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Table 1  CUCURBITS
· CUNs for cucumber (Belgium, France, Greece, Malta) and melon (France, Italy).
· Key pests controlled by MB (varies according to country):  Meloidogyne spp, other nematodes; Fusarium oxysporum f.sp. radicis cunumerinum, Fusarium solani, Monosporascus cannonballus, Phomopsis sclerotioides, Pyrenochaeta, Phytophthora spp, Pythium spp, Rhizoctonia solani, Sclerotinia sclerotiorum, Verticillium spp, various weeds
	Available alternatives for

Cucurbits
	Countries where alternative is available 

(R = registered,  U = used at commercial level)
	Countries where registration is underway, estimated year of registration
	Key pests species controlled by this alternative

[more information will be added in this column, relating to specific species]

	1,3-dichloropropene (1,3-D)
	Belgium RU.

France RU for melon, cucumber.

Greece RU.

Italy RU.

Spain RU.

UK R.
	 
	Highly effective against nematodes (MBTOC 2002:45). 1,3-D applied through buried drip lines provided excellent control of nematodes in melons and several other crops (TEAP 2004:44; Ajwa et al 2002; Ajwa & Trout 2000; Martin 2003; Martinez et al 2000). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997). 

	Chloropicrin (Pic)
	Belgium RU in open fields.

Italy RU.

UK R.
	 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998)

	Dazomet (Daz)
	Belgium RU.

France R.

Italy R.
	Hungary 2007

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds; efficacy depends on moisture and uniform distribution (MBTOC 2002:45-46).

	Enzone
	France RU for melon.

 
	 
	Normally considered more effective against nematodes but not weeds or other soilborne pathogens (MBTOC 2002:51). In France, very effective for Meloidogyne spp.in melons; average efficacy for free nematodes, Verticillium, Phytophthora, Rhizoctonia solani, Pythium  (Fritsch 2002; CUN of France).  

	Metam sodium (MS)
	Belgium RU.

France R.

Greece RU.

Italy RU.

Malta R.

Spain RU.

UK R.
	France, application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45).

	Metam potassium
	Italy R.

 
	 
	

	Fungicides
	 
	 
	Specific fungal pathogens

	Herbicides
	 
	 
	Specific types of weeds

	Nematicides
	 
	 
	Specific groups of nematodes

	Steam
	Belgium U.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003). When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates, soilless production
	Belgium U for 60% or almost 100% of cucumber (estimates vary).

Finland U for cucumber.

France U for 400 ha cucumber in 2002/3, ie. 70-75% of crop.

Greece U.

Hungary U for cucumber.

Netherlands U for about 800 ha cucumber.

Norway U for cucumber.

Spain U for cucumber.

UK U for cucumber.

Northern and Southern Europe: U.
	 
	Clean substrate materials are pathogen-free, so they avoid the need for MB disinfestations (UNEP 2001). When nutrient solutions are reused, pathogens can be removed by water cleaning systems (MBTOC 2002; UNEP 2001). Substrates normally provide higher yields and/or more uniform crops than conventional soil production (MBTOC 2002; Nuyten 2000; Savvas & Passam 2002).

	Grafted plants
	France U for about 1000 ha melon, and 3% of cucumber.

Greece U.

Italy U for about 30 million melon and watermelon plants.

Hungary U for cucumber.

Netherlands U.

Spain U for melon (also 12000 ha of watermelon, 30 million plants).

Southern Europe: about 9000 ha grafted cucurbits, open field and protected. 

Mediterranean region: grafting is one of the most commonly used MB alternatives in cucurbit crops.

 
	 
	Melon: pathogens controlled by grafting include F. oxysporum f.sp. melonis, Monosporascus cannonballus, Meloidogyne sp. and MNSV.  In France, for example, grafting has been used for a long time as a method to prevent fusarium wilt (F. oxysporum f.sp. melonis) in melons. (Miguel 2004a). 

Cucumber: pathogens controlled by grafting include F.oxysporum f.sp. cucumerinum, Phomopsis sclerotioides and Meloidogyne sp. (Miguel 2004a). Grafting is as effective as MB for Phomopsis sclerotioides in cucumber in France. In Greece, grafting is important for controlling fusarium wilt (F. oxysporum f.sp. radicis-cucumerinum) (Miguel 2004a).

To control a wider range of pests it is necessary to combine grafting with another treatment (e.g. nematicide, fumigant) (Miguel 2004a; MBTOC 2002).

	Resistant varieties
	Malta.

Europe in general.
	 
	Specific pathogens.

	Mulches for weed suppression
	 
	 
	

	1,3-D/pic mixture
	 
	 
	

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open field.

Italy R as separate products, U.

UK R as separate products.
	 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.

Greece R as separate products.

Spain R as separate products.

UK R as separate products.
	 
	

	MS and Pic

not mixed
	Belgium R as separate products, available for open field.

Italy R as separate products.

UK R as separate products.
	 
	MITC + Pic + tarp has shown similar efficacy to MB (Porter et al 1999; Minuto et al 1999; MBTOC 2002:46). Combinations of Pic with fumigant such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.
	 
	

	Sand-covered soil + fumigant (e.g. MS)
	Spain U.

 
	 
	Various combinations used in Almería Spain provide effective control of nematodes and fungi, providing good yields in vegetable crops (Tello 1998; Tello 2002; Fernández 2002).

	Short solarisation + fumigant (e.g. MS)
	France.

Greece.

Italy.

Malta.

Portugal.

Spain.
	 
	In Italy, short solarisation (several weeks) + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè). 

In Spain, short solarisation (plastic film laid for 1 week) + MS provided same yield as MB in cucumber (Pocino 1998). In Almería Spain, solarisation + MS is effective for vegetable production (Fernández 2002; Tello 2002).

	Grafted plants + alternative fumigant (e.g. MS, Enzone)
	France U for melons (grafting + enzone).

Hungary U for cucumber.
	 
	If grafted plants become infested by a large population of rootknot nematodes, a good harvest can be maintained by using Enzone  (Fritsch 2002).

	Resistant varieties + pesticides or alternative fumigant.
	Europe U.

 
	 
	

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	1,3-D/pic mixture
	In registration process.


	Italy.

Greece.

Spain.
	Strawberry, tomato, carnation, pepper, tobacco seedbeds, others.

	DMDS
	Evaluation for possible registration
	France 2008/9
	

	Iodomethane
	
	 
	


Table 2   CUT FLOWERS, BULBS, ORNAMENTALS 
· CUNs for chrysanthemum, carnation, stocks, anthirrinum, lisianthus, rose, alstromeria, freesia, dianthus, iris, lily, pinks, daisy, gerbera, tulip, gladiolus, other bulbs, corms, tubers, others, in Belgium, France, Greece, Italy, Portugal, Spain, UK (crops vary for each country).
· Key pests controlled by MB (varies according to country and crop):   Meloidogyne spp, Ditylenchus sp., Fusarium spp. (including Fusarium oxysporum f.sp. dianthi), Sclerotinia spp, Phytophthora spp. Pythium spp, Rhizoctonia spp, Verticillium spp, weeds
	Available alternatives for

cut flowers and ornamentals
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration in process; est. year of registr.
	Key pests species controlled by this alternative

[additional data will be added in this column]

	1,3-D
	Belgium RU.

France R.

Italy RU.

Portugal R.

Spain RU.

UK R.
	 
	Highly effective against nematodes (MBTOC 2002:45). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).



	Chloropicrin
	Belgium R, U in open field only.

UK R.

Europe: U.


	France 2008.

Italy 2007-8.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).  In UK, Pic provides same level of control as MB for nematodes, Phytophthora, Fusarium and Verticillium wilt diseases in protected crops (O’Neill 1996).

	Dazomet
	Belgium R.

France R.

Greece R.

Italy R.

Portugal R.

Spain R.

UK R.

Europe: U.
	Hungary 2007.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45). For cut flower production Daz is providing adequate results in crops that can accommodate the longer plantback periods (Pizano 2004b). 

	Metam sodium
	Belgium RU.

France R.

Greece R.

Hungary RU for carnation, gerbera, lily.

Italy RU for about 180 ha cut flowers.

Netherlands RU applied by rotary-spader injection.

Portugal R.

Spain R.

UK R.

Europe: U.
	 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45). MS provides effective control of Fusarium oxyporum in carnations for example (Reuven et al 2000).

	Metam potassium
	 
	 
	

	Fungicides
	UK R carbendazim (‘Cleancrop Curve’ and ‘Delsene 50 Flo’), azoxystrobin.

 
	 
	Azoxystrobin provides very good control of the major fungal diseases that affect cut flower crops, including very good control of Sclerotinia sclerotiorum (UK CUN). 
Carbendazim provides moderately effective control of fungi (UK CUN). Need to rotate fungal treatments to maintain efficacy (avoid resistance).

	Herbicides
	Spain R fluazifop-p-butil, haloxifop-r and quizalofop.

 
	 
	Specific types of weeds

	Nematicides
	 
	 
	Specific groups of nematodes 

	Steam
	Belgium U for 50% of cut flower disinfestations.

France U for greenhouse flowers.

Germany U.

Italy U for rose, carnation, gerbera.

Netherlands U for approx. 1000 ha cut flowers, including chrysanthemums, lilies, alstroemeria, lisianthus, carnations, freesias, tulips, bulbs, cuttings.

UK U for some types of chrysanthemums.
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003). When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates


	Belgium U for >220 ha ornamentals; gerbera, tulip, rose, carnation, others.

Denmark U for 100% of rose production.

Finland U for rose, chrysanthemum, carnation, alstroemeria, others.

France U for most gerbera, most roses, lily.

Greece U for gerbera, 25% of rose production.

Hungary U.

Italy U for rose, carnation, gerbera.

Netherlands U for 2052 ha pot plants and 1259 ha cut flowers including carnation, gerbera, about 600 ha roses.

Portugal U for approx. 150 ha.

Spain U for approx. 5% cut flower area in Catalonia.

UK U for tulip, lily.

Mediterranean: U for rose, carnation, gerbera, etc.

Scandinavia: U for chrysanthemum.

Europe: U for alstroemeria, freesia, lily, aster, amaryllis, gypsophila, iris, tulip, tubers and bulbs, carnation, rose, gerbera, others. 
	 
	Substrates, when used properly, provide significantly higher yields of cut flowers, and better quality, as a result of higher planting density, optimum nutrition and better pest and disease control (Pizano 2004b; Savvas & Passam 2002; Kipp et al 2000; Gyldenkaerne et al 1997).  In Catalonia, grow bags filled with expanded perlite were demonstrated to be effective for gerbera and carnation, giving high yield and high flower quality (Marfà 2002).  About 25% of all cut flowers grown in Colombia are produced on substrates, this includes about 500 ha of carnations (TEAP 2003; Pizano 2004). 



	Resistant varieties
	Portugal U carnations.

Spain.

UK a few varieties available.

Southern Europe: >25 resistant carnation varieties available.
	 
	Llauradó (2004).

	Crop rotation
	France U.
	 
	

	Solarisation
	France available for anemone and ranunculus in certain regions.
	 
	

	Mulches for weed suppression
	 
	 
	

	1,3-D/pic mixture
	Portugal  R provisional, U. 

Spain R provisional for carnations, U for carnations.

 
	Italy.

Portugal full reg. 2006-7.

 
	1,3-D/pic provided equal or better results than MB for field grown flowers such as gladioli and lisianthus (Bransgrove & Shanks 2003). Effective MB alternative for rose nurseries and other field grown flowers (Pizano 2004b). 1,3-D/Pic controls Fusarium oxysporum f.sp.dianthi with effectiveness relatively similar to MB (CUN of Spain 2004).

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open field. 

UK R as separate products.

Mediterranean: U.

 
	 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52). Combined chemicals such as 1,3-D, Pic and MS or Daz have given good repeatable results in the control of pests and diseases in field-grown cut flowers (Elmore et al 2003; Pizano 2004b).

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

Portugal R as separate products.

Spain R as separate products.

UK R as separate products.
	 
	Combined chemicals such as 1,3-D, Pic and MS or Daz have given good repeatable results in the control of pests and diseases in field-grown cut flowers (Elmore et al 2003; Pizano 2004b).

	MS and Pic

not mixed
	Belgium R as separate products, open field.

UK R as separate products.

 
	 
	Combinations of Pic with fumigants such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52). Combined chemicals such as 1,3-D, Pic and MS or Daz have given good repeatable results in the control of pests and diseases in field-grown cut flowers (Elmore et al 2003; Pizano 2004b).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.

Greece R as separate products.

Italy R as separate products.

Portugal R as separate products.

Spain R as separate products.

UK R. Co-application equipment developed for outdoor flower crops.
	UK developing co-application equipment for greenhouse flowers.

 
	Two-year trials demonstrated that Daz + MS can result in effective control of soil-borne fungi and weed seeds in outdoor flower crops in UK (O’Neill cited in UK CUN). 



	Fumigant (e.g. MS) + short solarisation
	France available in certain regions.

Greece.

Italy.

Malta. 
	 
	In Italy, short (several weeks) solarisation + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè). 

	Solarisation & biofumigation
	Spain U.

 
	 
	Good weed control (99% weed reduction) in areas where high solar radiation occurs (Elmore et al 2003; Pizano 2004b).

	Resistant varieties + alternative fumigant or pesticides
	Portugal.

Spain.

UK.

Europe: U.
	 
	Use of resistant varieties as part of a combined strategy is feasible for cut flower production and widely used in the large cut flower export industry in Colombia for example (Pizano 2000, 2001).

	Substrates + steam 
	Denmark U for freesia (sand beds, steamed for re-use).

Netherlands U.
	 
	

	MB alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for potential registration
	France 2008
	

	Iodomethane
	
	 
	


Table 3   EGGPLANT (AUBERGINE)

· CUNs for eggplant in  Belgium, France, Italy, Malta.  

· Key pests controlled by MB (varies according to country):  Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne incognita, Meloidogyne javanica; Verticillium dahliae, Fusarium solani, Fusarium oxysporum f. sp. radicis lycopersici, , Phytophthora spp, Pyrenochaeta lycopersici, Pythium sp, Rhizoctonia solani, Sclerotinia rolfsii,  Sclerotinia sclerotiorum, Thielaviopsis basicola, Verticillium alboatrum, weeds

	Available alternatives for

Eggplant
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration is underway; est year of registr.
	Key pests species controlled by this alternative

	1,3-D
	Belgium RU.

France RU.

Italy RU.

Spain RU.
	 
	Highly effective against nematodes (MBTOC 2002:45). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).

	Chloropicrin
	Belgium R injection, U.

Italy R drip application, U in greenhouses.
	France 2008.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).

	Dazomet
	Belgium RU.

France R.
	Hungary 2007.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45)

	Metam sodium
	Belgium RU.

France RU.

Hungary R.

Italy RU.

Malta R.

Spain RU. 
	France R application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45).

	Metam potassium
	Italy RU.
	 
	

	Fungicides
	 
	 
	Specific fungal pathogens… 

	Herbicides
	 
	 
	Specific types of weeds

	Nematicides
	 
	 
	Specific groups of nematodes 

	Steam
	Belgium U.

France.

Italy.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003). When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates
	Belgium U for 70% of eggplant + pepper area

Denmark U.

Finland U.

France U.

Germany U.

Greece.

Italy U.

Netherlands U.

Norway U.

Portugal.

Spain U.

Sweden U.

UK U.

Northern Europe: U widely.
	 
	

	Grafted plants
	Belgium U.

France U, increasing.

Italy U, increasing rapidly.

Spain U.

Northern and southern Europe: U.
	 
	Available rootstocks are resistant to many soilborne pests affecting eggplant, e.g. KNVFFr and others (CUNA). Effective against nematodes, Fusarium and corky root (Amadio 2004).  

In France: used particularly for Verticillium (Fritsch 2002).

	Resistant varieties
	Italy U.

Malta.

Europe: U.
	 
	France: corky root and all relevant diseases, except Pseudomonas solanacearum and Pythium aphanidermatum

	1,3-D/pic mixture
	Portugal R provisional

 
	Belgium.

Greece.

Italy.

Spain.
	

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open fields.

Italy R as separate products, drip application, U in greenhouses.
	 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

Spain R as separate products.
	 
	

	MS and Pic

not mixed
	Belgium R as separate products, open fields.

Italy R as separate products. 
	 
	Combinations of Pic with fumigant such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

Spain R as separate products.
	 
	

	Fumigant (e.g. MS) + short solarisation
	France.

Greece.

Italy.

Malta.

Portugal.

Spain.
	 
	In Italy, short (several weeks) solarisation + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè). 

In Almería Spain, solarisaion + MS is effective for vegetable crops (Fernández 2002; Tello 2002).

	Grafted plants + alternative fumigant or pesticides
	Belgium.

France U.

Italy U.

Spain U.

Mediterranean: U.
	 
	

	Resistant varieties + alternative fumigant or pesticides
	Italy.

Malta.

Europe in general.
	 
	

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for potential registration
	France 2008-9.
	

	1,3-D/MS mixture
	 
	Belgium.
	

	Iodomethane 
	 
	 
	


Table 4   NURSERY PLANTS excluding tree nurseries

· CUNs for open field nursery stock in Belgium, comprising seedlings, cuttings, mother plants and plants for transplanting - cabbage species, celeriac, fennel, various cucurbit species (pumpkin, gherkin), perennial plants, bulbous and tuberous plants.

· Key pests controlled by MB in open field: Meloidogyne spp, Pythium spp.

	Available alternatives

Nursery plants
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration is underway; est year of registr.
	Key pests species controlled by this alternative

	1,3-D
	Belgium RU.

France RU.
	 
	Highly effective against nematodes (MBTOC 2002:45). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).

	Chloropicrin
	Belgium R, available for open field use.

 
	France 2008.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).

	Dazomet
	Belgium RU.

France RU.
	Hungary 2007.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45)

	Enzone (sodium tetrathiocarbonate)
	 
	 
	

	Metam sodium
	Belgium RU.

France RU.

Netherlands RU.

 
	France R application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45).

	Metam potassium
	 
	 
	

	Fungicides
	 
	 
	Specific fungal pathogens

	Herbicides
	 
	 
	Specific types of weeds

	Nematicides
	 
	 
	Specific groups of nematodes 

	Steam
	Belgium.

France.

Netherlands.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003). When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates, potting mix, growth media, containerised plants
	Belgium U for production of most horticultural nursery stock.

France U.

Germany U.

Netherlands U.

Northern and southern Europe: U.
	 
	Advances in substrate systems and production of containerised plants has allowed extensive growing of disease-free nursery stock without need for MB. There are well-established procedures for tree seedlings and many other nursery plants previously grown with MB (MBTOC 2002:61)

	Resistant varieties
	 
	 
	

	1,3-D/pic mixture
	 
	Belgium.

Greece.

Italy.

 
	

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open field.

 
	 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.
	 
	

	MS and Pic

not mixed
	Belgium R as separate products, available for open field.

 
	 
	Combinations of Pic with fumigant such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.
	 
	

	Fumigant (e.g. MS) + short solarisation
	Greece.

Italy.

Malta.

Spain. 
	 
	In Italy, short solarisation (several weeks) + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè). 

	Resistant varieties + alternative fumigant or pesticides
	Europe in general.

 
	 
	

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for potential registration
	France 2008-9.
	

	Iodomethane
	
	 
	


Table 5   PEPPERS

· CUNs for sweet peppers in  Belgium, France, Italy, Spain.

· Key pests controlled by MB:  Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne incognita, Meloidogyne javanica Phytophthora capsici; Fusarium oxysporum f. sp. radicis lycopersici,  Pythium sp, Rhizoctonia solani, Sclerotinia rolfsii,  Sclerotinia sclerotiorum, Verticillium dahliae; weeds

	Available alternatives

Peppers
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration is underway; est year of registr.
	Key pests species controlled by this alternative

	1,3-D
	Belgium RU.

France RU.

Italy RU.

Spain RU.
	 
	Highly effective against nematodes (MBTOC 2002:45). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).

	Chloropicrin
	Belgium RU in open fields.

Italy R drip application, U in greenhouses.
	France 2008.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).

	Dazomet
	Belgium RU.

France R.

Italy R.

Spain.
	Hungary 2007.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45)

	Enzone (sodium tetrathiocarbonate)
	Spain R.

 
	 
	

	Metam sodium
	Belgium RU.

France RU.

Hungary R.

Italy RU.

Malta R.

Spain RU for about 600 ha peppers (TEAP 2004:45).
	France R application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45).

	Metam potassium
	Italy R. 
	 
	

	Fungicides
	 
	 
	Specific fungal pathogens

	Herbicides
	 
	 
	Specific types of weeds

	Nematicides
	 
	 
	Specific groups of nematodes

	Steam
	Belgium U.

France.

Italy.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003).  When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates
	Belgium U for almost 100% of pepper area

Denmark U.

France U, increasing.

Germany U.

Greece.

Hungary U.

Italy U.

Netherlands U for about 1200 ha peppers.

Norway U.

Portugal.

Spain U for 10% of pepper production in eastern Spain.

Sweden U.

UK U.

Northern Europe: U widely.
	 
	

	Grafted plants
	Hungary U.

Spain U.

Mediterranean. 
	 
	Grafted pepper provides good control of P. capsici and M. incognita; grafted pepper plants, alone or combined with other treatments, is an alternative to MB (López et al 2002).  Excellent results for pathogens such as Phytophthora spp. in peppers (MBTOC 2002:54).  Needs to be combined with other treatment when broad spectrum of pests is present.

	Resistant varieties
	France.

Italy U.

Spain U.

Europe: U.
	 
	Pepper varieties resistant to nematodes have shown good yield and performance (Di Vito et al 2000). Can be combined with fumigant such as MS or Dazomet in order to control fungal pathogens.

	1,3-D/pic mixture
	Portugal R provisional

Spain R provisional, U.

 
	Belgium.

Greece.

Italy.
	

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open field.

Italy R drip application as separate products, U greenhouses.
	 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

Spain R as separate products.
	 
	

	MS and Pic

not mixed
	Belgium R as separate products, open fields.

Italy R as separate products.
	 
	Combinations of Pic with fumigant such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

Spain R as separate products.
	 
	

	Biofumigation + solarisation
	Spain U for about 40 ha peppers for organic market.


	 
	

	Fumigant (e.g. MS) + short solarisation
	France.

Greece.

Italy.

Malta.

Portugal.

Spain. 
	 
	In Italy, short solarisation (several weeks) + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè).  In Almería Spain, solarisation + MS is effective for vegetable crops (Fernández 2002; Tello 2002).

	Grafted plants + alternative fumigant or pesticides
	Hungary U.

Spain U.

Mediterranean.
	 
	

	Resistant varieties + alternative fumigant or pesticides
	Italy.

Europe in general.


	 
	

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for potential registration
	France 2008-9.
	

	1,3-D/MS mixture
	
	Belgium.
	

	Iodomethane
	 
	 
	


Table 6   STRAWBERRY FRUIT

· CUNs for strawberry fruit in France, Italy, Malta, Spain, UK.

· Key pests controlled by MB: Aphelencoides spp, Ditylenchus, Meloidogyne spp, Pratylenchus; Fusarium, Phytophthora cactorum, Phytophthora fragariae, Pythium spp, Rhizoctonia spp, Verticillium dahliae; ‘root rot complex’, ‘soil sickness’, ‘soil fatigue’; Cyperus rotundus, various weeds
	Available alternatives

Strawberry fruit
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration is underway; est year of registr.
	Key pests species controlled by this alternative

	1,3-D
	Belgium RU.

France R.

Italy RU.

Spain RU.

UK R.

 
	 
	Highly effective against nematodes (MBTOC 2002:45). 1,3-D applied through buried drip lines provided excellent control of nematodes (and weeds) in strawberries and several other crops (TEAP 2004:44; Ajwa et al 2002; Ajwa & Trout 2000; Martin 2003; Martinez et al 2000).  Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).

	Chloropicrin
	Belgium R injection (open fields).

Italy RU.

UK RU.

 
	France 2008.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).  Pic alone (injected or EC) is often as effective as MB for strawberry fruit production (Porter et al 2004d).  Review of 32 studies in strawberry production regions concluded that Pic provided average yield 2% lower to 4% higher than yield of MB (Porter et al 2004a). Where necessary, it can be combined with 1,3-D or MS to control nematodes and weeds.  In the UK, Pic provides same level of control as MB for nematodes, Phytophthora, Fusarium and Verticillium wilt diseases in protected crops (O’Neill 1996).

	Dazomet
	Belgium R.

France R.

Italy R.

UK R.

 
	Hungary 2007.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45). Review of 18 studies in strawberry producing regions found that Daz provided average yield from 2-4% lower to 1% higher than MB/pic (Porter et al 2004a). Application method and moisture is key to better results. Can also be combined with other treatment (see below).

	Enzone
	France R.

Spain R.
	 
	

	Metam sodium
	Belgium RU.

France RU.

Italy RU.

Malta R.

Netherlands RU.

Spain RU for about 1500 ha strawberry fruit.

UK RU.
	France 2006 application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Studies in Australia found MS provided average strawberry yield 3% lower than MB; while metam + Pic provided average yield 1% higher than MB (Porter 2004). Combinations of metam with Pic or 1,3-D are as effective as MB for strawberry fruit (Porter 2004d).

	Metam potassium
	Italy R.
	 
	

	Fungicides
	UK R Fosetyl aluminium for open field and protected.

 
	 
	Fosetyl aluminium is cost-effective for Phytophthora fragaria control (UK CUN).
Other fungicides:  specific fungal pathogens

	Herbicides
	Spain R Butralina, Napropamida, Pendimetalina, Quizalofop-P, Setoxidim, Clortal dimetilic ester.
	 
	Specific types of weeds



	Nematicides
	Spain R Ethprofos (Sanimul-L, Mocap).
	 
	Specific groups of nematodes

	Steam
	Belgium U for protected strawberry.

Netherlands.

UK.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003). When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates
	Austria U.

Belgium U for about 400 ha.

Denmark U.

Finland U.

France U for about 300 ha strawberries in 2004, increasing.

Germany U.

Greece U.

Ireland U for 35 ha.

Italy U for about 150 or 500 ha strawberries (authors provide various figures).

Netherlands U for 200 ha in greenhouses, tunnels, open fields.

Norway U.

Poland U.

Portugal U for about 45 ha.

Spain U for about 87 ha.

Sweden U.

UK U for about 155 ha.
	 
	Clean substrate materials (e.g. coconut coir, peat, peat substitutes) are pathogen-free, so they avoid the need for MB disinfestations (UNEP 2001).

Substrates provide strawberry yield about 20% higher than soil/MB for a single crop, and 46% higher when 2 crops per year (Nuyten 2000). Substrates eliminated substantial areas of MB use in strawberry fruit in France (Fritsch 2002). 

	Resistant varieties
	France.

Italy U.

 
	 
	Tolerance to specific pathogens; e.g.  ‘Aromas’, ‘Camarosa’ and ‘Pacific’ generally offer better tolerance to Phytophthora than ‘Pajaro’ and ‘Selva’ (Martin 2000: Porter 2004a).

	Crop rotation
	Germany U.
	 
	

	1,3-D/pic mixture
	Portugal R provisional.

Spain R provisional, U for about 1120 ha strawberry in 2002.

 
	Greece.

Italy.

 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).  Review of 50 studies in strawberry producing regions found that 1,3-D/pic provided average yield 1% - 23% higher than MB/pic (Porter et al 2004a).  1,3-D/Pic (injected or drip applied) has been consistently effective across major strawberry fruit production regions in USA, Spain and Australia (Porter et al 2004a).  In UK strawberry study, 1,3-D/Pic gave higher yield than MB (Harris 2001).

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open field.

Italy R as separate products, U.

UK R as separate products.
	 
	Combinations of Pic with products such as 1,3-D provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

Spain R as separate products.

UK R as separate products.
	 
	US study found that 1,3-D + metam provided same average yield as MB (1% higher than MB). Combinations of metam with 1,3-D or pic are as effective as MB for strawberry fruit production (Porter 2004d).

	MS and Pic

not mixed
	Belgium R as separate products.

Italy R as separate products.

UK R as separate products.
	 
	Combinations of Pic with fumigant such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52). MS + Pic have given similar results to MB for strawberry fruit (Porter 2004a).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.

Italy R as separate products.

UK R as separate products.
	 
	

	Fumigant (e.g. MS) + short solarisation
	France.

Greece.

Italy.

Malta.

Spain.
	 
	In Italy, short solarisation (several weeks) + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè).

	Fumigant (e.g. MS) + crop rotation
	Netherlands U.

 
	 
	

	Resistant varieties + alternative fumigant or pesticides
	France.

Italy.

 
	 
	

	Crop rotation (including Tagetes in some cases) + animal manure + disease-free planting stock
	Poland U.

 
	 
	

	Others/general

 
	 
	 
	A significant proportion of strawberries are produced without methyl bromide in many regions of the world (MBTOC 2002:61).

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for possible registration
	France 2008/9.
	

	Iodomethane
	
	 
	


Table 7  TREE NURSERIES
· CUNs for open field tree nurseries (Belgium); nurseries for pome fruit, stone fruit, raspberry, Douglas fir cuttings inoculated with mycorrhiza and seedling for truffle production (France); field grown deep-rooted trees and hardy nursery stock (UK).

· Key pests controlled by MB:  Meloidogyne spp, other nematodes; Phytophthora spp, Verticillium spp, replant diseases; perennial weeds and other weeds
	Available alternatives

Tree nurseries
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration is underway; est year of registr.
	Key pests species controlled by this alternative

	1,3-D
	Belgium R.

UK R.

 
	 
	Highly effective against nematodes (MBTOC 2002:45). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).

	Chloropicrin
	Belgium RU.

UK R. 
	France 2008.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).

	Dazomet
	Belgium R.

France RU.

 
	Hungary 2007.

 
	Daz can effectively control a number of soilborne pests that affect tree seedlings including root knot nematodes (e.g. Meloidogyne incognita), black root rot caused by Thielaviopsis basicola, and black shank (Phytophthora parasitica f. nicotianae) (Miner and Worsham 1990).  In nursery trials Daz and MB/pic were shown to provide similar control of Pythium and Fusarium, but only Daz was completely effective against Phytophthora.  Daz was also shown to significantly reduce seedling mortality, while increasing overall quality (McElroy 1985).  necessary to use application methods that distribute Daz uniformly in the soil

	Enzone
	 
	 
	Very effective for Meloidogyne spp. (Fritsch 2002); average efficacy for Verticillium, Phytophthora, Rhizoctonia solani, Pythium, free nematodes and insects (CUN of France).

	Metam sodium
	Belgium RU.

France RU.

Netherlands RU.

 
	France R application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45).

	Metam potassium
	 
	 
	

	Fungicides
	 
	 
	Specific fungal pathogens

	Herbicides
	 
	 
	Specific types of weeds

	Nematicides
	 
	 
	Specific groups of nematodes

	Steam
	Belgium.

France.

Netherlands.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003).  When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates, containerised plants, potting mix, growth media
	Europe: U in many countries.

 
	 
	Advances in substrate systems and production of containerised plants has allowed the extensive production of disease-free nursery stock without need for MB. There are well-established procedures for tree seedlings previously grown with MB (MBTOC 2002:61)

	Grafted plants
	 
	 
	

	Resistant varieties
	 
	 
	

	1,3-D/pic mixture
	 
	Greece.

Italy.
	

	1,3-D and Pic 

not mixed
	Belgium R as separate products.

UK R as separate products.
	 
	

	1,3-D and MS

not mixed
	Belgium R as separate products.

UK R as separate products.
	 
	In the case of replanted perennial crops, results from 1,3-D followed by MS were comparable to MB after 3 years (Schneider et al 2001; MBTOC 2002).

	MS and Pic

not mixed
	Belgium R as separate products.

UK R as separate products.
	 
	Combinations of Pic with fumigant such as MITC provides broad spectrum control of pests for which MB is used (Ajwa et al 2001; Lamberti 2001ab; Haar et al 2001; MBTOC 2002:52).

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.
	 
	

	Fumigant (e.g. MS) + short solarisation
	 
	 
	In Italy, short solarisation (several weeks) + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè).

	Grafted plants + alternative fumigant or pesticides
	 
	 
	

	Resistant varieties + alternative fumigant or pesticides
	 
	 
	

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for potential registration
	France 2009.
	

	Iodomethane
	
	 
	


Table 8   TOMATO

· CUNs for tomato in Belgium, France, Greece, Italy, Malta.

· Key pests controlled by MB:  Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne javanica, Meloidogyne incognita, other nematodes; Fusarium oxysporum f. sp. lycopersici, Fusarium oxysporum f. sp. radicis lycopersici, Fusarium solani, Phytophthora nicotianae, Pyrenochaeta lycopersici, Pythium spp, Rhizoctonia solani, Sclerotinia rolfsii, Sclerotinia sclerotiorum, Verticillium dahliae (race 1 and 2)
	Available alternatives

Tomato
	Countries where alternative is available 

(R = registered, U = used at commercial level)
	Countries where registration is underway; est year of registr.
	Key pests species controlled by this alternative

	1,3-D
	Belgium RU.

France RU.

Greece RU.

Italy RU.

Portugal RU.

Spain RU.
	 
	Highly effective against nematodes (MBTOC 2002:45). Traditional application methods provide effective control of nematodes (MBTOC 1998; Aguirre 1997, 1998; Gonsales-Pedreno 1997; Noling & Becker 1994; Raski & Goheen 1988; Soler 1997).

	Chloropicrin
	Belgium R injection (open fields), U.

Greece R provisional, U.

Italy R drip application, U in greenhouses.

UK R.
	France 2008.

 
	More effective than MB for control of soil-borne fungi (MBTOC 2002:44; Desmarchelier 1998).

	Dazomet
	Belgium RU.

France RU.

Greece RU.

Italy R.

Portugal RU.

Spain RU.
	Hungary 2007.

 
	Daz has average efficacy against Pyrenochaeta lycopersici in France (France CUN). In France, dazomet may be used for tomato, alone or combined with other practices according to the pathogen complex (MBTOC 2004).

	Enzone
	France RU.

 
	 
	Very effective for Meloidogyne spp. (Fritsch 2002). Average efficacy for Verticillium, Phytophthora, Rhizoctonia solani, Pythium, free nematodes and insects (France CUN). 

	Metam sodium
	Belgium RU.

France RU.

Greece RU.

Hungary RU.

Italy RU for about 350 ha tomato (TEAP 2004:45).

Malta R.

Portugal RU.

Spain RU for about 1400 ha field tomato and 120 ha protected tomato.
	France R application by drip irrigation.

 
	MITC generators are highly effective for controlling a wide range of soil-borne fungi, nematodes and weeds (MBTOC 2002:45).  Application methods with uniform distribution and tarping provide more consistent results (MBTOC 2003:45; Haglund 1999; McKenry 2001). Application by drip irrigation successfully used for control of weeds, fungi and nematodes in many crops and regions (MBTOC 2002:45).

In France, MS may be used for tomato, alone or combined with other practices according to the pathogen complex (MBTOC 2004).

	Metam potassium
	Italy RU.
	 
	

	Fungicides
	 
	 
	Specific fungal pathogens

 

	Herbicides
	 
	 
	Specific types of weeds 

 

	Nematicides
	 
	 
	Specific groups of nematodes

 

	Steam
	Belgium U for protected tomato.

France U.

UK U for protected tomato.

 
	 
	Modern steam methods are effective against fungal pathogens, weeds, and nematodes when applied at appropriate depth (IKAT 1992; Runia 2000; Barel 2003). When properly conducted steaming is effective against all soilborne pests and a highly effective MB alternative, having an equally wide spectrum of action (MBTOC 2002:55; Miller 2001; Pizano 2001; Solis & Calderon 2002).

	Substrates
	Belgium U for 75-79% of tomato area, about 500 ha.

Denmark U.

Finland U.

France U for about 950 ha tomato in 2001.

Germany U.

Greece.

Hungary U.

Italy U, including low-cost substrates in buckets or bags.

Netherlands U for about 1500 ha tomato in 2002.

Norway U.

Portugal U.

Spain U.

Sweden U.

UK U.

Northern Europe: U widely. 
	 
	Low-cost substrates, such as local materials placed in buckets, pots or bags, normally provide yields higher than MB (Budai 2002; Hunt 2000; Maloupa 2002). Substrate production is effective and feasible for tomato in the Mediterranean region (Tognoni & Pardossi 2000).



	Grafted plants
	Belgium U for 60% tomato area.

France U for about 2800 ha tomato.

Greece U.

Italy U large number of grafted plants.

Portugal U.

Spain U for about 45 million plants per year.

Mediterranean U widely. 
	 
	Belgium: resistant rootstocks available for Fusarium oxysporum, Meloidogyne spp., Pyrenochaeta.

France: resistant rootstocks type KNVF are available for all relevant diseases, except for Pseudomonas solanacearum and Pythium aphanidermatum (France CUN).  

Grafted tomato in Spain provides higher yield than non-grafted plants (Miguel 2002).

	Resistant varieties
	Belgium U.

France.

Italy U.

Malta.

Europe: U. 
	 
	France: corky root and all relevant diseases, except Pseudomonas solanacearum and Pythium aphanidermatum

	1,3-D/pic mixture
	Portugal R provisional.

Spain R provisional, U.
	Greece.

Italy.
	

	1,3-D and Pic 

not mixed
	Belgium R as separate products, available for open field.

Greece R as separate products, U.

Italy R as separate products, drip applied, U in greenhouses.

UK R as separate products.
	 
	

	1,3-D and MS

not mixed
	Belgium R as separate products.

France R as separate products.

Greece R as separate products.

Italy R as separate products.

Portugal R as separate products.

Spain R as separate products.
	 
	

	MS and Pic

not mixed
	Belgium R as separate products, open field.

Greece R as separate products.

Italy R as separate products.

UK R as separate products.
	 
	

	MS and Daz 

not mixed
	Belgium R as separate products.

France R as separate products.

Greece R as separate products.

Italy R as separate products.

Portugal R as separate products.

Spain R as separate products.
	 
	

	Fumigant (e.g. MS) + short solarisation
	France.

Greece.

Italy.

Malta.

Portugal.

Spain.
	 
	In Italy, short solarisation (several weeks) + half dose of fumigants provides effective control of soilborne pests and can be effective for subsequent crops (Gullino 2001; Gullino & Pomè).  In Almería Spain, short solarisation (plastic film laid for 1 week) + MS provided similar yield to MB in tomato (Pocino 1998); solarisation + MS is effective for vegetable crops (Tello 2002; Fernández 2002).

	Grafted plants + alternative fumigant or pesticides
	Belgium.

Italy U.

Spain U.

Mediterranean U.

 
	 
	Grafted tomato plants + MS or other treatment provides higher yield than MB; used commercially in the Mediterranean region (Besri 2000; Besri 2003; MBTOC 2002). Grafted plants combined with a fumigant provide results as good as MB, in terms of marketable yields, gall index and disease severity (TEAP 2004:54; Koren 2002; Besri 2003; Browne et al 2003; Hafez et al 2003; Minuto et al 2003).  They are widely used as MB alternatives (TEAP 2004:49).

In Italy, yield of grafted plants combined with nematicide (1,3-D) is comparable to MB (Italy LA).

	Resistant varieties + alternative fumigant or pesticides
	Belgium.

Malta.
	 
	

	Alternatives under development
	Stage of development
	Countries considering registration, estimated year
	Other uses for which it is registered

	DMDS
	Evaluation for potential registration
	France 2009.
	

	Iodomethane
	
	 
	


REFERENCES:  Refer to EC list of references of CUN assessment in 2004.
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