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ENTER AVENTIS, EXIT MONSANTO, HERALD SYNGENTA

It has been an active month in the crop protection business as the current millennium finishes. Novartis AG and AstraZeneca plc have disclosed that they are to spin off and merge the Novartis crop protection and seeds interests together with Zeneca Agrochemicals into a new company, Syngenta AG, based in Basel. Syngenta will become the first quoted company with good global coverage and interests solely in crop protection and seeds (see European Markets). 

Debut of Aventis CropScience

The Syngenta news has somewhat overshadowed the merger of the life science interests of Hoechst and Rhône-Poulenc to form Aventis. This was completed on 15 December, following a meeting of R-P shareholders, 97.1% of whom gave their approval. Aventis shares began trading in Paris and Frankfurt on 20 December and on the New York Stock Exchange as American Depository Shares. Incorporated in France, with its headquarters in Strasbourg, Aventis has some 90,000 employees in 150 countries. It has also been the début of Aventis CropScience, based in Lyons, in which Schering AG has a 24% stake. This comprises the crop protection, crop production and seeds interests of AgrEvo and Rhône-Poulenc Agro.

The birth of Aventis comes at a time when the “life sciences strategy" trumpeted by business leaders in recent years is now being discarded by many companies, following the recent problems with GM crops and the poor financial state of global agriculture.  Any synergies between “pharma” and farming are now regarded as marginal by those companies, but Aventis remains a firm believer and will be an acid test of whether there can be realisable synergies.  

Monsanto Merger

In a surprise move disclosed on 20 December, Monsanto agreed to merge with the pharmaceutical company, Pharmacia & Upjohn Inc (P&U). Fred Hassan, CEO of P&U, will be CEO of the new merged company, name as yet unknown, which should become one of the top 12 pharmaceutical businesses globally, with the third-largest sales force in the USA. 

Its corporate and pharmaceutical headquarters will be in Peapack, New Jersey, P&U's HQ. Robert Shapiro, Monsanto's chairman and CEO, will be non-executive chairman for 18 months, to be succeeded by Hassan.

Up to 20% of Monsanto's agricultural unit is to be sold off by public offering, shortly after the merger. The unit will set up its own board and management in St Louis. The move effectively puts an end to Shapiro’s dream of turning Monsanto into the Microsoft of the emerging agricultural biotechnology industry. The fate of GM crops has been jeopardised by his “go-it-alone” approach and it will take time to restore confidence.

The choice of accounting method has determined the proposed schedule for selling Monsanto's agricultural unit. Companies using “pooling” are restricted for two years after a merger is completed as to how much of their interests they can sell. The merger, subject to shareholder and regulatory approvals, is expected to be completed in the second half of 2000. 

Conception of Syngenta 

Syngenta AG will become the world's largest crop protection company by a large margin, with over 23% market share, compared with about 15% for Aventis CropScience. It will be the leader in the four main sectors of herbicides, fungicides, insecticides and seed treatments.  Syngenta faces some hurdles, not least of which will be the attitude of the national and European anti-trust authorities.  As well as the overall market, key segments under the spotlight will be cereal fungicides and maize herbicides, where market shares in many countries will exceed the usual trigger point of 25%. The attitude to "development" products will also be critical, with mesotrione and trifloxystrobin coming under possible scrutiny.

We applaud the creation of a new crop protection company of high calibre with the freedom to direct its own future.  What is not so laudable is the inevitable loss of jobs and talent from the industry and the reduction in opportunities for new young entrants.  Indeed, some wags at Novartis are already comparing the name Syngenta with a similar sounding Spanish phrase meaning "without people". Let's hope the new company can prosper and create new business and job opportunities, with synergy between both parents.

ANPP Montpellier Conference
Some 400 delegates attended the 5th International Conference on Pests in Agriculture, held from 7-9 December by ANPP (Association Nationale de Protection des Plantes) in Montpellier.  About a quarter of the delegates were from outside France and a good simultaneous translation service was provided throughout the conference during the 75 presentations. There were also 35 posters and a trade exhibition filled mainly by service companies. Proceedings are available from ANPP, which has recently added a searchable database to its website (Tel: +33 1 43 44 89 64 Fax: +33 1 43 44 29 19 Website: www.anpp.asso.fr). The conference venue was ENSA (Ecole Nationale Supérieure Agronomique), Montpellier, which forms part of Agropolis International, a grouping of agricultural centres in Montpellier. Some 5000 staff are employed by Agropolis, of whom about 2,000 are scientists.  At ENSA itself, there are some 900 staff, including 350 scientists. Agropolis is very much orientated towards research into Mediterranean and tropical crops.

GENETICALLY MODIFIED CROPS

Professor Helmut van Emden of Reading University (UK) chaired the first plenary session on genetically modified crops.  There is considerable uncertainty in France regarding the future of GM crops and this was evident at the conference, with many government scientists unaware of all the details and implications of them. The French supermarkets, like most of their UK counterparts, have been shying away from GM crops and withdrawing them from food products. Growers have also not been very receptive to GM crops and the area of Bt maize cultivated in France has fallen from 1,500 hectares in 1998 to 80 ha in 1999. 

According to the presentation of M Giband (CIRAD Montpellier), there are some 72 GM “events” which have been approved globally, some of which are the same event but from a different company.  Of these, 71% relate to herbicide tolerance, 22% to insect resistance and 7% include both of these traits, “pyramided” in the variety concerned.

BT Maize Experiences in France

Pierre Yves Kergoat (Monsanto France) reviewed some of the benefits of MON810, the company’s Bt maize, effective against cornborer, Ostrinia nubilalis, and sesamia, Sesamia nonagrioides, the latter found only in the South of France.  In micro-plot trials, MON810 was 97% effective, but, in practice, in field crop situations, he said this reaches 100%. There are typically two larvae of cornborer per plant, but in exceptional conditions this can reach 3-4.  Yield can be improved by up to 13%, with less Fusarium also occurring. More beneficials are also found with Bt maize. The only product currently available for cornborer control in France is Trichogramma, which has only limited effectiveness, according to Monsieur Kergoat, and does not control sesamia.

Relating Bt Crop Management to Risk
Sue Macintosh, product safety manager for AgrEvo in the Mid-West of the USA, commented that Bt maize management must be related to risk, as has already occurred in US programmes for pyrethroid resistance management in cotton and the boll-weevil eradication campaign.  The current policy is a high-dose refuge strategy.  In the longer-term, a "dual-gene" approach might be adopted, with both Monsanto and AgrEvo testing out these possibilities at present.  

In the Southern states, there can be up to five generations of corn-borer in a season, compared with only one in the North.  In medium-risk situations, 20% of crop areas are devoted to refuges, increased to 40% if an insecticide spray is also used, but this must not be Bt. With two different Bt proteins, both expressed at a high level, the refuge area could be reduced to 5%.

Mixed Feelings about GM Crop Benefits

Professor van Emden is more sceptical about the benefits of GM crops, although he sees overall advantages when compared with approaches based on insecticides.  He sees potential drawbacks in terms of yield, especially when the targeted pest is absent, and damage to biological control.  He said there could be a “drain on total photosynthesis”, diverting plant resources, and was relieved to see that industry had recently admitted this in the case of a second Bt gene inserted in the same crop seed.  

Damage to biological control was also an important issue, such as in relation to ladybirds.  He also expects plant allelochemicals to have effects, with both positive and negative interactions with GM crops.  Plants can have effects on the induction of insecticide-detoxifying enzymes in insects, as exemplified by the production of 2-tridecanone in tomatoes. 

Professor van Emden is “unconvinced about the refuge strategy” currently being adopted and commented that farms in the US and Australia were very much “experimental animals”.  He also pointed out that organic growers will have to run the risk of their crops being contaminated if the new technology is to go ahead in Europe. 

QUARANTINE PESTS IN EUROPE

Efforts to combat quarantine pests have formed the foundations on which the public plant protection services have been established. A session was devoted to this theme at Montpellier and the chairman commented that more recognition should be given to those in this field, whose work is "rather obscure" but increasing, and whose "fate is to fail". In France, the subject had its origins with an edict in 1660 on Puccinia graminis.  Another landmark was a vine mildew regulation in 1870. One of the areas of concern here is the lack of funding for taxonomists, although new funds are apparently to be provided.

One recent European introduction has been Cacyreus marshalli Butler, a lepidopteran pest of pelargoniums, which arrived in France three years ago, having first hit the Balearic Islands in 1989 and mainland Spain in 1993. It has also recently been detected in Morocco and Portugal and there has been an eradication programme in the UK. It is not a pest in South Africa, its source, where there is little biological interest in it.

Co-ordinating International Approaches

As a result of the Uruguay Round to facilitate world trade in 1994, an international sanitary and phytosanitary agreement was made, with rules and procedures for plant, animal and human health. A previous international quarantine agreement was signed in 1951 by 107 contracting countries.  

International committees with 6-8 experts consider the risks and EPPO (European and Mediterranean Plant Protection Organisation) has developed detailed procedures for Pest Risk Analysis (PRA).  Inspections can be demanded before harvest by importing countries. Risk analyses are done by national laboratories, but these are increasingly being co-ordinated on a European basis. There is a European warning network and warning list, with the main goal being prevention.

Recent European Quarantine Pests

Philippe Reynaud of the French services gave two examples of recent quarantine pest problems.  The coleopteran pest of maize, Diabrotica virgifera, was first detected in Belgrade in 1992 and has since spread and can no longer be effectively controlled in Europe.  It has been establishing a foothold and expanding its area of infestation by 40-50 km per annum. An eradication programme was mounted after the first EU detection in Italy. The pest is very damaging to maize roots and is a major problem in the USA, whence it originates.  Another pest alert was put in motion in 1996 for a larger coleopteran pest, Anoplophora glabripennis, which was found on bonsai and other ornamental trees in New York and Chicago.  It originates from China, but the only bibliographies about it are in Chinese.

The UK Experience  

Richard Baker from the UK Central Science Laboratories (Sand Hutton, near York) is part of a group of three full-time staff, supported by a nation-wide inspectorate, which reports to the Ministry of Agriculture. He said that legislation in the UK dates back to 1877 when there were concerns about the Colorado beetle, Leptinotarsa decemlineata, which still remains an important target for vigilance. The UK uses a summary scheme when a rapid response is required, for example following an inspection. It uses the EPPO approach, which takes several months, in others such as the first imports of potatoes from New Zealand. The UK deals with about 50 cases annually. 

Review of French Efforts

The Italians have done an inventory of quarantine pest problems over the period 1945-95, and M Martinez of INRA Montpellier presented his findings from a comparable French study over the period 1950-1999. He listed some 80 new quarantine insect pests from non-European sources, mainly North America and Asia/Far East. Some 58% were Hemiptera (mainly aphids), with Coleoptera (18%), Lepidoptera (13%) and Diptera (6%) the other important families. 

The main pests have been on trees and shrubs (46.8%) and ornamentals (22.8%), with agricultural crops providing much less concern.  In Italy, there have been about 25% more introductions. In France the main targets for quarantine investigations have been vegetables and cut flowers, followed by ornamentals and fruit.  Thrip problems have shot up in recent years, as have Lyromyza in aquarium plants. 

NEW PRODUCTS SECTION

Presentations were made on pymetrozine, indoxacarb, acetamiprid, thiamethoxam and spinosad, as well as new formulations of alphamethrin and lambda-cyhalothrin, most of which had been revealed at previous conferences. Pymetrozine approval in France as a 25% WP formulation is expected as Plenum at the start of 2000 for use in protected crops, potatoes and hops, according to Novartis. It has proved more effective than the current standards (such as buprofezin) for control of whitefly and aphids. The Nisso insecticide, acetamiprid, first approved in Japan in 1995, is being developed in Europe by Rhône-Poulenc Agro (now Aventis CropScience) as a 20% soluble powder formulation.

Natural Products in Crop Protection

Are Natural Products still a Source of Innovation in Crop Protection? was the subject of a symposium held by the Society of Chemical Industry (sci.mond.org) in London on 14-15 December. Some presentations will be published later in Pest Management Science. The answer to the question is in the affirmative, with reservations, as delegates generally agreed. Further innovations will come from these sources, although there has been a change in attitudes and approaches. Progress is being limited by tighter regulatory constraints and complications over proprietary rights.  

Before the discovery of a wide range of synthetic organic pesticides after 1940, natural chemicals such as pyrethrum, rotenone and nicotine played a prominent role in crop protection. That role has diminished, but a number of important synthetic products today owe their origin to natural products, in particular the pyrethroid insecticides and strobilurin fungicides.  In the case of herbicides, natural products have played a more minor role, with the notable exception of bialophos, although derivatives have been important, such as glufosinate and sulcotrione.

CANCER TREATMENTS & PESTICIDES

Dr Jerry L McLaughlin, a former professor at Purdue University, told delegates how he had spent most of his working life trying to develop new anti-cancer treatments and pesticides from natural sources, “grind and find” research as he dubs it. He uses the brine shrimp as an assay system to spot promising treatments for the two end-uses. He has had considerable success over the years, although commercialising these has been much more difficult.  One of his successes is grapefruit peel which, when mixed with surfactant, has given effective insecticidal activity. Another is unripe fruit and leaves of avocado.

From Academia to Commerce

Dr McLaughlin has recently retired from Purdue University and joined Nature’s Sunshine Products Inc in Utah, a $300+ million health products company to try to commercialise some of his ideas. One of his main areas of interest is in the Annonaceae, which comprise some 120 genera and 2100 species, mostly tropical and sub-tropical trees and shrubs. The “Indiana banana” or paw paw has been a key target for him, in particular the long-chain fatty acids or “acetogenins” found in them. There are more than 400, over 200 of which Dr McLaughlin isolated in his laboratory. He believes that using plant extracts is the best way, reducing potential resistance problems. The twigs, unripe fruit and seeds are the most active sources. He has a 3-hectare paw paw plantation which he has used for treating garden and other pests since 1988. The main activity is insecticidal, with some fungicidal effects. However, there are very wide variations from individual trees and according to season, the most active extracts being found in May. 

Use of Acetogenins

Eli Lilly has sold an acetogenin extract in the past as an emetic. Indeed, Dr McLaughlin’s first experience with the paw paw was as a child, when tasting it induced him to vomit.  There are some 18 million paw paw trees in Indiana, which could provide a productive source. He has looked at synthetic analogues of acetogenins, but has found none to be economic. It is an inhibitor of mitochondrial complexes. He said that few researchers are looking at plant leads and that more botanists are needed for this work, but the trend in both the US and Europe is towards employing more molecular biologists or genetic engineers. Dr McLaughlin said this tendency had gone too far, a feeling shared by many other delegates.

Dr McLaughlin has isolated many acetogenins and patented a group of these in 1988. He tried to get US companies interested, trying American Cyanamid twice. The results looked good, but AmCy did not want to manage plantations of paw paw. He tried to register the compounds himself, but would have had to identify every component comprising up to 1% content and do extensive tests on others. He also approached Native Plants Inc, Salt Lake City, but the board was split 50:50 over the decision, with the chairman’s casting vote being in favour of developing neem instead.

NATURAL PRODUCTS AS LEADS

John Clough of Zeneca Agrochemicals commented that, of the 759 products in the Pesticide Manual, about 7% were “inspired” by natural products, accounting for 7-10% of the global market. Many of these are pyrethroid insecticides, which account for over 5% of the world market. Newer products derived from natural product templates include chlorfenapyr,  sulcotrione and the fungicide fludioxinil.

Another is azoxystrobin, which has generated £276 million (US$442 million) of sales for Zeneca in the first half of 1999. Zeneca made 1400 strobilurin analogues before coming up with it, some 50 man-years of effort. About 20 companies are now involved in this area and over 600 patents have been issued. Dr Clough commented that a “family of natural products is more attractive than a single compound”, adding that combinatorial chemistry is a “good way of throwing up a high number of inactive compounds”. He expects natural products to get more and more “squeezed” in the future.

THE SPINOSAD STORY

The insecticide spinosad took 15 years and some $200 million to develop, according to Robert Dutton of Dow AgroSciences. This compares with an industry average of about eight years with $80 million in costs.  Spinosad was developed from a slow-growing soil micro-organism, Saccharopolyspora spinosa, found by an Eli Lilly executive whilst on holiday near an old rum still in the Virgin Islands. Ironically, a nostalgic visit many years later found no trace of it. Spinosad is a mixture of 85:15 of A and D types of spinosyn.

The production of spinosad has involved fermentation scale-up and purification, together with a “just-in-time” supply strategy in the USA. It is an expensive product to make and there were contamination problems initially due to other microbes in cracks in the fermenters. The spinosyns that can be found in Saccharopolyspora spinosa are very strain-dependent, and the company looked at types A through to Y. It was registered in the USA in 20 months under a reduced risk category. The main target markets are cotton, vegetables and ornamentals. It is now approved in over 20 countries for over 100 crops, including Australia and four Latin American countries. The European dossier has just passed the completeness check and should be approved in 12-18 months.

REGULATION OF NATURAL PRODUCTS
Dr Mike Neale of Novartis commented that the UK was the first to publish guidelines for biopesticides in 1979, after which other countries “went off in different directions”. The EU pesticide directive made it difficult to approve new biopesticides, but there are signs of improvement and the OECD has been pushing for moderation. It has published draft proposals for common data on pheromones. The Canadian authorities have been actively promoting pheromones and this year accepted and approved a pheromone product under joint review with the US authorities.

A SUCCESSFUL SERENADE
Dr Pamela Marrone, who founded the biopesticide company, AgraQuest, in 1995, with $20 million in venture capital backing, said that her company had aimed to find a biofungicide strain as good as a chemical in performance, consistency and ease of use. It came up with Serenade, a Bacillus subtilis strain, after testing 713 microbes over six months. Its main potential is on grapes, where good control of mildews, bacterial blight and Botrytis is obtained with 2-4 kg per hectare of a wettable powder formulation. Serenade has recently received its first approvals in Chile and California, with US EPA approval imminent. 

Dr Marrone admitted that California was a good base for her company, with its wide range of high-value crops and growing interest in organic farming. The US FQPA legislation in 1996 had also been helpful. AgraQuest has primary screens for seven insect pests and six pathogens and Dr Marrone reckons that it can get a new discovery to market within three years. Her company tested 500 plant extracts for activity in the past, but then stopped this area of R&D to focus on micro-organisms. 

ANTI-FUNGALS FROM PSEUDOMONADS

Steve Hill (Novartis USA) discussed the potential of Pseudomonas bacteria for control of fungal diseases such as Pithium and Rhizoctonia in cotton, cucumbers and poinsettias. The metabolite pyrrolnitrin is known to be active against these diseases and Novartis used it as a lead for synthetic derivatives. It also investigated a biological approach and managed to increase pyrrolnitrin production through genetic manipulation to rival levels of control achieved with chemical pesticides. However, the company decided that this was a niche market opportunity and sold off the interests to Agrisol, a US company set up by two of the company’s researchers. 

SEMIOCHEMICAL STRATEGIES
Dr John Pickett (IACR-Rothamsted) discussed novel strategies with semiochemicals, which can often be made more cheaply by semi-synthetic routes using botanical sources. In Kenya, successful control of stem borers in subsistence cereal crops has been achieved by making use of an intercrop plant, Melinis minutiflora (molasses grass), which gives off a stem borer repellent. This also acts as an attractant for predatory parasitic wasps. Neighbouring trap crops such as wild millet are also planted to attract the borers off the crop and afterwards used for forage.

New Aphid Control Methodology
Dr Pickett has been working on sex pheromones for attracting wasps which parasitise aphids, comprising isomers of nepatolactone and nepetalactol. One of the nepatolactones is now being produced on a large scale by English Hop Products Ltd (EHP), by steam distillation of the herb Nepeta cataria (cat mint). It is being formulated by AgriSense BCS Ltd for slow release, using a novel polymeric rope system. Dr Pickett said the rope also has additional potential as a “companion animal toy”, as it attracts cats!

Botanical sources are also being investigated for producing attractants for insect pests such as mosquitoes and sandflies, with genetic engineering being used to improve yield potential substantially.

European News and Markets

ALL SET FOR SYNGENTA

The decision by Novartis and AstraZeneca to establish Syngenta (see front page) was a well-kept secret within the top echelons of the companies. It was agreed unanimously by the boards of both companies. A Novartis manager commented that the only indication of “something brewing” was that the company lawyers were mostly unavailable. Syngenta will do its accounting in US dollars rather than euros. Novartis will retain its animal health business and AstraZeneca its 50% holding in the seed company joint venture, Advanta.

Clear Market Leader

The combined sales of Syngenta in the calendar year 1998 would have been US$7,900 million, with EBITDA (earnings before interest, tax, depreciation and amortisation) of $1,600 million and R&D investment of $700 million. Crop protection sales accounted for $6,900 million, 87% of the total, with seed sales making up the balance. Sales of herbicides accounted for $3,500 million, followed by fungicides ($1,700 million) and insecticides ($1,200 million). Crop protection sales were concentrated in Europe ($2,900 million) and NAFTA ($2,900 million), with $1,100 million in Latin America and $800 million in the Asia-Pacific region.

Novartis shareholders are to receive one Syngenta share for each highly-valued share they own, while AstraZeneca investors will receive one new share for every 40.83. Analysts estimate Syngenta will have a market value of US$15-20 billion. Shares in both AstraZeneca and Novartis have not been performing as well as their pharmaceutical counterparts without crop protection interests this year. 

The companies expect to complete the deal in the second half of 2000 following the Novartis shareholders meeting on 12 April and AstraZeneca’s on 26 May. It will be effected as a take-over of Zeneca Agrochemicals by Novartis Agribusiness. Soon after the listing, Syngenta will be able to buy back as much as 10% of its stock. The new company will also take a one-time charge of about $850 million for the reorganisation and is expected to have long-term debt of $3.5 billion to $4 billion. 

Syngenta AG, based in Basel, will initially employ about 23,000 people in 100 countries. The companies plan to cut some 3,000 jobs over a three-year period, about 12% of the staff, in a “socially responsible way”. The deal will create pre-tax savings over three years of some $525 million annually by reductions in administrative, marketing and manufacturing costs. 

Key Syngenta Management 

Heinz Imhof, head of Novartis Agribusiness, is the chairman-designate of Syngenta AG, with a board of 12 members, six from each company. The executive committee will consist of eight, four from each company, with Michael Pragnell, currently CEO of Zeneca Agrochemicals, as CEO and John Atkin of Novartis as COO for crop protection. 

ZENECA IN R&D COLLABORATION

Zeneca Agrochemicals has entered into a major R&D collaboration with the UK company, Cambridge Discovery Chemistry (CDC), a subsidiary of Oxford Molecular Group. CDC will take over responsibility for Zeneca's chemistry research facility within its US R&D centre in Richmond, San Francisco. CDC will initially provide chemistry services to Zeneca and will be able to expand the facilities to develop its own US research base. CDC has pharmaceutical collaborations and a crop protection agreement with Rohm & Haas.

GREENPEACE FEED CAMPAIGN

The activist group, Greenpeace, has launched a “True Feed” campaign this month, aimed at eliminating genetically modified soybean and maize animal feed from the food chain.  This follows the success of its efforts to persuade the main UK supermarket groups to remove GM products from their foodstuffs.

GM Food Conference

Speaking at the Management Forum conference, Genetically Modified Foods – The Way Forward, in London this month, Bill Wadsworth, technical manager at the UK company, Iceland, said that his company was aiming to eliminate GM feed from all its fresh and frozen poultry from February 2000. Iceland has a 17% share of the UK frozen food market through its 760 stores.  He told CPM that he was not against GM technology and crops, and worked closely with companies developing these, but he believed strongly in identity preservation (IP) and consumer choice. He regretted that Monsanto and the American Soybean Association had ignored the advice of the British Retail Consortium to follow the segregation and IP route.

Also speaking at the same conference, Dr Philip Dale of the John Innes Centre, Norwich, was very critical of the power and influence of groups like Greenpeace. He accused them of a “deliberate attempt” to demonise GM crops and technology and argued that more scientists should enter into the public debate. Dr Dale cautioned industry against using “grand statements” about GM crops. He sees their main initial benefits as reducing the use of pesticides and their presence in the environment.  

American News and Markets

DELTA & PINE TAKE-OVER COLLAPSES

Monsanto's long proposed acquisition of the leading cotton seed company, Delta & Pine Land Co (D&P),  has fallen through, precipitating a sharp fall in D&P’s shares (CPM, May 1998 and May 1999) . D&P had been unwilling to extend the latest 31 December deadline for closing the deal and Monsanto was not prepared to give in to government demands to sell other biotech interests to facilitate it. Monsanto now faces a possible $81 million penalty payment to D&P for failing to complete the acquisition.

AMVAC TO BUY DUPONT INSECTICIDE

The Californian company, Amvac Chemical Corporation, Newport Beach, a subsidiary of American Vanguard Corporation, is planning to purchase DuPont's Fortress insecticide business. DuPont Crop Protection first started selling Fortress (chlorethoxyfos) for insect control in maize in 1994 and later introduced a closed delivery system for the product to make it more suitable for the environment and applicators. DuPont will now focus its maize and soybean business on weed control. 

Amvac has been involved with DuPont and chlorethoxyfos since 1983 as a potential manufacturer of the active ingredient and as a supplier of a key raw material through GemChem Inc, another subsidiary of American Vanguard. Amvac has made previous insecticide acquisitions from DuPont, namely Phosdrin (mevinphos) in 1989 and Bidrin (dicrotophos) in 1993. Amvac will be adding key personnel in the Mid-Western US states to handle the sales and marketing efforts for Fortress. DuPont and Amvac are hoping to conclude their negotiations before the end of the year so as to have Fortress available through Amvac for the planting season next spring. 

CYANAMID IN GENE AGREEMENT

American Cyanamid Company, Parsippany, New Jersey and Hyseq Inc, Sunnyvale, California (www.hyseq.com), have entered into a long-term agreement to discover genes and develop products using Hyseq's high-throughput genomics and bio-informatics technologies. Hyseq will collaborate exclusively with American Cyanamid in the agricultural field to develop products for use in crop protection and crop production, as well as nutraceuticals, foodstuffs, pharmaceuticals, intermediates and other products. 

American Cyanamid “has been developing an expanded biotechnology strategy for more than two years now”, according to Dr Mark Atwood, president of its agricultural products research division, adding that it “allows us to take a quantum leap forward in our genomics and bio-information research and development”. Under the agreement, Hyseq will receive $60 million in revenues over a period of three and a half years, as well as future royalty payments for any products originating from the collaboration.  Both companies retain non-exclusive rights to use any technologies developed for applications outside agriculture and each will receive royalty payments. Hyseq's main interests are in biopharmaceuticals.

LYNX MILESTONE PAYMENT 

Lynx Therapeutics Inc, Hayward, California, has achieved a significant technical milestone that has triggered a $5 million payment from DuPont. The two companies have been collaborating for over a year (CPM, November 1998), using a number of Lynx's technologies to develop new crop varieties and new crop protection products. 

The milestone was the identification of over 520,000 cDNAs, by their “signature sequences”, expressed in one sample using Lynx's Massively Parallel Signature Sequencing (MPSS) technology. These signature sequences identified approximately 56,000 genes, a substantial number of which were not known from the public and DuPont databases.  

The experiments also provided the relative abundance of each expressed gene by counting the number of times its signature sequence appeared amongst the 520,000 cDNAs identified. The experiments were completed in less than three weeks using two of Lynx's set of over twenty proprietary instruments. Formed in 1992, Lynx develops novel processes aimed at handling and analysing large numbers of DNA fragments in complex biological samples. 

METAM SODIUM INCIDENT

Fumes from a release of metam sodium (Sectagon 42) affected over 150 residents in Earlimart, Tulare County, California, this month. Those affected, who suffered from vomiting and other symptoms, were forced to strip off and be washed down with water by emergency services. The fumigant was being applied under contract by the Wilbur-Ellis company to a 32-hectare potato field owned by Vignolo Farms. 

Agriculture officials state that the company had apparently followed the county regulations. Metam sodium is fast becoming one of the main alternatives to methyl bromide in California. From 1991 to 1998, its use rose from some 2,000 tonnes to over 7,000 tonnes. Restrictions on the use of metam sodium are very strict in a few US counties where similar accidents have already occurred. 

MYCOGEN SELLS BT SPRAY INTERESTS

Ecogen Inc, Langhorne, Pennsylvania, has signed a letter of intent with its rival, Mycogen Corporation, a subsidiary of Dow AgroSciences LLC, to acquire its sprayable Bt biopesticide product line. Ecogen is to pay Mycogen $0.5 million in cash and an undisclosed balance in common stock valued at the market price at the time of the deal's conclusion.  Sales of Mycogen's Bt products are $4-5 million per annum. 

The proposed deal includes US and foreign Bt product registrations, trademarks, existing inventories and a technology licence to certain Mycogen proprietary genes and Bt strains. It is expected to be completed by January 31, 2000. All Bt products in the agreement use Mycogen's proprietary CellCap technology, a system for encapsulating Bt proteins in Pseudomonas fluorescens to prolong their activity. 

Under a separate distribution agreement, Ecogen will begin distributing these products from 1 January, 2000.  Dow will manufacture the products for Ecogen under a five-year supply agreement. Ecogen is expected to grant Dow exclusive distribution rights for the sale and distribution of the acquired products in Mexico, New Zealand and Australia. 

The products will strengthen Ecogen's existing Bt interests, adding an aqueous formulation to its existing WDG products. Mycogen’s move parallels the decision by Novartis to sell its sprayable Bt products to Thermo Trilogy Corporation and focus on growth opportunities with Bt crops (CPM, October 1997). 

Mycogen in Aussie Lawsuit

Mycogen has this month filed suit for damages in the Federal Court of Australia, Victoria District Registry (Melbourne), against Monsanto Australia Ltd and DeltaPine Australia Pty Ltd for infringement of two biotechnology patents through the sale of genetically modified cotton seeds.  The Mycogen patents cover the use of synthetic Bt insecticidal proteins in crops. Australian patent law focuses on “the first to file” and a spokesman for Mycogen expressed confidence that it had filed for its Bt patents before any other party. 

SAFESCIENCE PATENT FOR ELEXA

SafeScience Inc, Boston, Massachusetts, has been issued with US Patent Number 5,965,545 for the company's Elexa “plant defence booster”. The patent covers composition of matter and methods of use of Elexa as a fungicide in plants. Dr David Platt, chairman and CEO of SafeScience, expects state and federal (EPA) registration of its new formulation of Elexa by early next year. Elexa is also being tested for registration in Argentina, Australia, Italy, New Zealand, Mexico and Uruguay. The product is a complex carbohydrate which inhibits fungal infections in a variety of plants, in particular mildew in grapes and strawberries, by eliciting the plant’s natural defences. 

It is also being tested in melons, tomatoes, peppers, potatoes, lettuce, and roses. SafeScience has an exclusive licence for Elexa from the Volcani Institute in Israel. Earlier this year, the company signed a European distribution deal for Elexa with Intrachem Bio International (January CPM).

APPROVAL FOR GLYPHOSATE MIXES

American Cyanamid Company has received US registrations for Extreme (imazethapyr + glyphosate) for use on Roundup Ready soybeans and Backdraft (pendimethalin + glyphosate) for “burn-down” applications with residual activity. Both herbicides will be available for use during the 2000 growing season. 

Backdraft will be targeted at no-till farms in the "Southern Corn Belt" and Mid-South as a treatment prior to Roundup. Some growers in these areas are using up to three Roundup treatments and the use of Backdraft may enable this to be cut by one treatment. Market research by Cyanamid shows that most growers would apply a glyphosate product in a Roundup Ready crop with a residual herbicide six days earlier (27 versus 21 days) than with a typical Roundup treatment alone. 
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