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RESPONDING TO THE ASIAN CHALLENGE

Asia contains over half the world’s inhabitants, including the two most populous countries, India and China.  The challenge of feeding these growing nations is a major one.  Crop protection has a key role to play, as was evident at Asia-Pacific Crop Protection '97, a conference held in Bangkok from 23-24 April by the Centre for Management Technology.  Of the three Asian crop protection conferences held within the last six months (October & February CPM), this was the most informative in terms of market background and we will be carrying a full report in next month's edition.

Dr Raghavender of Lupin Agro gave delegates a very detailed picture of the status of crop protection in India, encapsulating many of the challenges confronting other countries in the region.  India has 183 million hectares of cultivated land and some 100 million farms.  Doing business for an Indian company is quite a challenge.  There are 25 state governments to cope with and 16 official languages for communicating.  Due to the tax complexities of doing business in different states, companies have to maintain stocking facilities in each one, to minimise tax liabilities.

Ten-Fold Increase in Indian Market

The current Indian population is estimated at 950 million, with annual growth running at 2% per annum, the equivalent of adding two cities the size of Bangkok every year.  Indian crop yields are amongst the world's lowest, as indeed is consumption of pesticides, although the country now exports significant quantities of rice and wheat.  Dr Raghavender projects that a ten-fold increase is needed in expenditure by Indian farmers on crop protection products in the future to meet continuing food requirements and bring them in line with developed countries.  India’s domestic pesticide producers will continue to play a key role in this.

With the GATT agreement, the Indian market is opening up rapidly to foreign companies.  Bayer is making India the centre for its organophosphorus insecticide manufacturing.  A new insecticide plant in Lote Parshuram was dedicated in a ceremony on 29 April by officials of DE-NOCIL Crop Protection Pvt Ltd, Mumbai, a 50:50 joint venture between DowElanco and National Organic Chemical Industries.  

The 3,000 tonne per annum plant, expandable to 6,000 tpa, recently started producing and formulating chlorpyrifos.  It uses the same manufacturing process as DowElanco’s US chlorpyrifos plants.  The output will be used on a wide range of crops, especially cotton and rice, and registration is expected soon for control of mosquito larvae.  Some smaller Indian producers are now expected to cut back or drop out of manufacturing chlorpyrifos.

Development of an ASEAN Free Trade Area
ASEAN, the Association of South East Asian Nations, is aiming to introduce a free trade area similar to Europe's Single Market concept, although there are a number of obstacles to be overcome.  ASEAN members comprise Brunei, Indonesia, Malaysia, the Philippines, Singapore, Thailand and Vietnam and there are provisional plans to admit Burma, Cambodia and Laos later this year

In a report published this month by Political and Economic Risk Consultancy, expatriate businessmen have become more critical of South East Asia in the last year.  Indonesia was dubbed the most corrupt and Vietnam the riskiest country in the region to do business.  Singapore emerged as the country with the lowest economic and socio-political risks of the twelve surveyed.  Risks in South Korea rose sharply compared with last year.  Hong Kong received positive ratings, despite the imminent handover to China on 1 July.  Vietnam had the worst rating in terms of openness to foreign investment.

Pesticide smuggling between Asian countries is becoming more widespread, partly due to differences in local tax regimes.  Legal cross-border trade can be very cumbersome, often involving import duties, goods or vehicle inspections, transhipment taxes, or even a change in the vehicle in Laos.

Multinationals are projecting rapid growth.  AgrEvo’s current crop protection sales in its Asia-Pacific region are 750 million DM, about 20% of overall turnover.  The company, which already has formulation plants in Thailand, India, Australia and Korea, expects its 1997 sales in the region to grow by 15%.

Until now, there has been rather limited reporting of Asian markets in Crop Protection Monthly, but we acknowledge the huge growth potential and intend to have much wider coverage in future.  From this month's edition, we will include regular reports on the Chinese market from Pang Feng of Beijing Cons Bio-Tech Development Company, whom we welcome as a new contributor.

EUROPEAN NEWS AND MARKETS

AMISTAR APPROVAL & INVESTMENT

Zeneca’s new strobilurin fungicide, Amistar (azoxystrobin), has been approved by the Pesticides Safety Directorate for use on cereal crops in the UK, just in time for limited sales this year.  Over the last year, Amistar has now received registrations for twelve different crops in 14 countries, including cereals in Europe, bananas in Central America, and turfgrass in the USA. 

Zeneca is investing a further £17 million ($28 million) at its azoxystrobin production facility in Grangemouth (CPM, May 1995) creating 50 new jobs.  The company will be adding formulation and packaging facilities at the site.  Currently, azoxystrobin is formulated at Zeneca’s site in Yalding, Kent.  About 90 percent of future output from Grangemouth will be exported. 

QUEEN’S AWARDS FOR INDUSTRY

Zeneca LifeScience Molecules, Blackley, Manchester, has received the Queen’s Award for Technological Achievement this month in recognition of the development of a novel biotechnology process used in the production of S-2-chloropropionic acid.  This chemical is a key intermediate in the synthesis of mecoprop-P and other chiral herbicides.

Another crop protection industry recipient of the Queen’s Award is AgriSense BCS, Pontypridd, whose parent company, Biosys, was recently acquired by Thermo Trilogy Corporation (January CPM).

RAPESEED OIL AS CARRIER

A study conducted by IACR-Long Ashton, funded by the Home-Grown Cereals Authority, indicates that ultra-low volume spraying with rapeseed oil as carrier are more effective than large volume aqueous spraying.  Commercial formulations of Topik 240EC (clodinafop) and Betanal E (phenmedipham) were applied to plant species at 10 l/ha, compared with aqueous sprays at 220 l/ha.

The very fine oil-based sprays were deposited at levels up to seven times greater than aqueous sprays and up to four times as effective at controlling certain weeds.  Topik was most active in methylated rapeseed oil.  As vegetable oils are environmentally more acceptable than mineral oils, they could replace them in ULV spraying.  However, there are practical problems with ULV spraying and products woiuld have to be reformulated and reregistered, according to Dr Eric Hislop.

NOVEL BASAGRAN FORMULATION

BASF is launching a new, water soluble granule version of its broadleaf herbicide bentazone in the UK as Basagran SG, a highly concentrated 87% formulation.  The new granule technology is being patented by BASF and looks set to have a major impact on the packaging and handling of many other products in the near future.  The new development is based on a “whirling bed spray granulation” process, which guarantees uniform and dust-free granules. 

Basagran SG is completely soluble, unlike other agrochemical granules, which form suspensions when mixed with water.  This is an advantage for tank mixing and has also enabled BASF to sell it in cardboard packaging rather than a plastic container.

PGR YIELD INCREASES

Even in the absence of lodging, plant growth regulators can give significant yield benefits, according to BASF.  With a PGR sequence of a split dose of New 5C Cycocel followed by Terpal (mepiquat + 2-chloroethylphosphonic acid), yield increases of up to 1.1 tonnes per hectare were obtained, the highest increases recorded in Scotland near Aberdeen.  The company is at a loss to explain the findings of this mystery PGR bonus.

INSEGAR LAUNCH

After some years of sales in continental Europe, Novartis has launched the insect growth regulator, Insegar (fenoxycarb) in the UK for use in apples and pears.  It is being recommended for control of summer fruit tortrix moth, the most important pest on apples.  The product should be applied at fifth larval instar.  If this occurs during flowering, sprays prior to bloom and after petal fall are likely to be required, preventing the larva maturing into adult form.

NEW APPROVALS FOR FALCON

Cyanamid Agriculture's graminicide, Falcon (propaquizafop), has received additional approvals for potatoes, winter beans, swedes and turnips.  Sold under licence from Novartis, it has been taking a growing share of the UK market in recent years.

BRIGHTON CONFERENCE

Dennis Avery of the Centre for Global Food Issues in Virginia, USA, will give the keynote Bawden Lecture at this year’s Brighton Conference, which this year will focus on weeds and is due to be held from 17-20 November.  Avery’s theme will be Saving Wildlife with High Yielding Farming.  The conference organisers, the British Crop Protection Council, now has its own web site at http://www.bcpc.org.

FLURTAMONE LAUNCHED IN FRANCE

Rhône-Poulenc has received approval in France for two new products containing its new herbicide, flurtamone.  These are the first registrations there for products with a new active ingredient under the EU approval system.  Indeed, it is the first new active ingredient to be approved in France since 1993 (CPM, September 1993).

Nikeyl (94 g/l flurtamone + 350 g/l aclonifen) is a herbicide for use on sunflowers and protein peas. It has a very broad spectrum of activity and is approved for use at 4 litres per hectare. Nikeyl is particularly effective at controlling Ambrosia spp, which can cause severe allergies in humans and is a growing problem in France.  Approval for Nikeyl has come too late for sales in peas this season, but in time for limited sales in sunflowers, where Rhône-Poulenc expects it to become market leader eventually.  In peas, Rhône-Poulenc’s product Challenge (600 g/l aclonifen) already has over 60% of the French market.

Carat (250 g/l flurtamone + 100 g/l diflufenican) is a herbicide approved for use in soft winter wheat and barley at a use rate of one litre per hectare.  It has a wide spectrum of activity against broadleaf weeds, and also has pre-emergence activity against Alopecurus myosuroides.

Rhône-Poulenc is also expecting approval for a mixture of flurtamone and isoproturon in Germany by June, where it also gives the advantage of Apera spica venti control. Rhône-Poulenc is also developing a mixture of isoproturon, flurtamone and diflufenican in the UK, which may well be approved in time for sales this autumn.  The isoproturon rate will be a maximum of 1500 g ai/ha, made possible by the addition of flurtamone to the mixture. The new products should help reinforce Rhône-Poulenc’s position as European market leader in cereal and oilseed herbicides.

DEVELOPMENTS AT FMC

FMC and Nufarm have jointly acquired the crop protection distribution organisations of Agrolinz Melamin in the Czech Republic and Slovakia, on a 50:50 basis, including the small staffs.  The Czech organisation has been renamed, F&N Agro Ceska, the Slovakian, F&N Agro Slovensko.  The new companies are to take on third party products for distribution as well as selling FMC and Nufarm’s own product ranges.  Agrolinz is apparently still seeking a buyer for its crop protection distribution organisation in Austria, which is the market leader there alongside Kwizda.

FMC and Du Pont have signed an agreement this month, whereby Du Pont will gain access to FMC’s new cereal herbicide, carfentrazone-ethyl.  It has a good fit with metsulfuron and Du Pont’s new herbicide DPX-KE459 (CPM, November 1995).  The European Commission recently declared the dossier for EU approval of carfentrazone-ethyl as complete.

Last year, Siegfried AG was granted approval for Affinity (7 g/l carfentrazone-ethyl + 500 g/l isoproturon) in Switzerland.  The registration was the first in the world for carfentrazone-ethyl (CPM, November 1996), which is a competitor for Rhône-Poulenc's diflufenican. 

Du Pont's DPX-KE459 has recently been approved in Eastern Europe in a mixture with chlorsulfuron.  It offers an alternative mode of action for control of resistant blackgrass, Alopecurus myosuroides and approvals in the UK and other EU countries are expected shortly.  

TOMEN TAKES KOPPERT STAKE

The Japanese trading company, Tomen Corporation, has purchased a 19% interest in the Dutch company, Koppert Biological Systems BV, Rotterdam to reinforce its links with the company.  Koppert breeds predators to protect vegetables against insect pests and was established in 1965 by cucumber growers.  

It now has ten production and sales affiliates in Europe and North America.  With annual sales of about $30 million, Koppert is the world's largest breeder of insect predators.  Tomen became the Japanese sales agent for Koppert in 1992 and has been selling its products there for over two years now (CPM, March 1995).

SPAIN

Agrichem SA, Madrid, the Spanish affiliate of Intrachem (International) SA, Geneva, has received final registration for Madex, a biological insecticide based on the granulosis virus, CPGV, for control of codling moth, Cydia pomonella, in apple and pear crops.  Madex is a proprietary product manufactured by the Swiss company, Andermatt Biocontrol AG, Grossdietwil.  It is already being sold in Switzerland and Germany.  Intrachem Italia, Bergamo, expects to receive approval for the Italian market in the next few months.

GERMANY

Domestic pesticide sales of members of Germany’s Industrie Verband Agrar (IVA) rose by 6.5% in 1996 to reach DM 1,790 million ($US 1,200 million), still some way off the 1991 peak of DM 1,910 million.  Pesticide exports rose by over 9% to DM 3,500 million ($2,350 million).  IVA members account for over 90% of the German pesticide market.  Sales this year are expected to be at a similar level to 1996.

AMERICAN NEWS AND MARKETS

LIGHTNING APPROVAL

American Cyanamid Company has obtained registration for its imidazolinone herbicide, Lightning 70% WDG (imazapyr + imazethapyr) from the US Environmental Protection Agency.  Lightning, available in water-soluble sachets, provides both contact and residual control on most grass and broadleaf weeds.  Applied early post- emergence, it provides a simple, one-pass weed control program for use with IMI-corn seed hybrids only.  It will prove a "formidable herbicide for the corn market," according to Howard Minigh, President of American Cyanamid Company's North America Agricultural Products Division. 

NOVARTIS T&O HEADQUARTERS

Novartis Crop Protection has chosen Greensboro, North Carolina, to be the global headquarters site for its International Turf and Ornamental Business Unit.  The unit, responsible for T&O, vegetation management and industrial home and garden businesses, will be headed by Tom McGowan, who is also vice president of specialty products for Novartis in the USA.  Novartis T&O sales have grown rapidly in the USA and will serve as a potential model for other markets.

AGI IN LICENSING DEAL

Agricultural Glycosystems Inc (AGI) has signed an exclusive, world-wide licensing agreement with Agrogene Ltd to commercialise carbohydrate compounds derived from a collection of natural carbohydrates identified and patented by Agrogene Ltd.  Agrogene is an Israeli based biotechnology company which specialises in products for agriculture.  The carbohydrates have been extracted from an undisclosed, exotic plant.  The first compound, AGI-04-106, has activity against a broad range of fungi on plants. 

AGI plans to continue field testing AGI-04-106 for potential complementary use with its own naturally derived carbohydrate product, Elexa (January CPM). According to AGI, recent greenhouse results indicate that Elexa has good activity in preventing fungal disease in tomatoes and reducing powdery mildew on apple seedlings.

CAPTAN EXPOSURE CONCERNS

A grouping of US unions and environmental groups are pressing for federal and state action to reduce worker exposure to the captan.  It has petitioned the Environmental Protection Agency to demand longer waiting periods before workers enter fields treated with captan.  The group has also made moves to sue three major strawberry growers for not informing workers that captan was being used.  It is requesting EPA to re-examine the 1994 decision allowing a one-day waiting period to enter strawberry fields instead of the former four-day period.  Zeneca is in the process of selling its captan business to Tomen Corporation (March CPM).

CUTTING INSECTICIDE COSTS

Farmers could cut insecticide use by up to 75% without compromising their control of grasshopper pests, according to results from a University of Wyoming study in conjunction with county weed and pest districts and the USDA’s Animal and Plant Health Inspection Service.  

Jeff Lockwood of the University’s Plant, Soil and Insect Sciences Department says the findings could substantially reduce the cost of grasshopper management at a time when a major infestation is imminent and traditional government funds are unavailable. 

The last major grasshopper infestation was in the late 1980s, when private, state and federal bodies spent over $75 million on insecticides to control it.  According to Lockwood, the approach could cut insecticide use by nearly two thirds during the next infestation. 

Results from the first two years of a five-year study indicate that reducing the amounts of insecticide used and spraying strips of land rather than entire fields could be just as effective as current levels of use.  Leaving a low density of grasshoppers after treatment may be important in allowing native predators to survive.  At least one insecticide manufacturer has accepted the method and told Lockwood that it would provide instructions on product labels. 

OTHER AMERICAN NEWS

AgrEvo USA has written to agricultural dealers clarifying the position with respect to DeKalb's 1997 GR hybrids.  It has stated that DeKalb tests show that use of Liberty (glufosinate) on the hybrids will not result in crop injury or yield loss (March CPM).

Monsanto Company has entered into a definitive agreement with Calgene Inc to acquire the remaining shares of Calgene that it does not already own for $8 per share in cash, or approximately $240 million. Monsanto currently owns 36.4 million shares of Calgene common stock, approximately 54.6 percent of the outstanding Calgene shares. 

CHINESE NEWS AND MARKETS

FOREIGN PRODUCT PROTECTION
The Administrative Protection Evaluation Office of the Ministry of Chemical Industry (MCIC) has announced that four pesticide products will enjoy administrative protection in China with effect from March 3 for 7.5 years.  These are AgrEvo’s Sunrice 15WG (ethoxysulfuron), Silatop 80 EC & Silonen 5EC (silafluofen), and Cyanamid’s Jin-Qiu Herbicide (cyclosulfamuron).  According to the Regulation of Agrochemical Product Administrative Protection, MCIC or its provincial branches cannot allow others to produce and sell the protected products without the permission of the foreign companies.

PESTICIDE QUALITY SURVEY

A survey conducted by China’s Quality Administration Association indicates that domestic pesticide producers must continue to improve the quality of their products.  The survey covered 73 domestic pesticide producers in 18 cities, provinces and autonomous regions.  The main problems were poor packaging materials, short shelf life and inferior performance in the field.  However, pesticide products of several domestic producers were classified as of good quality, including butachlor and fenvalarate from Hangzhou Pesticide Factory, methamidophos from Zhejiang Lanxi Pesticide Factory and omethoate from PLA No. 9715 Factory.

NOVARTIS IN CHINA
So far, Novartis has established three joint ventures in China; Qingdao Ciba Agrochemical Co Ltd (QCA) in Qingdao, Shandong province, for monocrotophos production; Jiangsu Ciba Agrochemical Co Ltd (JCA) for formulating and packaging liquid herbicides, fungicides and insecticides in Kunshan, Jiangsu province; and Novartis Bt Partnership in Wuhan, Hubei province.  

Novartis, whose Chinese head office is in Shanghai, has also set up offices in Beijing and Guangzhou, to maintain close contacts with its local customers.  According to Mr Schaetzle, head of Novartis China, the company will not set up new JVs or representative offices in the near future, but will strive to ensure the effective and profitable operation of JCA and QCA.
AGROCHEMICALS RESEARCH PRIZE
Shenyang Chemical Research Institute developed several new pesticide production processes last year.  These achievements have recently been recognised by the award of the Scientific Research Advancement Prize of MCIC.  The work included a fungicide production line in Jiangsu Xinxin Pesticide Factory, chlorpyrifos production lines for Nantong Dyestuff Factory and a methomyl production line at Yangzhou Pesticide Factory. 

PESTICIDE PRODUCTION OUTLOOK
In 1996, Chinese pesticide active ingredient production grew by 23.6% to 351,000 tonnes.   The production increase was 40.4% in the first half of the year, but depressed domestic demand led to a slump in the second half.  Some enterprises dropped prices to stimulate consumption, resulting in very thin profit margins for the whole sector.  Based on its strategic development plan for 1997, China’s Ministry of Chemical Industry has set a target for pesticide production this year at about 280,000 tonnes, including 50,000 tonnes for export. 

JIANGSU PESTICIDE PRICING 
The Provisional Regulation on Pesticide Price Administration in Jiangsu Province, issued by the Jiangsu Price Bureau, took effect on 1 March 1997.  According to the regulation, the ex-factory prices of methamidophos, dichlorvos, trichlorfon and omethoate are to be exclusively administered by the Bureau.  For other major products, the variation between ex-factory prices and the ceiling price set by relevant price administrations shall not exceed 15%.  Several state-owned organisations are granted exclusive rights of pesticides supply and marketing in the province.

OTHER CHINESE NEWS
Acephate production, developed by Jiangxi Zixi Integrated Utilization Chemical Factory, has passed the technical appraisal of Jiangxi Science and Technology Commission.  Results showed that both emulsifiable concentrate stability and cryogenic stability were up to the national standard. 

Chinese producers of phoxim are engaged in fierce price competition for domestic market share this spring.  According to some statistics, the annual production capacity for phoxim in China is about 16,000 tons with domestic demand stagnant at 9,000 tonnes pa.

Chinese demand for m-cresol is expected to reach 4,000-5,000 tonnes per annum in the coming years.  M-cresol is mainly used in the pesticide industry to produce fenitrothion, fenamiphos, fenthion and MTMC, as well as the intermediate m-phenoxy benzaldehyde. 

South Korea’s LG Chemical Corporation has now set up seven joint ventures in China.  One of these is a 200-tonne facility for Pyanchor (LGC-40863), its new rice herbicide (March CPM).

RESISTANCE ’97 INTERNATIONAL CONFERENCE 

Nearly 300 delegates from over 25 countries attended Resistance ‘97: Integrated Approach to Combating Resistance, a conference held in Harpenden, UK, from 14-16 April, reflecting the growing interest in the topic.  Professor Ben Miflin, head of IACR, suggested in his welcome address that the CR in his institute’s title should now stand for Combating Resistance.  The European Commission recently gave its blessing and financial support to ENMARIA, the European Network for the Management of Arthropod Resistance to Insecticides and Acaricides.

INDUSTRY NEEDS MORE RESOLVE

Pierre Urech of the European Crop Protection Industry said that resistance is a "central factor in modern crop protection".  He called for any European risk assessment scheme to be voluntary rather than compulsory, within the framework of the Pesticide Directive, EEC/91/414.  Urech argued that more data was needed on mechanisms, population genetics and epidemiology, as current resistance management was based not on science but empiricism.  He stressed the need for industry "togetherness" and a harmonised approach across OECD countries, warning also of the dangers of focusing on short-term gains.

Companies are being much more pro-active when it comes to assessing new products for susceptibility to potential resistance problems.  DowElanco has been doing baseline sensitivity studies on its new fungicide, quinoxyfen (March CPM), over the last four years

GROWTH IN RESISTANT WEEDS

Ian Heap of WeedSmart, Oregon, conducts an International Survey of Herbicide-Resistant Weeds every year.  Up until April 1997, the survey had recorded 188 cases of unique, herbicide-resistant weed biotypes in 42 different countries.  Of these, 112 are broadleaf weeds, 76 grass weeds, although grass weed resistance is increasing fastest.  The USA tops the list with 52, followed by France with 24.  According to Heap, the number of new cases has remained relatively constant since 1978, at an average of 9 per year.  Until the mid-1980s, triazine resistance was the most commonly found and still account for a third of all known cases.

ALS and ACCase Inhibitors

Over the period 1984-97, 128 new resistant weed biotypes have been recorded.  ALS inhibitors (sulfonylureas and imidazolinones) account for 29% of these, ureas and triazines 16% each, bipyridyl compounds (paraquat and diquat) for 15% and ACCase inhibitors (fop and dim products) for 9%.  Due to their widespread use and the ease with which weeds have evolved resistance, Dr Heap expects ALS and ACCase inhibitor resistant weeds to present farmers with greater problems over the next five years than triazine-resistant weeds over the last 25 years.

ACCase inhibitor resistance in Lolium and Avena spp threatens cereal production in Australia, Canada, Chile, France, South Africa, Spain, the UK and USA.  Resistance of Phalaris minor in India and Alopecurus myosuroides in Europe to isoproturon is of significant economic importance.  Dr Heap sees increasing problems from weeds with multiple resistance.

TRANSGENIC CROP ISSUES

Bt cotton, potatoes and corn were grown commercially for the first time in 1996.  Dr Richard Roush of Adelaide University expressed concern at the "rush to commercialise transgenic crops", particularly single gene ones.  He said that Heliocoverpa armigera control in Bt cotton in Australia this year had not been too good.

Several strategies have been proposed for transgenics, including moderate expression and tissue or temporal expression.  Current resistance strategies are based on high expression coupled with refuges, but this has drawbacks as they are often too small to provide a comfortable margin of error to delay resistance.

BRAZILIAN MITE PROBLEMS

Dr C Omoto of the University of Sao Paolo gave a paper on mite problems in citrus in Brazil, which accounts for over 30% of world citrus production with over 900,000 hectares.  There are over eight species of mites giving problems and some $US 80 million per annum are spent on acaricides, 64% of total pesticide expenditure in the crop and 21% of production costs.

Mites are a problem throughout the year, with the leprosis mite, Brevipalpus phoenicis, in winter and spring and citrus rust mite, Phylloptruta in the summer.  Organotin compounds account for 44% of acaricide expenditure, dicofol for 25% and propargite for 13%.  Hexythiazox accounts for a further 10% and fenpyroximate and pyrethroids for 3%.  Resistance develops very quickly and the Entomological Society of Brazil and the chemical companies are trying to implement educational programmes for growers.

TRIAZOLE RESISTANCE

One of the more disturbing presentations related to treatment of AIDS patients.  They often present with fungal infections of the throat, resistant to triazole treatment, in particular fluconazole.  Some patients have even been infected with plant pathogens not normally associated with human infections.

MICROBIAL INSECTICIDES SYMPOSIUM
MICROBIALS ARE FOR SPECIALISTS

Microbial insecticides are not for the big players, but there is potential for specialist companies aiming at niche markets.  This was the consensus at the British Crop Protection Council’s international symposium Microbial Insecticides: Novelty or Necessity? held at Warwick University, UK, from 16-18 April. 
Dr Steve Lisansky, MD of CPL Scientific Information Services Limited, is not impressed by progress in the market, and said that expectations for microbials are ‘unrealistic’.  While surveys show that 75% of consumers want pesticide-free produce, the food industry cannot yet source regular supplies of the quality expected; namely damage levels of up to 3%.  Lisansky had expected a sizeable market to be created through consumer and farmer pressure, but it has not happened.  Without legislation against pesticides and government R&D funding, he sees progress ’like a glacier; moving very, very slowly’.  

The market for the dominant microbial pesticide, Bacillus thuringiensis, remained static, at $20-$25 million, from the late 1960s to the late 1980s.  It then grew quickly from 1989 to 1992, reaching $45-60 million, thanks to the development of more Bt variants, more crop outlets and better technology.  The increase, encouraged the entry of a number of venture capital companies and some multinationals, attracted by prospects of high growth and returns.  

This proved an illusion.  As Dr Lisansky pointed out, biologicals cannot be treated as chemicals.  They are not easy or quick to make, and cannot be just picked up from nature, bulked up and sold to an expanding number of customers.  The overall market, still dominated by Bt but including nematodes and baculoviruses, is now valued at around $75 million.  As Bt use has increased so has competition and with it has come lower prices. 

A MULTINATIONAL’S PERSPECTIVE

Lisansky’s pessimism was echoed by Dr John Harris, head of Biologicals and Biotechnology at Zeneca Agrochemicals.  He pointed out the problem of perception for scientists working on biologicals in a pesticide company environment, where the norm is production in tonnes and sales proceeds set at a minimum of $50 million.  ‘We get laughed at’, he commented. 

There are, however, a few attractive prospects for multinationals.  Apart from Bt, Dr Harris believes recombinant baculoviruses, particularly the nucleopolyhedroviruses (NPVs), have the potential to compete with chemicals and this is the yardstick the multinationals need to use.  Zeneca’s only biological control agent project involves a baculovirus active against Lepidoptera, Autographa californica nucleopolyhedrovirus (AcNPV).  One of the reasons is that it is amenable to genetic engineering and can be ‘armed’ with a toxin gene to significantly improve performance.  

BACULOVIRUS CONSTRAINTS

Heliothis virescens, cotton budworm, is killed by AcNPV but the caterpillars feed for 10 days before they die.  That is no good for a cabbage grower wanting to produce a marketable crop, but, if engineered to contain a gene similar to that for itch mite toxin, AcNPV34#4, mortality shoots up to 70% in three days.  Dr Harris pointed out a number of constraints to be overcome if baculoviruses are to continue to interest multinationals, including production.  In vivo processes produce yields of only 10% or so, making in vitro production essential.  Technology exists for production on a 250 litre scale, but to supply 10% of the US cotton market, reactors of at least 16 000 litres capacity would be required.  

Baculoviruses have a short life and are deactivated by UV light and leaf exudates.  There is also a public perception problem, as exemplified by the difficulties faced in the UK over forestry trials with a manipulated virus containing a scorpion gene. 

COMPETITION FROM PESTICIDES

One of the biggest threats to the future of microbial pesticides comes from the chemical industry itself.  The challenge to produce specific and ever more environmentally friendly pesticides is resulting in products which are, says Dr Harris, ‘almost classed as biologicals’.  He cites the insect growth regulator, tebufenozide (Mimic), which is highly selective to Lepidoptera and possesses a very favourable toxicological and environmental profile.  Regulatory authorities are aiding the competition by offering fast track and less expensive registration procedures for these benign types of chemicals.   

The potential for microbial pesticides probably lies somewhere in between ‘novelty and necessity’, believes Dr Harris.  He envisages their use in IPM programmes to prevent or minimise the development of resistance. For the multinationals, interest is likely to be confined to Bt insecticides and recombinant baculoviruses.  Only a few companies, led by Novartis and including Cyanamid, Du Pont and Zeneca, have made a commitment to the sector. 

NICHE MARKET OPPORTUNITIES

Dr Peter Smits from the DLO Research Institute for Plant Protection in the Netherlands gave delegates examples of promising new microbial products.  Viruses top the list, with Spod-X performing well in Dutch glasshouses and now being taken up in Thailand and the USA.  Heterorhabditis nematodes are proving effective, if expensive, for slug control in glasshouse crops, but failing to perform well outdoors.  Not enough is known about their biology.  Smits does not think fungal products have a great future, with Metarhizium species not living up to expectation.  The international locust programme, LUBILOSA, might prove an exception.  

Microbial insecticides typically cost growers twice as much as chemicals.  They are slower acting, so crops are damaged before pests stop feeding, and have a poor shelf-life.  Their success is usually due to secondary factors.  To some extent, it is an “ideological” market, but microbials are chosen more often because there is no alternative.  They can sometimes be highly cost-effective, which is why 95% of Dutch tomato and sweet pepper growers use microbials.  With no pesticides, growers can also use bumble bees to pollinate each flower, instead of expensive hand labour.  Dr Smits suggests biopesticides should be treated in the same way as ‘orphan drugs’ and receive longer patent protection.  

GOOD PROSPECTS IN FORESTRY

The most optimistic note was struck by Dr Hugh Evans from the UK Forestry Commission Research Agency and the conference programme chairman.  Microbial insecticides are particularly suited to forestry, he pointed out, with their specificity a big advantage.  Targets for foresters are often single pests, such as the pine beauty moth, Panolis flammea and the gypsy moth, Lymantria dispar.  

As in other crops, Bt dominates.  Dr Evans quoted an example of its use against spruce budworm, Choristoneura fumiferana in Eastern Canada.  Between 1982 and 1990, while the area of forest that was sprayed fell from three million hectares to one million, the percentage sprayed with Bt rose from under 0.25% to nearly 65%.  Bt is seen as a viable substitute for chemicals and the major supplier, Abbott, believes this could also happen in Europe.  

Dr Evans believes the use of viruses should be encouraged in forestry.  Apart from specificity, they replicate in the pest, providing a secondary source of infection.  This keeps the virus in the environment similar to classical biological control.  Allied with monitoring pest levels, this can cut treatments to one in three years, encouraging prophylactic rather than curative use. 

NPP MAKING PROGRESS

Some companies are making good headway with microbial insecticides, including Natural Plant Protection (NPP), Nougères, France.  Capitalised at FFr 16 million ($US 4 million), the main shareholders are Calliope (51%), Sumitomo Corporation (19. 5%) and Michel Guillon (16. 25%). Guillon talked enthusiastically about the value to sustainable farming of using reduced levels of pesticides with natural enemies and biopesticides.  

While, he pointed out, several groups of bacteria, fungi, viruses and protozoa are known to be effective, very few are in commercial production.  Two practical problems are scale-up and quality assurance.  Both can be overcome, with an eclectic mix of expertise in insect pathology, microbiology, molecular biology and electronics, spiced with ‘a dash of pragmatism’.  

NPP is a specialist enterprise typical of those progressing with microbial pesticides.  Whilst Zeneca needs to develop in vitro techniques for production of its baculovirus to be commercially viable, NPP can produce Carpovirusine granulosis virus economically in vivo (for codling moth control) at the rate of 400,000 eggs a day in a largely automated system. 
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