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VISIT TO ATTEND THE MUSHROOM DAYS EXIBITION, DEN BOSCH, AND TO VISIT MUSHROOM SUBSTRATE PRODUCERS AND USERS IN THE NETHERLANDS AND BELGIUM: 29 -31 MAY 2013
Ralph Noble, East Malling Research
Summary

Dutch and Belgian mushroom industries are under continuing pressure from Polish production due to lower labour costs, particularly for the hand-picked fresh market where labour is more than 50% of the production cost. Mushroom research continues in a purpose built unit in Roeslare, Belgium and also at smaller facilities at the University of Wageningen. The main research topics are casing materials in the face of the impending exhaustion of wet peat deposits, and disease control (mainly in the EU MushTV project looking at mushroom virus and compost green mold). 

The main new developments at the Mushroom Days exhibition were new supplements containing various protein and other nutrient and mineral sources (to reduce use of and cost of soya bean meal), and machinery to remove and recycle peat casing from underlying compost during shelf emptying.

Wednesday 29 May
INAGRO, Roeslare, Belgium (Dr Nancy Pyck)
The mushroom research unit at INAGRO is one the few remaining in Europe. It continues to be supported financially by the Belgian provincial government of West Flanders and also receives funding from an EU project (MushTV) and commercial contracts for supplements, casing materials and pesticide testing. The unit consist of 7 growing rooms for mushrooms, 7 pasteurisation tunnels for compost, and 5 growing rooms for exotic mushrooms. These include oyster, shiitake and wood blewits. The compost tunnels are either small (5.5-6 tonnes compost) or large (12 tonnes compost). The rooms are controlled with a Gicom computer system. There is currently no facility for pre-wetting and Phase 1 composting. The tunnel construction (plastic wall) is not adequate to cope with high temperatures (70-80C) of Phase I composting. All compost brought on to site is commercially prepared Phase 1, 2 or 3. The growing system consists of square metal trays (about 1 m2) which are stacked together five high to form shelves. Each growing room can hold up to 50 trays. Mushrooms are also grown in smaller plastic crates, particularly for disease experiments. The unit has machinery for filling and casing trays and for prepacking mushrooms.
As well as Mush TV experiments (mushroom virus and Trichoderma) the unit is currently examining the use of peat alternatives in casing such as wood fibre and vermiculite.

Thursday 30 May
Mushroom Days Exhibition, ‘s-Hertogenbosch, Netherlands
The Mushroom Days is a biennial event and is the largest global exhibition for the mushroom industry. There were 77 trade stands at the event. The main areas covered were:  mushroom spawn, substrates, compost supplements, crop protection products, machinery (mushroom composting, cultivation and processing) and growing or composting facilities. There were also stands from research organisations (Wageningen University WUR/Mush TV project) and mushroom advice/ consultancy (DLV Plant; Paddestoelenpact).
Mushroom Casing Producers

Several mushroom casing producers are looking into the use of peat alternatives to replace wet deep-dug peat. The supplies of this material are near to exhaustion in Germany (within 20 years) although the Polish industry still has supplies in Poland and the Baltic states. Transport of casing peat from Eastern Europe to the Netherlands would significantly increase costs.

BVB Substrates Netherlands (Jos Amsing). BVB currently produces casing from mixtures of frozen black peat and unfrozen deep dug black peat together with sugar beet lime. They are investigating using more blond peat and less black peat in the casing. Natural clay is too variable to use in casing. They have investigated using sludge from a vegetable washing plant (mainly small particle soil) dewatered with polymers (particularly natural polymers). Research is also looking at relating properties (e.g. plasticity and water holding characteristics) of casing to performance.

CNC Netherlands (Caroline van der Horst and Wim Aarts). They have examined the use of granulated rockwool in casing but had problems with plastic pieces because the blocks were not de-sleeved before grinding.
Topterra Netherlands (Ge Wijnands and Lam Janssen). They are conducting peat alternatives research in conjunction with Wageningen University.
McDon Peat Ireland (Martin McCourt). Currently they prepare casing mixes containing wet deep dug peat together with sugar beet lime, chalk and ground marble.
Harte Peat Ireland (Aidan O’Harte ). They are not currently conducting research into peat alternatives but are interested in any usable developments.

Mushroom Compost Supplements

Amycel (John Kidder, John Clay, Hubert Hay). Amycel said that 90% of Phase 3 compost in Europe is supplemented, although a lower proportion of brown strains (Heerloom) is supplemented than white strains (Amycel XXX; Sylvan A15). Dryer supplements benefit the second and third flushes more because the nutrients are less available than in moister supplements, which release nutrients more in the first flush. Amycel produce five supplements products for Agaricus compost: ProMycel 480, 600, Gold and Ag and PROC 50. The products differ in protein type and content and moisture content. The best quality supplement in terms of yield and quality improvement is  ProMycel Gold but it has a higher price than the others. PROCO 50 is a promising new material with a high rape seed content and lower cost than ProMycel Gold.

Lambert Spawn (Scott McIntyre). Lambert supplements are used in North America and mainly for phase 2 composts; they are not yet marketed in Europe. T6 and T7 are produced with a formaldehyde derivative and have a Mertech coating. S44 is used only in Phase 2 and is too active to be used in Phase 3. The cost of T7 in North America (equivalent to € 1.01/kg is much higher than for European supplements (€ 0.22/kg).
MCSubstradd Havens Graanhandel (Bart de Leeuw). MCSubstradd supplements contain between 0 and 30% feathermeal protein; the remaining protein (60-90%) is soya based. About 10% by weight is protection coating. The coating dust is removed. The soya feathermeal mixture is treated with formaldehyde (3000 ppm). Composts are usually analysed by infra-red spectroscopy before the rate of supplement is determined. The application rate of MCSubstradd is 0.7-2.2 kg/ tonne Phase 3.
Champfood (Eric Vernoij). Champfood produce three grades of supplement: C, E and EXC. Product C is the most active and can heat up compost. Product E is slow release and product EXC is very slow release. EXC is mainly for Irish composters which have higher N contents in compost (2.8% N compared with 2.4-2.5% in the Netherlands). Product E is the most widely used supplement in the Netherlands. The application rate of Champfood is 12-15 kg/tonne Phase 3.
Nutrigain (Stuart Whitehall). The company produces as casing applied supplement, unlike the other supplements on the market which are compost applied.
CNC (Caroline van der Horst; Wim Aarts). Compost is prepared from 90% horse manure and 10% straw. Supplement is added at 1.4-1.5% w/w/ to Phase 3. CNC said that although most farms using their compost only pick two flushes, it is worth looking at the third flush in combination with compost supplementation.

Supplements for Exotic Mushrooms

Champfood and Amycel also produce substrate supplements for producing exotic mushrooms (shiitake and oyster mushrooms). 

Mushroom Compost Producers

Research at WUR was examining the degradation of lignin in organic substrates by different mushroom species. The research aimed to identify different organic substrates which could be utilised in the cultivation of mushrooms.

Producers of Phase 1, 2 and 3 Agaricus compost were: CNC, Hooymans (Netherlands), Walkro (Belgium and the Netherlands), Sterckx (Belgium), Lambert Spawn (Europe and North America). Producers of substrates for exotic mushrooms (shiitake, oyster, king oyster, enoki) were CNC (Netherlands) and Mycelia (Begium). 
Mushroom Strains Spawn Producers

Research at WUR has shown that present commercial strains of Agaricus bisporus represent only a small proportion of genetic variation in the total available gene pool. Experiments have shown that there is a relationship between the yield a strain produces and its ability to degrade hemicellulose in the substrate. Research has also shown a large variation in susceptibility to bruising. Some brown strains are the least sensitive to bruising.

Producers of spawn for Agaricus mushrooms were Sylvan, Hollander Spawn (Netherlands), Ital Spawn (Italy), and Amycel (France and the Netherlands). Producers of spawn for exotic mushrooms (shiitake, oyster, king oyster, enoki, Pholiota, Agrocybe, other Agaricus species) were Euromycel (France), Mycelia (Belgium), D.M.S. (Korea).
Mushroom farm hygiene and pest and disease control
Becker Underwood (Aneeta Gupta). Two nematode products (Nemasys M and Nemasys H) are available for fly control in mushroom cultivation. Nemasys M is Steinema feltiae and Nemasys H is Heterorhabditis heliothidis. The latter product is normally used for vine weevil control.
E-nema (Michael Barth). Nemycel is also a product for sciarid control in mushrooms and is marketed through Amycel.
Disinfectants. The following products were advertised at the exhibition: Sporekill (Nutrigain), Agroxyde II and Agrigerm (Amycel).
Friday 31 May

Mush Comb Separator
Discussion with Bob Holtermans at exhibition and Roel Drissen at Sikes mushroom farm, Ysselsteijn, Venray
Mush Comb have produced 1 large machine in the Netherlands and 2 smaller machines (for UK and Malaysia). Themachine at Sikes is used at four different sites.
No crops are cooked-out in the Netherlands but nets are steamed. The casing separator is placed between the emptying winch and the shelving. Casing is removed from compost during emptying by an Archimedean screw mechanism. The separated casing is emptied into a separate trailer to the underlying compost. Emptying speed is similar to a conventional shelf emptying machine. The compost is sent to Germany because field disposal in the Netherlands is no longer allowed under NVZ rules. A small amount of compost goes to burning but no casing must be present in this material. Casing can be disposed of in the Netherlands on to the field because it has a much lower nitrogen content than the compost. Transport cost of disposal is therefore reduced compared with disposal of the entire SMC. There are no facilities on-site for remixing casing. The separated casing is sent to another site and stored for 3 weeks to allow the mushroom residues to break down. More residues are present on machine harvested crops than on hand picked crops. A shorter period than 3 weeks for casing from hand picked crops may be possible. The stored casing is then steamed at 65C before being sent to a casing producer for remixing with new casing. This was done by Topterra and BVB Euroveen but due to mold problems, this is now done at another site which is not producing conventional casing. An inoculum of Bacillus subtilis (Serenade) is added to the steamed casing to reduce the risk of Trichoderma growing on the chogs. The reused casing is mixed at 30% with fresh casing.
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