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Thesis Title Dietary phosphorus requirement and phosphorus availability of inorganic

phosphates in common carp (Cyprinus carpio)

Author Ms. Niwadee Saheem
Major Program Aquatic Science
Academic Year 2009
ABSTRACT

A feeding trial was conducted to estimate the optimum requirement of dietary
phosphorus and phosphorus availability for common carp in glass aquaria (45 x 91 x 45 cm).
Feeding trial comprised 11 treatments with 3 replications each. Eleven isonitrogenous (35% crude
protein) practical diets containing three graded levels of available phosphorus (AvP 0.4%, 0.7%
and 1.5%) for each of three forms of phosphorus (mono, di and tri). A low fishmeal based diet
containing 1% total P was used as the basal diet. Test diets were fed trial feeds twice daily (09.00
and 16.00) ad Ilibitum for 8 weeks. At the end of the trial, percent weight gain as well as feed
efficiency was significantly affected by different levels and P supplement sources. Based on the
results of this study it indicates that MSP (1.5% AvP) is recommended to supplement in diet of

common carp.
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TuTulxsdeuoama’ : : : - : : 21.16 +0.60 -
launameunoana’ - - - - - - 17.41 +1.18 28.00 + 0.03
lasunaseuneoama’ - - - - - - 19.71 +0.22 37.51 +0.05

@ { o IS 1 4 ' { a o Il o
lﬁﬂlaﬂ]ﬁu“ﬁuﬂlﬂuﬂ“ﬂaﬂ + ﬂnﬁﬂ%ﬂuiﬂ@i;ﬁWU INNITAUATICHAIDYN 3 K1

4

2T TuTwdeuloama [NaH,PO,. 2H,0] 15217 analytical grad 8% UNIVAR 9101357 Ajax Finechem Pty Ltd

3 = a o o =
launaFoumeainla [CaHPO, H,0] 15211 feed grad iflun@nduaiindinniszimadu

4 . & A o do
TasunaiFeuloavla [Ca, (PO,),] 52197 food and pharmaceutical grad tur@asdaanind1nnlszmadu

LT



M3199 3: IU2NBLVBIINIINAABI 11 A5 (DFH / D113 100 NFN)

anin 1 Qﬂiﬁ 2 afnin 3 anIn 4 anIns aniNn 6 aain 7 anin g aning gﬂ‘iﬁ 10 Qﬂiﬁ 11
ownshil ownshil MSP MSP MSP DCP DCP DCP TCP TCP TCP
INQAVDINIS dndugs  Umiludi  AVP04% AVPO7%  AVPLS%  AVP04% AVPO0.7% AP 15% AVP04%  AVP0.7%  AvP 15%
dantlu 45 16 16 16 16 16 16 16 16 16 16
mndmaea 14 57 57 57 57 57 57 57 57 57 57
ulaiudlends 19.5 7.7 7.2 5.45 0.7 6.7 2.9 0 6.45 2.1 0
ufleaa 15 10 10 10 10 10 10 2.8 10 10 0.3
vt 2 3.8 3.8 38 3.8 38 3.8 3.8 38 38 3.8
s mdes 1 1 1 1 1 1 1 1 1 1 1
Iy 1 1 1 1 1 1 1 1 1 1 1
HIBIHEN’ 2 3 3 3 3 3 3 3 3 3 3
TuTulspeuoaivia (MSP) - - 0.5 2.25 7 - - - - - -
lannaeuloala (DCP) - - - - - 1 4.8 14.9 - - -
losunaieurlomula (TCP) - - - - - - - - 1.25 5.6 17.4
Tasiineon a4 (Cr,0,) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

'Vitamin premix (mg/1 kg feed): Thiamine (B,) 10; Riboflavin (B,) 20; Pyridoxine (B,) 10; Cobalamin (B,,) 0.05; Retinal (A) 4 (7,000 IU); Cholecalciferol (D,) 0.1 (4,000 IU); Phylloquinone (K,) 80; Folic

acid 5; Calcium pantothenate 40; Inositol 400; Niacin 150; Tocopherol (E) 60 (66 IU); Ascorbic acid (C) 500; Biotin 3; Vitamin A (vitamin A-palmitate) 1,750 IU/mg; Vitamin D (vitamin D,; cholecalciferol)

40,000 [U/mg; Vitamin E (vitamin E; DL-Ol-tocopherol) 1.1 IU/mg

*Mineral premix (mg/1 kg feed): Na 3.304; Mg 25; K 76.471; Fe 8.842; Zn 0.664; Mn 0.329; Cu 0.069; Co 0.00199; 1 0.0098

8¢C



M13197 4: QUAINIAFUINIIVDIDINIINAADA (as fed basis)’

gasewns  siuuw 3R (%) AN %) TsAu () w181 (%) dioly (%).  NFE (%) veaweSa (%) unaiden (%)
1 mmiﬁﬁﬂmﬂmzﬁuqa 636+0.81 3631+029 7.67+039 11.33+0.12 1.65 36.68 +0.59 1.15+0.18 2.35+0.01
2 omsiianlussdud 6284057 35164071 7824022 9524022 4.28 36.94 +0.81 0.97 +0.04 1.68 +0.02
3 MSP AVP 0.4 6.01+0.16 3560+0.60 7.03+0.16 9.84+0.11 426 3725+0.51  1.01+0.04 1.51+0.01
4 MSP AVP 0.7 6.12+022  3555+0.66 7.42+0.57 10.90+0.05 421 3581+0.55  1.35+0.15 1.57 +0.01
5 MSP AVP 1.5 6.00+0.05 3573+0.79 730+0.16 13.47+0.09 4.07 3342+0.57  1.92+0.08 1.62 +0.01
6 DCP AVP 0.4 6294043  35.03+0.71 7.49+040 10.54+0.13 425 3640 +0.96  1.07+0.04 1.67+0.01
7 DCP AVP 0.7 6.12+0.71  3558+0.89 7.32+0.35 14.05+0.04 4.14 3279 +1.63  1.51+0.16 3.21+0.02
8 DCP AVP 1.5 6.02+0.56  35.66+0.57 7.08+022 23.63+0.13 4.02 2358 +0.46  2.63+0.05 6.17 +0.08
9 TCP AVP 0.4 6.17+0.69  36.11+0.18 739+0.01 10.82+0.13 424 3526 +0.63  1.29+0.10 2.26 +0.01
10 TCP AVP 0.7 6.01+0.53  3633+020 7.58+0.35 14.85+0.17 4.11 31.12+0.53  1.65+0.10 3.57 +0.02
11 TCP AVP 1.5 6.01+0.55 36.19+0.84 7.03+021 26.34+0.10 4.01 2043 +1.10  3.61+0.02 8.00 +0.04

o { o & 1 { oA a Iy ' J
] mmmﬁmmumﬂummﬁﬂ + ﬂ']!ﬁﬁl\i!ﬂuﬂ']ﬁﬁilu INNITAUATIENAIDYN 4 K1

1 a s A v o W = 1 aad @ A o 73
ArndeluaauaNlenysHlo U UL Vlilllﬂ'ﬂlllmﬂﬁ]1\1‘1/]1\1’ﬁﬂﬁ1/l‘i$ﬂﬂﬂ311llﬂfﬂllu 95 wosidua (P>0.05)

v o

2 @ A o IS Ay Y ° @
161’Jmﬁlmmmumﬂuﬂmllﬂmﬂmimu’;mmﬂ’ma

a

'
a A

Y a 3 csy
aun g lumsnane1risnaaoslunsatl

*NFE (Nitrogen Free Extract) = 100 — (% AU - % 1158U - % lusiu - % 181 - % tole)

6¢C
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2.3.2 MINAWUNUNINAAD

o . . o @ [
MLRUMINAaUULLWNRBS 580 (Factorial design) Taetmuaileds 2 e

~ =

L o o a 4 o w { [ a L4
Failodeh 1 Ao guuuvvesetiunidvleava asen 2 Ao szauvesaiiunidvoaa Taesly
Y Y Y
PIMNINAADITINIY 11 g3 30 IMiAazgamInaaeiis g 3 41 szeznarlumsnaaesiady
I o = ] qs;l ] ~ a
a8 d1lan ruenaaeianua 33 Hienaaed 1Age11ITnaaeIgasi 1 uasgasi 2
A =) a =4 9 a cs' {; d‘ =1 a
Tutimsiaswetiuns dvloamla uazldlarludlSinangs uazd nazgasonsd 3-11 Imsiasu
a =4 [ = = 1
punIdoaia 3 giuu gluuves 3 szau mwswazPealuMsvs s IMITNAADY NOU
A g 3 o ' A o a o L s ~ A
FUAUMINAad NUAeg1ariei 11 mszianuasy tazesrilszneumaniivelar Ao
Tos@u lusiu idh eavlesa tazuaaiFon MuATATIIUUDY AOAC (1990) LaziiipiT uAUMT
) 1 A :} ] = o [ Y 1 Y Y @
naapsimsguilamiihminmaslszna 3-5 nsudedd naldeslugnaass gag 30 42 3
o qu g Y @ A Y a a &£
uiaiua 990 61 Taaleinsiuag 2 a1 fiv 09.00 taz 16.00 . Wianuaudy dalunn
o 9 ' < A ' S Y ax v o Y a o A o
Tunaulionis lusuguazganznou uaznlasunerinn eI smanii uaufnimdIumMsin
Y YR Y] a Qa: 1 dy = a a
v ldoeszauaunnaie taz lusenimsaedlinisasnasumsnsy@aulalunng 2
o d o o @ a ] . e . A <} 9 o
dlet dmsumsfneduilsz@nsmsdoseIns (digestibility coefficient) 3N UYATIMTUMT
a d v a Q‘{ 1 [ Y =) [ [ 9 a a
Insgranlszanimsgesiaguis 1sau Wearesa merdimnaassdiumansaayla

¢ 2 ~ v Aa a A ¢ sa @
a5 Taelims Idennsnimsdulnsiiaoen o (Cr,0,) 0.5 Wosisua asluoms
< v
2.3.3 MINVTIVTINVYRYA

2.3.3.1 M3IATIVABVUNGANTIN HAZADHMULNYUDN
Tusgranamnaaeadunanganssuvedtainnyganisnaas 1wu
msherh msgenfueTNs LazFunadnmzMoLen 151 Fvesdaa msaniden msnace
V04ASY LaznIERN MIRMNAUNAUSHUASY Al uazeTmazaeuanoug mslde uas

IS) Lﬂ' %
ﬁ1ilﬂ1]!1/‘l@‘19jﬂﬂﬂuiﬁﬂ@]TﬂJﬁﬂWWﬂlﬂﬂﬂaW

2.3.3.2 M3ATaUM I WAYIA HazdnsINsseavesllad

o

o O'J 3’ [ (Y] J 8
aapAsZEzAIMINAaIMIFuihminlamng 2 dlam e
o - A o s o RIS { s J o S
mMsFauuilen issudivaihvindainmiuyu Taems¥aiiviinsvvesaaaz s
Y d‘ o a ) [ 9 £ o 1 o gl Y] v o ~ =
ABIATOIFANANEN 2 A 1uriue 191 e1M1IAT VIUNBUTIIIHYED)  Yudmiulaiiwae

ArEAILILMINARY hdeyai Idmduiadasimsson
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MIITYAD T AUIUAINITYON Jantrarotai HAZANY (1994) DINANNIT

U

WA MNLAY (weight gain, WG)

Y

o [ 4 Qy [ 091 v 4 A Y [
mwuﬂﬂauﬁaﬁuqﬂmﬂmam (nsy) - minlanlieisudunmsnaany (nsy)  x100

g} o A A 9 o
Wmindauiiosuay (nFy)
oNIMIVIYAVINS U (specific growth rate, SGR)

9 [ 9 Y ] v
= (n hwindauleduganmsnaaes — n Wnindauieisudumsnaass)  x 100

FzezIal ()

@ 1 I 4 ) Aa
dasimsilasusimisiluiie (feed conversion rate, FCR) AUIUAINITUDY Dupree ilag

Sneed (1966) NNTUNT

o K o X
ansimsasuermsiluie

v

o o d' a 3 4
= ninomsndarnuneviua ("3Y)

%

H 44 4 y
AN uIUeaeAN 1S NAaDa (PTN)

DATINMTNUDINIT (rate of feed intake) AMUIUMNITUDY Yone Az Fujii (1975) 91n@UN1S
9N IMINUDINS

= F x 100

W,+W, x N,+N, xt

2 2
&
Taeh
J ) Y A a 9 o A 9 o
F = iwminoimsuianidainy (nsy) N, = NUIUYDUTUAU (A7)
091 o A A 9 @ o Y @
W, = Wminlamassuau (nsw) N, = mmuﬂmqu ((Gle)]
Y ' [
w, = ihmindaundeganie (nSu) t = szeznailanldsuemisneass (Tu)

9M3159AMY (survival rate)

i1 Y
i‘hmuﬂmgﬁaauqcﬂmﬁmam (f7)  x 100

o A A 9 @
NUINYa e uAY (®)
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2.3.3.3 MIAUIUMAFHALADAD
[ Y
Wedugaminaaod guilannnynyganisnaaesd az 6 41 1hlaue
o o g’ ] o [ -Y d' o o g/ ] o VoA 9 o T v A
azaq ldFaimiin uazsimaridamoiindgu ldsaimiin uaziian ldusiuiamiaayil

AUNDA (hepatosomatic index, HSI) AWITUDY Anwar LA Jafri (1995) Tagauns

Wndnaudal (M5y)  x 100

ninaltal (psw)

d
2.3.3.4 m3anwvenlszneumanivesila
] Y] ] 1 Q' o Y o a 4 4
guarednanousumsnaaosiwau 9 a1l lmazianuiu
o w 1 a I'd 4 [ 1 a @
waziidiegear iz vesndsenoumaniyeadtar 1dun Usua Tusau lusfu ida

] Y
Woanesd tazunaFon MuITMIV09 AOAC (1990) iodugaminaaosgudlodn luunazd

o v 1 Y A 9 a ' 4 = o dy I o

TUIU 3 AN LWi’]1511'11.!ﬂ']'i'Jlﬂi'lgﬁVfTQQﬂﬂﬁgﬂ@‘]_l‘ﬂ'lelle@Q@'Jﬂﬁ'] tetlal tagtnuaL
i a L4 J < 4 % @ o [ J I 1 3

auonsizdnudesiduamsazanloduludy Tasinardenanllmuludusuia

a

9 9 [ Y [
(@uuqil -20 osruaFoa) mmivthalm sawsisduiuen1d 1aun e Teungungii 105

U

~ v o 43} Y =KX o [ dy Y < =
DI U AUNTENIA A azitielaniie i]am‘lﬂiaia@ﬂmm%m@ﬂumwmﬂmwu N

M) 3} v v A dﬂl v o 091 o Y ﬁy A Y =R [
Fuhmiindilauiemianusuveadilar iaunsznldannuyunai 1dr9euadinlan
4 o < g 1 o a 1
uaziileta Ifazidon e liinu 13 luTagannudu newiliimsgimdiulseneunis
Y
Tasums laundsunaldsau Tuiu i uasoaresa tazunaiFsuvodral uaziiiodan
an o 1 =\ o 1 [ ~ 9 o
MUITMIVOI AOAC (1990) taziira Tsauvesdltlarnou uazndimnaaoan ba a1

Uszansamms 1 lisau vazmsldlse Tominnlisaugnd
a2

annanlszansmmmsidllsau nazmslilselavianllsAugns

YszanEnmms 19 115AU (protein efficiency ratio, PER) fUIUAINITVDY Zeitoun LazAME

(1973) NNFUNT

szansmnmslallsnu

Y 44 2 o
rnnlanmuay (5Y) x 100

Fd ]
1hvidnJdsaundainu (p5w)
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o a a
M3 19z TeminnTils auq N5 (apparent net protein utilization, ANPU) AWITYDI Robinson

1ag Wilson (1985) 31NN

a

m3lFlszlavsionllsAugns

a A 2 a A& A 9
= (%Tﬂmumaﬁuqﬂmimam -% Iﬂﬁﬁumﬂlﬁm%uﬂﬁﬂﬂﬁﬂﬂ) x 100

Fd ]
ninTdsaunlarnuaasansnaass (A5N)

2.3.3.5 myuanzdlvsidduduila

a

4 2 o w AN Y o " A
mﬂﬁutmmiﬂﬂamumuﬂamllﬂwmmﬂmimevlﬂ’é)‘im’qmwﬂu

U

4
Y%

=~ o o ' Y 9 ' Y o dy = Y o
60 oA ALBYN UIU 48 %31%\1 UﬂG]’Jf]ElNLL“I’iQﬂ’JEJIﬂ‘i\‘]“UﬂGl‘I’HﬂuLUEJLﬂfl’)ﬂu AMMNUUUN

doe19 1 Ans 1z UT e luTu amATmsues AOAC (1990)

a d
2.3.3.6 myInnzlunda naznszgn

9
a

1 Y <3
L?J@ﬁuq@ﬂ’]iﬂﬂﬂ@ﬂquﬂﬂ”l@jﬂ% 9 @upUuUNaA HazlaeeInNsgean

D-

a [ [ 1 o Y Y ~ a
vinunz Tvan nszgndunas waznie lddunszuirunsilduis Tasoungumngil 60
= o'.: o w 1 [ 1 9 1 Y = o a 4
pafIaITed U 48 %1 1ud 1hdegndananuasls Inssualiaz@ea tazii lnsiz

a PY a3 ag
Wlsunanaazanlu inda vaznszgnuedlla1nuITnIsues AOAC (1990)
2.3.3.7 msandfSanamleariesa uazunadanludinla

mainnzrineanesa nazunadealudia

o { 1 I [ 1 [V o

e ldnmsquiiudiedis (argadersududailude
2.3.3.4) Tlawmsigvivesnszneueanese nazunaidey uaziiaweanesanld
° a < o ' . o A o A
aarlsnamsinuazauneanasalus1ame (P retention, %) oy Woawesangniung

(Phosphorus load)
annalealesanlsiszlaviila

szansamnmsazauloanesa (phosphorus retention efficiency) A1UIUANITUDY Green
phosp y

uazAMe (2002) 1NNAUNIT
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szansmnmsazaneanlesa

= 100 x FICP — INCP

Phosphorus intake

4
Taeh
FICP = Y5 uavesleavlesanaumae lumnrasnisnaass (A5w)
INCP = 15maveanloaneSanauras luanneumsnaase (n3y)

Phosphorus intake = Usunaivearlearesan s ldsiavua (A5w)

WoaesangnyuNng (Phosphorus load) AUIMAINITYDL Vielma azAME (2002) DINAUN3

=

veavleTangniung

= Usaleadesandarldsy (nFu) — Usnaleanesanauwnasludilar (nFu)

HIEE I s y
HIUUININUIU (ﬂI’dﬂiﬂJ)

msanszrleanea uazunaidaslndanaznszgn

Lﬁ@éuﬁﬂﬂﬁ‘ﬂﬂﬁ@ﬂ alayadsasudularlude 2.3.3.6) Aunda
0N LAz INTZRNUT AN Tnan nszgndunas uazv1 Tdrunszuaumsilduds
Taveufiguivigil 60 esruraiFed uw 48 52 Tus thdedudnanuadielnssualiaziden
wazii lFnssdUSinaloavlesa nazuaaiFen itonSunaloaesa uasuaaiFoud

azanlunia uagnizen MuITNMsves AOAC (1990)

a d (Y] = A
msaasizrinearlesa uazuﬂawaﬁluma

] Y
Weduganmsnaaos (dlagadernuivilailude 2.3.3.6) Taeiin

dy a o W d' 9 1Y d' a = 0'/
L‘L!’l’)"]_l3L’Jﬂ!aW]’J“I/IllﬂTifNmﬂfﬂiLﬁWZﬂi%ﬂﬂ‘lﬂﬂUﬂﬂmﬁﬂM 60 DIAAIFIE U1 48 B 114

Q QU

k4
Y 9 @ U

v ' 1 I { % o o a a [
ll@W’I’Jf’]fJNLH’TQﬂﬁﬂiﬂﬁﬂﬂﬂiﬁlﬂulﬁﬂlaﬂﬁﬂu ﬁ]”IﬂLlLlLHG]’JE’JEJNVL‘]JUlﬂiizﬁ}ﬂSNTm‘V‘IﬂﬁW?)ﬁﬁ

tazunaweuluilnilarnuisnsves AOAC (1990)

(%4

a d Ly
msaanzrlsunanleanealuasu
d' ay [] 9 Y A a
weduganisnaassguilarludas 2 @1 wizideannuInwlay
A aa (] a J Qy 9 ~ Y a v o A
n19szuna 3 vaaans lavaealulasnog 1913 30 i Tianaznouuazmanmssuduiluay

4

A 3 o ™ A 1 A ~ < o
19049 (clot) iﬂﬂuuuflﬂWHULW'JfN‘Vl 10,000 sUABDUIN !,‘IJL!L’J'QW 15 UIN WS UDTUINYU
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a d? ) 1 =5 1 ~ = k2 IS A
INAVU LAZUIFIUUDIVDUN A (HTN) LATTIUNANATNDU mﬂizﬂ@u"lﬂmammaammﬁ
< A <3 A a . a v v W ] a
LUAIADAUTII INAALODA uaﬂW‘UiTumu (fibrinogen) (NANITIUAINULUU LASINANIT
3’ o 1 [ { 1 -4 o
?’]ﬂ@]gﬂf]u@nilu']W‘L!ﬂGIJ'E)\nJ'JﬁTlJLaf]‘ai'Jilﬂ‘lJllﬁ\‘lWM“L!Lﬁ%‘(’J\ilslsl}']qguslﬂﬁ']ﬂ LLaZ“VI']Glﬁ}@]ﬂGIZﬂ@u
a Y 1Y u’j o A w d' 9 [ a 4 o a Jd 1a
UINIUNUYIADA WZ’Nfl]']ﬂuuu’]“b’ﬁmTlulﬂblﬁﬂaﬂﬂlllliﬂﬁcﬂ'lﬂ Lmzmhlﬂamiwwﬂimm

Woanesad183% molybdate UV mu35v04 AOAC (1990)

2.3.3.8 maanesz@nsmmmsdon
a A 1 o a 4
msAnlszaninmmsgosiiila laens 1y lasiiaeen lag (Cr,0,)
IS ] dal . . a J 3 J an [ g‘
Wue319% (indicator) 1ANadlue M5 0.5 osisua wazsrvsvyalarlaegIsmantin
Aa o 3’ A A o I
(siphoning) Tagldeneensnaradnamiteon uazldfatiesessuyatar lumsinuyala
< @ A v A o3| [ ¢ A ] 1
winunamnldemsniasussnewluszoznanlszna 1 a1 e lvuuleian
Yo A [ dy 1 Y o < ] I~ @ ~Aq ¥ Y
1@5uemsaliensusduduounal uagiimanulugnaeudundasnnilnemisuda 1
#2109 HazgARzNOUD1M1TeNINAaunLA Tagsiusiuyatarld 1adSum 25-30  niw
A Y A @ a 4 <] 9 1 1 3 @ c?/‘ o Yy Y A A
e ldifiganenunsinszd azinu 1A lugeswsnds vasnniwileuldudeaiing
a ) ) Y = ! o a Jd o w ] a J
gungi 60 esruwaFod 1 llualdaziBeanouiitldiinsizd iidiedelUimsesd
4 ) (% a a J
pendsznoumand 1dun Ysualdsiu uazWeanesa muATmsves AOAC (1990) 1nT1ZH
) a L A, o
5inalnsiineenlad luems nazluyanu3Tved Furukawa 1108 Tsukahara (1966) ttaz1in

[ A:i 9 o a A 1 1 [
ﬂTVIulﬂvlﬂﬂ"luﬁﬂlﬁ']ﬂiﬁﬁV]‘ﬁﬂWWﬂﬁﬂ@ﬂﬁNﬂ ANTUNIT

Y
UszanEmwlumsdoadnguia (% vugmuveiminud) (dry matter digestibility or total

digestibility)

J oL
= 100 - 100 [%3J'liﬂ!,ﬂ’f)'§ﬁlu’f)1ﬁ1§]

J o
[%315n1N03 11ya]
dszansmwlumseeslisiu (apparent digestibility coefficient of protein)

= 100-100  [%x5nned lueimsxo ldsauluyal

[6s mnos luyax%TdsAuluems]
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dszansmmlumsdesnearlesa (apparent digestibility coefficient of phosphorus)

= 100-100  [%u3nnes luerms<%oarlesaluyal

[%w13 s luyaxveloanesalueinis]

a ¢y
2.3.4 MyIATIZvivoYa
o 9 Ay v o A a ¢
deyai ldainmanaassnanualilmaunde nazdinnzidoyavesns
A 9 a L4 . A Ay o d
NAABIGATIMINAARIN 3-11 Tagldn1sTnIenuuy Factorial 3 x 3) emlfdusiug
1 a [ a a o A = a A J
senINria nagszauveamsniaanla Taefladen 1 Ao jlunvvesetiunIdvema 3
sUnuy Ao TuTuTwRsuema launaFounoaa nas lasunadounoaa Vaded 2 Ao

v
v A

a a 4 a [ { 4 Y]
seaumnzaylumsasuonunidnomalitdsnaneassanldlse Towmila 3 seau
A ’d YA Ay o Fou o U o a 7 )
9 0.4, 0.7 waz 1.5 Wosidud MNUfduiusmuhdoyansnaaoiianus 1AAT1zr Tagld

a 4 . . A = = 1
MIUNTIZHANULULTI5IU ANOVA (Analysis of Variance) tWoit/3suifiaunnuuana1eved
ANNAINNADA 1A8IT Duncan’s New Multiple Range Test (Duncan, 1995) NszAUA NI

3 4
95 11lo51HUA
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Han1Ineasy

3.1 MINTIVABUNGANTIN HAzANHMLMEUDN
N15ATIIADUNYANITTY UATANHULAIGUDNYDINITNAADIAIINADINT
o 4 a 4 J
Woaosa nazmsldsz TeminnetiunidvommaluilarluTasmsliomsnaaswanais
@ < o 4 1 ' a a 1 [
Ay 11 gas Wuszeznm 8 dland nuimnyganmsnases inuanuAalndvesgiseanyue
1 Ry a S A~ [ o A Y
Meuen uagaminaassniimsasulaunadouodmla Nszauvesoaosaianninly
1 732 ' Vo ] Yo YRR,
UszTowila 1.5 nledidud wudgisndnvazmevenvestan ldsuomiagasaenan I
' Aa a 1 A a a A Qy I o L4
sisnrang nane mansyanInanat uaziodugamanaaouiuszeziial 8 diay

v Y
gasimsmevotlarlugamnaassdinan oasimsamomug iy
3.2 mssaedAula HazdnIINIsIenn

Yo A oAl X
3.2.1. HMIRHNR LA ININNUYY
a a oy Y] = 1 [ A Y o
masyayIavestar lulasiminmasaedlvestar lui 1d5ue s
1 v g o L4 1 :j o A 1w A ::21 A dy
e N Usezna 8 e nunihminmagaedvestansiuIuaINsT e IaINE@es
A A 1 [ aa 1 A v o W qgj Y P KX o s
HazITNIANUIANA NN UNNaTDARINNTdIAY (P<0.05) Aduadia1vn 2 aunedilavin 8 uay
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gAI0IM13 stluny AU (%) ANNTY (%) TsAu (%) Nty (%) 101 (%) Woawlesa (%)  unaden (%)
AUTUAUMINAADY 76.98 + 0.65 56.97 + 0.26 22.81+0.78 11.45 + 0.04 1.99 + 0.05 1.64 + 0.01
1l
1 pmsniantluseauga 70.45+1.75 46.87+0.70 38.74+0.73 6.12+0.32 1.09 +0.19 1.24 +0.08
2 o msnulanluszaud 70.13 +0.23 46.66 +0.28 37.91+0.61 5.90+0.16 0.97 +0.05 1.10 +0.05
3 MSP AVP 0.4 72.33 +1.23" 52.49 +0.52° 29.12 +0.58° 7.44 +0.23° 1.27 +0.09° 1.38 +0.02°
4 MSP AVP 0.7 75.22 + 0.99% 58.65+0.38" 25.05 +0.28" 10.38 + 0.07° 1.89+0.11° 2.20+0.07°
5 MSP AVP 1.5 76.89 + 0.65° 64.92 +0.72° 18.51+0.73" 13.91 +0.14" 2.45+0.02° 3.83+0.07"
6 DCP AVP 0.4 69.34 + 0.34" 45.65+0.47" 39.38 +0.86° 6.97 +0.08" 1.27 +0.03" 1.59 +0.01°
7 DCP AVP 0.7 71.12+0.33% 48.50 +0.18° 32.78 +0.61° 7.12 4 0.07° 1.30+0.13° 1.60 +0.03°
8 DCP AVP 1.5 74.54 +3.97™ 48.60 +0.18° 32.90 +0.77° 9.24+0.24° 1.48 +0.16" 1.99 + 0.06°
9 TCP AVP 0.4 7138+ 1.32% 49.49 + 0.47° 37.51+0.37 6.55+0.14" 1.20 + 0.08" 1.49+0.01°
10 TCP AVP 0.7 70.93 +0.19" 47.24 +0.40° 3533 +0.48° 6.58+0.07" 1.22 +0.08"° 1.53+0.02"
11 TCP AVP 1.5 71.22+0.50" 49.45+0.51° 32.48 +0.81° 7.19 +0.14° 1.26 + 0.08" 1.56+0.01%
sUuuvvesetiuni dvlomva P <0.05 P <0.05 P <0.05 P <0.05 P <0.05 P <0.05
sEauvoIouNnI dvloavn P <0.05 P <0.05 P <0.05 P <0.05 P <0.05 P <0.05
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[ dy d‘ Y o 1 [ d' Qy 1
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soeaan laundan1d5vemsgasn 5 gash 4 uaz gash 11 (MSP: AvP 1.5%, MSP: AvP

0.7% 148 TCP: AvP 1.5%) Tagamsnify 0.23 + 0.01, 0.22 + 0.01 4ag 0.22 + 0.02 1losiFud
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o w 1 d' Yo d' s = tﬂy d‘ S
audwudmdanldsuemsgasi o (TCP: AvP 0.4%) Hiawnasoulwilodiiga Taslin
) P-4 ] ' { o { A A o
M 0.14 + 0.02 o5 Fud tazazwiuld Uan'ldsvesnimsasuoiiuns dwlomulalu
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M9 10: Srlszneumalarinmsveaielaluildsveninsnaaes 11 gas'

gn301113 siuuy AU (%) 15U (%) Ty (%) 101 (%) Woalesa (%) unadan (%)
Yaisudumsnaana 80.29+0.59  16.12+0.28 4.78 +0.21 0.85 +0.02 0.25 +0.01
1 omsfidanluszaug 68.40+0.56  25.64+0.61 4.08+0.16 0.73 +0.03 0.19+0.01
2 ennstidaniusedud 65.07 +0.50 15.99 +0.33 4.03 +0.09 0.60 +0.11 0.15+0.02
3 MSP AvP 0.4 6420+0.17°  2027+0.87°  4.31+0.06" 0.66 + 0.06" 0.17 +0.02°
4 MSP AVP 0.7 68.39+034°  9.46+0.54° 5.49+0.07" 0.84 +0.02% 0.22+0.01°
5 MSP AVP 15 7438+0.72°  4.81+021° 6.26 +0.41° 0.89 +0.05" 0.23 +0.01°
6 DCP AVP 0.4 6528+0.07°  17.43+052"  437+0.07" 0.67 +0.07" 0.18 +0.03"
7 DCP AVP 0.7 65.84 +0.40  1335+0.46°  4.43+0.04™ 0.70 +0.03" 0.18 +0.04"
8 DCP AVP 1.5 66.74+0.77°  11.56+0.83°  4.63+0.14° 0.73+0.05° 029+ 0.01°
9 TCP AvP 0.4 64.04 +0.41° 14.80 + 0.28° 428 +0.05" 0.69 + 0.02° 0.14 +0.02°
10 TCP AVP 0.7 6629+026°  1347+024°  453+0.10™  0.78+0.05" 0.19+0.01°
11 TCP AVP 1.5 66.74+0.30"  13.15+0.13°  4.58+0.02 0.79 +0.02" 0.22 +0.02°
sinvuvesetiundrloala P <0.05 P <0.05 P <0.05 P <0.05 P <0.05
seAuvetoiunI dnoaiin P <0.05 P <0.05 P <0.05 P <0.05 P <0.05
31D x s2AY P <0.05 P <0.05 P <0.05 P <0.05 P <0.05
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= a a aq v Ao =2 Ay 73 M W
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ms1ei 11: msazanluiludulanluiilasuerinsmaaea 11 gas'

gnI0IM3 siuuy 52U (%) Nt ud (%)
Yarsudumsnaans 20.41 + 0.46
1 omsAfaussdug 38.09 +0.73
2 ennsitidanusedud 37.01 +0.70
3 MSP AVP 0.4 36.11 +0.94°
4 MSP AVP 0.7 25.37+0.74°
5 MSP AVP 1.5 24.15+0.12°
6 DCP AVP 0.4 37.39+0.81°
7 DCP AVP 0.7 35.24 +0.42°
8 DCP AVP 1.5 28.48 +0.63°
9 TCP AVP 0.4 38.93+0.61°
10 TCP AVP 0.7 39.99 +0.33"
11 TCP AP 15 39.26 +0.25'
sinuvveseiunsdvloava P<0.05
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ms1eii 12: ihlwnda saznszgnvasdarluilasuemisnaaes 11 gas'

CGECIVAE vy 32O (%) lunde (%) Unszgn (%)
Yasudumsnaana 14.35 +0.20 52.53+0.32
1 omnsiiidarlussdug 7.01 +0.06 38.07 +0.70
2 pmishilanluszdud 6.73+0.10 39.30 +0.87
3 MSP AVP 0.4 8.25+0.11° 43.5140.58"
4 MSP AVP 0.7 14.05 +0.20" 45.67+0.35°
5 MSP AP 15 19.78 +0.13° 49.35+0.35"
6 DCP AvP 0.4 8.13+0.04° 41.87 +0.41°
7 DCP AVP 0.7 8.91 +0.03° 4225 +0.52°
8 DCP AVP 1.5 10.26 + 0.02° 43.84+0.33°
9 TCP AVP 0.4 7.24+0.03" 32.15+0.60"
10 TCP AVP 0.7 7234027 32.36+0.73"
11 TCP AP 15 7.79+0.18° 40.06 +0.28"
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seAuvesounI dnoaiila P <0.05 P <0.05
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N1IUAINTHADAUVDINANITINAAN

Tests of Between-Subjects Effects

. 3’ v d‘ [ e’d‘
Dependent Variable: {niinmasvastardiaryin 2

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 4.183 8 523 6.983 .000
Intercept 683.879 1 683.879 9133.352 .000
SOURCE 2.136 2 1.068 14.265 .000
LEVEL 126 2 .063 0.842 447
SOURCE * LEVEL 1.921 4 48 6.413 .002
Error 1.348 18 .075
Total 689.41 27
Corrected Total 5.531 26
R Squared =.756 (Adjusted R Squared = .648)
9 [ v
ANOVA: 1hvtinmaguetardlanii 2
Sum of Squares df Mean Square F Sig.
Between Groups 4.183 8 523 6.983 .000
Within Groups 1.348 18 .075
Total 5.531 26
Tests of Between-Subjects Effects
v ; ;
Dependent Variable: 1111117n1/aunasveadilanin 4
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 49.843 8 6.23 33.789 .000
Intercept 1269.718 1 1269.718 6885.947 .000
SOURCE 31.44 2 15.72 85.253 .000
LEVEL 2.458 2 1.229 6.665 .007
SOURCE * LEVEL 15.945 4 3.986 21.619 .000
Error 3.319 18 .184
Total 1322.88 27
Corrected Total 53.162 26
R Squared = .938 (Adjusted R Squared = .910)
v : .
ANOVA: 1minmagvestadilanii 4
Sum of Squares df Mean Square F Sig.
Between Groups 49.843 8 6.23 33.789 .000
Within Groups 3319 18 184
Total 53.162 26




Tests of Between-Subjects Effects

. Q  w A o ¢
Dependent Variable: 1 111inUaunaevesddainn 6

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 180.759 8 22.595 59.363 .000
Intercept 2013.863 1 2013.863 5290.965 .000
SOURCE 118.858 2 59.429 156.136 .000
LEVEL 12.246 2 6.123 16.087 .000
SOURCE * LEVEL 49.655 4 12.414 32.615 .000
Error 6.851 18 381
Total 2201.474 27
Corrected Total 187.611 26
R Squared =.963 (Adjusted R Squared = .947)
9 [ v
ANOVA: 1hvtinmagvelardlaia 6
Sum of Squares df Mean Square F Sig.
Between Groups 180.759 8 22.595 59.363 .000
Within Groups 6.851 18 381
Total 187.611 26
Tests of Between-Subjects Effects
v ' '
Dependent Variable: 11111nmasveatardianin g
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 602.756 8 75.345 72.573 .000
Intercept 3448.941 1 3448.941 3322.052 .000
SOURCE 410.33 2 205.165 197.617 .000
LEVEL 42.771 2 21.385 20.599 .000
SOURCE * LEVEL 149.655 4 37.414 36.037 .000
Error 18.688 18 1.038
Total 4070.385 27
Corrected Total 621.444 26
R Squared = .970 (Adjusted R Squared = .957)
v ' '
ANOVA: thwiinmasvestlandianin g
Sum of Squares df Mean Square F Sig.
Between Groups 602.756 8 75.345 72.573 .000
Within Groups 18.688 18 1.038
Total 621.444 26




Tests of Between-Subjects Effects

Y v v Y
Dependent Variable: AP VTR TIVEY

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 488099.198 8 61012.4 72.035 .000
Intercept 1326795.589 1 1326795.589 1566.486 .000
SOURCE 332217.584 2 166108.792 196.117 .000
LEVEL 34652.629 2 17326.314 20.456 .000
SOURCE * LEVEL 121228.986 4 30307.246 35.782 .000
Error 15245.794 18 846.989
Total 1830140.581 27
Corrected Total 503344.992 26
R Squared =.970 (Adjusted R Squared = .956)
9 [ v 9
ANOVA: thmiinfimuau
Sum of Squares df Mean Square F Sig.
Between Groups 488099.198 8 61012.4 72.035 .000
Within Groups 15245.794 18 846.989
Total 503344.992 26
Tests of Between-Subjects Effects
Dependent Variable: 60310135193 qa1 Tad 1z
Source Type IIT Sum of Squares df Mean Square F Sig.
Corrected Model 11.940 8 1.493 63.079 .000
Intercept 102.57 1 102.57 4334.82 .000
SOURCE 8.255 2 4.128 174.445 .000
LEVEL .588 2 294 12.415 .000
SOURCE * LEVEL 3.098 4 774 32.727 .000
Error 426 18 .024
Total 114.936 27
Corrected Total 12.366 26
R Squared = .966 (Adjusted R Squared =.950)
ANOVA: 9A51M 33 an Tadumig
Sum of Squares df Mean Square F Sig.
Between Groups 11.94 8 1.493 63.079 .000
Within Groups 426 18 .024

Total 12.366 26




Tests of Between-Subjects Effects

Dependent Variable: 9951015010115

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 6.044 8 155 36.145 .000
Intercept 531.019 1 531.019 25406.467 .000
SOURCE 3.504 2 1.752 83.827 .000
LEVEL .688 2 344 16.47 .000
SOURCE * LEVEL 1.851 4 463 22.141 .000
Error 376 18 021
Total 537.439 27
Corrected Total 6.42 26
R Squared = .941 (Adjusted R Squared = .915)
ANOVA: §0131MIAUDINT
Sum of Squares df Mean Square F Sig.
Between Groups 6.044 8 755 36.145 .000
Within Groups 376 18 021
Total 6.42 26
Tests of Between-Subjects Effects
Dependent Variable: 9AIINITOA
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 15.636 8 1.954 264 97
Intercept 267339.984 1 267339.984 36095.11 .000
SOURCE 5.761 2 2.881 .389 .683
LEVEL 3.291 2 1.645 222 .803
SOURCE * LEVEL 6.584 4 1.646 222 922
Error 133.318 18 7.407
Total 267488.938 27
Corrected Total 148.954 26
R Squared = .105 (Adjusted R Squared = -.293)
ANOVA: 89311133509
Sum of Squares df Mean Square F Sig.
Between Groups 15.636 8 1.954 264 97
Within Groups 133.318 18 7.407
Total 148.954 26




Tests of Between-Subjects Effects

. [ ~ 3 tﬂy
Dependent Variable: 9951mM31Ua8u9111510 10

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 31.898 8 3.987 29.407 .000
Intercept 222.345 1 222.345 1639.885 .000
SOURCE 16.97 2 8.485 62.58 .000
LEVEL 2.34 2 1.17 8.628 .002
SOURCE * LEVEL 12.588 4 3.147 23.211 .000
Error 2.441 18 136
Total 256.683 27
Corrected Total 34.338 26
R Squared =.929 (Adjusted R Squared = .897)
[ k4
ANOVA: éjﬂﬁ']ﬂ'lﬁlﬂaﬂuﬂﬁlﬂﬁlﬁlﬂulﬁﬂ
Sum of Squares df Mean Square F Sig.
Between Groups 31.898 8 3.987 29.407 .000
Within Groups 2.441 18 136
Total 34.338 26
Tests of Between-Subjects Effects
Dependent Variable: 1/5¢@n3nms 14 11sau
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 5.366 8 671 76.174 .000
Intercept 34.152 1 34.152 3878.663 .000
SOURCE 3.515 2 1.757 199.589 .000
LEVEL 262 2 131 14.885 .000
SOURCE * LEVEL 1.589 4 397 45.111 .000
Error 158 18 .009
Total 39.676 27
Corrected Total 5.524 26
R Squared = .971 (Adjusted R Squared = .959)
ANOVA: Uszansnimms 19 11/sau
Sum of Squares df Mean Square F Sig.
Between Groups 5.366 8 671 76.174 .000
Within Groups 158 18 .009
Total 5.524 26




Tests of Between-Subjects Effects

Dependent Variable: M3 19152 TowinnTuls@ugns

a

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1397.380 8 174.672 74.548 .000
Intercept 7769.105 1 7769.105 3315.745 .000
SOURCE 768.46 2 384.23 163.984 .000
LEVEL 52.178 2 26.089 11.134 .001
SOURCE * LEVEL 576.741 4 144.185 61.536 .000
Error 42.176 18 2.343
Total 9208.661 27
Corrected Total 1439.556 26

R Squared =.971 (Adjusted R Squared = .958)

ANOVA: M3 195z TominnTalsaugni

Sum of Squares df Mean Square F Sig.

Between Groups 1397.38 8 174.672 74.548 .000
Within Groups 42.176 18 2.343
Total 1439.556 26

Tests of Between-Subjects Effects

Dependent Variable: ATUALADA?
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 5.755 8 719 2.517 .035
Intercept 81.746 1 81.746 286.007 .000
SOURCE 2.827 2 1.413 4.945 .015
LEVEL 1.306 2 .653 2.285 121
SOURCE * LEVEL 1.622 4 406 1.419 255
Error 7.717 27 286
Total 95.218 36
Corrected Total 13.472 35

R Squared = .427 (Adjusted R Squared = .257)

ANOVA: A%HUAUADAY

Sum of Squares df Mean Square F Sig.

Between Groups 5.755 8 719 2.517 .035
Within Groups 7.717 27 286

Total 13.472 35




Tests of Between-Subjects Effects

Y
Dependent Variable: anuyuluddan

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 96.185 8 12.023 5.18 .012
Intercept 94751.606 1 94751.606 40822.46 .000
SOURCE 46.771 2 23.385 10.075 .005
LEVEL 30.917 2 15.459 6.66 .017
SOURCE * LEVEL 18.497 4 4.624 1.992 179
Error 20.89 9 2.321
Total 94868.681 18
Corrected Total 117.075 17

R Squared = .822 (Adjusted R Squared = .663)

Y
ANOVA: anuiuludilan
Sum of Squares df Mean Square F Sig.

Between Groups 96.185 8 12.023 5.18 .012
Within Groups 20.89 9 2.321
Total 117.075 17

Tests of Between-Subjects Effects

Dependent Variable: Tusauluaalan
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 931.62 8 116.453 576.284 .000
Intercept 72042.66 1 72042.66 356514.46 .000
SOURCE 673.786 2 336.893 1667.169 .000
LEVEL 118.183 2 59.092 292.424 .000
SOURCE * LEVEL 139.651 4 34.913 172.771 .000
Error 3.637 18 202
Total 72977.918 27
Corrected Total 935.258 26

R Squared =.996 (Adjusted R Squared = .994)

ANOVA: Tisauluan)a

Sum of Squares df Mean Square F Sig.

Between Groups 931.621 8 116.453 576.284 .000
Within Groups 3.637 18 202
Total 935.258 26




Tests of Between-Subjects Effects

Dependent Variable: TsfuTuddan

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 999.836(a) 8 124.98 307.296 .000
Intercept 26709.139 1 26709.139 65671.57 .000
SOURCE 704.118 2 352.059 865.632 .000
LEVEL 246.925 2 123.462 303.565 .000
SOURCE * LEVEL 48.793 4 12.198 29.993 .000
Error 7.321 18 407
Total 27716.296 27
Corrected Total 1007.157 26
R Squared =.993 (Adjusted R Squared =.990)
ANOVA: lugiuTudalan
Sum of Squares df Mean Square F Sig.
Between Groups 999.836 8 124.98 307.296 .000
Within Groups 7.321 18 407
Total 1007.157 26
Tests of Between-Subjects Effects
Dependent Variable: B ludqlan
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 143.201 8 17.9 857.437 .000
Intercept 1893.402 1 1893.402 90696.34 .000
SOURCE 69.89 2 34.945 1673.91 .000
LEVEL 45.571 2 22.786 1091.459 .000
SOURCE * LEVEL 27.739 4 6.935 332.189 .000
Error 376 18 .021
Total 2036.978 27
Corrected Total 143.576 26
R Squared = .997 (Adjusted R Squared = .996)
ANOVA: it ludni/an
Sum of Squares df Mean Square F Sig.
Between Groups 143.201 8 17.9 857.437 .000
Within Groups 376 18 .021
Total 143.576 26




Tests of Between-Subjects Effects

Dependent Variable: Woanesaluardan

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 4.256 8 532 55.336 .000
Intercept 59.265 1 59.265 6163.774 .000
SOURCE 2.098 2 1.049 109.079 .000
LEVEL 1.037 2 518 53.92 .000
SOURCE * LEVEL 1.122 4 28 29.172 .000
Error 173 18 .01
Total 63.695 27
Corrected Total 443 26

R Squared =.961 (Adjusted R Squared = .944)

ANOVA: Woavesaludiial

Sum of Squares df Mean Square F Sig.

Between Groups 4.256 8 532 55.336 .000
Within Groups 173 18 .01
Total 443 26

Tests of Between-Subjects Effects

Dependent Variable: unaigenluaidan
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 14.122 8 1.765 906.149 .000
Intercept 98.193 1 98.193 50403.424 .000
SOURCE 4.463 2 2.231 1145.329 .000
LEVEL 4.481 2 2.241 1150.091 .000
SOURCE * LEVEL 5.179 4 1.295 664.587 .000
Error .035 18 .002
Total 112.351 27
Corrected Total 14.158 26

R Squared = .998 (Adjusted R Squared =.996)

ANOVA: upatdeyludila

Sum of Squares df Mean Square F Sig.

Between Groups 14.122 8 1.765 906.149 .000
Within Groups .035 18 .002
Total 14.158 26




Tests of Between-Subjects Effects

Y
Dependent Variable: Tsaulwieran

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 233.304 8 29.163 149.907 .000
Intercept 120762.942 1 120762.942 620760.32 .000
SOURCE 60.506 2 30.253 155.51 .000
LEVEL 102.87 2 51.435 264.393 .000
SOURCE * LEVEL 69.928 4 17.482 89.863 .000
Error 3.502 18 .195
Total 120999.748 27
Corrected Total 236.806 26

R Squared = .985 (Adjusted R Squared = .979)

Y
ANOVA: Tilsaulwilodm
Sum of Squares df Mean Square F Sig.

Between Groups 233.304 8 29.163 149.907 .000
Within Groups 3.502 18 195
Total 236.806 26

Tests of Between-Subjects Effects

k4

Dependent Variable: luiiuluiioda
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 472.366 8 59.046 220.135 .000
Intercept 4664.7 1 4664.7 17391.017 .000
SOURCE 36.375 2 18.187 67.806 .000
LEVEL 278.786 2 139.393 519.688 .000
SOURCE * LEVEL 157.205 4 39.301 146.523 .000
Error 4.828 18 268
Total 5141.894 27
Corrected Total 477.194 26

R Squared =.990 (Adjusted R Squared = .985)

Y
ANOVA: lugiuluitetlan
Sum of Squares df Mean Square F Sig.

Between Groups 472.366 8 59.046 220.135 .000
Within Groups 4.828 18 268
Total 477.194 26




Tests of Between-Subjects Effects

v A
Dependent Variable: i lwiiedan

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 10.728 8 1.341 55.936 .000
Intercept 612.923 1 612.923 25566.17 .000
SOURCE 4.705 2 2.353 98.127 .000
LEVEL 3.181 2 1.591 66.353 .000
SOURCE * LEVEL 2.842 4 71 29.632 .000
Error 432 18 .024
Total 624.083 27
Corrected Total 11.16 26
R Squared = .961 (Adjusted R Squared = .944)
v A
ANOVA: i lwiiotlan
Sum of Squares df Mean Square F Sig.
Between Groups 10.728 8 1.341 55.936 .000
Within Groups 432 18 .024
Total 11.16 26
Tests of Between-Subjects Effects
P
Dependent Variable: Weawesalwilolan
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 147 8 018 9.232 .000
Intercept 15.074 1 15.074 7588.006 .000
SOURCE .043 2 .022 10.89 .001
LEVEL .075 2 .037 18.798 .000
SOURCE * LEVEL .029 4 .007 3.619 .025
Error .036 18 .002
Total 15.256 27
Corrected Total 182 26
R Squared = .804 (Adjusted R Squared =.717)
v
ANOVA: Woaesaluiloia
Sum of Squares df Mean Square F Sig.
Between Groups 147 8 .018 9.232 .000
Within Groups .036 18 .002
Total 182 26




Tests of Between-Subjects Effects

Y
Dependent Variable: upatey luiotan

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model .047 8 .006 16.739 .000
Intercept 1.124 1 1.124 3195.800 .000
SOURCE .006 2 .003 8.537 .002
LEVEL .032 2 .016 46.116 .000
SOURCE * LEVEL .009 4 .002 6.153 .003
Error .006 18 .000
Total 1.178 27
Corrected Total .053 26

R Squared = .882 (Adjusted R Squared = .829)

v
ANOVA: unaidon luiioilan
Sum of Squares df Mean Square F Sig.

Between Groups .047 8 .006 16.739 .000
Within Groups .006 18 .000
Total .053 26

Tests of Between-Subjects Effects

Dependent Variable: TsiuTudy
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 921.665 8 115.208 319.678 .000
Intercept 30992.061 1 30992.061 85996.36 .000
SOURCE 530.297 2 265.149 735.731 .000
LEVEL 212.521 2 106.261 294.85 .000
SOURCE * LEVEL 178.847 4 44.712 124.065 .000
Error 6.487 18 .36
Total 31920.214 27
Corrected Total 928.152 26

R Squared =.993 (Adjusted R Squared =.990)

ANOVA: luiinludy

Sum of Squares df Mean Square F Sig.

Between Groups 921.665 8 115.208 319.678 .000
Within Groups 6.487 18 .36
Total 928.152 26




Tests of Between-Subjects Effects

Dependent Variable: ) ﬂumﬁﬂ

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 419.037 52.38 2577.483 .000
Intercept 2799.773 2799.773 137770.6 .000
SOURCE 212.152 106.076 5219.758 .000
LEVEL 101.088 50.544 2487.169 .000
SOURCE * LEVEL 105.797 26.449 1301.503 .000
Error 366 18 .02
Total 3219.175 27
Corrected Total 419.403 26

R Squared =.999 (Adjusted R Squared = .999)

ANOVA: i1 luinda

Sum of Squares df Mean Square F Sig.

Between Groups 419.037 8 52.38 2577.483 .000
Within Groups 366 18 .02
Total 419.403 26

Tests of Between-Subjects Effects

Dependent Variable: B lung can
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 784.745 98.093 419.591 .000
Intercept 45896.89 45896.89 196323.2 .000
SOURCE 603.848 301.924 1291.474 .000
LEVEL 141.058 70.529 301.686 .000
SOURCE * LEVEL 39.839 9.96 42.603 .000
Error 4.208 18 234
Total 46685.842 27
Corrected Total 788.953 26

R Squared =.995 (Adjusted R Squared = .992)

ANOVA: i lunszqn

Sum of Squares df Mean Square F Sig.

Between Groups 784.745 8 98.093 419.591 .000
Within Groups 4.208 18 234

Total 788.953 26




Tests of Between-Subjects Effects

[ <}
Dependent Variable: Woavesalunaa

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 10.202 8 1.275 20.703 .000
Intercept 163.51 1 163.51 2654.491 .000
SOURCE 4.456 2 2.228 36.174 .000
LEVEL 2.116 2 1.058 17.173 .000
SOURCE * LEVEL 3.63 4 907 14.732 .000
Error 1.109 18 .062
Total 174.821 27
Corrected Total 11.311 26

R Squared =.902 (Adjusted R Squared = .858)

ANOVA: Wloavesalunda

Sum of Squares df Mean Square F Sig.

Between Groups 10.202 8 1.275 20.703 .000
Within Groups 1.109 18 .062
Total 11.311 26

Tests of Between-Subjects Effects

Dependent Variable: Woauoialunszgn
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 29.966 8 3.746 13.717 .000
Intercept 1706.962 1 1706.962 6250.813 .000
SOURCE 15.353 2 7.676 28.111 .000
LEVEL 5.195 2 2.597 9.511 .002
SOURCE * LEVEL 9.419 4 2.355 8.623 .000
Error 4915 18 273
Total 1741.844 27
Corrected Total 34.881 26

R Squared = .859 (Adjusted R Squared = .796)

ANOVA: Woaresalunszan

Sum of Squares df Mean Square F Sig.

Between Groups 29.966 8 3.746 13.717 .000
Within Groups 4915 18 273
Total 34.881 26




Tests of Between-Subjects Effects

I
Dependent Variable: uaaiFoulumnan

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 42.459 8 5.307 578.046 .000
Intercept 258.417 1 258.417 28145.466 .000
SOURCE 19.157 2 9.579 1043.253 .000
LEVEL 12.920 2 6.460 703.610 .000
SOURCE * LEVEL 10.381 4 2.595 282.661 .000
Error 165 18 .009
Total 301.041 27
Corrected Total 42.624 26

R Squared =.996 (Adjusted R Squared = .994)

ANOVA: uaadeulunae

Sum of Squares df Mean Square F Sig.

Between Groups 42.459 8 5.307 578.046 .000
Within Groups .165 18 .009
Total 42.624 26

Tests of Between-Subjects Effects

Dependent Variable: unaiteulunszgn
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 82.148 8 10.269 51.201 .000
Intercept 5504.654 1 5504.654 27447.537 .000
SOURCE 65.043 2 32.522 162.161 .000
LEVEL 9.627 2 4.814 24.002 .000
SOURCE * LEVEL 7.478 4 1.869 9.321 .000
Error 3.610 18 201
Total 5590.413 27
Corrected Total 85.758 26

R Squared = .958 (Adjusted R Squared = .939)

ANOVA: tnasenlunszan

Sum of Squares df Mean Square F Sig.

Between Groups 82.148 8 10.269 51.201 .000
Within Groups 3.61 18 201
Total 85.758 26




Tests of Between-Subjects Effects

Dependent Variable: Woaveosaluasy

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 505.580 8 63.197 66.773 .000
Intercept 5053.140 1 5053.140 5339.046 .000
SOUR 480.374 2 240.187 253.777 .000
LEV 10.436 2 5.218 5.513 .027
SOUR * LEV 14.770 4 3.692 3.901 .042
Error 8.518 9 .946
Total 5567.238 18
Corrected Total 514.098 17
R Squared = .983 (Adjusted R Squared = .969)
ANOVA: Woaosalumsy
Sum of Squares df Mean Square F Sig.
Between Groups 505.580 8 63.197 66.773 .000
Within Groups 8.518 9 946
Total 514.098 17
Tests of Between-Subjects Effects
Dependent Variable: Mitfvazauoaesalusianie
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1655.353 8 206.919 606.066 .000
Intercept 2926.317 1 2926.317 8571.185 .000
SOURCE 1229.421 2 614.71 1800.487 .000
LEVEL 6.462 2 3.231 9.463 .002
SOURCE * LEVEL 419.471 4 104.868 307.157 .000
Error 6.145 18 341
Total 4587.815 27
Corrected Total 1661.498 26
R Squared =.996 (Adjusted R Squared = .995)
ANOVA: mifvazauloanesalusiame
Sum of Squares df Mean Square F Sig.
Between Groups 1655.353 8 206.919 606.066 .000
Within Groups 6.145 18 341
Total 1661.498 26




Tests of Between-Subjects Effects

v Y
Dependent Variable: Wﬂﬁﬂ@%ﬁﬁgﬂéﬁjﬂﬁﬂ

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 214.921 8 26.865 41.665 .000
Intercept 810.022 1 810.022 1256.248 .000
SOURCE 141.621 2 70.810 109.818 .000
LEVEL 32.624 2 16.312 25.298 .000
SOURCE * LEVEL 40.676 4 10.169 15.771 .000
Error 11.606 18 .645
Total 1036.549 27
Corrected Total 226.527 26
R Squared = .949 (Adjusted R Squared = .926)
' v
ANOVA: Woaedangniuna
Sum of Squares df Mean Square F Sig.
Between Groups 214.921 8 26.865 41.665 .000
Within Groups 11.606 18 .645
Total 226.527 26
Tests of Between-Subjects Effects
Dependent Variable: 5z @n5nmmsdosinguita
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1627.583 8 203.448 361.443 .000
Intercept 103016.451 1 103016.451 183017.57 .000
SOURCE 441.5 2 220.75 392.182 .000
LEVEL 678.112 2 339.056 602.362 .000
SOURCE * LEVEL 507.97 4 126.993 225.613 .000
Error 10.132 18 .563
Total 104654.165 27
Corrected Total 1637.714 26
R Squared =.994 (Adjusted R Squared =.991)
ANOVA: 1l5z@nSnmmmsdosiaguna
Sum of Squares df Mean Square F Sig.
Between Groups 1627.583 8 203.448 361.443 .000
Within Groups 10.132 18 .563
Total 1637.714 26




Tests of Between-Subjects Effects

Dependent Variable: Yse@nsnimmsdeslsau

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 129.922 8 16.24 9.993 .000
Intercept 210467.561 1 210467.561 129498.99 .000
SOURCE 39.084 2 19.542 12.024 .000
LEVEL 38.167 2 19.083 11.742 .001
SOURCE * LEVEL 52.671 4 13.168 8.102 .001
Error 29.254 18 1.625
Total 210626.738 27
Corrected Total 159.177 26

R Squared = .816 (Adjusted R Squared = .735)

ANOVA: UszansammsgesTisau

Sum of Squares df Mean Square F Sig.

Between Groups 129.922 8 16.24 9.993 .000
Within Groups 29.254 18 1.625
Total 159.177 26

Tests of Between-Subjects Effects

Dependent Variable: Usz@nsninmsdesoanosd
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 6284.003 8 785.500 468.415 .000
Intercept 26137.689 1 26137.689 15586.600 .000
SOURCE 4983.928 2 2491.964 1486.024 .000
LEVEL 222457 2 111.228 66.328 .000
SOURCE * LEVEL 1077.619 4 269.405 160.653 .000
Error 30.185 18 1.677
Total 32451.877 27
Corrected Total 6314.188 26

R Squared =.995 (Adjusted R Squared = .993)

ANOVA: Uszaninmmsdesvoanoda

Sum of Squares df Mean Square F Sig.

Between Groups 6284.003 8 785.500 468.415 .000
Within Groups 30.185 18 1.677

Total 6314.188 26
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