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CULTI VATI ON FIELD OF THE INVENTICN Nhny nmushr.oonms .are now cul ti'vat ed '

i ntensively as opposed to being allowed to grOM/under reasonably w |l d 5
coqpltlons EVERBLOQMNtion relates to the cultivation of nushopeseg/o01l
particularly white rot fungi. BACKGROUND TF~ THE | NVENTI ON Wi te r ot fungi

are wood-decayi ng fungi which grow on a ligno-cellul ose base as oppoged to
coprophilous 10 fungi, for exanﬁgdsﬁﬁ zryshroom  whi ch d%bm/by

deconposi ng dung -or conpost. ExaHH vg&@; BB rotting fungi include

t he abal one OFIBLDt OF MEEHINMBENTION as Pleurotus cystldlosus (P.

abal onus), P. ostr %!% Y, P.
saj or 15 caju and g{érngﬁtn#% ﬂ%kae@%?n%%ggi E gg?%?t nmus r%(;%m known
by the botani epposede tef bedmd klawrdcto gxovmgéert measeniabdive whlshr oom

is the mosy dichhiadWilorlsd 9THI POkt idn JFOYELEE! ¥oORNEORMIWISATDH b
ot her nmushroons wll grow on al npst_ any, sort of cell yl ose base 20 such as

cotton waste BusHTrooRs TRATGHGUYLAEL Y M B8 FQbpEPBELly requires lignin as
wel | as cel | UBAERGROUNDIXFE THE INVEWTIONhe traditional manner of

cultivating ShrTta EE Shr Qo 'S, D h i t'h
25 spawn. The bl oc e é%r¥§Qﬁlr%#é ﬁ%ﬁ@ égF§§ Qb?Lnggeq§§é§h grgw

through the bloacl, ldfgne-ceiilofldseibasg @ecgpposeéltpv&ppm¢§h;h9w&my, and
yield andy p uh Gif,r Udy Ofég(ﬁﬂﬁéottmréh&ub%hwn%hlsa&@wr Whikhe dtldeks of

wood used s ‘type ivation 30 arée te (LF such as
beech and oak byoAeaampofidtia A0S PF yCORPeRtar B Fé&@' |4g;§ iWpoc=
countries in N@ﬂﬂ%ﬂd1ﬂﬂﬂgﬂxiﬁﬁmhd@ HﬁéaabaPBhERoﬁRByster mushrooms

such as Pleurotus cystidiosus (P. abalonus), P. ostreatus

_??‘ (both grey and white types), P. cornucopiae, P. sajor

15 caju and also the Shiitake or Chinese black forest
mushroom known by the botanical name of Lentinus edodes.
Of these, the Shiitake mushroom is the most difficult to
grow because it grbws only on wood whereas the other

mushrooms will grow on almost any sort of cellulose base
20 such as cotton waste or straw. The Shiitake mushroom
apparently requires lignin as well as cellulose as a base
for growth.
The traditional manner of cultlvatlng Shiitake
mushrooms is by the inoculation of wooden blocks with
25 spawn. The blocks are left for many months to enable the
spawn to grow through the block, after which fruiting

occurs. Cultivation is chancy, and yield and time to
fruiting are not particularly satisfactory.
The blocks of wood used for this type of cultivation
30 are temperate hardwoods, such as beech and oak, of the
Fagaceae family which are readily available in countries
in Northern Europe and in Japan.
PRIOR ART .
US-A-1833089 discloses cultivating mushroom spawn on
35 a substrate comprising sawdust and bran which is
heat-sterilised and cooled before addition of the spawn.



*US- A- 1833089, di scl-oses cul tivating mushroom spawn on 35 a substrate
~conpri si ng sawdust and bran whi ch i's heat-sterilised and cool ed before
additidn of the spawn. -2- US- A-4127965 discl oses cul tivating Shiitake
“and ot her mushrooms on a substrate conprising cellulosic material,
preferably in tree log form and nutrients. Ando, Proc. Ninth Int. Sci .
-Congress. on the 5 Cultivation of Edible Fungi, Tokyo 1974, pages 415-421,

di scl oses using a vamsewmzm @Jéalﬂégmmﬁvam@ JRSTE Q0B
Artificial nedia 8 ave g it- body fornatlon i n about 40 days,_and samdust

medi a (of Castaf® Fﬁ%ﬁ%ﬂ%ﬁmﬂ¥i%&RﬂHCQQiQES%#C10
EP- A- 0107911 demémsa]s,wqiﬂemalﬂryeajn Artden Idy K, Si®rmuidsidwed he

Teubat i ng the | nocurar das "Eubinirtr SHE R o5 i |
According to5t h@@‘hawttmm\nﬁ\tﬂdmble tFlim,bGRrk}faDM«thapagdeSMI he

" rubber tree Hev f
Shi i take nushr ogﬁsgl%tgé&%%\l %ﬁ%&m%&w gQ"rb"%lﬁlegc|L§nlj\£/:f'en "on i s
not necessarilyMushitaamso Fifigiadi imedda mave oitJiode farmstion in
wood- decayi ng f ah@utc D A5 Ushd RRTudt aRdd(c6 % fastodHfs growt h.

However, such other fungi te d to be | ess denandi n t han t he
Shi i t ake wshrom%%%@%m %ﬁ&)% A% vons can be
cultivated 0t ensi velBP-G 0791 \Gesdiorsi bars dwth@tdmawgramorirant
advant age Of th%&@@ﬂ)té@éﬁiff?idgagﬁ% grain, inoculating the sterile

grain with a mushroom culture, and incubating the

inoculated grain.
SUMMARY OF THE INVENTION
15 According to the present invention, it has been

found that wood from the rubber tree Hevea brasiliensis

forms a good base on which to cultivate Shiitake
mushrooms. '
DESCRIPTION OF THE INVENTION _

20 The invention is not necessarily limited to growing

‘Shiitake mushrooms, since other wood-decaying fungi can
~ also use rubber tree wood as a base for growth. However,
such other fungi tend to be less demanding and specific
- than the Shiitake mushroom; for example, oyster and
25 abalone mushrooms can be cultivated intensively on cotton
i wastes or chopped straw. _
-/ _: An important advantage of the ability to use Hevea
brasiliensis wood is that, in tropical regions, rubber

trees are widely available as a waste product. Thus, at
'30 present, there is a trend towards rooting out excess
. rubber trees which are normally then burnt. The very
substantial reserves of rubber tree plantations in S.E.

35



brasiliensis wood is that, in tropical. regions, rubber trees are-wdely
available as a waste product. Thus, at 30 present, there is a trend |, o
towards rooting out excess rubber trees which are normal |y then burnt. The: ¢
verly substantial reserves of rubber tree plantations in S.E 35 -3- Asia

at least neans that there is always |ikeFy~to be available a substantial
source of rubber tree wood. The invention puts this waste product it use.

The conm nut ed wood u n the invention preferably 5_ has a partiefe size

of up to 3 niSE f%aﬁﬁ meaps; thatqFhers 1 éﬁ-&’PXSI }%kc?lé’vté%é’re content
of up to 70%a®aglab1)@ua ﬁﬁbzﬁymbia%sghtceaaﬁ rAbbBeN t¥e’y iWddw®d Ohe

pasteurised tpo k wang p re than one sterilisation
poRntidh REDY, SR HER R0BrPAet

or pasteurisation &t ReP&%pei ng a peri od between
consecutive steri IThetcom1nntpdsweodl saedoms the dénzeint imny prefidmidyore

cont am nang s ﬁgsg? lg%gg%ﬁée ngnﬁtfhﬁgkgp%cmdl Li gns ;0f3 rildgsatd on or

pasteurisation w upon _t y “conf ation o the initial
wood and the hydragede pEAfERADY FﬁeaSHPFGHnGPﬁgeéﬁvPﬁ-or\marﬁO WH.ore or

after steriligagloabeatPesLeuki Byt kWeighe)dahal 956 tAendldt@iriadAdd'band the
addi ti on of mushroom 5%3 §° #éggsug trate is conveniently filled into one
t

or nore cont PARFEUELE eﬂ?@suﬂf"aﬂéﬁg §POXRF 20 M‘%Hﬁ A% size.
For exanpl e, ¢he subsilasatd:an arspabteusddatdohi- sltepl aﬁ &&= materi al bags,

go?rprggls)e Xélgﬁé Pﬁgé % ?r %gggg 2?8]&8é g?tbg a %ng'ﬁseec"%n pered W th
a foan1p|ug wstehit aauﬁpngtgndpasteurlsatlons, to enable any viable
spore contamlnants to germinateé. The method and
conditions of. sterlllsatlon or pasteurlsatlon w1ll depend
upon the likely contamlnatlon of the 1n1t1al wood and the W‘/ _
15 spore content of the surroundlng env1ronment.
Before or ‘after sterillsatlon or pasteurlsatlon, ‘and
before or after cooling and the addition of mushroom
spawn, the substrate is conveniently f;lled into one or
more containers such as trays, shelves or bags of any
20 suitable size. For example, the substrate can also be:
used to £ill plastics material bags, e.g. polypropylene
‘bags which are about '90~-105 mm in dlameter and compressed
. to a height of about 150 to 210 mm. The bags are
stoppered with a foam plug'which can withstand' _
25 autoclaving temperatures and steam sterlllsatlon,'e g.
for 1 to 2 hours at 121°C or more generally up to 140°C. ' \;j
The sterlllsed or pasteurlsed substrate, e. g. in
bags, is then mlxed or inoculated with spawn, e.g.
. prepared as- descrlbed in EP-A—0107911. The bags are left
30 to allow the substrate to be fully colonlsed by the spawn
before fru1t1ng. It may, for example, take up to 8 weeks
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“25 aut ocl avi ng tenperatures and steamsterilisation, e.g. for 1 to 2 hours
~-at [er¥] or nore generally up to [err] The sterilised or pasteurised
.Subst gate, e.g. in bags, is then m xed or inoculated with spawn, e.qg.

prepared as described in EP-A-0107911. The 4oags are left 30 to allow the
substrate to be fully col onised by the spawmn before fruiting. It may, for

Fui 1y ¢hirughout rRBHREE D1 7Revat kg Sy (AR RPESRRRIE O |\

tops of the bagsmass aficthemukstrairls dbpcthe mittiure maeim drRgs wi the n a
further few daytsth ﬁé‘eofeﬁ%tﬁws %f@%&?@ééd&d 'Bixdseaérh’f:%]é’f wiopphing. It

has been found such process, high vyiel roons can be
achi eved in rel éﬁ%l%ﬂ%hdﬂﬂlim far %‘Eﬁﬁ)aﬁ% daxsy thhe tresuledngred when

t he mushr oons armg{mmﬁpﬁlgglmpffw@mﬁ&n . It has been found
that, to pronote grow.h of the mu i s al odeswableto dd a
nutrient mix to the M?ﬁjt%%eﬁog %‘ﬂ%%h R B4 vﬁ)(ﬁir‘?%?ﬁngh*‘gﬁﬁgi .
spawn is to be qndéld/satmﬂ nusdgterooms | cant e xachoeved ekn a'ebahtmamwherand
any ot her conpong C t r , . L Nutrients
may be conventi %ﬁés é p%réﬂdéeéscﬁg%léhg %% ﬁ?%%%d%&ce%e nut ri ent
m x has been thcmul‘gmqmsnm grown tor sokid niegsl abRekshe overal | nixture

nmust be wett Pr ef d@!qa n aveTaLe r to 20
70% based onﬁ{jhe overeji;tlélt}ké{sVl?é@lri féuﬁd t &Fﬁ te %Cﬁ%ﬁseg]uﬁlgebe

| ry
t aken, however, MYSHERARS ¢ ga%ﬁhﬂ%‘iﬁ %\gﬁﬂel‘l‘f’aﬁfi‘%{r\%ﬂt%@éﬁ Rignhto
cause the |eaCh|ﬂ9e asbminuted wood on which edible wood rotting fungi

spawn is to be cultivated. The nutrient mix comprises a

. carbon source and any other components which facilitate
-/ 15 growth, e.g. rice bran. Nutrients may be conventional;
many are described in US-A-4127965.
Once the nutrient mix has been thoroughly mixed with
the comminuted wood, the overall mixture must be wetted.
Preferably water is added in a proportion of from 40 to
20 70% based on the overall weight of the original dry mix.
Care should be taken, however, to avoid the addition of
water in an amount which might cause the leaching out of
many of the chemical nutrients from the overall mixture.
As indicated above, the resulting mixture is
25 sterilised_or'pasteurised after hydration, to kill off
unwanted spores which can compete with the desired
W ' mushroom growth. The sterilised or pasteurised
substrate (comprising comminuted wood particles and
optionally added nutrients) is inoculated with a spawn
30 culture of the mushrooms e.g. spawn prepared as described
in EP-A-0107911. A period of spawn-run is allowed to
enable the spawn to colonise throughout the mixture
followed by fruiting after which the mushrooms are ready
for harvesting.
35 It is desirable in such 'intensive cultlvatlon to
have all the mushrooms in a particular growing area and



many- of the chemi-cal nutrients fromthe overall mxture. As indicated
above, the resulting mxture is 25 sterilised or pasteurised after

¢

hydration, to kill off unwanted spores which can conpete with the .desired .

rru;l%r oomgrow h. The sterilised or pasteurised substrate (conprising

conmmi nut ed wood particles and optionally added nutrients) is inocul ated
with a spawn 30 culture of the nushroons e.g. spawn prepared as deseribed
in EP-A-0107911. A period of spawn-run .i's allowed to enabl e the spawd to
col oni se thr oujézﬂaui"-. EhBUFhECEME 0 ESNdd BF BRAYY fhearsadie Wimeh schas

nushroons are keaguciostatevedifiedentd croppind. | Tolasiialing, nfueh the
intensive cultivation to,have '

l,I__the nmushroqQns .in articul gr. grow ng
area and _5SPRER PRE RSSK: Sgr)n?wte HRUBENS ra?&?utt?lrfp?élgé’zﬂ‘r&% so as to
facilitate effsubstirateophheg substiraite aay, bef tsaab jievt exipavn nieechaieisral

|l dt yt e st fsat
Subj oct ed t 5 nEEnSREERR LUK, (T Treied e el X MR P A
t her mal shock ghoskderecedurige isuhecsudriaate qfarthe pPaxsntc dprdigation
8712904 (Publi gali 87150042 P1B14kati®n! W20 239197435
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“-6- By repeating-the cycle of i nduction and normal fruiting, fruiting can

- be |nﬂuced at about the:sanme tine |n a particular grow ng region and so the
geffl i ency of picking can be high. Al so, good yields of nushroons are 5
"achi eved and substantially all of the celltﬁﬂse and lignin in the substrate
on which the Shiitake fungus grows can be used up. The foll ow ng Exanple
illustrates the invention. Exanple 10 One part by weight rice bran

was ni xegbai th 4 parB% W%‘FW the geele ugtien tand nermake Hevea
brasiliensis fafidieini) efrypeingddesh Be ﬁa&ﬁ%&%@fam RSN &the tieast
60% The resultant o ositjon was filled jnto ba s and

st oppered by a % % '{/ir%ﬁeg’f:?}ﬁ’?ﬁ ﬁﬁﬂl%pa’ggs%‘ﬁbwvﬁﬁpﬁ‘r]c

exchange of ai rpinltlrpg avan tlesl lﬁgﬁamm]%«»pngod'dleywmmsaf lmmm earéi sed
for 45 to 6 £ el ea n terilised
conposi ti on%was'{]é% ‘?s",'é drg%&m %%yv\%lﬁ]e*t sg%d @%% added. The
conposi tion vvaslimn Ihﬂtthe ostabsmtmlmndambnth@rsmibal{e) fwegnss at

[err]. After 4*@ ol oni sed conposition was noved to a
croppi ng house %t |E;E% a shroons t o devel op. The tops of the

pol ypropyl ene bags he @Qﬂ iRe Examplenishlvstrates thpcneentiomin a

week. Wen theggégpggpeared a further 3 to 4 days were required before
t he nushrognms Were ready fo harveﬁélng The whole crp n

e
oquired 2950 wook One BATY JNAS RIS drea by s b b Parthe
substrate was 3y speight Mef hpreen| sawdusier feom stoeds cofll thécHesea to i nduce

C1OPPI NG, Mechafh ey SOpeks | FURLIPS TALLS LE SRENS; "4 $\BESEEL or Ther ™

shock invol ved
- hydration of at least 60%. The resultant composition was

filled into polypropylene bags and stoppered by a

15 polypropylene collar and cap assembly which allowed
exchange of air but prevented contamination. The
composition was sterilised for 45 to 60 minutes in an
autoclave at 140°C by steam. When the sterilised
composition was coocl, mushroom spawn (Lentinus edodes)

20 was added. The composition was then left, to allow
colonisation for 6 to 10 weeks at 25°C, _

After spawn-run, the fully-colonised composition was
moved to a cropping house at 20°C to allow mushrooms to
develop. The tops of the polypropylene bags were

25 removed, and mushroom buds appeared within a week. When
the buds appeared, a further 3 to 4 days were required
N\ before the mushrooms were ready for harvesting. The
whole cropping period required 15-20 weeks. Six flushes
of mushrooms were harvested before the substrate was
30 spent.

Mechanical or thermal shock could be used to induce
cropping;_'Mechanical shock involved moving the spawn-run
substrate. Thermal shock involved heating the spawn-run
substrate to 28°C for 4 days, ceoling-to 10°C for 4 days,

35 and heating to 20°C for 10 days.



substrate to [err r 4 days, cooling.to [err] for 4 days, 35 and heati
tLL{%ﬁfﬁ‘Tﬂ"%aﬂat~Lo -7- CLAIM 1. A et hod-of cultivating ,
"wood-
i

st c e ot

the spawn w ||

brasiliensis famly. 2.

10 decaying f
1 or claim 2,

mn 4.

A net

ng conn1nuted wood whi ch has been 5 hydrated and
st’euri sed, exposing the nixiure to conditions under whic

ﬁE e fungi, which conpri'ses m xing spawn of the fungi with.
p

ng

h

grow and frU|t wherein the wood is froma tree of the Hevea

A met hod according to claim1, wherein théiwod-

IM&re Shiitake nmushroons. 3. A met hod according to claim

o chontbied °BE Bt €8y 4REHe oo RRb R bhe SIS et

wood i s hydratwhiich eomaresesomi&nngoépapnlEf the78Mnby waitghta t her eof .
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substrate comprising comminuted wood which has been
hydrated and sterilised or pasteurised, expdsing”the
mixture to conditions under which. the spawn will grow and
fruit, wherein the wood is from a tree of the Hevea
brasiliensis family.

2. A method according to claim 1, whereln the wood-
decaying fungi are Shiitake mushrooms.

3. A method according to claim 1 or claim 2} wherein
the comminuted wood has a particle size of'ﬁp to 3 mﬁ.
4, A method according to any preceding claim, wherein
the comminuted wood is hydrated to a water content of up
to 70% by weight thereof.
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