Contents

B . I i i i ST R S0 o T el v e AP
ACINSWIEABHTIEIES |t i T erm s e s e el oo bt e b A
TEFELCUEREEORIONAL anunsuoosossutinosin oo o O 0 A S T GO T ) W0 e e

CHAPTER 1. Mushroomis, Civilization, and HStory .. ..o saaos seaiimi e svmes wisisis v s

CrHAPTER 2. The Role of Mushrooms in Nature s oo aviin i s v i danile o s il aiivave v s
The Mycorrhizal Gourmet Mushrooms: Matsutake, Boletus, Chanterelles, and Truffles . . . .
Parasitic Mushrooms: Blights of the FOLest . . ... oicneveeen vaososessonnssenmssss
Saprophytic Mushrooias: THEDECOMPOSEES, oo veewisieie noksieiehupsteimimlebie smeieh e seszee
The Global Environmental Shift and the Loss of Species Diversity ...........ccoovvuan.
Catastrophia: Nature as a Substate Supplier: - auwalewd senoni vadainis s o salseihs e
Niushtooms:anad Toxic WaStes o v sam i Slianss s S S e i e g
Mushroom Mycelium-and Mycofileration v anivavaisn s S iisvess g 3

CHAPTER 3. Selectinga Candidate for CullIVation ... vioci i iivs coorivinis sinibis e meiwais wim bivps 418 4

CHAPTER 4. Natural Culture: Creating Mycological Landscapes . .. ............ccoviiunvnn.,
Methots 'of Musheoony Culting v v wesss smesseysn s s bl ane Moo 4
Spore-Mass THOCHIATION o uvus svaisvsiivsssi o sisisis saagsaseio Vel o0aeiiama i eass ave SaaaaT +
Transplantation: Mining Mycelium from Wild Patches . .......... ... ... ... ... ...
Inoculating Outdoor Substrates with Pure Cultured Spawn .. ........ ... ... ... ..
When:to Inoculate an Qutdeor Mushroom Patch . woi v e o vidoials v siiaie o 4
Site: Locationiof a Mushroom Pateh ..., oo - 83000 a0 0l L8 g ot ienns shleitn inii 4
Stumps as Platforms for Growing Mushrooms . ........ ... .. .oiiiiiiiiiiaann. ..
i@ COlaIR . o v tervesmenssy s s mounessmes simisss S18ssmss s s s - S5 SN b e es 1558 S R PRSI

CHAPTER 5. Permaculture with a Mycological Twist: The Stametsian Model
for a.Synérgistic Mycosphere . ... cunwn wvnimninn suasl mraishe e el 2

CHAPTER 6. Materials for Formulating a Fruiting Substrate .............. .o,
RawNMaterigds: k donei sin it st shnimivensiciio aeniiina son sl Sean oo
Suitable Wood Types: Candidate Tree SPecies . oo vvenerenarvneoronsnronsionnsssss
Clrgal Stiashe rSmmsniad Satte oz s oemil Mo laoall o st o s et
Paper Produsts: Newspaper, Cardboatd, BOoKE .. v variins vosibewiminse s waasisees s
Corticobs and- COristallts wous sommmavtun ahision ambeie v maeaih wesaeys ess s s el stsers
Coffeeand Banana Planits i s s qus iy sisaies it dnlmesn o & §ass s &
Sugarcane Bagasse s s suan SR S 1 e sis e S i e et e
Seed Hulls i s imssi- s Soed - (el s s @ ey oaasms
Soybean: Roughase (Ol 1. so0ih.dmi Sasai drsindisg svdns il dtaimies Dbt
SUDPISIHEITS . 0oemimoin sumiminne misiemmimininie simsenise piecein s einsn samsessy SEvasinis mia s as oy G wimsismse e
SENCHITE D TR TIRBIEE oo e dcmmmminsie ) 56000 R S om0 O ST o R NG



CHAPTER 7. Biological Efficiency: An Expressionof Yield .......... ... .. ... ... ... ....... 55

CHAPTER 8. Homeémade vs. Commiercial SPawn ...vovi vivnn sansio dsisnsas i v s i st v 59
CHAPTER'S, The Muashroom Lo Cyele oo s iainit s st st siiisias, sie ey stamiss Salaivmrs 61
CHarTER 10, The Six Vectors of Contamination . . . ... vesis ra e e ssiansi siiess poensassass 73
CHAPTER 11. Mind and Methods for Mushroom Culture ... .......... ... oo, 79
Overview of Techniques for Cultivating Mushrooms . ........... . oiiiiiiiiiinn. 82
CHAPTER 12. Culturing Mushroom Myceliumon Agar Media ............covvviiivinninnn 85
Preparing Nutrified Agar Media: vamvssnnsmss immim vaans s smions i saamm s s 85
Pouring Asar Media o onl sim aes e seei Vi s Mhe Bva e S IR E e e e 87
Startinga Mushroem Steain by Cloniig & S ve o siinsn s saiini sl s st mies sas 88
Cloning Wild vs. Cultivated Mushrooms . . . v vvveerriurennernennoueonronsonsenns 91
ot SollecOBBOIes] . b o e v i et R s i ot Lo, e Bl el h o R o 91
GEERITADESPOTES s nxo. sonmmm st mse SR SR B S 0 SRET b S E e s 92
PHARYINGE G COIHTE 5o snsmmmssrassgitn srsh salenadd ool s e e sl sgasssie. stasstas ol e ibevatass 95
CHAPTER 13. The Stock Culture Library: A Genetic Bank of Mushroom Strains . ............. 97
Preserving the Culture Tibrarys: s oo s sl (i maide Bb Sasls s 55 s dlae diasls s 97
The:Stamets “P7 Vatue System o e niiasits i son b st Rt e bhaa a0 s 99
Ieonic TyperoEMushroom MycBHEmE: Lo bl i ol B oSt s 9 B n s $esetis sie 101
The Event of Volunteer Primordia on Nutrified AgarMedia ......................... 108
GHAPTER 14. Evaluativig @ MuShoom SIEaIN: <o oo o o i aimmesits s s blasie i vas i s 109
Features for Evaluating and Selecting a Mushroom Strain . . ...t 110
CHAFTER 15 Generating Grain SPAWR & uunivg sl iisnm s Sasni vasim ovs aeeii sevee o 119
Formmlas tor Creating Gral SPawst i b so il Sim shn i s A e s % 121
Fipsr-Generation Gram SPawTIVIaSTENS ..o .o o ssceiiaralbreisslohe s siodtihe siemsiens se 123
Second- and Third-Generation Grain Spawn . .. .......ituitiiiiinrrnrennnnans 126
Autoclavable SPaWT BABE .o s iistaie 4 stsissore s i m siwaismsi o S 6wy e e 129
Liguid-inaculation TEChnigUEs st s sl s dassme sl s o 133
Spore-Mase Inenlation’: iwwwssnnnmnes SR RTRSIAGET SR TR sk s 133
Liquid-inoculation Techniques: Mycelial Fragmentation and Fermentation . ............. 137
Pelletized (Granular) Spawmn,  :uivos s wiliien s cammmead veaimims v ol G oo 141
Matching the Spawn with the Substrate: Critical Choices on the Mycelial Path .......... 142
SORNTRISTOEATE o e shvenes s comisnspanmisasin el A e e L A o 143

Chapteér 16. Creating SAWAGSE SPAWIL v wvis wo viomoms siaiaimaands smeisims i mmia i smye/s some s s 145



CHAPTER 17. Growing Mushrooms on Enriched Sawdust . . . ........ ..., 149

The Supplemented Sawdust “Fruiting” Formula: Creating the Production Block ......... 150
Tésting tor Moisture Contetit wmsimine maies sramet o e wie s e 152
Choosing:a Sterilizer; aka Retort or Anttockave s asmsnmasning vasms ds aimivn v i 153
Sterilizationof Supplemented SUbSITAtES .. fawica i aiinais sinerei 5o ke s se s vy amieas 154
POSEATEOBIAVIIE . oooonimmir spsmivns mite i B oid o Tty St B e o e aesmss mienspemns 157
Bl cadimis e O AR e s e T A e L s b o e i 158
Atmospheric Steam Sterilization of Sawdust Substrates .. ....... oo i i 158
Inoculation of Supplemented Sawdust: Creating the Production Block ................. 160
Incubation of the Production Blocks: i svavs vvwsv v sstirdn fumdhnm s vosaws 164
Achieving Full Colonization on Supplemented Sawdust . ........................... 165
Handling the Blocks Post-Full Colonization: ... visin vominein demiie saeen e vuains 166
CHAPTER 18. Cultivating Gourmet Mushrooms on Agricultural Waste Products .............. 167
Alternative Fromting POFMUEAS . viv s wmume sysim o s s ormsmis s sis/saia s s iaiets v smemes 168
Heat-Treating the Bullc SUBSIEATE o v wsien e cmmm. b om @nsemeisios o) wisie) s e s ams we i 169
The Hot Water Bath Method: Submerged Pasteurization ............coiviiiiiiinans 170
The “Phase I™ Chamber: Steam Pasteurization v suon s e e v sadves i swes v 171
Alternative Methods for Rendering Straw and Other Bulk Materials for Cultivation ...... 175
The Hydrated Lime Bath . i s minrm i nie se s omes e Uimas fress sun vds seah 175
THEBIeReIBAThY oo temrerny oo S R R L Ao, e B P B e R s e e i s 175
The Hydrogen Peroyide TeChIIqUe. ... « o iasiaimsie s sioieine aiissiesmis s eiais fileine o v s e nass 175
Thie High-Pressiive EXtorusion MEHOH .. witie v woismmmisinis) sse o s sioeios §iovaimeremsiy s siviai s 176
The DIetergeit BAH: . cviamvivmn wmmimm mis e  sreisite <5 w5 & e eias e e s ememes 176
Yeast FermEntation’ . v smmoas. orasssimsi-sianene sirgers @ s s amme aieiseieysi s 177
CHAPTER 19.'Cropping Containers: . i iaris e sialhsi amas s asee vhlaimes irahie o ieviiied 179
Pay Calture: o v oo smi e e e sneel i Sie s 179
BTt DV 61171 e TR e T, SR ) Sos e e SR L L R T N s S 183
Slanted Wall ot ACBrarne CRIIITR: oo imeinmeibinis owainatolscstomes e sibns win vese siasiors mesmia 183
127V ) 4 N e o S LTSS L DR NESCAE S o570 R 184
CoIMNICHINIE! o wmmmmmmassn s Sm rmerses. SR s S asi e e e e e e 186
BOEIE GRS (o cvitmns s coamiuis. dunsss sl SR w4 nss e, S wve sussdim: Saasss s 191
CHAPTER 20. Casing: A Topsoil Promoting Mushroom Formation . ........................ 197
CHAPTER 21. Growth Parameters for Gourmet and Medicinal Mushroom Species ............ 201
Shawh Run:Colonlzing the SUBSITAR ...imswnem vivkene Slelams faele e avmmsior s sTrdinels ‘vioos o 202
Primordia Formation: The Iniation SUategy . v s sems seisass v oaiaaese msmsios 202

Fruithody (Miishroor) DEvelopment .« v ausmi imvaliesetsinh wme smesen rataaton. wesmsss 205



The Gillsth NS REOBINS b e Sl A st A S e Ot it wlieny 207

The Himematsutake Mushroom Agaricus blazei .................. ... .. .... 208

The Portobello Mushroom Agaricus brunnescens ...........ccoviiiiiiiann. 217

The Black Poplar Mushroom Agrocybe aegetita ..........oviviviienivnannn 225

The Shagey Mane Coprinus comalies:; «iiuiv sl saivss v Smaleil Wi se 229

The Enoki Mushroom Flammulina velutipes .. .........cooiiiiiniiiuininns 233
Thehistored SWoOBHlETRES ollovkib e nasmisimsmmms) Ha i m st et s 239
The Brown-Gilled Woodlover Hypholoma caproides . .............c.coovn.n. 240
Kuritake (The Chestnut Mushroom) Hypholoma sublateritium . .. ............. 244
The'Beech MESBEOOME o wivinze swmisavsan srerasind atblanstaliia b sletotowiaaeidie e siistes 248
Buna-Shimeji Hypsizvgus tesstelatus .. coovy va o dn siiewn s Jas i avsivis s 249
Shirotamogitake Hypsizygus tlmarius o i v suians s siodivie s o 255

The Shiitake Mushroom Lentinulaedodes .. ........ .. ... ... ciiiiiiiiiin. 259
The Nameko Mushroom Pholiota nameRo .. ..o oo cniiiv v ine vasnaliive svain saals 276
ThelCIVSeTNESSATGOIE L okole paensinsisssisinsess sresbietsismsls e ireons S b sose 282
Golden Oyster Mushroom Pleurotus citrinopileatus . ...........ccovueeuinn... 284

The Abalone Mushroom Pleurotus cystidiosus . ...........ccoviiiieuiiinanns 290

The Pink Oyster Mushroom Pleurotus djamor ..............cciiiiiiiiann. 295

The King Oyster Mushroom Pleurotus eryngii ............cooiviiiiiiennn. 301

The Tarragon Oyster Mushroom Pleurotus enosmus . .. ......oooviiiiinaann. 305

The Tree Oyster Mushroom Pleurotus ostreatus ............ccovevuiinieennns 308

The Phoenix or Indian Oyster Mushroom Pleurotus pulmonarius, “P. sajor-caju” . ..316

The King Tuber Oyster Mushroom Pleurotus tuberregivm . .................. 321

The Caramel Capped Psilocybes Psilocybe cyanescens complex ................... 326
The King Stropharia Mushroom Stropharia rugosoannulata . .................... 334
The Paddy Straw Mushroom Volvariella volvacea .................. . cooivnnn, 341
The Polypore Mushrooms: potusiincs gunven sl sas e et deimiln s e sso%d
Reishior Ling 'Chi Ganoderma lucidiem i vivsvin seivs $3tviddusliian sialaeie i 352
Maitake or Hen-of-the-Woods Grifola frondosa . ........... ... ... . ... 367
Zhu Ling or the Umbrella Polypore Polyporus umbellatus . ...................... 377
Turkey Tail ‘or Yun Zhi Tramezes versicolor . ... coves sovon vmsisoss s omsss sasns s 382
The 13605 Mane- EIBrstiint EFaias: oo cvwshs susammrase siseons vaasidel belsimmes s o 387
The Wood Bats Auricilaria POIEFIEEA win wwamvs s wisvamsye sasese smmesisie s sisiasle wisey e auis 395
The Jelly MuSErOOMS o s amemins st owasems werd s s s ass S0 siae st s i 401
White Jelly Mushroom Tremella fuciformis . ........ccoiiiiiiiiiiiiiiiinnn., 402
The:Canliflower Mushrooms i sveiesdisie sl fee e siein Seeis Seemiios siives 5w 409
The Cauliflower Mushroom Sparassis erispai {1 eli S e di Siiineiane e sidlsi sl &3 410
The Motels' (Land<Bish NUShrooms) . b kials i dieerte bt st i mas it v 415
TR NIOTE LIEICNCIE: - oo e smiogo vt o o ee oo brinsebe i orsomonlbae e oz shmaiione ioene sz 417
The Development of Indoor Morel Cultivation ...........coiiiiiviiiiniinnnn. 421
The Black Morels Morchella angusticeps and Allies .............cccoiiiiiinnnn. 422

CHAPTER 22. Maximizing the Substrate’s Potential through Species Sequencing . .............. 431



CHAPTER 23. Harvesting, Storing, and Packaging Mushrooms for Market ................... 435

i BRI LT 4 s T G5 o) o R S P A S 435
Packaging and Stoting the Crop for MATKet! ..« s v subaiian e b s e s ssas 437
Dirying MuSEroGme e s s srsm s s S sa st sl taal 439
Marketilig the Product: oaiesi s i S hsa s s el saie siaen s s ey 440
CHAPTER 24. Mushroom Recipes: Enjoying the Fruits of Your Labors ...................... 443
CHAPTER 25. Cultivation Problems and Their Solutions: A Troubleshooting Guide ............ 455
BEAT OIS < aniin. s suss e SeTa8 A R RRATRY AR ISR EP2T, R el 458
GG won wammme emmumaams s b s S s R i aaoaNes sran 459
B CHITHEE wnoeu wromumamsimie s, S SRR SN R e ST ST 461
Supplemented Sawdast Cultiire ooy svndn auenvmng oy B Lee Wi desE SaearT e s 462
Pre-harvest-Period i siindios v i Sim ot ol vt TR A e i e e S R e et e 463
HAarvestSIaps o oo ot sl oo e oy s iero s o S s e s sse g o s 463
POSTERATVESE . vmvmie momiowimvimios wiwsmiminsn. wimsssuimims g meanns owsons. sisseivim e oca e e mia e miaimrn afaans 465
APPENDICES
ApPENDIX 1. Description of Environments for a Mushroom Farm . ........................ 467
9 o1 ) o707 oo O o) eri o) (o SRRt e ol LIS o et e el 1 s o B R e R 467
The:Growing ROOm COMBIER 1o v e mms wosrs s v ese siesiie e 0 o/aimts@siamsmesm e, b 468
APPENDIX 2. Designing and Building a Spawn Laboratory ............................... 475
Design: Criteria fora Spawn Laboratory e s v anmiaemieisie s sl Qb s e sees 477
Good Clean Room Habits: Helpful Suggestions for Minimizing
Contammation inthe LabOratory oo i e 5ash camsis imsmg o e s sime s wmes 479
ApPPENDIX 3. The Growing Room: An Environment for Mushroom Formation and Growth . .. .. 481
Désign Criteria foT the GrOWINE ROBING | .o siw sveiniin snaime ainis svaie: s saiiss staiesulve s 3756 7 483
Managing the Growing Rooms: Good Habits for the Personnel ...................... 487
APPENDIX 4 Resoutoe DIFECIOTY /s 55 st sasvans sty Lo 1ol i Ve e it e s sy 489
Recommended Mushroom Field Guides: . oun vevnn svsains svoin sdmnanv i vis saes 489
Mushroom Book Buppliers) . c0m s sii iidins sn s s e n S e mnsie e aneiasias 490
Annual Mushroom Festivalsand Events ..........coviieriniirnnrnenenrnnennens 491
Mushroom Cultivation Seminars and Training Centers . .. .......ovitinininenenenn.. 492
Muishrooimn Stiidy Tours aid: AAVERIFES .. v o s wiwies wmrars s saaiai 86 a5 e eiske 493
International Mushroom ASSGEIAEONET: ¢ i cwmni s stam w Qe s S 0ae s sl s s s 493
North American Mushroom Societies and Associations . .............cvvueuiinenn.n. 493
Mushreom Growers ASSOCIAtIONS: w35 sl el als@ o LWEee e e ot e 3 497
Sources for Mushroom Cullures =cica: cinnn sviai s i Svin ay i sse veess oea & 498
Sotrces for: MUSATOOM SPAWIL ... ..o «ici sonie s susisime simisimie eine siacesis 28 amie ait imsaaele s 499
Sources for Marketing Information .. ... ... i e 500
Mushroom Newslétters and JOurnals! ... ... o wmeonasimns e s s sae s v sses s s 500
MEOShEOOTE MIMSETINS o cmoie dimeiunim e aloimms Shoethie e eidnns aimelels sl s s bombmsnes 501
Sources for Medicinal Mushroom Products .« oo vvve v vvivin sivin v en seviionas s 501



APPENDIX 5. Analyses of Basic Materials Used in Substrate Preparation . .................... 503

APPENDIX-6.; Data Conyersion Tables 7w 550 a0 i in ai G0a ik s A il ab et el b ats bannins thoreraca 519
LG (o Ty R U SOOI DA SRS eSS 1 IS 523
Bibliography . . ..ot e 529
Photoand-Instration Credits srvt s bmemime wilsed otk s s st s e 553

7o L O O IS S 555



