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Special Project Title Screening and Efficiency Testing for Cellulase Enzyme by
Microorganism from Cow Feces for Feed Production
Name Mr.Chaowarit Sodagool

Mr.Weerayut Sertsungnoen

Department Applied Biology
Program Biotechnology
Academic Year 2007

Special Project Advisor Assis.Prof. Linchong Sul(lampoo1

Special Project Co-Advisor Mr. Siritham Singhtho2

Abstract

The objective of this research was screening and efficiency testing for cellulase enzyme by
microorganism from cow feces for feed production. Bacteria and lactic acid bacteria strains from
various sources of cow feces (from Kasetsart University, Kamphaeng Saen Campus and King
Mongkut's Institute of Technology Ladkrabang) were selected by testing of cellulase enzyme
production. Comparison of clear zone sizes and activity of cellulase enzyme by reducing sugar
analysis were investigated. The results were shown that III, V, and E,; strains had efficiency of
cellulase enzyme production. These bacteria strains were studied optimum condition of cellulose
degradation, which all of them can used pineapple residue for optimum carbon source, optimum
pH were 3 and optimum incubating time were 24 hours. For optimum temperature of III, and V,
strains were 37 °C and E,, strain was 45 °C. After that, three strains were designed 7 treatments
for degradation of pineapple residue, 1 (I1L,), 2" Vo, 3" (E,p, 4" (I, & V), 5" (I, & E,), 6"
(V, & E) and 7" (I, ,V, , E,p). The Seventh treatment had highest efficiency for reducing sugar
production at 133 mg/ml, which had difference significantly when compared with all treatment.
Therefore, three strains of 7" treatment had highest efficiency for fermentation of pineapple

residue in order to feed production,

! Department of Applied Biology, King Mongkut’s Institute of Technology Ladkrabang, Thailand
2 Biotechnology Department, Thailand institute of Scientific and Technological Research, Thailand
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2.8 1waglaa

waglaa (Cellulose) HumslsznoviidRauosmiuradiy Humilylansaiid
ynfigaluTan U glucan A1 glucose WuFoURBAUAI Wtz B (1 - 4) Humvoruazass
Tiuanda g lfudelag  H- bonds 5331903 ABLYBIBBNFIOULIMMIU Pyranose il
vy -oH vosluanada 'l uazsauddudiuta Sonda idule (gbril Tudnidvigndoun
Tignsolfimaglaaifuumssveandanu ifosnnlifioulsn cellulase uddulodidon
1i1&5 s adulofmanauueits 9y hemicellulose 1az pectin 11/38 Toi luaaruziily

NINDINIT (fiber)

CH,0H H OH CH,0H H OH
0 0
H/h 0 oH HA\H H/u o— /oH H\M
OH H H o—I\OH H H 0—
H H d H H d
H OH CH,0H H OH CH,OH

mwnh 2.1 Tassadevesrsaglaa

=
NI : V3581 (2546)
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] ¥
TassadvesTwagausuy liffsd e dszneudrumizvdosveaimang Ina
] ] ar 9 3 ar [] Y : o a
wawe mizuaesuihwduudie wuse B (1-4) wagTares liazawdmi dwhazas
= o 1 ’ 1A 1 4
dun3d wieasazmwudseu udvzazanlunsauaziuaun Wodesaais Tavanysalay
=} L4 9 : ' P} [T 1 ) 1 I'4 9
nsansoou lelvs laihmang Indediudes uadimsdevaatvad ldanysae dwala
= 4 . . a ¢
luTod (Cellobiose)  Fuilu'lauannilsa (Disaccharide)  uazldlodalnuwanilsa
(Oligosaccharide) 51!‘]
Ce = ' - o & <
o lydndovaniusag lamvzSoniuvagas wudnou lvdivagamibubu lan
a oy - ¥ o 4 0y a o ' o o
1¥99%0U (Complex  enzyme) filsznoudiuduladodados 3 wila Hauswiude C,
[Endoglucanases; 1,4—B—D—glucan 4—glucanohydrolase; EC 3.2.14], C, |Exoglucanases; 1,4—B—D—
glucan cellobiohydrolases; EC 3.2.1.91] uay B—Glucosidases {Cellobiases; EC 3.2.1.21) a9
e lunIng 2.2
o = o
1) Endoglucanases (C,) Atindovaaioaag Taa hldlungina walalulea uas
o [ 1 v
Todlnumanilsa laszdosaaeduluvosmivmaglaauuudgy (Random)
] { 1 = o
2) Exoglucanases (C,) Yiwiidosaamaag TaduazTod Tnuwanmlsa lthiluaala
luTee Tavszderaaedmularvvosmusag las

3) B-Glucosidases Mimithntessaomalalulealihiunglna

Native cellulose

l pretreatment
Linear cellulose

g
Oligosaccharides

CX
Cellobiose
l B-Glucosidase

Glucose

217 2.2 dumeumstosamuiragla

A : MITH (2546)
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TyiauaTaoldiagmamununs 1dun Hidnmd Hdadr Wienddruazrudeniy
[ [4 [ o o
unasasueu wuhihdd Weulmilsuaumagane (23.931 Uml) wauduwagaa
0.226 Uml amzi$rdrudh Iivagiaagage 0.656 Uml) waudylonaumd 21.708 Ul
awdordesi Ifiangma 0.367 Uml lauauia 13.409 Uml uaziffendrdaanivisag
[@a 0.263 U/ml lesianiud 2.001 Usml MISIANENTATERUNIN xyloside amg1omunsnan
¥
] ] a o
pulatlawauma1dady d1s32m dildawsondaeulanlldgede 105.847 Uml Tao

¥5hdmaduiagavlunswas
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3.1.1 madulzsanuiaisnmiimieninnisautheonutdiuas nldendunleseaaiug
~
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3.1.2 maduilgsaRugassanauudia
32 9IMIIaBIYe
3.2.1 Yeast Malt Agar e MERCK

-

3.2.2 Yeast Malt Broth #8¥19 MERCK

h.

3.2.3 Lactobacillus MRS Agar ¥ MERCK
3.2.4 Lactobacillus MRS Broth 8¥e MERCK
33 arndl
3.3.1 Congo red
3.3.2 Sodium chloride
3.3.3 Acetic acid
3.3.4 Nelson reagent
3.3.5 Alkaline copper reagent
3.3.6 Carboxymethylcellulose(CMC)
3.4 gilnsal
v dy . ) v
3.4.1 fiavaiye (Laminar flow) B¥® CTL 3U 90B7
34.2 i1nSpuveuAvuio (Shaker) ¥¥o CTL ju ST 1
343 fuuFeuuunIunuguunll (Incubator) BW0 Scientific 3 Series 2000
34.4 psesraiminaziden {Analytical balance) o¥o Satorius
345 ioeiaanuilunia-aa (pH meter)
34.6 195993AAINIRANAULAY (Spectrophotometer) BWB Secoman U Uvikon XS
3.4.7 ﬂﬁlﬂd‘qaﬂ‘i‘iﬂﬁ’ {Microscope) 7o Olympus ‘iu U-PMTVC
348 1n53iluvIng {Centrifuge) 79D Jouan g'u BR4

4 A 1 ¥ { 1)
349 I1NT03U9HUYD (Autoclave) B0 Yamoto 3U S 300
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14915 Yeast Malt (YM)Broth Wl Carboxymethylcellulose (CMC) B UUIATOUTHIANS D
59U 150 SouUABINT Nganadl 37 odsuraiFua Wunar 48 41 Tue Mondaninasy 48 $2Tus

°o_ o ] d'lv 2 o b 3 -3 -5 -7 ql: a_ o T o P=)
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[l ) ] ¢ a &
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= o o © o d et a P A 9

37 paruaaidue (i 48 $alua wasnminihwudy 4R guwgd 4 esmaaidea e ldly

»
asAnEAuaD 11

w A ad da '
3.6.1.2 mIfaeauuaiiGeninnumnselumsdenaaimvaglan

Anmanuamisalunisadivenled cellulse Tasiasasidrwvuiavesuioudiu
°l.avim1mm€r’mhugru dna1alnladl (Ratio of the size of CMC hydrolysis zone to colony diameter)
AMITUDI Hankin 1A% Anagnostakis (1975) Taetiu¥eNieTeyuueIm1s YM agar way CMC 11
Tfif0919d78 mrsazaelm@ounaelsd  anudindudosar 0.85 i ldTannsaaniduuaad

3 b 4 »
AMUE1INaY 590 wr Tuwas YsuwenuaiiFeld 1daimsgandunaaszuiw 0.2 ainiuilnla
Ad A v (o a :i s o

asazasuniiGenidevandiliuas 80 lulasdns ammgquimzdiensin wed 3 vunu

=

¥ 1 o a o an I3 : v 1
mizi¥ehiiomisuvnalsuinsg 25 Gaddas ¥imsnaaes 3 $1uuhgungil 37 ssrnaidea Tae
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as19matIa 24 48 waz 72 21T TasTavnaduiugudnaisvesinlail favnaveslalall
la Arwmsdond Congo red (Hendricks 4ag Doyle, 1995) 15 W1f MiniuTunesnuazm

= ¢ LY ¥ S uw =
Uk GRE] T‘lﬂﬂﬂllﬂﬁ'ﬂvliﬂ mmwmm%’auaz 0.85 A UNIUITIUDINIG 'VNUI'] 15 U INODALIAS
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o = 4 a aa A o a4 & ¥ 1
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' a A a a o S o w4 A4a 4 a ¥
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s
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02 Tumd fies 5.4 USuas 0.5 faddns vuiigaingil 50 esiaion Wunar 1 42T
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WouuniFoniiialavihidioewo msdoudouudeIuunIuoImIs YM agar Way CMC 1

angd 37 osmuaradoadunn 24 ¥2Tus uazdinszduszAnamvououla Tasnau
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s’d' ar Y ad =l 4 3/ = o an, [y
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»
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1. gA3I0IH1T Yeast Malt Broth Wad CMC

RIGINERY (Peptone) 5.0
Tamana {Yeast Extract) 3.0
uoANAAA(Malt Extract) 3.0
asvendamaglaa (CMC) 100
yhndy 1.0

flsalnoiigungll 121 esmwadoa dunat 15 il

2. gAT Yeast Malt Agar

il Tau (Peptone) 5.0
Tadana (Yeast Extract) 3.0
yeananA(Malt Extract) 3.0
msvendmiawagloa (CMC) 10,0
AU (Agar) 15.0
shndu 1.0

& &4 - a a
HQNWL%ﬂﬂQNﬁQM 121 a9 lerae ni‘lunm 15 4N

3. gnIvIMmIT MRS

1wl Tau (Peptone) 10.0
lﬁyﬂﬂﬁ'ﬂ (Meat Extract) 8.0
Tadana (Yeast Extract) 3.0
IxAsuozdian 5.0
lasiouTukisudiasn 20
LuntFouaama 0.2
wyamiladama 0.05
N4 80 (Tween 80) 1.0
FBUF (CMC) 10.0
yindy 1.0

ans

& o A 4 = o =
uﬂmil‘hﬂﬂqmﬁgu 118 a9A sy lﬂul’la‘l 15 UIN



4. §M3DIMNMI MRS Agar
i Tau (Peptone)
Ldﬂﬁ A (Meat Extract)
?Jﬁfv{ﬁ N9 (Yeast Extract)
TaAonozaan
lasion Tudloudiasn
Luniidsugava
mamtadama
N4 80 (Tween 80)
Fdud (CMC)

s &
HINEH

e

4 (Agar)

q
2 ] df =

100 0
80 YU
30 0w
50  niw
20  nsu
0.2 niu
0.05 n3u

1.0 aaans

100 iU
1.0 ans
150 5w

I=)

HasuroRgunNi 118 paruyasun L‘ﬂuﬂﬁ'l 15 W%
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asa d =y
ABAUATIEHNINIAN
1. myiauendinveaeylsiivagaa muITvues Wood uaz MacCrae (1977)

1.1. M3RUAI0813
o " c:n 9 4' Qll ul.r a aa 1 1
WA Treatment MIFIAWATOIFY 1ALFI Treatment 8z 5 Undans lalulnsiva
v
|@N Phosphate buffer pH 7 1U3u1A3 5 Uaddns vAlaL NIpUB AT IANADA centrifuge
USua 10-15 dafans
1.2. MIATVY crude enzyme
A 3w 1 ; .&' = ST Y ¥ < y =
1. Wenudeinmsazaeeimsidoudorsuim 10-15 Tadans lauda dnilumies
o 5 A - o 1 a A = =
HENATNOUIFAA ATVIATOUNILINTIWSIFY 10,000 50UARUIN NBUNQH 4 A araIToe
W 15-20 widl
=] 2 9 Vg ¥ ar ana
2. uarsazawlanouuudlsznouaan crude enzyme 1419 lumsiauenAinves
Ls 1
o lslisaguadse )
1.3. m3Infsunanihon
at e 4 i ]
1. M3iauenainveunu lnlivagoaiiuesnszA1unsoa [Fpase activity] laowauuaziiy
a aa ar ¢ o o o
#1502010904 crude enzyme 0.25 Uadans AUAI1TAZAW 1 LDTIFUA NTLAIBATO LLDT 1
YUIA 1x6 IBUANAT JU acetate buffer 0.2 M pH 5.4 USuns 0.5 Iaddns
2. i lhiudigamail 50 essruvadoa Wunat 1 $2Tus
¥
aan b4 L] =
3. wyalfiinlaonmsdulutinion 5 uii
o = ¢ [a :’ aa o = . Qs :.f
4. i in T AlTuuaTA9% A135Y09 Somogyi-Nelson #ail

o

= ['d R a aa w :
wumsazaiedant lanolitles [Alkaline copper reagent] 1 iaaans weau gy duluih

= o

o o % 3 a o a an
Hoa 15 wH Hldteuiui vdanmiuRumsazaouadu [Nelson reagent] 1 Tndans Wary
¥ 9 w ¥ i e vl a 9 = o = °y < a aa 9 9
Tdhiu udadana Bngavgiives iune 30 wid nimiu@Euindu s Tadaas waulmd
@ n‘a’ ) ar ] P= 1 4:}. = : S a o =1 =1
fuBnase i ldianimsgandunaeii 520 w1 Tumes uagmidSuanhamasaiad nfSeuiou
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funsinasgiuvesthaang lne
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2. msnfSinanihmasaad
=
mamdeunnrinasg
4 s 4 2 &
w30y Stock Tagazawiharauigns ihndulwldaududu 1% [1 mgml = 1000
: o o : a @ =
ppm =0.10 g/mi] ANwiluhmaniasguriia lyTuweiFuuhamarilamortudedieh
= [ uy 3 o = o
doamsnsadiuia iy IngTaadimsvnitmiaduiiu Ty Tuwefvieled Inwesues
o oy oy n’: o a o
nglna wio i lxTaadhhianuiasgiu SnsunimaiuduluTuwesuselodTnwes
v ¥ ]
yoi'lwTaadir Idimadesadiminduldanudududie 9 1wy 0,20,40,60,80,...,200

TuTnsnsusoiiaddns Taold Volumetric flask

A3 1.9 uandasIdumsazaw lumsiasounsmuIasgIung Ina

anududunglag | 1USuras Stock Al Puastindu UFuassu
(IaansSunoiianans) 1l (Waaans) (Inaans) (Hnaans)
20 2 98 100
40 4 96 100
60 6 94 100
80 8 92 100
100 10 90 100
120 12 88 100
140 14 86 100
160 16 84 100
180 18 82 100
200 20 80 100
NN 1 luTasniudediadfins =1 ppm
10" ppm = 1 %
datu 10° Wlnsnfudesioddns = 1 %

f ¢

o o o = ay 3 o o s :
hasazasiaalude 2) lhmazvdsuaniea lae 99 5@etun1simieviinea

(MsTananaidvesoulediagod a1u3510e Wood 1Az MacCrae) Fafinvingdedieas
23 FuhAunaoR 18 nudazdeda T aransmsn 319 OD [Optical Density] Aufin
anududuais q TaoldTsunsy Excell adansmudamainnudu [m] 910gas Y = mx
Funasm R>aasiinn 099 3l udald m dusnioumasguiomanududuniedsina

¥
vhataluddedaneld
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MARUIN A

a d aa
AUANEHHANNNTON

=t ) aa s oA L4 o @ o
1. uivuieunatavelssaninweou lslisagaaninuuaGemenug I, v v,

ANOVA
Value
Sum of
| Squares df Mean Square F Sig.
Between Groups 677 2 338 3E+007 .000
Within Groups .000 3 .000
Total 677 5

Multiple Comparisons

Dependent Variable: Value

Mean
Difference 95% Confidence Interval

{I) Isolate  (J) Isolate (I-J) Std. Error Sig. Lower Bound | Upper Bound

LSD 1.000000 2.000000 |.712500000* iainlalainlel .000 71213252 71286748
3.000000 }.000000000 il 1.000 -.00036748 00036748

2.000000 1.000000 | -71250000" bl .000 -.71286748 - 71213252
3.000000 | -.71250000* e .000 -.71286748 - 71213252

3.000000 1.000000 | .000000000 iaiaininiaioh 1.000 -.00036748 .00036748
2.000000 |.712500000* e .000 71213252 71286748

*. The mean difference is significant at the .05 level.

= aa a s L4 a = F==! (V.4
2. IIEU‘UL‘VIU‘U‘VI'N’ETQWUENTJ‘SzﬁﬂﬁﬂWWlElull“ﬁiJl‘]fﬁqmﬁi]Wﬂllf’lﬂﬁlﬂlﬂ‘]jﬂtlﬁﬂﬂﬁUﬁ'IUWNQ C,

WAz E,,
ANOVA

value

Sum of

Squares df Mean Square F Sig.
Between Groups .036 2 .018 2737352 .000
Within Groups .000 6 .000
Total .036 8




Dependent Variable: value

Multiple Comparisons

58

Mean
Difference 95% Confidence Interval

() Isolate  (J) Isolate {I-J) Std. Error Sig. Lower Bound | Upper Bound

Lsb 1 2 -.03010000" | .00006667 .000 -.0302631 -.0299369
3 .11750000" } .00006667 .000 1173369 1176631

2 1 .03010000* | .00006667 .000 0299369 .0302631

3 .14760000" | .00006667 .000 1474369 1477631

3 1 -.11750000* | .00006667 .000 -.1176631 -.1173369

2 -.14760000* | .00006667 .000 - 1477631 -.1474369

*. The mean difference is significant at the .05 level,

=1 as a o 4 o o o
sufSsuiisunsatavestsza@niaimen lydwaguaninuuaiiGueowus 11, v, uazE,,

Tuems YM waw nglaa mnduiesa uas cMC

ANOVA
Sum of
Squares df Mean Square F Sig.
4 Between Groups .027 2 .014 |16415.000 .000
Within Groups .000 3 .000
Total .027 5
V7 Between Groups .044 2 .022 [10920.333 .000
Within Groups .000 3 .000
Total .044 5
E28 Between Groups .002 2 .001 902.104 .000
Within Groups .000 3 .000
Total .002 5
Multiple Comparisons
Mean
Difference 95% Confidence Interval
Dependent Variable {1} carbon (J) carbon (I-J} Std. Error Sig. Lower Bound Upper Bound
4 LSD 1 2 -.12250000* | .00091287 .000 -.1254052 -.1195948
3 .03500000* [ 00081287 000 .0320948 .0379052
2 1 .12250000* | .00091287 .000 1195948 .12540852
3 .15750000* | 00091287 .000 1545948 .1604052
3 1 -.03500000" | .00091287 .000 -.0379052 -.0320948
2 -.45750000* | .00091287 .000 -.1604052 -.1545948
v7 LSD 1 2 -.18100000* | 00141421 1000 -.1855007 -.1764993
3 100000000 | 00141421 1.000 -.0045007 0045007
2 1 .18100000* | 00141421 000 1764993 1855007
3 .18100000" | 00141421 000 1764993 1855007
3 1 .00000000 | 00141421 1.000 -.0045007 0045007
2 -.18100000" | .00141421 .000 -,1855007 -.1764993
E28 LSD 1 2 -.02505000* | .00092105 .000 -.0279812 -.0221188
3 .01350000" | .00092105 001 0105688 0164312
2 1 .02505000" | .00092105 .000 0221188 0279812
3 03855000 | .00092105 .000 .0356168 0414812
3 1 -.01350000" | .00092105 .001 -.0164312 -.0105688
2 -.03855000" | .00092105 .000 -.0414812 -.0356188

*. The mean difference is significant at the .05 level.
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) oA I3 oo o o {
4. nSvuifvuneatavestszdnsnmen leliwagaaninuuaiGyaienug 1, V, uagE,M

vl 30 37 LA 40 DAFNITALTYA

ANQVA
Sum of
Squares df Mean Square F Sig.
4 Between Groups .007 2 .003 | 1668.000 .000
Within Groups .000 3 .000
Total .007 5
V7 Between Groups .015 2 .008 | 5131444 .000
Within Groups .000 3 .000
Total .015 5
ANOVA
E28
Sum of
Squares df Mean Square F Sig.
Between Groups .001 3 .000 365.980 .000
Within Groups .000 4 .000
Total .001 7
Multiple Comparisons
Mean
Difference 95% Confidence Interval
Dependent Variable () temp (J) temp (1-J} Std. Error Sig. Lower Bound | Upper Bound
4 LSD 30 37 -.06000000* |00141421 .000 -.0645007 -.0554993
40 .01800000" 100141421 001 .0134993 0225007
37 30 06000000 100141421 .000 .0554993 .0645007
40 .07800000* {00141421 .000 .0734993 .0825007
40 30 -.01800000* | 00141421 .001 -.0225007 -.0134993
37 -,07800000* | 00141421 .000 -.0825007 -.0734993
V7 LSD 30 37 -.11550000* | 00122474 .000 -.1193877 - 1116023
40 -.01850000* |00122474 .001 -.0223977 -.0146023
37 30 11550000 (00122474 .000 1116023 1193977
40 .09700000* |00122474 .000 .0931023 .1008977
40 30 018500007 00122474 .001 .0146023 0223977
37 -.09700000* 00122474 .000 -.1008977 -.0931023

*. The mean difference is significant at the .05 level.




Dependent Variable: E28

Multiple Comparisons

Mean
Difference 95% Confidence Interval

() temp {J) temp (1-J} Std. Error Sig. Lower Bound | Upper Bound
LSD 30 37 -.01470000* [00100499 .000 -.0174903 -.0119097
40 -.00270000 |00100499 .055 -.0054903 .0000903

45 -.02980000* |00100499 .000 -.0325903 -.0270097

37 30 .01470000* [00100499 .000 .0119097 .0174903
40 .01200000" [00100499 .000 .0092097 .0147903

45 -.01510000* |00100499 .000 -.0178903 -.0123097

40 30 .00270000 |00100499 .055 -.0000903 .0054903
37 -.01200000* 00100499 .000 -.0147903 -.0092097

45 -.02710000* 00100499 .000 -.0298903 -.0243097

45 30 02980000 |00100499 .000 .0270097 .0325903
37 .01510000* |00100499 .000 .0123097 .0178903

40 .02710000* (00100499 .000 .0243097 .0298903

*. The mean difference is significant at the .05 level.

] aa a oA o LY4 -
5. uffvuivunsanavestszaninmiou slsagaannuuaniGeaeiug I, V, 4azE,h

WY 34 511026
ANOVA
Sum of
_ Squares df Mean Square F Sig.
4 Between Groups 017 3 .006 | 3520.282 .000
Within Groups .000 4 .000
Total 017 7
V7 Between Groups .052 3 017 | 8624.917 .000
Within Groups .000 4 .000
Total .052 7
E28 Between Groups .001 3 .000 421.736 000
Within Groups .000 4 .000
Total .001 7




Multiple Comparisons

Mean
Difference 95% Confidence Interval

Dependent Variable () pH (J) pH (I-J) Std. Error Sig. Lower Bound | Upper Bound
n4 LSD 3 4 .07050000* |00127475 .000 .0669607 .0740393
5 12050000 |00127475 .000 1169607 .1240393

€ 104500007 [00127475 .000 1009607 .1080393

4 3 -.07050000* |00127475 .000 -.0740393 -.0669607

5 .05000000" 00127475 .000 0464607 .0535393

6 .03400000 [00127475 .000 .0304607 .0375393

5 3 -.12050000" 00127475 000 -.1240393 -.1169607

4 -.05000000* 00127475 000 -.0535393 -.0464607

6 -.01600000* [00127475 .000 -.0195393 -.0124607

6 3 -.10450000" (00127475 .000 -.1080393 -.1009607

4 -.03400000" (00127475 .000 -.0375393 -.0304607

5 .01600000* (00127475 .000 .0124607 .0195393

v7 LSD 3 4 .17600000* 00141421 000 1720735 1799265
5 .19600000" 00141421 .000 1920735 1999265

6 .18300000" 00141421 .000 .1790735 .1869265

4 3 -.17600000™ 00141421 .000 -.1799265 -1720735

5 .02000000* [00141421 000 .0160735 0239265

(<] .00700000* [00141421 .008 .0030735 .0109265

5 3 -.19600000* 100141421 .000 -.1999265 -.1920735

4 -.02000000" (00141421 .000 -.0239265 -.0160735

6 -.01300000" (00141421 001 -.0169265 -.0090735

6 3 -,18300000* (00141421 .000 -.1869265 - 1790735

4 -.00700000* (00141421 .0o8 -.0109265 -.0030735

5 .01300000* 00141421 .001 .0090735 .0169265

E28 LSD 3 4 .03290000" [00100250 .000 .0301166 .0356834
5 .02220000" (00100250 .000 .0194166 .0249834

(<] .02820000* 00100250 .000 .0254166 .0309834

4 3 -.03290000* |00100250 .000 -.0356834 -.0301165

5 -.01070000* 00100250 .000 -.0134834 -.0079166

6 -.00470000" 100100250 .009 -.0074834 -.0019166

5 3 -.02220000* 100100250 .000 -.0249834 -.0194165

4 .01070000* 100100250 .000 .0079166 0134834

6 .00600000* 00100250 .004 .0032166 .0087834

6 3 -.02820000" 00100250 .000 -.0309834 -.0254166

4 .00470000" [00100250 .009 .0019166 .0074834

5 -.00600000" (00100250 .004 -.0087834 -.0032166

*. The mean difference is significant at the .05 level.
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a

= =) an a o < = o
6.11]5U‘umuummnmmﬂizﬁﬂﬁmmau"lwwagmﬁmnumm’%'amawuqma 9
ANOVA
value
Sum of
| Squares df Mean Square F Sig.
Between Groups |11476.362 6 1912.727 2E+007 .000
Within Groups .001 14 .000
Total 11476.364 20
value
Subset for alpha = .05
treat N 1 2 3 4 5 6 7
Duncan? 3.00 3 53.2800
4.00 3 107.5100
5.00 3 108.7500
1.00 3 112.4800
2.00 3 116.1500
6.00 3 119.0500
7.00 3 133.0300
Sig. 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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