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GM CROPS CONTINUE TO GROW

Global adoption of GM crops is continuing to grow and China is playing an increasingly significant role according to the latest report from the International Service for the Acquisition of Agri-Biotech Applications (ISAAA). The report announced that 14 million farmers in 25 countries grew GM crops on 134 million hectares in 2009. This is a 7% increase over 2008, and includes the adoption of GM crops in one new country, Costa Rica. 

The top eight countries, each growing more than 1 million hectares, were: US (64.0 million ha), Brazil (21.4 million ha), Argentina (21.3 million ha), India (8.4 million ha), Canada (8.2 million ha), China (3.7 million ha), Paraguay (2.2 million ha), and South Africa (2.1 million ha). The remaining countries included Uruguay, Bolivia, Philippines, Australia, Burkina Faso, Spain, Mexico, Chile, Colombia, Honduras, Czech Republic, Portugal, Romania, Poland, Costa Rica, Egypt and Slovakia. Six European countries planted 94,750 hectares of GM crops in 2009, down from seven and 107,719 hectares in 2008, as Germany discontinued its planting. Spain planted 80% of all the Bt corn in the EU in 2009.

Bt cotton has now revolutionised cotton production in India with 5.6 million farmers planting 8.4 million hectares in 2009, equivalent to a record 87% adoption rate. India gained $1.8 billion from Bt cotton in 2008 alone and reduced insecticide use by half.  Meanwhile, Costa Rica has reported GM crops for the very first time, exclusively for the seed export market, while Japan began commercialisation of a GM blue rose. Other key highlights in 2009 include the approval of SmartStax, a novel GM corn containing eight different genes for insect and herbicide resistance and the planting in the US and Canada of the first Roundup Ready 2 Yield soybeans, the first product of a new class of technology that allows more efficient, precise gene insertion to directly impact yields.  

Commenting on the report, Denise Dewar, executive director for Plant Biotechnology at CropLife International, said: “Farmers around the world are challenged with achieving food security for a growing population in the face of changing climate and pest pressures. The continued increase in biotech crop acreage around the world is testament to the simple truth that farmers, when given the option, choose biotech crops because of the benefits they provide. In the future, we will see more biotech-improved varieties of important local crops, many of which are developed by public research institutions, as well as through public-private partnerships.”

China invests in GM crops 

The drought tolerant trait and GM rice have been identified as the two most important drivers globally for future GM crop adoption. Drought tolerant corn is expected to be deployed in the US in 2012 and sub-Saharan Africa in 2017. However, one of the most significant advances in 2009 was a decision last November by China to issue biosafety certificates for GM insect-resistant rice and phytase corn. As rice is the most important food crop globally, feeding half of the world’s population, and corn is the most important feed crop in the world. These biosafety clearances are likely to have enormous implications for future GM crop adoption in China, Asia, and around the world. The crops must complete two to three years of standard registration field trials prior to commercialisation. 

 “With last year’s food crisis, price spikes, and hunger and malnutrition afflicting more than one billion people for the first time ever, there has been a global shift from efforts for just food security to food self-sufficiency,”  said Clive James, chairman and founder of ISAAA. “With a current population of 1.3 billion, biotech crops are a critical component for China and other countries to gain self-sufficiency.” As the largest rice producing country, China suffers significant losses from rice borer. Bt rice has the potential to increase yields up to 8%, decrease pesticide use by 80% (17 kg/ha) and generate $4 billion in benefits annually. “This would have a direct and extensive increase on the prosperity of about 440 million Chinese who rely on rice production,” said Dr Dafang Huang, former director at the Chinese Academy of Agricultural Sciences. “With hundreds of millions of small farmers in our country, biotech crops can serve as an engine for agricultural economic growth and bring prosperity to these small farmers.” 
China is also the second largest corn producer in the world, with about 100 million farmers growing 30 million hectares of the grain. Increasing prosperity in the country is creating an increased demand for animal protein, making corn a key resource. The improved phytase corn will allow China’s 500 million pigs and 13 billion chickens and other poultry to more easily digest phosphate, improving the animal’s growth and reducing the amount of the nutrient excreted. Currently, phosphate must be purchased and added to feed, and it contributes to environmental pollution. “China’s global leadership in approving biotech rice and corn will likely become a positive role model and influence acceptance and speed of biotech food and feed crop adoption throughout Asia and globally,” Mr James said.
China is just one of 16 developing countries that grew GM crops in 2009. Growth of GM crops has been substantially higher in developing nations – 13% or 7 million hectares in 2009 compared to just 3% or 2 million hectares in industrialised countries. As a result, almost half, 46%, of the global hectarage of GM crops were planted in developing countries, where 13 million small farmers benefited.  

The future

ISAAA is predicting that future growth will come from: significant expansion of GM soybean, corn, and cotton in Brazil; commercialisation of Bt cotton in 2010 by Pakistan, the fourth-largest cotton growing country; expansion of Bt cotton in Burkina Faso with potential adoption of GM cotton and/or corn in other African countries including Malawi, Kenya, Uganda, and Mali, and the adoption of golden rice, a GM strain that produces beta-carotene, by the Philippines in 2012 and Bangladesh and India before 2015. Other smaller hectarage crops are also expected to be approved by 2015, including potatoes with pest and/or disease resistance, sugar cane with quality and agronomic traits, and disease resistant bananas. Wheat, the ISAAA says, remains the last major staple crop without approved GM traits. It points out, however, that the political will for the crop is growing globally. China may be the first country to approve GM wheat as early as five years from now. Traits such as disease resistance are well advanced while sprouting tolerance and enhanced quality traits are being field-tested. China’s public investment in the crop is likely to be the largest worldwide.
EUROPEAN NEWS AND MARKETS

BAYER UK LAUNCH MOVENTO

Bayer CropScience’s new insecticide 



Movento, has been approved in the UK for use on both salad and brassica crops - including Brussels sprouts, cauliflower, cabbage, broccoli and lettuce. The product contains the active ingredient spirotetramat, which works by inhibiting lipid biosynthesis in the insects. Once they have ingested Movento, they are unable to grow, develop or produce any young. Speaking at the product launch, Bayer's Richard Meredith said: “The active ingredient moves to areas of new growth to reach hidden depths in the heart leaves and on roots.” Growers can use up to two applications of the product, which works systemically, distributing upwards and downwards to all areas of the plant including new shoots, leaf and root tissues. Mealy cabbage aphids, peach potato aphids and whitefly are common brassica pests targeted by Movento, while in lettuce crops it controls blackcurrant lettuce aphids, peach potato aphids and lettuce root aphids. Mr Meredith advised growers to use the product as part of their integrated pest management strategy. He said: “Movento complements neonicotinoids for effective control of aphids. Movento and imidacloprid work well together.”
Mr Meredith also advised growers to time their spray treatments carefully to get the optimum effect. Entomologist Dr Rosemary Collier (Warwick HRI), speaking at the product launch, also emphasised the importance of spraying at the right time. Dr Collier reminded growers that aphids are known to develop resistance to certain products over time which is why “using a diversity of active ingredients in rotation and using the right insecticide at the right time” is so important.

CERTIS ITALY LAUNCHES BIOCIDE FOR HORTICULTURE

Certis Italy has recently received registration for a powerful biocide disinfectant, JetFive. Containing 5% peroxyacetic acid, specially formulated with a surfactant to achieve penetrating disinfectant action, JetFive acts rapidly to disinfect surfaces within one hour. It controls a wide spectrum of organisms, fungi, bacteria, virus, algae and can be used in all areas of horticulture and agriculture, in greenhouses, storage buildings and irrigation systems and on benches, tools, trays, pots, equipment and paths. Certis says it is easy and flexible to use, and can be applied as a spray or a fog or used as a dipping solution. It also has the advantages of being safe for operators, and of being environmentally friendly, of leaving no residues in the crop and of reducing the need for subsequent treatments. 

The product, from Solvay, is already well known and successfully used in UK, Netherlands and France, not only by growers but also in fresh produce handling and processing. It destroys microorganisms in fruit and vegetable packing, processing and storage, and offers better shelf life.  JetFive is an important addition to the Certis CleanStart portfolio in Italy, a unique concept for preventative treatment. As part of an Integrated Crop Management programme, using a CleanStart product before starting the production process can reduce the need for pesticide applications in the crop and can therefore play an important role in programmes designed to minimise pesticide residues. 
CIBUS GRANTED PATENT FOR CROP TOLERANCE TO GLYPHOSATE

Crop trait development business Cibus Global (www.cibus.com) has been granted a European patent for the production of crops resistant to glyphosate. Rapid Trait Development System (RDTS) was developed by Cibus in San Diego, US.  It uses the plant’s own DNA to change its genetic code and produce new traits. Unlike GM crops, no foreign genetic material is added to the plant. “This patent marks a significant milestone for Cibus and the European farming community,” says Stephen Evans Freke, Cibus Global chairman. The company signed a strategic development alliance with crop protection business Makhteshim Agan in September 2009. “We and our European partners believe farmers will increasingly demand non-GM, glyphosate-tolerant crops, and that Cibus-developed products will become the standard bearer for crops that meet this demand and are accepted as such by farmers and consumers.” The projected annual aggregate trait value for non-GM herbicide tolerant crops in Europe is around €1.4 billion ($1.9 billion). In the past few months, Cibus has struck deals with BASF on oilseed rape and Makhteshim-Agan to develop crop traits using RTDS. A decision is pending from the EU on whether to classify RTDS as a non-GMO technology.

EUROPEAN COMMISSION APPROVES STARCH POTATO

The European Commission has approved Amflora, BASF's genetically optimised starch potato, for commercial application in Europe. The potato can now be used for the production of industrial starch. Stefan Marcinowski, member of the board of executive directors of BASF, said: “We hope that this decision is a milestone for further innovative products that will promote a competitive and sustainable agriculture in Europe.” Peter Eckes, president of BASF Plant Science added: “The way is now clear for the commercial cultivation of Amflora this year. It will help to strengthen the international position of the European potato starch industry.”
The European Food Safety Authority (EFSA) has confirmed on several occasions during the approval process that Amflora is safe for humans, animals and the environment.  Now that the European Commission has given its approval to the commercial cultivation of Amflora, Sweden, the so-called “rapporteur” member state, will formally issue legal approval. The application for approval of Amflora was first filed in Sweden in 1996. Amflora was developed in collaboration with experts from the European starch industry to respond to the demand for pure amylopectin starch. Conventional potatoes produce a mixture of amylopectin and amylose starch.
FRENCH CRO EXPANDS  

The France-based contract research organisation, Staphyt (www.staphyt.com), has appointed a commercial representative, Vinod Ramani, to work in India. The company intends to build closer relationships with the generic companies that are established there and in South East Asia. Staphyt have already set up a similar arrangement in Japan. The company is offering a complete dossier management service (screening, GEP/GLP field trials, processing, bee studies, resistance monitoring, consultancy and regulatory affairs) for companies wishing to enter the EU market.

Staphyt has also recently opened a new development facility in the Brno Region in the Czech Republic and has now established relationships with the Polish, Hungarian, Slovak and Czech authorities. The company also recently appointed Pascal Basta as its European seed manager to further develop their seed evaluation business. Mr Basta has had 15 years experience in the seed business and will give support to the company’s national seed managers.

AMERICAN NEWS AND MARKETS

ISAGRO BIOFUNGICIDE RECEIVES US EPA REGISTRATION

Isagro USA has announced that its fungicide Tenet, a biorational product, has received EPA registration and is to be marketed exclusively in the US by SipcamAdvan. The company says that Tenet delivers multiple modes of action and provides outstanding disease protection in vegetable crops, offering growers excellent control of root and collar rot diseases caused by Phytophthora capsici, Rhizoctonia, Pythium and Fusarium. Developed by researchers at Isagro in Europe, the fungicide has been developed and evaluated on a wide range of crops in the US.  Tenet contains two naturally occurring active ingredients, Trichoderma asperellum and Trichoderma gamsi, both of which are effective in a broad range of temperatures and humidity. The combination means that the fungicide provides effective and consistent protection under varying environmental conditions. 

CRUISER APPROVED FOR USE ON US SUGAR BEET

Syngenta Seedcare has received US Environmental Protection Agency (EPA) registration for the use of Cruiser insecticide seed treatment on sugar beet. The product provides protection from a broad spectrum of seed, soil and foliar chewing and sucking insects. Thiamethoxam, the active ingredient in Cruiser, moves systemically throughout the plant and protects against target pests through contact and stomach activity. “Sugar beet growers will now have the opportunity to incorporate this insecticide into their sugar beet production practices,” said Chad Shelton, crop manager for Syngenta Seedcare. “Growers will be pleased with the convenient early-season insect protection provided by the insecticide, as well as increased crop stand, vigour, uniformity and yield.” 

 

Commercially applied by seed companies and seed technologists at low use rates, Cruiser gives protection against sugar beet root maggot, leaf miners, wireworms, root aphids, white grubs, spring tails and beet leaf hopper, which may spread curly top virus. For protection against Pythium damping-off or Rhizoctonia seed and seedling diseases, it is recommended that Cruiser be applied with Apron XL, Maxim 4FS and Dynasty fungicide seed treatments. Cruiser is also registered on barley, corn, cotton, cucurbit vegetables, legume vegetables (including soybean), oilseed crops (black mustard seed, borage seed, crambe seed, field mustard seed, flax seed, Indian mustard seed, Indian rapeseed seed, rapeseed seed, and safflower seed), potatoes, rice (dry-seeded), sorghum, sunflower and wheat.
MARRONE FUNGICIDE CONTROLS WALNUT BLIGHT

Marrone Bio Innovations (MBI) (www.marronebioinnovations.com) has demonstrated in field trials that mixtures of copper with the biofungicide Regalia are effective in controlling walnut blight (Xanthomonas campestris). The disease is difficult to control and is the most important pathogen in walnut production. “For the past two years, we have seen exciting field trial results with Regalia for walnut blight control in Northern California,” said Chris Hildreth, vice president of Commercial Operations for MBI. “Copper-resistant strains of walnut blight are known to exist in orchards in the Sacramento Valley and San Joaquin Valley. Adding Regalia has proven to be a successful strategy.” 
Regalia, a patented formulation of an extract from the giant knotweed plant (Reynoutria sachalinensis), is an important new tool for the increasing number of tree nut growers who are following organic and/or sustainable practices. The product is fully compliant with the National Organic Programme (NOP) and is an OMRI (Organic Materials Review Institute) listed material. It received California Department of Pesticide Regulation (DPR) registration in January, and is now available to growers in that state.
The fungicide is effective on other difficult to control bacterial diseases, including bacterial spot on tomatoes and peppers, and citrus canker in oranges and grapefruit. Many fungal diseases are also effectively controlled by Regalia, including powdery mildew and downy mildew on leafy greens, grapes, tomatoes, and cucurbits. The fungicide works by switching on the plant's own natural defence mechanisms so plants produce and accumulate higher levels of natural proteins and other compounds that inhibit disease development. This novel mode of action makes it an important IPM tool for fungal and bacterial resistance management. 
DIVERGENCE AWARDED FUNDS FOR WORK ON NEMATODES

US-based Divergence (www.divergence.com) has recently received two Small Business Innovation Research (SBIR) grants totaling $500,000, along with renewed funding from the National Corn Growers Association (NCGA), to support advancement of the company’s innovative work to prevent crop damage from nematodes. The US Department of Agriculture (USDA) issued a Phase II grant of $350,000 for development of crops with resistance to root knot nematodes. The National Science Foundation (NSF) provided a Phase I grant of $150,000 for the development of novel, safe and effective nematicidal chemicals for crops, turf and ornamental plants. 
“This combination of funding is a validation of the progress Divergence has made in demonstrating the performance of our technologies in protecting crops from parasitic nematode damage,” said Dr James P McCarter, president and chief scientific officer of Divergence. The grant from the NSF is the third that Divergence has received based on Harvest, a revolutionary proprietary technology with broad utility in the development of agrochemicals. This technology allows for more rapid and cost effective discovery of novel fungicides, insecticides and herbicides, as well as nematicides. The collaboration with NGCA which is now in its eighth year has successfully discovered technology with the potential to protect corn from the yield-reducing effects of parasitic nematode infection. 
ADVANTA ACQUIRES CROSBYTON SEED COMPANY

Advanta US has acquired the business and assets of Crosbyton Seed Company (CSC), Texas, US. Advanta is part of the generic crop protection, chemicals and seeds company, United Phosphorus. CSC is a leading breeder, producer and conditioner of hybrid sorghum seed products. The company's products include grain sorghum, forage sorghum, millet and also sunflower. The CSC acquisition marks Advanta's second sorghum investment in the US following its acquisition of the Garrison and Townsend Seed company (GT) in 2008. The latest move further consolidates Advanta’s global sorghum business presence. Sorghum is a cereal grain used both for animal feed and human consumption.  It also has applications as a biofuel. 
Advanta is headquartered in India and has operating units in Argentina, Australia, India, Thailand and the US. It has a wide range of proprietary germplasm and intellectual properties in important agricultural and vegetable crops. In September 2009 it tied up with Argentinean biotech company Bioceres to develop drought tolerant sorghum, rice, cotton and brassica
BASF TO INTRODUCE 28 NEW PRODUCTS IN THE US 

BASF says it plans to introduce 28 new crop protection products in the US in the next four years. This would double the number of new products that the company has brought to the market in the last ten years. The products will come from nine new active ingredients along with significant label extensions and new seed treatments. Speaking at a meeting for consultants and retailers in Texas, Paul Rea, BASF’s director for US crop production products said the unusually large number of new products is the result of BASF’s decision to commit a substantial amount of resources to the agricultural markets. “The Ag Products and Nutrition component make up only 9% of BASF’s annual sales of around $86 billion a year,” he said. “But we are investing 35% of our research and development funds back into Ag Products and Nutrition. The company has launched 29 new products since 2001. Bringing on 28 more between now and 2013 will be an ambitious undertaking.”
He went on to say: “The huge investment in innovation and research and basic active ingredient discovery for the agricultural markets here in the US is a commitment that BASF has had for a very long time. There are going to be more people that need food than we have ever produced for in the past. It is the new technologies that are going to help feed a global population of nine billion people in the next 30 to 40 years.”
BASF’s new products include: herbicides — three new active ingredients and 11 new products or extensions; fungicides — three new active ingredients and 11 new products or extensions; insecticides — three new active ingredients and three new products and extensions; seed treatments — seven active ingredients and three new products. The new insecticides reflect a return to a market where BASF has not 

been very active in recent years. “We only have two insecticides in the marketplace today — that’s Regent (fipronil) for in-furrow use for corn insect control and Respect (zeta-cypermethrin), which can be used on a broad spectrum of crops, including corn, soybeans and speciality crops,” said Rick Chamblee, manager of technical services for BASF Crop Protection. “As we move forward we want to expand that portfolio, and we are doing that in a couple of different ways. We have recently signed an agreement to bring new miticides into the marketplace to solve resistance issues. We also have some very good active ingredients that are registered in Europe, and we want to explore bringing those into the US marketplace to meet grower needs.” He said BASF’s scientific discovery group has also discovered some new modes of action that will be reaching the market by 2016.
SYNGENTA COLLABORATES ON SUGAR CANE TECHNOLOGY

Syngenta has signed a long-term collaboration agreement with the Agronomy Institute of Campinas (IAC), a research entity of the Department of Agriculture and Supplies of the state of São Paulo, Brazil. The agreement will enable both organisations to share common infrastructure and technical knowledge for sugar cane studies. Syngenta will also gain access to a set of genotypes from the IAC Sugar Cane Programme, allowing the company to accelerate its sugar cane research and development activities.

“We are bringing innovation to sugar cane cultivation through 40 different projects, focused on agronomy performance, weed and pest control, and raising sugar content,” said Marco Bochi, director of New Sugar Cane Technologies at Syngenta Latin America. “We are looking forward to working with IAC to expand our solutions portfolio in sugar cane. The collaboration includes mutual training of our researchers and technicians. According to Marcos Landell, coordinator of the IAC Sugar Cane Programme, the use of IAC’s genotypes will accelerate development and selection of varieties that are better adapted to PleneTM technology. PleneTM was announced in 2008 and enables significant reductions in planting costs, in addition to environmental benefits offered by reduced soil compacting and by planting buds treated with Syngenta products. The collaboration will also enable Syngenta to accelerate other research activities in sugar cane involving self-owned and licensed technologies, such as SugarBooster and Chromatin gene stacking for which the company has exclusive licenses in sugar cane. Syngenta says it is committed to introducing innovations in the Brazilian market which accounts for around 40% of global production.
THE IMPACT OF BIOFUELS AND BIOENERGY CROPS
A conference organised by the National Non-Food Crops Centre ( nnfcc) (www.nnfcc.co.uk) in London, on 28 January presented reports on how imported biofuels are impacting on land use internationally and how land use change will result from the introduction of bioenergy crops grown in the UK.  At the same time developments in the implementation of the EU policy on sustainability criteria for biofuels, the Renewable Energy Directive, are emerging. This could have a major impact on biofuel crop areas in regions which supply the EU such as South East Asia and the Americas.  Bruce Knight reports.

At the conference, Dr Elaine Booth, SAC Aberdeen, presented an overview of the impact of bioenergy crops: short rotation willow coppice, miscanthus, and cereal straw.  She said that the UK Biomass strategy, published by the Department of Environment, Food and Rural Affairs (Defra), had indicated that the UK has a need for 350,000 hectares (865,000 acres) of bioenergy crops by 2020. A study carried out by consultants ADAS in 2008 suggested that around 500,000 hectares of arable and fallow land could be converted to Miscanthus production. Short rotation willow coppice would be best suited to temporary grassland areas, around 5% of the total area, 67,000 hectares. Currently there are only about 15,000 hectares of bioenergy crops planted in the UK. A 2009 study led by Dr Booth demonstrated that the introduction of bioenergy crops would have a positive benefit compared to existing land uses in terms of carbon footprint, due to the reduced energy requirement and the low inputs needed. There would also be a positive benefit on biodiversity.

There are, however, major economic and non financial barriers holding back the introduction of bioenergy crops. A rise in the price offered to farmers for the biomass will be necessary for a significant area to become established. Most farmers would consider converting a proportion of their less productive land but the long term commitment necessary is a barrier. Government grants for establishment of the crops has declined, which has been a set back. Some system of rewarding growers for carbon saving and other environmental benefits could provide the necessary stimulus. 

Hazel Scholfield, Renewable Fuels Agency (RFA) reported on the first annual report, covering 2008/09, of the UK’s Renewable Transport Fuel Obligation (RTFO).  What is unique about the RTFO is that every industrial consumer of transport biofuels has to report annually to the RFA on the quantity of biofuel consumed, where it comes from and what sustainable and environmental profile it presents. It was reported that the biofuels came from 18 countries and were derived from 12 different feedstocks. The UK’s objective in terms of biofuel consumption was met: 2.7% of the total transport fuel was biofuel, against a target of 2.5%. In all 53 companies reported. While Greenhouse Gas (GHG) saving targets were achieved, the percentage of feedstock that met the qualifying environmental standard was only 20% against a target of 30%.

In 2008/09 UK agriculture played a relatively small part in meeting the RTFO. It was estimated that 33,000 hectares of land was used, 4% of the oilseed rape area and 8% of sugar beet area. However, around 1.3 million hectares of land was used in overseas countries to supply the UK market. The most important supplies were for biodiesel: oilseed rape produced in Germany (114,000 hectares), soya beans produced in the US (716,000 hectares), Argentina (211,000 hectares) and for bioethanol, sugar cane grown in Brazil (31,000 hectares). In total 35% of the biofuel came from soya, 25% from oilseed rape, 14% from sugar cane and 10% from palm oil.

Case studies reported by the RFA indicated that in Malaysia increased demand for palm oil will encourage deforestation and peat degradation. A more sustainable option for palm oil could be to plant palm in Imperata grassland regions in Indonesia. In Brazil, however, there is in the short term, sufficient agricultural land available for extended sugar cane production.

The EU Renewable Energy Directive (RED) is due to come into force by December 2010. This sets mandatory sustainability standards for transport biofuels. The criteria are that biofuels should not be produced from highly biodiverse land, land used should not be of formerly high carbon stock and EU-grown feedstocks must meet CAP cross-compliance standards. Further reporting will also be required on social and economic issues. 
The minimum GHG saving required relative to fossil fuel is 35% at the outset, rising to 50% in 2017.  There are, however, still a number of uncertainties on the details of the RED directive. The probability is that individual member states will be given some scope to vary the rules nationally. One important issue raised at the conference is the indirect impact of biofuels. A particular example has been the impact of switching EU oilseed rape from food uses to biodiesel production. This created a bigger demand for imported palm oil from SE Asia to supply EU food industry markets. 

A report from the European Commission on how to account for indirect impacts is due in mid 2010.  It can be anticipated that as the EU is a net consumer of biofuels the RED will have a significant impact on biofuel crop areas and how the crops are grown in Argentina, Brazil, US and SE Asia. 

INSECTICIDE INNOVATIONS 

SCI BioResources Group organised a conference to salute the innovator behind the pyrethroid insecticides.  Future prospects for chemical insecticides:  A symposium for the late Michael Elliot was held on 21 January 2010 at Rothamsted Research, UK. Dr Alan Baylis, Nuvistix (www.nuvistixbio.com) reports for Crop Protection Monthly.
A visionary chemist who inspired teams and individuals to make innovative insecticides which have saved millions of lives was how Dr Michael Elliott was remembered by his friend and colleague Professor John Casida, University of California, Berkeley, US. Dr Elliott’s research at Rothamsted resulted in the pyrethroid insecticides which in 2007 still accounted for about 20% of the global market valued at $9.7 billion.  When the pyrethroid synthetic chemistry programme was in full swing in the 1960s and early 1970s, five compounds were commercialised from 1500 made and screened, a hit rate not even dreamed of today.

Insecticides from natural sources

Professor Casida recalled how he and Dr Elliott were intrigued by the insecticidal properties of pyrethrum, a botanical insecticide extracted from chrysanthemum flowers (Chrysanthemum cinerariaefolium).  Following work on the synthesis of the active ingredient pyrethrin for his PhD at King’s College, London, Dr Elliott started work at Rothamsted in 1948.  Early attempts to make more effective analogues were hindered by the difficult chemistry.  The first compound synthesised, allethrin, required about 12 steps compared to only a couple needed to make DDT.  Although the pyrethroids were attractive because of low mammalian toxicity, there were problems of photodegradation and rapid insect metabolism.  By 1962, the first synthetic pyrethroid to be commercialised, resmethrin, had been made.  This was followed by bioresmethrin in 1967.  Dr Elliott visited Berkeley first in 1969 to work with Professor Casida on the metabolism of these compounds using new techniques of radiolabelling and P450 inhibitor metabolic probes.  Compounds with better photostability and potency were made, notably permethrin.  The crowning achievement came in 1973 when crystals of the single active isomer deltamethrin were obtained.  Deltamethrin was commercialised by the French company Roussel Uclaf and recommended for application at 10-100 fold lower rates than mainstream insecticides of the time.  The discovery of cypermethrin completed this extraordinary run of success.

Insecticide resistance

Professor Lin Field (Rothamsted Research, UK) presented a view on the mechanisms of insecticide resistance and solutions currently available.  Insects become resistant by mutations to the target site, rendering it insensitive, and by enhanced metabolism.  The latter usually means that there will be cross-resistance to active ingredients with various modes of action, all of which will be metabolised too quickly to be effective.  In cross-resistant Myzus persicae, elevated levels of esterase responsible for insecticide metabolism have been found to be associated with an 80 fold amplification of the relevant genes. A number of approaches to addressing insecticide resistance were described.  Piperonyl butoxide is a well known synergist which can be used to block insecticide metabolism.  It can be applied in mixture with an insecticide, but is far more effective if applied separately and beforehand. While individual application is not practical, microencapsulation formulation technology enabling controlled release of synergist and insecticide is a promising approach.  Better models of sites of action are leading to insights into how best to design insecticides and miticides which will not be so affected by mutations in insects.  They are also proving useful in developing diagnostics to monitor the progress of resistance.

Novel properties and delivery systems 

Dr Nobuaki Mito (Sumitomo Chemical Co., Japan) discussed the use of insecticides in environmental health and vector control.  This is an important market sector which demands active ingredients with distinct properties, and effective formulation and delivery systems.  Only four chemistries and two modes of action are currently used for the control of adult mosquitoes. Sumitomo’s metofluthrin (Sumione, Eminence) is an extremely effective knockdown agent for mosquito control with low mammalian toxicity.  In this sector, aerosol sprays, burning coils and heated mats are amongst the various delivery devices used.  However, metofluthrin’s  high volatility has lead to the development of simple but innovative devices 

such as impregnated protective nets, battery operated fan vaporisers, and paper or long lasting resin emanators suitable for household use.  Repellency and anti-bite properties of products used in these markets may become more important as consumer preference is for safer and less residual products.  Dr Mito suggested that products with such profiles may contribute to managing insecticide resistance. 

New modes of action

Ulrich Ebbinghaus-Kintscher (Bayer CropScience) noted that only four different modes of action account for 85% of global insecticide sales.  These all have target sites concerned with the generation, transmission and termination of nerve activity, involving acetylcholinesterase, nicotinic acetylcholine receptors, voltage-gated sodium channels and the ligand-gated chloride channels (GABA and Glu (Cl) receptors).  However, there have been recent introductions of products with two novel modes of action.   
Flubendiamide (Belt), a phthalic acid diamide, is being jointly developed and marketed by the inventors Nihon Nohyaku and Bayer CropScience.  Interestingly, the original screen lead had herbicidal properties. The phthalic acid diamides act at the ryanodine receptors found in the muscles. The feeding insects lose control of their muscles, stop eating and die. While insect ryanodine receptors show a strong similarity in amino acid sequences, mammalian sequences are quite different.  This is possibly the basis of the good toxicological profile of insecticides with this mode of action.  Ryanodine receptors are so-called because of the similar response elicited by the alkaloid ryanodine found in Ryania speciosa a plant native to tropical America.  Ground stems of the plant are used as a botanical insecticide.  

Dr Ebbinghaus-Kintscher went on to discuss spirotetramat (Movento), a ketoenol which inhibits insect ACC-ase, a key enzyme in lipid biosynthesis.  Bayer discovered spirotetramat via protoporphyrinogen oxidase (PPO) inhibitor herbicide leads.  A change in structure to tetramic acids gave ACC-ase activity (grass weed control) before the insecticidal ketoenols were made.  Inside plants, the moderately lipophilic spirotetramat is hydrolysed to the enol which is a weak acid and phloem mobile.  This means that it protects new leaves and roots and controls hidden pests.  A broad spectrum of sucking pests, especially the larval stages, is controlled.  Symptoms appear slowly but are long lasting:  incomplete ecdysis, adult females accumulate nymphs and die, and there are effects on fecundity.  Spirotetramat has no cross resistance to it and it is compatible in Integrated Pest Management (IPM) systems.

Professor David Sattelle (University of Oxford, UK) noted that DuPont has developed novel insecticides that are active at the ryanodine receptor: chlorantraniliprole, branded as Rynaxypyr, and cyantraniliprole, Cyanzypyr, from anthranilic diamide chemistry.  The former has achieved a fast registration in many countries, 15 months in the UK compared to a more normal two to four years. In the US it classified by EPA as a reduced risk pesticide.  Rynaxypyr is particularly active on chewing pests, while the less lipophilic Cyanzypyr is active on sucking pests, especially Hemiptera.

Dr Andrew Plant, head of research chemistry at Syngenta, also discussed novel areas of insecticide discovery, in particular, the current excitement around isoxazolines.  A patent from Nissan Chemical Industries published in 2004 has since been followed by 57 others in the same area of chemistry.  Nissan’s lead compound A1443 is a ligand-gated chloride channel blocker with insecticidal, acaricidal and anti-parasitic properties.  It has a different site of action to fipronil and only one entantiomer is active.

Finally, and appropriately for this symposium to salute Michael Elliott, it was pointed out that novelty in insecticide chemistry, as always, depends on chemists’ passion for the subject and is often driven by vision and intuition, tempered by analysis and sound judgement.
OTHER NEWS AND MARKETS

MONSANTO TO LOBBY FOR HIGHER IMPORT TAXES ON GLYPHOSATE

Monsanto plans to lobby the Brazilian government for higher import taxes on glyphosate exported from from China, saying that below-cost shipments are eroding its market share. “Chinese manufacturers of glyphosate are selling the herbicide in Brazil for less than it costs to produce, a practice known as dumping,” said Rodrigo Almeida, Monsanto’s director of corporate affairs in Brazil. Currently glyphosate imports are taxed at 2.1%. “Those below-cost imports are hurting our sales, because Brazil is a key market for us.” Brazil, accounts for about 15% of Monsanto’s global sales of Roundup. Monsanto and rivals Syngenta have both sought to counter below-cost imports in all markets from Brazil to Europe. However, the EU has recently decided to suspend for an extra year a 29.9% tariff on glyphosate from China, Taiwan and Malaysia.
R&D INVESTMENT TO RISE 4.8% PER ANNUM

A study recently undertaken by Agribusiness industry analysts Phillips McDougall on behalf of the European Crop Protection Association (ECPA) and CropLife America has shown that annual R&D investments in crop protection by the 14 participating companies are expected to reach $2.94 billion by 2012. This represents a rise of 4.8% per year. An increase in expenditure is anticipated across the whole spectrum of the R&D process, but with the emphasis shifting from new active ingredient research to product development and post-introduction expenditure. 

The recently released study found major advances in research effectiveness, allowing the number of products synthesised for each successful product reaching the market to rise from 52,500 in 1995 to 140,000 in 2005-8. This is due to the adoption of combinatorial chemistry techniques and other major technical advances, such as the use of genomics. Over this period, the number of products entering development declined from one for every 13,000 synthesised to one for every 108,000. 

The research, development and registration costs for bringing a product to market have increased significantly from $152 million in 1995 to $256 million in the 2005-2008 period. The main increase has been seen in development costs, which have risen by 85% to $146 million per product in the same period, reflecting significant increases in biology/screening, toxicology, environmental chemistry and field trial costs. The time taken to bring a product from inception to market introduction has also risen from 8.3 years in 1995 to 9.8 years in 2005-8. 

The report’s authors said: “The decision to take a product from research into development is key, from both a scientific and commercial perspective. With ever increasing regulatory demands and a very competitive market environment it is not surprising that on average fewer products are entering development. This, coupled with re-registration requirements in most major markets, is likely to limit product choice to the farmer.” 

Commenting on the report, CropLife International president and CEO, Howard Minigh, emphasised the need for science-based policies that support innovation: “The fact is that innovation development costs are now swamping research efforts - R&D has become D&R. Limitless funds and endless time are two things we simply do not have in the fight for food security. We need an innovation process that is properly accountable to future generations – with regulations based on benefits as well as risks.” 

SYNGENTA REPORTS SALES FOR 2009

Syngenta’s reported sales of $11 billion for 2009 were 5% lower than in 2008 owing to the strength of the dollar in the first half of the year. Sales at constant exchange rates (CER) increased by 1%. Crop Protection sales were 2% lower (CER). The company, however, says that the results demonstrate the resilience of the business in the face of lower crop prices, a shorter northern hemisphere season and weather conditions that were unfavourable for the business.  Seeds sales increased by 13%. Overall EBITDA (Earnings Before Interest, Taxes, Depreciation and Amortization) increased by 9% (CER) to $2.4 billion.
Syngenta’s chief executive Mike Mack said that the company had achieved earnings close to the record level of 2008 in the face of considerable challenges including negative currency movements and higher raw material costs. He added: “This achievement reflects our discipline in pricing, made possible by the value of our products to growers, and strong growth in Seeds accompanied by a significant improvement in profitability. It also reflects our ability to restrain costs in a difficult environment and to continue generating substantial free cash flow. Our active management of risk in Latin America and Eastern Europe also contributed to the ongoing strength of our balance sheet, and placed us in a good position to benefit from the upturn in these regions which began towards year end. Strong growth in sales of new Crop Protection products and accelerating returns in Seeds reflect the success of Syngenta’s sustained investment in R&D. We also continued to make targeted acquisitions. Around the world we are focusing on the longer term expansion of our business and the drivers - population growth and evolving diets - remain unchanged.”

Sales of new crop protection products, those launched since 2006, increased by 32% to reach $308 million.  The cereal herbicide Axial (pinoxaden) continued to grow in the key Canadian wheat market, where sales were up by more than 50%.  The fungicide Revus (mandipropamid) doubled sales in Europe and showed significant growth in all other regions.  Following its 2008 launch in Indonesia, the insecticide Durivo (thiamethoxam + chlorantraniliprole) was introduced in a number of Asian markets with notable success in China.  Sales of the seed treatment Avicta are set to expand with a launch in 2010 on corn.  Overall the peak sales potential of new products exceeds $1.3 billion. 
The R&D pipeline for Crop Protection has a combined peak sales potential of over $2 billion.  In 2010 the company will make the initial launches of Invisa, a unique product for crop stress protection in field crops, and of isopyrazam, a broad spectrum cereal fungicide.  The late development pipeline also includes sedaxane, a seed treatment fungicide; bicyclopyrone, a corn and sugar cane herbicide; and an insecticide cyantraniliprole.

In Seeds the global corn pipeline has peak sales potential of over $2 billion.  The near term pipeline includes Agrisure Viptera (MIR 162) for broad lepidoptera control and Enogen for improved productivity and sustainability in the manufacture of ethanol from corn.  Both traits are awaiting final USDA approval. MIR 162 received full approval from the Brazilian authorities in November, along with the double stack Bt11xGA21.  The double stack was also approved in Argentina in December. In April 2009, Syngenta and Dow AgroSciences announced an agreement to cross-license their respective corn traits for commercialisation within their branded seed businesses.  The agreement will allow Syngenta, from 2011, to offer its US customers multiple modes of action targeting refuge reduction and improved efficiency.
With regard to the company’s overall outlook Mike Mack said: “Improved conditions in emerging markets are contributing to a more positive situation for 2010 and lead us to expect volume growth starting in the second quarter. In Crop Protection we will build on our innovation and strong market positions in a more competitive environment while in Seeds, we expect further expansion of sales and profitability. 

DOW EXPLAINS ITS GROWTH EQUATION

Antonio Galindez, president and CEO of Dow AgroSciences, spoke recently at the Goldman Sachs 14th Annual Agricultural Biotech Forum in New York about what he called Dow’s growth equation for the future. His presentation reinforced the company’s commitment to technology and innovation. A key part of the growth equation, he said, is the agrochemical pipeline. “We are planning to launch five new agrochemical products between 2008 and 2012 that will create growth in new geographies and new uses.” In fact, the company expects more than $800 million of the company’s sales will come from new products by 2013. One innovative product is sulfoxaflor, a new insecticide that should be launched in 2012. It will address a $2 billion market segment where needs are currently not met by a biotechnology solution.

Another important part of Dow AgroSciences’ growth equation is to rapidly advance biotechnology solutions such as SmartStax, the corn industry's eagerly anticipated seed trait combination to be launched in 2010. Following SmartStax is the Dow AgroSciences Herbicide Tolerant Trait Technology (DHT) which the company says will bring an unsurpassed herbicide-tolerant solution for the weed issues farmers are facing today and in the future. When launched with SmartStax, DHT will be the world's first nine-gene 

stack in corn and will provide superior new weed control technology that enables growers to continue farming the way they want to. A final element of the growth equation is the considerable new investment being made by the company in innovation. “We have a highly productive and disciplined approach to investing in innovation while spending less,” Mr Galindez said. 

DUPONT TO GROW BY 10% IN 2010

DuPont executive vice president James C Borel said he expects the DuPont Agriculture & Nutrition segment to grow sales by 10% in 2010 and increase pre-tax operating income margin across the seed, crop protection, and nutrition and health businesses.  “Our focus is on customers and investing to meet their needs is paying off,” Mr Borel said at the Goldman Sachs 14th Annual Agricultural Biotech Forum.  “We expect 2010 to be just as successful as 2009 with further market share gains, net price increases, margin expansion and continued advancements in the pipeline to support longer-term growth.”
Mr Borel said that seed order books are ahead of last year and suggest another 1-2% gain in global seed corn market share.  “In North America, we are seeing double-digit volume growth in orders from growers who purchased from us last year.” He attributed the growth to another season of strong product performance and the company’s “right product, right acre” approach to the market.  Yield comparisons show strong advantages for Pioneer’s double-stacked hybrids compared to competitive double and triple stacked hybrids.  “We are very pleased with the 2010 new hybrid class, which is showing strong yield advantages across all maturities,” said Mr Borel.

“DuPont’s Rynaxypyr insecticide sales are expected to be over $300 million in 2010, a year ahead of plan,” said Mr Borel.  “Products containing Rynaxypyr are registered in 50 countries and the company expects to achieve registration for the chemistry in 25 additional countries by 2011.” He expects market share gains for DuPont Crop Protection in Asia, fueled by grower demand for Rynaxypyr and DuPont’s other insect control products Lannate (methomyl) and indoxacarb. The company also has renewed crop protection offerings in corn and soybeans for farmers in North America, Europe, and Latin America.

“The momentum we are seeing today will be sustained in the years to come by our customer focused approach to the market and the robust product pipeline we have coming out of our research organisation.” Mr Borel said that the company's Optimum AcreMax 1 insect protection system is expected to receive regulatory approval in time for the US spring planting season. This will be the seed industry’s first refuge-in-the-bag insect control solution for growers that increases farm yields and eliminates the need for farmers to plant a separate structured corn rootworm refuge.  Mr Borel expects Optimum AcreMax 2 insect protection, which further simplifies refuge management and increases yield potential, to be introduced in 2012. Both the Drought Tolerance I and the Drought Tolerance II traits for corn advanced in the research pipeline.

DuPont Crop Protection has new products that have moved to pre-launch or launch across its market segments – herbicides, fungicides, insecticides and products for professional pest and turf management. A number of other products and enabling technology in corn, soybeans, canola, and rice advanced in the pipeline this past year. 
BAYER CROPSCIENCE GAINS FURTHER MARKET SHARE

Bayer CropScience gained further market share in 2009, improving sales by 2% to €6.5 billion. After adjusting for currency and portfolio effects, sales rose by 2.5%. Higher selling prices and increased volumes contributed to the increase. Sales in the Crop Protection segment rose by 1.6% to €5.4 billion. This was despite a shrinking market overall, with lower producer prices and unfavourable weather conditions in major agricultural markets, says the company.  Bayer significantly expanded its herbicides business in particular. “Our new products once again achieved above-average growth. We generated sales of €2 billion with products based on active ingredients introduced to the market since 2000, thus achieving an important target for the business,” said Bayer’s CEO Werner Wenning.
In the Environmental Science, BioScience segment, sales advanced by 4.1% to €1.1 billion.  BioScience saw sales increase by 12.3% to exceed half a billion euros for the first time. The canola seed business in North America was a key growth driver here, and Bayer also further increased sales of its hybrid rice seed and vegetable seed in Europe, Asia and the Middle East. By contrast, Environmental Science sales were down by 2.4%. This was due to lower sales of green industry products for professional users in the US. Sales to private consumers, however, increased.

Bayer CropScience EBITDA before special items dropped by 5.9% to €508 million The EBITDA margin before special items declined, as recently predicted, to 23.2% from 25.1% in 2008. This drop in earnings was due primarily to higher raw material costs and negative currency effects, which were only partly offset by earnings contributions from the expansion of business.

BASF SALES IN 2009 UP 7%

BASF’s Crop Protection division increased sales and earnings in 2009. Sales were up 7% to €3.6 billion (volumes 0%, prices 5%, portfolio 1%, currencies 1%). Income from operations increased to a new record high of €769 million. The company said that a strong demand from distributors resulted in a good start to 2009. However, the business slowed from the beginning of the second quarter onward as unfavourable weather conditions in the northern hemisphere led to reduced use of crop protection products. Lower prices for agricultural produce, in particular for corn and wheat, led to more cautious purchasing behaviour by farmers. Distributors also acted cautiously because of higher inventory levels. Sales growth was mainly due to higher prices. Overall positive currency effects and the business of Sorex and Whitmire acquired at the end of 2008 also contributed to the improvement in sales.

In Europe sales of €1.520 billion nearly matched the previous year’s level, although negative currency effects particularly in Eastern Europe did have an adverse impact. Use of crop protection products declined due to a late start to the season following a long winter, as well as low disease pressure for field crops. Lower sales volumes were offset by price increases for the company’s innovative products. At €910 million, sales in North America were significantly higher than in 2008. This was due to higher prices and a stronger US dollar. In addition, the acquisition of the Sorex Group contributed to sales growth in pest control products for non-agricultural applications. In Asia, sales increased to €378 million, primarily as a result of higher sales volumes. Growth was particularly strong in both China and India. Sales in South America at €838 million were above the previous year’s level. Favourable weather conditions at the end of the year led to increased disease pressure and resulted in strong demand for the fungicide Opera (pyraclostrobin + epoxiconazole). The sugar cane market in Brazil recovered because of a rise in sugar and ethanol prices toward the end of 2009. This had a positive effect on BASF’s insecticide business which had been weak at the beginning of the year. The company also experienced strong demand for the soybean seed treatment product Standak (fipronil).
Overall BASF increased income from operations by €64 million to €769 million despite the expansion of sales and marketing activities and higher spending on research and development. This increase in earnings was due to higher prices and positive currency effects. With an EBITDA margin of 26.7%, the company again exceeded its target of 25%. 

ON THE MOVE

Makhteshim Agan
Rob Williams has been appointed chief executive officer of Makhteshim Agan North America (MANA). He has been with Makhteshim Agan for 11 years and has been serving as CEO of Makhteshim Agan UK (MAUK). Previously Mr Williams was with Novartis. “We are pleased to appoint one of our top country leaders to the role of CEO of MANA,” said Mr Erez Vigodman, CEO of MAI. “Under Mr Williams’ leadership and strategic innovation, MAUK transformed its business model, established successful relationships throughout the UK distribution system, and saw rapid increases in sales. He has provided exceptional leadership, marketing, and commercial skills and will help focus and expand our presence as 
a leading post-patent supplier of crop protection products in the challenging US market.” Mr Williams will report to Shaul Friedland, head of the new Americas Region of MAI in Miami, Florida. He succeeds John Rabby, who is retiring as MANA president. 
CROPWORLD REPLACES BCPC CONGRESS

United Business Media (UBM) and the British Crop Production Council (BCPC) have announced that CropWorld will be taking place at ExCeL, London from 1-3 November 2010. The event formerly known as the BCPC Congress was previously held in Glasgow. The organisers say that CropWorld is the only event of its kind to embrace all aspects of crop production and will use the combined experience of internationally-recognised experts to deliver a top-quality, content-rich conference programme. The conference will feature leading speakers from around the world and address a wide range of issues. Global food security, climate change, environmental and regulatory factors affecting crop production, the future for GM crops, agrochemicals, fertilisers, seeds and crop nutrients, water utilisation and irrigation are just some of the topics which it intends to address. The conference will also highlight the role of food retailers and producers, new products, compounds and approaches, the future for post-patent manufacturers, pesticide application and formulation, storage machinery, new technology, together with the policy and politics of crop production. Running alongside the conference will be an international exhibition featuring exhibitors from the world of crop production (www.crop-world.com).
R&D CONFERENCE
Informa Life Sciences is holding its inaugural conference Research and Development for Crop Protection Products on 18-19 May 2010 at the Pullman Hotel Skipper in Barcelona, Spain. This conference will include four exclusive case studies from BASF, Syngenta, DuPont and Dow AgroSciences on developing new modes of action for crop protection products to overcome pest resistance.  There are also key sessions on methods for predicting compound registerability, optimising modes of action for crop protection products, optimising formulation development to compress the development process, and on the impact of EU legislation on product invention. The organisers say that the conference is for senior scientists and R&D managers responsible for identifying, selecting and optimising new lead compounds for application in crop protection. The conference brochure can be downloaded at: www.informa-ls.com/croprd.
REGISTRATION CONFERENCE

The 17th Annual Registration of Agrochemicals in Europe conference takes place on 21 - 22 April 2010 in Brussels, Belgium. This event has become the number one source of practical information for regulatory affairs professionals in the agrochemical industry with over 170 delegates attending in 2009. Presentations on cut off criteria (with focus on endocrines), the zonal approach, comparative risk assessment, data protection, PPP authorisations and active substance renewal  will provide the information needed to ensure a smooth transition to the new regulation. More details can be found at  www.iir-events.com/IIR-Conf/Page.aspx?nrid=15802&id=25169
BOOK DISCOUNTS

Crop Protection Monthly subscribers are entitled to a 20% discount on all books from BCPC Publications. The range of BCPC books includes the standard international pesticide reference book, The Pesticide Manual, The UK Pesticide Guide, BCPC conference proceedings, practical training handbooks and guides including searchable CD-ROMs such as IdentiPest and Garden Detective. Place your orders direct with BCPC Publications and quote the discount code: CPMBCPC
Contact details for BCPC Publications are:
Tel: +44 (0) 1420 593200

Fax: +44 (0) 1420 593209

e-mail: publications@bcpc.org
www.bcpc.org/bookshop
Crop Protection Monthly subscribers are entitled to a 20% discount on all books from CABI Publishing, which include a wide range of crop protection titles. The discount is also available on The Crop Protection Compendium on CD-ROM. Place your orders direct with CABI Publishing and quote the discount code: JAM20
Contact details for CABI Publishing are:

Tel: +44 (0) 1491 832111

Fax: +44 (0) 1491 829198

e-mail: orders@cabi.org
www.cabi-publishing.org/bookshop
Don’t forget that you are also entitled to a 30% discount on all books from Blackwell Publishing. Orders should be placed through Marston Book Services in the UK and you need to quote the special discount code: 34ADC243

Contact details for the Marston Book Services are:

Tel: +44 (0) 1235 465550

Fax: +44 (0) 1235 465556

e-mail:direct.orders@marston.co.uk
www.blackwellpublishing.com
CROP PROTECTION MONTHLY ARCHIVES

The electronic archives of Crop Protection Monthly from January 1997 through to July 2008 are now freely available through the website. To view this service, go to: 

www.crop-protection-monthly.co.uk/samples.htm
CROP PROTECTION CONFERENCE CALENDAR

Visit the Crop Protection Monthly website for an update: 

www.crop-protection-monthly.co.uk/futconfs.htm
LATEST NEWS HEADLINES

For the latest news headlines between each edition of Crop Protection Monthly go to:
www.crop-protection-monthly.co.uk/latest.htm
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