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A b s t r a c t : E x p e r i m e n t a l inves t iga t ions were c a r r i e d out to study the. effect of carbon 
d iox ide on Aga r i cus mac roBporo ide s . I t can be Btated that the m y c e l i u m g rowth , the f r u i t 
body fo rma t ion and the development o f this fungus i s undis turbed even i n a r a t h e r h igh 
concent ra t ion of C O 2 . The d i spe r s ion in the f r u c t i f i c a t i o n of the m y c e l i u m t h a l l i was also 
examined . 

The C 0 2 concent ra t ion o f the a i r and f r u i t body f o r m a t i o n 

of Aga r i cus macrosporo idea 

On the baais of l i t e r a t u r e data and t h e i r own extensive r e s e a r c h m a t e r i a l , H I N T I K K A & 
K O R H O N E N (1970) made the f o l l o w i n g statements: "Carbon dioxide seems to p lay a cons iderable 
r e g u l a t o r y r o l e i n the ecology of the h igher b a s i d i o m y c e t e s . . . However , the inh ib i t ion of g rowth 
seems to appear only at l ow oxygen tensions and ev iden t ly the i n h i b i t o r y effect of carbon dioxide 
sets i n e a r l i e r , at l eas t f o r Ut t e rdecompos ing s p e c i e s . . . When a fungus attacks wood, i t s hyphae 
mus t g r o w in veaaela and s m a l l cav i t i es where the ven t i l a t i on i s much m o r e r e s t r i c t e d than i t i s 
in the leaves of the l i t t e r l a y e r and C O 2 may accumula te . The carbon d iox ide to lerance o f a f u n ­
gus p robab ly re f lec t s U B a b i l i t y to g row i n such a tmospheres , wh ich consequently have a se lec t ive 
effect of carbon d iox ide on the fungal g rowth has been known about f o r 40 y e a r s . . . One o f the 
fac tors regarded as respons ib le fo r th is effect i s the he te ro t roph ic a s s i m i l a t i o n of carbon d i o x i d e . . . 
The f o r m a t i v e effects of carbon d ioxide on m y c e l i u m morphology have been also s t u d i e d . . . The 
f o r m a t i o n o f bas id iocarps of Sch lzophy l lum commune - and of some other fungi (Agar icus b i spo rus , 
F l a m m u l i n a ve lu t lpes , P l eu ro tus ostreatus) - is a p rocess v e r y sens i t ive to excessive amounts o f 
carbon d i o x i d e . . . E c o l o g i c a l l y , i t i s easy to understand the advantages of the changes i n m y c e l i u m 
morpho logy brought about by carbon d i o x i d e . " 

O u r e x p e r i m e n t a l inves t iga t ions were c a r r i e d out w i t h such an A g a r i c u s species about which 
i t t u rned out du r ing the expe r imen t s that i t s f r u i t body fo rma t ion i s much less sensi t ive to exces­
s ive amount of carbon dioxide than that of the cu l t iva ted m u s h r o o m , A g a r i c u s b i sporus , at wh ich 
a l i t t l e as 0 .1 -0 .18% C O 2 r e t a r d s the fo rma t ion o f the f r u i t bodies and t h e i r number (TSCHIERPE 
& SINDEN 1964). F o r the c u l t i v a t i o n of Agar icus macrosporo ides i n l a b o r a t o r y such condi t ions 

were c rea ted (BOHUS 1978) that i t can be considered as m o r e o r less closed s y s t e m . About two 
t h i r d s o f glass vessels were f i l l e d w i t h cu l tu re med ium and one t h i r d o f the vessels was a i r - s p a c e . 
The glass vessels w e r e covered w i t h P e t r i d i s h e s , ven t i l a t i on took place through paper wadding 
(see the photo) . F r u i t bodies w e r e fo rmed on the surface of cu l t u r e m e d i u m as i t has been r e ­
garded i n seve ra l hundreds of cases . I n the course o f t h e i r g r o w t h they e i the r l i f t ed up the cover 
o r i f i t was t igh t they developed even whi l e c losed, only they became bent, f i l l i n g up a lmos t the 



whole space. C O 2 concentra t ion of the v e s s e l ' s a tmosphere above the cu l t u r e m e d i u m , densely i n ­
t e r l a c e d wi th m y c e l i u m , was 1.64% at the s t a r t i n g t i m e of the f r u i t body g r o w t h (measured w i t h a 
"F renyó" apparatus) , that is about ten t imes the concent ra t ion which has a l r eady an i n h i b i t o r y ef­
fect i n the case o f Agar icus b i s p o r u s . (I express m y gra t i tude also in th is p lace to P ro fe s so r V . 
FRENYÓ for h i s k ind a r rangement fo r c a r r y i n g out of the measurements ) . In some cases the f r u i t 
bodies formed at the bo t tom of the vessels where C 0 2 accumula t ion was the highest , and they 
g r e w upwards, along the w a l l of the glass vesse l s . 

Af t e r these observat ions, two p r o b l e m s were to be examined: (1) I n t e r l a c i n g and the appear ­
ance of f r u i t bodies in h e r m e t i c a l l y c losed vessels , ( 2 ) What k ind of changes can be expected i n 
the g rowth and the morphology of m y c e l i u m d u r i n g the effect of r ep lac ing the a tmosphere w i t h C 0 2 

above the cu l t u r e m e d i u m . 

M y c e l i u m g r o w t h i n h e r m e t i c a l l y closed vessels 

Two days after inocula t ion ( m i x i n g the cu l tu re m e d i u m w i t h inoculum) , the cover was sealed 
by means of adhesive tape so that ven t i l a t i on stopped for 29 days . D u r i n g th i s p e r i o d m y c e l i u m i n ­
t e r l a c e d the cu l tu re med ium in a n o r m a l way and the p r i m o r d i a - even in t h i s condi t ion - appeared 
af ter such a long t ime as was taken i n the case of ven t i l a t ion through the wadding f i l t e r . A f t e r 29 
days the adhesive tape was r e m o v e d . The y i e l d appear ing in the subsequent p e r i o d was of the u s u ­
a l quanti ty: up to the 83rd day i t amounted to 109% i n compar i son wi th the d r y weight of the c u l ­
t u r e m e d i u m . Number o f r ep l i c a t i ons : 2, i n a s i m i l a r way to the p reced ing one. The p roduc t ion 
was 100% and 104% r e s p e c t i v e l y . Thus , C 0 2 accumula t ion d id not cause i n h i b i t i o n and did not 
b r i n g about observable changes i n the morphology of m y c e l i u m . The development of m y c e l i u m , 
densely i n t e r l a c i n g the cu l tu re m e d i u m , and the fact that the synthet izat ion o f l a r g e quant i ty , n u t r i ­
t i v e in necessary fo r the g rowth of the r a t h e r la rge f r u i t bodies the wh i l e , seem to indicate that 
p a r t l y even a he te ro t roph ic C 0 2 u t i l i z a t i o n does o c c u r . 

M y c e l i u m g r o w t h in C 0 2 a tmosphere 

(1) Inocu lum was placed on to the surface of the cu l t u r e m e d i u m . I t took 20 days fo r the 
m y c e l i u m to cove r the surface of the c u l t u r e m e d i u m and i t in t ruded into the m e d i u m 4 c m 
deep. Then the n o r m a l atmosphere of the cu l t u r e vessels was substitued fo r C 0 2 and ven t i l a t ion 
was stopped in the vessel for 20 days . Under the effect of these condit ions m y c e l i u m ceased to 
in t rude deeper in to the cu l tu re m e d i u m . ( D u r i n g th is t i m e , the m y c e l i u m reached the l o w e r l e v e l 
o f the cu l tu re m e d i u m in the c o n t r o l . ) A f t e r 20 days the n o r m a l a i r condi t ion was r ep laced . A f t e r 
t h i s , m y c e l i u m s t i l l stagnated fo r 1-2 days, then i t i n t e r l aced also the l o w e r p a r t of the cu l t u r e 
m e d i u m , 

(2) Inocu lum was mixed w i t h the cu l tu re m e d i u m . I n t e r l a c i n g reaches such an extent at 25°C 
d u r i n g 10 days that the cu l tures can be put to a t empe ra tu r e at around 17°C, fo r the inducement 
of f r u i t body p r o d u c t i o n . Three expe r imen t s were c a r r i e d out in a way, that af ter 10 days ' i n ­
t e r l a c i n g p e r i o d the n o r m a l a tmosphere of the vessels was substi tuted fo r C 0 2 and then the c u l ­
tu res were kept wi thout v e n t i l a t i o n . i n the f i r s t case of th is série of exper imen t s - i t seems - the 
subs t i tu t ion o f the atmosphere fo r C 0 2 cou ld not be successful enough, and af ter 10 days one f r u i t 
body s tar ted to g row, e a r l i e r than i n the case of the c o n t r o l (seemingly the r e m a i n i n g s m a l l quan­
t i t y o f oxygen made i t poss ible that C 0 2 i n h i b i t i o n could not yet p r e v a i l ) . Then C 0 2 was r e m o v e d . 
In the med ium t rea ted w i t h C O 2 the f r u i t body p roduc t ion was 122%, d u r i n g 90 days, f r o m the b e ­
g inning o f inocula t ion in the C 0 2 t rea ted c u l t u r e s , w h i l e in the con t ro l i t was 109%. I n the second 
exper imen t the procedure was the same as i n the f i r s t one. D u r i n g the 30 days whi le the cu l tu re s 
w e r e kept in C 0 2 a tmosphere , no change could be v i s i b l e . A f t e r C 0 2 r e m o v a l , the l i f e a c t i v i t y of 
the fungus cont inued. The p roduc t ion was 56% d u r i n g 90 days i n the case of C O 2 t r ea tmen t , w h i l e 
i n the c o n t r o l i t was 103%. A p r o d u c t i o n of 56% is equivalent to the value as usual f o r 60 days, 
thus C 0 2 t r ea tment , l a s t ing fo r 30 days, had no h a r m f u l effect on the c u l t u r e s , i t only caused a 
s tagnat ion. Apparen t ly , du r ing the t h i r d expe r imen t - the p rocedure was i d e n t i c a l w i t h that o f the 



two f o r m e r ones - the subs t i tu t ion of n o r m a l atmosphere fo r C 0 2 was successful , because d u r i n g 
the COg t r ea tmen t , l a s t i n g for 30 days, caused some changes i n the ce l l s of the m y c e l i u m . A f t e r 
C 0 2 r e m o v a l , a th ick s t r o m a - l i k e m y c e l i u m laye r developed spreading up to glasá-cover, and no 
f r u i t body grew e i t h e r . 

Another expe r imen t , c los ing also w i t h i n t e r e s t i ng r e s u l t s , was c a r r i e d out in the same t o p i c . 
I t could be not iced i n the e a r l i e r examina t ions that i f p a r t of the surface of the cu l tures was c o v ­
ered w i t h a p las t i c sponge fu l l of wa te r , the f r u i t bodies appeared only on the uncovered surface , 
and not on the p l a s t i c sponge in spi te of the fact that m y c e l i u m did spread over the surface as 
w e l l . T h i s phenomenon was s i m i l a r to that when p a r t of the surface of the cu l tu res was covered 
w i t h w a t e r . In the p resen t exper iment , the surface of the cu l tu re s was fu l ly covered w i t h a p las t i c 
sponge fu l l of wa te r , w i t h the exception of the area of 2 c m dia which had been left uncovered as 
a h o l e . The s i tua t ion became unfavourable fo r the f r u i t bodies on the surface covered w i t h a sponge, 
never the less , thus n u m e r i c a l l y 6 (see the photo) did not appear at the hole but at the bo t tom of the 
c u l t u r e vessel , on the l o w e r side of the cu l t u r e m e d i u m , where the carbon dioxide was a c c u m u ­
l a t e d . Th i s area can be considered as comple te ly closed at the beginning of f r u i t body g r o w t h since 
the m y c e l i u m in t e r l aces the cu l tu re m e d i u m to such an extent that the wa te r , poured on the upper 
sur face , r ema ins on the surface wi thout changing in i t s quant i ty fo r weeks, i t cannot get d o w n ­
w a r d s . N a t u r a l l y in the course of f r u i t body g rowth , the i n t e r l a ced cu l tu re m e d i u m , separated, as 
a r e s u l t of a decrease in i t s vo lume , f r o m the w a l l o f the v e s s e l . 

Discuss ion 

I t could be stated that the m y c e l i u m g r o w t h , the f r u i t body fo rma t ion and the g r o w t h of f r u i t 
bodies o f Aga r i cus macrosporo ides were undis turbed even at a r a t h e r h igh C 0 2 concen t ra t ion . A t 
the t i m e of the appearance o f the f r u i t body a C O 2 concent ra t ion of 1.65% was measured , but c a r ­
bon d ioxide does not effect as i n h i b i t o r f o r f ruc t i f i ca t i on even at a h igher concent ra t ion , f r u i t b o d ­
ies can appear and g r o w i n a space wi thou t ven t i l a t ion , m o r e o v e r , at the bo t t om of the vessels in 
h e r m e t i c a l l y c losed s i t u a t i o n . Compared the observat ions on A g a r i c u s macrosporo ides w i t h fo r 
example that of P l eu ro tu s ostreatus , i t can be stated, that the C 0 2 to le rance of m y c e l i u m n a t u ­
r a l l y extends to a h ighe r percentage at P l eu ro tus ostreatus , s ince i t can i n t e r l a c e the ha rd wood 
where C 0 2 can accumula te in a cons iderable amount . There i s , however , an essent ia l d i f ference i n 
the C O 2 to lerance of the f r u i t bodies . In c u l t i v a t i o n of P l eu ro tus os t rea tus . owing to the C 0 2 s en -
s i t i v y o f the f r u i t bodies , the keeping of the C 0 2 content of the a tmosphere at a low leve l causes a 
p r o b l e m ; i f we cannot succeed in t h i s , the quanti ty of the p roduc t ion is not s a t i s f ac to ry . Th i s is 
w e l l ind ica ted by the inves t iga t ions of SCHÂNËL, KÖZLIK & J A B L O N S K Y (1974) accord ing to 
which P leuro tus os t rea tus in an a tmosphere without ven t i l a t i on , when the d i f fus ion of gases was a r ­
r e s t ed , d id not produce f r u i t bodies and at C O 2 concentra t ion of 0.012% h a l f the quanti ty of f r u i t 
bodies grew than that produced at 0.0068% C O 2 concen t ra t ion . As against t h i s , the f r u i t body p r o ­
duct ion o f Aga r i cus mac rospo ro ides i s much less Influenced by C O 2 concent ra t ion , th is species is 
m o r e r e s i s t i v e to C 0 2 . 

Eco log i ca l l y , the advantage of the C 0 2 to lerance of t h i s fungus is unders tandable . I t s habi ta t 
i s i n p r a i r i e env i ronments where in the m o r e o r less dense s o i l the C O 2 content can increase c o n ­
s i d e r a b l y . In heathy so i l s values as high as even 1.5% were found ( R O M E L L 1928). In the a i r l a y e r 
above the s o i l sur face , the C 0 2 concent ra t ion i s , of course , cons iderab ly l o w e r than that . N e v e r t h e ­
l ess , the f r u i t body p roduc t ion of A g a r i c u s macrosporo ides seems to be accustomed to the h igher 
C O 2 concen t ra t ion . T h i s fact is supported by the exper imenta l observa t ion , that the f ruc t i f i c a t i on of 
the fungus takes place i n the s o i l when the wate r content of the s o i l decrease s imul taneous ly w i t h a 
favourable a i r t e m p e r a t u r e . 

Examina t ion about the d i s p e r s i o n of the f r u c t i f i c a t i o n of m y c e l i u m t h a l l i 

R e c o r d p roduc t ion o f s o i l inhabi t ing macro fung i can be observed under espec ia l ly favourable 
weather cond i t ions . On the basis of our expe r imen t s , descr ibed below, i t can be supposed that a 
p a r t o f m y c e l i u m t h a l l i o f an area belonging to the ident ica l species and congested r e se rve food, 



do not f ruc t i f i ca te at a l l , o r some of them take p a r t i n f r u c t i f i c a t i o n i f the favourable condi t ions 
l a s t . 

In th is respec t we succeeded i n c a r r y i n g out expe r imen ta l observat ions w i t h a p r a i r i e -
species , Agar icus mac rospo ro ide s . The thoroughly m i x e d cu l t u r e m e d i u m was divided in to a n u m ­
b e r of cu l tu re vessels and s t e r i l i z e d in a spec ia l autoclave (the c i r cums tances are homogenous) . 
Inocu la t ion was c a r r i e d out f r o m one i nocu lum (spawn) onto the surface of the cu l tu re m e d i u m ; 
i n some cases, 5-8% of the s m a l l s ized spawn were m i x e d w i t h the c u l t u r e m e d i u m . In t h i s l as t 
case a grea t number o f m y c e l i u m t h a l l i we re produced d u r i n g the p e r i o d o f in te r l ace - t h a l l i were 
s ta r ted f r o m severa l po in t s of the m e d i u m and posses d i f fe ren t g rowth in t ens i t y - the in t ens i ty d i f ­
ferences become e l i m i n a t e d and the c u l t u r e med ium was f u l l y i n t e r l a c e d . The p a r a l l e l cu l t u r e s 
w e r e kept in a the rmos ta t e at 25 C d u r i n g the p e r i o d of i n t e r l a ce , then the cu l tu res w e r e placed i n 
a t he rmos ta t at 16-18 C d u r i n g the f r u c t i f i c a t i o n p e r i o d . The f r u i t bodies appeared in 2 1 % of the 
c u l t u r e s approx ima te ly at the same t i m e ; the appearance of the f r u i t bodies took place i n some 
cases at other t i m e , somet imes i t takes long t i m e . R a r e l y i t also was observed that one o f the 
p a r a l l e l cu l tures d id not produce f r u i t body at a l l (Table 1 ) . On the basis o f these observa t ions , i t 
can be supposed, that the d ispers ion o f f r u c t i f i c a t i o n in t i m e i s cons iderable , and i t i s poss ib le 
tha t th i s is c h a r a c t e r i s t i c for other species , too . 

A fur ther observa t ion : I M R E H (1969) c a r r i e d out observat ions for decades in connect ion w i t h 
f r u i t body fo rmat ion of another p r a i r i e species , A g a r i c u s maskae, about on 260 m y c e l i u m t h a l l i . 
He found, that some 10 days after a subs tan t ia l r a i n f a l l the re occu r r ed many f r u i t bodies but c e r ­
t a i n f a i r y - r i n g s - next to the f r u c t i f y i n g m y c e l i u m t h a l l i - d id not f r uc t i f i c a t e at a l l , o r r a r e l y 
produced f r u i t bod ies . Th i s observa t ion was made poss ib le by the fact that , by d i s c o l o u r i n g of 
grasses the boundary of the m y c e l i u m t h a l l i i s w e l l v i s i b l e even i f the fungus does not produce any 
f r u i t body in the g iven case. Since the s o i l i n these examined pas tures i s r a t h e r homogeneous, i t 
has no mosaic p a t t e r n , so i t i s i m p o s s i b l e that the différencies, observed in f r u c t i f i c a t i o n , could 
be caused by s o i l f a c t o r . The observa t ion r e l a t ed to A g a r i c u s maskae, seems to be a r e l i a b l e one. 

Table 1 . H a r v e s t i n g t i m e of the f i r s t f r u i t bodies 

Date and method 
of inocula t ion 

N u m b e r of days f r o m the 
beginning of ̂ product ion 

pe r iod in 

Date and method 
of inocula t ion 

1st 2nd 

p a r a l l e l c u l t u r e 

3 r d 

1970 
. XX 

A 6 . I V . 
. XX 

A 10 25 31 
U . V . A 22 22 38 
i o . v m . A 3 17 
17 . I X . A 6 16 37 
1 4 . X I . A 16 18 18 

1971 
4 . 1 . A 18 21 31 

16.11. A 18 31 
2 4 . m . A 26 30 

1972 
4 . n . A 15 16 

11.11. A 15 17 
3 i . m . A 21 22 
2 8 . V I . A 34 38 
18 . X I I . A 14 26 

Date and method 
of inocula t ion 

N u m b e r of days f r o m the 
beginning of^product ion 

p e r i o d i n 

Date and method 
of inocula t ion 

1st 2nd 

p a r a l l e l c u l t u r e 

3 rd 

1973 
2 2 . 1 . A 37 50 

7 . r v . A 15 17 
9 . V . A 15 15 15 

3 1 . V . A 17 . 31 34 
4 . V I . A 34 44 46 

2 6 . V I . A 14 14 15 
13 . V I I . A 27 29 32 
1 1 . X . A 20 34 
2 4 . X . A 19 19 30 

1974 
1 7 . 1 . A 14 28 
2 2 . 1 . A 16 38 
2 3 . 1 . A 15 36 
2 5 . 1 . A 23 38 
3 1 . 1 . A 24 27 35 
14.11. A 19 22 



(Continuation o f Table 1) 

Date and method Number o f days f r o m the 
of inocula t ion beginning of 

p e r i o d 
^product ion 

1st 2nd 3 r d 

p a r a l l e l c u l t u r e 

1974 
l . i n . A 22 45 
7 . m . A 18 26 27 
9 . I V . A 35 36 36 
3 . V . A 26 37 

2 3 . V . A 23 26 32 
1 4 . V I . A 4 7 
1 0 . V I I . A 29 29 
2 2 . V I I . A 24 26 
2 7 . V I I . A 13 26 
2 7 . V I I . A 37 4 3 
30. V I I . A 16 18 20 

8 . v m . A 10 17 32 
18 . V I I I . A 25 27 35 
1 8 . I X . A 17 20 25 
1 2 . X . A 14 15 17 
2 5 . X . A 14 24 35 
3 1 . X . A 30 47 
2 1 . X I . A 21 35 
2 1 . X I . A 40 42 
25. X I . A 13 14 28 

6 . x n . A 40 42 
1 8 . X I I . A 31 31 

1975 
2 2 . 1 . A 56 58 
1 2 . n . A 22 24 
24.11. A 21 21 

7 . i n . A 21 22 
1 3 . i n . A 34 34 
1 9 . i n . A 19 22 
2 7 . I I I . A 24 31 32 

8 . I V . 
8 . V . 

A 
B x x x 

17 
22 

20 
27 

2 4 . V . B 16 22 
3 0 . V . B 24 27 38 
2 0 . V I . B 27 28 36 
i o . v n . B 37 49 
2 1 . V U . B 29 33 

5. V I I I . B 26 26 
5 . X . B 28 29 
4 . X I . B 24 0 

19. X I . A 18 18 
9 . X H . B 21 25 

1976 
1 6 . 1 . A . 15 19 22 
2 0 . 1 . B 24 32 
3 0 . 1 . A 28 30 

Date and method N u m b e r of days f r o m the 
o f inocu la t ion beginning o f p roduc t ion 

p e r i o d in 

1st 2nd 3 r d 

p a r a l l e l c u l t u r e 

1976 
7 . I I . B 28 28 

13 . n . B 20 20 
5 . i n . B 22 0 

1 7 . i n . B 23 2s 
i s . m . A 19 33 37 
1 8 . m . A 19 19 29 
24 . I I I . B 21 22 

8 . I V . B 26 27 
1 5 . I V . A 13 14 37 
1 3 . V . B 20 28 
i 9 . v m . A 19 19 

8. I X . A 23 30 30 
1 0 . I X . A 20 20 24 
1 3 . I X . A 25 31 31 

7 . x n . A 21 23 
1 6 . X I I . A 21 21 
1 7 . x n . A 17 26 30 

1977 
1 1 . 1 . A 26 31 
1 3 . 1 . A 24 24 

8 . n . B 18 22 
2 . i n . B 19 26 33 

29. I I I . B 34 34 40 
9 . I V . B 24 25 35 

1 6 . r v . B 30 37 63 
2 7 . V . B 21 28 

6 . V I I . B 25 2 5 
2 2 . v m . B 25 29 
1 3 . X . B 26 33 

2 . X I I . B 29 32 
1 2 . X I I . B 27 31 
1 3 . x n . B 21 25 
2 3 . x n . B 24 38 

1978 
2 3 . 1 . B 20 27 
3 1 . 1 . B 24 2 7 

4 . I I . B 27 27 
10.11. B 18 25 
1 7 . i n . B 23 27 
1 5 . I X . B 28 35 
1 5 . X . B 25 25 
2 1 . X I . B 31 33 

1979 
4 . V . B 24 28 

1 1 . X . B 38 41 



(Cont inuat ion of Table 1) 

Date and method Number of days f r o m the 
of inocula t ion beginning of p r o d u c t i o n 

pe r iod i n 

1st 2 n d l 3 r d 

p a r a l l e l c u l t u r e 

1980 
3 . 1 . B 37 40 
3 . 1 . 1 B 27 36 
5 . 1 . B 39 44 
8 . 1 . B 29 47 

x P roduc t ion p e r i o d begins when the cu l tu re s 
af ter i n t e r l a c ing w e r e put to a t empera tu re 
at around 17 C 

XX A = Inocula t ion on the surface of the 
c u l t u r e med ium 

XXX B = Inocu lum (spawn) m i x e d w i t h the 
c u l t u r e med ium 
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Fig. 1. The appearance of the f ru i t bodies at the bottom of the culture vessel 




