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ABSTRACT

The objective of this experiment was to study the effect of the rice flour and
wheat flour on mycelium growth of Agrocybe cylindracea in rice ftour and wheat flour at
difference ratio. This experiment was conducted at laboratory room, agronomy building,
Agriculture Technology Faculty, King Mongkut’s Institute of Technology Chaokuntaharn
Ladkrabung, during December 2007 — January 2008. The Factorial (2x5) Randomized
Complete Block Design with 4 replications was used in this study. Factor A consisted of
rice flour and wheat flour. Factor B consisted of flour O, 100, 200, 300, 400 gram/saw
dust 10 kilogram.

The result of this experiment in Factor A found that the mycelium in wheat flour
was 26.21 centimeter and than in rice flour was 24.11 centimeter after incubation 50
days. From analysis of variance found that there was significantly difference at 0.05.

For factor B found that flour at 400 gram/saw dust 10 kilogram the highest of
mycelium growth was 25.88 centimeter followed by flour 200, 100, 300, 0 gram/saw dust
10 kilogram the mycelium growth were 25.52,25.52, 25.44 and 23.44 centimeter
respectively. From analysis of variance found that there was significantly difference at
0.05.

Key word : mycelium of Agrocybe cylindracea, incubation, rice flour, wheat flour
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Subdivision Basidiomycotina

Class Hymenomycetes
Subclass Holobasidiomycetidae
Order Agaricales {agarics)
Family Strophariaceae

Genus Pholiota

Specie Cylindracea
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Malt Yeast Peptone Agar (MYPA) $uUsenaudot

- iniigeen 1 amr
- Aunnmun (AgarX) 20 nfu
- theng malt barley 20 n¥u
- sy (peptone) 1 nfu

Potato Dextrose Yeast Agar Usznaudon

- infiazen 1 ang
- i 300 niu
- Juimrum 20 nfu
- thaedniara 10 n¥u
- T 2 n¥u
- e 1 n¥u

2. mawadadin

"J’ﬂﬂj“l‘l1‘ﬁﬁﬂﬁ’0l%ﬂ“f‘lﬁﬂuﬁqm Ao wiiindnone et aidadnadandain azaauazud
Y ¥hitieunda 8 dalue il dadesuaumndnounulzunn 15 - 20 Wefdud Suilums
Fulinreaeinesnuuninyldinszreuegiiden i lufwunszaene limdnd1nuke
UNIA"] nranaslumanmdaliauuuRazetaueuiszIUATIIIA gAYn@RTHNIEAMLAS
daumnai i dedonileierauduiiaoaudiu 15 eus semsaiia (grunndi 121
sam-taidea) una 30- 40 ud vialdudaiignis (lismacinig quugiluudaeii
Urzanns 100 svAngadaauiae 2 ot udearnmiuslhiuudair il @eadadiniag
mﬂﬁﬂﬂﬂmqndﬂﬂaauﬂu‘fmtl'l'ﬁtiﬂtﬁmﬂnmm?’jul.ﬁu'lﬁﬁqmuqﬁ 28 -30 avATnITug

- = J -4 L - -
ulsasiduAnmaniwdataadanindzzunns 100 nfulae e Useunn 12 fu



3. Mnifeude
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amsdmiudin

anarnBuriuns sl fsuusiuRdiasusoi i K e
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anpduvFEmianalug) 1 Widnawuazannsogadudnlulumsdls

pwnlszinvduritdida ligunsoldawsluglresarsiaiinanindeatiunitdiaems
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AMAIMNEIMNT aanuinan(fresh) manLiAuY(dried)
A NTUEHUN 92.2 195
TusAu(Crude Protein Nx 4.38) 25.4 26.0
luu(Fat) 3.3 2.9
aflulawmsm(Carbohydrate)

yawun(Total) 58.8 51.5
Tulngisudase(N - Free) 65.0 51.5
Faly (Fiber) 73 13.5
wW(Ash) 12.5 6.1
NAW(Energy value (kcal)) 346 345

ﬁu’l : Crisan UQT Sands, 1978
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1. AMAABLANNATEALATANLTgNTE eI (Tanavde
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2. macudavdeldde amiluiaeiacemlinasinguazens viadalzatug e
vHanliianadiem
o a - 0 aia ° | ' |
3. Amuengauinide gaiiauan guianiand dluuenean Wl lwiviawniesn
P
N9TUINTRATEN
4. imriannazealsmizuasuiuayiailreu Wadu
J o« - -~ r 1 o
5. Waiunanfauuauda AcsnTsamiziinlszanm 2-3 flawi RevinAcuazeIn
- ' -4 é - 4 - ‘ o :
LAsAmEsIUNAYTR TR NENAINTEuANNY  usidr IR Fau nentuiagalnddinnn &

Wulidrrsuenisainiulzalineanstaun

&

ansoizTaenaliosstn

Fradufiefidgniuninlundie dsinneanazisinadu Bwde Ine Guauinuas
AaUTud lusiu Froluitlunsegavdjt IGenwdenmaniin Oyza  sativa Win Oryza

. - . - a4 a o .
glabernima fneurIeaNaTULLUNARAEIULL covered caryopis Tazi/aaniuiudnAneg
win §1dmeglunguasssyRauuy Miletike cereal(qaide, 2535) fnafisanfnilussdiisznay
aguanlugoursdisulnanlefu fradfiasiilasfenay 15-30 Nndailluasilamasu

Uinnuesiilaasen=Niamanu 17:83 (U2nss uasAnLsEn, 2543)

AuAMlNTUINIT 18T

annsAnmsanininenmaninudasUszneuidAtyuasiiaguanlumdation 1
aflulaaem Seazanegluglieamdsan fludounauauinsnlafn sasaantdun hlsiu
uazliu WanBeudeudtandas drams uazivding wudrdidiuiiduanis Yenez 77.2,90.2
uax 16.1 AmAdu TsRuFonar 8.3-9.6, 7.3-8.3uax13.2-17.3 muatAL TmTulisnas 2.1-
3.3, 0.4-0.6u8x 17.0-22.9 Mudrduuenaniitalszneudonfialefonas 0.7-1.2, 0.3-0.6usx
9.5-13.2 Auadu uazidhFaras 1.2-1.8, 0.4-0.9uA9.2-11.5 ANAIAL

uananii @enBeudon Rununsresdiuiddudeianie satamiiuues s,
Hne TuFqReriiagu wudt 419818 d1aine F1ankes $r9vae 19919 wasiriBunu

nemasRluRa Ny 1ty Lysine winfu 2.3, 2.5, 3.8, 2.7, 3.8 LA 5.6 (g/16 g N) AMNAIFL Uas
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N0 miu 19y Niacin L 4.3, 2.2, 4.7, 3.9, 1.6 LAY 2.9.8 MUAIAL uaziiFuinug

519 WhumAn Wi 5, 4, 3, 10, 0.67 uaT 15.7 AMNAAL

utlegradn

g nfluemrludindszirfuresaulng dsznaudiea flulamengatia 70-80 %
uazdaunanaziluann i uﬂﬂ'R’m'&w.ﬂu'ﬁﬁ?ﬂ uaziAindriiu Afnnecbusadszun 17-
30 % Fadmifieondunnnddradain deysduudfidneuzuesndrdai Winasnd
reeinidinnmdniian e U 3-8 Tuaseu uaxilzliavanemaen (polygonal)

nmsAnmsiaesseamdaemireauiivindainmsinacamilnseaiutle
Lﬁu’ﬁuf‘f‘ﬂm wudnatasin utlmniyRrtuuesviies K axfeddgrupiigandiutiennn
ftvi uenaniifmudnAaamiinasfisdudessauviiugossiise fadufneusin
ufhaniyitt AnrousdiAetuussdliFuiniusznsludingmthnnndwileriia frumnil
finWiRaaruviiagegassutiaindyiagandiutianndounesmnuas Waxy com Tanall
ufamsifimasTnazisiaauysnfanugihifiu o5 awnafus

utlefadn wneth uthildandrads Jeenaduiadiunedn $raiinlug Sravnvide
et Aldsnnsdianfenidnscisiiteanangnusianiin aalse 11191 wes.
(Oryzae sativa 1) dnmnuzipaesutiinigds hifindusuiiy winBen wienaulifalszaed
ﬁ'u'| UmAsnfeutamlaen seadlumas@enhisuiudiutou

uthg19141 (non-giutionous rice) UsznaudasuiNusrum 90% fautheiisznaudne 2
daulvgjq A amylopectin (polymer 184D — glucose Fiunsiamudlu branch chain) Uszanm
60-90 % uar amylose (polymer 184 D —glucose Fuwaiuiiu inear chain) Uszan 10-30
%(assaqdl, 2526) ey inaluutleiaidaznmidedentuesfumuging wu Frodug
na flazluing 30 %  daudiiufieenucafiosiueng 22 % Fadiuszinon aluiing -
japonica) Razluaaiies 10-24 % (1Y, 2536) uanannutlez e uarerlamadutu
avAdsznauniAiradmdauda UunaldsiulumdadiaiianudAggdas mezldsfudu
siiaradnmsfidaniefaanisndmiunissigduia Unfwdadraasiviunailsiu

Uszray 7-10 % uasiFnsTusiuasiuwlsllmuanwuaadeniitgndn (Usswas, 2517)
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AndnEEATiTewilied

inaduiscliawseiuffgnrugiuineradaniiasdilsznaumanibimilewiu
avdilsznaunaiaitesinadwisriufiududnsuslsdwuuifiaranfmuaddanm
anmuwindantaniedniign wlelaedvsnarasduiremaluwiesd wdsdnadneudon
rudiu Tilsin mdtulamen T nfeus S sied uasenlnd (WEN)A, 2525)

milulansn

avdlrznaufidfnuasitfinuunfigaluutiadde aflulamen 3aldun dimna
an1f1 waglaa B8 waglaa uazomulnum dhasiu

¥nena Tuutharaiiimaduselssnevegtioudu Gining nglag qlAsa noalna
uaz ledTnudnenlsiBu

amfa Segluutladhnfinosnnige desnduawnsszantednadludoude
vaninfigasianailsznaudonnziiles uszarfilamniu disnineilaauazazilamniu
Wusnlsznauniibuanalug) inlanfsi buanai nnjunnuazameseubilduiueu dlold
ndanssmidadnsncrmanifeluutiad asdiudingnife (starch granule) guirananvies
fiemannlug) uarnmdnUzthuuey)

waglaa Tluuladeludnedondafing 0.3% Mduulmmsiteisaglasds
Wudruresniasadionuniuiitsaglasanilunedudnalsfffinglaaduasdisznoy
shudsafua i winsdeusarainglaasneiu AafunglredelinnuauiAs waanaman A
ddyin amersangnlifioulnFdessauaglaalilurusfaninduweemise
wyet] Fofuseglasdedndudouteaduluensluutlead Adegdenndtdaurendadnn
a1

#lsaglasunzunulnuey duneduanarlsdfdsznaudoationa Ineddmaglaaey
wnefegaufibiazantlniy ua:uwuinu-nutﬂudqu'?l"a:muluﬁ'ﬂutﬁﬂ'nmmﬁm:ﬂﬁﬁuaqTaaﬂ;i
Uszanod 2.4% Teazerludouressda (siudge) Tfumaunsaiasmfavinutls Temsuaie
dnunansaninfuamfan wdesanuennguivesnluda avueneandlu 3 dou Ao dquﬁwmj
LugnInmaen dounandfeads uasdiugaineAeannfy nudilmaglaaluuil funumiduires
druvilmandulsuuilduAsaiumaglas dwilwuinen asleg luutlonmsivenm 2 -3
% Tanesdilzzneussuniinisuseidafiorae i dulite 1.0 - 15% Tasirlaeialyas

I . v ., %
Usznaudasmianaiiimfueu 5 Anuenaniudanumaen ldussismuiradntion
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lwiu

Dutfmnnsmtudiiitenndludouiiug Snedradaiiniuey 2.30% deinnbits
Wdnwine ubadauuilgounmiasiinfuwnduilgounmeesan uazdoutssduszAnnza:
Hlwfunnfigeluiufim udiivemriafusnigrsianaieiuguussiuselzneumdn
1edlniuAe nmlniulias: ssanulnsndveld whiasi 4

nealniu WussfmlsnaudrdAgyeedeiu fiftisausuasbitnd i luusiacdoues
From@bivindu nanleufinu Bnnenniigane naatuiadn (52 - 65%) TedaanAaNIANE
fAnuaztaiedn dounsaliFadniluhnmtennn denBaudaudadouransauiactiafiily
Aus 9 eednsdiurbivandramanmin uenynigbivansneiunniuswi o
i uadlamamelsmiu i Wandnanatineslniufiddusedone o
gAvWanAmadlniATwiasllnuons i hoosietndsme s

Tusiu

Fanaulusiluutlandenang Thivindu eglunasi s - 13% Teeviolustautlend
s rulasfiFunallssiu (12-13%) gandaudleemnilszaed (10-11%) uazulladin (8-9%)
Fnwrusaedllsuingsaedauudled azatjlupilisAuazan (storage protein) uazifulslusiu
(protein fibril) TeiietiarsiiussduiszneusedlsuluginmmesRitusiosng 4 nemecibufid iy
hiltlsAuannudlenfiiinnAmawnsdiennl

eulmi

Tuuililienlnimanaiia AdRguasiinmineidenniignde wulnieziies uazllsd
mauansniteiliautniEug Snliur A, s, Anofie, uarnies, nsaussaafiin eanding,
uash lalndue dhusiu

wulniasiiaa Addoluuiliandde uearh-aziina Hquauialunrdessanamia
huanaludniusnireiasuuygu (random digestion) uuunistiasluliana (endo-enzyme) 1o
mafmstendissmfan @eneetndn wilisunrotesdiasenfnina 1k

lsiies Ae lawlmidenhlsfiy wiadu 2 ngulvgiAe nguiidenluluians
(endopeptidase) talrAwilWaNaEnaBtivgmFa Wun Tshig (proteinases) witu v
13u unzlaliv Ay nguigasAanguitiatuanliiana (exopeptidases) matisiu daiiieuiszim
tintandauafueds Fund aAvfuedniea uasissnntietaindauasiitu Gundd axiiumli

J L :'r 1 4 -3 1 y, s 1 :
wa lungaeulniiissainguiifazdesbuansremulildidunmeesdilumiinge iome
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usng

aziinlugaresBandnadinnninludliodn faudaiatiiudionn 3o
istudiuddy wiuesdraiu Banoudluudlwansouenfafunnmeaussifd Tl
W i luullegauasmdfsefmuarinuluutiaunn

devnsinnsiuismaiingne hutlhiaralianmsti wnududlmmudiiguas
feandrdmma utsmfennmnnndt 80% Wur uunilidn wanile usslruoad anas 68-80%
Tur veaweia Inunaidun &ant? an neum uarleiAen amad 60% Wun urniFan uazann
48% A BAUATY douuilpmumneaiaanie ulvedsFEunvils ues ullnunmin axiduas
wisgusiastiisanndwlavmusiwidasnd diad AwmFuAnne uanen 4efm usrii axiiui
uAzUiaR AT gandrieend Tandraciiuniige denBeuisufumeil sodiudinaed
Tedruszuaadtsannndrdmed dewiniinedunfesdd Nudnssusemsn

Aandiu

RanaAmiuluinamuscuiiand motumaaiu dnnginddamiu du uss

Apfiugian dndmiiueiegufnomisan

d - - + A ol - - | - g g
A7 4 Piundeninisine) Wdauntild @adndus100 nfniwninui)

fu Fraa@d uih
nasiiu 0.40 0.104
Teluratiu 0.16 0.035
Tuasiu 6.95 1.38
Tutaiiu 0.016 0.0021
Trdu 216.0 208.0
nIauwuInALn 1.37 0.59
nIMINGN 0.049 0.011
tuluinas 370.0 47.0
nA WT-aziluuiesn 0.51 0.050

fun : Pyler, 1973
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fueautls

- o P ' P
dumdsafinuluntlagfiinilasarsunlsfuasd (carotinoid) THunuguiniag

(xanthophyll) wIUINAA] 1eawaf (xanthophyll ester) wAtaiu (carotene) uar@ITHalau

1 L d
- =l U

(flavones) N mdanzuAlrfivatsd Al lucidauazdousin q 1asinadiudsngdd wauln-
Radnnign resaanie wrulnfled wamef unciunliulongn
wananFniuasdwmdediiluutluds frewthdalinsunainnimaniaaanou
Ml Avdetnhluied wiadnaamdows nauntes rnfimnareutiiue
1% Falawiolutm@stiannud sxidnue sala SinsAquniwis Teludmdn au
fisppunnadninns asi Wul@adindnind Srafaueaanudaluinmgadiuly
uffann uflafiaziidrdntu uazdrunassautiadn asfinainlvdeaautlianla uaranadunds

ullvrunmIvgy (a9019A, 2540)
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AmAmMlnruInsesutheiasg
J 13 : -3 1 i J L4
uthar@anlivieusaindraandianda scfiandmnlnauinisuinnduilanans

-’ -4 A‘ : A’ 3 &
wwsdauiislundatnlAuiliranintu Sl meinnnnisenas fuasalunig

-l - - m
AN 5 uam asALsznautesuihnuniulrzmadangy (Refiaadu 15%)

dngraravun dnaanan wll@uea  uth@eng

TN Fadn
fnTINTANR, % 100 100 85-90 72
Tusiiu, % 8.9 12.0 11.8 11.3
lnady, % 2.2 2.4 1.6 1.0
mAulanm, % 67.0 64.3 68.5 71.5
Wulevenu, % 1.8 2.0 1.09 0.12
iduluemng, % 11.2 11.2 7.87 3.15
i, % 1.5 15 1.37 0.66
Inazily, un./100 n. 0.29 0.40 0.42 0.31
natila@iin, }N./100 n. 4.8 55 4.2 2.0
Telunaduy, un./100 n, 0.12 0.12 0.06 0.03
WANIEEN, NN./100 N, 35 30 150 140
WMAN, Un./100 N, 3.0 3.5 3.6 2.2
Twiden, un./100 n. 3.4 3.3 4.0 3.0
Twifimaidean, un.100 n. 361 329 280 130
wnniidien, un./100 n. 106 129 110 36
NBIUAY, WN./100 N, 0.65 0.625 0.35 0.22
Weavefa, un./100 n. 340 345 270 130
ARDTU, 1N./100 N. 35 37 45 62
Wan"iig, un./100 n. 2.8 3.4 25 0.8

fAu": kent, 1983
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: o= | L : L4 - X
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200 N, 300 NF, 400 nin s winTidsuus 10 Alanfuiianisagniad W Taeld
¥in 6 Aland

vamausraslugavmainu¥aumuna 7 x 12 fa wingaae 1 flanFu dadannizes
Tugalvinniu ﬁ'lnﬁ’u'ldnﬂ'mmﬁqmnqa'lﬁuﬂu uknilnpatandancdnile gpdaudduda vinfeu
Fagnnzldachumiatlinnudy fianuiu 15 - 20 deuddamiseiia uaan 3 §9tue wdang
susinidauda dnaidaguanzifiuag vn"']mﬂ’ﬂuL‘EmﬁnTnurﬁﬂuﬁ'\nﬁq Lﬁﬂﬁtﬁmﬁqmﬁn-ﬁ'\q
3 aalugetanmaziililunimases geaztlszann 15 - 20 wsudairtaneluduanares
TnGaudminin L%mﬁﬂﬁﬂqmuqﬁﬂ?:mm 15 - 30 aaALTA TS

nmnifinuauanimasevinlae 1uiin srozian ?:u:mstﬁwmt%mﬁmTﬂurﬁL]u W

a1 60 Fu Iaedann 4 5 fu Al oiuaneain

ol o
AR TUNURSTTESLIA M INIINARDY
d & 4— - e «
#oun : Taaiwnziia 2A.ms.dryyn Inagaimd acusmatulatinnsinems

aoniu malulatinszaeninddrgummmianssia
FTBEIRIINTANEN . NOASNIEU 2550 — NNTIAN 2551
mgnwuAAquls . 2WMIMAREN Factorial (2x5) LU Randomized Complete

Block Design
tladn A An thiavesutlwdaiu ullvtinedh uasutledingd

fladt B Ao 1unnuudleild 0 n¥u, 100 n¥, 200 nFu, 300 niu,
400 nFu
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HANIINARBILAZIANTOL
anmidnsFruinudamdouresuiiiiinnds uazuthadaniinasansaigyeaadu
teialaudu Tantiads A Aautivdndiuazutilingd doutiads B Wun ot o
n¥u, 100 n¥u, 200 n$, 300 nFuuaL 400 n¥u AeABn1InARed Factorial  (2x5) WU

. v o
Randomized Complete Block Design HANTNARBITIAIL

al
masigidulassadulendndnds 5 5u
o ) - o - o
nsAnsdasy A wudn uthdradrininaigraaduladinlaudguaaen 3.49

- 1 1 J -~ -3 J i d' L.
wudmAT Janannduthiinadnininaigreuduloialaugijuiedeh 3.33 irusiwar an

-~ [ o] - 1 ] [] 1 ol o © [ -dl [
MArPEAIA LRI U adAnLG TanuusnsinetwiidadAynsedu 05

daun1snenilade B wudn Bannudh 300 nfuafige Tasfiniseigyreadulaede

3.82 LIUALAT TE989NAG 100 NFH, 200 ndi, 400 nfw, 0 ndu Tanfinnireadulanied
3.64, 3.58, 3.46 UAx 2.55 MIURINAT ATNAAD SINNIFIATITEAIAI LU T T unWaTIRWLGN
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SOURCE df sS MS F F.05
REP. 3 0.0607 0.0202 0.43 2.96
Treatment 9 15.4051 1.7117 36.14 2.25
A 1 0.2326 0.2326 4.91 4,21
B 4 7.9073 1.9768 41.74 2.73
AxB 4 7.2653 1.8163 38.35 2.73
ERROR 27 1.2787 0.0474
TOTAL 39 16.7444 0.4293
Grand Mean = 3.4088 CvV= 6.3842
FACTORA = ulhdadn
FACTORB = uthinand

TWO WAYS TABLE
AB B1 B2 B3 B4 B5 AVERAGE
A1 2.55 4.25 4.10 3.43 310 3.49
A2 2.55 3.02 3.05 4.21 382 333

AVG 2.55 3.64 3.58 3.82 3.46 3.41




DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 4.73593360097177E-02
STANDARD ERROR OF MEAN = 4.86617591182839E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .
Al 3.4850000 A
A2 3.3325000 B

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 4.73593360097177E-02
STANDARD ERROR OF MEAN =.076940996882122
NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
B4 3.8187500 A
B2 3.6375000 AB
B3 3.5750000 B
B85 3.4624999 B
B1 2.5500000 C

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 4.73593360097177E-02
STANDARD ERROR OF MEAN =.108811001293203
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
R100 4.2500000 A
W300 42126000 A
R200 4.100000C AB
W400 3.8249999 B
R300 3.4250000 C
R400 3.0999999 D
W200 3.0500000 D
w100 3.0249999 D
WO 2.5500000 E
RO 2.5500000 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SN MS F F.05
REP. 3 0.2007 0.0669 1.49 2.96
Treatment 9 26.4518 2.8280 62.98 2.25
A 1 0.0856 0.0856 1.91 4.21
B 4 11.1446 2.7862 62.05 2.73
AxB 4 14.2216 3.5554 79.18 2.73
ERROR 27 1.2124 0.0449

TOTAL 39 26.8649 0.6888

Grand Mean = 6.3363 Cv= 3.3443

FACTORA = uthinidn

FACTORB = uthi1ana

TWO WAYS TABLE
AB B1 B2 B3 B4 BS AVERAGE
A1 5.34 7.38 6.54 6.21 5989 6.29
A2 5.34 5.59 6.15 713 7.71 6.38
AVG 5.34 6.48 6.34 6.67 6.85 6.34

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B

NUMBER OF MEANS =5

ERROR DEGREE OF FREEDOM =27

ERROR MEAN SQUARE = 4.49037621992492E-02
STANDARD ERROR OF MEAN = 7.49197589084893E-02

NAME D MEAN RANKED AT PROBABILITY LEVEL .05




BS
B4
B2
B3
B1

6.8500000
6.6687500
6.4812500
6.3437500
5.3375000

A
AB
BC
C
D

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27

ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

= 4.49037621992492E-02
=.105952539138108

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

W400 7.7126000 A
R100 7.3750001 B
W300 7.1250000 B
R200 6.5375000 C
R300 6.2125000 D
w200 6.1499999 D
R400 5.9874999 D
w100 5.5874999 E
w0 5.3375000 E
RO 5.3375000 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df S8 MS F F.05
REP, 3 0.3758 0.1253 1.19 2.96
Treatment 9 33.5056 3.7228 35.38 2.25
A 1 2.7826 2.7826 26.44 4.21
B 4 14.3627 3.5907 34.12 2.73
AxB 4 16.3602 4.0901 38.87 2.73
ERROR 27 2.8411 0.1052
TOTAL 39 36.7224 0.9416
Grand Mean = 8.6613 Cv= 3.7453
FACTORA = uthiradn
FACTORB = ulhima@

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
A1 7.54 9.29 8.78 8.34 8.05 8.40
A2 7.54 7.93 8.92 9.89 10.35 8.93

AVG 7.54 8.61 8.85 9.1 9.20 8.66
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.1056226274057124
STANDARD ERROR OF MEAN = 7.25349136820069E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 8.9250000 A
A1 8.3974999 B

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.105226274057124
STANDARD ERROR OF MEAN =.114687768559426
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 9.1999899 A
B4 9.1124899 A
B3 8.8500000 AB
B2 8.6062500 B
B1 7.5375000 C

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



DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.105226274057124
STANDARD ERROR OF MEAN =.162192997735047
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
w400 10.349998 A
w300 9.8875000 A
R100 9.2874999 B
W200 8.9249999 BC
R200 8.7750000 CD
R300 8.3374998 DE
R400 8.0500000 E
w100 7.9250001 EF
WO 7.5375000 F
RO 7.5375000 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.05
REP. 3 0.4109 0.1370 5.08 2.96
Treatment 9 12.5300 1.3922 51.65 2.25
A 1 0.2560 0.2560 9.50 4.21
B 4 3.1025 0.7756 28.77 2.73
AxB 4 9.1715 2.2929 85.06 2.73
ERROR 27 0.7278 0.0270

TOTAL 39 13.6687 0.3505

Grand Mean = 11.7375 Cv= 1.3988

FACTORA = ulhfrud

FACTORB = uthfnaa

TWO WAYS TABLE
AB B1 B2 B3 B4 BS AVERAGE
Al 11.19 12.51 12.01 11.44 11.14 11.66

A2 11.19 11.26 11.64 12.46 12.54 11.82

AVG 11.19 11.89 11.83 11.95 11.84 11.74
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 2.69570442471916E-02
STANDARD ERROR OF MEAN = 3.67131068197664E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 11.817499 A
Al 11.657499 B

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 2.69570442471916E-02
STANDARD ERROR OF MEAN = 5.80485187657613E-02
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
B4 11.949999 A
B2 11.887500 A
BS 11.837499 A
B3 11.825000 A
B1 11.187500 B

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 2.69570442471916E-02
STANDARD ERROR OF MEAN = 8.20930025142088E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 12.537499 A
R100 12512500 A
w300 12462498 A
R200 12.012500 B
w200 11.637500 C
R300 11.437500 CD
w100 11.262500 DE
wo 11.187500 DE
RO 11.187500 DE
R400 11,137499 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.05
REP. 3 0.0516 0.0172 0.37 2.96
Treatment 9 29.8555 3.3173 71.35 2.25
A 1 3.9879 3.9879 85.77 4.21
B 4 5.2295 1.3074 28.12 2.73
AxB 4 20.6381 5.1595 110.97 2.73
ERROR 27 1.2554 0.0465
TOTAL 39 31.1624 0.7990
Grand Mean = 13.9618 Cv= 1.5444
FACTORA = wllvihadn
FACTORB = ullfmnaa

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
A1 13.29 14.79 14.19 13.66 1231 13.65
A2 13.29 13.65 14.38 1459 1549 14.28
AVG  13.29 14.22 14.28 14.13 13.90 13.96
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 4.64947588516898E-02
STANDARD ERROR OF MEAN = 4.82155363195774E-02
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 14277500 A
Al 13.646000 B

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 4.64947588516898E-02
STANDARD ERROR OF MEAN = 7.62354566882184E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B3 14281250 A
B2 14.218750 A
B4 14125000 A
BS 13.896250 B
B1 13.287499 C

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




56

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 4.64947588516898E-02
STANDARD ERROR OF MEAN =.107813216782185
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 15487499 A
R100 14.787499 B
W300 14.587500 BC
W200 14.375000 CD
R200 14.187500 D
R300 13.662500 E
w100 13.650000 E
WO 13.287499 F
RO 13.287499 F
R400 12.305000 G

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.05
REP. 3 0.1274 0.0425 0.92 2.96
Treatment 9 21.0943 2.3438 50.60 2.25
A 1 4,1281 4.1281 89.11 4.21
B 4 5.85621 1.4630 31.58 2.73
AxB 4 11.1141 2.7785 59.98 273
ERROR 27 1.2507 0.0463
TOTAL 39 22.4724 0.5762
Grand Mean = 17.1988 CV = 1.2514
FACTORA = ullifdn
FACTORB = uflhdoad

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
A1 16.48 17.76 17.32 16.55 16.28 16.88
A2 16.48 17.00 17.76 17.78 18.59 17.52

AVG  16.48 17.38 17.54 1716 17.43 17.20
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2

ERROR DEGREE OF FREEDOM =27

ERROR MEAN SQUARE =.04632316186649

STANDARD ERROR OF MEAN = 4.81264801676219E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 17.520000 A
Al 16.877500 B

MEANS NOT SHARING LETTER {N COMMON DIFFER SIGNIFICANTL
BY DUNCAN'S MULTIPLE RANGE TEST.

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = .04632316186649
STANDARD ERROR OF MEAN = 7.60946465483036E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B3 17.543749 A
B5 17431250 A
B2 17.381250 AB
B4 17.162500 B
B1 16.475000 C

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.04632316186649
STANDARD ERROR OF MEAN =.107614081172598
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
W400 18.587500 A
W300 17.775000 B
W200 17.762499 B
R100 17.762499 B
R200 17.324999 C
W100 17.000000 D
R300 16.550000 E
WO 16.475000 E
RO 16.475000 E
R400 16.275000 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE df SS MS F F.05
REP. 3 0.0895 0.0298 0.41 2.96
Treatment 9 57.3312 6.3701 87.12 2.25
A 1 18.0902 18.0902 247.40 4.21
B 4 16.4194 4.1048 56.14 273
AxB 4 22.8216 5.7054 78.03 273
ERROR 27 1.9743 0.0731

TOTAL 39 59.3950 1.5229

Grand Mean = 18.7000 CV = 1.4460

FACTORA = ulhfhodn

FACTORB = uthdmaa

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
Al 17.46 18.99 18.44 17.80 17.45 18.03
A2 17.46 18.76 19.22 20.25 21.16 19.37

AVG 17.46 18.88 18.83 19.03 19.31 18.70
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 7.31204839632011E-02
STANDARD ERROR OF MEAN = 6.04650659319913E-02
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 19.372600 A
A1 18.027500 B

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTORB
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =7.31204839632011E-02
STANDARD ERROR OF MEAN = 9.56036636086721E-02
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
B5 19.306249 A
B4 19.025000 B
B2 18.875000 B
B3 18.831249 B
B1 17.462500 C

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

PROBLEM IDENTIFiCATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27

ERROR MEAN SQUARE 7.31204839632011E-02

STANDARD ERROR OF MEAN =.135203997687939
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 21.162499 A
w300 20.250000 B
w200 19.224999 C
R100 18.987500 CD
w100 18.762500 DE
R200 18.437500 E
R300 17.800000 F
WO 17.462500 F
RO 17.462500 F
R400 17.449999 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SCURCE df SS MS F F.05
REP. 3 0.1891 0.0630 0.55 2.96
Treatment 9 99.3928 11.0436 95.52 2.25
A 1 31.0641 31.0641 268.69 4.21
B 4 16.6631 4.1658 36.03 273
AxB 4 51.6656 12.9164 111,72 273
ERROR 27 3.1216 0.1156
TOTAL 39 102.7034 2.6334
Grand Mean = 209313 Cv= 1.6245
FACTORA = wihihad
FACTORB = ulhfad

TWO WAYS TABLE
A/B B1 B2 B3 B4 BS AVERAGE
A1l 19.80 21.47 20.18 19.63 16.17 20.05
A2 19.80 20.00 22.54 22.54 24.19 21.81

AVG 19.80 20.74 21.36 21.08 21.68 20.93




DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.115613984708303
STANDARD ERROR OF MEAN = 7.60309097368641E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 21.812500 A
Al 20.050000 B

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.115613984708303
STANDARD ERROR OF MEAN =.120215423671582
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 21.681249 A
B3 21.356250 AB
B4 21.081249 BC
B2 20.737499 C
B1 19.800000 D

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE =.115613984708303
STANDARD ERROR OF MEAN =.170010282562779
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 24.187500 A
W300 22.537499 B
W200 22.537499 8
R100 21.474999 C
R200 20.175000 D
W100 200000000 DE
WO 19.800000 DE
RO 19.800000 DE
R300 19.625000 EF
R400 19.174999 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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SOURCE af 55 MS F F.05
REP. 3 0.1687 0.0562 0.86 2.96
Treatment 9 145.7002 16.1889  246.42 225
A 1 42.84390 42.8490 652.21 4.21
B 4 35.2096 8.8024 133.98 2.73
AxB 4 67.6416 16.9104 257.40 2.73
ERROR 27 1.7738 0.0657

TOTAL 39 147.6427 3.7857

Grand Mean = 23.1675 CV= 1.1064

FACTORA = ulhdhdn

FACTORB = ullhtmea

TWO WAYS TABLE
A/B B1 B2 B3 B4 B5 AVERAGE
Al 21.43 23.68 22.64 21.78 2115 2213
AZ 21.43 22.45 24.36 25.64 2714 2420

AVG 21.43 23.06 23.50 23.71 2414 2317
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 6.566976565597 115E-02
STANDARD ERROR OF MEAN = 5.73138973372565E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
A2 24.202499 A
Al 22.132500 8

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

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 6.56976565597115E-02
STANDARD ERROR OF MEAN = 0.06212285833951E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
B5 24143749 A
B4 23.706249 B
B3 23.499999 B
B2 23.062500 C
B1 21.425000 D

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 6.56976565597115E-02
STANDARD ERROR OF MEAN =.12815777050155
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 27137499 A
W300 25.637499 B
W200 24.362499 c
R100 23.675000 D
R200 22.637499 E
w100 22.449999 E
R300 21.775000 F
WO 21.425000 FG
RO 21.425000 FG
R400 21.150000 G

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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(1.4.) Wutldiduazuthdnan| 50 Hamdanzdade

SOURCE df - 8§ MS F F.05
REP. 3 0.2667 0.0889 1.07 2.96
Treatment 9 139.3993  15.4888 18575  2.25
A 1 44.4156 444156 53265  4.21
B 4 30.6371 7.6593 91.85 2.73
AxB 4 64.3466  16.0867  192.92 2.73
ERROR 27 2.2514 0.0834
TOTAL 39 141.9174  3.6389
Grand Mean = 251612 CV= 1.1477
FACTORA = utlfrudn
FACTORB = uflafinand
TWO WAYS TABLE
AB B1 B2 B3 B4 BS AVERAGE
A1 23.44 26.14  24.56 23.26 2314 24.11
A2 23.44 2490  26.49 27.63 2863  26.21

AVG 23.44 26.52 25.52 25.44 25,88  25.16
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DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR A
NUMBER OF MEANS =2
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 8.33865166411367E-02
STANDARD ERROR OF MEAN = 6.45703169580019E-02
NAME D MEAN RANKED AT PROBABILITY LEVEL .05
A2 26.214999 A
A1 24.107499 B

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

DUNCAN'S MULT!PLE-RANGE TEST

PROBLEM IDENTIFICATION =FACTOR B
NUMBER OF MEANS =5
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 8.33865166411367E-02
STANDARD ERROR OF MEAN =.10209463541314
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
BS 25881249 A
B3 25.524999 B
B2 25.518749 B
B4 25.443749 B
B1 23.437500 C

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

PROBLEM IDENTIFICATION =INTERACTION AB
NUMBER OF MEANS =10
ERROR DEGREE OF FREEDOM =27
ERROR MEAN SQUARE = 8.33865166411367E-02
STANDARD ERROR OF MEAN =.1443836180468
NAME |ID MEAN RANKED AT PROBABILITY LEVEL .05
w400 28.625000 A
W300 27.625000 B
W200 26.487499 C
R100 26.137499 C
W100 24.900000 D
R200 24.5626500 D
WO 23.437500 E
RO 23.437500 E
R300 23.262499 E
R400 23.137499 E

MEANS NOT SHARING LETTER IN COMMON D{FFER SIGNIFICANTL
BY DUNCAN'S MULTIPLE RANGE TEST.
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