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FAREWELL TO LILLY AND MERCK

There was a time when industry executives and analysts liked to note the synergy there was between pharmaceutical and crop protection interests.  That period is over, as many of the pharmaceutical giants are looking to focus increasingly on their human health interests.  The US companies, Eli Lilly and Merck, are the latest to pull out of crop protection, with announcements made within days of each other in the middle of this month. 

Merck is selling up to Novartis (see European Markets) and Dow Chemical is to acquire Eli Lilly’s 40% stake in their joint venture, Dow Elanco, Indianapolis, for $900 million (plus $300 million in undistributed earnings).  The latter move, which follows Lilly's exercise of an option (dating back from 1994) to sell its interest, will make Dow the sole owner of DowElanco.  

The DowElanco joint venture was formed in 1989 and now has annual sales of about $2 billion, making it one of the top ten crop protection companies.  It employs about 3,000 people world-wide and has six manufacturing sites. 

Dow Chemical Company is the world's fifth largest chemical company in the world with annual sales of over $20 billion.  Subject to regulatory approvals, Lilly’s share sale is expected to be completed by the end of June.  

According to Randall Tobias, Lilly’s Chairman and CEO, DowElanco has been a “very successful venture”, but the company wants to “concentrate resources in our core pharmaceutical business."  Another spokesman commented that the “intention was always for Dow to eventually take over the business.''  The original agreement capped the value of Lilly's share of DowElanco at $900 million.

DowElanco is also the majority owner of the diversified agricultural biotechnology company, Mycogen Corporation.  It has been announced this month that Mycogen’s, long-serving CEO and chairman, Jerry Caulder, will relinquish his management roles, but remain on the board.  Nickolas Hein becomes Mycogen’s new chairman, with Carl Eibl taking charge of the management team. 

DowElanco is forging ahead with its other biotechnology interests.  The company signed an agreement this month with Ribozyme Pharmaceuticals, Inc, Boulder, Colorado, whereby it will have access to RPI's ribozyme technology in several areas of agriculture. 

The agreement will give DowElanco a global non-exclusive licence to commercialise oil, meal and starch products in corn and several other crops.  It follows a joint feasibility study last year, which showed that ribozymes could be incorporated into maize genomes, modifying oil characteristics by changing the ratio of saturated to unsaturated oils.  

Strengthening chlorpyrifos base

Despite growing biotech interests, DowElanco is not neglecting its chemical base.  The company has been countering the threats posed by generic producers of one of its major products, chlorpyrifos.  Last month, a major new plant was brought on-stream by its joint venture, DE-NOCIL (April CPM). 

This month, DowElanco has joined forces with the Israel company, Luxembourg Industries (Pamol) Ltd, Tel-Aviv, in an R&D and manufacturing effort for Sym-Tet (2,3,5,6-tetrachloropyridine), a key process intermediate used in the manufacture of chlorpyrifos. 

Luxembourg is itself a manufacturer of chlorpyrifos and has developed a proprietary technology for the manufacture of Sym-Tet.  It is to form a joint venture company with DowElanco to refine the new Sym-Tet technology.  This will be licensed exclusively to DowElanco to increase the efficiency of chlorpyrifos production.  Research will be conducted by Luxembourg's key research and development personnel under an agreement to be entered into with the new joint venture company.  

The joint venture will employ the new process in the manufacture of Sym-Tet at a plant being built by Luxembourg at Ramat Hovav, Israel.  The two companies have recently signed a letter of intent for the joint venture.  Finalisation is subject to the conclusion of detailed agreements and obtaining appropriate government and corporate approvals. 

Who will be next?

The Lilly and Merck disposals have fuelled another bout of speculation this month amongst analysts over which other pharmaceutical companies will be next to follow.  Few of the leading crop protection companies do appear to have a genuine, long-term commitment due to other over-riding business interests.  Some analysts are suggesting that biotech is the way of the future and that chemicals will be increasingly sidelined in crop protection.  However, with herbicides still the mainstay of the industry, and their usage expected to grow increasingly in the developing world, this looks an unlikely scenario.

American News and Markets
DISEASE CONTROL PHEROMONES?

Researchers from Texas A&M University and New York have discovered a specific yeast pheromone that can help prevent rice blast infections.  They have stated that the pheromone inhibits production of the appressorium in fungi, thereby preventing them from penetrating rice plant cells.  The findings, published in Science, may offer an alternative method of controlling rice blast and could help revive industry’s interest in semiochemicals (see SCI Semiochemicals Conference) is another matter.

The pheromone is likely to prove expensive to manufacture and is unstable, but analogues could offer better possibilities.  Another possibility, according to Professor Ebbole of Texas A&M, would be to produce the pheromone in transgenic plants or by bacteria on the leaf surface. 

MONSANTO & PIONEER IN DISPUTE

Monsanto filed an answer and counterclaim in a federal court in Madison, Wisconsin this month to a lawsuit initiated by Pioneer Hi-Bred International in March.  It has asked the court to terminate an agreement that gave Pioneer access to rights to biotechnology crop traits, in particular corn with a Bt gene for protection against the European corn borer. 

Access to the technology was originally granted in a 1993 agreement between Monsanto and Pioneer.  Monsanto has also requested that the lawsuit be transferred to St. Louis.  The company’s lawyers have asked the court to dismiss Pioneer's suit and declare that its obligations to Pioneer are terminated.  Pioneer’s lawsuit stated that Monsanto was obliged to obtain access for it to patent rights held by DeKalb Genetics.  

Monsanto argued it is an investor in DeKalb and does not control its technology.  It said that Pioneer's lawsuit had claimed that Monsanto was engaged in a joint venture with Pioneer to develop Bt corn, but it denies that such a joint venture exists.  

Monsanto’s counterclaim alleges that Pioneer breached the 1993 agreement and failed to pay Monsanto a milestone payment of $10 million.  Monsanto apparently discussed with Pioneer the possibility of a merger or acquisition a few years ago, but Pioneer wanted to retain its independence.

MONSANTO & RP IN AGREEMENT

Rhône-Poulenc’s US agro subsidiary has signed an agreement with Monsanto for the marketing of corn herbicide products containing acetochlor (sold in the USA by Monsanto as Harness) and RP’s new herbicide, isoxaflutole.  Rhône-Poulenc is currently awaiting federal approval for isoxaflutole, which will be sold under the tradename Balance.

The two companies plan to market separate and distinct single package pre-mixes containing the herbicides.  According to Dave Downing, Rhône-Poulenc Ag Co's product manager for Balance, the access agreement is a “key strategic objective” for introducing isoxaflutole in the USA.

BOOST FOR ORGANOPHOSPHATES

Organophosphorus insecticide may help protect crops from insects that spread aflatoxin, according to the National Center for Food and Agricultural Policy.  Results from NCFA field trials have shown that the level of aflatoxin can be controlled in peanuts, cotton, almonds and corn when they are treated with certain insecticides, in particular organophosphates.  

OPs are the first group of pesticides to be reviewed by the Environmental Protection Agency under the new federal law protecting food quality and are facing opposition from environmental groups.  EPA will begin reviewing them later this year and will issue a preliminary report on risks next year.  Aflatoxin contamination caused some major problems in US corn crops in 1977 and 1988.  

European News and Markets
NOVARTIS WINS BIDDING FOR MERCK

Novartis is to acquire the crop protection business of Merck & Co Inc, Whitehouse Station, New Jersey, in a deal valued at US$910 million.  The business had 1996 sales of $200 million, mainly from abamectin and thiabendazole.  Also included are approximately $21 million in product inventories.  Novartis has entered into a long-term supply agreement but will not be acquiring any of Merck's manufacturing plants.  However, nearly all of Merck’s crop protection staff will be retained.

Dr. Daniel Vasella, President of Novartis AG, commented that he looked forward to “dynamically growing this business through geographic expansion and new applications, capitalising on opportunities for new formulations and combination products."

Merck is divesting the crop protection business as part of its decision to combine its animal health and genetics interest with those of Rhône-Poulenc (January CPM).  It has consistently profitable and sales have grown over the last four years at a compounded annual growth rate of 12%, with gross profit and operating income following similar growth patterns.  

The price is a high one, but other bidders were involved and Novartis should be able to expand the Merck product sales significantly.  Merck also has an exciting new insecticide, Proclaim (emamectin), which made its first sales in Hawaii last year (CPM, May 1996).  A number of registrations in other countries are expected over the next few years.  Both emamectin and abamectin are ideal partners for a number of existing Novartis products in anti-resistance and IPM programmes.

A Novartis spokesman told CPM that there are some interesting compounds at initial stages of development in the Merck portfolio, but that it was “a bit too early to talk about them”.  The closing of the deal is subject to government approvals and other usual conditions.

GERMANY

BASF AG is to expand its capacity for producing alkylalkanolamines by 15,000 metric tonnes at its main plant in Ludwigshafen, Germany.  The company expects the additional capacity to become available in the first quarter of 1999, expanding annual output to 40,000 tonnes.  Alkylalkanolamines are used in producing fabric softeners and flocculant aids, as well as in crop protection and pharmaceutical compounds. 

ZENECA TO ACQUIRE MOGEN

Zeneca is expected to reach an agreement with the Dutch biotechnology company, Mogen International NV, Leiden, whereby Zeneca will make a public offer for Mogen’s entire share capital at DFl 13.75 per share, valuing the company at DFl 142 million (US$75 million).  Shareholders representing over 51% of Mogen’s shares have already irrevocably committed to sell to Zeneca at the proposed public offer price.

Mogen was established in 1985 as a joint venture between the US company, Molecular Genetics Inc, and Dutch investment company, MIP.  The company’s shares have been traded on Amsterdam’s unlisted securities market since 1988.

BAA REVIEW 

The British Agrochemicals Association (BAA) has published its annual review this month.  Export sales by its members in 1996 grew by 28.1% to top a billion pounds for the first time, despite the increasing value of the £ Sterling.  Domestic sales of BAA members rose less dramatically, up by 7% from £483.6 million to £516.4 million ($826 million).  We will have a full report in next month’s CPM.

AGRIA FOR SALE

Bulgaria’s Privatisation Agency is seeking bidders for the country’s sole producer of active ingredients, Agria SPJSCo, Plovdiv.  The company has 443 staff and manufactures zineb (15,000 tonnes per annum capacity) and copper oxychloride (4,000 tpa).  Annual sales are about $US 15 million, of which 40% are exports.  Agria also formulates herbicides, fungicides and insecticides for the domestic market, acting as an agent for many foreign pesticide suppliers.

NATURALIS APPROVAL IN SPAIN

Intrachem’s Spanish affiliate, Agrichem SA (Madrid), has received the final registration for Naturalis-L for control of whitefly on tomatoes, pepper and cucurbits. Naturalis-L is a biological insecticide based on a strain of the fungus, Beauvaria bassiana.  It is a proprietary product that is manufactured by the US company, Troy Biosciences, Phoenix.  This is the first approval for Naturalis-L in a European Union country.  Intrachem already has an approval for ornamental crops in Switzerland.

Chinese News and Markets
NEW GUANGDONG PESTICIDE PLANT 

A new US$4.8 million pesticide production facility has come on-stream in Guangdong, a joint venture between Guangdong Yingde Pyrites Mining Plant and Guangzhou Pesticide Factory.  The main pesticides to be produced at the new facility, which has an annual production capacity of 3,000 tonnes, include dimethoate, butachlor and acetochlor.

HERBICIDE PRODUCTION NEWS 

Trial production of the herbicide, oxyfluorfen, in Zhejiang Lanxi Pesticide Factory has passed expert evaluation and will soon be released on the market.  Production equipment with an annual capacity of 30 tonnes technical product has been installed in the factory and large-scale production will commence shortly.

The Pesticide Plant of Jilin Chemical Group has invested US$0.24 million to update its atrazine production equipment.  Its annual output capacity has now been raised to over 5,000 tonnes.

The glyphosate technical innovation project of Zhenjiang Jiangnan Chemical Factory, involving an investment of US$ 0.72 million, has now entered into full-scale production. The Jiangnan Chemical Factory is reported to be the largest glyphosate producer in China.
PESTICIDE QUALITY FINDINGS

Results from first quarter pesticide quality surveys conducted by the State Technology Bureau have been released.  Eight out of eleven producers of the rice fungicide, tricyclazole, from Zhejiang, Jiangsu, Jiangxi province and Shanghai met the qualifying national industrial standard. Some small-sized producers could not meet the standard for tricyclazole content and suspension ratio.  Chinese statistics show that the annual domestic consumption of tricyclazole is about 6,000 metric tons, and domestic producers, mainly the State-owned enterprises, dominate the market.

Dichlorvos is one of the most widely used pesticides in China. Currently, there are more than 80 producers, spread throughout the country, with total output volume of over 40,000 tonnes per annum. The first quarter quality survey covered 36 dichlorvos producers from 12 provinces and municipal cities, and the qualification ratio reached 87.5%, much higher than in previous surveys.

INTERMEDIATES PRODUCTION

Two intermediates used in pesticide production have been approved in technical assessments recently.  They are p-isopropylaniline, developed by Wuxian Agrochemical Industry Group Co. (WAIG) in co-operation with the Chemical Research Institute of Hunan Xiangtan University, and monocyanamine, developed by WAIG alone.  In the past, China has relied on imports of p-isopropylaniline, which has restricted the production and development of domestically-made herbicides.  

The chloroacetic acid technical innovation project of Haimen Pesticide Factory has passed the expert panel evaluation.  Large-scale production has now started.  Yingli Company of Tsinghua University Ziguang Group offered technical support for project.  It is reported that the technology has reached the level s planned and that consumption of raw materials has been greatly reduced.

NEW AGROCHEMICAL GROUPINGS 

Increasing consolidation is occurring in China’s pesticide industry and two new groupings have recently been established.  Chongqing Agrochemical (Group) Corporation (GAGC) has been formed from the merger of Chongqing Pesticide Plant and Chongqing Dongfeng Chemical Factory. Chongqing Chemical Import & Export Corporation, Chongqing Jialing Pesticide Factory and Chongqing Shengli Chemical Factory have also joined the new group, which is based in Chongqing municipal city, as affiliated members.

The Group aims to become the leading pesticide producer and exporter in the West of China.  It will sell three product lines, namely pesticides, chromium salts and silica gels.  GAGC aims to achieve sales revenue of US$57.8 million and pre-tax profits of US$2.6 million this year.

Jiangsu Shanyang Group

The Jiangsu Shanyang Group, which comprises the Qingjiang Pesticide Factory, Pesticide Laboratory Factory, Nanfang Chemical Factory, Dongfang Factory and Suhuai Chemical Factory, as well as some other companies, has been established in Huaiyin, Jiangsu province recently.  The group, which has been approved by the Jiangsu Economic Restructuring Commission, will focus on R&D and production of pesticide and other fine chemical products.  It plans to achieve a total output value of US$144.6 million and pre-tax profit of US$14.5 million over the period of 1996-2000.

JIANGSU R&D CENTRE 

The Jiangsu Plant Diseases and Insect Pests Treatment Research Centre, funded by the Plant Protection Division of Jiangsu Agricultural Science Institute, has been established in Jiangsu province.  The main function of the centre is the research and development of new plant varieties, insecticides and fungicides. It plans to develop safe and more effective replacement products for methamidophos and dichlorvos.

RHÔNE-POULENC JOINT-VENTURE

The official visit of the French president, Jacques Chirac, to Beijing this month coincided with the signing of a US$90 million joint venture agreement between Rhône-Poulenc and Hangzhou General Pesticide Plant, China’s second-largest pesticide producer.  The agreement followed a letter of intent between the two companies signed on 17 July, 1996.  

Rhône-Poulenc will hold a 75% stake in the proposed joint venture and Hangzhou the remaining 25%.  The jv will manufacture RP’s insecticide Regent (fipronil) and other active ingredients and intermediates.  It will also distribute Regent in the Chinese market.

Fipronil is the first foreign pesticide being sold in China to benefit from new patent protection provisions.  Regent has been approved in China since 1994 and is being widely used on rice and cruciferous crops.

Fipronil sales are increasing rapidly in the other main Far East markets, including Thailand (see later.).  Rhône-Poulenc obtained its first approvals for fipronil in India last month, for use on rice, as Regent 3 GR and Regent 50 SC formulations.  

INTERNATIONAL AGROCHEMICAL CONFERENCE

International Agrochemical Conference ’97, organised by the Ministry of Chemical Industry of China (MCIC), will be held in Beijing next month, from 24-25 June.  According to MCIC, the conference will focus on the application of chemical science and technology and there will be discussions on investment, trade, technical licensing and other forms of co-operation for crop protection products and fertilisers.

As well as senior officials from MCIC, a number of well-known executives and Chinese industrial decision-makers will be giving presentations at the conference, including Dr Elmo Beyer of DuPont and representatives from Novartis, DowElanco, Monsanto and Rohm & Haas.  There will also be presentations on the development strategy for agrochemical investment in China and the status of administrative and patent protection.  Further details can be obtained from Miss Tang Xiangying at MCIC’s Department of International Co-operation (Tel: +86 10 6492 0162  Fax: +86 10 6492 0183).

SANONDA SHARE FLOTATION

The B-shares of China’s largest pesticide company, Hubei Sanonda Ltd, made their debut on the Shenzhen stock exchange on 15 May.  The shares, available to foreign investors, jumped by 69% from an issue price of HK$3.48 to close at HK$5.89.  The company sold 100 million shares to raise HK$348 million (US$45 million) of new capital, which will be used to finance new productions facilities for pesticide intermediates and active ingredients.

The original B-share offering last month was oversubscribed 10 times.  Sanonda’s 97.23 million A-shares, available to Chinese domestic investors, are also quoted on the Shenzhen Exchange.  The Chinese government holds the other 84.73 million company shares. 

SEED COMPANY ISSUES STOCK 

Hefei Fengle Seed Service Co. Ltd, Anhui province, has received approval from the China Securities Regulation Committee for a listing in the domestic securities market.  The company’s A-share, issued for domestic investors only, has made its debut on Shenzhen Stock Exchange.  Hefei is the first seed company in China to issue shares.

FENPROPATHRIN EXPORT SALES 

Hubei Gongan Pesticide Factory has concluded more than ten fenpropathrin export contracts, totalling some 0.6 million litres of product, in the first three months of this year.  The factory has announced that it is currently seeking registration of fenpropathrin in Australia and Western European countries. The company’s fenpropathrin production capacity has now reached 1.5 million litres per annum.

FOREIGN TRADING FOR QINGJIANG

The Ministry of Foreign Trade and Economic Co-operation recently granted foreign trading rights to the Qingjiang Agrochemical Factory (QAF), authorising it to enter international markets directly and independently.  In the past, all its products, including ethephon, chlortoluron and buprofezin, were exported through foreign trade agents.  In future, QAF intends to increase its competitiveness in international markets.

OTHER CHINESE NEWS

The Ministry of Chemical Industry has accepted the application from Novartis for administrative protection of its herbicide, prosulfuron (Pead) and started the evaluation work in conformity with the Agrochemical Substance Administrative Production Regulation of China.

The Agricultural Technology Promotion Centre of the Ministry of Agriculture recently held a meeting in Haikou, Hainan province, with the aim of expanding the application of Da Gong Chen (imidacloprid) nation-wide.

A new biological pesticide has been developed by Inner Mongolian Gardening Institute for the control Phylloxera on vines.  Once it has been used, its preventive effects are reported to last for some years. 

Asia-Pacific Crop Protection Markets ’97

Top executives met in Bangkok last month for Asia-Pacific Crop Protection ’97, a conference examining business issues in seven key markets that are attracting growing interest and investment, namely China, India, Pakistan, Thailand, Indonesia, Malaysia and Vietnam.  The event was organised by the Centre for Management Technology, from whom full conference proceedings are available (Tel: +662 266 7767  Fax: +662 237 2189).

KEY ROLE FOR GENERICS

Generic pesticide products and their intermediates play a major role in the Asia-Pacific region, as outlined by Dr Nigel Uttley of Enigma Marketing Research, which is currently preparing a study on the topic with another UK consultancy, Landell Mills Market Research Ltd, Bath.  Dr Uttley estimates that 44% of the global pesticide market is accounted for by off-patent pesticides, but the proportion is very much higher in Asia.  Insecticides dominate the market in most parts of Asia, accounting for over 55% of the overall crop protection market in the seven key conference countries.

Uttley estimated that there were 26 insecticide active ingredients with annual sales of over $US 20 million in the region, but only 9 fungicides and 7 herbicides.  There are 45 active ingredients with annual sales of over $10 million in China alone and 23 in India.  Dr Uttley expects crop protection sales in the region to grow by 8% per annum over the period 1996-2000, with herbicides sales increasing by 13%, fungicides by 8% and insecticides by 5%.  Although some delegates felt his projections were a bit high, most were very optimistic about future prospects.

PAKISTAN – MAINLY A COTTON MARKET

Mr S M Saleem, Managing Director of National Pesticides Corporation (Private) Ltd, gave a presentation of the current status of crop protection in Pakistan, with an update of the market situation he gave at the IBC Conference in Kuala Lumpur last year (October CPM).  Pesticide sales at trade level in 1996 fell by over 13% to US$ 318 million.

	Pesticide Sales in Pakistan (US$ million)

	
	
	
	

	Products
	1996
	1995
	Change

	Insecticides
	290
	331
	-12%

	Herbicides
	20
	29
	-31%

	Fungicides
	7
	6.5
	11%

	Others
	1
	0.6
	67%

	Total
	318
	367
	-13%

	Source: S M Saleem
	
	


The pesticide market in Pakistan is dominated by the cotton crop, which can account for as much as 90% of the total.  Sugar cane and rice are increasing in importance due to government price support.  The overall market has been growing consistently over the last 15 years, with an average annual rate of 15%.  However, 1993 and 1996 were very dry, resulting in reduced sales. 

According to Mr Saleem, about 90% of the cotton area currently receives pesticide treatments, well above the level in rice (30%), corn (25%), fruit and vegetable crops (20%), sugarcane (15%) and wheat (5%).  Pyrethroid and organophosphorus products dominate the cotton insecticide market, with a marked shift to tank-mixing in the last few years, although Olatrin C (profenofos + cypermethrin) remains a very important product with sales of 3 million litres.  Resistance is a growing problem in whitefly and Heliothis.

Product Registration in Pakistan

There are three systems of pesticide registration operating in Pakistan now, as a result of amendments made in 1992.  Two of these relate to “brand name” products, which may be tested locally (Form 1) or can be approved on the basis of existing foreign registrations (Form 17).  

The third (Form 16) is restricted to generic products and is restricted to twelve active ingredients, namely dimethoate, triazophos, cypermethrin, methamidophos, monocrotophos, endosulfan, fenvalerate, acephate, benomyl, copper oxychloride, butachlor and isoproturon. 

Since 1993, there has been fierce competition between generic suppliers.  There are over 120 different product registrations for both cypermethrin and methamidophos and over 50 for fenvalerate, endosulfan and isoproturon.

No pesticide active ingredients are produced in Pakistan at present.  Pesticide imports are subject to 25% duty on CIF value (previously 35%), together with a regulatory duty of 10% CIF value and advance income tax of 5% on the duty paid value.  This applies for both technical and formulated product, but may be reduced for the technical.  The advance income tax levy may also be reduced. 

VIETNAM

Vo Van Duc of Vipesco reiterated his company’s desire to form new joint ventures (October CPM) commented on the dramatic turnaround in Vietnamese agriculture.  The country is now exporting major quantities of rice.  The government stopped accepting pesticide registration applications some months ago, but is expected to resume again this month.  Use of a number of pyrethroid and organophosphorus products has been restricted.

CROP PROTECTION IN THAILAND
Apart from India and China, few active ingredients are made in the region.  The herbicide paraquat provides one of the exceptions and Zeneca has a production plant in Thailand.  Paraquat is the leading pesticide sold in Thailand, with annual sales of about $US 50 million, according to P Sayapongse of Du Pont (Thailand) Ltd.

Mr Sayapongse estimates that the total crop protection market in Thailand was worth about $US 304 million at end-user level in 1996.  Herbicides account for 45% of the Thai market.  The Thai market has been growing at 7% per annum since 1990, but Sayapongse expects the average rate to drop to 3.3% over the next 10 years.  Sales of fungicides (3.8% pa) and herbicides (3.3%) are expected to grow more rapidly than insecticides (3.0%).

	Thai Pesticide Sales ($ million)

	
	
	
	

	
	1996
	1995
	Change

	Herbicides
	136.3
	131.7
	3.5%

	Insecticides
	115.0
	112.2
	2.5%

	Fungicides
	38.2
	36.8
	3.8%

	Others
	14.5
	14.0
	3.6%

	Total
	304.0
	294.7
	3.2%

	Source: P Sanyapongse
	
	


Zeneca, Thai Market Leader

Zeneca is the leading national distributor in Thailand, accounting for over 20% of the market.  Bayer’s sales of Confidor (imidacloprid) have been growing rapidly in citrus crops.  TJC (Thai-Japan Co-operation) is a joint venture between the co-op organisation, Zen-Noh, Kumiai and a local Thai company, which holds a 51% stake.  Biotechnology is likely to become important in Thailand and Monsanto recently recruited two seed specialists for its local affiliate.

	Thai Companies by % Market Share 

	
	
	

	1.  Zeneca
	20.5
	

	2.  Monsanto
	12.0
	

	3.  Novartis
	8.0
	

	4.  DuPont
	7.0
	

	5.  TJC
	6.2
	

	6.  Bayer
	6.0
	

	7.  Rhône-Poulenc
	5.4
	

	8.  AgrEvo
	4.6
	

	9.  Cyanamid
	4.8
	

	Other Companies
	25.5
	

	Total
	100.0
	

	Source: P Sanyapongse
	


Imports Dominate Thai Market

Over 200 pesticides are imported into Thailand by about 400 companies and there are over 4700 registered dealers.  There are some 70 formulation plants in Thailand. Pesticide imports accounted for over $180 million in 1995, with glyphosate easily the most important.  Fipronil imports have been rising sharply, reaching $3 million in 1995.  India and China are the main generic suppliers, but quality and reliability have been very variable.  

	Thai Pesticide Imports ($US million)

	and Compound Annual Growth Rate (CAGR)



	 
	1995
	1989
	CAGR

	Glyphosate
	26.4
	9.7
	18%

	Ametryn
	9.3
	4.1
	15%

	Atrazine
	7.9
	2.7
	20%

	2,4-D
	6.9
	5.0
	6%

	Monocrotophos
	6.3
	7.3
	-3%

	Methomyl
	6.3
	5.8
	2%

	Cypermethrin
	5.1
	2.1
	16%

	Methamidophos
	4.2
	2.5
	9%

	Bromacil
	3.9
	2.9
	5%

	Endosulfan
	3.9
	3.1
	4%


At present, there are no import duties imposed on active ingredients, if formulated locally, or on formulated products.  Product pricing is controlled by the Ministry of Commerce, with limits made on mark-ups for generic (45% of CIF price) and specialty (65%) products.

Pesticide Distribution in Thailand

Co-operatives play an important role in pesticide distribution.  The Department of Agricultural Extension also acts as a distribution channel for pesticides and seeds, without charge, accounting for $70-80 million of sales per annum.  It plays a key role in times of drought or flooding.

The Organisation of Rubber Replanting Aid Fund (ORAF) has a long-term loan from the World Bank to change the rubber clones grown in Thailand.  It is the largest buyer of glyphosate in Thailand.  Prices of glyphosate formulations have tumbled from 480 to 100 Baht per litre in recent years.  Thai pesticide prices are amongst the cheapest in the region.

There is some uncertainty about the future registration status of monocrotophos, methyl parathion, methamidophos, EPN, phosphamidon and abamectin in Thailand and the possibility that some of these insecticides could be banned.

Thai Markets by Crops

Rice accounted for over 12% of pesticide expenditure in Thailand in 1996, but vegetable crops have been growing in importance and now match rice.  Citrus crops represented over 8% of the Thai pesticide market in 1996, rubber and sugar cane about 7%, followed by oil palms, soybeans, pineapple and grapes rubber, all at about 4%.

INDIAN MARKET

India’s agriculture has made great advances over the last 25 years.  Although crop areas have not changed much, cotton production has more than doubled and food grain output has increased by over 75%.  Much of this additional productivity can be attributed to increased use of fertilisers and pesticides.  India is amongst the world’s top four producers of rice, cotton and wheat and is a major exporter of these crops.  

However, as Dr Raghavender of Lupin Agro pointed out in his detailed presentation (April CPM), there is still considerable scope for improvement.  Average yields of rice and cotton in India are low by world standards.  Average pesticide expenditure is also very low at US$ 3 per hectare, compared with $28 in the USA, $135 in Germany and $663 in Japan.

Dr Raghavender described India as a “village society”, with only 5% of its 950 million inhabitants living it big cities.  The country has a poor infrastructure, so it needs to be self-sufficient as distributing food imports is impractical.  About 30% of India’s GDP comes from agriculture and 63% of the people are dependent on it.  India has a thriving pesticide industry, which is now being exposed to international competition with the phased withdrawal of import duties up to 2005.

The Indian pesticide market was valued at US$704 million in 1996, up 9% on the previous year.  Insecticides account for over 75% of the total, although herbicides and fungicides are growing rapidly in importance.  Cotton accounts for 45% of the crop protection market, followed by rice (22%), vegetables (9%), plantation crops (7%) and wheat (4%) and pulses (4%).

	Indian Pesticide Sales ($ million)
	

	
	
	
	
	

	
	1996
	1995
	Change
	

	Insecticides
	535
	504
	6.2%
	

	Fungicides
	85
	56
	51.8%
	

	Herbicides
	77
	82
	-6.1%
	

	Others
	7
	6
	16.7%
	

	Total
	704
	648
	8.6%
	

	Source: M Raghavender
	
	
	


Rallis and Gharda are the leading crop protection companies in India.  Both had just under 10% market share in 1995, followed by United Phosphorus (8%), Excel (7%), Bayer (7%), AgrEvo (6%), DE-Nocil (6%), Ciba (5%), Lupin (5%) and Indofil (4%). 

Generic insecticides dominate the pesticide market, with the leading ten accounting for over 70% of the value in 1996.  These were monocrotophos, which accounted for 17%, followed by cypermethrin (10%), endosulfan (8%), quinalphos (8%), chlorpyrifos (7%), fenvalerate (6%), acephate (5%), BHC (4%), phorate (4%) and methyl parathion 3%.   

	Indian Insecticide Sales (tonnes ai)

	
	
	
	

	Products
	1996
	1995
	Change

	Monocrotophos
	8000
	6900
	15.9%

	Cypermethrin
	1400
	1100
	27.3%

	Endosulfan
	5400
	5500
	-1.8%

	Quinalphos
	3500
	3000
	16.7%

	Chlorpyrifos
	2500
	1800
	38.9%

	Fenvalerate
	1600
	1350
	18.5%

	Acephate
	2500
	1700
	47.1%

	BHC
	5000
	10000
	-50.0%

	Phorate
	3900
	3900
	0.0%

	Methyl parathion
	1800
	2000
	-10.0%

	Source: M Raghavender
	
	


Isoproturon is the leading herbicide in India, accounting for 3.7% of the total pesticide market by value in 1996, followed by butachlor (1.8%), paraquat (0.9%) and 2,4-D (0.9%).  Mancozeb (4%) and carbendazim (2%) are the leading fungicides. 

	Indian Herbicide Sales (tonnes ai)

	
	
	
	

	
	1996
	1995
	Change

	Isoproturon
	3350
	2500
	34.0%

	Butachlor
	2400
	2200
	9.1%

	Paraquat
	1500
	1400
	7.1%

	2,4-D
	2000
	1950
	2.6%

	Anilofos
	445
	500
	-11.0%

	Glyphosate
	220
	210
	4.8%

	Pendimethalin
	130
	100
	30.0%

	Atrazine
	290
	400
	-27.5%

	Fluchloralin
	170
	150
	13.3%

	Alachlor
	1280
	895
	43.0%

	Source: M Rhaghavender
	
	


Mancozeb is the leading fungicide sold in India, accounting for 4% of the total pesticide market by value in 1996.  It is followed by carbendazim (2%), copper oxychloride (1%), metalaxyl (1%) and sulphur (0.6%)
	Indian Fungicide Sales (tonnes ai)

	
	
	
	

	Products
	1996
	1995
	Change

	Mancozeb
	6400
	5000
	28.0%

	Carbendazim
	750
	480
	56.3%

	COC
	2700
	2500
	8.0%

	Metalaxyl
	20
	9
	222.0%

	Sulphur
	11000
	10000
	10.0%

	Captan
	385
	350
	10.0%

	Hexaconazole
	200
	100
	100.0%

	Edifenphos
	130
	120
	8.0%

	Ziram
	570
	550
	3.6%

	
	
	
	

	
	
	


SCI Semiochemicals Conference
Over 70 delegates attended the conference Semiochemicals in Integrated Crop Management: Commercial Prospects on 13 May in London, organised by the Pesticides Group of the Society of Chemical Industry.  Most were from research institutes and universities, with few from industry.  

The comparative lack of commercial interest reflects the failure of semiochemicals to live up to their early promise.  Discovered some 40 years ago, and first brought to market 15 years later, there have been few success stories and a number of commercial casualties.  It was evident from the conference that further scientific breakthroughs are crucial to revive industry’s flagging interest.

PUSH-PULL STRATEGIES

Dr J A Pickett of IACR-Rothamsted commented that a better understanding of plant and insect chemical ecology was essential for the potential of semiochemicals to be realised.  He argues that semiochemicals should be used as part of integrated management, drawing a number of approaches together in a push-pull strategy.  His research has given promising results with the use of “trap crops” such as sorghum and Desmodium in subsistence crops in Africa.

CINDERELLA INDUSTRY

As Dr Owen Jones, managing director of AgriSense, commented in his lecture, semiochemicals are “a Cinderella industry that has not quite made it to the ball”.  Although its parent company has been through some turbulent times (January CPM), AgriSense has been enjoying some success, particularly in Egypt, and won the Queen’s Award for Export last month.

Dr Jones estimates the current world market for semiochemicals to be worth some US$70 million at company ex-works level, less than 1% of the insecticide market.  Some 60% of the semiochemical market is accounted for by 12 companies, 6 of which are North American.  He estimates that 40% of semiochemical sales come from pest monitoring systems, with the bulk of the other sales coming from mating disruption products.

According to Dr Jones, the semiochemical market in North America accounts for about $22 million, the “ENAME” countries (Europe, North Africa and the Middle East) for $28 million, with other countries, in particular the Far East, making up the other $20 million.

Pest Monitoring Market

The pest monitoring market can be split into several sectors.  Diagnostic tests for the presence or absence of pests are widely used by quarantine inspectors and there are frequent government tenders.  About 250,000 traps are used in California each year for detection of Mediterranean fruit fly on imported produce.  Monitoring systems are used to detect when a pest comes into a crop and for help in the best timing of insecticide spraying. 

The use of traps to establish the correlation between catches and infestation has been less successful, commented Jones.  Monitoring systems are also used to confirm treatment efficacy, eg in stored produce after fumigation. 

The monitoring market in North America is worth about $9 million at producer level, similar to that in ENAME countries.  In North America, the main pests monitored are medfly, boll weevil, gypsy moth and other fruit pests.  In ENAME, pink bollworm in Egypt is the main market.  Others include vine pests in Spain and Greece, in particular Lobesiana botrana, codling moth and leafrollers in top-fruit and stored products.  The monitoring market has a “healthy future assured”, commented Dr Jones, although market penetration, for the most part, has been achieved, making growth prospects limited.  

Pest Control Market

The control market, in contrast, has much greater growth potential, but technological breakthroughs are required to achieve this.  Mass trapping has proved only modestly successful.  It works well for bark beetle, as indicated in a presentation from Professor Wittko Francke of Hamburg University, but only the males are attracted and it is necessary to get at least 98% to be effective.  There is also a shortage of attractants commercially available in some cases.  A system to attract males and females would be better.  

The “lure and kill” approach is still in its infancy, with a lot of scope for development.  The Golden Mallory system for houseflies has proved very successful.  Mating disruption products have proved best when hand applied.  Two types dominate, namely the Selibate system from AgriSense, licensed from NRI, and the twist system from Shin-Etsu.
KEYS TO SEMIOCHEMICAL SUCCESS

The key factors for semiochemical success are reliability, cost and registration.  Although many countries offer waivers on data requirements for semiochemicals, the USA is the only country to have separate registration regulations.  Companies often have to spend up to 25% of sales on registrations.  Semiochemicals are not reliable at high pest densities or on small plots.  The mechanisms of mating disruption are still not well understood. 

ACTIONS OF AZADIRACHTIN

Azadirachtin, derived from the seeds of the neem tree, does not spring to mind as a semiochemical, but found an important place at this conference (see also Ghent Conference), due to its anti-feedant activity against many insect species.  It also has marked insect growth regulatory and sterility effects, but these vary from species to species.  Lepidoptera are very sensitive to azadirachtin’s anti-feedancy and sterilant effects.  Azadirachtin binds strongly to a protein site on the testes of desert locusts, but has much less effect on the plains grasshopper.

Dr Jennifer Mordue of Aberdeen University related some of the background to azadirachtin.  Observations that locusts do not feed on neem trees were first recorded in 1952, leading to the isolation of azadirachtin by David Morgan in 1968 and its structure elucidation in 1987. 

BRITISH NEEM GROUP

Much of the pioneering work on neem has been done in the UK, so it is not surprising that researchers from a number of centres have clubbed together to pool their expertise.  The British Neem Group for Azadirachtin Research is an informal association of UK scientists formed last year to investigate the basic science behind azadirachtin.  They meet regularly and are co-operating to get grant funding for their research.  The co-ordinator for the British Neem Group is Steven Ley, Professor of Organic Chemistry at Cambridge University.

AZADIRACHTIN CHEMISTRY

Professor Ley outlined the progress his research team is making in developing synthetic routes to azadirachtin and elucidating structure and activity features of this complex molecule and its analogues.  His team is using molecular modelling methods to design novel mimics to generate a new range of safe insecticides.

Professor Ley is very enthusiastic about the potential for new leads from the neem work, although he acknowledges that it will take some time to come up with a winner.  A protein-based screen would be required to help develop a new synthetic product, but Ley told CPM that he believes there is the potential to produce novelty products comparable in their potential importance with the pyrethroids.

The dihydro (and tetrahydro) derivative is more stable than azadirachtin itself.  Rohm & Haas had plans some years ago, to set up a manufacturing plant in India, but dropped them at the last moment.  One delegate at the SCI conference wistfully recalled how he was co-operating with ICI in applying for a patent on neem technology as long ago as 1971.  However, ICI withdrew its support.  Such are the vagaries of industrial development.

PROGRESS FROM FORTUNE BIOTECH

One company hoping to prosper from neem is Fortune Biotech Ltd, Secendrabad, India, which has been developing azadirachtin products under the trade name Aza.  Dr John Immaraju, who is working for the company in the USA, gave an overview of progress.  Fortune’s extraction facility in India is the world’s largest and can process over 10,000 tonnes of neem seeds per annum.  It also has a 7,500 tonne silo. 

The company has been selling 0.15% and 0.03% azadirachtin formulations in India since 1996, for use mainly on tea and cotton.  One of its distributors, Madras Fertilizers Ltd, has recently become a shareholder in Fortune Biotech, as has the UK company, Cardiff Chemicals Ltd, which has developed Fortune’s neem extraction process. 

The neem tree is very common in India and there are estimated to be 17-24 million trees.  The seed potential from this is 500,000 tonnes, but only 15-20% makes it way to the marketplace.  The neem seed is very rich in oil, some 40-45% of its weight.  Twenty years ago, there were incentives from the Indian government to develop new oil sources.  Since then, neem oil has found a wide variety of uses, including soaps and shampoos.

The fruiting season is from July to October when the fruit drop to the ground and are collected.  There is tremendous variation in storage and processing.  Fortune has set up collection centres in areas where there is high azadirachtin content.  The content is at its highest at maturity, but the fruit must be depulped straightaway and dried by air and heaters, as fermentation destroys it.  A tonne of neem seeds typically yields about a kilogram of azadirachtin, but it can vary widely.  The neem cake by-product is used as a nematicide on tea estates and organic fertilizer.

US Registration Application for Aza

In view of limited natural supplies, Dr Immaraju sees neem very much as a niche product. Aza has controlled whiteflies and tomato pinworms well in US trials and Fortune Biotech is submitting a registration dossier to the US EPA this month.  It hopes to obtain approval later this year.  Aza has been exempted from residue tolerance requirements for food crop applications below 20 g ai/acre.  

In practice, Fortune is examining rates of 5-15 g ai/acre, with target markets of greenhouse crops, turf, mushrooms and organic food crops.  Immaraju expects that Aza and other neem products will “cannibalise” some of the Bt market, gaining perhaps 10% of the overall biopesticide market.  It will also take some of the synthetic IGR market.
Ghent Crop Protection Conference

Over 400 delegates from 30 countries attended the 49th International Symposium on Crop Protection at the Faculty of Agriculture and Applied Biology at Ghent University on 6 May.  A minute's silence was observed in respect of the recent, untimely death of Professor Danny DeGheele, one of the organising vice-chairmen.

RHIZOSPHERE MANAGEMENT AND ENDOPHYTES

The opening plenary lecture was given by Professor Richard Sikora of the Institute of Plant Diseases at the University of Bonn.  He discussed “biological system management” in the rhizosphere and commented that "a healthy root system is a figment of one's imagination", that there are just certain areas of healthy tissue present in any plant.  All plants are under abiotic stress and constant attack from lesion nematodes, fungi and bacteria.  Siora stated that In Germany no nematicides are currently approved, making root protection difficult.  

The majority of fungi and bacteria around roots do not cause damage and can be beneficial, in particular microbial “endophytes”.  Their role is likely to become more important with new developments such as tissue culture of bananas and vegetable transplants.

Professor Sikora's own research has shown that 21% of tomato endophytes obtained from root tissue have a suppressive effect on root-knot nematode and 57% in the case of banana endophytes.  In the absence of nematodes, these endophytes will also enhance plant growth.  Sikora has also shown that the endophytes can have a systemic effect in a plant and questioned whether they should even be as biopesticides.  

When applied to one side of the root system, they can also give protection of the other side.  These types of endophytes are already being used in peanuts, maize and cotton in the USA.  Professor Sikora views these findings with optimism for the future management of soil-borne pests and diseases, for what he describes as "inside-out and outside-in" management approaches.

DEVELOPMENTS WITH NEEM

Dr Huburtus Kleeberg, managing director of the German company, Trifolio-M GmbH, Lahnau, gave an interesting presentation on his company's experiences with NeemAzal-T/S, a proprietary neem formulation it has developed.  Trifolio began working on the neem tree, Azadirachta indica A. Juss, in 1988 and developed a unique water-based extraction process for neem seeds to produce the "active ingredient" NeemAzal . This contains at least seven compounds, the most important of which has been identified as azadirachtin A.  Solvent-based extractions give a different cocktail of chemicals (see also our SCI Semiochemical Conference coverage).  Trifolio’s first formulation was developed under the name of NeemAzal F.

NeemAzal in India

Trifolio subsequently developed a better formulation NeemAzal-T/S, containing 1% of azadirachtin A, and this was commercialised in India by E.I.D. Parry, Madras, which licensed the extraction technology from Trifolio.  Parry has the capacity to produce 10 tonnes per day of the formulation and has been selling NeemAzal-T/S for several years now, chiefly for use on tea, but also on cabbages.

NeemAzal In Europe 

The Swiss company, Andermatt Biocontrol AG, Grossdietwil, launched NeemAzal in Switzerland in 1995 for use on apples, the first neem product approval in Europe.  Andermatt is extending its use to other crops, including potatoes and vegetables, this year.  Trifolio is pursuing registration of NeemAzal in Germany and also developing it in other countries, including Italy and Scandinavia.  Dr Kleeburg sees good potential for the product in glasshouse vegetable and ornamental crops.

Good results have been obtained with NeemAzal-T/S against lepidopteran larvae such as O Brumata, Yponomeuidae, L dispar etc.  Activity has also been shown against Colorado potato beetle, Leptinotarsa decimleata, and cockchafer.  Neem is slow-acting as it affects the hormone system, and can take up to ten days to exert its full effect.  However, larvae stop feeding a few hours after treatment and moulting inhibition follows after a few days.  Neem also reduces adult fertility.

Neem degrades rapidly, after 3-7 days, so spraying has to be timed very accurately.  NeemAzal-T/S is stable at 20ºC for up to two years, but only up to a year at 30-40ºC.  It shows promise for lice control in hair and ectoparasite control in cattle, as well as for protection of stored textiles.  The product is safe for beneficials as it has to be ingested.  

Work shows that sucking insects such as D plantagiena, M rosae, A Pisum, A sambuci and T vaporarium can be controlled with a new neem formulation that Trifolio is developing.  This permits the diffusion of the active ingredient into the leaf.  Trifolium is also working on a fungicide derived from natural sources, although this is 4-5 years away from commercialisation.

Neem as a Fungicide

In another paper at Ghent, from O Volf of the Institute for Phytopathology and Applied Zoology, Justus Liebig University, Giessen, evidence was presented of fungicidal effects given by the leaves of the neem tree.  The activity varied according to the source of the neem leaves.

ENTOMOPATHOGENIC NEMATODES

D J Wright of the Department of Biology at Imperial College, Silwood Park, gave an overview of work with nematodes in Malaysia for control of diamondback moth larvae in the Cameron Highlands on cabbage crops.  Until now, use of nematodes for biocontrol has been restricted to soil insects. 

 Wright argues that more emphasis should be placed on selection of nematodes adapted to local temperatures (his were selected from East Coast locations) and the use of low and ultra-low volume applications to optimise placement.  His work shows promising results, but Wright commented that it was "too early to say whether it is commercially viable or not".

NOVEL CONTROL OF DIABROTICA

Hans Hummel of the University of Giessen appealed at Ghent for support from industry to help develop a new method for control of Diabrotica spp, a serious pest of maize and cucurbits.  Diabrotica causes an estimated $1,000 million of damage to maize in the USA, according to Hummel, and was recently reported for the first time near Belgrade, Yugoslavia, posing a threat to maize in Eastern Europe.

Plant kairomone mimics offer a promising solution by affecting the behaviours of adults.  Hummel has used sticky traps permeated with the kairomone mimic, 4-methoxycinnamaldehyde (MCA), a powerful attractant for both sexes and better than the natural pheromone secreted by the female.  Diabrotica virgifera virgifera adults are effectively disrupted at MCA permeation rates of 120 g/ha, but D barberi less so.

RESISTANT BELGIAN BLACKGRASS

H Eelen of the University of Ghent presented findings of work on sixteen blackgrass populations collected from winter wheat and sugar beet field in two coastal areas of West Flanders in relation to resistance to urea and “fop” herbicides.  Fop herbicides were introduced into Belgium at the end of the 1980s and selection for resistance has been strong.  Greenhouse bioassays have shown that resistance to fenoxaprop does not necessarily imply resistance to clodinafop. 

CROP PROTECTION COMPENDIUM

Dr Peter Scott of CAB International (CABI) launched the Crop Protection Compendium at the Ghent Conference.  Dr Scott is Chairman of the International Consortium of 22 public and private-sector organisations that has developed the compendium.  The first module, which has a specific emphasis on Southeast Asia and the Pacific, has taken over $1.5 million to produce.  A further development project, which will require another $1.5 million in funding, will give global coverage by January 1999.

Produced on CD-ROM, the compendium has detailed data sheets on about 1,000 pests ((including diseases and weeds) and their natural enemies, written by 500 specialists.  The compendium will be updated annually, eventually moving to an Internet website.  Another feature is the inclusion of the CABIKEY, the computer-aided biological identification key.

The CPC comes with a price tag of $US 2,000 ($500 for subscribers in developing countries), with Ghent delegates offered additional discounts for subscribing at the conference.  The CD-ROM is very impressive, with many interactive features and will undoubtedly prove to be an invaluable and encyclopaedic reference tool for workers in crop protection.

THE CROP PROTECTION DIRECTORY

Also published this month is the International Edition of the Crop Protection Directory from Elaine Warrell Associates, London (Fax: +44 181 297 0789), with detailed profiles of 1350 organisations, companies, research centres and consultants operating internationally in crop protection.
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