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Editor’s note: In the printed version of this edition there are also several pages of analysis of US pesticide pricing up to March 1998
BIG BUCKS AND BIOTECH BICKERING
The biotech revolution in agriculture is souring relations between Monsanto and some of its fellow crop protection companies.  This month, Mycogen has won a massive damages award against Monsanto, whilst Monsanto and American Cyanamid have been sniping at each other about the performance of Roundup Ready crops. Soybean yield data released by Cyanamid have been queried by Monsanto as being inconsistent with its own farmer surveys and data from seed companies and universities. 

The Rise of Roundup Readies

According to Monsanto’s findings, yields of Roundup Ready soybeans exceeded the 1997 US average and over 90% of users were more satisfied with Roundup Ready soybeans and a Roundup Ultra herbicide programme than with conventional soybeans and the more traditional herbicide programmes. Monsanto estimates that more than 40,000 US farmers grew Roundup Ready soybeans in 1997 without using any residual herbicides.

Roundup Ready soybeans are expected to be planted on over ten million hectares in the US this year, over twice last year's total. Monsanto is gunning for big markets and big bucks. Company president, Hendrik Verfaillie, expects the area of Roundup Ready soybeans to double again in 1999, to over half the US soybean acreage.  He is not content with this target and told Reuters this month that “narrow-row fields are going to 100% Roundup Ready” for cost advantages. 

Over a million hectares of US cotton will be varieties containing Monsanto’s Bollgard genes this year, with an eventual target of 2-3 million ha. The uptake of Roundup Ready maize will be less dramatic, with 2-300,000 hectares expected this spring. The imposition of so-called "gene fees" or "per-bag premiums" on farmers as part of payments for transgenic seeds is also growing rapidly. Monsanto expects up to a third of its total sales in the agriculture sector to come from these sources by the year 2000. 

Mycogen's Massive Damages Award

Monsanto may well have to set aside some of those big bucks for legal expenses.  Earlier this month, a Superior Court jury in California awarded $174.9 million in damages to Mycogen Corporation, San Diego, in a breach of contract lawsuit against Monsanto Company. It is the largest compensatory damages award in California's history.  According to Dan Lamb of Brobeck, Phleger & Harrison LLP, Mycogen's litigation team, the size of the damages "reflects the tremendous value of genetic engineering in modern agriculture". They represent compensation for lost profits and market share for its seeds business due to being denied access to Monsanto's Bt maize and Roundup Ready maize, cotton and canola, for which Mycogen holds licence options. 

In 1989, Monsanto granted options to license the technology to Lubrizol Genetics, a company in which Mycogen acquired a controlling interest in 1992. When Mycogen sought to exercise the options in 1993, Monsanto refused consent, so legal action was taken.  In 1994, a San Diego Superior Court judge upheld Monsanto's refusal to license the technology to Mycogen. Mycogen made an appeal that was upheld in 1996 by the California Court of Appeal and later filed the damage lawsuit that was decided this month.  

During the trial, the judge ruled that Monsanto had breached the agreement as a matter of law and that the sole issue for the jury was the amount of damages suffered by Mycogen. The verdict does not affect Mycogen's options to license the technology and the company intends to complete agreements as soon as possible. Monsanto intends to appeal against the verdict. Dow AgroSciences increased its stake in Mycogen this month from 63% to 69% of the outstanding common shares, by purchasing the remaining two million shares held by Pioneer Hi-Bred International for $40.1 million.

Future Challenges
The main losers from Monsanto's aggressive approach to the US market are likely to be Cyanamid, DuPont, Novartis, Dow and BASF. These are powerful competitors who will not accept losses passively and will look for every method to defend their positions and fight back. The future shape of the crop protection industry may well be moulded by the outcome of the battle for control of its biggest cakes, the US maize and soybean herbicide markets. Each is worth over $1,500 million at grower level, together representing about 10% of the global crop protection market.

Monsanto has been making all the early running, but could soon face some more determined opposition.  The company's position looks set to be challenged from a rather unexpected quarter. An important announcement is awaited shortly from Novartis about a new, non-selective herbicide, which, in the long term, might give Roundup a good run for its money.

Systemic Acquired Resistance

Some 80 delegates attended a Society of Chemical Industry conference in London on 10 March on the theme of Systemic Acquired Resistance (SAR). Research in this area is expanding and over 70 papers were published in 1995 and 1996, according to John Lucas of IACR-Long Ashton Research Station.  

The SAR phenomenon has been reported in at least 20 species. When attacked by pests, these produce signal molecules which activate defence mechanisms throughout the plant. One key signal molecule is salicylic acid, which triggers the production of proteins involved in SAR, but there may be others.  

DEVELOPMENT OF BION
Ciba-Geigy (now part of Novartis) has been the pioneer in commercial applications. It started research on SAR in 1984 and has been screening compounds for this activity since 1989. CGA 245704 (acibenzolar-S-methyl), a salicylic acid mimic, was first unveiled at the XIII International Plant Protection Congress in the Hague (CPM, July 1995). 

This was later commercialised as Bion (50% WG formulation) in Germany for mildew control in wheat (CPM, April 1996) and other approvals have followed in Switzerland and Eastern Europe.  Novartis has had mixed results with Bion, which takes a few days to exert its effects, and is still learning how to get the best out of the product.

However, the company is confident in its potential and has recently embarked on a residue trials programme with Bion in bananas which will cost over $1 million to implement.  Other promising applications are for protection against rice leaf blast (Pyricularia oryzae) and in mango and citrus. Novartis has more SAR lead compounds coming through and is committed to developing more products of this kind. 

The International Standards Organisation (ISO) has recently created a new product category of plant activator, with Bion as the first member. However, except for Germany, Bion is being registered under pesticide regulations, with France the rapporteur for European approval under directive 91/414/EEC.

GENOTYPIC VARIABILITY
Work by Professor Karl-Heinz Kogel's team at the University of Giessen, Germany, has shown that different genotypes of wheat and barley show varying SAR responses, with some varieties responding better than others to Bion. Histological studies with mildew on wheat suggest that the plant defence mechanism interferes at multiple sites during the pathogen life cycle from penetration onwards. Reactive oxygen species play an important role, including H202.  Andy Cobb of Harper Adams College (UK) reported physiological effects with Bion on the wheat variety Brigadier, with enhanced foliar greening and a "more erect crop habit".  

FIRE BLIGHT CONTROL
Bion has potential in the control of fire blight, as explained to delegates by Dr Jean-Pierre Paulin of the INRA Plant Pathology Research Station in Beaucouze, France. Fire blight is caused by the bacterium, Erwinia amylovora, first isolated in North America. It spread to Europe, where it was detected in Dunkirk (France) in 1972 and in Spain in 1978.  Italy and Greece have also been affected, but Portugal has so far escaped infections. The current treatments, copper products and streptomycin, have inherent phytotoxicity and safety problems and the introduction of novel chemistry is seen as a big advantage.

MONOCOT AND DICOT DIFFERENCES
Resistance activation usually lasts longer in monocot than in dicot crops, where applications need to be applied at 7-14 day intervals.  Weekly applications of 20-30g ai/ha CGA 245704 in seed potatoes clearly improve virus protection.  In tobacco, a mixture containing 12g ai CGA 245704 with 120g ai metalaxyl is proving more effective at controlling diseases such as blue mould (Peronospora tabacina) than current commercial metalaxyl mixtures with mancozeb.

TRANSGENIC APPLICATIONS
A very effective defence mechanism of plants is the hypersensitive response (HR), a localised collapse of tissue surrounding an infection site. Zeneca-Mogen is using this mechanism to develop new disease-resistant crops. Tomato plants carrying the Cf-9 resistance gene are resistant Cladosporium fulvum containing the avirulence gene Avr9.  

This gene encodes a peptide of 63 amino acids length.  Injection of the Avr9 peptide into leaves of tomato plants with the Cf-9 gene results in HR confined to the injected area.  After secretion, this is converted to an elicitor peptide with 28 amino acids.  Maarten Stuivert, fungal resistance project leader at Zeneca-Mogen, told delegates that the company was looking to see if the Cf-9 gene also worked when inserted in tobacco and potato plants.

Other crop protection companies are being more cautious about the potential of SAR, keeping a watching brief but not committing too many resources.

European News and Markets

ZENECA DOUBLING STROBIE CAPACITY

Zeneca is investing a further £35 million ($58 million) to double manufacturing capacity for azoxystrobin (Amistar) at its facility in Grangemouth, Scotland, taking the total investment to £76 million (CPM, April 1997). This second production unit is expected to become operational in early 1999. Michael Pragnell, chief executive of Zeneca Agrochemicals, commented that Amistar (launched in 22 countries in 1997) was "well on track to become the world's leading fungicide by the year 2000". Amistar sales in 1997 topped $100 million, with Germany and France key contributors.  Zeneca’s overall crop protection sales in 1997 were 3% down at £1,631 million, but up 6% in US dollars.

BASF SALES SURGE

Sales at BASF's crop protection division jumped by 42% in 1997 to DM 3,210 million ($1,850 million). Herbicide sales rose 50% to DM 1,917 billion, fungicides by 25% to DM 874 million and insecticide and growth regulators by 23% to DM 419 million.  The biggest increase was recorded in North America, where sales more than doubled to DM 1,114 billion, ($642 million), boosted by the herbicide acquisitions from Sandoz (CPM, September 1996).

GCPF SUPPORTS PIC MOVES

The Global Crop Protection Federation (GCPF) has expressed its support for international efforts to secure a legally binding basis for the Prior Informed Consent (PIC) procedure to replace the existing voluntary code (September CPM). However, GCPF is concerned that PIC does not become a substitute for national regulatory schemes. There are now 17 pesticide active ingredients on the PIC list. Final discussions within the Intergovernmental Negotiating Committee took place in Brussels this month, with ratification expected in Rotterdam later this year.   

UNCAA SALES STAY STEADY

Crop protection product sales of the leading French co-operative group, UNCAA, were FF5,100 million (US$930 million) in the 1996/97 season, slightly down on the previous campaign due to stock carryover factors.  Post-emergence maize herbicide sales of the member co-operatives (+16%) were boosted by reductions in atrazine dosages applied.  Damp conditions led to increased usage of new potato fungicides such as Ohayo (fluazinam). Sales of vine fungicides for control of Botrytis and powdery mildew were up by 15% and 10% respectively. The biological control agent, Trichogramma, made by UNCAA's subsidiary, Biotop SA, was used to treat over 35,000 hectares of maize for corn borer control. 

DSM CHEMIE LINZ
The Dutch chemical group, DSM, has increased its stake in DSM Chemie Linz (Austria) from 70% to 100%, acquiring the remaining 30% from OMV.  The deal concludes OMV's restructuring programme for its chemicals division. DSM Chemie Linz, which produces the herbicide pyridate (Lentagran) under contract for Novartis, has substantially improved sales and profits in the last two years (CPM, January 1996).

ITALY
Rhône-Poulenc Agro has increased its shareholding in Isagro from 13% to 20% and renewed a R&D agreement with the company (CPM, May 1996). R-P has been developing Isagro's proprietary triazole fungicide, tetraconazole, in the French market and the companies are co-operating with other products.

UK NEWS
Profarma and Premier Crops have merged their businesses, making Profarma the clear number three in the UK crop protection distribution sector, after UAP and Dalgety.  The Premier Crops team will strengthen Profarma's presence in Worcestershire and Cambridgeshire. Profarma is owned by Agrovista, the jv between Marubeni and AgrEvo (CPM, July 1996).  

AgrEvo has launched new flowable formulations of two of its sugar beet herbicides, which have improved crop, operator and environmental characteristics compared with their emulsifiable concentrate counterparts. Betanal Flo (160 g/l phenmedipham) and Nortron Flo (500 g/l ethofumesate) also have higher ai concentrations, enabling lower dose rates.  AgrEvo has received label extension for its cereal herbicide, Eagle (amidosulfuron), for broadleaf weed control in all varieties of linseed.  It is particularly effective against cleavers (Galium aparine).

UK demand for linola seed has been booming and the area grown this season is expected to exceed 12,000 hectares, according to Nickerson Seeds.  The company is marketing this new oilseed in Europe in a joint venture with United Grain Growers of Canada.

BASF has launched an interactive CD-ROM to guide cereal growers through the intricacies of growth regulators and how to use them.  By matching variety and straw strength with field history and crop management, it offers advice on product rates and timings based on trials work and grower experience.

DuPont has gained approval for Debut (50% DF triflusulfuron-methyl) for use on fodder beet.

US News and Markets

METALAXYL LEGAL ACTION 

Nation’s Ag LLC, a US company specialising in registering generic pesticides, has initiated legal action against the US EPA and Novartis in an attempt to gain registration for metalaxyl technical.  It is also trying to invalidate registrations of mefenoxam, the resolved form of metalaxyl, which Novartis is selling as Ridomil Gold (CPM, March 1996). Nation’s Ag has been planning to import generic metalaxyl for US sale through Agtrol International for foliar uses and via the Uniroyal subsidiary, Gustafson, for seed treatments.

Two years ago, after the EPA found metalaxyl safe for all its registered uses, Novartis voluntarily cancelled its metalaxyl registrations and began marketing Ridomil Gold, in a move that Nation’s Ag alleges was to stifle generic competition in the face of patent expiry. Jim Thigpen, Nation’s Ag president, asserts that the cancellation effectively gives Novartis another ten years of monopoly by making it difficult and costly for an alternative supplier to obtain registration.  

Mr Thigpen also alleges that Novartis relied almost entirely upon metalaxyl data to support its safety claims for mefenoxam, yet the EPA refuses to issue a metalaxyl technical registration to Nation’s Ag as it asserts that metalaxyl and mefenoxam are not similar.  He argues that the EPA has failed to consider serious safety concerns about mefenoxam and that there are no tolerances for mefenoxam residues on food as required by law. 

BTG PLANT TRANSFORMATION DEAL

The UK technology transfer company, BTG Ltd, London, has concluded an agreement with American Cyanamid Company, Parsippany, New Jersey, that will provide funding for further development of a novel plant transformation system. Originally developed by Dr James Saunders and Dr Benjamin Matthews at the US Department of Agriculture, the system utilises electroporation to incorporate a gene of interest into pollen.  The desired gene is incorporated into the seed by pollinating receptive flowers with transformed pollen, thereby eliminating the need to regenerate plants from cell culture.

BTG acquired exclusive rights to commercialise this technology from the USDA in 1993.  Further collaboration led to the issue of a US patent covering use of this technique in all plant species. Under the current agreement, the USDA will develop this system for use in soybeans. American Cyanamid has received a licence to evaluate it in sugar beet and soybeans.  Sanford Scientific Inc, recently acquired by Scotts (February CPM), has rights for ornamental uses and more licences to the technology are expected to be granted in the next few months.

BTG was responsible for the development and licensing of the light-stable synthetic pyrethroids and its current portfolio of agribusiness inventions include an insecticidal gene, several insecticides, a novel molluscicide and an avian repellent.

SEED PROTECTION PATENT

Delta and Pine Land Company (DPL), Scott, Mississippi, has been granted US Patent 5,723,765 for the control of plant gene expression.  The patent, jointly owned with the US Department of Agriculture, covers plants and seeds (transgenic and conventional) for a system designed to allow control of progeny seed viability.  The principal application will be to control unauthorised planting of seed of proprietary varieties by preventing unauthorised saved seed from germinating.  

The patent may well open up seed markets to the sale of transgenic technology in crops in which seed is saved.  DPL intends to license the technology widely. The technology has been developed from joint research by DPL and the USDA’s Agricultural Research Service in Lubbock, Texas. It will require further development before it can be used in commercial seed. 

SEVIN INSECTICIDE ALLIANCE
Rhône-Poulenc has formed a new strategic alliance for marketing GardenTech Sevin (carbaryl) to the consumer lawn and garden insecticide market (worth $460 million at retail level). The aim is to make Sevin, currently amongst the top three brands, the leading insecticide brand in the sector. The new alliance includes Gulfstream Home and Garden Inc, which will exclusively market and distribute Sevin, and Contract Packaging Inc, which will manufacture the insecticide in a variety of formulations and packaging.  Sevin will be intensively advertised to help revitalise the brand.

OTHER US NEWS
Monsanto is to pay a $225,000 penalty for mislabelling some Roundup herbicide products in July 1997, in violation of the Federal Insecticide, Fungicide and Rodenticide Act.  The approved label restricts entry into a treated area for 12 hours, whereas Monsanto labels stated four hours.  

DuPont and Griffin Corporation will formally launch their new 50:50 joint venture, Griffin LLC, Valdosta, on 1 April, with Rusty Griffin as CEO (November CPM).  

Chinese News and Markets

CHEMICAL MINISTRY RESTRUCTURING

Following a State Council proposal to the Ninth National People’s Congress recently held in Beijing, the administration departments of the Ministry of Chemical Industry, the China National Petroleum and Natural Gas Corporation and the China National Petrochemical Corporation are to be merged.  

A new National Petroleum and Chemical Industry Bureau will be formed under the control of the State Economic and Trade Commission. State-owned chemical enterprises will enjoy more freedom of operation after the restructuring. There are also plans to set up two large petroleum and petrochemical conglomerates and several new fertiliser and chemical groups through mergers and acquisitions.

PESTICIDE PRODUCTION DROP

Chinese output of pesticide active ingredients was down by over 18% in January to just under 23,000 tonnes.  Insecticide production was down by 19.9% (15,733 tonnes), fungicides by 14.5% (2,597 tonnes) and herbicides by 0.4% (4,301 tonnes).  Output of the leading 15 Chinese pesticide producers was down by 37.8% compared to January 1997. 

Trichlorphon production was down by 38% to 980 tonnes ai, dichlorvos by 19% to 1,568 tonnes, omethoate by 55.4% to 851 tonnes and butachlor by 33% to 727 tonnes. In contrast, acetochlor production rose by 83% to 1,005 tonnes and dimethoate increased by 38% to 1,211 tonnes. 

GROWTH IN FOREIGN TRADE 
According to the General Administration of Customs, Chinese pesticide exports in 1997 exceeded imports by over US$100 million. The level of both imports and exports increased compared with the previous year. In the last few months, however, the strength of the Chinese currency, the Yuan, has been having an adverse effect on pesticide exports.

China's International Pesticide Trade in 1997

(by tonnes and US$ million)

	
	Imports
	Exports

	
	Volume
	Value
	Volume
	Value

	Herbicides
	22,997
	93.36
	25,693
	117.12

	Insecticides
	9,311
	28.79
	29,476
	98.15

	Fungicides
	10,615
	29.87
	10,302
	37.33

	PGRs
	431
	1.54
	1,737
	8.85

	Rodenticides
	227
	0.90
	768
	2.66

	Total
	43,481
	154.46
	67,796
	264.11


A trading company controlled by Sinochem Hebei, part of the big state-owned Sinochem group, has been recently forced to cut prices of pesticides exported to Japan and has lost some South Korean customers. In other cases, it is offering extended credit terms.

MICROBIAL PESTICIDE R&D CENTRE
Following approval by the State Planning Commission, construction of a large-scale National R&D Centre for Microbial Pesticides has commenced at Huazhong Agricultural University.  The University's Life Science Institute is a leading R&D facility in China in the fields of Bt and antibiotics for agricultural use.  Some of its technology has already been licensed to domestic pesticide producers.

The new centre will have R&D laboratories, pilot plant and large-scale fermentation equipment for production of microbial pesticides, as well as a quality control centre and training facilities. It will focus on research into new microbial insecticides, herbicides, fungicides and plant growth regulators.

NEW JOINT VENTURES

Xinjiang Agricultural Materials and Pesticides Co Ltd has been established in Urumqi, situated in the Xinjiang Uigur Autonomous Region. A majority share in the new company is held by Xinjiang Provincial Agricultural Materials Group, with other stakes owned by Zhangjiakou Great Wall Chemical Factory, Hebei Province, and Hongda Pesticide Plant (part of Lanzhou Chemical Group), Gansu Province.

Wuhan Green Eagle Agrochemical Co Ltd, Hubai Province, has been jointly established by the Hubei Plant Protection Institute and Hubei Biological Products Factory. Some local chemical research institutes and producers also form part of the jv.

PESTICIDE INTERMEDIATES 
A production process for acetaldoxime, a key intermediate for methomyl, has been developed by Yangzhou Huafeng Chemical Co Ltd, Jiangsu Province. The evaluation of Jiangsu Petrochemical Bureau indicates a quality close to that of product from the Dutch company, DSM, with purity of 99.5%.

A production plant for ortho-sec-butyl phenol, with a total investment of US$3.6 million, has come into operation at Linxiang Amino Acid Chemical Factory, Hunan Province.  The new plant will help reduce China's dependence on imports. Over 300 metric tonnes of the product, which is used as an intermediate for the insecticide fenobucarb, has already been sold in the domestic market. 

Other News and Markets

PROGRESS WITH NOVEL INSECTICIDE 

The UK company, Xenova Discovery Ltd, Slough (a subsidiary of the Xenova Group plc) and FMC Corporation's Agricultural Products Group have disclosed encouraging results from first-year field trials with a novel "pre-development" insecticide at 150 locations world-wide. 

The insecticide, discovered jointly by Xenova and FMC, is derived from XR211, a series of compounds extracted from natural sources. The field trials results show that it compares favourably with commercial products and that it is effective at controlling resistant insects, while not harming beneficials.  The development lead is the result of a collaboration between Xenova and FMC Corporation that dates back to September 1989. 

FMC has exclusive world-wide rights to any agricultural products resulting from the research programme, with Xenova receiving royalties on any product sales. Xenova is receiving milestone payments (the first in 1995) and will retain exclusive rights to other applications, including pharmaceuticals. Xenova Discovery specialises in the discovery of pharmaceuticals from natural sources such as fungi, bacteria and plants.  It formed a joint phytochemistry group with the UK Institute of Grassland and Environmental Research in January this year. 

ANOTHER ASYMMETRY DEAL

The UK company, Oxford Asymmetry International, has signed an 18-month research agreement with Dow AgroSciences to provide Dow with compounds for screening for agricultural use. Oxford Asymmetry will receive at least $1.2 million in fees, with additional payments for any resultant commercial products.  The company, which signed a similar deal with Bayer last month (February CPM), has just been floated on the London Stock Exchange.

JAPAN

Pressure is increasing from consumers for compulsory labelling of foods containing genetically modified (GM) farm products.  Japan's Health Ministry has so far approved some 20 genetically engineered products, including soybeans, rapeseed, potatoes and tomatoes, under its safety guidelines. The USA currently supplies about 90% of Japan's total demand for corn and soybeans.  Some trading houses have already started to segregate shipments of GM products from conventional ones.  Kirin Brewery has postponed plans to launch a genetically modified tomato developed by its US biotech venture.

MONSANTO'S INDIAN INVESTMENTS

Monsanto is planning to invest up to $30 million in India over the next five years.  Its wholly-owned subsidiary, Monsanto India Pvt Ltd, has recently set up a $6 million 50:50 joint venture with Maharashtra Hybrid Seeds Company Pvt Ltd.  The jv, Mahyco Monsanto Biotech India Pvt Ltd, is planning to launch its first Bt cotton variety by 1999.

TOBACCO SUMMIT

Leaders of the world's two main tobacco growers' organisations, the Union of European Tobacco Growers and the International Tobacco Growers' Association, have met for the first time in Paris this month to agree a co-operation programme. Both share concerns about recent developments that may destabilise existing production controls, such as the EU's proposals to phase out tobacco in poorer regions and the proposed US litigation deal (October CPM).

ASIAN CONFERENCE

The 2nd Asian Crop Protection Conference will be held in Bangkok from 29-30th June, organised by the Centre for Management Technology. The conference programme will have a commercial focus, as it did last year (CPM, June 1996). It will include presentations on ASEAN markets, China, India, Korea and Taiwan, as well as one on coping with the current financial turbulence in the region.  For further details, contact Ms Fara at CMT (Tel: +65 346 9132  Fax: +65 345 5928  E-Mail: fara@cmtsp.com.sg).
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