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ABSTRACT

The objective of this study was to find the optimum concentration of glucose

(red bull) on growth and yield of straw mushroom indoor production. The randomized

complete block design with-4 replication was used in this study. The treatments

consisted of 0, 5, 10 and 15 ¢.c. per pure water 1 liters, respectively.

The result of this experiment found that the glucose (red bull) at 15 c.c. per

water 1 liter was the highest yield 1,635.25 gram, following by 10, 5 and 0 c.c. of glucose

(red bull) the straw mushroom yield were 1,506.75, 1,411.75 and 1,258.50 gram

respectively.

From statistical analysis of variance found that there was significant different in

yield of straw mushroom at level 0.01.

Key word: glucose (red bull), straw mushroom
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Class : Basidiomycetes
Subclass ! Homobasidiomycetes
Series : Hymenomycetes
Order : Agarcales
Family : Amanitaceae
Genus : Volvariella
Species : Volvacea (Bull ex Fr.) Sing
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3. Tudnd ngladgasgndaunmzilu fu uaz 1n aandnsdunand (intermediates) 7
TildanFlulamsn (non-carbohydrate) 14 Tnglam (pyruvate) uaznawgasan(glycerol) lae

NILAUN I GENG nglaiilaaiids(gluconeogenesis) (http:// th.wikipedia.org/iwiki.)
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HAaNITNARAY

panslFauifismimindanasinnia

nnsAndnsmndndurenimianglag (nsefun) Rmuizausanisinazidia
wWuuugrawnasu nalidnmanudniusaniinanglag (nssiiwuns) M measy 4 grs
< =al ) H = o ar o ' k4 P = =l
A9 0, 5 10 uay 153Ts01N 1 AR AMNAIAL Nn1reLsin@angumni 60-70 avAaded

w24 dalug ileanugianasnde 34-40 avnuaidaa uazinwseiuaduduingliay
U914 80-90 % amsw e tiwnintaaianndHaRe
uasannzianlA 8 AU (nsuKanARATIN 1) wagrdaTA Nt ndueiian
a v 4 = 4 ik [/ A = o Y
nglag (ns=iauna) Winananeasgeqane 15 Fisian 1 Ans savasunifludnsannududuang
v ¥ 1 1
wimanglag (NFgieuas) 10, 5 uaz 0 Fdrau 1 AnsnINa1AL S liuanBniade Ae 313.75,

268.75, 245.00 LAY 215.00 NFHADAITNINAT AMNAIAL Aauandlum1s19h 1

eI 1 P RRTIngARaiiaYh (nF) FldRanududusewhananglaa (n7xiia
oK) TudnTdaLTiuAnsneiL nasaan st FeAwnmafunanARAST 1 (F2UIN
uf 8 5.A.-10 5., 2548)
aududurenivnanglag i 9 e
Tuetesmngindanezioun) 1 2 3 4
0@ siatin 1 Am 260 290 170 140 860 215.00
5% siatin 1 B 230 280 240 230 980 245.00
10 sieth 1 ane 290 305 280 200 1,075 268.75
15 % st 1 ans 180 360 345 370 1,255 313.75

EEY 960 1,235 1,035 940 4170 1,042.50

g {uANEINNINATR MNATAATIZALLIL Duncan's Multiple Range Test.
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- a aa i o = %’ ar =3 all 2
RINNIFAUATIEUAIIN UL TUIIUNNATA wuan ﬂﬂ?iﬁﬁﬂﬂﬁﬂuqﬁuﬂﬁﬂ‘ﬂ’ﬂ\?L‘Hﬁ'ﬂqdﬂﬂlﬂ

¥ 1
winranglaa (neeiivums) lussiuarmuidinduinsieiu lWfaowunnstam1eadi daanalu

ANTINNNANLINT 1

ar =3 ar ¥ ot ,0, = A
wasnzianele 11 U nudrdnsaudndussanmanglas (nexiieuns) 7

Tinananiadagegn Ae 15 Tideut 1 8ns seesanidugamanududueeainianglag

(nsxiaumd) 10, 5 uax 0 FHAa1UN 1 ARTAINAIAL T lHRANRRIRRNAS 328.25, 314.50, 288.75

WA 287.25 NFNABANITNINAT ANHNATAL Aduanalismieieh 2

= - o o ar i ¥ P,
A5 2 uasIHAKARUMENAATaIANI (NF) A ldAndinduaasinmaianglaa (nsxia

uAd) TUFRFI AU UANANAYL YIRS BRI IN TN UNANARATIN 2 (§21974

§UR 11 5.0.-13 5.7, 2548)

Amdindusanianglag A M \ade
’Lum%q?iwgﬁﬂ Aa(nseiauAy) 1 2 3 4
0@ sievin 1 ans 275 276 208 300 1,149 287.25
5 %% sani 1 ans 190 135 350 300 1,155 288.75
10 % devin 1 ams 280 340 308 330 1,268 314.50
16 34 sletin 1 ns 230 358 405 320 1,313 328.25
790 976 1,289 1,361 1,250 4,875 1,218.75

*UANFANNNATRA MNAFaATZTLLL Duncan's Multiple Range Test.
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A
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mnanglaa (nTziauna)

@
fudnsanududurasiinianglas

(N7Eiaumd) 10, 5 uny 0 Fdsiaun 1 ansanudndy Falinan@niadana 329.00, 320.00. 318.75

WA 285.50 NFUABAITNINAT ATNAAL AYUAAS LAY 3

x| = & a H A -
AN 3 uandeanAmiminaateaianng (nin) Alfaududureniimanglag (nsri

1 14 9 1
un) luginsrdaunuananeiu nasanise @i sIALNaNARATT 3 (s2udng

0.5
TUN 14 5.A.-16 §5.A. 2548)

AN Lﬁﬁ’u%’u&]m&ﬂmﬂﬂgiﬂa g 79 afE
”lum'%':m?{ugﬁq AI(NFERILAL) | 2 3 4
034 st 1 ane 286 254 316 286 1,142 285.50
5 % sienin 1 dn9 385 266 296 328 1,275 318.75
1038 fatih 1 Ans 354 320 296 310 1,280 320.00
15 33 sietin 1 ams 328 328 340 320 1,316 329.00
591 1,353 1,168 1,248 . 1244 5,013 1,253.25

*laiuAnFnanedta MNIEAIZiLLL Duncan's Multiple Range Test.
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o’ ar i ar ‘U’ _
nasnmzitai e 17 fu wudrdnmanndidusesimiangiag (nsziiauns) W

¥
] o

waKARRtgegn Ae 15 Fddeu 1 Ans sesaanniudnmacmduduseninanglaaly

ey - LY T SO
ATRANTANAY (NT2RauAg) 10, 5 AT 0 Tdsiewn 1 ARTANUATAL FeliuaLAnRat RS 300.50,

273.25, 273.25 WAY 253.25 NTNARMNITINNAT AMNAIAL Aadaslumn1s1ed 4

= a @ o o o i ¥ =
A1sIeN 4 uanARBmIingaaaianag (nf) Aldaudiduseaimianglaanssi

o o ' ar ar 134’ &®X o o =
oN)) SLu’ﬂF]?TﬁQuWLLEIﬂWNﬂu UANAINITEITANNIN T L NANARA

1.A.-19 §.A. 2548)

113

ar =4 or

TINIUN 17

ﬂfmuﬁu%’ummﬁﬂmaﬂqiﬂa g 9% \afE"
’lum‘%im?;wgﬁﬂﬁq(m:ﬁaLLm} 1 2 3 4
034 dati1 1 ams 195 268 190 360 1,013 253.25
534 evin 1 ans 295 255 275 268 1,003 273.25
10 3% siavin 1 ams 298 285 238 272 1,093 273.25
15 39 siatin 1 ang 270 298 286 348 1,202 300.50
591 1,058 1,106~ 989 1,248 4,401 1,100.25

“UuanANanNdiR ANATaAATIZRlLL Duncan's Multiple Range Test.
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[ -3 ar 1 ar aol =
nasanmzliarld 20 fu wodadnsanududussaitnianglaa (nssfiaune) B
o ql' =y el ’D’ ) ar 9 u’;'
HANRALRRLGIGA AR 15 FHsauU1 1 AmT ?ﬂqmmLﬂuﬂmwmmmu'ﬁuajmumﬂﬁnzﬂﬂﬂiu
dl dl o ar o) 1 %’ - o ar o ]
WATRIANTNIAY (NTeRaum) 10, 5 uAz 0 Fasiati1 1 ARTANATSL Tl inanAnaneie 363.75,

330.25, 286.00 UaY 217.50 NTUADATNINAT RINANAL ﬁT\'u.mﬂﬂummxiﬁ 5

P e o & i S o
AEIN 5 uanman@mhwinansaaiiaving (nf) Alfacudndusaninaianglag (neia
um) lugmardounuansinaiu nasRnlse@edsinnIfuNeNARATIR 5(3=udna

TN 20 5.A.-22 5.A. 2548)

mqmﬁ’uﬁummﬁnmﬂn@‘[ﬂﬂ ' i | ety At
'lum?’mﬁwgﬁ']ﬁa(ni:ﬁﬂma) 1 2 3 4
0 Fdsieni 1 ang 220 210 235 205 870 217.50b
5 Fdsiath 1 ans 230 290 284 340 1,144 286.00ab
10 #sievn 1 A3 225 368 330 398 1,321 330.25a"
15 Fdsi0tin 1 A 315 320 382 438 1,455 363.75a
794 990 1,188 1,231 1,381 4,790 1,197.50

' faiariinndnefadnwenamdainguivieuinluasdiniinesdulifdaonuuansineium

anpnsziundullls 0.01 AuEFdwsziuuy Duncan's Multiple Range Test.

ANNITANEIAINLANANTEIN T T NANAAIaRE 1R iAWY Tudaessaziaasngg

& W 1
wudraNdndurasiinanglas (nseiaus) ludnsidan 15 Faseun 1 ans Linananiade

v 13
7 4 o

g sasanniae Audiudureainianglaa (nsfisuns) ludnsdau 10 Fsiern 1 ang 5

Fieatn 1 anT uaz 0 FT01N 1 ARTAINAYFL Fauanaliiiudinisldaoudndy ludnsdou
15 4pia1in 1 Ane IAnanAnadnAe 363.756 nfusammauuns Wuandnduimunzanngn

dmiumswnziiarnauuugamngsa ilesanninandngega druiuaanadindu 10 Fseun

=l

187 5396010 1 ans AldnanAnguduiuAe Tinandniafeds0.25 waz 286.00 niusa

ar & ' L

] ar 1 so’ = ar alal
AITINATANNANAL uAngaeandipududiuaaninaanglaa (nexivund) ludne 15 3Gsie
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a

?J’ = 9 ’o‘ = ot ] o =
U1 1 ans dauanudinduresiinianglaa (nssfisuns) ludndou 0 F@rewn 1 ans W
HAKARTaENgA AR 217.50 NFuABAITINWAT AlURITEWINT 5

ANNIANEULTEUTEL ATTHUANANTBIHATINUALAIRALIDINANRRTRTAYNG
ﬂ; ‘;I [=3 - o ot i x -
(MEUAURAEAAUAIIININIZUAY 8 Fu) e ldadnududureainnianglag (neiiaung) Tu
ar ai ] ar a; [~3 = 3’/ o o 1% - Ail 9 [ z
SnINUANAYTY (sresRINUNANEANSAY 15 d1) uRaunaudnld 3 Judlu1 A% vaanns
=3 - U ar b7 2 g - ' = d‘ =4 alal
Wunaudn wudrdnsanudndureninianglaa (nseiisuns) Minaudniedagegn e 15 38

¥

A 1 ans WinanAngegn Aa 1,635.25 ninseniamaT sasaaniludnsanududuaes
wmnanglaa (Nseiaunad) 10, 5 uaL 0 ddsieud 1 dng Aua1au T lduandniede Ae

1,506.75, 1,411.75 WAz 1,258:50 NFNADAIININATAIMNAAL Falgaelumnai 6

= o =l o -3 o i ¥
A91aN 6 uansRaNamIinaaraaianae (nfu) Mldaltuifuduaaninnnanglaa
a o P \ o | a4
(nazfiauma) ludmadounuanareiulugaersa s maanspeiusaiiuszazian

VAL 16 AU

ﬂqmﬁj’uﬁ]’uﬂjfaq&’]manqiﬂﬂ i EL Y At
Tuwdashugindanrzin) 1 2 3 4
077 sierin 1 ans 1,236 1,298 1209 1,291 - 5034 1,258.50b
534 siavin 1 Bns 1,337 1,441 1450 1476 5704 1,411.75ab
10 3% sievin 1 @ns 1447 © 1618 1452 15106027 1,506.75a"
15 3% sieri 1 Amg 1,323 1664 1,758 1796 6541 1,635.252
993 5,336 5986 5864 6,063 23249 5812.25

v e o

inrinufaesadnssnndangeimieuiuluredinlinanfuliiauuandeiunia

1

L_j!

ananszauaiullls 0.01 AMuAFAATIZiLLL Duncan's Multiple Range Test.

AINN1IANEIAINUANAY 19N T IR A NARLRARTRATANY Tudaeszazinafne

Y 4 = o P a o a |
W‘l.l’:"lﬂ’)’mL?!N?!u‘llﬂxiu’lﬂﬂﬁﬂqfﬂﬁ (ﬂ‘;‘z‘ﬂdumﬂ) Iu‘ﬂﬂ?'\dqu 15 G9AAUT 1 AAT ‘hﬁuﬁuﬁﬂtﬂﬂﬂ

& 2 ?1) - ar ol %’ =
490 s83aaniine poudindureanaangles (nezitauns) lugnadau 10 Tasen 1 6ns 5

¥
o

d2sarin 1 AR uay 0 Fasaenn 1 ansanuatiy deuanaliidudinnsldannuidndu udnmdou
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15 Fdsiath 1 dns WinanAniadtAe 1,635.25 nfudenisamns duaoadudui WA
AMFLNINIZAAN WNULLIGAIUNTIN Lﬁﬂmm‘lﬁuam%mqmﬂ dmsuanadiud 10 Fdsenin
1 Ans 534sier 1 Ans Alinanangatuiuie Iiuandnad 1,506.75 uaz 1,411.75 niuse
AT NINATATNRNAL Lwiﬁt‘hﬁﬂﬂnfhmﬁmﬁuﬁwmﬁqmanfﬁﬂﬁ (ns=hauad) Twemsn 15 Fdsia
¥ 1 &g dauﬂmuLﬁmﬁ’ummﬁqmmq‘[ﬂa (naziaun) udnsrdan 0 Taar 1 ans 1
uauﬁﬂﬁﬂaﬁ@m A9 1,258.50 NFNABANTNINAT %ﬂﬁﬂﬁ’[ﬁ'ﬁﬂﬂﬂﬂﬂgﬁﬂﬂ (N7xfiaund) Mumnzas
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b7 1 1
INUNANRRATIA 1 (35UI199U7 8-10 5.7, 2548)

Source df SS MS F F.05 F.O1
Block 3 13606.2500 4535.4167 1.19 3.86 6.99
Treatment 3 20856.2500 6952.0833 1.83 3.86 6.99
Ex.Error 9 34181.2500 3797.9167
Total 15 68643.7500 4576.2500

GRAND MEAN =260.625

Cv. = 23.6459 %

LSD 0.05 = 98.5712623562263

LSD 0.01 =141.625376948601

DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION =

NUMBER OF MEANS =4
ERROR DEGREE OF FREEDOM =9
ERROR MEAN SQUARE = 3797.91666666667
STANDARD ERROR OF MEAN =30.8136198241405
NAME D MEAN RANKED AT PROBABILITY LEVEL 0.01
T4 313.7500 A
T3 268.7500 A
T2 245.0000 A
T 215.0000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID  MEAN RANKED AT PROBABILITY LEVEL 0.05
T4 313.7500 A
T3 268.7500 A
T2 245.0000 A
T1 216.0000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
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BY DUNCAN'S MULTIPLE RANGE TEST.
d =) o _ay g ar 3 ] 9
ANTIRUINA 2 NNTUATITUNANIINARBIN AT HTaIMINIFANS Al A uudy
109m1anglaa (naxivuea) ludnisiaii udslsada awinnas

INUNANAAATIN 2 (353 199UA 11-13 5.9, 2548)

Source df S8 MS F F.05 F.01
Block 3 21390.1875 7130.0625 530 386 6.99
Treatment 3 4838.1875 1612.7292 1.20 3.86 6.99
Ex.Error 9 12103.0625 1344.7847
Total 15 38331.4375 - 2556.4292

GRAND MEAN = 304.6875

CVv. = 12.0357 %

LSD 0.05 =58.6548577709042

LSD 0.01 = 84.2742209352072

DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION -

NUMBER OF MEANS =4
ERROR DEGREE OF FREEDOM =9
ERROR MEAN SQUARE = 1344.78472222222
STANDARD ERROR OF MEAN = 18.3356532623072
NAME D MEAN RANKED AT PROBABILITY LEVEL 0.01
t4 328.2500 A
t3 314.5000 A
t2 288.7500 A
t1 287.2500 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME D MEAN RANKED AT PROBABILITY LEVEL 0.05
t4 328.2500 A
t3 314.5000 A
t2 288.7500 A

t1 287.2500 A
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

ot a - aa ¥ o @ J VY
ANFIGRUINT 3 NNFIATIZURAN I NARRIN A DA MENTANNe Al Aonu iy
%’ _ ar } 13 ar ar 3 o
19manglaa (nreiauea) Tudnafsneiu uaalse@e ainnis

UKANARATIN 3 (52Ud9TUN 14-16 5.0. 2548)

Source df SS MS F F.05 F.01
Block 3 4332.6875 1444,2292 1.76 386 6.99
Treatment 3 4375.6875 1458.5625 10 3.86 6.99
Ex.Error ) 7401.0625 822.3403
Total 15 16109.4375 1073.9625

GRAND MEAN =313.3125

CV. =9.1527 %

LSD 0.05 = 45.8673219637358

LSD 0.01 = 65.9013246605399

DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION =

NUMBER OF MEANS =4
ERROR DEGREE OF FREEDOM =9
ERROR MEAN SQUARE = 822.340277777778
STANDARD ERROR OF MEAN =14.3382380174289
NAME ID  MEAN RANKED AT PROBABILITY LEVEL 0.01
T4 329.0000 A
T3 320.0000 A
12 318.7500 A
™ 285.5000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL 0.05
T4 329.0000 A
T3 320.0000 A

T2 318.7500 A




-1 285.5000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.
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NUNANARATIN 4 (T=UI195UN 17-19 5.7, 2548)

Source df S5 MS E F.05 F.01
Block 3 9006.1875 3002.0625 166 3.86 6.99
Treatment 3 4517.6875 1505.8958 0.83 386  6.99
Ex.Error 9 16235.0625 1803.8958
Total 15 29758.9375 1983.9292

GRAND MEAN = 275.0625

CV. =15.4410 %

LSD 0.05 = 67.9333967656925

LSD 0.01 =97.6054551231214

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION

NUMBER OF MEANS

ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

4
9

1803.89583333333
21.2361474456487

NAME ID  MEAN

T4 300.5000 A
T3 273.2500 A
T2 273.2500 A
™ 253.2500 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID  MEAN

T4 300.5000 A

13 273.2500 A

RANKED AT PROBABILITY LEVEL 0.01

RANKED AT PROBABILITY LEVEL 0.05




T2 273.2500 A
T1 253.2500 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.
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WUNANRRATIA 5 (T2M919TUN 20-22 5.4, 2548)

Source df S8 MS F F.05 E.01
Block 3 19485.2500 6495.0833 4.08 386 6.99
Treatment 3 47919.2500 15973.0833 10.02* 3.86  6.99
Ex.Error 9 14341.2500 1693.4722
Total 15 81745.7500 5449.7167

GRAND MEAN =299.375

CV. =13.3339%

LSD 0.05 =63.848375410029

LSD 0.01 =01.7361715661337

DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION =

NUMBER OF MEANS =4
ERROR DEGREE OF FREEDOM =9
ERROR MEAN SQUARE =1693.47222222222
STANDARD ERROR OF MEAN = 19.9591596906171
NAME D MEAN RANKED AT PROBABILITY LEVEL 0.01
T4 363.7500 A
13 330.2500 A
12 286.0000 AB
T 217.5000 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.
NAME 1D  MEAN RANKED AT PROBABILITY LEVEL 0.05
T4 363.7500 A
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3 330.2500 AB
T2 286.0000 B
T 217.5000 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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funaniadu

Source df SS MS F F.05 F.01
Block 3 80639.1876. 26879.7292 | 2.58 386  6.99
Treatment 3 302543.6875 © ~ 100847.8958 ~ 967** 386  6.99
Ex.Error 9 93888.0625  10432.0069
Total 15 477070.9375 - 31804.7292

GRAND MEAN = 1453.0625

V. = 7.0291 %

LSD 0.05 = 163.365947706751

LSD 0.01 = 234.721189233838

DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION =

NUMBER OF MEANS =4
ERROR DEGREE OF FREEDOM =9
ERROR MEAN SQUARE = 10432.0089444444
STANDARD ERROR OF MEAN = 51.0685983370516
NAME ID  MEAN RANKED AT PROBABILITY LEVEL 0.01
t4 1635.2500 A
t3 1506.7500 A
t2 1411.7500 AB
t1 1258.5000 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
NAME ID MEAN RANKED AT PROBABILITY LEVEL 0.05




t4 1635.2500 A

t3 1506.7500 AB
t2 1411.7500 BC
t1 1258.5000 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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