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Sopida Suebwongsa 2007: Development of Rice Noodles for Sterilisation and Application in
Chicken Stir-Fired Noodles. Master of Science (Food Science), Major Field: Food Science,

Department of Food Science and Technology. Thesis Advisor: Mr. Anukul Wattanasuk, Ph.D.

165 pages.

Rice noodles in cans and retort pouches are sterilised products. The sterilisation process may cause
texture quality changed. In this study, the modified starch (cross-linked rice starch or cross-linked tapioca
starch) was added to Leuang 11 rice flour (L-11) to improve heat resistant quality of rice noodles during
sterilisation. The pasting properties of rice flour and two type of cross-linked starch were determined by using
Rapid Visco Analyzer (RVA), it was found that the cross-linked starch had more temperature resistance than
L-11 rice flour. The photographs from light microscope at 95 °C indicated that the cross-linked starch had
granules integrity more than L-11 rice flour. The pasting properties of rice flour and rice flour mixed with
cross-linked starch were determined, the results showed that paste of rice flour mixed with cross-linked starch
had breakdown value less than paste of L-11 rice flour alone. It is revealed that rice flour mixed with
cross-linked starch had increased heat resistance property. Studying the effect of rehydration time on firmness
quality of rice noodles after sterilised at 121 °C for 15 mins, the result showed that the noodles rehydrated in
hot water for 3 mins and 5 mins had higher moisture content than the noodles rehydrated for 1 mins. The
higher moisture content corresponded to the lower firmness quality of rice noodles. Studying the effect of
adding modified starch on firmness quality of sterilised noodles, it was found that adding cross-linked starch
displayed a tendency to increased the firmness, except the noodles prepared from L-11 mixing with 6%
cross-linked tapioca starch, the firmness was similar to noodles prepared from L-11 alone (p >0.05). The
sensory evaluation determined by Quantitative Descriptive Analysis (QDA) revealed that rice noodles
rehydrated for 3 mins had whiteness, firmness, stickiness and springiness similar to noodles which rehydrated
for 5 mins. Studying the sterilised temperature, it was found that sterilisation at 121 °C for 18 mins (F = 8.44
mins), the noodles had a higher firmness than sterilisation at 116 °C for 30 mins (FO=7.31 mins). The sensory
evaluation determined by QDA revealed that all noodles sterilised at 121 °C had higher whiteness, stickiness
and springiness than noodles prepared from L-11 alone and sterilised at 116 °C (p < 0.05). Noodles prepared
from L-11 mixed with 3% cross-linked tapioca starch was chosen to made chicken stir-fired noodles in cans
and retort pouches. Noodles was rehydrated for 3 mins and sterilised at 121 °C, it was found that the sterilised
time of pouches is less than cans about half time, when the F, value is 7.41 mins and 7.58 mins respectively.
For microbial examination, all samples are safe. When study the product stability at room temperature, 35 °C
and 45 °C for 12 weeks, the results were found that all samples had stable quality of moisture content and
firmness. From the sensory evaluations determined by 9-point hedonic test, the consumers still liked the
products which store at room temperature, as liked the appearance, color, taste and the overall preference at

level of like slightly to like moderately.

Student’s signature Thesis Advisor’s signature
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3. maasunasvesamsyinluszrnamslinnuien
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anmsyludivedugiuseuteas Tumnathdsamnsounsnd Il ludivedugv’la
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e Tge1 921093 INTnTasu 199 mszanuenvesme lai liinamsmasung diu
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Tagaarandunaug 399ai583d2 1dennniuei Tae (Jacobson er al., 1997)
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Y
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@ a 3 o [
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9
v A

uaazsialanammizad Tag BeMiller (1997) latadszsinnaesaassaauils 13aqil

[ I { A 4
1.1 M3dausmanil (chemical modification) Wumslasuauinvesaasydrens

o aaa [ = 1 <3|
Algnseduasnil uiiaeamily
a [} o
1.1.1 MInNAdUNUTD (dervertization)

= ~ = s L.
f. ﬂmmuwmﬁmu”luimaQama’mamms% (monostarch substitution)
1 9}3 aaa Jdan o . . £ o A =
mmimﬂmu"lﬂmﬂgﬂimmamaiimﬂ%u (esterification) c}NﬂJumiu,muﬂmaqammmm
s 9 d 4 = o 4
AN ITVAWIDAINDT LBU AANTVLUOLING (starch acetate) aarssoalaue luwaimes (starch
A aaa A Jdan @ . . £ A =
phosphate monoester) maﬂgmmammaﬂmw (etherification) cml,ﬂuﬂmmuﬂmaqamm
s 9 =1 4 [] = a 4 = a 4
YoIaMs¥aledimes 1wy lansendenaansy (hydroxyethyl starch) laasond Insiaaasy
I 9
(hydroxypropyl starch) (T uau

A A o o 1 A o ~
9. ﬂ'lillﬂumINLaQaﬂNWHWQﬂ%uu’]ﬂﬂ’JW 1 Wiq]l e ﬂ'ﬁﬂ@llﬂiﬂq\‘]lﬂu

HUURUTL AW (cross-linked starch)

1.1.2 MIanuuIaved Iuanada1s ¥a1ensa (acid thinning / hydrolytic

depolymerization)
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J A v .. . [ A = o
1.1.3 19A9N3 Js Y (dextrinization) 111AsaavuIa 5onlasumsdumny
.. . ] v A q9 ¥ "o !
(depolymerization / transglycosylation) Iagl¥anusau vsaldanusousWAUNITA 1FU
d A
¥ INANENT Y (maltodextrin)
Aa o I o a
1.1.4 90NFIA%U (oxidation) Humsilvimamsvlend uazanuualuanadie
Aaan Aa o 1 a 4 4
‘]Jgﬂifl”l?)’e)ﬂ‘ﬂ)’m%u (bleaching 18 depolymerization) \%U DONT AT AT Y (oxidized starch)
[ I 3’ [ 4 ] 4 I g’
1.1.5 M38eeaaid (hydrolysis) tHums l4nirdes ivedesansyliiuiima

<]
Tuanatan
1.2 maaausneamenwn (physical modification)

~ a 4 J - I Y 9 J 4
1.2.1 WSai ludaasy (pregelatinized starch) Wumsldanuiounndass
Y
FUTUAD WA T1esFy 1@ asiui
4 oy < I~
1.2.2 a@13¥asa1glugu (granular-cold-water-soluble-starch: GCWSS) Wums
9 ¢ A :’ 9 19 [ :JI a @
wilsgiauldaasaiannsoazarelnirla Taelidesiudunoumswaii luedu
[~ s 9 e I~ o Y
1.2.3 MIaAUUIAYUNATAIT¥ALLTING (ball milling treatment) tTUN15911 1%
< o ] = S ANY A 3 ' A
Wagassuanlagldusina tiagarssn ldazTvnadnniioa
L . IS v ] A g s '
1.2.4 MIDUNAIUTID (annealing) Humslvnnusouluvmzniliadasrod 1y
annzhguunianguvgiinai luedu
o 9 9 1 o zﬂy . <
1.2.5 mﬁﬂmtﬂimammiauimﬂummw (heat moisture treatment) mJumﬁ

] 9 ' a a o S & J A dy °
Gl‘l/iﬂDmi’e)‘L!qqmTe'gqumﬁmmuluwvuﬁlmlmwLuﬂﬁmwumm%um

U d ]
1.3 mydausmanaTuTagd 101w (Biotechnological modification) 1Hun1silasu

EZ o ) A o
ﬁllﬂ@]ﬁllﬂ\iﬁ@nﬁ%Iﬂﬂclslfﬂ"lil,ﬂaEJHLL‘]JENVINWHTEﬂiﬁJ

4 d‘d a c; A =
1.3.1 g5 ¥nuted Taad ﬂiﬂh],lllll,aﬂ (waxy starch)

1.3.2 ﬁ’mi(‘]fﬁﬁuﬂﬁiaﬁq\i (high-amylose starch)
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mydaulsamssunuRusei Wudsmsnlsasiaiisianis o ey iandu
09: 1 1 dg’ o aaa LY ] a 4 a aan o
Agua 2 nguau il ﬂ1ﬂ§]ﬂ§ﬂiﬂﬂﬂ3§,]‘laﬂi®ﬂ°ﬂaﬂlﬂﬁImaQﬁ’d@lﬁ‘]ﬂ Tasmanailnsenomnes
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sWiadu nedmessind iy vuegiuasminly i lmAawuse Tanaumyeuy19UL
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FENINAWNO LD IUAMNUVIUADY LEAAIAININD 2 FINUTZAINA1IN VZF o aTUHNUTE
Ao 9 A= ] < ¢ 1 Yq Y < £ .
laTaswunimrhngalaseassvoadaansy 1319 Hanu0¥ s 910Uy (Hullinger, 1967;
o o < 4 < o 1
Rutenberg and Solarek, 1984) fhlmsnesdrveadinaasyanad Wagas ynumuasany
< v Y
anuilunsa anudeu tazanmniiusuRou'lduINVY (Chabot ef al., 1976; Yook et al.,
[ d‘ d! d‘ A 4 a J o
1993) HAAIAININN 3 Faaaansulagundasanuvitavesamsylna uazaassaauils
™ 9 A 9 ¥ ' ¢ o o ] o
nuuRUsEY We Ianudeuunmsuvivassaas yaaulsuuuiuszany wuse lalasou

< J o ] J o [l a 9 J
mﬂumwﬁmingﬂmmﬂ Lmmﬂﬁmwmmagiuﬁmwﬂﬂﬂ (NAIUTIN, 2542)

asntinmImnnldlumsdansaases e I lugaamnssueins Ao eeavlose
= 4 . . = .
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trimetaphosphte, Na,P,0,) (W0, 2535) amswaauiiila Fonin laaaiyvloama (distarch
phosphate) Faensai lumsilgsnsen azldlulsinadesnn Ao aglusieiesas 0.05-0.3
9 [l 9
Taomiinaa1s s (Wurzburg, 1986) Ugnsenfatuilunuugy (Rutledge ef al., 1974)

= a Aaaa A a o 1< J
"]NﬂglﬂﬂﬂgﬂﬁfJ'WI‘]JSL’Jﬂ!f‘Jﬁﬂ!ﬂWH"U@QLlJﬂﬁ@"l'i“]f (Hood et al., 1974)
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o) o)
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CH,OH CH,OH
ansy Woavosaoonsnanlsa a3 ydaulsuuuRuszdm

d’ a Aaa o 9 [ d o 4
MNN 2 ﬁllﬂ'liﬂ1§Lﬂﬂﬂ§]5€l'lW“L!‘ﬁgsll'lllﬂlﬂﬂﬁ"li‘i/\l'f]ﬁﬂﬂiﬁﬂa@hlﬁﬂﬂ‘]Jﬁ@ﬂiG]f

AN Miyazaki et al. (2006)
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58 o

@
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o a
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25°C 92°C 92°C
TEMPERATURE OF STARCH

MNA 3 ANUNUMUADENIZNTA mm%’au Llﬁ$ﬁﬂ"I‘WﬁﬁLLi\1Lﬁ@uﬂl@ﬂﬁ@nﬁ{%ﬁﬂuﬂiﬂﬁmﬁ

[ 9 = ~ o o a
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131: Wurburg (1972)

] = 9 9 Aa Y o J o o @ J 9 1 ~
msaausmanluvunuseuy Henlsnvaarsyuudnlzvas amssinvhantien
) )=} . £ =} do [
wazaas ¥ Inaiiied (Knight, 1969) 331ugaaMnIsueIvs Mnufinvua uaganyue
Y [ Jd o 4 1 a
yisvesamssaausiseanlagarsywoama (distarch phosphate) 31 YSuavesvleala
o I~ [ " Aa o [ J o { Y o
Eaueanesa) dealuinuiosas 0.14 dmsuaasyaauasnuinTurs viean
9 = 9 " a Y o 1Y 4 A a d‘ o [y
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a 4 [ % I~ 4 1 Iy [
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e73mamenin 1dun mstaanuniia anuaunsalumsnesdd anvansolums

I
avane 1Wuau (Rutenberg and Solarek, 1984)
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ﬂ’liﬂﬂllfﬂﬁﬁ@]’liélﬁflNﬁgﬂ‘]_lﬂ'ﬁlﬂﬂwu‘ﬁg"lﬂiﬂl\‘] ﬁ]gﬂ'lclﬁﬂ'linJ\?ﬂ'J"U@\?!ﬂJﬂﬁﬁ’li“b’
< s A o 9 = o q ¥ A < 4
AN LUASIUATATTIYNWOIAILAIVSHUANYIN 3JWa‘ﬂ']GlﬁllaﬂJI'ﬁﬁWQﬂf)@ﬂ%’lﬂiuﬂﬁ@nﬁ"lfaﬂa\i
o A % < 4 < @
(Chabot et al., 1976 ) Iﬂfﬁ]%ﬁ]ﬂﬁﬂﬂﬂﬂuﬂ’liW’fN?‘]'ml@%iJﬂﬁﬁWicﬁ ﬁ’ﬂ AITULLUNLLIN LS AN

v < s A2 2 o o A o < ¢
Iﬂﬁ\?ﬁi']\iﬂ']ﬂsll‘lluﬂﬁﬂ'ﬁ% Gﬁqmu@gﬂﬂﬁzﬂﬂ LlagGﬁu@ﬂl@ﬁWU‘ﬁzﬂWUiulﬂJﬂﬁﬂWﬁ%
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Prakash et al. (2005) ll@flﬂ@')@fﬂ\? FANUIWIMITNDTNNY LTEIAAUIINATUUDNLUN

gamlu wu

a 4 [ a 4
- WOALDINDT (polyester) mﬁaunngmﬁau 200 loa (aluminium oxide, A120,) /

woatoames / luaou (nylon, Ny) / Wod INWaU (cast polypropylene, CPP)
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a J v Aaa J a 4
- Wﬂalﬂﬁlﬂ@ilﬂﬁﬂﬂﬂﬂ%’aﬂ@u ’E)’E]ﬂllclfﬂ (silicon oxide, SiOZ) / WORADHINDT /"luaau

(nylon, Ny) / Woa InsNau (cast polypropylene, CPP)

a J a A J .. .
- WOADAINDT / BEQUIUYN Woua (aluminium foil) / luaeu (nylon, Ny) /

Wod INgWau (cast polypropylene, CPP)

WoAe MBS (polyester)

v = a

a 1 a A o a
WadgaNNQUWRALAIMOI N IAY Ao WedleNaL 5o AN (polyethylene

13

terephthalate, PET) ttazwoa1y5au 15ousHnuan (polybutylene terephthalate, PBT) H4A1A214
WU HaZUUQUNAaNTIIUEFUveInaaan d115D PET Hauiatauiemsduriuaed
o y A o Y v w =< Sy a < 9 ' <

Ma a13 1 nau uag lvdiu1aa uadavnemssurivvesleth laiisuanties ed19lsnaiu

<3 ] a :JI 1 1
PET Auudans s uaziigguugiinis 14auninae -60 3 200 ossisaidod yaimu

a 1

<3 ~
409 PET fotianwla uazlinnundauss awnsoldauluguvgiiganit 150 essusaidod

U

& unainu (Brandsch and Piringer, 2000)
a A 4 .. .
pzqutiley Woed (aluminium foil)

a A = Y [ = 1 %) a oy Y A
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a )

Hoarugaunid uagilosiunaslda (Baker er al., 1988; Gopal et al., 2001) HAZFINUAIIN
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< Y o
LLGINL!,NGl‘Iriﬂ‘USVI’OSVILWW (Brown, 1992)
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9 Ao KX Y I Y] a A A [] a Y] a Aax
1835817 edea g wAunaaAnwiadY 9 (Brown, 1992) 194 MIafituniuneaenay
a o [} a a ] 1
(polyethylene, PE) woate lua figasgaungiimsldaunii Taelguugivasumaiogsznin
=1 1 9 ~ Q(; 9/3 1 = ~
175-255 oeAuwaiiod uaa s ldaunguvgiia laasua -50 09 -70 osrusaiFod

U

(Brandsch and Piringer, 2000)
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Woa Insnau (polypropylene, PP)

a =

3 a d A a Aan v 3
Wuee Tunoawes Ngar)inasuiad 160-170 DA U¥aTd Wod Inswaudailu
o a Aa a = A 9 a an 1 a

mas lunaraan dlanulawnrianila ilesnnlasaasaveaned lnsway Neemsina
PONTIATU 1IADITMTANTITAUEONFIATY (antioxidant) Le¥y® (Brandsch and Piringer,

a Aad =\ vAa o =3 1 3’ A [ &y Y
2000) Woa Insau Nauiiavaviamssurvueans o nseilestuanuiuldaun uas
Y] =< ] @ Y 1 2 [ =3 ] 2 A o dy [V
Tav19msFurue lviulda uaauianmsvavnemsduriuveania liasin wenani de
A9Y o v o a o S Y 3 o a (= < Aa
B TINANUNAANUNNABAUNVTNY Y QUUNUBBONUY (frozen temperature) INTITWOA-
Tnsnau 3n3ov uazling (Selke, 1997) FIMIHAUNDA INTNAUNUNDALONAY VLANITD

[ 9 Y o v w 1 Y
Hreud ldodifaninald e
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Chatakanonda et al. (2000)
2. AN
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2.1.1 19haloanoand jovaz 95
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2.1.3 NIALDTAN

2.1.4 nefiTaauSgnianiiudis
2.1.5 loledu

2.1.6 Tnunedoulololad



27

A o v A o =
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2.2.1 psagaiIsnidudusesay 95-97
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1 v v
3.2 1A30UHIBENINLUAZNS (Basket centrifuge) Ju H-130G waa lag UTHN
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4. MIULVIIY
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408 (Buchi 435 digestion system) meﬂtﬁﬂ'mﬂéju (Buchi digestion unit B-316) szing
AInosuaus

5.2.7 gunsalinsz T luiu

5.2.8 113097131217 1031 J1 Soxtec system HT WanTasu5Em Tecator Uszime
auau
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5.2.10 N1 (Muffle furnance) §:‘Ll FSE-621 Series Han 198 UTHN Sanyo
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A . . A A = o Y A
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3. MIasvaUANIAMUATITINEna

FUTAMIDHARAIN BT Y AUITATVDI Yoshimura er al. (1999)
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U Y + d“
M3 IANUNNAUN LAY
(Y] U Y w &’ v v Y acs .
1. M3danumInsInanyuIHedNNaa 1835 Texture Profile Analysis (TPA)

A1UITN5VDI Mohamed et al. (2006)

A A o
insolatargilnyal

tﬂl a 4 zﬂy YY)
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AN (H1, hardness) G'f;wfluuﬂqaqmmmﬁﬂﬂﬂizmiﬂ, mm%mju (springiness) i
STIA NI TN NI ZEEMYBINMINANS AT ABAdOMINAAT LT (D2/D1) tazANIMZAAnY

I o 1 1 4 { { [ g 4
(cohesiveness) 1WUdaTIEIUTENIINUNIdnT i Reasdenun1dnsvusn (A2/A1)
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MWHUINA V1 #29819n31W Texture Profile Analysis
fan: Champagne ef al. (1998)
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force)
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3. MIIAMINBINIVRUTUIUIZTHIIMSIAN AWITNTUB Lee ef al. (2005)
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yuunaaa UM ulszaaula

1. HUUNATOUITINT T (Quantitative Descriptive Analysis, QDA)
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2. nuUNATBUMSIFana (9-point hedonic scaling)
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M HUINT 93 MIATIADUNNAUYATIINGVeITIBReIN InusTynsziles nazussy

a s ¢ 1 A A ~
TINDINIWIY NUFON 121 DIAUBALHY T

319N159539801

Total Plate Count (CFU/g)

Flat Sour - mesophiles

- thermophiles

Mesophilic anaerobes

Thermophilic anaerobe

Sulfide Spoilage

Moo n
ussynszileq UTTYINOT NG
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Tsiww Tsiww
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Tsiww Tsiww
Tsiww Tsiww
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AITNNUINT 4 ﬂimmmmwmmmammm"lﬂmgﬁﬁ]gﬂ NUINHINGUNYUNDN, 35 LA

45 DIAUS AT

Fanidi g QUNNN 35° % QUNNN 45 ° %
asedlos  Smosmmnd  nsvdles  Swesnnd nseilo Inesnng
0 70.89 £1.61a 67.89 £2.74a - - - -
2 66.76+2.12b  69.58 +2.15a  65.41 £0.60a 64.23 +1.66a  61.63 +1.44c 6523 +0.73a
4 67.60 £1.03b  67.55+0.79a 67.62+0.53a 66.58 +1.48a  63.23 +0.44bc  65.56 +0.23a
6 67.85+1.90b 66.08+1.66a 66.95+1.08a 65.18+0.88a  66.55+0.99a  63.79 +1.72a
8 67.51£0.91b  65.63+0.52a 67.28+0.53a 67.79+0.98a  63.76 £0.64b  65.02 £0.71a
10 65.48 £1.63b 67.70 £0.14a 66.30 £0.69a 64.84 £2.53a 66.41 £0.98a 64.03 +1.15a
12 65.78 £0.61b  67.24+0.88a 67.20+1.45a 66.86 +0.26a  62.92 +0.65bc  64.80 +1.12a
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d‘ = + = ) 10 & s o A a g
MINNNUINN 35 ﬂ'lt’fﬂli’]xiﬂ?fll@]ﬁ]')ﬂ’)llﬂﬁ'lliﬂzﬂ MNUINHINGUNINTION, 3510

U

45 DA NS AT

Flanii ﬁ'smémﬁﬂfimmﬂﬁ:ﬂm RMEPTIER

L* a* b*
0 56.58 + 1.33de 2.29 £0.46a 17.55 + 2.48ab
2 58.82 = 1.60bcd 1.81 +0.67a 19.21 +0.29a
4 56.13 +0.13¢ 1.50 £0.17a 15.42 +0.17c
6 62.53 £ 0.66a 1.44 +£0.55a 16.16 £0.21bc
8 58.36 £0.92cd 1.39£0.27a 16.39 +£0.37bc
10 59.15 % 1.30bc 1.31£0.13a 14.48 +0.76¢
12 60.61 + 1.28ab 1.53 +0.36a 18.26 +0.39a
Fanidi MeRem Inussyinesnmnd aumgives

L* a* b*
0 59.82 % 1.70b 1.57 +0.16¢ 15.93 + 1.60abc
2 63.72+0.71a 0.27 + 0.03f 15.22 + 0.04bc
4 59.50 + 0.34b 1.84£0.01a 1636 + 0.81ab
6 62.50 +0.04a 0.58+0.01e 17.18 +0.13a
8 56.80 +0.92¢ 1.62 £ 0.09bc 15.38 + 0.22bc
10 60.74 £ 0.47b 0.85 +0.62d 14.75 £ 0.28¢
12 62.93 £0.34a 1.75 £0.85ab 16.78 £ 0.29a
Flani ﬁam?;mﬁﬂﬁmi@nszﬂm QUNYI 35 ¥

L* a* b*
0 - - -
2 57.75+0.23¢ 1.41 +0.16¢ 16.71 +2.89a
4 56.84 +0.35d 2.47 +£0.14c 18.84 +0.54a
6 62.52 £0.30a 1.86 £ 0.35d 17.84 +£0.63a
8 50.91 +0.37¢ 2.51+0.27c 17.89 + 0.39a
10 60.44 % 0.31b 3.59 + 0.44b 17.59 + 0.31a
12 58.08 +0.17¢ 4.57+0.13a 21.83+0.10b
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Flaniii ﬁamémﬁﬂﬁmﬁﬁwa{mwﬁ QNN 35 o

L* a* b*
O - - -
2 62.31+0.10b 0.94 +0.01c 16.01 £0.10b
4 57.36 +0.10d 0.39+0.07d 13.26 +0.12¢
6 61.21 £0.79¢ 1.14£0.01¢ 17.67 +0.12a
8 57.93 £0.34d 1.43 £0.26b 17.90 +£0.32a
10 61.73 +0.34bc 1.54 £0.12b 17.35 +0.5%
12 66.32 £0.32a 2.07 +0.14a 13.84 £0.48¢
Flania udnmliussinseilos gungd 45 o

L* a* b*
O - - -
2 53.34 £0.27¢ 1.76 £0.15¢ 17.27 £0.09b
4 57.17 +0.46b 1.16 £0.04d 15.03 £0.07c
6 57.35 +0.86b 2.61+0.17b 16.85 +0.46b
8 54.09 £0.29¢ 2.76 £0.02b 14.97 £0.53¢
10 60.08 £0.56a 2.86 +0.08b 2022 +0.31a
12 58.89 £2.35ab 3.65 +0.35a 20.17 £0.01a
Flani ﬁam?;ﬂaf‘%allfiUﬁﬁﬁmafmww&f QNI 45

L* a* b*
0 - - -
2 57.27 +0.06b 1.38+0.01¢ 18.24 +0.04ab
4 59.85 +0.01a 1.70 £0.01b 16.30 £0.05b
6 61.53 £2.82a 1.69 £0.36b 17.05 +0.83b
8 56.24 +1.59b 1.83 0.06b 16.36 +1.89b
10 60.05 £1.41a 1.97 £0.12ab 16.51 £1.27b
12 62.37 0.26a 2.13+0.07a 18.94 +0.41a

Y ~ @ A a ¢ = m Yo a s
‘I"i?»ﬂfll‘l"iﬁ! mayjammm L’]Juﬂ”lmaﬂi]"lﬂﬂﬁ?]miWSW 3%, - UNIYDI "l,iJ"l,ﬂVITﬂ"ITJmiWSW

Y]

v v Y
ARAINANUAeE NI o Ui U IUIUIAUDIAAZA10819 TUTANNLANAIINY

[

NNADANTEAL

A o o9
ANUYDNUITDIAL 95 (p > 0.05)
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" s
MDA 21 Auuals1)sau (ANOVA) vessanlszasumanil luudlsdhidunaea 11

J v Y o @ 9 J o o v o
AT TUNINAALY SHUUNUTZU W tazaas s ud 1) nasaaudsuuy

Wusiy
Source of Sum of
Variance Squares df Mean Square  F-value p-value
ﬂ’JWiJ‘t]ﬂ;’u Treatment 24.925 2 12.463 649.707 0.000*
Error 0.115 6 0.019
Total 25.041 8
T1lsu Treatment 115.462 2 57.731 8714.002  0.000%
Error 0.040 6 0.007
Total 115.502 8
sl Treatment 0.008 2 0.004 5.074 0.051*
Error 0.005 6 0.001
Total 0.013 8
1 Treatment 0.022 2 0.011 1447 0.307"
Error 0.045 6 0.008
Total 0.067 8
wodl Taa Treatment 74.855 2 37.428 30.859 0.010%
Error 3.639 3 1.213
Total 78.494 5

HINEIHA FUANUUANARAUNNADA N3g

ns 5] 1 Y aa A
"lwmmummaﬂumqﬁm Nzl

v
an A

JUANUFDIUS 08aY 95

[

A o o9
ANUBDUUIDYINY 95



148

3 1 4 9 =y a J 9 9
M3NUINN 22 MIlTeumeuanae A2e77 t-test Voo avaluaas vy

Y o Y J o o v @ Y
aausuuuNusE N tazaasyuualevasaaulsuuunu sz

Levene's Test

for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) Difference Difference Difference
Lower Upper
Hoavla Equal

variances 8.526 .043* -4.243 4 .013 -.008000 .0018856 -.0132353  -.0027647
assumed
Equal
variances -4.243  2.129 .046 -.008000 .0018856 -.0156601 -.0003399

not assumed

IR *UANUANANIUNADA

v
aa A v

nicay

A o v
ANUIBOUUIDYIAY 95

M39WUINA 93 ANual51)5u (ANOVA) vesauianadanumiialuuiatnuduaes

J v Y o o Y J o o v v
11 ﬁ@’li(’]fr’ll’]')ﬁ]']ﬂﬂllﬂﬁllﬂﬂwuﬁgm’lll Llagﬁ@’liqfuuﬁ’lﬂgﬂ'ﬁQﬂﬂuﬂiuﬂﬂ

Wuszaw
Source of Sum of
Variance Squares df Mean Square  F-value p-value
mmwﬁmpqa Treatment 254006.279 2 127003.139  1714.619 0.000%*
Error 1111.062 15 74.071
Total 255117.340 17
mmwﬁ@ﬁwqﬂ Treatment  296321.851 2 148160.925  1828.396 0.000%*
Error 1215.499 15 81.033
Total 297537.350 17



MSWUINT 23 (710)

149

Source of Sum of
df Mean Square  F-value p-value
Variance Squares
ANUMHAaAag Treatment 6718.461 2 3359.230 166.901 0.000%*
Error 301.907 15 20.127
Total 7020.367 17
mmﬁﬁﬂqwﬁ’m Treatment 854031.750 2 427015.875  1694.205 0.000%*
Error 3780.675 15 252.045
Total 857812.424 17
ANUWTAAUAD  Treatment  188927.949 2 94463.975  1559.096  0.000*
Error 908.834 15 60.589
Total 189836.783 17
QUWQIASAA  Treatment  159.141 2 79.570 1134 0348"
ANUTTIA Error 1052.959 15 70.197
Total 1212.100 17

v
aa A

1 @ o i o 9
HNELHA *ﬁﬂ')'liJ!L@']ﬂ@]'l\iﬂu‘ﬂ'Nﬁﬂﬁ Nnie ummg%umaﬂaz 95

]
aa A

™ e nuuana i unana nseau

A o o9
ANUBDUUIDYINY 95

M3HUInT 84 anuuils1l591 (ANOVA) vosgamgimsmamai lusduTuudladras

A s 9 9 o @ 9 J o o %
a9 11 a5 v naaudsuuuwuse Iy tazaasvuua1z vas

[ o Y
AausuUUN UL

Source of Sum of
Variance Squares df Mean Square  F-value p-value
To Treatment 65.780 2 32.890 172.208 0.001%*
Error 0.573 3 0.191
Total 66.353 5



MS1NUINT R4 (710)
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Source of Sum of
df Mean Square  F-value p-value
Variance Squares
Tp Treatment 58.423 2 29.212 47.720 0.005*
Error 1.836 3 0.612
Total 60.260 5
Tc Treatment 12.924 2 6.462 3.672 0.156"
Error 5.279 3 1.760
Total 18.203 5
Tc-To Treatment 22.858 2 11.429 8.088 0.062%*
Error 4.239 3 1.413
Total 27.098 5
AH Treatment 7.632 2 3.816 606 0.601™
Error 18.905 3 6.302
Total 26.537 5

'
o A

Waneg *anuuanaiunedda Nszauanudeiuiesas 95

v
an A v

* lifianuuanaeiunieana mmummz%ﬁu%’eﬂaz 95

MI1WUINA 25 ANuulsds (ANOVA) vosamianmasuanumita luuiladridwmass

~ ' ¢ o Y]
11 NN l!a%ulllWﬂ'ﬁJﬁﬁWi%ﬂﬂlLﬂillUUWHﬁ%"lﬂN

Source of Sum of
Variance Squares df Mean Square  F-value p-value
mmwﬁ@qﬂqﬂ Treatment 5344.293 4 1336.073 68.092 0.000%*
Error 490.537 25 19.621

Total 5834.830 29
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Source of Sum of
df Mean Square  F-value p-value
Variance Squares
mmwﬁm‘hqa Treatment 3548.780 4 887.195 14.631 0.000%
Error 1515.932 25 60.637
Total 5064.712 29
ANMUMHAAAAY  Treatment 1223.366 4 305.841 7.121 0.001%*
Error 1073.757 25 42.950
Total 2297.123 29
ANMUNIIAGATNIO  Treatment  4077.291 4 1019.323 13.843 0.000%*
Error 1840.913 25 73.637
Total 5918.204 29
ANUNHAAUAY  Treatment 1248.350 4 312.087 4.589 0.006*
Error 1700.238 25 68.010
Total 2948.588 29
ounQAfiGwAA  Treatment 199.184 4 49.796 921 0.467"
ANUMTA Error 1351.920 25 54.077
Total 1551.103 29

HINEIHA FUANUUANARAUNNADA N3E

* Nidanuuanaaduneana

[

v
an A v

nIgay

]
A

UANUIFONUT DAL 95

A o v
ANVULYDUUIDYAY 95
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d‘ wva 9 ; v A A
ATTNNUINN N6 ﬂ’ﬂmlﬂi‘ﬂiﬁu (ANOVA) UD3d@UUANNATULUDTUNTUDIUID NATYININ

9 Y] A ~ ' J o o Y
uﬂwmmmam 11 NNEY Llaghl‘llNﬁllﬁﬁmi%ﬂﬂllﬂillﬂﬂ?‘lﬂ‘ﬁ%ﬁlﬂﬂ

Source of Sum of
Variance Squares df Mean Square  F-value p-value
AN Treatment 266.591 4 66.648 1.038 0.398"
Error 2890.108 45 64.225
Total 3156.699 49
ANUBANGY Treatment 0.016 4 0.004 0.847 0.503"
Error 0.207 45 0.005
Total 0.223 49
ANUMZAANY Treatment .001 4 0.000 4.201 0.006*
Error .003 45 0.000
Total .004 49

'
o A

WA *<UANUIANANAUNINADA Nszauanuseudosas 95

v
aan A v

* 1 TANuUaNANAUNADA NITAUANUFDIUS DAL 95

a Yy ¥ o+ A v
M9 HINT 27 anuulsalsiu (ANOVA) GUE]\1ﬂﬂlﬂTWGh«!ﬂ151"!\1@mlﬁuﬂ'}m@]8’3'ﬂﬂllﬂx‘]

Source of Sum of

Variance Squares df Mean Square F-value p-value
MIneedIveudu Treatment 0.357 4 0.089 1.069 0.393"
Tusgrinamsdy Error 2.087 25 0.083

Total 2.443 29

Usinandioudlad Treatment 13.126 4 3.282 4.555 0.007*
qadelusering Error 18.011 25 0.720
MIAY Total 31.137 29

'
[ A

Waneeg *anuuanaiunedda Nszauanudeiuiesas 95

v
an A v

lifianuuanaieniunieana mmummﬁ@ﬁu%’aﬂaz 95

ns
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v Y +
M319wuInd a8 Anulslsau (ANOVA) veutledudaveaduiumeiussynseilos vas

k4 1
FIUMIH e NgUHl 121 osfuvalFod w1y 15 Ui

Source of Sum of
Variance Squares df Mean Square  F-value p-value
HINAYIga Treatment 355926.426 14 25423.316 46.492 0.000%*
Error 57417919 105 546.837
Total 413344.345 119

v
ana A v

Wangng * anuuana uiuneaa Nszauanundesiuiosas 95

MIWUINA 29 AUal51)59U (ANOVA) veanzuuumInageumalssamduiave udy

+ ; -+ v ] dy d'
ﬂ?ﬂl@ﬂ?ﬂiiﬂﬂi%ﬂﬂﬂ HAINITNUBONQUN

a =

Y

QU 121 ey alsed WU

15 10
Source of Sum of
Variance Squares df Mean Square  F-value p-value
& (aNuIM) Treatment 395.927 14 28.281 12.142 0.000%*
Block 41914 7 5.988 2.571 0.018
Error 228.258 98 2.329
Total 666.100 119
ANUUUULA Treatment 210.125 14 15.009 6.060 0.000%*
Block 42.950 7 6.136 2.478 0.022
Error 242.704 98 2.477
Total 495.779 119
ANt Treatment 43.083 14 3.077 1.005 0.454"
Block 39.269 7 5.610 1.833 0.089
Error 299.968 98 3.061

Total 382.319 119



M51NUINT 29 (519)
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Source of Sum of
df Mean Square  F-value p-value
Variance Squares
ﬂ’ﬂiﬁﬂ?‘ifju Treatment 93.719 14 6.694 2.806 0.001*
Block 86.222 7 12.317 5.163 0.000
Error 233.803 98 2.386
Total 413.744 119
e AN eiunaada fszduanudeiiudesas o5
™ lyifiarmandresiunada fszauanudeiulosas 95
AFEUINT 210 A1J51/59U (ANOVA) eumgﬁ‘”aé?uﬁammgﬁ'uﬁ’;mﬁmmi@m iloq

Y v
WAIIUMIN IR 116 93ruvalTyauIY 30 WA Lazguwgil

121 o9firaldea Uy 18 U

a

Source of Sum of
Variance Squares df Mean Square  F-value p-value
HIINAYIFA Treatment 48932.310 9 5436.923 20.597 0.000%*
Error 18477.961 70 263.971
Total 67410.271 79

'
an A v

1 @ 4y o g
HNELHA *ﬁﬂ')’lﬂllﬁﬂgn\iﬂuﬂ'l\iﬁﬂﬁ 1/]53@‘]Jﬂ')’]1|!%@11u5@ﬂﬁ3 95
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MI19NUINN 11 ANl5590 (ANOVA) vesnzuuumsnageunalseamauiaves

a

) + d+ + v 1 1 &y A
Lﬁuﬂ’lﬂmﬂlﬂiii}ﬂi%ﬂﬂﬂ RAIWTUNTNUYDONYUW Y 116 DIFUHAUKY T

U

~

U 30 WA wazgurgl 121 edrisalied UM 18 WA

=

Source of Sum of
Variance Squares df Mean Square  F-value p-value
& (aNuIM) Treatment 228.312 9 25.368 11.219 0.000*
Block 4.662 7 0.666 0.295 0.954
Error 142.454 63 2.261
Total 375.428 79
CRRTTHITER Treatment 28.390 9 3.154 0.864 0.561"
Block 29.138 7 4.163 1.141 0.350
Error 229910 63 3.649
Total 287.438 79
AN Treatment 217.440 9 24.160 7.894 0.000*
Block 77.722 7 11.103 3.628 0.002
Error 192.827 63 3.061
Total 487.989 79
mmﬁwfju Treatment 129.377 9 14.375 5.604 0.000%*
Block 19.464 7 2.781 1.084 0.384
Error 161.599 63 2.565
Total 310.440 79

'
aa A

1 @ o i o 9
HNELH *ﬁﬂ')'liJLL@']ﬂ@]'l\iﬂuT]'Nﬁﬂﬁ Nnie ummg%mmaﬂaz 95

'
aa A v

1 ] 1 @ 8 o 9
’ VliJﬁﬂ']'liJLmﬂ@'Nﬂu‘Vﬂﬂﬁﬂﬁ Wﬁgﬂﬂﬂ’l'lﬂl,%ﬁ]ﬂuiﬂﬂﬁ$ 95
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! a g H o 1o o
M319wuIndl 212 anuulsdiiu (ANOVA) veslsumanusuiederna lnduiegl

Lﬁﬁﬂmﬁqquﬁﬁ’m, 35 18 45 PaABAITHA
Source of Sum of
Variance Squares df Mean Square F-value p-value
v33ynsziles Treatment 57.494 6 9.582 4.288 0.012*
guTiies Error 31.286 14 2235
Total 88.780 20
VTN NN Treatment 33.866 6 5.644 2384 0.085™
qungivie Error 33.145 14 2368
Total 67.012 20
v339n32ileq Treatment 9.826 5 1.965 2.528 0.087"
QUNYI 35 °cF Error 9.327 12 0.777
Total 19.153 17
VTN NN Treatment 28.229 5 5.646 2.579 0.083"
QUMY 35 Error 26.265 12 2.189
Total 54.494 17
v33ynsziles Treatment 59.008 5 11.802 14.060 0.000%
QUNYI 45 o Error 10.073 12 0.839
Total 69.080 17
VTN MM Treatment 7.190 5 1.438 1.301 0.327"
QUMY 45 Error 13.263 12 1.105
Total 20.453 17
o 4

HINEIHA FUANUUANARAUNNADA N3E

ns 5] 1 Y aa A4 o oy
"lwmwmmnmaﬂummm NITAUANUFDUUIDYIAL 95

a

VALY

[

oiuS oAy 95
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d‘ = 9 + d+ o 1o o S o ~
M319wuIndl 213 anuulsliou (ANOVA) mdvesduiiemern InduSegiinusnea

Qquﬁﬁ'm, 35 118 45 oIS oE

Source of Sum of Mean
Variance Squares df Square F-value  p-value
v3synseile Al L* Treatment  85.098 6 14.183 11.081  0.000%
guniHea Error 17.919 14 1.280
Total 103.017 20
fina* Treatment 2,072 6 0.345 2582 0.067"
Error 1.872 14 0.134
Total 3.944 20
f1 b* Treatment  49.182 6 8.197 7.988  0.001*
Error 14.367 14 1.026
Total 63.549 20
UTTYINOT NI AL*  Treatment  103.772 6 17295 34406  0.000%
GEIMEPTIGR Error 7.038 14 0.503
Total 110.809 20
1 a* Treatment 7.182 6 1.197 161.029  0.000*
Error 104 14 0.007
Total 7.286 20
1 b* Treatment  13.994 6 2.332 4744 0.008*
Error 6.884 14 0.492
Total 20.878 20
v3synseiles A1 L* Treatment  233.248 5 46.650  522.619  0.000%
QNN 35 ° Error 1.071 12 0.089
Total 234319 17
1 a* Treatment 20.199 5 4.040 175.306  0.000*
Error 277 12 0.023
Total 20.476 17
f1 b* Treatment  48.081 5 9.616 6.208  0.005*
Error 18.589 12 1.549

Total 66.670 17



M51NUINT A3 (AD)
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Source of Sum of Mean
Variance Squares df Square F-value p-value
USTYINOTMMIT  A1L*  Treatment 159417 5 31.883 196460  0.000*
QUNNN 35 Error 1.947 12 0.162
Total 161.364 17
f1 a* Treatment 4.931 5 0.986 57.102 0.000%*
Error 207 12 0.017
Total 5.139 17
A1b*  Treatment 61.211 5 12.242 101.754  .000*
Error 1.444 12 120
Total 62.655 17
V339nIziled AL*  Treatment  101.047 5 20.209 17.402  0.000%
QUNYI 45 o Error 13.936 12 1.161
Total 114.983 17
fla*  Treatment 11.608 5 2.322 78.816  0.000%
Error 353 12 0.029
Total 11.961 17
A1b*  Treatment 82.402 5 16.480 164.942  0.000%
Error 1.199 12 0.100
Total 83.601 17
UTTPINOTNWIT  AIL*  Treatment  85.081 5 17.016 8106  0.002*
QUNYI 45 O Error 25.189 12 2.099
Total 110.270 17
fla*  Treatment 1.024 5 0.205 7.952  0.002%
Error 309 12 0.026
Total 1.333 17
A1b*  Treatment 18.342 5 3.668 3.635  0.031%
Error 12.112 12 1.009
Total 30.454 17

Hanave *UANNUANANAUNIADA N3

[

LAUANUFOIUT DAL 95
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d‘ 9 dy v W Y o+ 2
ATNNUINN D14 ﬂ')’lullﬂiﬂjgu (ANOVA) VDNAUNMNWNNATUIUDTUATUDIUTUNIUAY

' o

o 3 3 o ~ a gy =
ﬂ’Jhl ﬁ'"l!i’ﬂqij‘]_l INUINYINYUNHUYI 04, 35 1 45 a3y e

Source of Sum of
Variance Squares df Mean Square F-value p-value
v339n3ileq Treatment 459.204 6 76.534 0.260 0.953"
guiiies Error 14420.083 49 294.287
Total 14879.287 55
VTN NN Treatment 1854.017 6 309.003 1.296 0277"
gungiives Error 11679.972 49 238.367
Total 13533.988 55
v33ynsziled Treatment 2013.334 5 402.667 3.792 0.006*
QUNY 35 O Error 4460.066 42 106.192
Total 6473.400 47
VTN NN Treatment 415.063 5 83.013 0.275 0.924™
QUNYI 35 o Error 12656.727 42 301.351
Total 13071.790 47
vs3gnaziloa Treatment 3182.421 5 636.484 2.919 0.024*
QUNNN 45 °% Error 9156.803 42 218.019
Total 12339.225 47
VTIN0S NN Treatment 1242.512 5 248.502 0.674 0.645™
QUNYI 45 o Error 15487.508 42 368.750
Total 16730.021 47
HINEIHA *UANUUANANNUNTDA fszduanuieriudesas 05

™ iianuuanaaduniae

'
an A v

1314 mmummﬁaﬁu%’aﬂaz 95
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M319HUINA 215 AUl51591 (ANOVA) veIaziuUANUFOUATUEN YU UTINYUDA

+ d+ ) 1o & IS o ~ Aa gy ~
ﬂ’JmeEJTJﬂTJllﬂfﬂLﬁ]g‘]J INUINHIMNYUIHUYIBN, 35 g 45 DALy

Source of Sum of
df Mean Square F-value p-value
Variance Squares
ussnszies Treatment 19.524 6 3.254 1.706 0.122"
ungiiies Block 44.195 29 1.524 0.799 0.758
Error 331.905 174 1.907
Total 395.624 209
UFTYINOT MM Treatment 20.495 6 3.416 3.254 0.005*
guiiies Block 44.552 29 1.536 1.464 0.071
Error 182.648 174 1.050
Total 247.695 209
usInseiles Treatment 6.400 5 1.280 0.594 0.704"
QUM 35 Block 74.333 29 2.563 1.190 0.249
Error 312267 145 2.154
Total 393.000 179
UTIN0S NN Treatment 21.578 5 4316 2.658 0.025*
QUNYI 35 i Block 58.244 29 2.008 1.237 0.207
Error 235.422 145 1.624
Total 315.244 179
vs5ynseiles Treatment 17.467 5 3.493 1.803 0.116 "
QuviQil 45 Block 49.867 29 1.720 0.888 0.634
Error 280.867 145 1.937
Total 348.200 179
UITYINOT M Treatment 11.650 5 2330 1.193 0315"
Quvigil 45 ° Block 60.117 29 2.073 1.061 0.393
Error 283.183 145 1.953
Total 354.950 179

HINIHg *UANNUANANAUNIE

™ A nuUana N UN IR N9

aa

[

<Al

A o o9
ANUBDUUIDYDY 95

A Y A o o9
D6 NITAUANNTONUIDYIAL 95
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a Yy o N '
MINNHUINN N16 ﬂ')'llll;lﬂiﬂj’)u (ANOVA) 6U’rNﬂ$LL1!Uﬂ’J111"]§’E]“Uﬂ1ufc1‘ﬁllﬁlx‘lﬂ’JEJLmEJ’Jﬂ’J"lﬂ

o g 3 o A Ay =
fﬂlﬁﬁ]g‘ﬂ Lﬂ‘]JSﬂHWIQiHﬂ{]ﬂJ‘Vi@Q, 35 U 45 a3y alsa

Source of Sum of
df Mean Square F-value p-value
Variance Squares
v339n32ileq Treatment 16.114 6 2.686 2.033 0.064™
guTiies Block 25.981 29 0.896 0.678 0.892
Error 229.886 174 1.321
Total 271.981 209
UFTPINOSNINNT  Treatment 13.790 6 2.298 1374 0.228™
gUNYINH DY Block 43.567 29 1.502 0.898 0.620
Error 291.067 174 1.673
Total 348.424 209
v33ynsziles Treatment 15.044 5 3.009 1.551 0.178"
QUNYI 35 i Block 27.244 29 0.939 0.484 0.988
Error 281.289 145 1.940
Total 323.578 179
UFTPINOSNNT  Treatment 9.644 5 1.929 1.629 0.156™
QUNUQYN 35 % Block 32911 29 1.135 0.958 0.533
Error 171.689 145 1.184
Total 214.244 179
v33ynsziles Treatment 28.117 5 5.623 2.290 0.049*
QUNYI 45 o Block 68.383 29 2.358 0.960 0.530
Error 356.050 145 2.456
Total 452.550 179
VT3NS NI Treatment 7.844 5 1.569 0.729 0.603™
QUNYI 45 o Block 50.311 29 1.735 0.806 0.747
Error 312.156 145 2.153
Total 370.311 179
o 4

HInave *UANNUANANAUNINADA NIy

ns

Tutianuuanaadun1eana

aa

UANUIFIUT DAL 95

'
= [

mz@mmma%ﬁu%’aﬂaz 95
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v ] <
MINUINT 217 ANULAJ5UIIU (ANOVA) Y0IAZHUUANNSDUATUANNUUULTIUDAUFU

+ d+ ) 1o & IS o ~ a gy ~
ﬂ’JmeEJTJﬂTJllﬂﬁuiﬁ]g‘]J INUINHIMNYUIHUNIBN, 35 g 45 DALy

Source of Sum of
df Mean Square F-value p-value
Variance Squares
vssynsziles Treatment 115.867 6 19.311 9.009 0.000*
gungivies Block 128.710 29 4.438 2.070 0.002
Error 372.990 174 2.144
Total 617.567 209
UFTPINOSNINNT  Treatment 14.581 6 2.430 1.033 0.406™
gangives Block 127.981 29 4413 1.876 0.007
Error 409.419 174 2353
Total 551.981 209
Uiifgﬂizﬂm Treatment 53.711 5 10.742 3.467 0.005*
qungll 35 oo Block 63.644 29 2.195 0.708 0.861
Error 449.289 145 3.099
Total 566.644 179
UFTPINOSNNT  Treatment 67.400 5 13.480 3.627 0.004*
gl 35 Block 87.467 29 3.016 0.811 0.740
Error 538.933 145 3.717
Total 693.800 179
v339n32ileq Treatment 22.383 5 4.477 2.009 0.081"
qungll 45 o Block 97.450 29 3.360 1.508 0.060
Error 323.117 145 2.228
Total 442,950 179
VT3NS NI Treatment 24.933 5 4.987 1.659 0.148"™
qungll 45 o Block 54.333 29 1.874 0.623 0.931
Error 435.733 145 3.005
Total 515.000 179
wnemg *Tanuianaeiuneada issfunnieiiufesas 95

ns

Tutianuuanaadun1eana

aa

'
= [

mz@mmma%ﬁu%’aﬂaz 95
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AINUINT D18 ANLAJ515IU (ANOVA) ¥BIAZUUUANNSDUAIUT AFIAUDINBIAY)

' o

o 3 3 o ~ a gy ~
ﬂ’Jhl ﬁ'"l!i’ﬂg‘]_] INUINYINYUNHUYI 04, 35 1 45 DBy

Source of Sum of
df Mean Square F-value p-value
Variance Squares
v33ynsziles Treatment 36.657 6 6.110 4.348 0.000*
guTiies Block 62.781 29 2.165 1.541 0.048
Error 244.486 174 1.405
Total 343.924 209
UFTPINOSNINNT  Treatment 16.962 6 2.827 1.747 0.113™
qmwgﬁﬁ’m Block 55.924 29 1.928 1.192 0.243
Error 281.610 174 1.618
Total 354.495 209
v33ynsziles Treatment 5.111 5 1.022 0.518 0.762"
QUNYI 35 i Block 70.244 29 2.422 1.227 0.215
Error 286.222 145 1.974
Total 361.578 179
UFTPINOSNNT  Treatment 52.183 5 10.437 5.148 0.000*
qmwgﬁ 35 o Block 88.383 29 3.048 1.503 0.062
Error 293.983 145 2.027
Total 434.550 179
v33ynsziles Treatment 79.628 5 15.926 7.130 0.000*
QUNNN 45 °% Block 92.161 29 3.178 1.423 0.091
Error 323.872 145 2.234
Total 495.661 179
VT3NS NI Treatment 7.628 5 1.526 0.795 0.555™
QUNYI 45 o Block 70.361 29 2.426 1.265 0.185
Error 278.206 145 1.919
Total 356.194 179
o 4
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MINUINT 219 ANLl5159U (ANOVA) veanzuuuaNuyel IagsiuueanlaneInl In

] S o
dusagal inusnmn

]
=

Ngaungu

a

W94, 35 1Ay 45 parnivaoa

Source of Sum of
df Mean Square F-value p-value
Variance Squares
vs5gnazilea Treatment 45.495 6 7.583 5.999 0.000*
guTiies Block 58.100 29 2.003 1.585 0.038
Error 219.933 174 1.264
Total 323.529 209
UFTPINOSNINNT  Treatment 5.600 6 933 513 0.798™
QaINgITod Block 90.614 29 3.125 1717 0.018
Error 316.686 174 1.820
Total 412.900 209
v33ynsziles Treatment 3.828 5 0.766 0.303 0.910™
Qg 35 °% Block 88.161 29 3.040 1.203 0.236
Error 366.339 145 2526
Total 458.328 179
UFTPINOSNNT  Treatment 51.933 5 10.387 5.403 0.000*
qmwgﬁ 35 °% Block 63.333 29 2.184 1.136 0.304
Error 278.733 145 1.922
Total 394.000 179
vs3gnIzilea Treatment 96.444 5 19.289 8.671 0.000*
gauvigil 45 o Block 119311 29 4114 1.849 0.010
Error 322.556 145 2.225
Total 538.311 179
VT3NS NI Treatment 24.028 5 4.806 2299 0.048*
QUNQYN 45 % Block 49.828 29 1.718 822 0.726
Error 303.139 145 2.091
Total 376.994 179
A o 4
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