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Special Problem : A Study on the Effect of Mulberry Leaf on Growth and Yield of Straw
Mushroom in Industrial Production
Student : Mr. Sreamsak Prommajaree

: Mr. Pongkaset Keitpiboon

Degree : Bachelor of Science

Program : Plant Production Technology

Year : 2004

Advisor : Assoc.Prof.Dr.Punya Protitirut
ABSTRACT

The objective of this study was to find the optimum amount of mulberry leaf for
industrial straw mushroom production. The randomized complete block design with 3 replication
was used for this study. The treatment consisted of mulberry dry leaf 0, 0.5, 1 and 1.5 kilograms
per sqaremeter.

The result of this study found that the mulberry laef 1 kilogram, the yield of straw
mushroom was highest (1,006.67 gram per squaremeter) following by mulberry leaf 0.5, 1.5 and
0 kilograms, the yield of straw mushroom were 741.00, 604.33 and 191.00 grams per
squaremeter respectively.

From analysis of variance found that there was highly significant different in yield of

straw mushroom.
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Class : Basidiomycetes

Subclass : Homobasidiomycetes

Series : Hymenomycetes

Order : Agaricales

Family : Amanitaceae

Genus y Vovariella

Species ; Vovacea (Bull ex Fr.) Sing
Common i Straw mush, Paddy Straw mush
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AaA MBIV UTiarh

Tuitarhaiieo1swan Cardiotoxin protein 158131 Volvatoxins figaauiialumsilesiu
asduTanaznismelsvessanssaiiend1 Ehrlich ascites tumor cell (Lin et al, 2517)
aeduide Yl midaTsnlduSalng (nflnenza virus) annsalufuluduidenld Tao

NINIUTINAUIZHIN Volvatoxin A, iag Volvatoxin A,

¥ <
1MsInTingeMmsmarliguamuensadl Gyednd)

msilszneu nlefidud
Protein 2.68

Fats 2.24

Ash 0.91

Sugar 2.60

Vitamin C 206.27 mg/100 gm
Energy value 369 Keal/200 gm
Thiamie 1.20 mg/100 gm
Riboflavin 3.20 mg/100 gm
Niacin 91.9 mg/100 gm
Phosphorus 677 mg/100 gm
Iron 17.156 mg/100 gm
Sodium 374 mg/100 gm
Potassium 3,455 mg/100 gm
Amino acid 16 viia

AUAMNOIMI5VOUNAHNATAYBIABNAUIATABALNY (LYYW, 2532)

malazney aBNgu ABNLIY
Fiber 1.122 1.214
Lipid 0.529 0.582
Protein 3.125 3.470
Sugar 1.097 1.097
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msmziiavhuugaamassy Tagldnwmun1snaneauy RCBD (Randomized Block
1 4 " 14 .
Design) 3143U 3 41 4 AmAnesiimseusuFefiguu)ll 60-70 osruwaiFed WIUDe 4
o 4 o 4 ] ]
$lue (iieguugiionnunie 3539 ewwadvatlsademiavhs uazlselunioulae
a e L} P o o A [} a [ 1 a o
Hsualunueumimmaaes 4 ons1 Ae lundeu o nlansy, luvveu 0.5 Alansy,
14
Tumiou 1 Alansw, Tunveu 1.5 Alansy Fauseduanududuing Idegszning 80-90 %
=4 = o o o v @ -:y
anoaNINaney NnMsiSousnihminaaveunavalinadeil
as o as a 3 { ' Ty ] g 1
vasmamzareld 10 Su @msPunandanssil 1) nuinfSinalumisuildas
T ludagmzndns 1.0 Alansy IdnanGamdegegenie 58.33 nuAeA1s1UUAT T8IAINT
Fulsualumiouildadlluiaqmziicns 05 Alansy, 1.5 Alansy, o Alanfuy

& oy H .73 1 (-3 o L4 {
3 1¥inanannde 40.00,37.67 uag 25.00 NTUADAITIUNAT MURIAL Aeuaasluaised 1

a a °y o o LY aAQ 9 '
MTIWIN 1 sanaNananiIvinaonranage (NFUNDATINUNT) w‘l%ﬂsmmiuwuau‘lu
[ t o 1 s o g <2 o o a 3 a ' o A
AT IUNUANAINNY ‘Hﬁﬂ‘iﬂﬂiiUl‘]fﬂ‘N‘Vl'lﬂ'liLﬂ'UNﬁNaﬂﬂiﬂ'ﬂ 1 (52HINIUN 5

U.A.-7 U.9A. 2548)

USuamluntiou 4 59 oy
1 2 3
951 00 lany 20 25 30 75 25.00 ¢
97510.5 A lansu 35 40 45 120 40.00 b
om31 1.0 Alaniu 50 65 60 175 58.33a
9931 1.5 A lany 20 43 50 113 37.67b
59 125 173 185 483 161
CV = 1453%

* AN seAv 0.05 1ae1d Duncan’s Multiple Range Test.
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viflulSnalumieuiildasllufaquiziisan 1.5 Alansy, 1.0 Alandw, o Alanfuy

d& = { o ) - - (% 4
el wandnamae 108.33, 71.67 1AL 54.33 ATUABAITIUNAT ANAIAY ALAALIUATTI9N 2
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Y 1 4 ] 1Y [ g o o a o 1 Qs {
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5ualuniou 1 57U A
1 2 3
on31 0 flaniu 23 30 110 163 54.33 a
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on31 1.0 Ailansu 40 100 75 215 71.67 a
8951 1.5 A laniu 110 100 115 325 108.33 a
59 213 355 495 1,063 354.33

CV = 43.02%
* lijupnaran1add Tae1d Duncan’s Multiple Range Test.
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T ludaquiziidns 1.0 Alansy MWinandamdogagafio 355.00 nFudenIsawns 593030
< L 4 1 ar 4 Q7 o=y o a (4 " [ é
duSinalumsieuii ldas I luagmieiisas 0.5 Alansy, 1.5 Alansy, 0 Alanfy Falv

NanaamdY 249.33,103.33 uag 25 NTUABAITIUNAT MURIY Auaallumsien 3

(] v 3
MINN 3 uaawanamiminaeniareas (nSusemsiawns) nlfFlSualunteuly
] 4 4 v v
dasrEuNuanaefiy A lsuFedaimsifunananaien 3 (szuieiui
11 ¥.A.-13 ¥.A. 2548)

S lunsiou ke 5 nag
1 2 3
8A31 0 lansu 25 25 25 75 25.00 b
8731 0.5 Al lansu 433 195 120 748 249.33 ab
on31 1.0 A laniu 400 505 160 1,065 355.00 a
9a31 1.5 A laniu 165 30 115 310 103.33b
3 1,023 755 420 2,198 732.66

CV = 6290%

* uanA1ansEAY 0.05 Taeld Duncan’s Multiple Range Test.
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é Y 4 .74 L o o/ (-4 A
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Ml 4 uaawmardamiminaeniavhsas (pFudemsauas) AlFiSnalunteulu

o v A v LY o .3’ =< [ a o ~ v e A
BATITIUNUANA AU 'HiNﬁ'lﬂTiﬂl‘]ﬁ)'ﬂ@ﬁ'\ﬂﬁ'lﬂﬂﬂﬁﬂﬁﬂﬂi@ﬂ 4 (3TVMIUN
14 11.9.-16 1.9, 2548)

L

U5ua luniou Eh 59U imAg*
1 2 3
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8@31 1.5 nlansu 305 405 160 870 290.00 b
39 1,135 1,405 925 3,465 1,155
CV = 2378%

* nanA1enszay 0.05 Taald Duncan’s Multiple Range Test
a Cal an * a A o g+ ]
vnns A ERansulidaiunatdnudl  wandamdsveanav e laluniiew
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951 0 Alansu 25 20 30 75 25.00 b
951 0.5 Alansy 25 40 40 105 35.00b
9m31 1.0 A lansy 30 25 10 65 21.67b
9n31 1.5 A lansy 65 70 60 195 65.00 a
5 145 155 140 440 146.67

CV = 2329%
* (I0NA19N52AD 0.05 TAe 1% Duncan’s Multiple Range Test
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1 2 3
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* upna19nseAY 0.05 1ae1d Duncan’s Multiple Range Test
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NUNARAAATIN 1 (52UA19TUN 5 31.0.-7 11.A. 2548)

Source df SS MS F F .05 F .01
Block 2 504.0000 252.0000 7.36 5.14 10.92
Treatment 3 1698.9167 566.3056 16.55 4.76 9.78
Ex. Error 6 205.3333 34.2222
Total 11 2408.2500 218.9318

GRAND MEAN = 40.25

Ccv
LSD .05
LSD .01

14.5341 %
11.6880602959349
17.7064321687952

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION
NUMBER OF MEANS

ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

T1

4

6
34.222222222222
3.37748536746014

NAME
13
T2
T4
T1

ID

MEAN

583333
40.0000
37.6667
25.0000

RANKED AT PROBABILITY LEVEL .01

A
B
B

B

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

NAME
T3
T2

ID

T4
Tl

58.3333
40.0000
37.6667
25.0000

A
B
B

C

MEAN RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN’S MULTIPLE-RANGE TEST.
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AUHANAARSIA 2 (521I193Uuf 8 1.A.-10 1.9, 2548)

Source df SS MS F F .05 F .01
Block 2 9940.6667  4970.3333 342 5.14 10.92
Treatment 3 8508.9167  2836.3056 1.95 4.76 9.78
Ex. Error 6 8715.3333  1452.5556
Total 11 271649167  2469.5379

GRAND MEAN = 88.5833333333333

Cv = 43.0244 %

LSD .05 = 76.1473362570027

LSD .01 = 115.356835106134

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = T2
NUMBER OF MEANS = 4
ERROR DEGREE' OF FREEDOM = 6
ERROR MEAN SQUARE = 1452.55555555555
STANDARD ERROR OF MEAN = 22.004083517037
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 120.0000 A
T4 1083333 A
T3 71.6667 A
T1 543333 A

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

NAME - ID MEAN RANKED AT PROBABILITY LEVEL .05
T2 120.0000 A
T4 108.3333 A
T3 -71.6667 A
T1 543333 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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lﬁ‘ﬂﬂﬁﬂﬂﬂﬁiﬂﬁ 3 (3TYINIUN 11 U.A.-13 1.9. 2548)

Source df SS MS F F .05 F .01
Block 2 45638.1667  22819.0833  1.72 5.14 10.92
Treatment 3 1958843333  65294.7778 4.92 476 9.78
Ex. Error 6 79641.1667 13273.5278
Total 11 321163.6667  29196.6970

GRAND MEAN = 183.166666666667

Ccv = 62.8994%

LSD .05 = 230.187386114774

LSD .01 = 348.714605773382

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION ~ 13
NUMBER OF MEANS X, 4
ERROR DEGREE OF FREEDOM = 6
ERROR MEAN SQUARE = 13273.5277777778
STANDARD ERROR OF MEAN = 66.51698474269
NAME D MEAN RANKED AT PROBABILITY LEVEL .01
T3 355.0000 A
T2 2493333 A
T4 103.3333 A
Tl 25.0000 A

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

NAME ID MEAN RANKED AT PROBABILITY  LEVEL .05
T3 355.0000 A
T2 2493333 AB
T4 1033333 A
Tl 25.0000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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NUNAHARATIN 4 (SZUT9TUR 14 11.9.-16 11.91. 2548)

Source df SS MS F F .05 F .01
Block 2 28950.0000  14475.0000 3.07 5.14 10.92
Treatment 3 2892229176  96407.6389 2045 4.76 9.78
Ex. Error 6 28283.3333 4713.8889
Total 11 3464562500  31496.0227

GRAND MEAN = 288.75

cv = 23.7776 %
LSD .05 = 137.175960755736
LSD .01 = 207.810088484476

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = T4

NUMBER OF MEANS N 4

ERROR DEGREE OF FREEDOM = 6

ERROR MEAN SQUARE > 4713.88888888888
STANDARD ERROR OF MEAN = 39.6395799207849

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T3 500.0000 A
T2 303.3333 A
T4 290.0000 A
Tl 61.6667 B

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

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T3 500.0000 A
T2 303.3333 B
T4 290.0000 B
Tl 61.6667 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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NURAHAAASIN 5 (GTNIIURN 17 11.9.-19 1.A. 2548)

Source df SS MS F F .05 F .01
Block 2 29.1667 14.5833 0.20 5.14 10.92
Treatment 3 3500.0000 1166.6667  16.00 4.76 9.78
Ex. Error 6 437.5000 72,9167
Total 11 3966.6667 360.6061

GRAND MEAN = 36.6666666666667

Ccv = 23.2885%

LSD .05 = 17.0608923744074

LSD .01 = 25.8458226530152

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = TS5
. NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 6
ERROR MEAN SQUARE = 72.916666666667
STANDARD ERROR OF MEAN = 4.93006648591636
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T4 65.0000 A
T2 35.0000 B
T1 25.0000 B
T3 21.6667 B

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

" NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T4 65.0000 A
T2 35.0000 B
T1 . © 25.0000 B
T3 21.6667 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN’S MULTIPLE-RANGE TEST.
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Hunaiedu 15 Ty (GznIeTuf 5 1.a.-19 1.0, 2548)

Source df SS MS F F.05 F.01
Block 2 64502.0000 32251.0000 1.77 5.14 10.92
Treatment 3 10423389167 347446.3056 19.07 476 9.78
Ex. Error 6 109299.3333 18216.5556
Total 11 1216140.2500  110558.2045

GRAND MEAN = 635.75

Ccv = 212298 %

LSD .05 = 269.663067925582

LSD .01 = 408.516956599972

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION N T6

NUMBER OF MEANS T, 4

ERROR DEGREE OF FREEDOM = 6

ERROR MEAN SQUARE = 18216.5555555555
STANDARD ERROR OF MEAN T 77.9242272030026

NAME ID
T3
T2
T4
Tl

MEAN

1006.6667 A
741.0000 A
604.3333 A
191.0000 B

RANKED AT PROBABILITY LEVEL .01

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

NAME ID
T3
T2
T4
Tl

MEAN
1006.6667 A
741.0000 AB
604.3333 B
191.0000 C

RANKED AT PROBABILITY LEVEL .05

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