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Somycel, Hauser and Sylvan

Cover of this issue:
Sylvan Quality Production
All Sylvan spawn is produced under the most
vigorously controlled conditions
Typical of Sylvan’s facilities is this blender
in Yaxley, England.
Advanced technology, allied to
comprehensive testing procedures, enable
Sylvan to offer spawn of unmatched
integrity and performance throughout

Europe and America.

Contact your local representative for information and assistance:

Broadway, Units 4 - 6,

Yaxley, Tullygoonigan Industrial Estate,
Peterborough, 89 Moy Road, Armagh,

PE7 3EJ N. Ireland. BT61 8DR
Telephone: 01733 240412 Telephone: 01861 525556
Facsimile: 01733 245020 Facsimile: 01861 525724

Cultivated Mushrooms of
the World ) 2 "‘ ¥ %y

Enoki mushrooms were first cultivated in Japan. This long-stemmed, small-
capped mushroom is sweet and is generally used as a fresh garnish.
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Organics again

Only two months ago, the subject of the Editorial was
organic mushroom production, so why return to it so
soon? Because one can see the situation changing by
the minute and one wonders how the industry’s think-
ing is evolving.

In relation to organic production, there are perhaps
three schools of thought within the UK mushroom
industry. There is that of the established organic pro-
ducers who have experimented with and developed
their production systems over the years, obtained the
necessary official accreditations and built a market
for their product. They are now actively considering
the way forward for their businesses in the light of the
recent new Regulation from Brussels which imposes
stringent new criteria. For those who cannot comply
fully with the new rules from 1st December 1998, their
produce must be labelled “Mushrooms cultivated
on a substrate from extensive agriculture which is
permitted in organic farming during a transitional
period”, with the word “organic” no more prominent,
anywhere, than the other words in the statement. The
transitional period ends on 1st December 2001.

There is a school of thought which recognises that the
demand for organic produce will increase and that
one should arm oneself with the facts.

There is a third grouping which sees organics as a
minority interest within the mushroom industry and
amongst consumers, and perhaps even a small farm
marketing ploy to secure a premium in a local or niche
market.

Who is to say which one has judged the situation cor-
rectly for the longer term, but if and when UK super-
markets want organic mushrooms in volume, who's
going to supply them? The existing organic grower
has a head start perhaps, or those who are considering
the prospect. But one suspects that a new breed of
Grower or marketeer will rapidly emerge to fill any
gap. There are always those who ‘can do’ and one
wonders who will be first to fill supermarket shelves
with mushrooms labelled “Organic” in big letters?
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Our delivery program consists out of:

B Engineering B Spawning / additive distributors
Phase | in-outdoor systems B Truck loading systems
Phase Il and 111 tunnelsystems B Shelf filling machines: fresh compost
Growing systems casing soil
pasteurized compost
B Blending lines spawn-run compost
W Compost turners B Shelf winches
B Compost watering system B Shelf emptying conveyor belts
B Reducer elevators B Troy filling lines
B Inhouse tunnelfillers B Tray emptying lines
B Tunnel filling lines B Block pressing lines
B Tunnel filling cassettes B Bog filling lines
B Central conveyor belt systems B Cosing soil mixers
B Discharge units B Compost / casing soil mixers
B Tunnelwinches

All the equipment is produced to the customer’s requirements
All the equipment is produced according to CE-specifications

HOVING HOLLAND BV
P.O. Box 9 - 9500 AA STADSKANAAL
TEL. (+31) 599-613390 - FAX (+31) 599-619510

DELIVERY PROGRAM



For full details of the
1998 M.G.A.
Scarborough

Conference Sponsors

HOFEX 99
FOOD AND DRINK

The 8th Asian International Exhibition of
Food and Drink, HOFEX 99, will take place
on 4th - 7th May 1999 at the Hong Kong
Convention and Exhibition Centre.

Trade Exhibition space is available
for those companies currently targeting
export markets like Hong Kong, Taiwan

and Korea.

For further details contact Rebecca Ryan
on Tel (+44) 0171 862 2106.

and
1998 M.A.T.A.
Trade Exhibitors

turntopages I3 & 14

WORLD
OF

MUSHROOMS

FLIXTON MUSHROOMS, LTD.

Blake and Mann Mushroom Farm in Flixton, Suffolk, recently announced, as part
of the continued growth of the business, that as from 1st July 1998 the company
became Flixton Mushrooms, Ltd.

The address and contact numbers remain unchanged. The contact details are:
Flixton Mushrooms, Ltd.,
Mushroom Farm, Flixton, Bungay, Suffolk NR35 INR
Tel: 01986 782271 Fax: 01986 782481

Van Leer’s mushroom division moves to France

Van Leer Packaging Systems Ltd. has moved its mushroom division from its UK site
in Poole, Dorset, to its site at Pont-Audemer in France. The French site is also part
of the Van Leer company and operates under the name of “Sacherie de Pont-
Audemer”. Business continues as before with the following new contact details:-

Sales Representative: Miss Jo Phillips Sacherie de Pont-Audemer
Sales Manager: Mr. Alain Pinson 15 rue des Papetiers
BP 232, 27502 Pont-Audemer

France
Telephone: +33 232 5679 18
Fax: +33 2325679 11

Mushroom workers give colleague a birthday to remember

Our Pam’s still
pick of the
packers

She may be 70 years old but
Pamela Whitburn can still
pack mushrooms as well

as ever.

Mrs Whitburn, from
Bishop's Cleeve, has worked
full-time packing mushrooms
at Haymes Farm
Produce Ltd in Southam for
the past 20 years.

She is such a valued
member of the team that
when she turned 70 her .
friends and colleagues threw  pg,..010 Whithurn celebrates her 70th birthday with work colleagues
a party in her honour.

There was champagne, flowers, a huge birthday cake and, of course, loads of mushrooms.

Mrs Whitburn said: “I enjoy the job and I like the company of the people there. And the
money’s nice.” Mrs Whitburn says her husband Jack, 81, doesn’t mind her going out to work
each day. She said: “I think he enjoys being left on his own.” Peter Howard, Farm Manager,
said: “Pamela is a wonderful member of the team, a real asset to the farm.” “She’s an amazing
lady, managing to pack mushrooms and look after our farm shop, all at 70 years old.”

(Photograph courtesy of The Gloucestershire Echo)

SPONSORED
BY

[ e e
INTERNATIONAL
PAW
LABORATORY

Strains available:
501,
2001,
81 Brown.

Freephone:
0800-540 200
Fax:
00353-46-22279

Beechmount,
Navan,
Co. Meath,

Ireland.
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Director’s

Notes

Welcome to the Conference Edition!

The MGA Office is a flurry of activity at the moment as we
finalise preparations for this year's Conference and Trade
Exhibition to be held in Scarborough from Wednesday 12th to
Saturday 14th November. There will only be a matter of days
to go by the time you read this, but if your reaction is “Oh no
— I forgot to book!”, don't despair! Give us a call immedi-
ately on +44 (0)1780 766888 and we'll see what we can do.

This year will be different in some respects from last year —
notably the split venue — but, we sincerely hope, just as good
as Brighton in 1997. Although the Conference Hotel and the
Spa Complex are only a few minutes' walk apart, a shuttle bus
will operate all day.

The Speaker Programme is an interesting and varied one,
covering a good mix of practical and business-related
subjects. We'll hear about growing quality and crop timing,
the dry matter content of compost and farm hygiene, in
addition to information technology on the mushroom farm,
employment legislation, a Grower's perspective on managing
human resources, and more. The Farm Walks too, have been a
huge draw this year. For a preview of Monaghan Middle-
brook's shelf farm at Whitley and Tunnel Tech’s modern
composting facility near Doncaster see the July Journal.

A wide range of goods and services from UK and overseas com-
panies will again be represented at the Trade Exhibition and
we're pleased to welcome a number of new Exhibitors this year.
Within the Trade Exhibition, we'll also have the HRI Growers'
Surgery so don't forget to bring your problems for discussion!

On the social side, there’s the Race Night following the Chair-
man's Reception on the Thursday — a chance to try your luck
on the horses — and of course, the Conference Banquet on
the Friday.

In past years, a disco has rounded off the Thursday evening
but experience has shown that it's not a great draw. So, this
year, we thought you would prefer to return from the Race
Night to your hotels at 23.00 for the most enjoyable kind
of socialising — with friends in the Bar! But do bring your
dancing shoes — there'll be a lively band at the Friday
Banquet!

The most frequently heard comment from Delegates after
each Conference is "l wish there had been more time to talk to
everyone | met and to relax and to browse around the exhibi-
tion and to do everything else | wanted to do”. As organisers,
we wrestle with this one every year. The format of serving
food and refreshments within the Trade Exhibition worked
well last year and so we've repeated it, and made the breaks
long enough to eat and drink, talk, visit the Trade stands, do
business, go for a walk or whatever. The Trade Exhibition will
be open from 18.30-21.00 on the Thursday evening and
10.15-16.00 on the Friday.
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Again this year, a number of companies and individuals have
very generously sponsored many of the Conference items and
events and we are indebted to them for their support which
has enabled us to enhance the content and format of the
Conference for the benefit of all Delegates.

For those of you who won't be able to make it to Scarbor-
ough, we will, as usual, be publishing a report on the event
and reproducing some of the Speaker’s presentations in tt
Mushroom Journal over the coming months.

Cecilia, Melissa, Lynda, Teresa and | look forward to welcom-
ing you all to the Conference. | hope to have the opportunity
to speak to many of you and will make a point of looking out
for those of you who will be attending for the first time. See
you there!

Trudy Johnston

Probably the most cost-effective
modular belt conveyors
available in the

UK today....

B Off-the-shelf modular design I
for fast delivery.

| 350, 450 and 600mm wide
belt, up to 50m long.

W Motorised head pulley, full
length skirting.

@ Dust covers, stands,
customised drives available.

B Units available to suit
non-standard applications.

* Chain conveyors * Bucket elevators * Screw conveyors < Vibratory conveyors
* Rod gates * Round link conveyor & elevator chains * Sprockets and wheels

South Street Mill, South Street, Uley
. ‘ Gloucestershire GLI1 55U England
L e S ]

Tel: 01453 861187 Fax: 01453 861189
email: cet@ndirect.co.uk

Custom Conveying Technology Limited
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IPP LIMITED

WILMSLOW CHESHIRE

IPP LIMITED HIM HOLLANDER BV.
Wilmslow, U.K. S'Heerenberg, Netherlands
Tel: +44 (0) 1625 860011 Tel: (+31)3146-61826
Fax: +44 (0) 1625 860039 Fax: (+31) 3146-62276

Email: sales@le-lion-ipp.com
Web: www.le-lion-ipp.com

LE LION, Saumur, France

Tel: (+33) 2415-30250, Fax: (+33) 2415-30253

Agents and Distributors Worldwide

Independent World Class Spawn Producers



Complete Mushroom
Technology

air-handling systems
for mushroom growing.

project design and
engineering.

air-handling systems
for phase 1, 2 and 3
tunnel composting.

GICOM computer controls
for
composting and growing.

outdoor phase 1
aerated composting.

Own : design
manufacturing
installation

air-scrubbers, air-washers

and biofilters.

GICOM

COMPOSTING SYSTEMS

GICOM BV THE NETHERLANDS
PLEIN 11-13 TEL.:31(0)321-332682
8256 AZ BIDDINGHUIZEN FAX:31(0)321-332784
Email: info @gicom.nl



Geoff Ganney's

GROWING PAINS

P iy Chedk,

Modern Approach to
Compost Analysis for

Mushroom Growers
Adrian J. Hearne B.Sc

Tech-Check (Compost Analysis Services)
c/o Trimley Mushroom Farm
High Road, Trimley-St-Martin
Felixstowe, Suffolk IP11 ORJ
Tel: (Business) 01394 270022
(Home) 01359 241352 )

SPONSORED BY ‘
(_

\

After almost twenty-five years, | suppose we can't complain
that Geoff Ganney has decided to call it a day as far as Grow-
ing Pains is concerned. Over the years, we have enjoyed
being educated by one of the industry’s best-known elder
statesmen as he shared with us the trials and tribulations of
mushroom growing, and sometimes the joys, in a diary pep-
pered with the expressive phrases, wry comments and dry

THE LAST OF GEOFF GANNEY’'S GROWING PAINS

wit for which he is known. The column certainly generated a
great deal of comment and debate over the years and will be
missed; readers often told us it was the first page they
turned to. Look out for a new feature in the coming months.
This month, Peter Flegg looks back over the history of Geoff
Ganney'’s Growing Pains.

Trudy Johnston, Editor in Chief

GGrowing Pains in Retrospect

By Peter Flegg

A mushroom grower's diary by Geoff Ganney was
started, under the heading ‘Growing Pains’ nearly 25
years ago, Mushroom Journal No. 14 (February 1974) to
be precise. In his introductory paragraphs, Geoff tells us
that on their farms they religiously record important
happenings and ‘a series of jottings may be of interest
to other members’.

Well, it certainly has been. | am sure that for many read-
ers, the current set of Growing Pains has been one of the
firstitems in the Journal to be read.

After recording his ‘happenings’ for the best part of
three years, Geoff felt that the diary was becoming ‘old
hat’ and he decided to stop writing it. However, he had
hardly laid his pen to rest before there were letters to
the Editor asking for it to be continued.

Barrie Hughes (Mushroom Journal No. 51, March 1977)

referred to Geoff's refreshing style and subtlety and
how he, time after time, hit growers on a sensitive spot,
jogging them into revising their thoughts and reorgan-
ising how they did things. He also pointed out how com-
forting it was to read that other growers suffer from
similar problems to ones self.

So, within a twelve month period, Geoff was recording
his diary again. Growing Pains, second series, began in
December 1978 (Mushroom Journal No. 72) and contin-
ued for the next twenty or so years.

Whether Geoff's 'Diary’ farm was really as recorded or
perhaps embroidered a bit to make a point we cannot
be sure, but its effect on the management of countless
mushroom farms must have been profound.

Certainly Geoff's diary records a farm which was never
short of ‘events’.

MUSHROOM JOURNAL 9



GROWING PAINS — (continued . . .)

3rd January 1974

Vandals slashed the plastic covering the spawning house.
Angry, but glad we have only one plastic shed.

12th May 1974

Vandals switched peak-heat fan off on a compost that had
just finished ...

2nd July 1974

One of those days! JCB driver severed the main electricity sup-
ply, some clown ran into the back of the new van, a cement
lorry sunk into the newly-laid drains, received and fitted 20
non-return valves that we are told were faulty when shipped
out, lost three pickers ....

22nd October 1974

Read that fuel oil was going up 14 percent in the New Year.
Can that be possible?

13th December 1974

Two fork-lifts broke down, market van had minor accident,
blew cylinder head gasket on car, told price of oil going up,
again, prices down, mild weather likely to make it very difficult
at Christmas — must be a Friday.

That and more, all in the first year of the diary, it has,
however, not been all gloom and disaster.

27th May 1980

Compost quality excellent today with bed temperatures well
up only a few hours after filling ...

20th June 1991

Tremendous day’s cricket at Lords with the added value of an
in-depth discussion — between overs — on mushroom mar-
keting with Barney Greenhill! Great day watching, evaluating
and debating does a power of good to the old battery system.
Must try Trent Bridge, Edgbaston ....

Geoff often debated with his readers and himself in his
diary. Many times he has passed on words of advice, re-
minded his readers to check this, think about that, think
and rethink and question.....

18th March 1980

Reduced level of filling by 15% as this week’s compost on
heavy side; need, therefore, to allow for greater losses at
spawning. Must adjust weekly according to the condition of
the compost and prevailing weather and not work to a rigid
system.

15th September 1983

Continuing treatment after casing with Sporgon as a prophy-
lactic treatment to see how much control we gain. The cost of
labour for diseasing can be quite alarming but, remembering
the Benlate story, we don't want to fall down on general hy-
giene precautions. People very quickly forget what is neces-
sary to avoid these general problems by not becoming slack
around a mushroom farm. You know - like watering on in-
fected sporophores ....

3rd January 1987

What effect has compost formation on the quality of the
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mushrovms? Does a totally horse manure compost produce a
better quality product than a straw based compost? If nitro-
gen level is high are the mushrooms smaller and softer?
Maybe it is related to the ash content? What a subject to dis-
CUSS ...

4th February 1991

Pretty sure we need a casing depth up to 6cm on these bags!
Perhaps the depth in relation to actual specific gravity would
be a better way of assuming the requirements? Certainly ap-
plying a much coarser mixture has enabled us to get enough
back into subsequent flushes. Mind you, the production of
third breaks is generally far too low and occasionally is nearly
the same as second breaks. Why?

Frequently he exhibited his own inimitable sense of
humour ...

Ist January 1988

Formulated plan for a year with Zero Defect — based on
removing all the people.

Ist January 1992
‘The world is full of idiots but the worst is that it is
CONTAGIOUS".

24th March 1996

Come to the agonising conclusion that running a commercial
mushroom farm requires an even greater degree of insanity
than previously realised.

From time to time Geoff passed on to his readers the
benefit of detailed comment and advice from well-
known mushroom personalities. Among those with
whom he shared his column have been Sylvia Hensby
who took issue with him on the effect of green mould,
Mariet Vedder who wrote him a detailed letter on the
skills of picking mushrooms and John Fletcher who
wrote about evaporation.

To drive his points home he would frequently deliver
short, snappy sayings....

19th March 1988

Observation is essentially one of the most important pieces of
armoury a Mushroom Grower has and should be continually
developed. Never accept the accepted.

14th March 1996

“Judgement in haste will lead to waste’.

18th March 1996

‘Basic principles must be followed".

5th June 1996

The ability to extricate oneself from the mire as quickly as pos-
sible is essential to mushroom survival.

There can be little doubt that ‘Growing Pains’ will be
missed —
No chance of a series three one day is there Geoff? m
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Eor centuries mushrooms have been grown on a composted

sbstrate based on cereal straw. A few, at least, of those early
growers must have noticed that some differences in the qual-
ity of the compost and of its initial ingredients apparently were
reflected in the yield of mushrooms. No doubt they would
have tried to repeat the sets of circumstances which led to
good results and to avoid those which led to failure.

As understanding of mushroom nutrition increased, attempts
to improve composting methods and the nutritional value of
composts could follow more informed lines of development.
Although, up to the 1960s, considerable improvements were
made in providing the mushroom crop with a better diet, most
additions to the compost are liable to some transformation as
a result of the microbial activity during phase [ and phase II.

A new idea

The Fifth International Mushroom Conference was notable in
several respects. One was that it was the first time an interna-
tional mushroom conference was held outside Europe. It was
in fact held in Philadelphia, USA, from October 28th to
“lovember 2nd, 1962.

Another important feature of the event was that the idea of
adding nutrients to compost after the composting process
had been completed was put forward and supported by
plenty of experimental evidence to show the potential for
higher yields.

There were two papers, Schisler and Sinden Mushroom Sci-
ence 5, pages 150 to 164, and Sinden and Schisler pages 267
to 280. The first one was concerned with adding protein-rich
materials to the compost at spawning. Among the supple-
ments tested were cotton-seed meal, dried skim milk, soya-
bean meal and corn gluten meal. It was important that the
supplements were very well mixed into the compost and those
rich in protein gave the best results. The implication was that
mushroom composts are generally deficient in some proteins
and amino acids which are supplied by the supplements.

The second of the two papers went on to examine the effects
of adding supplements at the time of casing. It seemed that a
limiting factor to adding supplements at spawning is competi-
tion for the supplement between the mushroom and the vari-
ous moulds and other micro-organisms in the compost. By
adding the supplements later, when the mushroom mycelium
had colonised the compost, it was hoped that the competitive
edge would be in favour of the mushroom. So it turned out to
be. However, it was important that the spawn run compost

Supplementation

should be free from weed moulds and pathogens. There were
also cultural problems in dealing with high yielding beds.

As before, it was the protein-rich substances which produced
the greater yield increases.

Delayed availability

As word of the possibilities of obtaining 25% or more yield in-
creases spread (Schisler, 1964 MGA Gleneagles Conference,
MGA Bulletin No. 179) many growers tried supplementing
their composts. If there were no burnt fingers, there were cer-
tainly some overheated mushroom beds as a result. The intro-
duction of readily available nutrients to a compost which has,
through the composting process, become selective for the
mushroom,can easily bring disaster. Reactivation of the com-
posting microbes is a real possibility and a rapid burst of mi-
crobial activity can send bed temperatures soaring. Weed
moulds will often multiply alarmingly and red pepper mites,
among other creepie-crawlies, will follow on in swift succes-
sion. Some growers were successful though, low supplemen-
tation rates and plenty of cooling capacity helped. Supple-
mentation at casing seemed safer than doing it at spawning.
This much was discovered through trial and error on the part
of growers and through careful experimentation by re-
searchers (eg. J. Delmas and J. Laborde in 1969, Mushroom
Science 7 and J. Koenig in 1970, MGA Bulletin No. 249).

Rasmussen (1965) in Mushroom Science 6 suggested that the
Sinden and Schisler results could in part be due to the ‘shake-
up’ given to the compost (a technique he had developed ear-
lier, Mushroom Science 4 in 1959) and he also showed that
supplementing the beds after the second and fourth flushes
and even after the eighth and ninth flushes resulted in higher
yields.

Allthat was very interesting and encouraging, but adding sup-
plements to beds at casing and even later when the casing is
on the beds has significant drawbacks. There is the additional
danger of introducing and spreading pests and diseases when
breaking up spawn run compost and, moreover, it does not fit
very well into some growing systems. Adding a supplement
along with the spawn seemed to be so much more convenient
and to achieve that successfully it was necessary to overcome
the problems arising from introducing easily broken down
food sources into the compost.

The idea of somehow making the supplements rather less
readily available (delayed release) was eventually developed

by Carroll and Schisler of Penn State University (1974, Mush- »
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room News 22, 12, 10-11). Essentially the idea was to treat a
mixture of a cotton-seed meal derivative and peanut oil with
10% formaldehyde which denatured the proteins. This ap-
proach has similarities to one developed a few years previously
to produce delayed release cattle feeds. All this and more is
described by Phyllis Randle in Crop Research (Horticultural
Research) 23, 51-69 where she reviewed the developments in
mushroom crop supplements up to 1983.

It was the successful development of delayed release nutrients
and the introduction of Spawn Mate in 1975 which led to the
widespread adoption of supplementation by mushroom
growers.

Progress and development ...

Since then there has been remarkable progress. The beneficial
effects of supplementation with so-called delayed release nu-
trients seem to have been well established though it is less cer-
tain that the nutrients are in fact released in the latter stages of
the cropping period to boost later flushes. A more certain ef-
fect is that on reducing the risks of overheating. This may pos-
sibly be an anti-microbial effect of the formaldehyde residues
in the supplements. Reference to the compost microbes re-
minds me that, at around this time, Fermor and his colleagues
demonstrated that the mushroom is able to feed on the bod-
ies of dead microbes in the compost (eg. G.C.R.I. Annual Re-
port for 1979). These dead microbes have been referred to by
Carapiet (1981, Mushroom Science 11) as 'nature’s delayed
release nutrient’.

Naturally enough, once a positive step forward is made there
is often a rush to develop and extend the field, for example,
Overstijns and Olivier of Belgium (1981 Mushroom Journal No
106). i

Workers at the G.C.R.l, Littlehampton, in 1983 (Mushroom
Journal No. 130, October) evaluated a number of potential
supplements, some having been manufactured as cattle
feeds, and in 1986, Randle and Smith (Mushroom Journal No.
165) discussed the economic aspects of supplementation.
They took into account the costs of supplements, of extra
labour for application and harvesting the increased yield, of
temperature control during spawn running and of extra mar-
keting. At least 15% more crop could be expected and they
calculated that the cost of supplementation would be covered
by a yield gain of 1.5kg/m? (0.3Ib/ft?) provided that crop qual-
ity and marketing were unaffected.

At the 1986 MGA Conference held in Bristol, F. Perry, with a
background of animal nutrition, showed how supplements
could affect the composition of mushrooms as well as in-
crease yields. He reported that the protein and mineral con-
tent of mushrooms could be enhanced, concluding that there
were similarities between the nutritional requirements of
mushrooms and ruminants.

PETER FLEGG INVESTIGATES — (continued...)

Another new idea

In recording the continuing development of mushroom supple-
ments, three recent articles serve as an important landmark (Mush-
room News 46 No. 7). One explains what supplements are and
why they are used, a second reports briefly on a new combined
spawn and supplement and a third describes experiments which
show how the new improved spawn-supplement may contribute
towards the fight against green mould.

The first paper, by Wach and Wheeler, points out that it took nearly
20 years from the early work by Sinden and Schisler in 1962 before
supplements became widely used. This may be an example to
those who are impatient over the speed at which mushroom R&D
reaches growing practice. Despite an initially clear indication of
real commercial benefits, 25% yield increases, it took a lot of work
and time to solve the practical problems before reliable commercial
benefits could be achieved.

Wach and Wheeler list eleven modern commercial supplements
with brief indications of their composition. Soya bean, gluten meal
and feather meal in various formulations and mixtures seem to be
the main basic constituents and they can be divided into four
types, low protein-low fat, medium protein-low fat, medium pr

tein-high fat and high protein-low fat. Details of their fat and pro-
tein contents, application rates and times and their respective ad-
vantages and special requirements are tabulated. The need to
choose the type of supplement to suit the cultural conditions on
the farm is emphasised. What is represented as a radically new
product which serves not only as a spawn but also as a supplement
is reported on by D. Kananen. It has been developed by Vlasic
Farms Inc. which was previously known as Campbell’s Fresh Inc.

The spur to the new development, apparently, was the realisation
that the use of grain spawn can also aid the development and
spread of Trichoderma green mould. There was perceived to be a
need for a spawn which did not contain the level of nutrients, es-
pecially carbohydrates, on which the green mould could feed,

The new product is described, unrevealingly, as a granular, non-
grain spawn containing high levels of nitrogen.

In the third of this trio of articles Rinker and Alm of the Vineland
Station, Ontario, describe how they compared the effectiveness of
the new spawn-supplement and of benomyl-coated grain spawn
in repelling green mould infection. Both the new product and the
treated grain spawn restricted the ill-effects of the green mould.
Rinker and Alm conclude that the new. p shows significar*
promise as a way of combaéiag’rﬁchoderma ren mould infe,
tions.

It seems that the new spawn-supplement is one development
which may not take twenty years to catch on. What, though, |
wonder are the possibilities for a supplement based on dead mi-
crobes? Perhaps better than one might think, according to some
research done in India (Ahlawat and Rai, 1997, Mushroom Re-
search 6 (2), 69-73). They have found that biofertilisers based on
bacterial biomass and used in growing green crops, can improve
the growth and yield of mushrooms. |

r‘

.- -SOLUTIONS UNLIMITED!

Management Information Problems?7?
Expansion Plan Problems?
ON-GOING PROBLEMS REDUCE PROFITS ...

For growing problems call in your consultant grower.
For all other farm problems look no further.

Growing Problems?
Production Problems?
Starf Problems?7?

30 years experience at your service.

T ONTY AL

BUSINESS CONSULTANTS & TECHNICAL ADVISORS
Eanstways, 11 Buxton Road, Frattenham, Morwiob, MNorfolk, MNR12 THNG, England
Teoel & Fax:{0)1803 898409 Mob:0402 1182300 E-mail;

RUSSELL A N D A S S OCIATES

TARussallT@aal. com J
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1998 M.A.T.A. TRADE EXHIBITORS

MGA Conference and
MATA Trade Exhibition

The Royal Hotel, Scarborough and The Scarborough Spa Complex
(12th - 14th November 1998)

1998 Trade Exhibitors and Product Guide (As at 7th October 1998)

Company Name Product Type Trade Stand No
*mycel (UK) Ltd Mushroom spawn and supplements F24
a. W Brown (Screen Supplies) Filtration equipment F16
Bumpacrop Lime Casing Ingredient E35
S.W. & W.S. Burrage Electronic control systems F25
Christiaens Group Composting machinery,

Engineering and construction D19
Custom Hydraulics Ltd Polytunnels and shelving F4
Dalsem - Veciap bv Turnkey projects, and building

of compost plants and mushroom farms F26
Dolphin Packaging Materials Ltd Punnets and trays B31
Ellipsis Ltd Weighing and information systems B32
Gicom bv Climate control and compost

systems, project design and machinery E33
Gough Packaging Ltd Packaging ES
Growing Designs Limited Growing rooms, environmental

control and shelving equipment Al
Harte Peat Ltd Mushroom casing F7
Harte Peat Ltd F8
‘ oving Holland by Mushroom machinery, growing

systems, engineering F15
Italspawn SAS Mushroom spawn producers C18
Kental Systems Heat pump based range of

mushroom environment systems D20
Koppert U.K Ltd Biological control products F22
‘Le Lion' - IPP Mushroom spawn producers

and suppliers E28
Microbio Ltd Bio-pesticide F27
MIS Ltd Mushroom equipment and sundries C29
Mushroom Bureau Generic promotion of mushrooms D36
Nooyen Dekaarde bv Mushroom casing E17
Progress Products Disinfectants and hygiene C2
Quinton Edwards Property consultants/Chartered

surveyors F12
Tony A. Russell and Associates Farm Management consultants F14
Sylvan Spawn Ltd Mushroom spawn and chemicals F10
Thilot Holland bv Mushroom farm machinery Cc3
Traymaster Ltd Compost and mushroom machinery B9
Tunnel Tech Ltd Mushroom compost E34
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1998 MGA CONFERENCE SPONSORS

Conference Sponsorship

On behalf of the Conference Committee and the MGA, we would like to express our sincere thanks to the following, who have all
sponsored Conference items/events.
Further acknowledgements will appear next month.

Our thanks to:

Agricultural Supply Co (Fairford) Ltd
Amycel (UK)Ltd e Gateforth Park Ltd
Hughes Mushrooms e ‘LeLion'-IPP
MISLtd e Monaghan Middlebrook Ltd
Mushroom Allied Trades' Association
J. Rothwell & Son Ltd
Shackleford Mushrooms Ltd e Sylvan
Tunnel TechLtd e Waveney Mushrooms Ltd

At the time of going to press, there are still some items available for sponsorship. Please contact Cecilia Timewell on
Tel: 01780 766888 or Fax: 01780 766558, as soon as possible, to discuss these remaining opportunities.

FROM COMPOST TO CROP

_i' = ;f"’“ ot T m—— TR o,

From now on completely computer run

. . . ; ; - i e ’
0"'..?-: / Fancom supplics a complete system of computerized automation to monitor and control the climate conditions during
" the entire process of mushroom growing. From filling it with fresh compost right up to the time of emptying. When
you choose Fancom equipment you will receive a system tailor-made to suit your individual needs. The 765 is comprehensive

computer system to control 2 growing rooms. With 15 pre-set growing phases and push-buttons

© for the sub-phases you can create the optimum climate in one or two rooms with only one finger.
The FCF climate controller is very compact yet complete. With a separate key for each function
you can set the ideal conditions for your mushrooms at every phase. All our components work in

| harmony with each other to increase quality and product improve-

il
. ment and lower energy consumption. With Fancom automation, you m
'y

an be § taking i risks (T T T r
S AGRO-COMPUTERS

| &ce

Fancom BV, P.O. Box 7131, 5980 AC Panningen-Holland, tel +31 (77) 3069600, fax +31 (77) 3069601
E-mail: fancom@fancom.com, Internet:http://www.fancom.com
The quality of Fancom’s products is guamanteed. Fancom activities are carried out acconding to quality system 150 9001
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The Problem Page ¥

Postscript

With the sort of irony that makes one half believe in malignant inter-
vention from powerful outside forces | would like (well no | wouldn't
but feel it apt) to report that we suffered an outbreak of Dactylium on
the HRI Mushroom Unit whilst September’s Journal was in print. So
yes, it is still about. We think it was a ‘wild’ strain, it's currently being
tested. The first such outbreak that we ever experienced was immedi-
ately after the unit was completed, at almost precisely the same time
of year as this one. Cobweb used to be considered an autumnal prob-
lem when it wasn't yet considered an important problem. One
grower used to ring me every year to tell me of its arrival, A bit like
reports of the first cuckoo in the Times. | hope it proves to be a wild
isolate. If itisn‘t I've no doubt we will be having ‘meaningful’ internal
icussions,

One of the reasons for including this postscript was also to emphasise
something omitted from last month’s summary of high priority
Dactylium control measures. The omission was due to our taking it for
granted. The crop referred to above was immediately cooked out as
soon as we discovered Dactylium, even though we hadn't picked any
of the third flush. It was then that | realised that no mention had been
made in September’s Journal of the importance of good crop termi-
nation techniques. Forgive me, we cook out everything, several times,
whatever the state of the crop. It is so routine one forgets to mention
it.

Introduction

On to this month proper. | don‘t get too many suggestions concerning
this column or not ones that | wish to pass on anyway. Recently, how-
ever, | did have one which made me pause for thought. It was a ques-
tion more than a suggestion. The question was whether or not work-
ing within the title of Problem Page was too restrictive. Was the
questioner trying to tell me something? Were they detecting in the
column a growing strain of depressive paranoia brought on by a con-
tinual obsession with bad news? Or simply getting a bit depressed
themselves by an endless stream of problems? | probably will never
know for sure.

On reflection | don't think | feel too constrained by the concept of
"Problems’. Almost everything is a problem if you look at it in the

Disease Control —
APostscript

By R H Gaze of HRI

‘right’ way. Even having none at all. All mushroom growers know that
feeling. When everything is going swimmingly and you have no prob-
lems at all you realise rou have almost the worst one possible. When
you are up you can only go downand rou know that out there, some-
where, there’s a total ____ disaster (fill in your own favoured adjec-
tive) just waiting tostrike. And you've noidea what it might be. So no,
being restricted to the subject of problems is no constraint. It means
one can discuss absolutely anything.

But, for those of more sombre leanings, | hope you will agree, for the
most part the column does try to identify and suggest solutions or
consolations (consolutions would be a good new word in this con-
text) for the real problems that beset us as an industry.

So, with apologies for this long response to the question posed by a
reader, on with this month's problem or subject. On the basis that a
change is as good as a treat, this month, a different tack. Not really a
different subject as you will see, but a different approach. On the
whole this column’s strength, and at times weakness, is that it is mer-
cifully short. That sums up its strengths admirably. Occasionally, how-
ever, the shortness of it dictates that subjects have to be dealt with
broadly and with little detail. Now and then, I think, that perhaps does
constitute a weakness.

Efficient Use of Pesticides

Having repeatedly reported the results of the HDC disease control
programme, carried out by Helen Grogan, | have equally often writ-
ten that efficient use of pesticides is increasingly important as a result
of the current levels of pesticide resistance exhibited by pathogens
(Verticillium and Dactylium). It strikes me that this is a good example
of where a little more detail might be helpful. The concept of efficient
use is simple and fairly unarguable. Partial resistance indicates quite
clearly that it must be a good idea to achieve a level of pesticide in the
casing capable of combating the pathogen, which is legally permissi-
ble )and non-phytotoxic to mushrooms (or fungitoxic if you favour
p.C.).

Putting this simple concept into practice isn't quite that simple, as
efficient use, as defined above, consists of a number of factors, all of
which can have a compounding effect. | thought, therefore, for a
change that | would delve a little deeper into one subject rather than

my usual conceptual skating over the surface. Apart from the usual »
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THE PROBLEM PAGE (continued...)

introspection concerning the column’s contents I've been prompted
to go in this direction by a number of conversations with growers all
dealing with the subject of partial resistance and maximising pesticide
levels. These have forced the realisation that the bald statement, “effi-
cient use of pesticides’ is very bald indeed.

The starting point is to remind ourselves of the experience in estab-
lishing the validity of our analytical techniques in the recent work on
the fate of Sporgon (prochloraz-MN) in casing. What we thought was
a fairly good application resulted in only about 60% recovery of the
calculated level. So all is not always what it seems. It was this that set
us thinking about the whole subject. So using Sporgon as an
example, and it's probably an extreme one because of the variations
in application allowable, I'll try to cover the main points which may
need considering.

Main Components of Efficient Use

It is at this stage that | appreciate why, in a short column, one avoids
too much specific detail. Detail breeds more detail, mainly in expla-
nation and qualification of what has been written and a page soon
becomes six. Which none of us wants, so a little more detail but not
too much.

The following seem to me to be the major factors to be considered
when applying Sporgon, in order that the concentration of pesticide
is maximised and in the correct, effective place for maximum control.

Dosage:

There are a number of dose options permissible. Single or double 120
g/100 m2, or triple 60 g/100 m2. Careful consideration should be
given to this choice. Bearing in mind the arithmetic of one single 120
g/100 m2 dose providing 15-20 ppm throughout the casing and also
that there appears to be a decline in concentration once picking has
begun, the common industry practice of using two 120 g/100 m2
drenches rather than only one and not incorporating the first dose
but drenching both, seems to be very sensible. One still hears of peo-
ple only using a single dose or using the three lower doses. Through-
out all this discussion one is of course assuming the need for the treat-
ment. All the arguments against unnecessary prophylactic treatments
still hold good, perhaps better.

Application rates/water:

The label recommendations are for all doses to be in up to 180 litres of
water per 100 m?. There are some indications from the HDC Sporgon
project that a reduction in water quantity results in a higher concen-
tration of pesticide in the effective surface zone.

There are two problems with this. The lower the volume the more dif-
ficulty there is in distributing it onto the bed, evenly. Also if you go too
far down this route the concentration is likely to be more fungitoxic.
90 litres/100 m2 were used in the experiments. My guess is that this
volume is too low for many circumstances but the point remains. It
would seem worthwhile to explore how far one can go on both
accounts.

Hit and miss

So far so good. Having sorted out points one and two, the application
is calculated and applied. How much goes into the casing? Whatever
goes onto the floor, side boards etc isn’t going on to the casing. If you
are to put the 120 g/100 m? onto the 100 m2, this ‘miss factor’ must
be calculated and allowed for. This is, I'm sure, one of the biggest
losses we observed in our calibration work in the Sporgon trial. The
easiest way to overcome this is to add the estimated loss to the calcu-
lated volume. The best way is more difficult which is not to put it
on the floor in the first place. Once there it's obviously potentially
polluting.

I know, It's easier said than done.

Take-back:

Having calculated and applied it, all of it must be used. If not you've
missed with that too. Anything left in the tank has reduced the calcu-
lated level of application. And drenching what is left over onto the last
tray doesn‘t really count!
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Deposited:

In the same vein any product that has precipitated in the spray tank
has been debited from your calculated dose, so good tank agita-
tion/recirculation during application is essential.

Evenness of drench:

The final compounding effect linked to hit and miss and take-back,
but an issue in its own right, is evenness of drench. The question is
how even is your application? Is the 180 | or whatever going evenly
onto the 100 m2 or is it patchy? When concentrations of pesticide in
the casing are likely to be gwving only partial control, underdosed
areas are an open invitation for disaster.

One technique for quickly gauging evenness of application is to dot
a bed with identical shallow dishes, Petri-dishes are ideal. Drench
as normal and measure what you catch. All dishes should contain
exactly the same amount.

Summary

1. Pick theright dose.

2. Reduce water volume a little, if you can.

3. Calculate for what misses and adjust.

4, Useitall.

5. Agitate the tank.

6.  Calibrate your drenching equipment/techniques.

7. If in doubt test the levels achieved. Helen Grogan will advise on

the sampling technique required.

I'm not sure there is a conclusion except to say that when your sword
is blunt you have to wield it much harder or, perhaps, more accurately.

PPS. The Dactylium was a 'wild strain' or so Helen says but then she
would wouldn't she? |

ﬁ
Talk to TAMPLIN about...

the next generation of
mushroom machines to meet
your growing requirements..

TAMPLIN ENGINEERING
machinery makers to the mushroom industry.

Birdham Chichester Sussex PO207BU

UK

Tel: (44) 01243 512599 Fax: (44) 01243 511189




Looking back.........

TRAYS AS GROWING
CONTAINERS

One of the great developments soon after the
end of World War Il was the use of trays as
growing containers instead of shelves. Small
wooden fish boxes became very popular. They
were cheap, and when filled with compost
were light enought to be handled by one man
(what machinery?)

They probably had several disadvantages but
one in particular was they had to be stacked
in what was then called "chequer-board”
"shion. The fish box chequer-board system
. shown here, taken from MGA Bulletin
No 40, April 1953.

The difficulties in getting access to water, to
pick and, to inspect the crop are obvious from
the picture. No wonder larger trays and fork
lifts caught on!

CHRISTIAENS BV HORST
5962 NX HORST (Holland)
Herenbosweg 6 .

Tel. (31) 77-3981889

Fax. (31) 77-3983369

MACHINERIES

Phase 1 Composting Machines
Compost Turners

Mixing Lines

Overhead Filling Machines
Tunnel Filling Cassettes
Tunnel Winches

Compost Hoppers

Headend Filling Machines
Traylines

Compost Block Machines
Bagging Machines ,

van rens bv

JANSSEN KESSEL BV

VAN RENS BV
5975 NA SEVENUM
Horsterweg 19
Tel.(31) 77-4671944
Fax.(31) 77-4671543

CONTRACTOR AND
BUILDER of COMPLETE

Mushroom Farms and
Tunnel-plants

Shelves

Picking-lorries

Doors for growinghouses

Doors for tunnels

Advanced air-handling equipment
Trays

The CHRISTIAENS GROUP consists of:

- JANSSEN KESSEL BV
6086 PD NEER

‘ Heldenseweg 15a
Tel.(31) 475-594242
Fax.(31) 475-594436

ENGINEERING of

Turnkey Projects
Advices-Technical Support
Central/Decentral Computers
Computer controlled
- watering - weighing
- timeregistrations
| Climatisations
' Indoor-Composting

Aerated mixing floors
‘ Pasteurisation tunnels
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SINDEN AWARD 1999

CALL FOR NOMINATIONS

The Sinden Award may be conferred each year, at the discretion of the MGA Council in
recognition of an outstanding contribution to the Mushroom Industry worldwide and to the
Mushroom Growers' Association, with particular, but not exclusive, reference to research,

development or advisory work (whether undertaken within a research establishment,
on a commercial farm or elsewhere).

Nominations for the 1999 Award are now invited. The Award is open to anyone involved
in the Mushroom Industry worldwide and there is no age limit, but no individual may
nominate himself/herself.

All nominations for consideration should be in English and should be made to the
MGA Director by 31st December 1998 at the latest, accompanied by a paper of not
more than 200 words in length, giving biographical details of the nominee and outlining
the reason for the nomination.

The recipient of the Award may be invited to give the Sinden Lecture at the ensuing MGA
Annual Conference and/or to submit a relevant article for publication in the Journal, as
appropriate, at the discretion of Council.

Engineering

Compost turners

Compost blenders

Tunnel filling- and

emptying machines

Compost trailers

Casing soil trailers

Compost and casing soil hoppers
Compost biock pressing machines
Conveyors

Spawn-applicators

Head filling machines

Winches

Shelves

Picking trolley's

Emptying machines

Bag-filling equipment

Growing- and tunnelnets
Ruffling/Leveling machines

M ushroom farm machinery
x T

Thilot Holland B.V. Engineering Works
Hoofdstraat 11-17, 5973 ND Lottum/Holland
H n L L H N D Phone +31 77 4631774 Fax +31 77 4632648
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AERATED PHASE I COMPOSTING

A Sample of Aerated
Phase I Composting
ACross Europe

David M. Beyer, John Pecchia and Sarah Labance*
Department of Plant Pathology

*Department of Agricultural and Biological Engineering
The Pennsylvania State University

Introduction

Historically over the last few decades, it has been a practice of
many farms to start Phase I composting by applying large
ruantities of water onto the dry bulk ingredients. The concept

15 to soften and soak these ingredients before forming a
rick. This system of low temperature, high moisture, high
heap piles during “preconditioning” not only contradicts
modern theories of mushroom composting, but is also a
source of offensive odor production. The primary source of
offensive odours during Phase I composting is thought to be
from anaerobic conditions within the pile or bulk ingredients.
The smells associated with anaerobic conditions are caused by
compounds in a reduced state: hydrogen sulphides (rotten
eggs), acetic acids (vinegar), valeic acids (vomit) and alcohols
and phenolic compounds (putrefying smells). When com-
posting proceeds aerobically, the intermediates formed are in
an oxidized state, while those formed under anaerobic con-
ditions are in a reduced state and, thus, tend to be odorous.
For example, under anaerobic conditions, reduction of organic
sulphur to volatile organic compounds is favoured over
oxidation of sulphur to sulphate. These reactions, therefore,
lead to odour-producing conditions.

As part of the Mushroom Industry Farmer Based Applied
Research (MIFBAR) project to reduce odour emissions from
mushroom composting, four industry and four Penn Sate per-
sonnel visited several mushroom composting operations in
Europe. The primary objective was to gain understanding into
odour reducing technology and systems for Phase I compost-

ing that could be used in a research programme at Penn State.
In North America, only a few Phase I bunker, systems have
been built and eventually they may be adopted by many other
commercial operations, This article is a summary of the reports
and conversations of the MIFBAR investigators, Tom Brosius,
Bob Canterera, Ewan Harper, Joe Plageman, and Paul Walker.
For purposes of this article, the term bunker is used to describe
a Phase I system that is not totally enclosed, but may be
covered, and air is not recirculated. A Phase I tunnel is defined
as a totally enclosed room with the option of recirculating or
capturing the exhaust air. Although not planned, it turned out
that we visited aerated Phase I facilities from the most
complex to the more simple applications.

Environmental regulations in several European countries re-
garding the emission of odorous air from Phase I substrate
preparation farms and other agricultural operations have
motivated the initiation of new technigues and processes
aimed at reducing the production and release of odours. For
example, strict environmental standards in Belgium mandate
the containment af all odours produced during Phase I. Con-
sequently, farms in Belgium which produce mushroom sub-
strate have totally enclosed operations and have adopted
complex odour-reducing technologies such as bunkers, chem-
ical scrubbers, biofilters, and emission stacks. While not re-
quiring total odour elimination, environmental enforcement
agencies throughout Europe have imposed restrictions on
odour production which have led to alterations in the way that
Phase I mushroom substrate preparation processes are carried
out. Environmental agencies in the United States have yet to »
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impose restrictions on odours released during mushroom
substrate preparation. However, urban encroachment on
rural farmland has resulted in odour related complaints from
residents and legal battles, suggesting more stringent odour
management regulations may soon be enacted.

The trip started for most of the group at The Dutch Mushroom
Days in Maastricht, Netherlands. A few serious students took
part in the Horst conducted workshop on controlled Phase 1
composting. Much insight was gained thanks to Henk van
Gerwen and IPC Plant for taking the time to share their experi-
ences and knowledge regarding Phase I mushroom substrate
preparation. Overwhelmed with the vast array of equipment
for mushroom growers, the group concentrated on visiting
displays that were related to equiprment that addressed Phase
I bunker or tunnel technology. These displays included oxygen
measuring equipment as well as conveyors and mixing equip-
ment. Later, thanks to Bram van Nieuwenhuijzen, of IPC Plant,
the group toured De Klein and CNC substrate preparation op-
erations. Substrate preparation at these farms meant that fully
colonized spawn run compost (Phase I1I) was the product. At
De Klein, the mostly horse manure formula compost was
stored in large piles, before wet and mixed. An essential
component for successful Phase 1 composting is the uniform
mixing and wetting of bulk ingredients. Prewet processing
systems are becoming more complex. Compost turners
designed to thoroughly mix and distribute water during the
Phase I process are generally not used in Europe. Stationary

Figure 1. Stationary Line.

mixing lines seemed to be the most common and efficient sys-
tem used on the farms visited, (Figure 1). After a thorough
mixing the material was filled into aerated pre-wet bunkers.
Henk Schreurs was kind enough to show the group the oper-
ation from start to finish, although they were in construction
to totally enclose the whole wharf. Phase 1 was completed in
about 10 days inside tunnels that were equipped with ammo-
nia scrubbers and biofilter. This operation also mixes a small
amount of surplus Phase II (1-10%) substrate to serve as
microbial inoculum for Phase II. The mixing occurs when
Phase [ substrate is removed from the Phase I tunnel and while
the Phase II tunnel is filled. Phase II and III tunnels were used
to finish the preparation process, which produced a consistent
and productive looking compost. It must be noted that
the water run-off collection system, equipped with filters,
reduced any odours associated with the stored recycled water
dred.

Next was the impressive and engineering miracle known as
the CNC mushroom substrate factory. Not a handful of com-
post could be seen, heard nor smelled. This facility is a totally
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AERATED PHASE I COMPOSTING — (continued .. .)

enclosed system, including the unleading and storage of bulk
ingredients. Jan Pijnenborg explained that the movement and
mixing of the compost volumes are computer controlled. Mix-
ing is accomplished with three cross mixers inside a box. Sup-
plements are added in an enclosed mixing chamber and then
composting is done inside plenum-floor tunnels, all equipped
with filling nets. There is no waste generated from the opera-
tion; everything, including exhaust air, is collected and reused.

Most farms have reduced Phase I to between five and eight
days, a processing time which was usually coupled with an ex-
tensive Prewet period. Although the CNC does not manipu-
late the compost once it is loaded into the tunnels, most farms
remove and mix the substrate partway through Phase I
processing.

These two extensively equipped farms demonstrated the
totally enclosed Phase I concept, where the air emitted by the
substrate could be filtered, scrubbed, or sent through a bio-
filter before being released into the atmosphere, (Figure 2). In
addition, totally enclosed Phase I tunnels often include
recirculated air systems.

In Italy, the farms emphasized the importance of re-inocula-
tion. Thatis, when bunkers are used for Phase I, temperatures
of approximately 80°C are maintained throughout the sub-
strate mass. Therefore, the bunkers must be managed to pre-
serve microbial populations to serve as inoculum for Phase II
composting. At the first stop Fungicoltural Billio, demon-
strated what we might consider an average aerated Phase I
schedule and the importance of microbial inoculation before
Phase II. The simple straw, poultry manure and gypsum for-
mula was quickly pre-conditioned for 2 days, then placed in
the Phase I tunnel. Compost was removed and mixed once
during the 12 day Phase I. Tunnels were managed in a way to
provide air so that the bottom 5 cm maintained temperatures
in a moderately thermophilic range while the remaining por-
tion of the substrate was allowed to heat to 80°C. Afterwards,
compost cooled down under a covered roof to further
increase the inoculum for Phase IL. Tarcisio Billio and staff are
to be thanked for their generous hospitality and candour in
explaining their system.

The next stop was Agrifung, home of the original enclosed
Phase I system. We met Gerard Derks and Luca Francescu?

co-inventors of the first Phase I bunker in 1970, We were lucky
to catch Gerard at the farm, for his busy schedule keeps him
young and mobile, (Figure 3). He impressed upon us the im-
portance of compost water holding capacity and quality by
showing us some of the finest fresh quality mushrooms
grown. The low pressure, large opening floor nozzles used in




their tunnels differed from other Phase I tunnels, but are simi-
lar to many of the pre-wet aeration systems.

Champignon Trentino, the next farm visited, had bunkers spe-
cially designed with pre-conditioning in mind. Wilbert Smeets
generously took time away from the daunting task of revitaliz-
ing this farm, to show us his unigue systems. In addition to the
open aerated floor bunker for pre-conditioning, there were
Gicom designed high pressure- nozzle (spigot) floor tunnels
used for Phase I, Il and III. In a nozzle floor, a blower forces air
through a manifold and into a series of pipes embedded in the
concrete floor along the length of the bunker, (Figure 4). A se-
ries of cone-shaped nozzles are evenly distributed along the
top of each lateral. The nozzles contain a small opening (be-
tween 0.5 and 1 cm) at the top, through which air is forced
into the substrate material. The concept of high-pressure aer-
ation by nozzle design at the opening of the nozzle will create
uniform air distribution. Regardless of the amount (volume),
moisture content or structure of the compost ingredients, the
air is evenly distributed. The one advantage of a spigot floor is
that it better accommodates a partially filled or unevenly filled

nker. Itis also believed that spigots provide better drainage
wr high moisture substrates and by using high air pressure,
nozzle blockage is minimized. One disadvantage with a spigot
floor is the possibility of a malfunction due to nozzle damage.

p——— ~—— LY ,*-Ir >

. yure 3. Gerard Derks.

Frank Stewart-Wood met us at Aylesbury Mushrooms in Eng-
land, and showed us that a plenum floor with slats running
perpendicular to the bunker sidewalls, remains a viable alter-
native. The addition of tracks running lengthwise within the
bunker allowed for filling and emptying equipment to operate
without damaging the floor. The plenum floor involves pres-
surizing the entire airspace beneath the concrete floor, allow-
ing air to move up into the substrate through a series of slats in
the concrete, (Figure 5). The asset of a plenum floor is that it
can better maintain aerobic conditions within the substrate in
case of an air handling or computer system breakdown. lan
McClay explained that if such a situation occurred, a plenum
floor would maintain partial aerobic conditions within the
substrate through natural convection, while such conditions
would be more difficult to attain through pipes and nozzles.
Some plenum-style Phase I systems may use filling nets, simi-
lar to those used to fill Phase Il tunnels. However, nets are con-
sidered an additional cost, require more cleaning and are
prone to rip with the heavier Phase I material. Filling nets also
restrict air movement when they become water logged with
higher moisture compost. This farm, along with others, up-
held the concept that the cold zones maintained along the

Figure 4. Nozzle Foor.

sides and bottom of the bunker provide sufficient inoculum
for Phase II. Most operators employed the technigue in which
the bottom and top 25-30 cm of the substrate mass is main-
tained at 48-50°C, while the remaining portion is allowed to
heat to 80°C.

We surprised Richard Gaze and Ralph Noble of HRI by drop-
ping by to discuss more of the science behind aerated Phase I.
These two researchers have done quite a bit to take the
mystery out of how aerated Phase I composting works. Both
of them were able to shed some light on the compost oxygen
requirement during Phase I and in general how odours might
be reduced.

The length of time required for pre-conditioning bulk ingredi-
ents, and to wet the substrate before initiation of Phase [ var-
ied greatly among farms. Our next farm to visit was Gateforth
Park Ltd., which used an aerated floor during prewet. Here
David Walker and Simon Middlebrook made it evident that,
while an effective prewet is important, care must be taken to
avoid excessive wetting that impeded the flow of air into the
substrate material. During this trip, differences between farms
existed regarding the length of time required to complete
Phase 1, and whether substrate placed in Phase II bunkers
should be removed and mixed/watered one or more times
over the course of processing. Extensive research is currently
underway to identify ways to improve bulk density of mush-
room compost prepared in a Phase [ bunker system, Thus far,
it has been concluded that the best solution for the bulk den-
sity dilemma is adequate shortening, mixing and wetting of
the material before the Phase I process. Therefore, for Phase I

Figure 5. Plenum Floor.
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AERATED PHASE | COMPOSTING — (continued. . .)

substrate preparation to be successful indoors, it is vitally
important that it is carried out in conjunction with an effective
prewet programme. Gateforth, like all farms visited, had
developed a Phase [ schedule that accommodated the needs
of the mushrooms and the labour force.

Ancther important factor is to load the substrate material into
the bunker in such a way that the material remains homoge-
neous. The simplest filling method involves filling the bunker
with a front-end loader. While easy and inexpensive to oper-
ate, this technique cannot mix the substrate as it is being
loaded and material uniformity may be a problem. Some
bunkers and tunnels were equipped with overhead conveyors
to provide even mixing and distribution of the substrate as it is
loaded into the bunkers. In addition to other farms, at our last
two stops, Carbury and Custom Composting in Ireland, both
used hoppers equipped with an oscillating conveyor specifi-
cally designed for bunker loading.

When contemplating Phase [ aeration, the issue of clogging
nozzles must be addressed. We were lucky to find Pat Walsh
and Michael O'Sullivan in an early stage of their Phase [ tunnel
construction and we were able to observe first hand how
these floors were constructed. The problem of clogging and
nozzle damage has been greatly eliminated in spigot floors
by constructing grooves in the concrete, which coincide with
the rows of nozzle openings, (Figure 6). In this way, as
machinery is driven through the bunker, substrate material is
less likely to be compacted into the openings. However, it is
usually necessary to periodically unclog the aeration holes,
either manually or by blowing air at high pressure through
them. Several farms accomplish this by blowing out the
nozzles with water.

Shortening of the raw materials was accomplished at some
operations by some type of chopping or mechanical thrashing
during the mixing process. Several other mixing and watering
systems were seen at the different farms, but the all growers
emphasized the importance of achieving a uniform mix of in-
gredients and water before filling a bunker or tunnel. When
discussing the history behind their move into aerated Phase |
composting, both Cahal McCanna and Michael Cusak of
Carbury emphasized this need for thorough mixing of bulk
ingredients.

The variation among the preconditioning strategies being
used is great with respect to length, mixing techniques, water
supply, and aeration. Regardless of the approach, the objec-
tive of the Prewet period is to increase density through suffi-
cient watering, turning, and, often, mechanical grinding and
chopping of the straw, In order to obtain bulk densities in a
range that is profitable, most operators agree on the necessity
to mechanically break down the raw ingredients through mix-
ing or grinding. Some farms, however, continue to use long
straw based on the philosophy that chopped straw has poor
structure, which results in an inability to absorb water. Farms
that fillinto Phase I tunnels often prefer longer structure com-
post, then after Phase II additional mixing and shortening of
the compost occurs. In addition, on farms that have Phase III
bulk spawn run, the compost would get an additional mix and
would be denser at casing time.

Conclusions

Aside from an aerated floor and structural sidewalls, there is
great variation among the multitude of bunker systems cur-
rently being used for Phase I composting. Several approaches
are being used regarding: length of processing, operating
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Figure 6. Nozzle floor with grooves for cleaning.

regime, physical parameters within the substrate material,
aeration techniques, and material handling. Depending upon
the raw ingredients, mixing equipment and desired comps
characteristics, each farm has developed its own process. Th
most successful odour reduction was on farms where the early
stages of Phase | are aerated and water additions are distrib-
uted throughout the composting process.

Although a capital investment is required to transform a con-
ventional outdoor Phase I rick facility to an indoor bunker
facility, there are several incentives. First, the use of bunkers
has shortened the Phase [ process time. In addition, the space
and labour required to operator Phase I using bunkers is
greatly decreased. Finally, many operators advocate bunkers
based on the resulting high quality substrate attributed to uni-
form temperature and oxygen distribution. Whether these
advantages outweigh the cost is subject to debate. While some
farms may have implemented bunkers as a result of environ-
mental pressure, operators there feel the labour savings result-
ing from the bunkers has made the system worthwhile. Other
operators, however, admit that they would not choose bunkers
over conventional Phase I composting if not required to by
environmental requlation. Obviously a great deal of research
is still required to adequately refine Phase I bunker systems,
but in spite of the shortcomings, our trip confirmed that use -
such systems has been successful in reducing odours ariw
preparing a prolific substrate for mushroom production.
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RESEARCH ROUND-UP

Research Round-up

Peter Flegg brings together research reports
from around the world ...

... A new cultural technigque, pest control, a new com-
bined spawn and supplement, fungicides against green
mould and Verticillium resistance to Sporgon.

(Those with a special interest in any of the topics are advised to
consult the original source).

Sandwich technique

(Mark Spear, Sylvan Spawn Laboratory Inc., West Hills Indus-
trial Park, Kittanning, PA 16201, USA)

The Sandwich technigue is a method of shortening the mush-
room cropping cycle. It allows spawn run and case hold to
overlap by one week so reducing the ‘lost time’, when no
mushrooms are being produced, from just over four to around
three weeks.

Earlier attempts to reduce the time between spawning and
casing have usually failed because the Cl (casing inoculum) or
CAC material introduced into the casing layer was starved of
food before it could connect well enough with the mushroom
mycelium in the compost.

Using the Sandwich technique, a top-dressing provides imme-
diate sustenance in the casing layer, resulting in an even
colonisation of the casing and earlier fruiting. Other possible
benefits are higher yields resulting from lower dry matter loss
~ fore the first flush, less tray handling and reduced disease
w<cause cropping duration is shorter.

Three versions of the technique are suggested.

1) Spawning, top-dressing and casing (using Cl or CAC) all
completed on the same day then held for 6 days of spawn
running followed by normal case hold,

2) Spawning and top-dressing on the same day, followed by
6 days of spawn running before casing then a normal case
hold, and

3) Spawning and spawn run for 6 days before top-dressing
and casing then normal case hold.

In all instances cropping was handled normally and the top-
dressing, spread on top of the compost, consisted of commer-
cial casing inoculum (Cl).

Four experiments to compare the different versions of the
technigue were carried out. It is expected that the best prac-
tice will vary from farm to farm.

The experiments showed repeatedly that one week could be
cut from the normal cropping cycle, but attempts to shorten
the cycle by two weeks were unsuccessful.

These early experiments suggested that rates of top dressing

of 25g/square foot worked as well as much higher rates
and that version 1 led to higher bed temperatures than
version 3.

The author's final sentence runs, ‘'much remains to be done’.
(Summarised from Mushroom News 1998, 46 (7) 24-29).

Compatibility of the insect-parasitic nematode,
Steinernema feltiae, with chemicals used in mushroom
production

(P S. Grewal, T. Weber and D. A. Betterley, respectively from
Department of Entomology, Ohio State University OARDC,
1680 Madison Avenue, Wooster, OH 44691-4096 *, P O Box
60562, Sunnyvale, CA 94068 and Amycel Spawn Mate, Wat-
sonville, CA 95076, USA).

Biological methods of insect control are receiving increased in-
terest and may often need to be used in conjunction with
chemical methods.

This paper is concerned with experiments to evaluate the de-
gree of compatibility of parasitic nematodes with a range of
chemicals used for pest and disease control in mushroom
growing. All chemicals were tested at ‘recommended field
rates’.

Compatibility was tested when the materials were used as a
tank mix and when applied directly to the casing layer. The
paper abstract states ‘when held in an aqueous phase for up
to 24 h, Apex 5E, Azatin EC, Benlate, Bravo 500, Margo-San
and Sporgon had no adverse effect on nematode viability but
reduced their virulence'.

Three other chemicals were all lethal to nematodes but could
be used applied to the casing provided there was a time inter-
val between adding the chemicals and the nematodes. For
calcium hypochlorite, Vertigo and Mertect 340F, a gap of at
least 24 hours before adding the nematodes is recommended
and after adding formalin the gap should be at least 3 days.

* Address for correspondence.
(Summarised from Mushroom News 1998, 46 (4) 6-10).

Control of the mushroom pests Lycoriella auripila and
Megaselia halterata by Steinernema feltiae in field
experiments

(1. W. A, Scheepmaker, . P Geels, P H. Smitsand L. J. L. D. Van
Griensven, Mushroom Experiment Station, P O. Box 6042,
5960 AA Horst, Netherlands). >
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RESEARCH ROUND-UP — (continued. . .)

The effectiveness of the insect parasitic nematode S. feltiae
was tested against both sciarids and phorids under conditions
similar to those experienced commercially.

Against sciarids there was a clear difference in the effect on
males and females. An application of nematodes 1 day before
casing followed by another 1 day after casing resulted in prac-
tically complete control of females (37%).

The next generation of female sciarids was almost completely
killed (95%) by adding nematodes 7 days after casing. A dose
rate of 1 million nematodes per m? was just as effective as
higher rates.

Diflubenzuron added to the casing remained effective
throughout the cropping period killing from 72 to 99% of the
sciarids.

The effectiveness of the nematode against phorids varied and
it seemed to work best when there were sciarids present.
Phorid levels were not significantly reduced by diflubenzuron.

(Summarised from Annals of Applied Biology 1997, 131 (3)
359-368).

Vlasic Farms spawn-supplement

(D. L. Kananen, Vlasic Farms inc., P-152 Country Road 12,
Napoleon, OH 43545, USA)

A new combined spawn and supplement has recently been
developed by Vlasic Farms Inc. (formerly Campbell's Fresh
Inc.). A patent for the product is pending, but it is described as
a granular, non-grain spawn which contains levels of nitrogen
up to two to three times of those found in grain spawn. Vlasic
Farm spawn-supplement (VFSS) is greyish-white to white de-
pending on the duration and temperature of storage. It is
stated that much of the mushroom mycelial growth is actually
inside the individual particles and so is more resistant to
adverse conditions than is grain spawn.

Whereas rye-grain spawn has around 1500 grains per 100g
of fresh spawn and millet spawn has around 10,000 grains,
VFSS is claimed to have over 40,000 particles per 100g which
represents a greatly increased number of points from which
mushroom mycelium can grow into the compost.

Comparative times are quoted for compost colonisation. Ata
3% spawning rate, grain spawn fully colonises the substrate
in 13 days, millet takes 12 days, but VFSS requires only 10
days. Ata 5% rate of spawning, those times are each reduced
by about a day. VFSS, at a 7% spawn rate, gains 3 days over
the other spawns.

Data are presented to show that the use of VFSS brings a
degree of protection from overheating the compost during
spawn run, together with reduced levels of competition from
otger mdouids. Costs of cooling during spawn run could be
reduced.

(Summarised from Mushroom News 1998, 46 (7) 20-23).

Will fungicides stop an established green mould
infection?

(D. L. Rinker and G. Alm, University of Guelph, H. R. I. of
Ontario, 4890 Victoria Avenue, Box 7000, Vineland Station,
ON L OR 2EQ, Canada)

While the main way of controlling green mould is based on
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good hygiene practices, they are not always completely effec-
tive. This paper attempts to find out if fungicides applied to
compost or casing significantly affect an established infection
of green mould. In Canada, only Benlate 50WP and Bravo 500
are registered for application to casing and none is available
for compost use.

Benlate SOWP, Bravo 500 and Mertect 340F, when applied to
the compost surface, failed to limit the spread of T. harzianum
(Th 4) on the compost or into the casing.

Benlate S0WP applied to the compost at the rate recom-
mended as a coating for grain spawn, while failing to restrict
the growth of green mould, also did not always (2 out of 6
times) protect the compost when spawn grains were coated
with it. It is thought this was probably because some of the
grains were not sufficiently coated. If only a few grains are not
properly treated then, it seems, the effect on the growth of
green mould in the compost is as if none of the spawn had
been treated at all.

The paper recommended that a thorough hygiene p.
gramme remains essential for the control of initial infections
of green mould.

(Summarised from Mushroom World 1998, 9 (2) 40-42).

Résistance de la méle séche au Sporgon (Verticillium
fungicola var fungicola) (Resistance of Verticillium to
Sporgon)

(B. Desrumeaux, P Sedeyn, A. Werbrouck and P Lannoy, Cen-
tre de Recherche pour la Culture du Champignon, leperweg
87, 8800 Rumbeke-Beitemn, Belgium)

Some growers have suggested that resistance to Sporgon has
made Verticillium more difficult to control and, in Belgium,
Sporgon is the only authorised fungicide for use against
Dry Bubble. Research work on this subject in other countr

is referred to.

Samples of Verticillium from mushroom farms were cultured
and their growth measured when grown on media containing
0, 10, 20, 40 and 80 ppm Sporgon. After 3 weeks at 20°C
colony diameters were measured.

The development of all the Verticillium isolates was partially
inhibited by increasing concentrations of the fungicide. The
average reduction in growth was 44%, 61%, 70% and 82%
for the respectively increasing concentrations of Sporgon.
None of the isolates was completely resistant.

Sensitivity to Sporgon varied between isolates. When ex-
posed to 80 ppm Sporgon the growth of some isolates was six
times better than that of some others. The difference in sensi-
tivity to Sporgon between isolates from different farms ex-
plains why the use of Sporgon is more successful on some
farms than on others. -

(Summarised from Bulletin de la Fédération Nationale des
Syndiicats Agricoles de Cultivateurs de Champignons 1998,
(77)677-681). m
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McGeary’s

The Art of Mushroom Compost
The Art of Fresh Mushrooms

Compost —Telephone: (01861) 548292
Fax: (01861) 548779

Mushrooms — Telephone: (01861) 549833
Fax: (01861) 549844

Autoclavable
PROPYLENE

P o l ETHYLENE

BIAGES

With Microporous Filters

FOR .-

Spawn &
Pleurotus, Shiitake and
Exotic Mushroom

Cultivation

UNICORN IMP. & MFG. CORP.

PO Box 272 « Commerce » TX 75429 « USA
Tel. (903) 886-8282 = Fax. (903) 886-8878
1-800-888-0811 in USA & Canada

TRAYMASTER

COMPOST and MUSHROOM MACHINERY

THE :
WORLD'’S FIRST SUPPLIER OF:

Bale Hydrators
Bale Breaking Blending Lines
Phase One Bunkers and Tunnels
and now
Watering Booms
Bunker Mixer/Fillers
Aerated Floor Nozzles
with
the most extensive range of machinery
and services for all aspects
of mushroom growing,

INVITES YOUR ENQUIRIES.

Telephone: +44 1692 582100
Facsimile: +44 1692 582211

Email: sales @traymaster.co.uk
Web Site: www.traymaster.co.uk

Catfield, Gt. Yarmouth, Norfolk, NR23 5BQ, England.
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nobody does more
for your mushroom
a4 environment than

control systems
when you can buy

= Single point
temperature
& humidity
systems

* Hand held
temperature

& hurmidity monitors

* Portable CO, analysers
J * Microprocessor
control systems

* Central computer
network systems

* Bulk controllers

* O, analysers (portable

and static)

And with our dedicated
after sales support
service you'll soon
wonder why you never
bought Zentronics
before.

For further information call
us today on 01473 236236
or fax on 01473 236237

Zentronics Designs Ltd,
Akenham Hall Farm, Henley Road,
Ipswich, Suffolk IP& OHL




We close the loop

Engineering

Indoor
(omposting phase 1

Farm
Management

Tunnel
composting
phase Il

‘Mushroom
-plocessing

Tunnel
composting
phase III

Computers

Growing
100ms

Management
Information System

(limate installation

Veciap is recognized as the market leader in supplying the consulting support that is necessary for developing a client’s

l n the international world of mushroom growing, Dalsem- feasiblity studies, obtaining financing, and any other form of
latest technologies, individual or combined in a turn-key project into a success.

project. Once the farm is up and running, Dalsem-Veciap can
We produce the main components of our farms in our own provide the essential service of buy-back of the mushrooms
facilities and have done so for more than 65 years. which are produced.

Dalsem-Veciap has extensive experience in conducting If you select Dalsem-Veciap, we will close the loop.

Q DALSEM-VECIAP BV P0.Box 6191 5960 AD Horst The Netherlands Tel: *31-(0)77 398 55 89 Fax: *31-(0)77 398 63 95 E-mail:veciap@plex.nl



Technological Mushroom Growing

0O F F |

ALPI

31040-SIGNORESSA (Treviso) ITALY
VIA PIAVESELLA, 6
PHONE 0423-677134 FAX 0423-677105

MUSHROOM CULTIVATION EQUIPMENT

PORTABLE GAS ANALYSERS
FOR
MUSHROOM GROWERS

A range of instruments for the measurement of

CO2 * TEMPERATURE * HUMIDITY

The GTH2 portable gas
analyser for COz,
temperature & humidity
measurement

* Easy to use * Reliable *
Developed for the mushroom industry

£y Ashford, Kent UK
\.‘ Tel. 01233 750375 Fax. 01233 750470

Jeff Donovan

ULTRASONICS

Ultrasonic Humidifiers

Mains Water Pressure i.e. No Pump
Needed

Complete Evaporation; No Water Fall-out

Each Nozzle Has Its Own Non-drip
Water Valve

Special Duct Mounting System
Automatic control using wet & dry bulb
humidistat

JEFF DONOVAN ULTRASONICS phone 01943-464507
Riverside Park, Otley, fax  01943-468507
Yorkshire LS21 2RW
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CONDITIONING CONTROL SYSTEM

We have been working for 20 vears and our staff is specialized on the field §

of mushrooms cultivation. We realize complete and personalized systems as I

about enviroinment conditioning on new and readapted plants.We have specialized on incubation, pasteurization and fermentation tunnels
air treatment systems. Our main products are eletric boards electronic boards with manual functioning, lead by PLC or PC and power frame.
Our devices can survey and regulate the temperature the UR. %, COZ2, 02, NH3 and they can supervise electric energy using and the
water/gas pressure and load values. Ventilation and air treatment are assured by our plants which fit to all needs and have hot zinc-plated Ly, s dm—
inox or PVC fans, and electric engines, shutters, exchange batteries, cooling, panels, filters, humidifiers, dehumidifiers, air hoses and so on. EII“CDI"I‘ISPG|
We supply a system to control all the process by a personal computer and also, if needed, we can provide a remote control plant, usinga |
maodermn and the tele phone line. all the programmes run under Windows.

It is easy to use, because of windows, objects and incons. The programme controls all the systems by synoptics and cperator panels; it also
superview alamms, historical trend, data tables and report.

BELLAMIO AIRCONTROL.

BELLAMIO AIRCONTROL - Via dell’industria, 5 - 35012 Camposampiero (Padova) Italy - Tel 049/9301665 r.a. Fax 049/9301553




Mushroom

JOURMNAL

MARKETPLACE

For just 58 pence per word you can advertise all your
wants and sales in this classified feature. That spare piece
of equipment cluttering up your space; those packing
cases, pallets, plastic trays... anything you do not want. OR
anything you need: that spare part which would enable

MACHINERY AND EQUIPMENT

TAMPLIN LINE EQUIPMENT. Contact Ken Proud for details on
Casing Mixers, Conveyors, Spawn Distributors, Compost Loaders
etc., plus spares for existing lines.

Tel: 01243 512599, Fax;: 01243 511189,

TRAYMASTER LTD for new and used machinery and spare parts
and servicing of any existing machine.

Tel: +44 1692 582100. Fax: +44 1692 582211
e-mail: sales@traymaster.co.uk. Web site: www.traymaster.co.uk

ENVIRONMENTAL CONTROL

onic

CESI N L

entr

Designers and manufacturers of environmental
control systems for the mushroom industry.
Tel: 01473 236236
Fax: 01473 236237

MUSHROOM CHIPS FOR SALE. 6lb Thermoformed mushroom
chips. Cleaned and sterilized. Free delivery anywhere in UK. Call
for samples or further information.

Invicta Packaging

Tel/Fax 01634 365283

Spinning disc humidifiers/evaporative coolers. For new equip-
ment, spares and repairs, contact Mellor Bromley, Leicester.

Telephone 0116 2766636. Fax: 0116 246025.

you to renovate that machine standing idle; any item con-
ceivable which becomes necessary and which you cannot
obtain locally; OR do you offer a service? Need assistance
in some matter...

Whatever your need try a classified in our Marketplace.

FORMALDEHYDE FOGGING

For disease control and general cleanliness — Call FOGTECH
01858 880 263 or 0403 217 869 for free quotations.

INSULATION

Sprayfoam: Paul Homer for a reliable, economical, national
service. Tel/Fax 01458 832955,

REPAIR SERVICES

GRAHAM BIRD
BOILER REPAIRS

Boilers prepared for insurance
inspection

Re-tubing and coded welding

| Refractory installations and repairs

We provide a fast efficient

24 hour 7 day service
Tel/Fax 42 Rye Close
(01692) 406488  North Walsham
Mobile Norfolk

07771727729

If you would like to
advertise in Marketplace please call

01780 7663838
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MUSHROOM

THE
PUREST
PEAT

FROM

THE
BOGLANDS OF
[RELAND

ALL ENQUIRIES WELCOME. FOR FURTHER INFORMATION, PLEASE CONTACT:
UNA McPHILLIPS

HARTE PEAT, LEONARD'S ISLAND, CLONES, CO MONAGHAN. TEL: 047-51557 FAX: 047-51827 INTL. TEL +353 47 51557 FAX: +353 47 51827



