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ABSTRACT: Milky mushroom is a large mushroom that can be grown in every region of Thailand, but milky
mushroom has a slow growth. This experiment aimed to improve the cultured formulas of milky mushroom for
promoting growth. The results in mother spawn bottle showed that the formula 7 (75 g of sorghum grains + 25 g of
paddy grains + 1 g of glucose) and formula 6 (100 g of sorghum grains + 1 ¢ of glucose) had the faster colonization
on substrate than that of the commonly used formula 1 (100 g of sorghum grains). The spawn run of milky mushroom
in plastic bags found that the formula 7 (70% of rubber sawdust + 20% of crushed pineapple stem + 5% of rice
bran + 5% of soybean residue) and formula 2 (70% of rubber sawdust + 20% g of crushed pineapple stem + 10%
of rice bran) mixed with the 20% of crushed pineapple stem had the mycelium growth of milky mushroom to be
pin head were faster than formula 1 (90% of rubber sawdust + 10% of rice bran). The first harvest yields of milky
mushrooms in formulas 7 (229.40 g/pot) and 2 (190.90 ¢/pot) were more than formula 1 (135.70 ¢/pot). Additionally,
the proportion of chopped straw and pineapple stem to mushroom yield showed that using the 75% straw mixed
with 25% pineapple stem provided the most yield of milky mushroom at 354.33 g/bag. The lower treatments were
100% rice straw and 50% rice straw mixed with 50% pineapple stem proportions with the mushroom yields of
194.33 and 156.67 g¢/bag, respectively, which had a significant difference (P<0.01).

Keywords: substrate proportion; milky mushroom,; agricultural wastes; mushroom supplements; mushroom
production

* Corresponding author: punnawich.yenjit@gmail.com

Received: date; January 14, 2021 Accepted: date; June 9, 2021 Published: date; December 5, 2021



U s 49 atiufl 6: 1541-1550 (2564)./doi:10.14456/kaj.2021.xx 1542

unin
& a o . < < ! v & = a o v 1Y SN
WindaAn (milky mushroom) Wuiinvualngianeiuguisngnimuilignlannnirvesdsenelve ddndiues

TsAunn Jussn (P, K, Ca, I, Zn) wagdnnfiu (B2, E, A, C) Mluuszlevisaguamuaiuywd Jarsiusnguau Juduans

¥
o

FrensziuszuuglAuduliiunmsnaneiuguesdu dredunsiiawadussuasiunisiaiiesen daisngdnlnloudie

v a

Urgeiulivdnansiivesnainiane uasiilesnniiadadn binandnuinuarergnisiiusnwieiui fsfiunuimddglu

v a4 & o

NNINOUALBIANLFBINTITTBIMAIN d1miusinemsddgindndudesdasuiieldlunisadey toun arsusu Tulnsiau

17

[

woanoda Wannaden Murdu uaailou wunilou wariniu enudidguesinemsmvaiiiiondedasasstuns
Bonassianfiazthulfinzdia uazliingldanuialafnslilismewmnsdidyesisasutau fad 1) ensueu 14lunis
w3ty Insamensadaeadidulassaiwendin Wuuvdmdnuuidn Saqumnziiny wu hsdn Aidesldonsns
dov Fetnlne wWaendndur Waenifu a1 2) lulasiou 1lunsdunsesilusiu ilegedalusudunseans Sanmnziny
U $azden mndaudes lunseiu a1 3) smensildluuimandniios 1wu Weaveda Tusunadon Auzdu unalden
wunfiden Jomasudie Yuen Minde uaz 4) Iandu @suaienisasyrendulewazaeniia wu Indud 1 187 (aigad
LaYANEY, 2552) IﬁmL%aLﬁmﬁaﬁﬁuw%iyLﬁuimlé’ﬁiummsﬁﬂizﬂauﬁwLma'qm%‘uau (©) 1% wazlulnsiau (N) 0.25% Ay
AensAaadunsanig (pH) I‘IJﬂ’I‘iL‘INWLay‘ENQEﬂwZJ"N 5.5-8.5 qmmqﬁﬁmmzauﬁm%’vmm%zy%uﬁﬂaLLazmiwémﬁm
Uspana 30 - 35 parialea warAuTuduingogseming 80-85% (Subbiah and Balan, 2015) usimanAniialuung
Finuszauiutamiununiswdeiiinanddeslsienamnsiilegslnauassiaigeiu (ufid wagAsinud, 2554) Jams
Anwmslitagmensinunsdusnliidudrunanifioandunumsndn asemalnefiagmaelimsnainensdruusnnd
ansahunldimgiia len 91Uden vedn dudulzse Waendnden uazninds sy Sint and Moe (2017) nu
Fowfadiadi narlunisesoyaufinenwdadniudeni 28 Ju Viaykumar et al. (2014) Tdvhstamzifindadi v
wakdnnnInUdendundes Wasnugnin iy wazwiudes dudgna Lazane (2560) TBUINSERININGMEBS
Tufaqumzsilvidulodudunenlunaslidminnenidmnniu iWeiieudisuiugasomsilifiunindunios was
nMeyadiasey (2561) Meewinislasidn 10-20% silildnandaiadiadiuinninisldsdn 5% uenani Josephine
and Sahana (2014) s1gaudwhedniliediaglad (26%) waglaa (33%) uazlusiu (3.44%) Faduunasomsddalunis
wzLiin dauuivguazane (2542) senuidulszneunuaiivesiuduizsn TlUshu 6.30% efiwaglad 53.90% wa
waglad 30.80% eudutssadlusiusnnndimiedng sneilludidesldorme fuinaensueu 59.74% lulaziau 0.08%

U o =%

Woana¥a 0.07% Inunaideu 0.32% wazhaaden 1.23% (355000, 2546) AsluIalTnguivasdasfinwinavesgnsomisineg

@ a

Winiszneumeagmsiazenmsiasuuanasiusensiasywaznandainiiani

A8N15ANE

¥
a =1

HAYBIgATEMIIHBNSIS YR dalinfiadn luuInialYe

o
v v

wenideifinfiadianidoidonenifinliusaniuuamuemsidsade Potato dextrose agar (PDA) uazideidouy
91913 PDA Unlgnumgiivies (28 + 2 ssrmeaifea) iunan 7 fu vnduthudadinauasudadndenuudiily 12-18
Falus warthandulfan udaislimnadshunldviauia fail fo gas 1: wiad1aing 100 n3u gas 2 : wiadrasng 75 ndy
wazlandaiUden 25 nsu gns 3 : wind1avine 50 N3 wasdadnauden 50 nSu ges 4 : wdadaving 25 N3N uasludn
drauudon 75 ndu gois 5 ¢ wiad1uen 100 n¥u gas 6 : wiad1aihe 100 n3u wasthananglea 1 ndu gas 7 @ wiadnn
13 75 n3u wiadmuFen 25 nfu uaziinianglaa 1 n3u ges 8 : lwdnd1aihg 50 nfu wiad1aUEen 50 n3u wazthena

nglaa 1 nsu ans 9 : wand1aing 25 nfu waadruden 75 nu waztmanglag 1 n3u gas 10 : windnauden 100



KHON KAEN AGRICULTURE JOURNAL 49 (6): 1541-1550 (2021)./doi:10.14456/kaj.2021.xx 1543

n¥u uaztmianglaa 1 n¥u MaunuMINAABILUUALDE1sALY Al (Completely randomized design; CRD) $1uaw 5 41
uazihludsenidesmeniiotienudiy Tnsarldmnudou 121 esmiwadea arwiu 15 Yeud/msih Wunan 20 wi i
faqumizigumgivszan 45 ssigadea Suhmsdatuiuoims PDA Afiduledoufindad? o1y 7 Yu fedude i
YA 1 Meuiuns $1uau 1 3u ldadurin (utn 325 Tadans) Afgnsemsssiunasd fanmizgaUssana 10-14

v

wuRluns Yiluvuiigamniives (28 + 2 esrwaides) Juiinsvazlanfideifinasyinu anmne

HavasgnsaINsAansiyTentoifinfiadilufeudain

vhnsuadudulrsameiaissivunazanliuste uasinisuanindumdedlazideadeiniosiiu (blenden
MnduthuwaniuTanmzdu fall gas 1: Tideslsiorem 90% wagsdna 10% gn s 2 : Tidosloramng 70% du
Futysatu 20% wawsidnn 10%, gns 3 : Tidesldienamnsn 45% dudutzsntu 45% uazsdn 10%, gas 4 : Budesls
8191371 20% Audulzsadu 70% uars1i1i 10%, g0s 5 : Auduizsalu 90% uazsidnd 10%, ans 6 : Aol sionemna
90% $1917 5% wagnndaundostu 5%, gns 7 : Adesldiorens 70% Fudutrsatu 20% $1911 5% warnindundoatu
5% g3 8 : Bidesliionawnsn 45% Fududzantu 45% $1912 5% uarnindamiestu 5%, gns 9 : Budesldlenanin 20%
Fudulzsatu 70% $191 5% waznindandestu 5%, gms 10 : duduuzsatu 90% $191 5% waznindandesu 5%
TUHUNTTNARBILUUGUBE9ANY S0l $1U 5 91 Agnuad dIumaslsid iy Usuarndunsn s (pH) Wiawsiiy 7.0
Feyunn wdndsnilldanutu 700% Ssiundafeulildtouns 1 Alansu wasandsihdededdafafionmnd 100
pameaioa unan 4 dalus mntuvdesigeenmadiaifuas diadeiniiadi o1y 12 Yu Aasyuusdatiasing un
eonadlufouwde $1uau 25 whe/e wasthfeudeinlutullulsudou (28 + 2 ssmwadua) iinsamiufinszesnandi
L%@Lﬁ@ﬁmi’amww Lﬁ'aLé’qusJL%%@Lﬁmqﬁaﬁﬁam%Lﬁmﬁaﬁﬁlﬂﬂauﬁwﬂﬁau (casing) Tnerieuid auinuinin
qawawaﬁnﬂéquu‘uaaqqaaﬂLLé'a‘Li’]ﬁauﬁauﬂﬂumsmwmm 12 i $1uam 2 04/nsrane WdnhAunaudsUsznoudefu
$7u Yeugni1 Yoaendiuunay snsidm 1:1:1:1 wnaudeudeinlaeseu dmduudldAunaunaum 2 lwufiues

paRInduN Ui R uRauinaudawdelanuTuisanawaziinsea1s iU TulsaS o umn s in it uduims 80% 219

v
a

LHUNIINARBIWUUNeEvauysel 91w 5 91 vhniseaduiinszesnarilesuiasuasnuazdivinaenindiannguuwsn

AONTEaN (NQatiasey, 2561)

ﬁnmwa%eﬁhd%ui’aﬂm’miawawﬁmauﬁﬂﬁaﬁﬁhqaﬂgn

wnsdinfiadflugemanadin (iunm 9 x 13 ) munssaisves Subbiah and Balan (2015) Tnsvhmsdursdauas
Fuduuysn (aunm 2 - 4 wuiiums) dranuii Hune ¢ $alue USuen pH 18 7.0 wazthunislifianudu 70% vnis
EHEGLN et qmﬁ 1 9199717 100%, qm‘ﬁ' 2 99U 75% maufuRuEulEsAEU 25%, qmﬁ 3 199738 U 50% ey

fududulzsndu 50%, ansi 4 Wednadu 25% naudududulzandu 75% wavansit 5 dudulzsadu 100% lddanmievgs

v P

ag 500 51 (UMW) MNUNTIARBLUUENREENYTl §1UU 5 91 vinnsdauingeudatluilsengeeg dei

v
s a

gaumall 100 esrwaidea WWwan 4 T9lue degamgitanmizUszanm 45 samwaldea Thihwidewinlianniasguu

q o

]
3
wiindainanlselutiia 1 vn/qelgn wagsimiings anduinisundeiigungives (28 + 2 sswiwadea) luilia
Junan 7 Ju fddduanzuinalingsdiuau 30 nds LLazLﬁaLf??aLﬁ]’%z:yLﬁuqmﬁﬁaﬁﬁuiaumaugwn (CaCo,) Ysunau
3.59% ldduuugudoriinfiadilimn 2 lwufuns wesdanonlulsaFeuilgnmndl 30-35 ssrwailiva AuTuduig 80%
Hunan 14 $u Sehnmsaetufinssesnaidediedadiaiapsiutanmsimdnaoniindens uasduanszansamms

wan lngldans



U s 49 atiufl 6: 1541-1550 (2564)./doi:10.14456/kaj.2021.xx 1544

Budnannaniiia

Usvdvsnmniswen = T . L . x 100
PRVD QISR LIIRE

nsAATIzidaya
WATIZIAULUTUTIU (Analysis of variance: ANOVA) LagnngauANLANAIIU99ALaduAI835 Duncan's new

multiple range test (DMRT) snglusunsuadd Sirichai 6 (Jauaive) uavany 2561)

HANINARBLLALIATR]
HavasgnIaMNIHaN1ssRulnvasYaLiniiadn luvaaYe
a o & & a o Yo Y - v ' 2 v | 9 @

nswdniideiadadnlnglddndiutanmeiunnsneiu wud ans 6 (wiadnavine 100 nsu waznglea 1 n$w)
403 7 (waad1aing 75 n3u widadraden 25 ndu waznglaa 1 n3u) gas 2 (wdadnavine 75 nSu wazwdediden 25
n31) wargns 1 (Wiad1ng 100 n$h) ligeiadiannldianasaiudannie winiu 10.85, 10.02, 11.79 uay 11.63 Ju
Fa5a59n91805 9 (wdad19ve 25 ndu wdedawden 75 nsu waznglea 1 n3) ans 4 (udad1ang 25 nfu uaswde
frauden 75 n3w) gas 10 (waadhauden 100 n3u uaziimanglea 1 nsu) uazans 5 (waadhauden 100 nu) Aiflan

MsRsgAnTanmIe Wiy 13.00, 13.84, 14.75 uay 15.13 Ju aud v uandsiuegredideddgdmnsadf (Table 1

v '
s v N

wag Figure 1) nsifiudadiumdndlionsilinisaigiivlnvesdeiafianndias iesnlumdadradisdiinauas

Wsfiuasninluwdadraien (Kent 1983) ua Sint and Moe (2017) e muindaWinladnasgyauiurinuand1ivingdd

waUszana 12-18 Tu lumsvaaesiionnsans 6 uaz 7 Anawhaanglag 1% vestanunz ilideinfianniasglais

T 10.85 uag 10.02 Tu nuddiU denmdasiuseeues Katiyar et al. (2018) finuinhnnanglaa 1% viliigeindiadn

s

Wi snImsasuinauanlnawazuealng @9y Srivastava (2015) lavins@neinisiesyveniadiadnaosasiug

Calocybe indica APK-2 waz Cl-14 Tuihanaduila laun nglaa winlaa uealna uazglasa wanluwdediand wazluwdn

Paenanlidfiving numsasaygegatunssuisinaunglaa 1% Tuaeiug APK-2 sesasnfelutmiatealaa



KHON KAEN AGRICULTURE JOURNAL 49 (6): 1541-1550 (2021)./doi:10.14456/kaj.2021.xx 1545

Table 1 Effect of cultured formulas on the mother swan growth of Milky mushroom

Treatments Fully growth time
on substrates (days)

Formula 1: sorghum grains 100 ¢ 11.63
Formula 2: sorghum grains 75 ¢ + paddy grains 25 ¢ 11.79°
Formula 3: sorghum grains 50 ¢ + paddy grains 50 ¢ 12,63
Formula 4: sorghum grains 25 ¢ + paddy grains 75 ¢ 13.84°
Formula 5: paddy grains 100 g 15.13°
formula 6: sorghum grains 100 ¢ + glucose 1 ¢ 10.85°
Formula 7: sorghum grains 75 ¢ + paddy grains 25 ¢ + glucose 1 ¢ 10.02°
Formula 8: sorghum grains 50 ¢ + paddy grains 50 g + glucose 1 ¢ 11.98°
Formula 9: sorghum grains 25 g + paddy grains 75 g + glucose 1 g 13.00°
Formula 10: paddy grains 100 g + glucose 1 g 14.75°
F-test x>

CV (%) 5.31

** = Significant difference at P<0.01
Mean values within the same columns followed by the different superscript letters are significantly different according to the

Duncan's new multiple range test (P<0.01)

Figure 1 Mother swan growth of milky mushroom on cultured formulas, A = sorghum grains 100 g, B = sorghum
grains 75 ¢ + paddy grains 25 g, C = sorghum grains 50 ¢ + paddy grains 50 g, D = paddy grains 100 g, E =
sorghum grains 100 g + glucose 1 g, F = sorghum grains 75 ¢ + paddy grains 25 ¢ + glucose 1 g, G = sorghum
grains 50 ¢ + paddy grains 50 g + glucose 1 g, H = paddy grains 100 g + glucose 1 ¢
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Table 2 Effect of cultured formulas on the spawn run and the first harvest of Milky mushroom

Treatments Fully growth time Mycelium Fruit bodies
on substrates to be primordium  weight of the first
(days) (days) harvest (g/pot)

Formula 1: Rubber sawdust 90% + rice bran 40.58° 19.47¢ 135.70°
10%

Formula 2: Rubber sawdust 70% + pineapple 31.42° 15.25% 190.90°
stem 20% + rice bran 10%

Formula 3: Rubber sawdust 45% + pineapple 58.94¢ 26.55° 85.45¢
stem 45% + rice bran 10%

Formula 4: Rubber sawdust 20% + pineapple 65.00° 23.13° 89.80¢
stem 70% + rice bran 10%

Formula 5: Pineapple stem 90% + rice bran 81.58° 35.70¢ 70.23°
10%

Formula 6: Rubber sawdust 90% + rice bran 34.14° 16.78° 164.50°

5% + soybean residue 5%

Formula 7: Rubber sawdust 70% + pineapple 30.75° 14.96° 229.40°
stem 20% + rice bran 5% + soybean residue

5%

Formula 8: Rubber sawdust 45% + pineapple 47.08° 22.84¢ 90.80¢

stem 45% + rice bran 5% ¢ + soybean
residue 5%
Formula 9: Rubber sawdust 20% + pineapple 54.25% 28.92% 80.55%

stem 70% + rice bran 5% + soybean residue

5%
Formula 10: Pineapple stem 90% + rice bran 76.30 30.38" 75.80°
5% + soybean residue 5%

Ftest . . .
CV (%) 10.63 9.56 12.84

** = Significant difference at P < 0.01
Mean values within the same columns followed by the different superscript letters are significantly different according to the

Duncan's new multiple range test (P<0.01)
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Figure 2 Spawn run of Milky mushroom in the cultured formulas after incubation for 31 days, A = Rubber sawdust
90% + rice bran 10%, B = Rubber sawdust 70% + pineapple stem 20% + rice bran 10%, C = Rubber
sawdust 45% + pineapple stem 45% + rice bran 10%, D = Rubber sawdust 20% + pineapple stem 70% +
rice bran 10%, E = Pineapple stem 90% + rice bran 10%, F = Rubber sawdust 90% + rice bran 5% +
soybean residue 5%, G = Rubber sawdust 70% + pineapple stem 20% + rice bran 5% + soybean residue
5%, H = Rubber sawdust 45% + pineapple stem 45% + rice bran 5% g + soybean residue 5%, | = Rubber
sawdust 20% + pineapple stem 70% + rice bran 5% + soybean residue 5%, J = Pineapple stem 90% +
rice bran 5% + soybean residue 5%
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Imsiunaslulasiau (N) Aunnuluvlsiiaesgladias fsdndiuvesasuou wazvlulasiau (C: N ratio) Arunyause

nM3LasgueLdainiannee 12 : 1 (Subbiah and Balan, 2015)

Table 3 Effect of substrate ratios on growth and yield of Milky Mushrooms in cultivated bags

Treatments Fully growth time Fruit bodies weight Biological
on substrates of the first harvest efficiency (%)
(days) (g/bags)

Rice straw 100% 41.10% 194.33° 38.87°
Rice straw 75% + pineapple stem 25% 37.50° 354.33° 70.87°
Rice straw 50% + pineapple stem 50% 46.20° 156.67¢ 31.33°
Rice straw 25% + pineapple stem 75% 54.52° 72.33¢ 14.47¢
pineapple stem 100% 65.17° 66.33° 13.27°
F_test o o o

CV (%) 15.33 21.35 24.29

** = Significant difference at P < 0.01
Mean values within the same columns followed by the different superscript letters are significantly different according to the

Duncan's new multiple range test (P<0.01)
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