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CHLOROTHALONIL MAKES A COMEBACK

One of the main talking points this month in Europe in the agricultural press has been the rapid onset of resistance in Septoria tritici (recently renamed by the taxonomists as Mycosphaerella graminicola) to strobilurin fungicides and how to manage the consequences effectively in this year’s wheat crops. Since their first introduction in Germany in 1996, strobilurin fungicides have come to dominate cereal disease control with the added bonus of a distinctive “greening effect” which enhances yields. There had already been significant incidences of resistance in powdery mildew in Germany but this latest issue has prompted a closer look at the causes. 

Professor Ulrich Gisi of Syngenta AG is a global expert on resistance based at the company’s research centre in Stein, Switzerland. According to his figures, the occurrence of Mycosphaerella graminicola resistance to strobilurin fungicides increased from 31% of samples taken in England in 2002 to 71% in 2003 (and to as high as 87% by other estimates) and from 17% to 43% in Scotland. 

Point mutation leads to resistance

This sudden increase in resistance is related to the mode of action of the “QoI” fungicides, which include the strobilurins as well as famoxadone and fenamidone. These fungicides stop electron flow and energy utilisation in plant mitochondria by binding at a very specific location on the “Qo respiration site”, namely the glutamic acid at amino acid position 272.  This site-specific activity presents a high risk of resistance. A major mechanism of resistance has been a change in the closely situated amino acid at position 143. This is normally glycine, but, if it is changed by point mutation to alanine, the QoI fungicide is blocked from binding and resistance occurs. This mutation is naturally present in the forest mushrooms in which strobilurins were originally discovered. 

Resistance to QoI fungicides in powdery mildew is already quite widespread on wheat, but on barley it has not evolved so quickly. Resistance in cereal rusts, Rhynchosporium and Pyrenophora has not been detected so far. There were no signs of resistance to Mycosphaerella graminicola in Europe until 2001, when very low levels were detected. Syngenta’s own research in 2002 in the UK, Ireland, France, Belgium and Germany detected about 5% of isolates with resistance in bioassay and molecular tests.  This figure rose rapidly and in pre-season monitoring in May 2003 Syngenta found that about a third of Mycosphaerella isolates showed resistance. All samples taken showed evidence of resistance but there was a huge variation in the populations, from 6-93%. There was a particularly high incidence in Ireland. The proportion of resistance found in the 2003 samples increased very significantly after fungicide treatment, causing considerable concern. 

Sensitivity shifts with triazoles

Resistance of Mycosphaerella graminicola to DMI fungicides such as the triazoles has evolved slowly in Europe since 1989. These compounds inhibit a demethylation step in sterol biosynthesis and the development of resistance to them is a more complex process than with strobilurins, according to Dr Gisi. There are at least three mechanisms that can be involved and the level of resistance that develops is not so high. 

However, there has been a gradual shift in sensitivity to these fungicides from 1991 to 2003, by a factor of about four according to Syngenta, with little differences between individual triazoles. Use of reduced rates of triazoles has also apparently promoted selection of the less sensitive parts of the population, although this is not the case with QoIs. In practice, this means that 4-7 times the dose rates of triazoles originally used are now required to give comparable levels of control to those originally achieved.

Third area of chemistry needed

In view of these sudden resistance developments, companies and advisors realised that a third type of chemistry was required to be used alongside DMI and QoI fungicides to ensure effective control of Mycosphaerella. The chemical of choice is chlorothalonil, whose discovery dates back to 1964, a multi-site fungicide with which there have been no cases of resistance despite usage on some 150 crops and 300 diseases. 

Syngenta has access to chlorothalonil as a result of its acquisition of the ISK interests, including the Bravo brand and proprietary Weatherstik technology that ensures enhanced rainfastness. The need for chlorothalonil has already been recognised in Ireland where its usage jumped from 3,000 ha in 2002 to 96,000 hectares in 2003. 

UK approval for Amistar Opti

Syngenta has acted quickly to get a registration for Amistar Opti, a formulation of azoxystrobin (100 g/l) with chlorothalonil (500 g/l) developed at Stein, and this has just been granted in the UK. The maximum use rate is 2 l/ha and 4 l/ha per crop, with the latest application timing GS51. Syngenta is recommending use at 1.25 l/ha or 1.5 l/ha for the best take-all effects of azoxystrobin. Amistar Opti will be slightly discounted compared with the price for the individual components, with typical grower prices at £17.50–19.50/ha. BASF and other companies are recommending chlorothalonil tank mixes with strobilurin and triazole products. 

European News and Markets

BASF REVEALS MORE ABOUT FLEXITY

BASF has launched its new cereal fungicide metrafenone (BASF 560F) as Flexity for use in the UK this season, primarily for control of powdery mildew (Blumeria graminis) in cereals. It has been tested since 1997 across Europe and received its first European approval in the UK last year for use on wheat and barley (CPM October 2003). It also gives a useful reduction in eyespot infections by “collapsing” some of the mycelia, although this is not claimed on the UK label.

Reliable robust performance

According to Ian Ford, technical services manager of BASF in the UK, Flexity gives “reliable robust performance, excellent safety and long residual activity”. BASF is not sure of the exact mode of action, but it acts at various key stages in the fungus life cycle. It inhibits mycelial growth on the leaf surface, the development of appresoria, leaf penetration, the formation of haustoria and sporulation. It gives protectant, curative and long residual control and exhibits no cross-resistance with existing mildew control products. Strobilurins, in contrast, mainly act on powdery mildew by preventing germination and have no curative action. Quinoxyfen acts primarily on appressorial germination and morpholine products have a curative effect by blocking sterol biosynthesis in the haustorium.

One application per crop recommended

BASF is recommending one application per crop in combination with fenpropimorph and that it be used early for best effect, at T0 or T1 timing, GS30-32, to get the most out of its eyespot properties. The company suggests no more than two applications per crop and not in sequence. 

As mildew is an obligate parasite, low levels of visible symptoms do not mean that cereal plants are not under attack. There is increased leaf respiration and slowing of photosynthesis even before symptoms become apparent. Flexity gives good control up to 45 days after treatment and BASF claims that its activity is clearly above current market standards.

Flexity is available in the UK now and is being sold as a 300 g/l SC formulation of metrafenone in one litre packs. The maximum dose approved is 1 litre/hectare and BASF is recommending application rates of 0.25-0.50 l/ha in a water volume of 200l/ha. There are no water course (LERAP) restrictions and product can be applied up to GS61. Approval for use in oats in the UK is anticipated in 2005. Specific cereal mildewicides are currently applied to about 600,000 hectares of cereals in the UK and BASF is expecting to take a sizeable chunk of this business with Flexity. 

Metrafenone was discovered by scientists at American Cyanamid, whose crop protection interests were acquired by BASF. Approval in other European markets is expected later this year and next year. The fungicide also shows considerable potential for use in vegetables and ornamental crops. Flexity is being formulated at BASF’s facilities in Tarragona, Spain. 

Positive start for Swing Gold 

BASF has reported positive results for the cereal fungicide Swing Gold (133g/l dimoxystrobin + 50 g/l epoxiconazole) in its initial season of sales in the UK, where the product received its first European approval (CPM June 2003). An application of 0.75 l/ha typically gave yield gains of 0.3 tonnes/ha at T3 timing, according to the company. 

BASF claims that it performed better than azoxystrobin and tebuconazole for about the same cost and has now become the T3 standard in the UK. According to BASF, Swing Gold gives the best Fusarium culmorum control at its full rate of 1.5 l/ha. BASF is currently working on specific variety recommendations for feed and milling as well as regional recommendations. 

UK PESTICIDE GUIDE

The 2004 editions of the UK Pesticide Guide and the e-UK Pesticide Guide have just been released by the joint publishers, BCPC and CABI Publishing. Both the book and CD-ROM include information on more than 1,400 pesticide products. There are over 130 new product entries and 13 new active substances, or mixtures of active substances, including six new chemicals which are listed for the first time. 

All products and active substances that lost their approval in 2003 as a result of the EU Pesticide Review have been deleted from the 2004 edition (www.ukpesticideguide.co.uk). On the CD-ROM product, LERAP classification, formulation type, chemical class, and off-label uses are available as searchable fields, along with approved crops and target pests. Off-label approvals are web-linked to the Pesticides Safety Directorate for access to the Notices of Approval. There are also embedded links to the Leatherhead Food International on-line database of maximum residue levels and to the UK Voluntary Initiative website where product Environment Information Sheets can be accessed.
BASF SELLING PHENOXIES BUSINESS 

BASF AG, Ludwigshafen, Germany is selling its phenoxy herbicide business, including its leading brands U46 and Duplosan, for EUR42 million to Nufarm Limited, Melbourne, Australia. The sale comprises BASF’s interests in the six active ingredients 2,4-D, MCPA, mecoprop-P, mecoprop, dichlorprop-P and dichlorprop. These accounted for sales of about EUR40 million in 2002, just over 1% of BASF’s crop protection sales. The transaction includes registrations, trademarks and intellectual property rights. BASF’s existing business with combinations of the six phenoxies with innovative BASF herbicides does not form part of the divestiture. BASF will source the phenoxies for these products from Nufarm. “This is another step in focusing our agricultural products business on higher growth products,” commented Hans Reiners, president of BASF’s agricultural products division. “There are products in our portfolio which make a better strategic fit with a specialised company such as Nufarm.”

Phenoxy herbicides were introduced some 50 years ago and still play an important role in weed control, representing about 4% of the global herbicide market. However, the profitability of these products has been declining. Another leading phenoxy producer, A H Marks & Co Ltd, Bradford, UK, an important supplier to BASF (CPM November 2000) recorded substantial losses in 2001 and 2002 and is a potential take-over target (see Plimsoll Report later in this section).

Sale of fungicide rights in Germany & Austria 

BASF has also reached agreement with Nufarm to grant it a five-year exclusive distribution licence for its fungicides Sportak (prochloraz), Sportak Alpha (prochloraz + carbendazim) and Flamenco (fluquinconazole) in Germany and Austria. The deal is subject to approval from Germany’s anti-trust authorities. Nufarm expects the products to contribute some EUR 4-6 million to its sales in 2004, giving a particular boost to its German sales operations which were established last year. 

KANESHO COMPLETES ACQUISITION 

BASF AG has completed the sale of its global soil treatment business (comprising dazomet, 1,3-dichloropropene, and metam-sodium) to Kanesho Soil Treatment BVBA/SPRL, Brussels, Belgium, a subsidiary of Agro-Kanesho Co Ltd, Japan (CPM November 2003). Certis Europe, which has been appointed as the European distributor for Kanesho Soil Treatment, has set up a new operating unit, Certis Italy, based in Saronno, near Milan, to service this important fumigants market. The country manager is Gianni Locatelli. In another development, Alan Rouillier, a former DuPont executive, has been appointed as marketing manager at Certis France.  

PLIMSOLL REPORT ON UK AGCHEM COMPANIES 

Plimsoll Publishing Ltd, Stockton, UK, has just released its latest Plimsoll Portfolio Analysis ​– Agrichemicals, which provides a detailed analysis of the financial structure, status and fortunes of 188 UK companies involved in agrochemicals ranging from leading manufacturers, machinery companies and distributors to trade associations and small regulatory consultancies. Some very interesting data again emerge from the report, which reckons that a third of the 188 companies are making a loss and 50% are making less than a 3% return on investment. 

Bayer CropScience Ltd recorded sales of £163.4 million and pre-tax profits of £7.9 million in 2002 and its bromoxynil joint venture Bayer CropScience Nufarm Ltd £29.8 million and £7.3 million respectively. Syngenta Crop Protection UK Ltd, Whittlesford had sales of £80.5 million and pre-tax profits of £2.6 million. Results are also included for Syngenta Holdings Ltd, Syngenta Ltd and Zeneca Turkiye Ltd. CPM subscribers are eligible for a 10% discount on the report, which covers the period from 1999-2003, and is available for £305 (www.plimsoll.co.uk). 

ROTHAMSTED & HGCA CO-OPERATION 

Rothamsted Research Association (www.rothra.org), formerly the Arable Research Institute Association (ARIA), will conduct its communications with the farming industry for 2004 via a close working relationship with the Home-Grown Cereals Authority (HGCA) and partnerships with other research organisations. 

NEW CHINOOK APPROVAL IN UK

Bayer has received UK approval for the use of Chinook (imidacloprid + beta-cyfluthrin) as a seed treatment for spring-sown oilseed rape. Bayer is recommending the product as a starting point for flea beetle control, followed up by a foliar treatment with deltamethrin. Treatment costs are expected to be £7-£10 per hectare, but this will be balanced out by the elimination of an early pyrethroid application.

DUTCH MANCOZEB REGISTRATION

The registration of mancozeb has been prolonged by the authorities in the Netherlands until the end of 2008. The fungicide is currently in the EU’s pesticide  review process. Italy is the rapporteur and an Annex I listing is expected later this year, according to the main producer and supplier, Dow AgroSciences. 

International Advances in Pesticide Application

The Association of Applied Biologists, which celebrates its centenary this year, held a conference entitled “International advances in pesticide application 2004” at Royal Holloway College, University of London on 5-7 January. There were 80 papers given by individuals from 17 countries at the conference, which is held every two years, as Martin Redbond reports.

Richard Glass (CSL, York) the conference convenor, told the 150 delegates present that whatever the future may hold, be it with biopesticides, GM crops or the more judicious use of pesticides, the need to deliver substances and living organisms to specific parts of the crop in a cost effective, efficient and safe manner will remain a goal for scientists working with application technology. 

UK sprayer survey

As part of the UK proposals for minimising the environmental impact of crop protection chemicals (the “Voluntary Initiative”) the Crop Protection Association and the United Kingdom Supply Trade Association (UKASTA) commissioned CSL to conduct a survey of arable farms throughout the UK collecting information on farm sprayer practices (CPM June 2001). A total of 402 arable holdings were visited during winter 2001/2002. Data on 561 spray operators and 887 sprayers, representing 79,000 hectares was obtained. From the information, it is estimated that there are some 60,500 spray operators in the UK and 53,000 sprayers on farm. Contractors are used exclusively on 11% of the arable area. 

The farmers surveyed indicated several areas where improvements in pesticide use and delivery could reduce contamination. They stressed the need for easier opening, pouring and removal of seals as well as more recyclable containers. Closed transfer systems were also very high on the list of potential improvements, as was the availability of more water dispersible granules and soluble sachet formulations. The harmonisation of set-aside obligations with LERAP (water course) buffer zones was an area that many farmers and spray operators were keen to see developed along with continuous professional development in the form of increased sprayer training. The information obtained will be used by the Voluntary Initiative to identify improvements in stewardship. 

Operator exposure in the US

There were a number of presentations on sprayer contamination and operator exposure. Andrew Landers (Cornell University) commented on the situation in the USA where an estimated 560,000 establishments employ workers who come into contact with pesticides. While most operators have recognised the need for personal protective equipment, many have long resisted wearing it in hot and humid conditions. Landers conducted a survey on the current availability and use of engineering controls and found there were still many problems concerning the adoption and use of closed transfer systems. 

Dr Landers also conducted a survey of pesticide exposure levels on surfaces within sprayer cabs that was funded by the EPA. The highest chemical concentration levels were found on steering wheels and gauges, and in dust collected on fabric seats. 

Contamination of these areas could result in operator exposure to pesticides if the tractor is used for other farm purposes where the driver may not be using personal protective equipment. He concluded by saying that whilst tractor cab design has improved “in leaps and bounds over the past decade, many of the comments made about operator safety in the 1980s still apply today”. To encourage a faster adoption of protective measures may well require a ‘stick’ rather than ‘carrot’ approach.

ECPA Safe Use Initiative

In Europe, the European Crop Protection Association (ECPA) has introduced the “Safe Use Initiative”. Its objective is to stimulate the safe use of pesticides in Southern European countries through the introduction of novel, innovative spraying equipment and techniques and by teaching users how to handle, clean and maintain their equipment. ECPA and CLO-DVL, Ghent, Belgium (formerly known as the Research Station of Agricultural Engineering) joined forces to evaluate novel spray equipment with vertical spray booms for the application of crop protection products in greenhouses. 

When compared with the traditional spray gun both a manually pulled trolley and a self-propelled, motorised vehicle, the “Fumimatic”, achieved a better spray distribution on crops and may increase productivity and reduce labour costs.

Additional research investigated the operator exposure from five different greenhouse spraying techniques commonly used in Southern Europe and demonstrated that there were very large differences in total body exposure between the different practices. Walking backwards using a spray lance rather than forwards reduced the exposure by a factor of seven while the use of the Fumimatic reduced exposure by a factor of 100 compared with a standard spay gun.

Crop density & pesticide dose

A number of presentations investigated adjusting pesticide dose to match crop density. Jerry Cross (HRI, East Malling) discussed “Pesticide dose Adjustment in relation to the Crop Environment” in UK apple orchards (PACE). The term PACE was coined in 1991 to describe systems which cut pesticide inputs in fruit production by reducing the product application rate to take account of various crop structure parameters. Using a Light Detection and Range (LIDAR) system to record crop structural details it had been possible to show that tree area density accounted for some 78% of the variation in average deposits. A pictograph key has been produced for tree area density so that the fruit grower can visually assess a “Crop Adjustment Factor” (CAF) and adjust the pesticide application rate accordingly. The biological efficacy of the PACE system has been evaluated in eight grower trials in commercial apple orchards. The trials confirmed that growers could assess the CAF with acceptable accuracy and obtain more uniform deposits. There is potential for large pesticide use savings and, according to Mr Cross, dose reductions can now form part of IPM programmes that include pest, disease and crop growth monitoring. 

Developments in vines

In Italy the use of leaf-stripping in vines increases the presence of air within the row and is a widespread practice. The technique also limits the incidence of fungal diseases, in particular Botrytis cinerea, and increases exposure to sunlight, which colours the grape skins. According to Paolo Balsari, the University of Turin has been conducting trials to evaluate different types of leaf-stripping machines. The work demonstrates that it is possible to increase the amount of spray deposit and evenness of distribution. The results are encouraging as manual leaf-stripping is still very popular but extremely time consuming. 

Landers and Farooq (Cornell University) have investigated the factors influencing air and pesticide penetration in grapevine canopies. Current practice in the US is to use the same settings on an airblast sprayer in the vineyard from the first application through to the last, irrespective of changes in the canopy volume and density. A few growers may change application volume per hectare but not airflow or forward speed. The growers frequently drive too fast and often pay too little attention to deposition on the leaves and clusters of grapes where disease or insects may occur. Current practice in the early season is to utilise the vast amount of air generated to apply pesticides on alternate rows. The result is variable deposition, pollution and a considerable waste of power and money. Landers and Farooq looked at nozzle orientation, air volume and velocity and canopy density. They introduced novel developments to reduce airflow in an attempt to match air volume and speed with increasing crop canopy. The results have demonstrated the importance of correct nozzle orientation if pesticides are to be applied effectively to the target.

Cereal fungicides

Reducing spray application volumes is a popular way of increasing work rate. However, there is insufficient information available on the effect that this can have on crop protection. To fill the gap, experiments have been conducted with fungicides applied at T2 timing on winter wheat under the UK Sustainable Arable Link scheme. The results reported by Clare Butler Ellis (Silsoe Research Institute) indicated that application volume did not adversely affect performance, although the application method did. Application methods producing large droplets tended to give lower yields than those producing finer droplets.

International database on spray drift

There were twelve papers on buffer zones, effects of spray particle size and use of anti-drift adjuvants. In his paper, Andrew Hewitt (Stewart Agricultural Research Services, Missouri, USA) said that the minimisation of spray drift had been the subject of considerable research and regulatory attention for many years. There had been a need to compile the data developed from field studies into a single international database, AgDBAIS. Data from DEFRA (UK), BBA (Germany) and official bodies in Canada and the Netherlands are included. Data from drift studies in North America, Europe, Australia and New Zealand will also be added. The work in 2003, funded by the Spray Drift Taskforce and ECPA, has focused on developing the framework, gathering data on spray drift and developing a web-based application. In 2004 and beyond, analysis will identify trends and possible applications of the data for drift mitigation, product labelling and regulatory recommendations. It will be developed to link with models such as AgDRIFT. 

More information on the conference can be obtained from Aspects of Applied Biology 71 (Volumes I & II) by contacting the Association of Applied Biologists Office, c/o Horticulture Research International, Wellesbourne, Warwick CV35 9EF (www.aab.org.uk). The notable absence of French delegates at the AAB conference was due to a pesticide application colloquium,  “Mieux Traiter”, being organised by the French association AFPP in Orléans on 10-11 March (www.afpp.net). 

7th International Conference on Plant Diseases

In this second report from the 7th International Conference on Plant Diseases (CIMA), held in Tours from 3-5 December by AFPP, Brian Hicks writes about some of the new active substances presented and French work on monitoring pesticides after approval. 

Crop protection R&D challenges

Philippe Cagneuil (DuPont) discussed some of the new pathways of research and the challenges to be met in a declining market in the light of a recent international survey from the Scottish consultancy Wood Mackenzie, whose crop protection interests have recently being acquired by the start-up company, Cropnosis. He said that it took 15 years and US$250 million to develop a new pharmaceutical product compared with 9.1 years and US$184 million for a new crop protection product (including US$30 million for the approval file). 

Of the current pesticides available, there are some 75 modes of action and 30 sites of action. About 20% of them are “original” molecules. Mr Cagneuil asserted that future innovation would come from successful coupling of chemistry and genetics. 

BASF prominent with new fungicides

Jérôme Clair (BASF France) revealed details of dimoxystrobin, under development in France for late disease control in winter wheat. BASF will be registering an SC formulation (133g/l dimoxystrobin + 50 g/l epoxiconazole) in France for use at 1.5 litres/hectare. Dimoxystrobin received its first European approval in the UK last year (CPM June 2003). 

Marie-Hélène Moronwal (BASF France) gave delegates details of the new BASF cereal fungicide metrafenone (see also European Markets). This benzophenone product is being developed in France as a 300g/l SC formulation for use at 0.5 litres/hectare for control of eyespot and mildew. Its mode of action is not known in detail as yet, but it is not like cyprodinil or fenpropidin. Metrafenone does inhibit the formation of spores, diffuses in the gas phase and shows some translaminar activity. It is several times more active than cyprodinil and shows no cross-resistance with DMI or anilinopyrimidine fungicides.

Yves Senechal (BASF France) gave details of the company’s new fungicide boscalid (BASF 510F), which received its first approvals in the UK, USA, Germany and Switzerland last year (CPM February 2003). This is a “multi-crop” nicotinamide fungicide from the carboxamide family. It has a wide spectrum of activity, active against all classes of mycetes and it is being developed for many different crops, including oilseed rape and vines in France as a 50% WG formulation for use at 0.5 kg/ha. It is apparently more effective than the reference fungicides in oilseed rape, giving good control of resistant Sclerotinia, as well as Alternaria and Phoma. Boscalid shows promise for control of Botrytis in vines, where it affects levels of spore germination and is comparable to pyrimethanil. It has been tested by INRA Versailles for two years on all strains of Botrytis resistant to products currently used (over 800 isolates) and no cross-resistance has been found with it. 

New Bayer products

Jean-François Crevat (Bayer CropScience) discussed Bayer’s new insecticide clothianidin, which is being developed in France as a seed treatment for cereals, sorghum and sugar beet at a rate of 500g ai/tonne seed. Details of the insecticide, which is proving to be more effective that imidacloprid, especially for BYDV control on barley, were first revealed at the Brighton Conference (CPM, November 2002).  

Stefan Dutzmann (Bayer CropScience) told delegates that the company’s new triazole fungicide, prothioconazole, would “soon be in farmers’ hands”, although registration in the UK has been delayed. 

Post-registration product monitoring

There was an interesting presentation on post-registration product monitoring in France by Nelly Pons-Grollier (DGAL SDQPV), an area of increasing scrutiny. This has occurred with maize herbicide products based on acetochlor with specific reference to water quality.  The studies started in 2002 and a report will be submitted at the end of March 2004. Studies on the vine herbicide Katana (flazasulfuron) started in March 2003 and a final report is expected in March 2005. Studies are underway in the French overseas territories of Martinique and Guadeloupe into residues in potable water of Bayer’s nematicide fosthiazate, approved for use in bananas in 2001. A report is due in 2004/2005. 

The reports are issued by the company holding the product registration and submitted to the pesticide approvals committee. A final decision is made by the French Agriculture Ministry, which can maintain or withdraw an approval, impose use restrictions or put specific management measures in place. 

AFPP’s annual conference in 2004 (the 19th COLUMA congress) will be held in Dijon from 8-10 December (www.afpp.net). Whilst the focus will be on weed control, the new compounds session will again cover all pesticide categories.

Bt - Moving to a Second Generation

The early promise of insect resistance (IR) traits in genetically modified (GM) crops has been confirmed by their widespread adoption in the USA and the reduced use of conventional insecticides. The “second generation” IR traits now becoming available will reduce insecticide use further, with some associated benefits for the environment, as CPM’s North American correspondent, Duncan Allison, reports. 

US developments with Bt maize

Convenience and ease of management have been underrated in understanding the adoption of biotech traits by farmers, particularly for control of weeds but also for insects. It has always been difficult to time foliar applications for optimal control of corn borers (Ostrinia nubilalis). Use of Bt maize does not require careful monitoring and spraying and provides control that also translates into reduced aflatoxin levels in the grain. US farmers used Bt maize on 29% of the planted acres in 2003, many more than were ever sprayed in the past with insecticide. 

After its first year of commercialisation, Dow’s Herculex 1, which contains the Bt Cry1F gene, has been able to add the western bean cutworm (Loxagrotis albicosta) to the list of insects controlled on the label. Interest has been strong in regions with black cutworm (Agrotis ipsilon) due to the control that Herculex 1 provides. 

The big news in 2003 was undoubtedly Monsanto’s launch of YieldGard Rootworm providing control of the “billion dollar insect”, Diabrotica spp (CPM February & November 2003). US farmers used YieldGard Rootworm varieties on just under one million acres (over 400,000 hectares) in 2003. 

Interest will be high in 2004 in YieldGard Plus, which was registered in November 2003 and provides control of both corn borer and rootworm (CPM April 2002 & February 2003). Most seed companies are offering seed treatments with the recently registered Poncho (clothianidin) or Cruiser (thiamethoxam), so that farmers will not need to use conventional soil or foliar insecticides for control of soil insects.

Bt cotton in the USA

Some 41% of planted acres of US cotton in 2003 were planted with Bt varieties and this area will grow further in 2004 with the introduction of second generation IR traits in cotton. Amongst these are Monsanto’s Bollgard II, which contains the two Bt genes, Cry1Ac and Cry2Ab. This provides control of tobacco budworm (Heliothis virescens) and cotton bollworm (Helicoverpa zea), as well as the other major lepidopterous insects. Dow’s WideStrike contains two Bt genes, Cry1F and Cry1Ac; Syngenta’s VipCot cotton contains exotoxin proteins rather than the conventional Bt endotoxins. These products will introduce some real competition to the cotton biotech IR trait market that has been dominated so far by Monsanto. Both WideStrike and VipCot are expected to be registered in time for the 2004 season and available in cotton varieties to provide control of the major lepidopterous insects. 

The EPA gained sufficient confidence in 2001 to renew the initial five-year Bt registration to the end of 2006 for cotton and the end of 2008 for maize. This was the culmination of a very thorough process of reassessing the health and safety of Bt to non-target organisms, demonstration of lack of accumulation in the soil as well as other factors.

Bt traits and resistance concerns

There has been major concern about targeted insects developing resistance to the Bt genes in maize and cotton. A condition of registration has been for growers to ensure that untreated Bt-free “refugia” represented 20% of the area planted with Bt traits. 

There has been discussion about how closely this insect resistance management (IRM) programme has been followed but the fact is that widespread monitoring has failed to find any resistant insect biotypes in the field. 

An article in the September 2003 edition of Nature Biotechnology has confirmed US experience and indicated that insect resistance to Bt has also not been found in China and Australia after at least five years of use. There is now debate as to whether such stringent IRM requirements are necessary.

New insect-resistant genes

Recent developments are also encouraging in relation to the development of combinations of Bt genes, new proteins and genes with completely new and different mode of action. The second-generation traits in cotton have two genes with little homology in Bollgard II and Syngenta’s VipCot has a protein with novel mode of action. 

Research in both the USA and Europe indicates that Photorhabdus bacteria may provide genes producing proteins with totally different modes of action and control of an even broader spectrum of insects. IR traits are confirming their promise by reducing conventional insecticide use without any concomitant insect resistance developing.

Biopesticides - the Future?

Horticulture Research International (HRI) held a conference at its headquarters in Wellesbourne, Warwickshire, UK (www2.hri.ac.uk), on 18 November 2003 to consider the future of biopesticides in sustainable crop protection. The event focused on why effective products are not reaching UK growers, as Martin Redbond reports.

Biopesticides slow to reach UK growers

Dr David Chandler (HRI) said that interest in alternative pest control methods has grown in response to consumer concerns about the safety of pesticide residues in food and the environmental impact of broad-spectrum chemical pesticides. Other factors include the withdrawal of products following UK and EU reviews and the development of resistance. Unfortunately, he commented, commercial biopesticides are slow to reach UK growers. Dr Chandler estimated that over 100 bio-insecticides were available globally but only a handful in the UK. He attributed this to the current regulatory systems that encourage biopesticides to be developed, commercialised and used according to an inappropriate “chemical pesticide model”. 

Dr Chandler’s colleague, Professor John Whipps, said that public concern and the withdrawal of many active ingredients was also driving interest in the development and use of biological methods of control for plant diseases. Work in this area at HRI is focused on understanding different methods of control. These range from the use of microbial inoculants or biopesticides as replacements for chemicals to the development of disease suppressive systems for plant growth. He said that nearly 80 products which exhibit some disease biocontrol activity are sold worldwide but only one is currently registered in the UK.

Biologicals most obvious choice 

Sarah Pettitt (National Farmers’ Union Board for Horticulture) said that one aim of the EU’s 6th Environmental Action Programme is to develop a Thematic Strategy on Sustainable Pesticide Use (CPM, November 2002).  To reduce pesticide impact on human health and the environment requires harmful active substances to be replaced by safer alternatives. For this to happen, it will be necessary to introduce comparative risk assessments or product substitution. Ms Pettit argued that one of the most obvious routes must be through the use of biologicals, but these are slow being commercialised due to small market size and “over-ornate” registration demands. She stressed the their importance for minor horticultural crops and said many of these crops are likely to be grown outside the UK if action is not taken.

UK biopesticide registration 

Mark Whittaker (Koppert) said that, despite all the advantages offered by biopesticides, they still accounted for less than 1% of the global crop protection market. He added that the high cost of registration in countries such as the UK is the greatest barrier to their introduction. Under the UK’s Plant Protection Products Regulations (PPPR), the registration fee for a biopesticide is currently £45,000, compared with £115,000 for a chemical. This does not include dossier preparation, which could cost as much as £300,000. 

With regulators currently evaluating biopesticides in a similar way to agrochemicals, the cost of product development, testing and registration in the UK remains unrealistic for the majority of biopesticide manufacturers. With no real intellectual protection on most of these products, companies who do choose to invest in registration pave the way for competitors to follow at minimal cost. The net result is that very few biopesticides are available to UK growers. This has resulted in increased use of broad-spectrum chemicals, which runs counter to the UK government’s pesticide reduction policy. 

Mr Whittaker called for a pragmatic approach to biopesticide registration, a clear and unambiguous set of guidelines, together with significantly lower registration costs. He suggested that the re-routing of research funding and the use of more public money would produce considerable consumer benefits; otherwise biopesticide production could be forced abroad. The International Biocontrol Manufacturers Association (www.ibma.ch), which held its first international conference last year (CPM, January & May 2003), has set up a UK group to promote dialogue with the UK pesticide regulators.

UK pilot scheme 

Mark Curtis of the Pesticides Safety Directorate (PSD), York, said that there were a number of reasons for the current lack of market penetration and these included insufficient funding of research, lack of registration know-how, the generation and the cost of registration. PSD’s aim is to encourage the development and introduction of biopesticides and other ‘alternative’ pest control measures. A pilot scheme has been set up to investigate the minimum data requirements, to provide accurate costings and to establish the best approach to evaluating such applications. One of the main objectives is to assist companies in compiling reduced data packages by providing free ‘pre-submission’ meetings. PSD also wishes to gain experience in processing this type of application and to consider a more appropriate charging structure.

IR-4 and US biopesticide registration 

The Interregional Research Project Number Four (IR-4) was established in the USA in 1963 to support the regulatory approval of crop protection chemicals on fruit, vegetables and other speciality crops (http://ir4.rutgers.edu). Based at Rutgers University, New Jersey, it is a co-operative partnership between the US Federal Government, state agricultural experimental stations, the crop protection industry, commodity organisations and minor crop farmers. One of its associate directors, Jerry Baron, gave a comparison of the registration and use of biopesticides in the US with the UK. He said that IR-4 was the only publicly funded programme that conducts research and submits data to the US Environmental Protection Agency (EPA) to support product registrations. 

In the 1970s, IR-4 was directly involved in the registration of Bt. When EPA established a Biopesticide and Pollution Division (www.epa.gov/pesticides/biopesticides) in 1994 to facilitate the registration of biopesticides and other reduced risk tools, IR-4 was expanded to provide competitive grant funding to support studies for biopesticides at an early development stage for minor crop uses. 

Funding was also provided in 1994 to develop efficacy and performance data throughout the US on biopesticides that were being commercialised to help accelerate these newer technologies. Since biopesticides tend to pose fewer risks than conventional pesticides, EPA generally requires much less data to register a biopesticide than a conventional pesticide. New biopesticides are often registered in less than a year, compared with an average of over three years for conventional products. 

In 2003 there were some 49 projects funded by the IR-4 Project, with 27 involving biofungicides. These newer products are becoming part of integrated pest management programmes and will provide resistance management alternatives in the future. IR-4’s principal strategy for 2003 was to encourage research to integrate biopesticides in rotation with conventional materials. Some of these new biopesticides are also being used by organic growers. IR-4’s support has resulted in over 300 biopesticide clearances. 

Low US biopesticide usage 

In spite of the availability of biopesticides in the US, use of these products remains relatively low. There have been only a few commercial successes including azadirachtin, Bt, pheromones, kaolin and some granulosis viruses. Much of the commercial failure can be attributed to growers experiencing poor performance or unsubstantiated claims made by manufacturers. This has often resulted in reluctance by growers to integrate new generation biopesticides into their production systems. A trade group, the Biopesticide Industry Alliance (CPM, May 2000) was set up a few years ago in the US to try to improve market perceptions and to facilitate registration procedures (www.biopesticideindustryalliance.org).

New initiatives necessary

There is little doubt that more support is needed to nurture the development of new biopesticide products at the small companies that are developing them. This was also evident from some of the comments made last month at the AFPP Tours Conference (December CPM). The will is certainly there in the UK, but whether this can be translated into real progress is uncertain. The registration fees that PSD will apply from April 2004 indicate a new element of flexibility for biopesticides, which is a step in the right direction.

Imminent changes at HRI

The conference host, Horticulture Research International, is the principal UK organisation carrying out horticultural R&D and transferring the results to UK industry. Over the last year it has been the subject of a government review and has suffered some staff and resource cutbacks. HRI claims to have the single largest team of horticultural research and development scientists in the world. Its customers include several UK research councils, government departments, the European Commission, overseas agencies, growers, grower-funded levy bodies, as well as private and public companies. 

Particular scientific emphasis is given to a few key horticultural crop species of international significance, including brassicas, strawberries, tomatoes, chrysanthemums, potatoes, onions (and other alliums), mushrooms, hops, apples and farm woodland species. Knowledge and advances made with these crops enables HRI to work on the full range of commercial crops worldwide. It has many renowned scientific experts such as Dr Stan Finch and Rosemary Collier (CPM, May 2001).

HRI is currently a non-departmental public body, responsible to DEFRA, formerly known as the Ministry of Agriculture, Fisheries and Food (MAFF).  HRI will change status on 1 April when it becomes part of the University of Warwick and is renamed Warwick HRI. Professor Brian Thomas, currently HRI’s research director for crop improvement and biotechnology, will become the acting director of Warwick HRI. 

Global Status of Transgenic Crops

Global area of GM crops up 15%

For the seventh consecutive year, farmers around the world have continued to grow more transgenic crops, according to a report released this month by the International Service for the Acquisition of Agri-biotech Applications (www.isaaa.org). In 2003 the global area of GM crops increased by 15% to 67.7 million hectares. This includes a provisional estimate of three million hectares of GM soybeans in Brazil, which approved their planting for the first time in 2003, although a large area had been grown illegally for some years (CPM March 2002). 

Transgenic crops in 18 countries

The report states that seven million farmers in 18 countries planted GM crops in 2003, up from six million in 16 countries in 2002. Almost a third of the global GM crop area was grown in developing countries, up from a quarter last year.  "Farmers have made up their minds," commented Clive James, chairman and founder of ISAAA. "They continue to rapidly adopt biotech crops because of significant agronomic, economic, environmental and social advantages.” 

Marked growth in China and South Africa

The number of countries accounting for 99% of the global biotech crop area has expanded to six with Brazil and South Africa joining the United States, Argentina, Canada and China as the leading growers. China and South Africa experienced the greatest annual increase in 2003, with both countries planting a third more biotech hectares than in 2002. The increase in South Africa comes from growth in white and yellow maize, cotton and soybeans. 

GM Crop Areas in 2003 (Source: ISAAA)

	Country
	Area grown 

(million ha)
	% increase 

over 2002
	% global 

GM area

	USA
	42.8
	+10
	63

	Argentina
	13.9
	  +3
	21

	Canada
	  4.4
	+26
	 6

	Brazil
	  3.0
	
	 4

	China
	  2.8
	+33
	 4

	S Africa
	  0.4
	+33
	 1


The other countries making up the top ten, each with over 50,000 hectares, were Australia, India, Romania and Uruguay. A further eight countries each planted up to 50,000 hectares of GM crops in 2003. The Philippines grew biotech crops for the first time in 2003 with nearly 20,000 hectares of Bt maize, the first biotech feed crop to be grown in Asia.
Varying country perspectives

While the biotech crop areas decreased slightly in Australia due to drought, farmers still planted approximately 100,000 hectares of GM cotton. In its second year of GM crop production, India doubled the Bt cotton area to about 100,000 hectares in 2003. 

Both Uruguay and Romania reported significant growth, with Romania increasing the biotech soybean area by 50% to 70,000 hectares. Uruguay tripled its GM soybean area to 148,200 hectares and Bt maize crops were grown there for the first time. 

Spain remained the only country in the European Union to plant a significant area of biotech crops with some 30,000 hectares of Bt maize, an increase of 33% over 2002. Elsewhere in Europe, Germany continued to grow a very small area of Bt maize and Bulgaria planted some herbicide-tolerant maize. 

In the United States, the biotech crop area grew 10% as a result of significant gains in the GM maize area and continued growth in herbicide-tolerant soybeans (CPM November 2003). A total of 42.8 million hectares of GM soybeans, corn and cotton were grown there in 2003.

Soybeans dominate GM crop area

In 2003 soybeans dominated the area of GM crops grown globally with an increase of nearly 13% to 41.4 million hectares, 55% of the global soybean area. New varieties and country approvals spurred the growth in the area planted with GM maize, with an increase of 25% to reach a total of 15.5 million hectares worldwide, 11% of the global maize area. Canola followed with 20% growth and a total of 3.6 million hectares, 16% of the canola area globally. Biotech cotton was up approximately 6% to a total of 3.9 million hectares, 21% of the global cotton area. 

Cautious optimism from ISAAA

"Despite the ongoing debate in the European Union, there is cause for cautious optimism that the global area of biotech crops and the number of farmers planting them will continue to grow in 2004 and beyond," commented Dr James. ISAAA predicts that within the next five years 10 million farmers in 25 or more countries will plant 100 million hectares of biotech crops. According to the report, the global market value of biotech crops rose from US$4 billion in 2002 to US$4.50-US$4.75 billion in 2003, based on the sales value of the GM seed and any technology fees charged. ISAAA predicts that the market will be worth some US$5 billion or more by 2005. 

American News and Markets

SOYBEAN FUNGICIDE LAUNCH

Syngenta has launched a new fungicide, Priori Xtra (azoxystrobin + cyproconazole), in Brazil for control of soybean rust. This disease has migrated to South America from Africa where it has affected several million hectares during the last two years. To support its customers in controlling this important disease, Syngenta has set up a monitoring and alert system operating through a network of 140 agronomists.

SYNGENTA IN SMARTBOX AGREEMENT 

American Vanguard Corporation’s subsidiary, Amvac Chemical Corporation, has entered into an agreement with Syngenta Crop Protection to supply the maize soil insecticide Force 3G (tefluthrin) for use through its SmartBox system from the 2004 season. Amvac’s SmartBox is a closed handling system that combines precision insecticide application with reduced applicator exposure. Amvac originally acquired the system from DuPont. Its 50-pound (22kg) returnable containers eliminate the need to open, pour and dispose of bags, which reduces the risk of skin contact and inhalation. It features in-cab, push-button insecticide control, monitoring and data record keeping capabilities. The SmartBox is a low-maintenance system that can be easily fitted on all major brands of planters. Force 3G is a leading maize soil insecticide manufactured and marketed by Syngenta for the control of corn rootworm, wireworm, cutworm and white grub in maize crops.

ATHENIX IN FUND RAISING

Athenix Corporation, Research Triangle Park, North Carolina, has raised US$12.5 million in an oversubscribed round of series B private equity financing. Athenix is a biotechnology company developing products for the agricultural and chemical sectors using genetic traits from microbes. Athenix is focusing on the discovery of genes and proteins for novel input traits such as insect and nematode resistance and herbicide tolerance and the discovery of genes and proteins for improved bioconversion in the chemical, energy and animal feed sectors (www.athenixcorp.com).

TERRA NOSTRA DEAL WITH MCCAIN

The Nevada-based corporation, Terra Nostra Technology Ltd (www.tnrgroup.com), is to conduct trials with McCain Foods Limited on its Beauveria bassiana bio-insecticide for control of the Colorado potato beetle (CPB) at McCain's experimental farm in Florenceville, New Brunswick, Canada. Producing more than 400 tonnes of potato products per hour at its 30 processing plants around the world, McCain is the largest potato processor in the world. The trials will include control of CPB adults, eggs and small larvae. Data gathered by Terra Nostra during these trials will also be useful for its registration in the USA and Canada for Beauveria bassiana, which it plans to commercialise in 2004. 

Terra Nostra is aiming to become a leading supplier of viral and fungal bio-insecticides for agricultural, forestry and disease control applications in North American and international markets. The company plans to spend up to $1.8 million on the new product’s development, together with development of a viral bio-insecticide for control of gypsy moth in forestry and a viral mosquito control product.  

PARADIGM AGREEMENT WITH PIONEER  

Paradigm Genetics Inc, Research Triangle Park, North Carolina, signed a collaboration agreement with Pioneer Hi-Bred International Inc last month to identify plant genes that influence important crop traits for use in Pioneer's crop variety development programme. Paradigm will use its GeneFunction Factory platform to analyse genes in Arabidopsis thaliana. 

GREEN BOOK CHANGES HANDS

Vance Publishing Corporation, Lincolnshire, Illinois, has bought the agricultural and horticultural product reference and information publications of C&P Press Inc, New York, for an undisclosed amount this month. Vance’s Lenexa offices will direct management and sales of the acquired publications. It will maintain the C&P Press facilities and other assets in New York and keep the nine employees. The acquisition includes the Crop Protection Reference, also known as the Greenbook, a massive tome of technical and regulatory crop protection resources, including detailed product labels, as well as some other reference and electronic databases. 

SIPCAM DEFENDS STALWART

Syngenta Crop Protection Inc filed a lawsuit last month in Wilmington, Delaware, challenging the accuracy of Sipcam’s US advertising of its metolachlor herbicides Stalwart C (metolachlor + safener) and Stalwart Xtra (metolachlor + atrazine + safener). 

Sipcam Agro USA has responded to the charges by asserting that it will “vigorously defend” its advertising. Lynn Brookhauer, president of Sipcam, said that the company’s own tests and independent field trials confirmed that its Stalwart products were as effective as current s-metolachlor products on the US market and that it would be expanding the Stalwart range.        

Other News and Markets

NEW IMIDACLOPRID PLANT IN INDIA 

Bayer CropScience has officially opened a new production facility for its insecticide imidacloprid in Vapi, India, with an annual capacity of 500 tonnes active ingredient. The new plant at Bayer’s Indian joint venture, Bilag Industries, will be used to supply both the Indian market as well as many others. “The inauguration of this plant underlines our strong partnership with Bilag Industries, which is one of the cornerstones of our global manufacturing strategy” commented Bayer CropScience’s current chairman Dr Jochen Wülff. He is due to be succeeded on 1 April by Dr Friedrich Berschauer. 

Bayer CropScience is the biggest crop protection company in India with a strong position in all sectors of the market. The integration of the Aventis CropScience and Bayer elements of the company was recently completed. Helped by good weather conditions, Bayer achieved a higher growth rate than the overall Indian market in 2003. Mid-term growth strategy in India reflects its overall focus on innovation, as the head of Bayer CropScience India, Pierre-Louis Dupont, explained: “In 2003, four new products were introduced into the market and for 2004 Bayer CropScience India expects to launch another four new products as well.” 

SUMITOMO MERGES SUBSIDIARIES

Sumitomo Chemical has announced that Sumika-Takeda Agro Manufacturing, an agrochemical formulating subsidiary of Sumitomo Chemical Takeda Agro (SCT), will merge with agrochemical manufacturer Seibu Kasei, another subsidiary of Sumitomo Chemicals to form Sumika Agro Manufacturing. Sumitomo Chemical has been expanding and strengthening its businesses through acquisitions and alliances with other companies. SCT took over the agrochemical business of Takeda Chemical Industries Ltd in 2002 (CPM August and October 2002) and has been steadily developing and strengthening its operations. Sumitomo Chemical plans to completely merge its pesticide business with SCT in 2007 and is consolidating marketing channels and manufacturing subsidiaries in Japan. Sumitomo Chemical and SCT are also establishing systems for optimal performance in the areas of sales, research and manufacturing. 

The two companies have located their domestic sales offices in close proximity and are carrying out personnel exchanges for their overseas businesses. SCT's agricultural research laboratory in Tsukuba, Ibaraki prefecture, will relocate to Sumitomo Chemical's agricultural chemicals research laboratory in Takarazuka, Hyogo prefecture, in October 2004. The companies are also considering the gradual transfer of production of active ingredients from SCT's Hikari Plant to Sumitomo Chemical's Oita Works. 

Acquisition of Buihunter biopesticides

Sumitomo Chemical has acquired the Buihunter biopesticide business of Kubota Corporation this month, including global development and marketing rights. The business includes Bt flowable and granular insecticide formulations which are approved in Japan. The flowable formulation, very effective for control of chafer larvae, was launched last year and is being distributed by Sankei Chemicals in the major potato growing areas of Japan. The acquisition includes intellectual property rights in Japan, the USA and other countries. Sumitomo plans to extend the applications of Buihunter to tea, turf and strawberries.

MAI SHARES SOLD TO UBS

The holding company, Koor Industries, Israel, has sold 27 million shares in the world’s leading generic pesticide company, Makhteshim-Agan Industries (MAI), to the Swiss bank UBS for some US$95 million. The move will reduce Koor’s holding stake in MAI to 41.3% of the voting capital of the company. The sale is in line with Koor’s previous announcement that it would sell 5%-6% of MAI. As part of the transaction, Koor has committed not to sell any additional shares of MAI in the 120 days after the transaction.   
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