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ABSTRACT

Coprinus comatus (OF.Mull) Gray has a potential to be developed into a new economic
mushroom strains. The objective of this study was to investigate proper growing media and
temperatures for cultivation of C. comatus in Thailand, Five mushroom strains were used in this
study. The first strain is from America (comatusl), and the other 4 strains are from People's
Republic of China (comatus2, 3, 4 and 5). Three strains: Comatusl, 3, and 5, which showed great
mycelia growth on agar media were selected. Among 6 culture media utilized, PGPA medium was shown to
be the exceedingly favorable in promoting the mycelium growth, additionally, the optimal temperature were 25°C.
The spawn production that most suitable for all strains was obtained sorghum: CaCo,: sugar (92: 4:
4 by volume), the mycelium on average completely spread through the substrates after inoculated
15.25 days. For cultivation technology, pasteurized plastic basket technique was applied.The
combination of rice straw, rice bran, urea, ammonium sulfate, lime, gypsum, and triplesuper
phosphate. These components supported higher yields of basidiocarps. After casing with mixed soil,
and then incubated the cultivating baskets at 18-20°C, the fructification of Comatus3 began after
13.60 days, and 14.20 days for Comatus5. Furthermore, the perfect fruiting body and the highest
yield were found in Comatus3 (2,557.10 g / basket), and its three generations could be harvested. For
Indoor cultivation (shelf method), it was shown that the three strains could be cultivated in the
winter (16 —30°C) at Wiang Pa Pao District, Chiang Rai Northern of Thailand. Moreover, a substrate
combination of rice straw: rice bran: urea: ammonium sulfate: lime: gypsum: triple super phosphate
(100: 5: 1: 2: 1: 2: 1 by volume) gave the highest in both Comatus3 (3.04 kg.miz) and Comatus5
(3.05 kg.m_z), which was not differently significant in yields. The largest basidiocarp was found in
Comatus3.

Key word : Coprinus comatus, Mycelium growth, Cultivation, Basidiocarp, yield



UNAAELID

< . A 3 Ay = o 3 a A
1@ Coprinus comatus (OFMull) Gray #3omia0 W53 Uensmwnagwanndlusiamsugnorie
n v dydw s A = a A 1 a a 9
T 18 msnaaeatitiiagiszasamefneatiaems gumg i imuzdunomsws yay Tnveuduly
< = a2 o L o 23 & (& v a o <
e azma lu Tagmswaniinn w39 1aeMIsIusmFoRUTHAN T MNawnigomsm 1 aewug

9 v o [ y
(Comatusl) 9151343 jj‘ﬂi LU 4 AN 1T (Comatus2, Comatus3, Comatus4 L18¢ Comatus5) AAIADNIAYD

[

< { a a a
waNws A D Iagega 3 dUAY (Comatus! Comatus3, 1z ComatusS ) MNANHINTI yvoudulouu

9 A 1 dy I kS v Jd A Y A A a 0 1A
9IM13)U 6 FUA WUIUYDH AN 3 TYNUS Lﬁ]it‘lﬂﬂﬂﬂ’sjﬂﬂumﬁ"li PGPA (IazNgUn 25 C YNy

v o o a

a =< ~ 3 (o =X a X A
YT YNNADA ﬂ'ﬁﬁﬂ'ﬂ'ﬂﬂﬂiuiaﬂw\nglﬁﬂﬂjpjﬁ\i ANYINTNAAIT DUYY Gluﬂﬁ’ﬂﬁ 5 q@'ﬁ NUI YD

<3 a

Y A A Y Y oy 9 3 ) A o =
Lﬁﬂlﬁ]it‘lﬂﬂﬂﬂi:fﬂ‘Uumﬁﬁ’g@ﬁﬂﬂi%ﬂ’ﬂﬂﬂﬁﬂ‘unﬂN@m :CaCo, : U@ Gl%nmmaﬂ 1525 31U ANHINT

a I~

kY 9 a Y o @ A 4 4 a A Y
Lﬂﬂﬂ’ﬂﬂmﬂﬂ'JfJﬂ']iW‘nzﬂluig‘U‘Uﬁzﬂi NATHNN Gl‘;]f’llﬁﬂ ny ﬂ“l/lWﬂlﬂﬁWﬁWﬁLfﬂchﬁllﬁ‘ﬂf 7wHane WU :

v Y k4 9
$14M - giFeo : ven Tuidloudanla : 3w : Gy nazn3 dilaglnlos weanla wiiuFerians 3 e

Y]

WU
)

o

a Y 1 1 aa g‘/ 9 Y a a Y 9 a 1 dy
mm”lﬂﬂ"lmgmmqmﬂﬁam mﬂuuﬂigﬂuiﬁlﬂﬂﬂﬂﬂjﬂﬂﬂﬁﬂgMN’JWL!'I AuAUNEY UuReely

g

ES Y

A < ' @
@mmmemmuﬁ 18-200C WA Comatus3 40 Comatus5 DDNADNT ULLTN “l%’nm 13.60 tlag 1420 MU

Q U Q

o w Y a ] 1 Y < a Y. [
AWE R 118z Comatus3 TRHAHANGITA 2,557.10 NUABAZNG 1 TN UNAHAA IADI 3 JU MIvee
dd‘ 9} = g’l d' o = 1 [ % =
wanadeuma TuTaoh 14 TuanmIsss ewnpasnsuuumizsuisunenelwh swiadesie Tugg

+i

U (16 - 30°C) laeldTaquiinlszneudie vhedm : 519 ya i : flogas 0460 Juvn: fegise
A A 1 v J Y a 9 g’/ ~ } ] Aaa Y a

iazAING® WU AN LG Comatus3 tiag Comatuss THHanaa a3 1 luuanawnmaeda Taslinanaa
{ o w ¥ A o < 1 o J 1

MmAY 30418z 3.05 NYMTY. AWE AU NNz udnbazvesnen AuA Az e Lg Wi

comatus 3 utNnaaen lnanga

° [ a Y < < a
AN : Coprinus comatus, NIT ﬂJGU'E'NLﬁuGI,EI, MILNZI A, ADNLH A, WAWND A

/8 v awv o GR
dninmvewannmalu lagsnw

g Biotechnology Research and Development Office



A1
< A o 1 A . =
M Coprinus comatus (O.FMull) Gray W¥ONMTYIN shaggy mane U3 lawyer’s wig Tulsemaiu
= [ . a a o = a A =S 3| <3
581171 Maotou - Guisan ( Stamets, 1993) Heniis Inanunnlumiy 151 enis mimite tazilssmau dlwdia
Tuana Coprinus NUMNAlHRINga sanAvI 08 HazlALAE NN Tae 100 NSy 3 TilsAn 254
asu a3 Tulauase 457 Sy i 034 asu dule 202 5y 161 1.63 NSy ndeustaz v Weawes e

9
%

= a A aa a = I @ = .. a a ana I N o A .
LA 83U LN LS8 SHAI 8 Tﬂlmﬁl"lﬁm Wan g3INSe Niacin LS IMUU VAN 9 qua ) DNNIYN amino

e

J <

J a I Z Y
acid 1NNNI1 14 iR (Glutamic, Serine, Alanine acid fH1UAY) N ATINOUMNE EMNIDGUIIBAALLE
E4 H
tesiunmevasainonlsminl anszatnihmaliuaon tazamaulaie (Gu and Leonard, 2006) NdAgy
A A A .. o ' a v 2 A
Aol [B-gucan Nilums antioxidant MNAMANIAGINA TIMEZNTZATENETINTFUNN a1 LRdEms
S o (@ ] U ]
el niian I see s ianelua 1 szmer (Dijkstra, 1976, Mueller er al,, 1985, Stamets, 1993, Volk, 2004 )
2 a 2 a A A o = a v X 1 = 3 (4 A
wiawtiall Dyawaa dedwnlyemmelsanandiedieln uazlianunyunsey menwswnnzign
<3| 2 J < a . A @
Aumsmlungalnne dszmein wuiidulemacsunsons gld lungamplinoudings uag ld5uam
a Y A 1 <3 1 @ 1 = ~ 3 d A 9
Heunndis Inaeg s aauhuilszme neddhutimsAinywnmaTuTadmamnzmian w5 uivensi
Y KX I ~ = = v 1 Ana A 1 a <3 a A:al) )
18 FuruaumsivzAnineazden tazatenie) NTBMEwanomsws nueuraviiall uazi e
A = @ 1 a 9 ~ A g v Jdo 1Y) o '
nAdRUMBANEANBAIZAN ¢ tazHaNaa luanied U Nz g d mI uiziun

<A < FY | A Aa q Y 1 Y a 1
Lﬂmiﬂﬂuﬂmmzm ALY UMSAT Lzl UMSI T At ﬂGh'ﬁJ Glfl"illﬂ AR LASH T Iﬂﬂ@l 'E]Uh_l



d Aax
gunsnmazIsms

4

] Y o o ° o
SAIVSINENWHUTIAR Coprinus comatus 1aNadu 5 aenug wazld code Uszsranenug

Q

I I 4 o a 1
111 Comatusl Lﬂumawu‘gmmﬂawsgagmm @94 Comatus 2, Comatus 3, Comatus 4, Liag

4

& o o ) o a A4 v ¢ A o
Comatus 5 Lﬂuﬁ"lfl‘wu‘]jﬂ15ﬂ1"1]@QﬁTﬁ"liﬂ!ij@ﬂﬁ%‘lﬂ‘lfu%uﬂi’JUi’Jllvl,’ﬁﬂflbluﬂuflﬁ’JiJi’Jlllflf’E]‘WH‘ﬁ

E]

a

< ] a 2 3 o A 0 A
L‘Viﬂll‘ﬂﬂﬂiglﬂﬁqﬂﬂ NIVUIBINTITINHAT "JNLﬂ'i_l5ﬂ‘kﬂ]lﬁu1/ia®ﬂ‘1flﬂa®\ﬁﬂqmﬁﬂu 15°C Iﬂﬂlll'ﬁ]ﬁ]g

Y
Y ¥

o = 9y g 2 Y 2 A A4 X g
mmsnaassdiaaulennrnasanaastasasaluemsu PDA Tunu@euse otroltia
A d a ) =2 o ) ) ¥ Yy  a ~ < 2
WIYANAINIIN IS WaaduveuaulenTeunie M uuTNuven Talall senillusuuiia
73 a v 2 dyyda X dgyve o X
Uszanm 1 gnundiduamas uaazdui latfe o ld1mivignide (inoculate) A3UUO NS
Y 1 ~ o 1
e frzrhimsnanesae i
=® a Vv
LAanMsns v auduly
o = a ) ] v O S/ v &
mmsenyImsIgveadulamiauue s uluau@eaure 19 5 aewug Ygniseas
9 2{' ay 9 ] 4 ' dy Yo a g I
VU M5 PDA Tusudesdovinaduiiugudnaie 90 uu. uuass 1 ingungiivies iy
[ o [ 9 = d‘ dy = (% a 1
181 7 71 msiannunIved In latiliowelony 7 tazls U uazlsslunnuruy
youduleTasaienl 1MaNUNITNAADIUDFUARDA (CRD, completely randomized design) Tag
o ao‘ = o = dy S A a a YY) o = 1
1 4 4 JhimsAaRenyeais Ay Tagaga 3 ouay whnmsaneiae 1
= a YV % a
2. ANIMIVI YUBIT WU M 6 ¥HA
EO, 2 4 e & o ¢ ) A Hq v Ao 2
Reuduloman T N33 @reWug UueIu 6 siia 1IN Isnaaeulail 1) CMA 2)
1 dy ~ a Y ~ a 9 <
GPA 3) MEA 4) PDA 5)PDPYA 6) PGPA UNIQENNQUNHUN DI alseum Emmmmﬂmmu“lam alu
[ . [ 9 = a ] 9
LUUI52AL (linear growth rate) 1AgiARNNIv09 1A Tadl tazseduanurini uvoud ule Ingaom
4 ¥ [ 1 4 o
Wowelioy 71az15 1 MNUNUMITNAADILVVFUENY 50! (completely randomized design; CRD) Tne#i1 4
Y
91
= a Vv al
3. Annmsnsyveudilliganiginig
A A ) AT o & 2 oy <
naapUHAYDIR UK IAaMIT Yuad ularian T 3 meiug les@sadulovialy
Y v
9113 PGPA 1§71l ui@en (incubate) Tugaugugamg i 15°C, 20°C, 25°C, 30°C, 35°'C wag 40°C
= a 9 < @ @ 9 = a 1
nFeumeumans gueadulemalunnszay TagdannuniigwediaTall tazdsziiuanurumiv
[l 9 9
vouduloTngenem Woieliog 7uaz15 U NUHUMINABOALY CRD Tagii 451
4. fnmngasennshnanzaslumskaniovene (spawn)

Y] ~ a j’ 2 < < g’; v J A 9 1
mamaa@mwmzaﬂumswamw@mma VOIHADTING 3 d8WUT S gag Ao aag 1917919

Kl u U
9

an = 9 ' ¥ 9 ' °
100% (ﬂiﬁJ’J‘ﬁL‘]EEJ‘]Jme‘]J) g3 2 919 96%, H1a 4% ga3 391 92%, UNA 4%, CaCo, 4%
) a P 2 ¥ o = A& 3 A I o
E;WI34 VNF1] 100% ga3 s e 96%, UINA 4% UUNINATSYSIMNIYDI AT UL NITA TN

! g g
HAUMINAQDULUY CRD maxqmﬁ 4971908 3V € a2 150 NIV



a

5. anmmsinanenveIFiae 5 dunzn3 manadin

J Y k4

2 & g4 & o A o o A
NARRIMIZITADHTING 3 oW U Alemanzszuuazni wanaanlaeld Taqmini

q

Uszneudie vhedm $18m gise tewTuiioudamia Yuvn sy niddaglnles eanln sasiaau

2 o ] o < g 1 {
100:5:1:2:1:2: ljﬂﬂu'ml!ﬂ m’%aﬂmﬁaumwmwmvﬁa VYU 4 x 61UAT mﬂuumm@a ae

a a

£
i livides ulseseulinngugamgil aguanldaus uwautjuam 1%

q

9 Y a Y an A Yy Aa A A ' a
miﬂi%&ﬂuﬁlﬁlﬂﬂﬂﬂﬂ AIY2IDAD 1. ﬂizqumﬂﬂ@ﬂiuiﬁmamﬂﬂﬂaﬂ‘lummuqmwgu TN

Y]

LHUMINARBILLILIG AN 581 IUUABA (randomized completely block design; RCB) Taauaazenowus & 4

Y

2 ¥ Y A v a o Y o
%1 €) AL 3ATNI 2. ﬂigﬂmﬂﬂﬂ@ﬂﬁluﬂﬂ’lﬂﬂwﬂmﬁgw TNUNUNMTINA[DILLLY CRD IWJ‘I/H 5 BT UUNN

p &2

A dy a <+ Y] = 1 v J
33330'@17]&%?)!@1!!@“1481’71”1 HASHANAAUDAUN S TIINUT
a v <& Q'J Q‘J \ o d
6.ﬂ1§ﬂ§$!3»l Ha ﬂﬂmgﬂlﬂﬂﬂﬂﬂ!‘ﬁﬂﬁl]ﬁlﬁ Qﬁlu!!ﬂ asmEanNuHE
v R 1 ' ] ~ Y = @ a Y Y
UUNNANHUSAN ) U UUINHA ATU NIUADN & YUIA aNHUSHIVDINIUADN ANUNINHUI NI
a o ] Adal A Y @ o I 9
ARNUNRUINTIA Lu@tﬂ@ﬂ’lﬂiuﬂ’lu@@ﬂ LZHUITHIUADN uJ“Lmu

= G U (U
7anmmsnemiag W3 dhunlasnsasns

4 (e ¥ v ¢ Y ax A Y 4@
‘VI@ﬁ’ﬂ\‘]LWRL‘Viﬂﬂ’JNiQﬂQ 31N UT ﬂ'JfJ'J‘ﬁﬂﬁLWW%iuﬁgﬂ‘UIﬁﬂﬁ’E)‘IJ!L‘]J‘]JLWW%GD'H “I/I‘I/\I"ITJJLWR

q

<3 A\ o = T o = A [ Y]
Lﬁﬂll‘;lﬁlﬂﬂlu’f)\i"ll@\ilﬂﬂﬁﬁﬂﬁ fJ']LﬂfJL’JEJ\‘HJWLﬂW INIAUBENTEY “lumauﬂusnsm 2555 - QUMNWUT 2556 Iﬂﬂ

v+

d o o & 1 A [ o o Y 9 o ¥
MIENITAVIN namanamounueneu w.el. 2555 IAANY nlsenauaie vheu $191 Hann {logas o-

CIN)

o 1 ¥ @ 3 3 o
46-0 yJuam fegize nazfinde oA 100:5:5:5:5:5:2 Taeniin wson 1595 oumzan W5 3

a a

9 Y Y
YRS x 6LA3 MNTUKITE taztu@es TuTsadsouluaugugungd aquanldaus uwam)u

U q

o ? o i a < o a J
U1 1% IMUNUNTNADDILUL CRD T 54 uuﬁﬂizﬂmmﬁ%mum Mﬂfﬂ"illﬂ LASHARDAUDNLIA

o
asEYINUY



a J
HaN13INEIADLIATIV1IM

=3 a2 v
1.ﬂﬂ‘H1ﬂﬁ!ﬂi@ﬂli’)Q!ﬁ1«ﬂU

a 1 o y 2
pamsanuImsnsaveudulouueimisiu PpA lundazaiewus sauiedu s oo

o =

a .
Wu§ A9 Comatus 1, Comatus 2, Comatus 3, Comatus 4 1182 Comatus 5 BInansifFouiieuns

a 9 Sldd'

<3 1 [ &I [y zg 3 A a A
winveuduluiia C.comams wonmasgniase 7 7 irerianaany ldaNga Ao Comatus 5 Tng
S 9 1 o =\ = A
mﬁumuﬁummﬂﬂaumaa 86.25 WU. (Table 1) 999039U1AD Comatus 1, Comatus3, Comatus4

o w A Y o A A
18 Comatus2 MUaIAY TaediduruguanalslaTailinae 85.25, 82.25, 75.25 uag 70.75 Wy,
o w o [ ¥ I~} { a a 1% 1%
a1y IehinmsnaRenioriannsyiAuIagaga 3 dUAY (ComatusS, Comatusl 1A%

o =2 "
Comatus3) ¥1¥M3AnyIae 11

Tablel. Mycelial growth of C. comatus strains growing on PDA media at room temperature (25-28

0C), for 7 days.

Strains Colony diameter in mm. Density of mycelium after 7 days incubation”
Comatus 1 85.25 4+
Comatus 2 75.25 ++
Comatus 3 82.25 4+
Comatus 4 70.75 4t
Comatus 5 86.25 -+

1) + denotes the density of the mycelium. More + indicates more dense growth of the

mycelium.
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Table2. Mycelial growth of C. comatus strains growing on 6 agar media at room temperature (25-

280C), for 7 days.

Comatus 1 Comatus 3 Comatus 5

Meda oy dimeterin Densityof ~ Colomydiameterin~ Denstyof  Colony diameterin  Density of

mm.’ myoelium2 mm.’ myceliu.m2 mm. mycelium2
CMA 61.75d + 60.50c + 70.25b +
GPA 59.50d ++ 62.75¢ ++ 64.50b ++
MEA 7825¢ ++ 68.25b ++ 64.00b ++
PDA 85.75b -+ 88.00a -+ 88.25a A+
PDPYA 86.75b - 87.50a -+ 88.25a -+
PGPA 90.00a -+ 90.00a -+ 90.00a A+
CV (%) 2.8 38 5.76

1) Means followed by the same letter in the column not significantly difference at the 5 % level by DMRT

2)+ denotes the density of the mycelium. More + indicates more dense growth of the mycelium.

Figurel. Configuration on mycelia growth of C.comatus strains incubated at room temperature

(25-280C) for 7 days A: Comatusl1, B : Comatus2, C : Comatus3
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Table3. Mycelial growth of C. comatus strains growing on PGPA media at different temperature

after 7 days incubation.

Comatus 1 Comatus 3 Comatus 5

Temperature Colony diameterin ~ Densityof ~ Colony diameterin =~ Densityof ~ Colony diameterin ~ Density of

(OC) mm. myoelium2 mm. myce]jum2 mm. myce]ium2
15 70.75¢ -+ 74.25¢ +++ 73.50c -+
20 83.00b +++ 83.75a +++ 82.75b +++
25 88.25a +++ 87.50a +++ 87.50a +++
30 82.00b +++ 78.25b +++ 86.50a +++
35 24.25d ++ 23.25d ++ 26.50d ++
40 0.00e - 0.00e - 0.00e -

CV (%) 2.64 4.43 3.19

1) Means followed by the same letter in the column not significantly difference at the 5 % level by DMRT

2)+ denotes the density of the mycelium. More + indicates more dense growth of the mycelium.
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(Table 4)

Table4. Mycelial growth of C. comatus strains grown on grain at different formulation at room

temperature (25—280C).

Spawn Formulation Comatus 1 Comatus 3 Comatus 5 No. of days in

Days for completion Days for completion Days for completion all strains

. 1 . 1 . 1
of spawn running  of spawn running  of spawn running

1.boiled sorghum 100% 24.75d 24.58¢c 24.58¢c 24.64
2. boiled sorghum 96% : 21.25b 21.33b 21.42b 21.33
sugar 4 %

3. boiled sorghum 92% : 15.25a 15.42a 15.17a 15.28

CaCo, 4% : sugar 4 %

4 boiled wheat 100% 24.25¢ 24.33¢ 24.42¢ 24.33
5.boiled wheat 96% : 21.00b 21.08b 21.17b 21.08
sugar 4 %

CV(%) 2.76 2.37 2.37

1) Means followed by the same letter in the column not significantly difference at the 5 % level by DMRT
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Table 5. Mean yield of C. comatus strains obtained from cultivating plastic baskets incubated in

growth chamber (1 8—200C).

Strains No. of days for No. of days form No. of Weight of Yield
full colonized watering to 1" basidiocarp/ basidiocarps (g/ basket)
of the mycelial cropping basket (2)
Comatus1 15.75b 19.80b 49.60a 39.71b 1,755.34b
Comatus3 14.58a 13.60a 56.20a 34.21a 2,557.10a
Comatus5 15.33b 14.20a 40.20b 32.46b 1,304.89¢
CV (%) 4.25 3.99 11.82 12.76

1) Means followed by the same letter in the column not significantly difference at the 1 % level by LSD

2)+ denotes the density of the mycelium. More + indicates more dense growth of the mycelium.



Figure 2. Coprinus comatus growing on cultivating plastic baskets incubated in growth chamber
(18-200C), A,B) Comatusl: 12 and 13 days C,D) Comatus3 : 4 and 10 days E,F) Comatus5 : 5

and 14 days
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Figure 3. Basidiocarps and microscopic feature of C. comatus A) Basidiocarps : 9 days B)

Basidiocarps : 14 days C) basidiospore (2000x) D) basidia with basidiospore (5000x)
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Table 6. Mean yield of C. comatus strains cultivating on bed of compost in mushroom houses at

Wiang Pa Pao, Chiangrai (Sepember-January 2013).

Strains No. of days for No. of days form Weight of Weight of Yield
full colonized watering to 1" basidiocarp/ basidiocarps (kg./ m’)
of the mycelial cropping bed (kg.) (2
Comatus1 15.33ab 36.50b 3.32b 35.3% 0.83b
Comatus3 14.50a 14.50a 12.15a 45.50a 3.04a
Comatus5 16.00b 14.50a 12.22a 34.95b 3.05a
CV (%) 5.02 2.51 3.66 18.99

1) Means followed by the same letter in the column not significantly difference at the 1 % level by LSD



Figture4. Fruit-body of C.comatus cultivated on bed of compost in mushroom houses at Wiang Pa

Pao, Chiangrai, A,a) Comatusl B,b) Comatus2 C,c) Comatus3
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