and inferior pesticides are included in the new Method.
OTHER CHINESE NEWS

The State Administration of Petroleum and Chemical Industry has accepted an application from Novartis for administrative protection of S-metolachlor (Dual Gold) and has started its evaluation process.

The Tianjin municipal authorities have banned several pesticides for use in vegetable production, including DDT, methamidophos, parathion and phorate.

Sales of a 3% carbofuran granule produced by Hangzhou Tianyi Pesticide Chemical Factory, in co-operation with FMC, have increased from 500 tonnes in 1998 to 1,500 tonnes in the first half of 1999.

XIVth International Plant Protection Congress

The XIVth International Plant Protection Congress, held in Jerusalem from 26-29 July (www.kenes.com/IPPC), benefited from the change of Prime Minister in Israel, with delegate numbers increasing from an expected 600 to well over 1000, as reported by our correspondent, Elaine Warrell. 

The congress brought together speakers on topics that fitted particularly well with the official theme, Plant Protection Towards the Third Millennium - Where Chemistry Meets Ecology, such as precision farming, the use of sterile insect technique and IPM, as well as sessions on novel targets and mode of action of chemicals and risk assessment in biotechnology.  

THE RISK CUP CONCEPT

The sessions on mode of action and target sites for pesticides highlighted the push towards understanding at the molecular level of how and why compounds affect insects, fungi and weeds.  Dr R M Hollingworth from the National Food Safety & Toxicology Center, Michigan State University, who both chaired and gave a paper in the session on new insecticides and acaricides, put a practical slant on mode of action in relation to the US Environmental Protection Agency (EPA) and the ‘risk cup’. 

The ‘risk cup’ concept has not yet crossed the Atlantic, but judging by past experience in the regulatory field, it soon will. The 1996 US Food Quality Protection Act requires the EPA to group together all compounds with a similar mode of action, using dosage and usage calculations. A new compound with the same mode of action will then be approved only if there is room in the ‘risk cup’, for example through a product being withdrawn. This provides an extra motivation for scientists to find new molecules with novel modes of action and a new risk cup to fill. 

As Dr Hollingworth pointed out, the last decade has been a good one for both new insecticides and acaricides. It has seen the commercialisation of neonicotinoid products such as imidacloprid and thiamethoxam (which act at specific target sites within the nervous system), spinosyns, which activate receptors not present in mammals (making them particularly safe), and what Dr Hollingworth described as ‘an under-utilised category’, the naphthoquinone ‘pro-pesticides’, such as acequinocyl from Agro Kanesho, Japan, which inhibits electron transport at a critical site. 

He listed several lessons that can be drawn from the current state of play. New chemicals are needed to replace those being lost. Totally novel sites of action are few and very difficult to find, but it is possible to find new ways to attack old targets. However, it is essential to guard current compounds. ‘With the contraction of the research-based agrochemical industry, where are the new generations to come from?’, he queried. On the positive side, combinatorial chemistry and functional genomics are producing a change in the whole paradigm of how to research and creating a time of great opportunity.

GENERICS RIDING HIGH

At the other end of the time scale, the generics business is still ‘riding high’ on compounds discovered many years ago. With improved processes and clever marketing deals they are playing an increasing role in the world crop protection business. Mr I Levite, managing director of Israeli company, Makhteshim Agan Industries, speaking at the opening ceremony, commented that at one time it seemed as if gene technology would replace chemicals but the backlash against GM crops in the food chain is leaving conventional chemicals with the dominant role. 

Makhteshim Agan Industries, at No 11 in the world agrochemical league table with an almost entirely generic portfolio, remain confident in their business. ‘Chemicals are now much cleaner and greener’, Mr Levite said. ‘We are continually revising processes to lessen environmental impact and reduce by-products. We are not embarrassed by our role as chemical manufacturers.’ 

This view was supported by Dr Jim Bone from Griffin Corporation, USA, who spoke on Generic crop protection products, a place and time. He pointed out that, by 2005, over 70% of the current patented products will be generics and that over 90% of all areas treated chemically will be with generic products. However, Dr Bone is concerned at the loss of generic chemicals in cases where companies no longer consider the cost of supporting them worthwhile. 

The search for greater specific activity is making products more expensive for the farmer and also increasing the risk of resistance as his arsenal of chemicals becomes restricted. Dr Bone maintains that generic products with proven track records and relatively low costs are essential if growers around the world are to balance their inputs. 

If they are expected to use new technologies to solve specific problems, they must also be able to use economical and biologically sound compounds for routine pest control and to fill inexpensively any pest control gaps that appear in GM crops. 
PRECISION FARMING PUSH

It was interesting to find at a conference bringing together delegates predominantly from the academic and public sector so many sessions that reflected a continuing role for chemicals. One lively discussion meeting centred on precision farming: ‘You have seen the future’, Tom Bals, joint managing director of Micron Sprayers, UK, told CPM. 

That was certainly borne out by a series of papers from Germany, Denmark and the USA on the techniques that are now making on-target, "no waste" weed and pest control possible at prices that are also opening up possibilities for precision farming in developing countries, not just the developed world. 

Dr Svend Christensen from the Danish Institute of Agricultural Sciences, Flakkebjerg, commented that there is a political ‘push’ behind precision spraying in Denmark. There is no let-up in the Danish campaign to reduce pesticide use and the government is about to present its next agrochemical plan. There are rumours that this may say that patch spraying is a requirement. In Denmark patch spraying is already used for fertiliser application and many tractors are already equipped with all the necessary Global Positioning System (GPS) and computer equipment. 

ASPECTS OF BIOTECHNOLOGY

Biotechnology, as is to be expected, given its scientific importance and public interest, featured in a number of sessions during the four-day conference. Speakers covered gene-silencing (the natural mechanism which can be a nuisance in switching off transgenes but which can also be a useful tool for scientists working on transforming plants), regulatory pressures, GM microbial agents, the agricultural and environmental implications of transgenic crops resistant to herbicides,  pathogens and insects, genomics, and biotechnology for developing countries.  

Transgenic Arthropods

Dr Marjorie Hoy from the University of Florida, Gainesville, USA, is working on genetic modification as a way of improving the potency of natural enemies, in particular useful arthropods. This technique is being used elsewhere to develop transgenic mosquitoes that cannot carry the malarial parasite and aphids unable to carry viruses. However, Dr Hoy warned that, while the idea is attractive, there are risks and regulatory responsibilities to be balanced alongside it. Will the transgenic strain work in the same way as the natural species? Could its ecological range change or its host specificity? 

While the USA has accepted crops genetically modified for herbicide and pest resistance, public concern about genetic modification is now increasing. Dr Hoy recommends careful thought about what genes are transferred into other species. 

She believes more work is needed on horizontal gene transfer and that first releases (at least) should be male sterile. The scientists are ahead of the regulators in many areas. No guidelines are yet in place to cover the use of transgenic arthropods in practical pest management programmes.

GM PAPAYA SUCCESS 

With hindsight, the agrochemical majors who have moved into transgenic crops must wish that they had started their introductions with a startling success story to capture the public imagination, such as saving the Hawaiian papaya industry. Papaya ring spot virus is a world-wide problem for growers, including those in parts of Hawaii. Moving the industry to the unaffected Big Island in 1960, where there was a natural physical barrier to infection, together with strict surveillance, kept the problem at bay until early 1994. By October of that year, the virus had swept through Big Island and the crop was all but abandoned. 

However, as Dr D Gonsalves of the Department of Plant Pathology, Cornell University, told the conference, work had already started in the mid-1980s on transgenic papaya and, at a risk assessment conference in November 1994, his suggestion that a trial should be set up in the devastated papaya area was approved. 

It has proved an outstanding success, with annual yields of over forty tonnes per acre from the virus-resistant transgenic trees compared to just over two tonnes per acre and a short life from the non-transgenic trees. Distribution of transgenic seeds to growers in Hawaii started in 1998 and farmers are now busy reclaiming their land for papaya cultivation.

Outcrossing with non-transgenic papaya is not a problem in Hawaii as there is no natural compatibility with wild papaya, and, as it happens, there are no wild papayas in Hawaii. However, as Dr Gonsalves pointed out, there are a few snags to the success story. About 40% of Hawaiian papaya production is exported to Japan, where there is no clearance for transgenic papaya, as yet, although there are hopes for an exemption in 2000. If the GM papaya is to be grown in Brazil, where important export markets include Europe, there could be political and trading complications in view of current EU public opinion.

TRADING BARRIERS

Barriers to trade in the context of crop protection surfaced several times during the conference. Apart from the story of GM papaya, there have been long standing efforts to harmonise pesticides regulations to facilitate trade; also, very important in many sub-tropical areas which export fresh produce, is the problem of keeping fruit flies (Ceratitis spp) at bay.

Dr Bernard Johnen, manager of the stewardship department at Zeneca Agrochemicals, talked at the congress on behalf of the international industry association, the Global Crop Protection Federation (GCPF), Brussels, Belgium. He reminded delegates that attempts at harmonising agrochemical regulations have a very long history. The Food and Agriculture Organisation (FAO) of the United Nations made the first attempts in 1975. 

The growth of trading areas such as the EU and Mercosur and concern at barriers to trade has added impetus to the need to reach common ground over matters such as mutual acceptance of data, test guidelines, work sharing, data submission and data reviews. Dr Johnen reported that, from an industry point of view, while success in working with the OECD on its ‘Pesticide Project’ (set up in 1993) has been mixed, some progress had been made.

STERILE INSECT TECHNIQUE 

Fruit flies are a major quarantine problem for all fruit exporting subtropical and tropical areas. IPPC devoted a whole session to sterile insect technique (SIT). Fruit flies have become a major target for this technique that made its name in the control of screw-worm in cattle in the Americas in the 1970s. Technology, biotechnology and economics are all playing a part in making SIT a promising tool in insect management. Dr John Mumford from Imperial College at Silwood Park, UK, reported on his work on the economics of SIT for Mediterranean fruit fly control in South Africa and made a convincing case for long-term insect suppression in crop areas where low pest numbers can cause considerable damage. 

Bridge for Middle East Peace?
Dr Y Rossler from the Citrus Marketing Board of Israel took SIT one stage further in seeing it as 'a bridge for peace' in the Middle East. The Arava Medfly Eradication Project (AMEP) was set up in 1996 as a pilot project to suppress the medfly population in the produce exporting area of the Arava Valley, between the Dead Sea and the Red Sea on both sides of the Israel-Jordan border. Dr Rossler was able to report considerable progress with the project.

NEW CONGRESS SPONSOR
In future, this four-yearly congress is to be sponsored by the newly formed International Association for the Plant Protection Sciences (IAPPS). Speaking at the meeting, the secretary-general of IPPC (and now of IAPPS), Dr Lawrence Apple (The Center for IPM, Campus Box 7553, North Carolina State University, Raleigh, NC USA 27695-7553) said that IAPPS would provide a global forum which would be able to attract funding and sponsorship for projects, organise regional networks and meetings, manage a web site and offer policy guidance on crop protection matters. 

Individual membership of IAPPS has been set at $50 in the industrialised countries and $35 for those in developing countries; both will include an on-line subscription to the Elsevier journal, Crop Protection, which will carry news of the association alongside the current research papers. National, regional and international societies are being invited to join as affiliate members. Government organisations and NGOs can become associate members.   

The XVth International Plant Protection Congress, sponsored by the newly formed IAPPS and organised by the China Society of Plant Protection, will take place in Beijing from 6-11 July 2003. Details can be obtained from Wen Liping, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100094 (E-mail:cspp@impchina.cn.net)
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