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Title Technology Transfer of Straw Mushroom Production by High Quality of
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ABSTRACT

Transfer of technology for improving productivity straw mushrooms with
high quality of vermicompost aims to use Dioscorea spp. Applied in mycelium
isolation and to use vermicompost as supplement for increasing straw mushoom
productivity. The result showed that there are 8 species of Dioscorea spp. Including
Man Nep (D. bulbifera), Man Kao Kam (D. alata L. ‘purple yam’), Man Mur Sear (D.
esculata), Man Teen Mee (D. alata L. ‘purple yam’), Man Emo (D. pentaphylla) and
Kloy (D. hispida) in Dioscorceae.

Efficiency of 3 types of Dioscorea spp. such as D. alata L., D. esculata and
D. pentaphylla for mycelium growth was investigated. The result showed that
mycelium showed that mycelium growth gave different statistical significance
(p<0.05). 30% (w/v) DPDA (D. pentaphylla Dextrose Agar) gave the highest mycelium
growth when compared with PDA.

Efficiency of different vermicompost ratios for straw mushroom production
by short stack cultured for 4 months (April-July 2016) was tested. The results showed
that straw mushroom harvest began when cultured for. 23 days of post-strawing. The
yield in different vermicompost ratios obtained in 40% (w/w) vermicompost was

highest total weight and number of fruiting bodies after harvesting.
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=] gj dy =3 d'd Y 5 d‘ 1 =
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YosduIuneNWiATIMLe waretalisuiinaiuisaseuiuldnugunse @ waziivesnenly
AU 10 1osi9ud 1998 UIUReNLTAAINLALlAsF1NTlsIna1d el udNanSENUADA N WL
ABUDN ANNTNVBINA LAZNITINBAAUBTUNITULUTIY
4. YuUe
AT InNEURIAUENas i druiindaigaveaiinnisuazunnin
=3 (v tz’f
YDWHAN 199

a <
AT 1 GUU’WVUENLWAG]WWQ

y v . - 1minve wiinung
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(W)
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2 25-35 >25-45
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MU 5 FI9819UANITRETUINYBRRANIIABNANFUNTINTEAN

SHEUUIA 1 SHAVUIA 2 SHAVUIA 3

>35cm 25-35cm < 25cm
AN 6 s‘haehaLLamsﬁa%mmaaLﬁmmmang}ugﬂme‘lﬂi
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o & =] . v ® = 4 X v I 1 N Y £

funuilesanauey (Dioscorea sp.) Inluiwlilinndesdugnaglunguvesiiaiile
Auluied Dioscoreaceae WuUsTaN 600 ¥ila nszatgegnilaningianizluniduenng

IS L = a ° QU = a £ 1

1BlTy mounanazneulivewIvasn dmsuussmalnenuiiies 62 ¥ila dnuuziAuves
Wyanall fio ausaveneiuglaiedanlaaluiundiiuganssalasiunidaiugay

¢ & £%
anysad tdunu

2.

palny yam

YoINyA@N3 Dioscorea sp.

Yoo N1WIBINgY 138N yam
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wasntuiluilanenluanmlsausowniziingumngd 25- 32 ssmwadoa AUTY
duiins 80 Woesidud Wumusahminandsaatuiinly Jies1einunUsusiuiuu ANOVA

LA USHUMBUAILLANAI9IAEIS DMRT NAN1SNAaBINUI1 UsEENSA1nueau1naindinIw

1%
v %
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Tad1Fyn1eadffudmaaesdu druvuinvesnenbiuanaadiy n1snaaeedl 2 A3
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NMsFneUsEaniamtunudesanaweudiu 3 viia laud Suns (0. alata L)
Suilewde (D. esculenta) wagsiuidlil (D. pentaphylla) semsiasqrivlavesdulotianig
WU LﬁulsL%@LﬁmWNamﬁaL%%@Lauimummmmﬂ@hqﬁuasjwﬁﬁaﬁﬂﬁmymaaﬁq
(p<0.05) ’mﬂmsmaaﬂwudwmmngmL%aqm DPDA (D. pentaphylla Dextrose Agar) i
wanNTuiBlmmtuiy 30 Weddud dileiavisannsanigdulalduinian winfy
9.00+0.00 LYUALUAT TOIAIUIAD aﬂmngmL%ﬁaqm PDA (Potato Dextrose Agar) 91U
7.20+0.26 LYURLUAT iu%mzﬁmmﬂgmv‘gagm DADA (D. alata Dextrose Agar) Wag
DEDA (D. esculenta Dextrose Agar) W@uleifinnnaanunsatasaaulala 0.5-6.23 lwuiiuns
Felnaunnsnaifuegaiitedfnieada (p<0.05) (3197t 1) nMsnnaesadsiivhlinguin
pnalAsdegns DEDA fimnuidiudugeiudmalisudsninatgiulnvoadilodianig

%Lﬁulé”hé'ﬂwmsmsw%@LauimaqLé’uiaLﬁﬂWWQ5u§uaq5u%ﬁﬂ 99AUTENDUVDS
mmmazizé’mmmLﬁuﬁuﬁuaqauaﬂummiwaL?Tsm (Lee et al, 2009; Mshandete and
Mgonia, 2009; Kim et al, 2012) 2105189114884 Fai et al. (2011) Anwin1sledy yam bean
Juewnsidssdie Mucor circinelloides itenananslafiusarlelagn dmsunsvaasives
Nwawuisi et al., (2012) l§uszgndldfuananen D. rotundata \uewnsidsadelunisuen
091 tuber-rot vossfuanakey 19uds Vikaman et al. (2014) Anwinisldfiwsiaana
Dioscorea \iel#ifuuvasTagauuszimutls (starch) dwm3uemnsideados uag Hoa and
Wang (2015) ﬁﬂmumﬂ"ffﬁ‘nﬁmqa Dioscorea LfJummiLgsNL%aLﬁm Pleurotus ostreatus

way P. cystidiosus \ufu

awil 8 waasanvansesyiulnveadulemianisuuamn siasataga siiuaneneiu
fnnududu 30 Wesiwud (n) duwda (0. alata L) (v) dulieds

(D. esculenta) (n) uin3ldl (D. pentaphylla) (1) siupss
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A15199 2 NavesvlnduullpsanakeNLazANTNTUALANA 1N URBN ST YLAU LAY D LE Y

Towiaving Mevdsanmsiiziisaduna 7 u

v ¥ AT VAU UENA
STTRAEITe (Wasidus, w/v) (wURLUAT)
DADA 0 6.14+0.25°

5 4.93+0.21°
10 6.23+0.25°
15 3.57+0.32°
20 4.70+1.04°
25 4.10+0.53"
30 3.67+1.44°
DEDA 0 0.50+0.00’
5 4.20+0.53"
10 3.57+0.15"
15 2.70+0.17"
20 2.43+0.32"
25 2.97+0.06"
30 1.830.15
DPDA 0 0.50+0.00'
5 8.23+0.21%
10 7.63+0.21"
15 7.37+0.40°
20 7.20+0.69°
25 7.63+0.32
30 9.00+0.00°
PDA 20 7.20£0.26°

nueLie 1. DADA Ao D. alata L. Dextrose Agar
DEDA @® D. esculenta Dextrose Agar
DPDA @9 D. pentaphylla Dextrose Agar
PDA fia Potato Dextrose Agar
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¥ 173 o Y . .
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Qill A ! a a k4 I a a k74
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1% a v - a < = &
waglvinandntesiilonn aaumginislunaaviavng Ussuna 38-40 aeAlUalBud AINAYY
duimsussana 65-75 wWosidud dwmalinisasaivlaveadulelding 5-7 Ju luvazinig
wziiavgly Weu fguiew 2559 wuid gaumgiaisluneaiinnng Ussuna 35-38 96
= = & o o o« ¢ @ & 1 b4 a 14 1%
waldea danududuinsuseuia 75-80 Weosigud dawalinnnisveassinisasiadule
a X [ o & aal N o [ a a 1% 3
Winduanely 3 Ju iellgumginwuizaungadivsunisasyiivinvesduleinmig
Uszunnd 34-38 e ieaided wavaANTUENINSUsENI 80-90 LWasiiud (n1and 1ae
fanqin, 2556)

Weunvhasuasadulenielu 3 Ju antwihnmsdaduly Weanaamgiiniglunes
wiavalvisinas waziiuAudwinnsdaianeaquneiinesniiossuignnuioutazaie
aanmantely Tuiun 9 Wulsvendiaveilddeyaldfounszduanududu 20 wag 40

§ < & A v £ < < = < < Y <
Wesigusd dnissiusveadulewianig  WWugadviivuiadn iluszeeidunya
(Primordia) TuraugnesilddeyaldiiouniseAunaududu 0 60 80 war 100 dn1357u60

voudulewinng (Primordia) wgaduniswmang Wussesiudunye Tuiun 10-12
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Al 10 nssaudivandulewiane (n) dnvazgadvirvuiadng Wussesin

Wunya (Primordia) wag (¥) MINAIUINITVBIABNLHIANIS

iwiingn S1uausenpusUnINIEANLAZIIUIURNguIUNTlTvaafianig

poniimasufuiemandadlomizsideadunm 23 fu duantudvinismases
NnnsvRaes wuin Jeyaldifeuiistdunnududuiiunneisiudamalidszoznanlunisify
Remandnneniiianiaunnsinaiu a1ananismaass wuin nslidoyaldifeunsyduaiiy
it 40 wWesidud Whinniinsanvesaenifinnnaaiegean fo 444.01+88.23 nusones
LazSILIURENLRAgIgARe 36.67+8.08 Ansonas setaw Ae nsliuyaldifouiisesu
arandutu 20 0 60 80 waz 100 Wosidud Ihirninsamvesaenifiarsademiafy
396.82+143.29 144.18+93.34 90.90+92.90 43.84+75.93 way 12.52+21.69 niusanaq
MUEIFU Wazd1UIuUABNIRRBIINAY 33.6747.09 18.33+13.05 533+6.11 3.33+5.77

N o [

waz 0.67+1.15 penmney M1Ua1AU Felvnaunnaeiusg1slted1AyN19ais (p<0.05)

o

(mawﬁ 2) (m‘wﬁ 11)



34

A19197 3 Uszansnmdeyaldifeudeuintnsiuianuaiaz d1uiunenianunveuinamg

TAgNITNIZBUUNDIALY

Weswuddoya  Wwiinsumiae  $1uiunenienun

ld\nou (nSufen®9) (nan)

0 144.18+93.34° 18.33+13.05°
20 396.82+143.29° 33.67+7.09"
40 444.01+88.23" 36.67+8.08"
60 90.90+92.90" 5.33+6.11°
80 43.84+75.93" 3334577
100 12.52+21.69° 0.67+1.15"

F-test * *
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nuenn davaedslubwdmumednesmileuiulduanasiunisadiinseduaiy
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navesdoyaldideuludnsdiuiiuand1siune duiIunongusunsInTeauLay

c & < < X A g a4 a A
LU@ﬁL%u@lﬂaﬂ(ﬂﬂJEﬂﬂﬁﬂﬂﬁ%ﬂNmaﬂLVﬂW'NIﬂEJﬂ']ﬁLW’WLLUUﬂa\?L@EJ LIHNLAULAYINANARLU D

'
a YV +

& [ [y % [y [ 1 Y A
wzdsadunan 23 U Juanniusuiinismeast 31nn1seass wuln nstdleualdinou

9 Y

Psgduanududu 20 Wosidud Tduiunenguiunsenszauiadugedn Wiy 4.67 + 0.58

+

AONADNDY 5998911 Ao Jeualdfounsefuaududu 40 0 60 80 way 100 LUasidud

Y
fdaunenguUnsinszauedewindu 4.67 + 115 2.33 + 321 0.67 + 1.15 067 +
154 uaz 0.00 + 0.00 Aonsienes mudwy luvriinislideyaldifeudissduanududu
40 Wedldud fdnnunenguunsdliadogean Wiy 32.00 + 7.21 aendensd 509a3117D
nslddeyaldifouiisysunnududu 20 0 60 80 uaz 100 Wesidusd fdurunongy
sUnsslaiademindu 29.00 + 7.21 16.00 + 10.00 4.67 + 503 2.67 + 4.61 uag 0.67 +
1.15 pensdenas muddu Selinaunndnstuegedtddoynada (p<0.05) (113197 3)
dmunavesioyaldifeulusnsdruiiunnsnsdusdoiesidudnengusunsinseau
wazefifudnengusunssliveadiavinalnensimzuuuneads MnHan1meaesnuin aen
voainvhsdlngifugunsely Fennsliteyaldifouisefuamududu o wWedidud &
Wesdudnangusunssluiedegean 91.79 + 9.59 wWesldus sesman Ao nsldluyaldifiou

[y

PszAuadudu 40 20 60 80 uwaz 100 Wesidud Tiesidudnenguiunssluiade
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Winfu 87.18 + 2.01 85.61 + 4.23 61.11 + 53.58 26.67 + 46.19 way 33.33 + 57.74

Wosdud aud1su Felvnaunnaneiueg1aiitedAymieans (p<0.05) (A5197 3)

2N 11 é’n‘umzmiﬁ'@uuwamamﬁﬂmﬂum‘smﬁmwmmLﬁa

a a a + [y I o °
A998 4 UszdvsnndeyaldifousiediuiunenguiunsinssautazduiunenguIunse

T9v99ian19lagN1SINNZLUUNDAAY

Weswuddeya  dwiunengu Suueengy  wWesidudnengy  Wesidudnengu
ALfau SUNTINTL AU sUnsala SUNSINTL AN sUnsala
1 5 ) sUssl 3 ) sUssl
(PONADNDI) (CRRERREN) (Wosidus) (Wosidus)

0 233+321° 1600 + 10.00° 821 + 9.59 91.79 + 9.59°
20 4.67 + 0.58 29.00 + 7.21° 14.39 + 4.23 85.61 + 4.23°
40 4.67 + 1.15° 32.00 + 7.21° 12.82 + 2.01 87.18 + 2.01°
60 067+ 115"  467+503°  555+962  61.11 + 53.58"
80 067 + 1.547 267 + 4.61° 667+ 1150 2667 + 46.19°
100 0.00 + 0.00° 0.67 + 1.15° 0.00 + 0.00 3333 4 57.74°

F-test * * ns *

nuewe faavanadsluwuninumednusindouduliwandisdunisadinseiuaiiy
Worlu 95 Wesidud 1ne3s DMRT

v o

* = fenuuanansiunsadfegrsdidedfnnszauamnaudentiu 95 Wesidun

ns = MNAMULANANAUNIIED R
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navasiloyaldidouludamauiiunnisfusionanmiianslasnismzuuunesie
Tngdavwiadunigudnalsveuiinvnsunazaen fuualiianiaduiigudnas > 3.5
WURAS SERwIR (1) Wiarhaduinaudnans 2.5-3.5 siaun (2) wWinnaduiigudnans
< 2.5 WwuRles avuiu (3) Weturmauinsgiuveaianig @1dneuunn sgiuaudn
NATLAYEMNIWANR, 2558) ¥nsiiuiAsanandaiiavnadusrezinan 11 fu 91nms
NAaBY WU WiarhadusnAudnas > 3.5 wukiwes savne 1 wud msldleyaldidiou
fisgfumnudiutu 20 Wesidud Tinoniinvnsiadegean 3.33 + 1.53 Aandenas 589a9N
fio Uoyaldifeudisziumnadudu 40 60 20 80 waz 100 Wesidus Tinenifianraade
WU 3.00 + 1.73 1.00 + 1.00 0.67 + 1.15 0.67 + 1.15 wag 0.00+0.00 AWAIWIU

sawng 2 wuin mslddeyaldifeuiisefuaudutu 40 wWesidud Tiaeniinying
\adugean 27.33 + 2.88 Aansenas sesaw Ao Jeyaldifoudisedumaidudu 20 0 60
80 uaz 100 wWesidud Inenuiiaviaafonindu 22,33 + 1069 9.00 + 7.00 3.33 + 4.16
3.3342.40 2.00 + 4.46 upy 0.67 + 1.15 AWEIAY

Tuvaugd savunm 3 wuin mslideyaldideuiisefuanmdudu 0 Wedidud o
ponwiavaadngedn 8.67 + 6.43 aonsones sesawn Ao Yoyaldifouiiseiuniuidudy
20 40 60 80 uay 100 Wosldud laenifinnnadewindy 8.00 + 4.00 633 + 4.16
1.00 + 1.73 0.67_+ 1.15 uag 0.00+0.00 muddu Feliuaunndnsiuogredfodidaymnis
add (p<0.05) (AN31371 4)

maeaeuUszansamdeyalditeuluUinaiiuandsiuiequamyssfianislag
mazkuUneads wuh masnsdiarhduion wwieu 2559 gumainislunefianis
Uszam 38-60 osmwailea fanududuivg  65-75 wWesidud dwmalmduledinig
Wigdulndwaglinandatios luvuginismiziianisluiiou fguieu 2559 wui
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Wosidud demalviynnimeaesdinsaiadulefiuiu fedgamgfifuneauiandmiuns
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gaumndl 30-34 asrwaldva urrimunzauiigad miunmsazanemsduls (mdsannlse

9 Y

¥
4 S (% v s

Wewinuszana 5-8 Tu) Unfiavrnaazdesnisanududuivnsussuia 80-90 wWosidus us
natvuegiugamnisie (Inlsal duAsdald, 2553)  vslindianiudnluediauinse
YUIWNMIANY wazdnuanngamainieluwadusessninuvadsoadvoianig lagin
< v o a a £ < v O < = v & ! ¥
idudifruanisiasgiavlavesduleia delunandsdeinisanudureudiagen
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AN MNaNARYaLaNedl 2 agraedu Ao Anudulutamiziazanududuingvse
&
ANl INA
NNINARDIVDENETeY auay (2553) AnwvinaveinsldTagnizuayJanemis
surliafe 9 saudungugdunsd wardiniindannse nandamiavaimizlungnin
wanafn lnevinsUSeuiisunandmianidunisiniseenisldvnedia Gides Wiunis

o

] Y X A v | v I3 Y - a a e
LW']SL‘VI@&HLL@'JLLaSGULa'E]EJVLlIEJ'NW'ﬁ'] I@ﬂﬂ'ﬁLLGUW'NEU'nLU‘UL'JaW 12 SU'JINQ qumuﬂf\]auwiﬁ

Y
a & ! =

Bi8u (EM) wazutiiUan drudidesilléuduastideslmindmdunat o Yu futhudn
QAuNISunsNANAIYIEag 4 nansmAaes wud1 Mswedieniadugl 12 $alus
Tinandngean 529.40 ndusenzni luvadimsiUSsuiiiounanannismzfiarislungni
Tngldvnadnauth 12 Falus utanumneudldfanfidueminaduuandiatu 1dud glud
fihe dneuenn $asden Taensldemnaiulusenduiiuandaiu wanimaaos
wuih nsldatheduomnsiasuiulinandngean fo 572.52 nfusenzni1 wuIaveanonll
uansafu waensldEheUsina 8 Wedud vesTanumneudedssuna 200 ndudensnin
Juwnldulvinandnasan 562.10 n3usonynin

De la Fuente and Gordillo (2002) Anwnislddeyaldifeusnsdruiiunnsiiaiu
Tunsinziaeadinunaii s 2 98 Weun P, ostreatus way P, pulmonarius WU31 N3
Tieyalditoulusnmdiu 100 Wedduivoniminie dwasonandafiaunsilia 2 vl
uananil Ukoima et al, (2009) Anwwavosnsldormsiaiunaziavianuielinig
nsinunsdmsuagzifianisfiunnd 1aiusonseasgAviavesdaring wuin nnsld
ynrarpUndy unau $1 ueaiuaiusiun Budes uaziiana dsmadenandnafianiuansis
fu ilesanesdusenauvessigenmanliun nunadoy uaaidon wealwda
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This study reports the potential application of yams as an efficient substrate for isolating mushrooms from the
fruiting body. It seems that the utilization of yams as the medium for edible mushroom cultivation, i.e. a
substitute for PDA, may increase the economic value of yams. Yams (Dioscorea sp.) belong to the starch-rich
and energy-rich tubers, together with cassava, sweet potato, and potato. There is little utilization of yams in
Thailand because yams grow wild and uncultivated and thus sufficient quantities of yams are available for home
consumption and in local markets. In this study, an experiment was performed to assess the suitability of yam-
based culture media as a potentially high value material for edible mushroom isolation and mycelial growth as a
substitute for potato dextrose agar (PDA). Yam-based culture media were prepared from three species (D. alata
L., D. esculenta and D. pentaphylla) in varying concentrations (0, 5, 10, 15, 20, 25, and 30% (w/v)). PDA was
used as the standard medium. Three edible mushrooms, i.e. Pleurotus sajor-caju (Fr.) Sing., Lentinula edodes,
and Volvariella volvacea were investigated. Mycelial growth of the mushrooms was measured the average
mycelium colony diameter on the different media. The results of mycelial growth of the mushrooms show that
yam-based culture media can be used as alternative culture media for cultivation.

1. INTRODUCTION

tuber-regium (Fr.) Sing. and P. sajor caju [2, 3], as well as the
production of mycelial biomass, exopolysaccharides and mycelium

Yams (Dioscorea sp.), together with cassava, sweet protein [4], the isolation of tuber-rot fungi [5] and cultivated fungi
potato and potato, belong to the starch-rich and thus energy-rich [6, 7, 8], and as an efficient substrate for mushroom cultivation [9].
tubers. Yams are more restricted to limited areas and well-known One of the most important general purpose agar media is Potato
to villagers in the north and northeastern part of Thailand as a Dextrose Agar (PDA). The feasibility of developing alternative
rice supplement. A chemical extract from some species has been media to different culture media, particularly PDA, has been
found to have a potential use as an insecticide, and yams are also studied by different researchers. There is low utilization of yams in
used as a healthy food and source of herbal medicinal ingredients Thailand because yams grow wild and uncultivated and thus
[1]. Normally, it is used boiled or steamed and sometimes sufficient quantities of yams are available for home consumption
cooked with sugar-coconut milk. D. alata L., D. esculenta, and and in local markets. This study aimed to evaluate the potential
D. hispida are the most important yam species; several other application of yams as a source of efficient substrate-modified agar
species have been identified, but few have been collected. media for the mycelium growth of mushrooms.

Scientists hope to collect more species as plant facilities The process of culturing mushrooms has three main steps:
improve. The utilization of yams for the formulation of isolating the mushroom from the fruiting body, preparing primary
laboratory media has been done for the cultivation of Pleurotus and secondary spawn, and culturing the mushroom from spawn to

* Corresponding Author

Nootjaree Tudses, Department of Plant Science, Faculty of Agricultural

harvest fruiting bodies [10]. The aim of this study was to evaluate
the effects and to find the optimal concentrations of yams that
allow for mycelial growth of three mushroom species, including
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2. MATERIAL AND METHODS

This investigation was carried out research laboratory of
Department of Plant Science, Faculty of Agricultural Technology
and Industrial Technology, Phetchabun Rajabhat University,
Thailand during October to November, 2015. The details of
materials and methods are described as below;

2.1 Material preparation

Three different yam species were as the substrate, i.e.
D. alata L., D. esculenta, and D. pentaphylla, and were tested for
their ability to support mycelial growth. The edible mushrooms
included L. edodes, P. sajor-caju (Fr.) Sing., and V. volvacea,
obtained from a farm located in Muang, Phetchabun, Thailand.

2.2 Yam-based culture media preparation

The different culture media, i.e. DADA (D. alata L.
Dextrose Agar), DEDA (D. esculenta Dextrose Agar), and DPDA
(D. pentaphylla Dextrose Agar) were compared with PDA (Potato
Dextrose Agar) for mycelial growth. The yam-based culture media
were used in different concentrations at 0-30% (w/v) of each yam
species. The skin was peeled from 500 g of yams and cut into
small pieces, then 300 g of each yam and 200 g of potato was
carefully weighed. They were then boiled in 500 ml of water for
15 min. The yam extract was prepared by filtering through muslin
cloth and then used for medium preparation. The extract was made
up to 1,000 ml using distilled water. The composition of the
medium included 20 g of dextrose and 15 g of agar for solid
media. An Erlenmeyer flask containing 150 ml of medium was
cotton plugged and autoclaved at 121 °C for 15 min. After cooling
to about 45°C, it was then dispensed into Petri dishes in duplicate.

2.3 Mushroom culture

Fresh cultures of L. edodes, P. sajor-caju (Fr.) Sing., and
V. volvacea were cut with sterilized blades, then a small piece of
the mushroom tissue was removed and placed on PDA medium
and incubated at 25°C for 10 days. Several sub-cultures were made
until pure cultures were obtained. Mycelium discs (5 mm in
diameter) from seven-day-old mushroom cultures were inoculated
in each Petri dish (placed in the center of the medium) and
incubated at 25°C for seven days in darkness. The diameter of the
mycelium expansion was measured for seven days and colony
morphology was recorded.

Fig. 1: Showi

ng different tubers and leaves of three Dioscroea sp. A) D. alata L. B) D. esculenta and C) D. pentaphylla

2.4 Measurement of mycelial growth

The vegetative growth of the mycelium of the mushroom
on the different media was assessed by measuring the diameter of
mycelium in the Petri dish prior to inoculation.

2.5 Mother spawn preparation

Sweet sorghum seeds as the spawning material to support
extensive mycelial growth were washed in clean water three times
to remove dust and other particles. The grains were then soaked in
water for 24 h for maximum absorption of water. Soaked grains
were again washed in water drained and put into spawn bottles.
About 2/3 of each spawn bottle were filled with grains after which
they were autoclaved at 121°C for 15 min. The grains in the bottles
were then inoculated with five mycelium discs (5 mm in diameter)
per bottle under aseptic conditions. They were incubated at 30°C
for 14 days. Inoculated bottles were gently shaken for 5 and 10

days.

3. RESULTS AND DISCUSSION

The present study points to the importance of an
underutilized tuber crop such as D. alata L., D. esculenta, and D.
pentaphylla (Fig. 1) on mycelial growth for commercial
applications. There were three culture media which cultured
mushrooms successfully in the laboratory environment. All the
tested materials showed positive results for mycelial growth,
which are provided in Table 1. The mycelial extension of L.
edodes, P. sajor-caju (Fr.) Sing., and V. volvacea was compared
on different culture media. The colony characteristics of all three
mushroom species grown on yam-based culture media were
assessed for 7 days.

The highest mycelial growth of V. volvacea was
9.00£0.00 cm on DPDA-30; for P. sajor-caju (Fr.) Sing. This was
5.47+0.42 cm and for L. edodes this was 3.73+0.06 cm on DADA-
20 and DADA-25, respectively (p<0.05) (Table 1). To determine
the optimal concentration of yams for mycelial growth, the
concentration of 5-30% (w/v) DADA and DPDA gave the greatest
mycelium colony diameter (2.50£0.00 to 9.00+£0.00 cm.). The
highest mycelium colony diameter of L. edodes (3.73+0.06 cm.)
cultured on DADA was achieved at 20-25% (w/v). However, the
highest concentration of DEDA medium was unable to increase
the mycelium colony diameter. It is thought that the type of yam
and or a high concentration of yam-based culture medium may
inhibit mycelial growth.
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Table 1: Effect of different culture media on the mycelial growth of mushrooms cultured for 7 days.

Culture media Concentration

Mycelium colony diameter (cm)

(% wiv) L. edodes P. sajor-caju (Fr.) Sing. V. volvacea

DADA 0 1.57+0.159 2.43+0.40% 6.14+0.25°
5 2.60+0.17® 3.300.26% 4.93+0.21°

10 3.100.30™ 4.43+0.38" 6.23+0.25"

15 3.27+0.06" 4.10+0.56™ 3.57+0.32%

20 3.37+0.58° 4.67+0.35% 4.70+1.04°

25 3.73+0.06° 4.40+0.89" 4.10+0.53°

30 3.70+0.50° 4.10+0.53" 3.67+1.44%

DEDA 0 1.67+0.06 2.030.25% 0.50+0.00!
5 1.20+0.17" 0.50+0.00" 4.20+0.53°

10 1.23+0.06%" 2.73+0.40% 3.57+0.15%

15 0.83+0.06 3.13+0.64¢ 2.70+0.17"

20 0.63+0.06% 2.67+0.42% 2.43+0.32"

25 0.70£0.17" 1.970.15 2.97+0.06%

30 0.50+0.00" 1.63+0.32" 1.8320.15'

DPDA 0 1.33+0.25" 0.50+0.00%" 0.50+0.00!
5 2.50+0.00° 4.37+0.49° 8.23+0.21%

10 2.77+0.06°* 4.33+0.21° 7.63+0.21™

15 2.93+0.23 3.3040.17% 7.37+0.40°

20 2.63+0.06% 4.27+0.83" 7.20+0.69°

25 2.87+0.29%¢ 5.47+0.42° 7.63+0.32

30 2.93+0.12° 4.17+0.76™ 9.00+0.00°

PDA 20 3.27+0.56" 3.10+0.10 7.20+0.26°

DADA: D. alata L. Dextrose Agar; DEDA: D. esculenta Dextrose Agar;
DPDA: D. pentaphylla Dextrose Agar; PDA: Potato Dextrose Agar.

Means within the same column followed by the same letters are not significantly different at p<0.05. Each value is expressed as meanzstandard deviation (SD),

n=3.

The observed mycelium colony diameter of mushrooms
on different media was significantly different at p < 0.05. The
results of the present research show that the mycelia of L. edodes
and P. sajor-caju (Fr.) Sing. formed on DADA and DPDA faster
than on DEDA medium. However, the difference in the average
mycelial growth between PDA and DPDA was not significant
(p>0.05). The mycelia that grew on DADA, DEDA and DPDA
were thinner than on PDA (Fig. 2). It seems that the colony
characteristics of the mycelium depend on the medium
composition, the efficacy of biocompounds, the type of yam
species and the concentrations of the substrate [4, 11, 12].

Fig 2: Morphology of mycelia growth of V. volvacea (A), P. sajor-caju (Fr.)
Sing. (B), and L. edodes (C) cultured on yam-based culture media and V.
volvacea (D), P. sajor-caju (Fr.) Sing. (E), and L. edodes (F) cultured on PDA
for 7 days (bar = 0.5 cm).

In this study, it was evident that some media supported
the growth of some strains of mushroom better, which means
that each needs to be studied individually. Fai et al. [13] applied a

commercially available culture media of yam bean as a tuber
substrate to produce chitin and chitosan by Mucor circinelloides.
This is in agreement with the findings of Vikraman et al. [8] who
reported that tuber crops, especially Dioscorea, are bestowed with
an immense starch content, which can be used as a food source for
fungal culture. Hoa and Wang [14] reported the use of alternative
culture media for growing oyster mushrooms
(P. ostreatus and P. cystidiosus). Mother spawn production as a
pure culture of mycelium growing on a solid substrate such as
cereal grain has a fundamental role in agricultural productivity. In
this study, V. volvacea and P. sajor-caju (Fr.) Sing. were fully
colonized by vigorously growing mycelia on sweet sorghum as the
spawn after 14 days of incubation (Fig. 3); L. edodes was the
exception. Stanley and Awi-Waadu [15] reported a trend for the
duration of incubation on different types of grain type on mycelial
fresh extension.

Fig 3: Spawn grains of V. volvacea (A), P. sajor-caju (Fr.) Sing. (B), and L.
edodes (C) cultured on sweet sorghum grains.
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4. CONCLUSIONS

This study reports the potential application of yams as an
efficient substrate for isolating mushrooms from the fruiting body.
Yam-based culture media of DPDA was found suitable for
mycelium growth for P. sajor-caju (Fr.) Sing and V. volvacea. It
seems that the utilization of yams as the medium for edible
mushroom cultivation, i.e. a substitute for PDA, may increase the
economic value of yams. Further research is still needed to assess
the application of temperature and nutritional conditions on the
mycelial growth of mushrooms and to determine the effects of
substrates for spawn preparation on the mycelial growth of three
mushrooms.
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