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Agricultural Wastes as Substrates for Mushroom Cultivation
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ABSTRACT
As the cost of pararubber sawdust which is the main substrate for mushroom
cultivation has increased, agricultural wastes were studied to be used as alternative
substrates. This study was conducted at the Chiang Rai Horticultural Research Centre
during October 2008 — September 2010. Rice straw, corn husk, corn cob and rice husk
were used to cultivate Pleurotus spp. and conpared with pararubber sawdust as control.
Mycelia of two types of oyster mushrooms (Pleurotus spp.) namely Hungarian and
Bhutan types, Both types had grown well on every substrate except rice husk. The yield
of Pleurotus sp. (Hungarian type) obtained from corn husk and corn cob were not
significantly different from those obtained from pararubber sawdust. However, the yield of
Bhutan type was different from Hungarian type. The pararubber sawdust had the highest
yield of Bhutan type and had been significantly different from those obtained from corn
husks and corn cob. Yield of both types obtained from rice straw were the lowest ranks.
Another experiment was done using rice husk mixed in different ratios by volume with
sawdust to grow Pleurotus spp, Lentinus squarrosulus and L. polychrous. The mycelia of
each mushroom colonized well on every combination of substrates. Pararubber sawdust
had the highest yield of 2 types of Pleurotus spp. and L. squarrosulus followed by 2 : 1
and 3 : 1 ratio of sawdust and rice husk with significantly differences. However, the yield
of L polychrous was different from the others. Yield obtained from 1 : 1 ratio was not

significantly different from pararubber sawdust as comparison. Therefore fifty percent of
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rice husk can be mixed with pararubber
sawdust to grow L. polychrous for the
sake of fifty percent saved.

Key words agricultural wastes,
mushroom cultivation, Pleurotus spp..

Lentinus squarrosulus, L. polychrous

)

4
®

imn

n1svaaaeldtaqndalinienis

LNHASIANDNISNARNITAA TimguszaeAiiiam

@ P

‘an'ﬂmLmu;ﬁtﬁaﬂlumowwswoﬁﬁmgo
IﬂﬂﬂoﬁLﬁuﬂ’]iﬁﬁ]uﬁ’?ﬁﬂﬁ‘ﬁﬂ’)uL‘fi‘ﬂ\‘)i’]ﬂ
sevifaunanan WA, 2551 — fuseu
w.e. 2553 Tanfldlunsnaasaldun vhedn
waanindalwe Fednlwauazunay W
NARDINITWIARNAUININTBIBTARD WI9TH
Fon3uasuneiggu Tneddidesldionomn
sufunssudfiSeudioy woindulodedia
wosaesiiaaansneiydulalaflufeuian
fivanwnedrmein wasnindnilwansin
Fralwandnuasdidonldorenis wald
gnsosulduusaudivanunay  1Hia
wsHEIN3Rmzandanindlnauas
Fotlne THnandnsisliuansofiunsldd
\deulfisnewisnatneihiad st welu
NIWIEARUIIHNN) Y wuirdiAesldne
wwsﬂﬁwawﬁmgoqm FOIRINIADNITINIEIN

wasnindnlwanasdetinnlne  wantetn

WanAnsfigavivluiiauivandeniiuay

wwihag  disdddesllienewsuwes

AULNAUAARST 1:0 11 21 uay 31 1ae
Y31193 udnhuuwizviagnauesy win
gpunInasinantt wuindulodannsia
WigldaluTagunzyndnsndiu udlugm
NANRAWUIWAAUITHFINS LA LAAUIIAN
P & A LY L% a
90 Amrzandidesldisranis inanin
< A of y:ll nl' r
Wingosn tunssnisiliadesliisnowaas
fULNAUNSRIIRIU 211 was 31 nawan
TDIRINILALUANFAN BN B AN E TR
druvinrauniawantgmiuldTuvius
a [y K [y @ 1 1 ydy a
ey wasgmsuiaant wuIn 8 F31a08
TdgewiswanfunnauisasiaIu 1:1 o
NAKAS LNLANFA LN I Re 8l 819wI9n
Wava et adsdAunvaia 49
MiFamrsnana [Fslunissatides e

W9 LED 50%

Aman: Taqmdsld niswdmdn Wauneaw

Fon3 Wiauneihgg

o o

AL
& o & v o P "
NSz st uiuldveardwnan
LA BWIRSN &5 veldiundssimetlas

K2 & o a [ @

hides Winiiounnoiiasnuidanisuas
Wianszau THmadanawizlugewsiafin G

oA A

H3aepldisnewsndutaguan Tussoelind

9

NHIUNIMAIIINTFUIRYTENARDEADIIIAN

v [
o a o =

U IR TUR AN JIRAHIIAD

=

ﬁLﬁaﬂ‘lﬁmamsﬁgﬁummﬁumnmfﬁ 50%

Thai Agricuttural Research Journal Vol. 29 No. 2 May - August 2011 109



=l

iz edsdseauilamdununisndndiga

kY

o

Tu dmafnewohisenaesialdiduisg

-

wzaldd Tdun Fedalwe Fe3larssw
uRzIRBUINY (2544) limaaaawiswing1und
Taelddednalwanaunudidoslderantsilu
8751 0 20 30 WAL 40% WUIHANARLAR

o

Aogolugnsfifidedalwaidudiunan fuua

U

.
a 1 A

Iinliwandngoniinislddidonlderanian
waldfianuuanaratusgrefiduddunig
§OA B9ENs (2540) UMEUHNNIWITIAR
aqauwosulﬁwawamﬁmﬁa U9TN U9
AW (Pleurotus sp. Bhutan strain) waz
Whie wWasnwdnaye (Jatropha curcas L)
suanlfdutagmiswariwlilanldmaia
nswzlunenduazlulsadou (§aa51,
2548) uanmnﬁwn’jumu (Phragmites karka
(Retz.) Trin. Ex. Steud. var. karka) viging
(Thysanolaena latifolia (Roxb. Ex. Horn.)
Honda (Syn. 7. maxima Kize) WRLAO LA
(Saccharum spontaneum L) \iaynsndu
Hopuwasyin & Nsnldwnziauisangeni’d
(Pleurotus ostreotus (Jacq. ex. Fr.
Kummer) wazuwitgguld uashinandn
ganiwms’[ﬁiﬁaa‘lﬁmawwm uanmnﬁmﬁw
wandudes Saldmnziiavenlaslvinanan
Tnddpeiunslddidonldorowisn Tudidl
WALLENETS 2545)

Winanauass (Pleurotus) Wuwail

o e

~ a & (3 [-¢
fnsndsmdunisdanniiusususinveslan

a - 1

(Chang, 1999) Huiiafifinsuuazfisydne

U

110

ARNENDEUINTN ATULIASLHaNAafuTlau
fu fAvarwedaldun Winuresunes (P
citrinopileatus Singer) AAUIIUIA (P.
djamor (Fr.) Boedijn.) AAUNITNVIA DY (P.
eryngii Cand ex Fr.) lag@awiziinuneiin

o er (% o v a

D muasinuendaniftouda s fifdes
U%Tnﬂﬁumnﬁmnmﬂ usilfuiadaliginng
Funzidafuiusuludssmalny wazifu

[ Y
-

Lﬁmaqaﬁﬂaﬂamﬂi’aqvmﬂﬁﬁ Unflddioe
188n9w13 (pararubber sawdust) \HuTan
WY ﬁw’[ﬁﬁunumswamﬂuﬁwgaLﬁaLﬁtm
AuUTIAWaNAnWa WeanNa Lentinus dvany
ilaffdanmiziunisdalenn Wiavax
(Lentinula edodes Berk. Pegler) Winpau
2717 (Lentinus squarrosulus Mont.) LRZLAR
antlh (L. polychrous Lev.) WaTaUI1ILAL
vinanifuiaiifedy Winlafngnmgige
30-35 °9.) Uszvuidsnvilnaduniniu
mawmilsuazniansiusenidoanile  (Ju

wWingflafieSulduuiaafdulifeswintiu

9

LLm'Lﬁaomnﬁaﬁ;ﬂuﬁmﬁLﬁaﬂlﬁﬂwaWﬁWﬁ
[ (v [ & =

Lﬂumq‘wan’[unwmw:mmmwmga Usenay
fudsrmalnefitaqmisldnienisineas
naprialasUSHuNrIAa Geutes iy
(v < U [ :.11 =3 v o LY Aot
Taguzwals deiufelsivinafne Taaid
Tusiosduldiun wnay (rice husk) Wit
(rice straw) Wasnind1ilwe (corn husk)
wazdedalwe (corn cob) \HuTaguiziia

& . & & &
ﬂqamﬁuua:mmaqa Lentinus  HIULHiA

ffinsusloasuninludssmnelne e ldd

MIEFITINInEAT T 29 afufl 2 wosm A - Rean 2554



a ° @

TagnieiRandnsugustnauaniniwizivia
maamuﬁiﬂqmLquﬁtﬁaﬂ\lﬁmawwsﬁaﬁ
A zidunisanduunInAnuazi
Faquwaslnamsinuaslusivedusnidlmiu

dselpmilgsnnenis

gunsaluasisnig
n1IANHILTENOUAIY 6 N1TNARDY
oy ol
1. mmeasddi 1 Hiwwdn Feiilwe
wWasnindnlwauazwnay Duirgnaunu
NAovlinI iensHAnRAUINEINTS
NIINARDIIVUNULLUY RCB Usenau@ig

a

6 717 ar 10 fiau n33nGAn wilnweeiag

[
A

oy lasdsenaudiifideslisnewisniiu
nssNIBIvuiiny

2. n1snaaned 2 TdWaednn 49
Flwe Walsnilndnlwawazunay \Juian
naunudaeslisrewisiiianismiaunedia
07U MINARBIINUKULLL RCB U3znay
fine 6 i?w 8y 10 fiau n33niBAn BlADDY
TRONAUNUEWHITY Taefid 8eslioranisn
Junssuifwsvuiisy

3. msnaaasit 3 Hunaunaniud

o

o lfip1awisnfisasiaiuseg WHuiwe
naunudiangldvreowisRenininiia
UNITNEINTT NIINARDIINLKNULLLY RCB
Usenaudie 7 $1q ar 10 fiou n3Iuidae
Sas1drupeediaoslisronisnunay 4

fn3duAn 1:0 11 2:1 way 3:1 lag

1501m5

4. maneassii 4 THunaunaniud
Wepldipnawisiiidasidusreniuiag
naunudidaeldsranisnienisnanifia
U IU N15NARBIINUNULLL RCB
Usznaudie 7 219 ax 10 feu n3snidde
Sas1srusediansliorenisnunay 4
dmsidaufe 1:0 111 211 uar 3:1 lew
15805

5. nsneassfi 5 THunaunaniud
\dauliunewsnfidnsidusreniuiag
nauwnudideslfisranisnfienananfinzou
P17 NNINARDIINUNULLL RCB Ussnay
f98 10 B19 ar 10 fisu nsIndfde
Sas1dupn9diansldu1ewisunay 4
fasndufe 1:0 11 21 uar 3:1 law
U3umg

6. nInaanefl 6 Hunaunaniul
Lﬁaﬂlﬁmammﬁé’mmaummLﬂui’aq
nauwnuiiaslduwnsuiensninfaast
NINARDIINUNULLY RCB Usznau@ie

o

10 719 &g 10 fiau n3INiTAe ARIRILYAY

F8neldio9wIsnay 4 dasiEIufe 1:0
111 21 uay 3:1 lapd5uns
Tundaznaasvtiosiltunaunisaiiu
Uil
1. WSuNUN TR IRAUNISNFINNS
(-1 [~ 1
weinggu Winzausnuaziinann vy
mm‘i"éu Potato dextrose agar (PDA) LR

a v A4 & & a 2w \
WIUNYLYDLARNN 4 BUAVULNRATIIN

Thai Agricultural Research Journal Vol. 29 No. 2 May - August 2011 111



2. \3sNlagwzsilaieg grad

nnW19t1 Tasdunredntsens
75-125 3. wardetinlwedesasua i
Fudn wazwdsnindlwauazunavatig
ar 100 nn. dauwau‘lumwﬁniathqz
winzpiladsznaudeieydy 1 nn. Yusn
05 nn. warAnas 02 nn. IBnmsveinyilae
saduuaquenzainIudue? waTag
namﬂugﬂnﬁﬂﬂfﬁuuﬁugu Tmamﬂmiﬂq
uazinapfiudunun 75-125 o, wiugLSe
waugum'zuunao’mqLwiaz%u‘lﬁaﬁ'uaua
aqunaviagiwimaadinlaedendonsel’
WEniiey Wasrutwaniaunivlunasads
NAUNENN 2 TU URIAGUABNAIBRIWAIRAN

naINdUNaY Tun1Tndunasesen 2 Tvlsef

[y a s

indsWinaanavinesYan Yaafivieinlsd was

9 9

a a

wienizusyasiugawaainesdin fnfuves
waydnaunanluily

21 wdnunaudIBul 12 oa.
Aaunsnfuiaoetionawi Taslddassou
PIOWATLWNRY 7 1:0 1:1  2:1 WAy
3:1 lapd5uas

2.2 nanBiApsliuew131 100 nn.
yYurm 1 nn. BN 1 nn. uariinie (Mg,SO)
02 nn. THddy s idienadunemane
(N385 W3suiiiay (control) TBINNINY
NARDIEIDL)

23 maaumm%uﬂaﬁaqmw:
daumiﬁ;q\ﬂ:ﬂﬂmiﬁw%an"ﬁaqLW'lzéimﬁa

ﬁflmmﬁuTuiamwnzwammz (AINDTU

112

Usza 60%) a=flinduannmudindiagie
Weadntion miunansaziBun 8 nn. as
‘Iunaﬁaqmw:u@iawﬁﬂ (muda 2.1-2.3)
TRNCSRhN

3. wandavidua 8% lapuniin
o ¥ag) adlutagunzudazeilaussgasgs
WRINAN (ﬁmﬁnqoa: 800 n.) &IMTUNW
417 wnay Fednlwa wWilsnindilnaway
S ADUYIIWI TN LNAL Lwhf'mﬁnqoaz
900 n. (Fwiutidesldeewsn) nulviuiu
Wiolfninsdn ldrsrindnesluiuuasdn
ADTIAGILINER

4. ﬁﬂﬁau’iﬂqlﬂﬁo?hL%@Tﬂﬂ‘["ﬁﬂﬁa
ﬁ"a‘lﬁﬁmmmﬁuﬁqmwgﬁadnﬁaﬂ 95y, 1fu
AaLY 3 BN Lﬁaﬁauiaql,ﬁuuﬁa o
vhidaieusgniieiguumdainminaduag
Tufaulusnwiseeds nasenveandowia
udnhlutmdulilsetnfouds nisia
mmmwauﬁu‘[ﬂLﬁﬂaqamoiu \ilaLin
Wulasy 12 Sulumanesssldingmasld
nINTNERs Seluniavaaesidtiaesldeng
WITIWENAULNAY wasvinisTaduleia
ANAUNIY WiaraupuazantioUnde
e 20 Su vdesnsuinmuadulesu
Baiansyintou WRENAUNTHUALLAR
gaurnidnalunstudulodiuna 1 Wau
fdunant Fs e nantunisunduledy
1781 2 Lfau

5. nffoudomialyfaliAnaaniia

TulssBauidlasania  Tusznadlanoniia

MIEFIBINANEAT TN 29 AaTUH 2 Wouney - Reray 2554



sahmelulssdasandiofuas 2 -3 ads T
flaraguduinslulssoulsitionnit 85 %
Tufindioyananin
6. ATUIULUPIIHURA biological
efficiency (%), BE. lauldidafezasnanan
WiRae LLa::ﬂ"]Laﬁmfmﬂfnuﬁai’a@l,ww
Fresh weight mushroom

BE. (%) = x 100
Dry weight substrate

fat 9PN §1A1 BE = 70 % L&AV
Tifwandadingn 700 n. :nTaguda 1 n.

m‘s‘nmamm"'}Lﬁun'rsﬁquﬁ"‘ﬁﬂﬁ”ﬂmu
BT .88 sEviafeunanan w.a.

2551 — MUY W.A. 2553

HANINARBSLAZ 39150l
maasasd 1-2  msliiaamaslinens
WNHAT Lﬁa‘nnaanmsﬂﬁmﬁﬂaqamqsu

m3symeiduloredaifiaana
ma‘mﬁw%muui’ﬂqmm Wy
aawﬁmﬁm‘m%muuﬁaui’ﬂ@ﬁLm‘%ﬂumn
wienilninlwadiiga laefiauuansdeiy
ns5u35usteiteddunadd dulalu
faufitnunanr1eaviinuass19w1518nng
lRIUTANAYHN LLa:LﬁuTﬂuuﬁau'J”ﬂ@ﬁm%ﬂu

v o a 9 =i -1
"V']ﬂ’ﬁ\‘l“ﬂ']'ﬂWﬂNﬂTﬁL'Qifyuaﬂ‘ﬂf‘!(ﬂ LLWL’ﬁﬂLﬁ@

o)

ﬁv’maadnﬁmlﬂﬁm‘m%@maLﬁu'iﬂuu"iﬂ@

\Huwnau (Figure 1, Table 1)
WlaRa1TuINaNAA I aNLI1LTiA

wigsHEINa R zan 9t doalieewn 3T

wawﬁmgaqm we lai AN @19 AUNISINIZaN

Table 1. Mycelial lengths of Pleurotus
spp. growing on bags filled with
different substrates after 12
days incubation at room

temperature

Mycelial lengths (cm)

Treatment Hungarian Bhutan
type type

Corn husk 97 a 94 a
Corn cob 69 c 6.3 c
Rice straw 84 Db 80Db
Pararubber

sawdust 82 b 77b
Rice husk 0 0
CV (%) 9.4 6.7

Means in the same column followed by a
common letter are not significantly different at
the 1% by DMRT ; rice husk data has not been

taken to statistical analysis because of non

mycelial growth on rice husk
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Figure 1. Mycelial growth of Pleurotus D o am
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Table 2. Yield per bag and biological efficiency percentage (% BE) of Pleurotus spp.

cultivated from different substrates.

Bag Hungarian type Bhutan type

Treatment ) .

wt (g) Yield/bag (g) BE* (%) Yield/bag (g) BE* (%)
Corn husk 700 167.8 a 94.7 140.7 b 79.4
Corn cob 700 1582 a 56.2 1351 b 48
Rice straw 700 255 b 10.2 303 ¢ 121
Pararubber sawdust 900 1802 a 56.1 1902 a 59.2
CV(%) 15.2 219

Means in the same column followed by a common letter are not significantly different at
the 1% by DMRT.

*BE = bigological efficiency

114 METIMsineag 99 29 atfudl 2 wosmaw - fewaw 2554



Figure 2. Pleurotus spp., Hungarian type

(a) and Bhutan type (b) growing on corn

husk
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Table 3. Mycelial lengths of Pleurotus
spp. growing on different ratios

of pararubber sawdusts and

rice husks
Treatment Mycelial length (cm)
ratio of after 15 days incubation
sawdust : Hungarian Bhutan
rice husk type type
1.0 b2 ¢ 58b
11 79 a 86 a
2:1 52 ¢ 53b
31 6.3 b 48 c
CV (%) 10.6 9.3

Means in the same column followed by a
common letter are not significantly different at
the 1% by DMRT.
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Table 4. Yield of Pleurotus spp. and biological efficiency percentage(% B E) growing on

different ratios of pararubber sawdusts and rice husks

Treatment ratio of Bag wt Yield/bag (g) BE* (%)
sawdust : rice (9) Hungarian Bhutan Hungarian Bhutan
husk type type type type
1:0 900 1803 a 1104 a 475 291
1:1 800 1184 ¢ 533 ¢ 324 146
2:1 800 1366 b 655 c 38.6 18.5
3:1 800 132.2 bc 83.7b 37.7 23.9
CV (%) 9.8 16.2

Means in the same column followed by a common letter are not significantly different at

the 1% by DMRT.

“BE = bigological efficiency
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MMARasA  5-6 nsldunaunaNUTAe: Table 5. Mycelial lengths of Lentinus
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common letter are not significantly

different at the 1% by DMRT.

WNAU 50% ateltisddunvais (Table 6)

FaviationarsifumssNfinaN NENsaR3g

Wulgdisaglaasmivgesaatnaglasiu  Zidssldonennanléde 50 % Fav e
unauuléid  (Pukahuta et al. 2005) waed fusaaaa Fanslunsteties ldanewn
Iumsnzdisasthaunsaldunaunaunu 16 50 %

Table 6. Yield and biological efficiency percentage (% BE) of Lentinus squarrosulus and

polychrouson different ratios of pararubber sawdusts and rice husks

Treatment ratio of Yield/bag (g) BE* (%)

sawdust : rice husk L. squarrosulus L. polychrous L. squarrosulus L. polychrous

1:0 1498 a 885 a 4138 239
1:1 1104 b 83.6 ab 30.7 233
21 1232 b 758 b 356 21.1
3:1 109.3 b 76.8 b 330 223
CV (%) 20.9 11.8 - -

Means in the same column followed by a common letter are not significantly different at the

1% by DMRT.

*BE = bigological efficiency
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