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Stabilityin Productivityof Protoclones from the  
Cultivated Mushroom，A解読LtSbiqpwus  

Taisuke Kasetaniand Kazuya Hashimoto  

Two protoplast regenerates（protoclones）PP－31and PP－44were selected by tray  

culture（Kasetaniet a［．1992）．After six－mOnths storage，the two protoclones were  

cultivated again to examine stability of theirviabilityand characteristics．Their・yields  

and percentages ofcommercia11y valuablefruiting body（‘button’）were stillhigher  

than parentalstrain Horst U3R（control）．Atleast，increase of yield of protoclones  

was maintainedin six months．This result suggests a possibility which new valuable  

and stable strainswi11be obtained by protoplast production and regeneration．  
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The mushroom AgariczLS b（s♪orlLS（J．  

Lange）Imbachis one of the mostim－  

portant cultivated mushrooms produced  

and consumed worldwide．Therefore，  

A．bisPorusincludes various strainsin  

agronomic characteristics，for example，  

fruiting body’s color and shape，CrOpping  

pattern and so on．Howeverits effective  

and selective breedingis problematic，  

because of lacking clamp connection 

and secondary homothalism with few  

haploid propagules．Recently，prOtOplast  

production and regeneration and／orfusion  

（Maeta ct a［．1り，Royer et a［．12）．Horgan  

cta［．5〉，WangeL a［．11〉．Jin eta［．’），通der  

et a［．10）），reStriction fragmentlength  

polymorphisms（Castle et a［．l・2）），and  

other techniques in genetic engineering 

（Khush et a［．9））wereintroduced to  

improve A．bisL）OruS（Elliottn．Wood1．），  

Ker・rigan e（a［．8））strains．   

We attempted to produce and regenerate  

protoplasts of A．bts♪onLS aS first step to  

e抗cient and selective breeding．In previous  

Study，We Obtained60protoplast regene－  

rates，SO－Ca11ed PRs or protoclones，  

then examined them and selected two  

protoclones on the bases of radial growth 

ratio of mycelium，COlony morphology．  

yield and characteristics of fruiting body  

in tray culture（Kasetanict a／．7））．  

In the present study，We Cultivated  

again the protoclones on tray after six－  

months storage on PDA slants，and  

examined productivity and quality of  

fn厄日ng bdy．  

MateriaJs and Methods  

l．Materials  

l）Culture mediaand substrate   

PDA medium was used for maintenance  

Of＾．biiLwusstrains．Wheat grain medium  

WaS uSed to prepare spawns for fruiting  

trial．Artificialcompost and peat moss  

（casing soil）were used as substrates of  

fruiting trial．The preparation methods  

Of these media were described previously．   
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2）Protoclones and controIstrain   

Two protoclones PP－31and PP－44  

were produced from a commercial hybrid 

Strain］Horst U3Rin the previous study  

（Kasetaniet a（．7）），and maintained on  

PDA slants under2℃．   

After sixLmOnths storage，the two  

protoclones and controIstrain（Horst  

U3R）wereinoculated andincubatedin  

lOOg of wheat grain media filledin300  

ne－Erlenmeyernasks as spawns．  

2．Method of fru沌ng trial   

Fruiting trialwascaLTied outin growing  

room ofthisinstitute using plastic boxes  

（Sanbox＃36－2M，Sanko Co．．Gifu，  

Japan）as culture trays．10kg of the  

COmpOSt WaS fi11edin each box．  

In past trial，allfruiting bodies grew  

aslarge as possible just before‘cup to  

evaluate agronomic characteristics of  

each protoclone．In the present trial，  

most of fruiting bodies were picked at a  

commercialcropping stage ●button’and  

Msize（28to35mm）ofpileus diameter．  

‘Button’meansimmature fruiting body  

Which partialveilcovering gillis still  
鳥rm．‘cup7 means mature fruiting body  

Which partialveilslightly tears and gi11  

becomes visible．The cropped fruiting  

bodies were cut at their stipe－end，and  

classified based on their mature stage  

and size，then weighed and counted．  

The yieldis expressed as kg・m－2・  

3weeks‾l．Except culture place．the  

growing condition of A．bisPorus and  

criteria of fruiting body’classification  

Were Same aS the previous study．  

Results and Discussion 

In the previous study．we selected  

two protoclones PP－31and PP－44．  

because of the highest button ratio and  

the highest yield．In this study．the  

two protoclones were cultivated in the 

growing room after six－mOnths storage．  

Cultureconditionwasimproved on relative  

humidity（85％RH or more）andwind  
speed（1ess than30cm／sec）ofclimate  

in the growing room，COmparingwith  

those of theincubators used previously．  

Lowwind speed keptin moisture of the  

Substrates．particular1y the casing soil．  

Alteration of cropping stage and climate  

Of the訂0wingroomimprovedthefruiting  

bodies’quality and yield．   

Fig．1shows yieldsin the fruiting  

trial．The two protoclones’buttonin・  

Cr・eaSed greatly，and were sti11higher  

than the controlin whole and button  

yields and ratio of button．Particularly．  

button yield of PP－31swelled and whole  

yield doubled．PP－44was stablein the  

Whole yield between previous and present  

trial，While button yieldincr巳aSedlargely，  

Though the button yield of the control  

increased slightly，the whole yield de－  

CreaSed．because cup yield dropI光d．   

High humidity andlow wind speed of  

the growing room are suitable climate  

for A．bisL）oruS Cultivation．The climate  

and harvest at commercial cropping 

Stageincreased greatlythe button yield，  

and decreased the cup yield．However，  

the strains’reaction to the climate was  

different．PPT31wasinfluenced heavily  

by the climate．Its yield was highin  

Suitable climate of the growing room  

andlowin bad climate of theincubator．  

PP－44 was rather stablein contrast to  

PP－31．Its whole yield did not change  

Significantly．However，its button yield  

increased mainly by modifying of the  

CrOpping stage．Itis suggested that PP－44   
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isless susceptible to dry，bad culture  

COndition．The cause of dropping of the  

COntrOl’s yield was not evident now．   

Fig．2showsthe classification of button  

fruiting body based on pileus diameter，  

Whichis expressed by percentagesin  

the yields．Although only20％of the  

button ofthecontroIwasL size previously，  

L size fruiting bodiesincreased to ap・  

proximately40％in this trial．Thisin－  

creasins may be caused by relative low 

yield andimproved climate．The proto一  

clones indicated no significant change of 

the percentages in the sizes of fruitins 

bodies．Those are generallyinfluenced  

tyh訂VeStingstage rather thmthe grDwing  

climate．In this case，harvESt atCOmm：rCial  

CrOpping stage was mostly M size．This  

CrOpping stage disguised the difference  

in size among the protoclones and the  

control．  

Conclus了0n   

Even though we did not genetically  
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PP■1Pn・． C（】nl∫01P柑 PP－31Prs， PP－・＝Plさ  

in previous and present fruiting trial．  

Cotlt用IPn・． PP－】lPn・．  

Fig．1Comparing of yields  

Controlis Horst U3R，a COmmerCialhybrid strain and the materia）0（protoplasts．  
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Fig．2Percentages of S，M and L sizes of button fruiting body．   

Pileus diameter：S；21－28mm．M；2B－35mm，L；35mm or more．   
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improve the protoplasts in the previous 

study．the protoclones’characteristics  

Changedin radialgrowthratioand colony  

morphology，yield and size of fruiting  

bodies．The eause of this change seems  

to us that the process of protoplast pro－  

ductionand regeneration actsasascrt：ening  

for vitaland／or genetical1y varied cells  

COnCealedin the parentalcolony．We  

emphasize the former，SCreening ofvital  

cells，because3％（twoin60protoclones）  

of rhe frequency is too high for genetic 

Vaパation．   

The twoprotoclones．PP－31and PP－44，  

surpassed the controlin yield and／or  

quality after six－mOnths storage on slant  

medium．As a result of the two fruiting  

trials，they did not degeneratein their  

yields and quality．Therefore，the fertility  

of selected protoclones remained at least 

for six months．Fukumasa－Nakaialso  

COnfirTned that the fertility ofprotoclones  

of the Shiitake，Lentinu［a edodes was  

Stable during four－yearS Subculturing on  

slant medium（Fukumasa－NakaieE al．4））．  

However．furtherexaminationis necessary  

to confirrn whether the fertility of A．  

bisporrcs protoclones is temporary or 

I光ZTnanent．In this study，We demonstrate  

a farther possibility that strains of A．  

btsJわrus may beimproved by protoplast  

prduction andregenerationwithscreening．  
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