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ABSTRACT

This speacial project studied application of polystyrene foam in improver soil for
planting Adenium obesum. In experiment, Three types of soil series such as: Phattaya series
(loamy sand),Thanya Buri series (clay) and Chon Buri series (sandy clay loam) were studied by
mixing soil with two size of polystyrene foam is 1 cm’ and crumb polystyrene foam.The ratio of
polystyrene foam : soil are 1:1 and 1:2.By using complete Randomized Design (CRD) and data
from the height and diameter of Adenium obesum, it was found that lem’ polystyrene foam :
loamy sand 1:2, crumb polystyrene foam clay loam 1:2 and crumb polystyrene foam : sandy clay
loam 1:1 were significantly highest (P<0.05). The results clearly show 1 em’ polystyrene foam:
loamy sand 1:2 was optimum condition for planting Adenitm obesum which analyzed by

Factorial Design {P<0.05).
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FurlseansmsareTauanudou () 0.17 W/(m'K)
FulszAnmsveeduuudunss (c) 810° /K
ANuTaui Uy 1.3 kI/(kg'K)
m‘sqm?’uﬁyw 0.03-0.1
ATUDBAY + 2000 years
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3.1 pmiclunzmsndl
3.1.1 ginaal

A o -

1. 19159999 (Balance)

2. laTasiilnosunsgiu ASTM No. 1.152 H watna luniieniuseding
& Yy t 1 o

3. 1NTDINIUNIOULNILUINAN

4, wiauArdmsuauuuvldunas (Plunger)

5. 1n5033An511 Wi (Electrical conductivity meter )
i v =

6. 1919931ANLDY (pH meter)

7. {intnes YA 600 wa.

o' a o

8. 03 luilnes (Termometer)

9. ﬂﬁWﬁﬁﬁuﬂﬂU (Erlenmeyer flask) Y119 250 ua.

10. Yidauuunszithe (Volumetric pipet) 4418 5 Loz 20 1.

11. ftsauuia 50 wa.

12. v 3ailsuIas (Volumetric flask) Y118 100 g 250 wa.

13. NFLUDNA YUIA 100 LAz 1000 UA.

14.n5030znoniinuovyesutuanln Ins I laflmes (Atomic Absorption

Spectrophotometer — AAS)
15. NA849ANISAIBIANATOUIULUHDINTIA (Scanning Electron Microscope — SEM)
51 1455 VP 8910 Leo SEM
16. N3Z0NAUKIVIAFUAIUINDIE 20 L9udAmASs T 15 udinns
17. in5eayfSioasnsunesuduns usaailn Insiiaes (Fourier Transform Infrared

Spectrometer, FT-IR)
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3.1.2 manil
1. laTasounleseonlaadudu 30% (30% 1,0,
2, MIASAWADNDUY
3. misazatn nunadoylalaswe (K,Cr,0,) iWindu 1.0000 uasuea
2. nyaFayfimdudu (1,30,)
3. nsadeadeInidudu (H,PO,)
4, BudmwoasuuiSou laWiaafiuga Iviun (Barium diphenylamine sulfonate
indicator (BDS) 0.16%)
5. nsazanumesSauen Tuidlsudama Wudu 0.5 uesuea
6. uoyTuiilouesFan (NH,0Ac) 1.0000 udsuan Aoy 7.0
7. MsazalonInsgIu wunadon 1000 Ty TasnsuInummounoladans
8. 150 11 (0.1 uosuon nin'lelasaaefngUCn + 0.03 uosuoa wenTudion
vigoe 138 (NH,F))
9. uew Tudouwis1 Tuauean [(NH)Mo,0,, - 4H,0]
10. uoanB3 INUDFN

[ -4
11. msazaonasyuroanesad 100 Widw

(Y] 2 =2
3.2 metadu Trhumedalniu unzNynl¥lunisfinmn
3.2.1 ABENIAY
o ] Py :i o Y 9 = o [% ::'
aregnaumihulFlunisnaasstseneudiogaan 3 gaau Aaaaluaisian 3.1
- Y L) . i 1 ¥ = =] = ¥ u oA
TAuguINUAIDEIAULY (Top soil) AduARIMINANIUDIAINANL Sz 15 3w, Taoldwdad
aze1adn01n 10 g el 1dde19Auszun 1 Alanfuudniwnswdudedissy
v o A . . T T
(Composite sample) U559 1agathwHsauliudis (Air dred) ud25oUAUATUNTIVLIA 2 1N,

té - = o e =l 9 aaa
weth Tl amsziauianmanienmuaziail luieal fiians
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A Ty Tatnszeoundudgunnisamansyis Awnsen 3.2

-li waa A [y = 4 an
131N 3.2 audaauilFlumsueseianIsmasgu

-~ d L) d
NINUIADY AFAUATIEN
aaly -
TUUANINMONTNYIAY
- msmlﬂn:ixmwawmﬂmgmﬂﬁmmz
¥ ¥
M MUNTUIHDAY Hydrometer
) ol b
TUHUANTIANYOIAY
- auilunsa-A1a (1:5) pH meter
- a5 T (1:5) Electrical conductivity meter
- ﬂ?mmﬁuw?u’fﬂq Walkley and Black Method LU Wet oxidation
- 51 Tnunasou afadae 1IN NH,0Ac Hto% 7.0 1n393 Atomic
Absorption spectrophotometer
-dsuudoarosa R GAY] N¥DYBray 11 1n504 Spectrophotometer

9 4 4 v
WNUMA 1 AISUINNTZAWYBINIABYMAAUIAZMI ST uTeAum wiuR TNz
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33.2.1 mﬁmnsﬁnmmnmzmwowmﬁaumnﬁuun:mm'umni’mdoﬁu [1]
_ misdsadsiFouiianu (Cementing agents)
1. $adaed19duisouruazunsIvwIa 2 Tadiwas w1 50 n3u ldasluianes
119 600 Sadans Wby 100 faddas muliAuuazi i
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1. mansazmofanedudy 5% $1uau 30 Hadaas aslunszuenandTudSuias
Soviinduauiaiia 1 8as merulsiidsiadnuuuul§unes (Plungen)

2. Aneq) voou lalasimesaslumsazarseiiaszinszia gumnnanaisooi

a - .4
Uuﬂ]ﬂﬁ“ﬂ'ﬂﬂ!ﬁﬂ?7]58115@1]131@51]1?]@5

- mn1fSnaesoymavIani1e niousls naz@umilys (Sand Silt Clay)
o o [ = 3 o as q 3 a as []

1. ¥I810819AU1NY0 3 voIIUsBpUNITANAT IS emdan1)T 30 nTu laaslu
=1 o a aa = [ o a aa : <&
fintnesuua 600 Taddas iiumsazaesanaududy 5% $1uu 30 adans uaziiinau 30
Y ¥ 3 W
Naaaas au vy
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r 1 o o o 4; di Y s L] o
3. uuiaudnuuuulaanes (Plunger) ¥1-03 1119 e 1HIAAMIHANAUBE19N)
¥
o ar o @ @ a
NINTTURNAN 191U0UNBT (Plunger) DONIVLIANNUN
v ’ =Y 4 d; = I=} [
4. Aowq noou lalasidmesas i luasuviuasy Weasy 40 ANAIINNITNIU
1 1 cs'y = o ad o =) VoA e .
wery 81m N laTasiin s (a) uazgungiiin 40 3w () (Mo 1Afe Silt+Clay+Calgon
HUWNSN/ART)
' P a o ' ™ v A CIY < ¥ ¥
5. Aoy Aalalasiinesvueonaselase Tuloouase rauandalius
4 o t 3 = o ] 1A o 4
6. Wonsy 2 ¥2Tusldouar lalasiwmes lnvo1uaindiulalasime i) uas

ungin 2 72114 (t,) (108111470 Clay + Calgon 16N TW/An3)
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33.2.2 mumnzimanuithinia-maazmim i N (Electrical Conductivity)
¥
AENITNANDY (99T 1TIUAUADUN Ao 1:5)
o a Qs 1 o o as o~ oy o a an
1. %¥3au 20 ny ldluaran vuin 250 Nadaas wuiinay 100 Uadaaas
oy A ' M 9 et A ' ¥ 1 ¥ oA ' P A 4
2. wemunsouve 1 ¥ 1us  lufimTouua 1 vardeiiensnanse 1 11H Aang
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1% 30 wn Kaviavum 2 a5e s nudunsa-aruaz Janinisii IWd Senusaninsi

1 s ad A a P = = [V
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4 or
33.23 myannsfinadunising (Organic matter)
3 W A ] o o = o
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z
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0'4 o T - A T T = =y =1 r=9 G.l -
1. FIRIDUNAUTIT DURNTUAZUNTIVUIA 0.2 UADIIAT 1130 0.5 Hadwas lnedaau
149129 0.2-2.0 N3y ldasluvandunanauia 250 Taddas @uarsazats TwunmFoulalng
o oAaA [ o =
wa (K,Cr,0,) a3l 10 Taddas Taoldtula undauaziudaraiuig Maunasmsazais
L] u'a =y % - o s asn a ] o
I Idunsadaysndudu (1,80, $110u 20 fiaddas aeldland uazundsdaran
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AoUD LTI 1 1R dene 1A szunan 30 wih @ wmunasazawvosauale19 lanlu
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Fipanounee Inmsa uaasnimsdunsdaguinniuninliunalaswanay 143
a o ] o : @ o VY VoA
WAT1EH In Taegaimiinau lvdean1uay)
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2. 1@wihnduasyl 100 diaddas vezidunsavleanesnidudu(H,Po,) aeldl 10
a asn 1 o ¥ m A = 4 = A = :
Tadaas undadanan uduAuduAIAeY 3-4 viea Auesasazatsezidoududnradui
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Y o o ~ ar P
3. Tmsaarsazatedreaisazatoas Sauay Tudlousama (FAS) Himanu
9/ 9/ [] by a‘/ = =N = ==' = :’ = A
Wuduninounud sunsziatangd Ao Fvesmsazaivsznlfeunafiinhnihdwdiud

W la



21

o o rd o ' = t a0 [ o T [
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5. mumw11]:immmﬁuauaummmxuﬂmaﬂuﬂmmaumqu (AANIAWUIN
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3324 midmneilummSdiuann/aunld Exchangeable Potassium)

- MIdna lagI5MIve

Fada06197u 2.5 n3u ldlunaradfunay vuia 125 faaans musinada
uoy Tulonozdan (NH,0Ac) 0311 25 Tadans wermaneduuiIu 30 W1f (180 50UABUIN)
nsodlauldnseamnsouves 1 asluviadalSuins auim 100 Haddes YiulSinas il
100 finddns laolduenlufionosdian NH,0A)  werlshdiu arsazatei195a

2, = 4 . .
Tnunandon (K) TaviTozaaulnuouwosu¥y (Atomic absorption)
1p

_msamszdm Inumadoy (K) wasazawildasaiu (Soil extrac) Jadaunios
prABLIINIE DO UFY (Atomic absorption)

asSaTnunadoy ) Taoldinseszaouiinuouse fusuminIns W Indined

(Atomic Absorption Spectrophotometer — AAS) ﬁmmunﬂﬁlu 766.5 W1 Tung waz ey air -

acetylene flame [§un319# T s vadudunssouds 2 Tulnsnfudeiiodtns

d x 4
3.3.2.5 myiansrivemeiniithulizluwi (Avallable phosphorus)
9
- TunouMsananoneSapBNINAY
& o ar ] A 3 o o ae 1 e A A
Faaw 2.5 sy laasazaoh 19ana (Bray 11 25 Tadans) wewuhdelonlunal 45
= = Y @ Y o =3 a i) . iy A a a1
A udInsoRuiAILnTEAINATENYDS 1 INUMTaTaIN 14 (aliquot) PiRedns1zvisde 1
4 T
- dunaumsvnlTuaearesanania ld
\ ' \ @ o oS an J o =
1. Tlemsazarefi'ld Galiquot) # 1A nmsadaan 1-10 Hadans (AuduYSua
HoaveTalumisaza1of1d (aliquot) S1USuiReuFud fididunsonunuldaanieamu
YSue asazarwld (aliquot) mudAnumuizan) taaslunasanaassvina 75 Taaans
» ]
2. 1@uthnau 10 Fadans wowwe wuasazaouey Tudloy Tudumanueanoiin

¥ v
DY (ammonium molybdate ascorbic acid) aalil 4 tianang ﬂ‘?ﬂﬂ?mmﬁ’auﬁmﬁmﬂu 25



22

3 ¥ ¥

YY) uyyw::w =) 1 AA o A& o R [ yJ o
uanaasg L"UEJ'IGh‘iHI'IﬂuﬂQﬂQvl’J 10 UM (“Iuszmnuﬁummmﬂmuuaxﬂau IUAUHIUNTSTIN

)

>
=n.

o o v 1 [ R i = o
3. 111 T SaRn s de ek uLe s (%Transmittance) AeaTosailnTns I Indiwes au
g1 882 Wi luwas wWisumeuaine 1w 1dnunT1WNIATIU(Standard  curve) D3

4 o = Qs 4 ks
msazawnasgumeiussnadoaresanduilse Ton

- ﬂ‘fuﬂﬂumsﬁmﬂﬂmmgm (Standard curve) YoaWaa Wi

1. wisymsazasasguneada 5 ARduveavesa Tavldarsazasmasg
Womwa 100 ARdurearofa uihliBesieas 20 m

2. Mlaensazarsumiasguremna 5 Amdureawesa  $1m0,1,2,3, 4108 5

addns laluvatadsuiasvuie 25 addns Wuarsazawhldada (extracting solution)
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M un 19 lualee19 wo1ld1duw wuney ludsy TuduanueaAes NI

o

{ammonium molybdate ascorbic acid) a1l 4 odans ﬂ%’uﬂ?uwﬂié’aﬂﬁVWﬂﬁuLﬂu 25 AnaaANI
werldddy daial3szum 10 wif (@sazawi 18Tanuuduve sloaofawiifu o,
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3. NEPNTINTZH NI ADININLE (%Transmittance)  Ne1usNIATBIaIN TN
T Tatimesiuanududuvesoaesa Tasldnszatuns muuy semi-logarithmic

4. A nnumiSinaveaearesaidnsz @iy uearosaves

AU (AINANUIN 1.)

333 mmarsuminsahamauniivealunedalniu
°nﬂﬁﬂuiﬂuiﬁff’xﬂé’aaﬂ?naa§wi1uNefnﬁuﬂs1!5ﬂﬂLﬂﬂTwﬁﬁ!ﬁa§(Fourier Transform
Infrared Spectrometer, FT-IR)
SunsumInAned
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1. h Iuwedale3uunouhgungil 140 osrnwadua iWunm 16 ¥ lus

¥

° = a 4 [ = o
2. e Iuwedd losun lduuas sy InunaGouTus Tud(Potassium bromide)itdn
galiiluunu :
o =Y 9 ¥t o
4. dunda Buumihaausad
o 1 3 o o o ] 9 A = o« g A
sdamamyianguvesmsaiedns TasldnseaSieainsuvosududsuse

= ol 4 1 -1 o 1w :
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yusy ¥l IMuduvuie 2 Sadmasuaz Tduvuie 1 gnuiAtsuANAsSHENAUAY
oa3182u 1:1 uaz 12 TasdSuias dganduqu Ae Audl luld Ty shinisnawunisnaaes

HUVUANYS ol (Completely Randomized Design)

= o
4.1 HOMTAATICHAN
- d ° I'l 4! -
4.1.1 ﬂ'ﬁ'JlﬂTlSﬂﬂ'lﬂWﬂﬂ?Sil'IU‘“OHI‘N'IFIOuﬂ'lﬂa‘ullﬂsﬂ'lﬂl'lll'uﬂi‘mﬂﬂﬂ'u

% = 4 =) o : 4 =Y
ﬂ'li'l\‘l'ﬁ 4.1 ﬂﬁ'.]Lﬂ'iwﬁﬂﬁlL‘i]ﬂﬂSx%1Uﬂlﬂdﬂju1ﬂﬂ1«gﬂ’lﬂﬂuu'ﬁ$ﬂ1'i"!ﬂkmﬂ‘lmlﬁ’ilﬂu

Hoams i
(=] = = = = =1
YRR Ui Usmunsoutls Usmnaeynmnaumiie)
(%ow/w) (%w/w) (%w/w)
FAAUTYYS 32.07 16.66 51.27
YARUANY) 85.40 2.13 12.47
AAAUBDYYS 59.90 6.66 33.50

- o " 1 =1 9

v .4
dinha)sunmeyniaaien nldnnaisiediiedu livhmsdwunsuidoauy wodwa

a oo o ! dy | a W ad o ﬂ =3 A a a A
a:"]gﬂﬂullaﬂ‘lslmzﬂwa'lﬂu A8 YAAUDNYTUANHULIUTUA U UOI(Clay) FAAUNNYTY
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o

SnuuzfufAuns 09U (Loamy sand) uazagedurays Jdnvuziluauimmiivatuns
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a1 4.2 UTinaasonsiduyauani 1 195y Tomilugaduine Gunswsn

(Loamy sand) )
) velvumedaln | Banduivy wamalianzvau
mniined 3 I "
™ nedelndudedu | fowihmalgn | wivhmalgn
180 1 6.40+ 0.10 5.60+0.10
1 .U,
1802 6.40 £0.10 5.40+ 0.10
ey Blank 6.40 £ 0.10 5.40 £ 0.05
, 1981 6.40+0.10 590+ 0.10
1u
1982 6.40 +0.10 540+0.16
198} 0.07 + 0.01 0.08 + 0.01
. 1 81053
Amsti TW#a 1902 0.07 +£0.01 0.07 £ 0.01
(mS/em) Blank 0.07 £ 0.01 0.08 + 0.01
, 1891 0.07 £ 0.01 0.07 £ 0.01
1y
1992 0.07 +0.01 0.07 £ 0.02
1701 0.60+0.10 0.50+0.10
- 1 au.5u.
Ysnudunseing 1702 0.60+0.10 0.40 £0.10
Blank 0.60+0.10 0.50 £0.10
_ 1481 0.60 + 0.10 0.40 £0.20
u
1082 0.60 £ 0.10 0.30 £ 0.10
1901 54.00 + 1.00 17.00 £ 2.00
- B 1 ay. .
Usura Tnunendon 1982 54.00 £ 1.00 17.00 + 1.00
(ppm) Blank 54.00 + 1.00 19.00 + 3.00
, 199 1 54.00+ 1.00 24.00 + 1.00
u
1902 54.00 + 1.00 50.00 % 2.00
1991 42.00 +2.00 37.50 £ 0.50
- . 1 au.s.
USunavsanaia 1802 42.00 =2.00 30.00 £ 1.00
{(ppm) Blank 42.00+ 2.00 " 35.00 £ 1.00
, 1401 42,00+ 2.00 40.00 % 2.00
1y
1402 42.00+2.00 32.50 + 0.50
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< = = ° o a o A A ~
M3 43 ﬂsmmmsmmswﬁ'umuﬂmuwhlﬂiﬂi'ﬂ'sﬂu*vu“luqﬂﬂummﬁ ( AUM U7 (Clay))

- . e ennmuinu HEMIINTIZHAY
mniined srlumedniniu —— - -
veininiuredu | newiimalgn | ndnhmmnlgn
1601 6.90+0.10 6.50+0.10
1 2.3y,
1902 6.90 £0.10 6.90+0.10
oy Blank 6.90 +0.10 630+0.10
, 1801 6.90+0.10 6.70 + 0.10
ilu
1902 6.90 £ 0.10 6.10+0.10
1ae 1 1.32 £0.01 131001
, 1 8U.%Y.
Ansrih Inh 1 dp2 1324001 1304 0.02
{mS/cm) Blank 1.32 + 0.01 1.32 £ 0.01
, 1¢0 1 1.32£0.01 1.30 +0.01
Ju
1602 1.320.01 1.30 £ 0.03
1epl 1.30£0.10 1.20 £0.10
.. 1 8.9,
USinuaunseing 1402 130+ 0.10 1.10£0.10
Blank 1.30£0.10 1.20£0.10
, 1401 130 £0.10 1.20 £0.20
1l
1992 1.30 £ 0.10 1.10+0.10
190 1 54.00 + 0.20 36.00 £ 0.10
- 1 au.%u.
USum 1982 54.00 £ 0.20 22.00£0.10
Tunaisoy (ppm) Blank 54.00£020 | 38.00+0.10
, 1491 54.00 £ 0.20 46.00 £ 0.10
1l
1902 54.00+0.20 40.00+0.10
1901 18.00 £ 0.10 17.00 + 0.05
. 1 8193, :
USinarearesa 1992 18.00 £ 0.10 10.00+ 0.10
(ppm) Blank 18.00 £ 0.10 15.00 £0.10
. 19001 18.00 £0.10 7.50 + 0.05
1lu
1902 18.00 £ 0.10 12.50 £ 0.56
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’ - ! o P a a 1
m1197 44 PSunaesemsAdusaurni 1 se Tenilugadurays @usrumiielu

N30 (Sandy clay loam) )

- (% ¥ Y da
. unaliunedoln onnauiny NOMIAINTISNAY
ninNined - T . -
M nedolniuriedu | newiimmlgn | ndniimmlgn
1901 7.60 £ 0.06 7.40£0.15
1 V..
1902 7.60 + 0.06 7.40 £ 0.15
Aow Blank 7.60 % 0.06 7.20+0.06
, 1491 7.60 £ 0.06 7.70 £ 0.06
Ju
1992 7.60 + 0.06 7.50+0.10
1991 1.78 £ 0.01 1.80 + 0.00
, 1 au. 93,
A1n51i1 1 1902 1.78 + 0.01 1.80 +0.00
(mS/cm) Blank 1.78 + 0.01 1.81 +0.01
, 1401 1.78 + 0.01 1.81 £0.01
Ju
1902 1.78 £ 0.01 1.80 £ 0.00
1991 1.20+0.10 1.10 £0.06
R o a 1 8U.%3.
1]51118!8141‘150?91@} loo2 1.20+0.10 1.00+0.10
Blank 1.20+0.10 1.10£0.15
_ 16D 1 1.20 £ 0.10 1.10+0.06
1y
1a02 1.2040.10 1.00£021
1901 112.00 £ 0.10 34.00 £ 0.58
A 1 ad. .
s Inunadoy 1882 112.00 £ 0.10 33.00 £1.53
(ppm) Blank 112.00+£0.10 47.00 £ 0.58
, 1901 112.00+0.10 39.00+ 1.00
Ju
1902 112.00 £ 0.10 29.00 + 1.00
1901 38.00 = 1.00 33.00 + 0.06
1 ..
Ysuareadesa 1 ¢ig 2 38.00 + 1.00 37.00 £ 0.58
(ppm) Blank 38.00  1.00 31.25 + 0.05
, 1d01 38.00 £ 1.00 29.50  0.50
tu
19092 38.00 + 1.00 33.75+ 0.05




28

c; = .7} = ) =1 [ (=1
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A L dnnamlvune | dnaumissenves
fot AN vinaldunedaladiu o a o .,
dalasuneadu AU IUTY
199 1 1
101053, .
1792 5
FAAUNNY Blank 1
, 179 1 4
1l .
1 Aa 2 2
198 1 0
1 a1, ,
1602 2
FAAUT YIS Blank 0
, 1601 2
1y :
1602 3
1601 0
1 a1 . :
1682 3
YAAUTAYI Blank 0
, 140 1 3
1lu ,
1692 3
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o a o

A = = L] ) ] o 1 s o W P o 14
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425 Sususaalansuveanedalaiu (Reuhinmsign)

9137 4.25 nanalassaiamanives Iuweda lnsunounauauneiinislgn

v
o

$ [] o ar = o dar ] D o
AUYIUWN Tﬂuwvwgﬁanwwﬁuwuﬁ Ulﬁ‘llﬂﬂﬂﬁjuﬂﬂﬂ'li'lﬂﬂ 4.6
4' ] fo Ae a o A o~
MINN 4.6 urasnydansuiduRusiuavaiunylsng
u 4
vilnveanyaniu gns I0YADY (Wave number ion)

Alcohol Primary R-CH,-OH 3640
Intermolecular Hydrogen

Polymeric OH 3400-3200
bonded OH

N
2890 +10, 1340
—C-H
Alkanes 4
-C-CH,C 1465 +20
n
Aromatic methine ©/ 3040-3030
Aromatic C-C @) 1600+5 -
~ N
770-730
Non-substituted benzenes O .
710-690

CH-Out-of Plane-bending Mono 1900-1700

Overtone

2000-1660
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YLAAUNNYY (AUNTI03IU(Loamy  sand) ) YUIANIINTIVBIAUFIUFUNINI3

winAvTaanga Ao dasiduIduwedalasu 1 avsy. dodaunstesu ludasidiu 1:2
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. L - o
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A Y 1

= = ' ) 1 d'. g 1 ) e ‘é
f19 ’ﬂﬂ‘i'lﬁ?lﬂﬂll‘ﬂﬂﬁﬂllﬂiu 1 D1U.8Y. ADAUNTIUIIU NOATITIU 1:2 Y UAY N

zh

durngudnaty 0.94 sy, Hszdulod iy 0.0

v
~ s A

gaautayy3 (Aumilea (Clay)) vinannmgavesdususuiimsighy lanhga
A Y] 1 = = ¥ 1 o -1 o 1 by I
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9 [] o ¥ A A [] P = o v ~ s U ¥

uagidurguinavesdurruRivinalvguiniiga Ae sasidiuTnuwedaleTuilude
- { o 1 Y ~ v o 4 @ o g o
aunilen Mdanam 12 wuiu Tasdururulidurdiguinan 0.13 wu.Nssmnivddn
0.05

YAAUTAYS (AUS MM UN3 10 (Sandy clay loam) ) YUIAANUFIVBIAUFIUFUN
iinsnTyaulaafigqe do SasidiuIduwedalasulludedusrumiivnlunse lu
[ 1 T -4 o 1
dasraau 1:1 Aurauwy Sanugs 3.10 s, uazidwiigudnarsvasdugaugniinnalng

d‘ = s ] = = v 1 ¥ A g 1 v @
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o’/’ 1 4 =t =~ a : a o = L3
vInmsnaaeIianuanyIndonSouneuauns 3 gaau Taefiinisinsizrnig
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a0 LU Factorial - 92AU TANYPWAUANGIAUNIIWIIU (Loamy sand) ) Tudas1dm Inlune
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aalaSu 1 avmy dedAunsiwsiu 12 NszAvtisdidy 0.05 Ianumunzaulumsdgnan
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¥
MIMUIN % lanminuaauRazauInaYNIn

%Sand = K4 100
wsit =  A=B)100

B a X
%Clay = } x100 #359 %Clay = (100 - %Sand - %Silt)

¥ k4
ANl Nﬁﬂ15llﬂﬂﬂ5$%"lﬂ‘llﬂdi]u1ﬂBuﬂ"lﬂﬁ‘uuﬁzﬂﬁﬁ%mmﬁu&ﬁﬂﬂu

A0019A # 40 3w#t aWUNYI(C) #2421 UUYI(C)
YFARUNNY 1 28 0 29
YAAU YL 17 28 12 28
YAAUYDYS 6 28 6 28
Blank 0 28 0 28

¥ k4 r
- AIIWUNFUIDAY (Textural Class) Taold launsuermdouanasgv

MTNT A AONIATTIUYDINTINS JINVATTNTFOWINI(USDA Textural Class)




MARHIN N,
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1. madimnsvimanuiinia-danzamsitinih Electrical Conductivity)

= Lol 1 (Y 1 = 1 :‘
AINNY1l Hﬁﬂ15']!ﬂ§'lﬁﬁﬂ'lﬂ']'llll.‘ﬂUﬂﬁﬂ-ﬂ'N (ﬂﬁﬁ]ﬁ?uﬂuﬁﬂu’ll'ﬂu 1:5)

dn31au Ty Anulunsa-a1a
A Y119 Iny oy A
#10813AU A woaa lasu . .
wodd 3w A neuiimstgn | wdsimsilgn
oAl
100 1 6.40: 0.10 5.60+£0.10
- . 1 av.9u. :
FARUNNY 19192 6.40 £0.10 5.40+0.10
Blank 6.40£0.10 5.40 £ 0.05
, 190 1 6.40+0.10 5.90 % 0.10
u :
1992 6.40 +0.10 540 £0.16
199 1 6.90 £0.10 6.50 = 0.10
. 1 LY. .
YAAUT YY) 1092 6.90 £ 0.10 6.90 £ 0.10
Blank 6.90 +0.10 6.30 £0.10
, 1691 6.90 £0.10 6.70£0.10
U ,
1092 6.90 £0.10 6.10£0.10
199 1 7.60 + 0.06 7.40 +0.15
- . 1 0., ,
¥AAUTAYT 1792 7.60 + 0.06 740 £0.15
Blank 7.60 £ 0.06 7.20 £ 0.06
, 190 1 7.60 % 0.06 7.70 £ 0.06
1u :
102 7.60 £ 0.06 7.50 £0.10




M3 Y12 M5 n5eRan s IW#h (Electrical Conductivity) (Sasraaudusainilu 1:5)

o an1sii I
GLERTRITANEY .
e - via [y (mS/cm 1 25 °C)
fI9019A U e w v A
wode lasu noae la3u o ..
. newyimslan | wawihimsilgn
AoAll
190 1 0.07 £ 0.01 0.08 = 0.01
1 9.3, .
1492 0.07 £ 0.01 0.07 % 0.01
FAAUHNY Blank 0.07 £ 0.01 0.08 = 0.01
, 1001 0.07 £0.01 0.07 £ 0.01
u :
19182 0.07 +0.01 0.07 + 0.02
1401 1.32 £0.01 1.31 £0.01
1 all.wu, ;
1602 1.320.01 1.30  0.02
AAUTYYS Blank 1.32+0.01 1.32 4 0.01
, 169 1 1.32+0.01 1.30 + 0.01
u :
179 2 1.32+0.01 1,30  0.03
160 1 1.78 +0.01 1.80 % 0.00
1 AUy, :
1602 1.78 +0.01 1.80 % 0.00
YAAUFD1YS Blank 1,78 0.01 1.81 £0.01
, 190 1 1.78 £ 0.01 1.81 £0.01
T :
1610 2 1.78 + 0.01 1.80 + 0.00

M3 ¥ 1.3 A% 1denmsda EC Tu Saturation extract Afinaaonisiesuanlnvosiy

mmai _ ) L. o .
. NEUATNUAY dIniwanensis Ay Inveany
(mS/cm 9 25 ~C) :
124 -1 J = 1o 1 [~ t 9
0-4 LidanuAy | A1 EC = 2-4 Dnasofyil 1aonmdy 1wy qu
< 9/ = = oA =Y
4-8 wutioy Snadomsaanyvaioyiia
o A o4 1 9 =3 [
8-16 Wyl naie | mwizReinway gy 9193 odu uznen
-1 =] P o '
> 16 AN MW AFANLADUIN 1FU sugar beet
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° J o d
2.1 ﬂ]?ﬂl‘ljﬂlﬂ]iﬁll]ﬂlﬂ'lillauouﬂ’ﬂ

10CB=5)  930x ——x !

%OC = L
0.77 UAUAULAIPTY)
d’l o d' 9 [
e B = §1UUNA.U030.5 N. FAS N1F InmsafuBlank
S = §1UIUNR.V030.5 N. FAS N1 lnmsadudiod19au
' oo o E]
030 = MAINNIAINATAIUINAIWANNTFININ

1.0000N vodlalasma 12
x —x100
1000 4

o o o ] = od o
AIMIULAY 12 U191DUIADLADUUDIAT LN “HQﬁﬂTifliLl!ﬁU@!ﬁﬂﬂ'ﬁ@H 4 391N C°

(aveandiaduiiu 0) iy co, aveendinruiiiu 4)

¥
= a o o = adaa [
0.77 = % recovery ¥03duNsoa1s vou luAn e asHuAwIAY 77

2.2 midnnamiBinadunising
%OM =%0C x1.724
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= =3 o t T . s 1 =
AN Y 1.7 Wamsuaszilosisudn1sa@arIu (% Transmittance) YDIAIDEIAY

a v s o o ' v
R gns 1 W I GEEATERR P GRIARY
L. w119 IHuwed . — —
A18019AU . wodd lesu ADURMING | WAININS
alasu o
ADAY 1lgn lgn
190 1 80.10 82.30
1 DL, :
1 90 2 80.10 84.50
BEAAURNY Blank 80.10 83.30
, 1601 80.10 81.90
u :
169 2 80.10 83.90
169 1 92.00 91.60
1 AL, .
1682 92.00 93.60
YAAUDYLYS Blank 92.00 95.50
, 160 1 92.00 94.80
1y ,
1002 92.00 93.20
160 1 81.80 82.10
1 ALY, :
160 2 81.80 80.50
FAAUTALYS Blank 81.80 84.30
, 160 1 81.80 84.20
i '
1618 2 81.80 82.60
3N ¥ 1.8 wanslsziiudSinadeadesaludy
ppm-P seauanuulse Tosy fnuzih
fn1 3 dn doaladjovoadoda
3-7 A avslaijoveanasa
7-17 thunans pnduiludosldflovoariofa
1IN 17 q9 Tainas laijeroarasa




4. maminnzidmnalwmma¥en

AN Y 19 nsmlinaspuszniemmsganiuuaaazanuduin Inunmdon (K)

A188197) AMIAANAULE ANUNTY (ppm.)
Blank 0.005 -
Standard 1 0.129 0.050
Standard 1 0.1640 0.100
Standard 1 1.294 0.500
Standard 1 2.048 1.000
25 -
2 .
hcd
=
w 15
[=
& y =2.0939x +0.045
e 1 -
(= 2
-z R =0.9779
05 -
0 T T T T T 1
0 02 0.4 06 0.8 1 12
AMUTNYU(ppm)
MIN Y 110 WasIMIganaunas (ewiimsign)
Ar8g13AY AIN1TAANDUUAA
FAAUNNE 1.16
AR 1.18
YARUYAYT 2.20




MIN Y 111 HaAINIIgANAULES (ATINsilgn)

A10819AY

AMIRANAULAI

0.405

0.552

FARUNND

0.442

0.399

1.101

0.381

0.461

L

e
-9:
«al

YAAY

0.381

0.521

0.432

0.345

0.392

0.467

0.328

0.289




MARUIN A.

HAM3IADAS NSNS UAD TAYDIAUI UYL

MInNAll Nammﬂmmqwmﬂmmqwaaﬁ’umuw

o - 9318 VUIAANNEA (FH.)
AIENAY | vua . ~
Wuredy | wa. [He. | na | a9 | ne. | aa | we. | 5.0
190 1 2201 220|260 |330| 3.40 | 3.80 | 4.00 | 4.50
1 Y.y,
1692 092 | 1.62 (196|324 | 330 | 389 | 422 | 472
LEAAUNNY blank 1.00 | 1.50 | 2.50 [ 2.70 | 3.00 | 3.60 | 3.80 | 4.30
4 1901 1.37 | 1.72 | 220 | 359 | 486 | 5.17 | 5.83 | 6.28
H
1002 125 | 1.89 | 2.65|3.79 | 450 | 4.82 | 5.03 | 5.72
1691 0.00 | 0.00 | 0.00 | 0.00| 0,00 | 0.00 | 0.00 | 0.00
1 dU. L. -
16192 120 | 1.30 | 1.50 | 1.80 | 1.92 | 2.00 | 2.00 | 2.20
YAAUTYY3 blank 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
4 1491 060|077 {078 | 1.00| 1.42 | 1.57 | 1.63 | 1.93
U
1692 0.50 | 0.50 | 0.58 | 0.82 | 1.28 | 1.85 | 2.20 | 230
1¢0 1 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1 Q1.5
1692 2.00 | 230 | 3.10 | 7.50 | 10.80 | 15.20 | 17.00 | 25.00
FAAUWDIYS blank 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
] 1901 170 | 3.60 | 5.10 | 8.17 | 10.23 | 11.34 | 12.66 | 13.43
U
1982 210 | 2.13 | 2.58 [ 5.78 | 6.30 | 7.50 | 8.47 | 10.00




Yy ¢ ¥
MIN A 1.2 AGYUIATUAIUINDNYDIAUTIUYY

e oA VYUIR 9a35187U VUIRAITUYN {o3.)
ADYNAU - -
Ty THusefu | wea. | Ho. | e | aa | na | a9 | wo. | 5.9
1@81 | 050|090 130|140 1.40 | 1.40 { 1.40 | 1.40
1 al.s3., '
1982 | 042|080 |1.18| 138|146 | 1.53}1.56} 1.70
FARUNNY blank | 0.20 | 0.50 | 1.00 | 1.20 | 1.40 | 1.40 [ 1.50 | 1.60
4 108 1 0.43 | 068 |1.03|1.54|1.63|1.75]|1.88]1.90
H
1992 1036|080 |1.10]1.34|1.46 | 1.53|1.56 ]| 1.70
1e91 | 0.00]|0.00] 000000000000 ]| 0.00 | 0.00
1 aU.5.
1992 | 030030030030 040040 | 0.50 | 0.50
gAAUT Y3 blank 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
4 1991 |020]030]0.30/038]0.66]|071|0.73]0.73
U
1992 ]020(020]022]|036/036]041]0.50]0.50
1@@1 | 0.00|0.00]| 0.00|0.00]| 000|000 | 0.00]| 000
1 a5l
1602 | 040 |1.50|230 300320340390 | 430
YAAUYDYYS blank 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 { 0.00 | 0.00
4 1901 | 042073123177 ]260] 276|293 3.06
U
16892 | 0.54|0.95]1.62]210]|237 244250290
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o d o = Y = ’
AMMINNd11 Nﬂﬂ1‘5')!?]‘51311?]’)1“@:31!@39?{“‘]1’)1‘!%Nﬂluﬁljﬂﬂu‘ggﬂﬂu‘lﬂ‘ﬂﬂ1 (AUNIIU5IU (Loamy

sand)
Oneway
ANOVA
_hight
Sum of
Squares df Mean Square F Sig.
Between Groups 58.247 4 14.562 14.358 .000
Within Groups 35.497 35 1.014
Total 93.744 39
Post Hoc Tests
Homogencous Subsets
hight
Duncan °
Subset for alpha = .05
ratio N 1 2 3
1cm3 1:1 8 .0000
blank 8 .0000
1cm3 1.2 8 1.2953
1:2 pon 8 2.1028 2.1028
1:1 pon 8 3.1045
Sig. 1.000 118 .055

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 8.000.



o ¢ o
M3 9 1.2 Fam3 IR Hawgeuesduz e lugaaus s (

=

=1

AU UL Clay)

Oneway
ANOVA
_hight
Sum of
Squares df Mean Square F Sig.
Between Groups 1.671 4 418 19.522 .000
Within Groups .749 35 .021
Total 2.420 39
Post Hoc Tests
Homogeneous Subsets
hight
Duncan °
Subset for alpha = .05
ratio N 1 2 3
1cm3 1:1 8 .0000
blank 8 .0000
1:1 pon 8 .3094
1cm3 1;2 8 4350 4350
1:2 pon 8 4655
Sig. 1.000 .095 .680

Means for groups in homogeneous subsets are displayed.

4. Uses Harmonic Mean Sample Size = 8.000.
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A1IN1Ne13 Namsamswﬂﬂ3mqwmé’fumwﬁuGlmgﬂﬂwmu‘i(ﬂusmmumﬂumm

(Sandy clay loam)

Oneway
ANOVA
rmm
Sum of
Squares df Mean Square F Sig.
Between Groups 58.247 4 14.562 14.358 .000
Within Groups 35.497 35 1.014
Total 93.744 39
Post Hoc Tests
Homogeneous Subsets
hight
Duncan®
Subset for alpha = .05
ratio N 1 2 3
1cm3 1:1 8 .00C0
blank 8 .0000
1cm3 1:2 8 1.2953
1:2 pon 8 2.1028 2.1028
1:1 pon 8 3.1045
Sig. 1.000 118 .055

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 8.000.
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A1 9 2.1 KA IR IEIAURIgUINa1IBIAusIuT  ugAGR LN Ao Auns1osau

(Loamy sand)
Oneway
ANOVA
diameter
Sum of
Squares df Mean Square F Sig.
Between Groups 3.991 4 .998 24 171 .000
Within Groups 1.445 35 .041
Total 5435 39
Post Hoc Tests
Homegeneous Subsets
diameter
Duncan®
Subset for alpha = .05
ratio N 1 2 3
blank 8 1375
1em3 1:1 ] 1516
1:2 pon 8 .3078
1:1 pon 8 .B6775
1cm3 1:2 8 9403
Sig. 122 1.000 1.000

Means for groups in homageneous subsets are displayed.
4. Uses Harmonic Mean Sample Size = 8.000.
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= 4 1 o [y =
AT 3 22 wams Iz mdumguinansvesdusiusn lugaauiny @EumiienClay)

'}

Oneway
ANOVA
diameter
Sum of
Squares df Mean Square F Sig.
Between Groups 135 4 .034 28.525 .000
Within Groups .041 35 .001
Total 77 39
Post Hoc Tests
Homogeneous Subsets
diameter
Duncan®
Subset for alpha = .05
ratio N 1 2
1cm3 1:1 8 .0000
blank 8 .0000
1cm3 1.2 8 .0938
1:1 pon 8 .1253
1:2 pon 8 1289
Sig. 1.000 .060

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 8.000.
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M3 4 2.3 wamsansiziduiiguonasvesduruyy lugeaurays @usumiion

luns {Sandy clay loam)

Oneway
ANOVA
diameter
Sum of
Squares df Mean Square F Sig.
Between Groups 4204 4 1.051 19.110 .000
Within Groups 1.925 35 .055
Total 6.128 39
Post Hoc Tests
Homogeneous Subsets
diameter
Duncan®
Subset for alpha = .05
ratio N 1 2 3
1cm3 1:1 8 .0000
blank 8 .0000
1cm3 1:2 8 .3438
1:2 pon 8 .7228
1:1 pon 8 7266
Sig. 1.000 1.000 .975

Means for groups in homogeneous subsets are displayed.

4. Uses Harmonic Mean Sample Size = 8.000.
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Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
soil 1.00 sand 40
2.00 | clay 40
3.00 silt 40
ratio 1.00 1cm3 1:1 24
2.00 1:1 pon 24
3.00 blank 24
4.00 1em3 1:2 24
5.00 1:2 pon 24

Tests of Between-Subjects Effects

Dependent Variable: hight

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 110.9782 14 7.927 16.239 .000
Intercept 98.238 1 98.238 201.247 .000
soil 26.691 2 13.346 27.339 .000
ratio 53.491 4 13.373 27.395 .000
scil * ratio 30.796 8 3.849 7.886 .000
Error 51.255 105 488
Total 260.471 120
Corrected Total 162.233 119

a. R Squared = .684 (Adjusted R Squared = .642)

Estimated Marginal Means



1. sofl

Estimates
Dependent Variable: hight
95% Confidence Interval
soil Mean Std. Error | Lower Bound { Upper Bound
sand 1.172 110 .953 1.391
clay .242 110 .023 481
‘silt 1.301 110 1.081 1.520

Dependent Variable: hight

Pairwise Comparisons

Mean 95% Confidence lnf_‘erval for
Difference Difference

() soil  {J) soil (1-J) Std. Error Sig.a Lower Bound | Upper Bound
sand clay .930* 156 .000 .620 1.240
silt -.129 156 412 -.438 181

clay sand -.930* .156 .000 -1.240 -620
silt -1.059* 156 .000 -1.368 -.749

silt sand 129 .156 412 -.181 438
clay 1.059* .156 .000 .749 1.368

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no

adjustments).

Univariate Tests
Dependent Variable: hight
Sum of
Squares df Mean Square F Sig.
Contrast 26.691 2 13.346 27.339 .000
Error 51.255 105 .488

The F tests the effect of soil. This test is based on the linearly independent

pairwise comparisons among the estimated marginal means.




Dependent Variable: hig

Estimatos

ht

95% Confidence Interval
ratio Mean Std. Error | Lower Bound | Upper Bound
1cm3 1.1 135 .143 -.147 418
1:1 pon 1.784 .143 1.501 2.067
blank A17 143 -.166 .399
1cm3 1:2 1.323 143 1.040 1.605
1:2 pon 1.165 143 .882 1.448
Pairwise Comparisons
Dependent Variable: hight
Mean 95% Confidence Interval for
Difference Difference’
(1) ratio (J) ratio (I-J) Std. Error Sig.a Lower Bound | Upper Bound
1cm3 1:1 11 pon -1.649* .202 .000 -2.049 -1.249
blank 019 .202 .926 -.381 419
1em3 1:2 -1.187* .202 .000 -1.587 -.787
1:2 pon -1.030* .202 .000 -1.429 -.630
1:1 pon 1em3 1:1 1.649* .202 .000 1.249 2.049
blank 1.668* .202 .000 1.268 2.067
1cm3 1.2 .462* .202 .024 .062 .861
1:2 pon 619 .202 .003 219 1.019
blank 1em3 1:1 -.019 202 .926 -419 .381
1:1 pon -1.668* 202 .000 -2.067 -1.268
1cm3 1:2 -1.206* .202 .000 -1.606 -.806
1:2 pon -1.048* 202 .000 -1.448 -.648
1cm31:2  1em3 11 1.187* .202 .000 .787 1.587
1:1 pon -.462* .202 .024 -.861 -.062
blank 1.206* 202 .000 .806 1.606
1:2 pon .158 .202 436 -.242 .558
1:2 pon 1em3 1:1 1.030* .202 .000 .630 1.429
1:1 pon -.619* .202 .003 -1.019 -.219
blank 1.048* .202 .000 648 1.448
1cm3 1.2 -.158 .202 436 -.558 .242

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Differepce (eqguivalent to no
adjustments).




Univariate Tests

Dependent Variable: hight

Sum of

Squares df Mean Square F Sig.
Contrast 53.491 4 13.373 27.395 .000
Error 51,255 105 488

The F tests the effect of ratio. This test is based on the linearly independent
pairwise comparisons among the estimated marginal means.

3. soll ' ratio
Dependent Variahle: hight
95% Confidence Interval
soil ratio Mean Std. Error | Lower Bound | Upper Bounhd
sand 1cm3 1A 406 247 -.084 896
1:1 pon 1.939 247 1.449 2429
hlank .350 247 -140 .840
1cm31:2 3.105 247 2.615 3.594
1:2pon 927 247 437 1.418
clay 1cm31:1 |4 44E-016 .247 -.490 490
1:1 pon .309 247 -.180 799
hlank -2.2E-016 247 -.490 .490
1cm31:2 .435 247 -.055 825
1:2 pon .465 247 -.024 855
silt 1em31:1 | -8.8E-016 247 -.490 490
1:1 pon 2.238 247 1.748 2728
blank .000 247 -.490 480
1em31:2 1.285 247 806 1.785
1:2 pon 2103 247 1.613 2583

Post Hoc Tests

soil

Homogeneous Subsets



ratio

hight

Duncan®®

Subset
soil N 1 2
clay 40 2420
sand 40 1.1719
silt 40 1.3005
Sig. 1.000 412

Means for groups in homogeneous subsets are displayed.
Based on Type lll Sum of Squares
The error term is Mean Square(Error) = 488,

a. Uses Harmonic Mean Sample Size = 40.000.

b. Alpha = .05.

Homogeneous Subsets

higln

Duncan"'IJ
Subset

ratio N 1 2 3
blank 24 1167
1em31:1 24 1.7842
1.2 pon 24 1.1649
1em31:2 24 1.3227
1:1 pon 24 1354
8ig. 926 438 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type lll Sum of Squares
The error term is Mean Square(Error) = 488,

a. Uses Harmonic Mean Sample Size = 24.000.

b. Alpha = .05.
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Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
soil 1.00 | sand 40
2.00 clay 40
3.00 | silt 40
ratio 1.00 1cm3 1:1 24
2.00 1:1 pon 24
3.00 blank 24
4.00 1cm3 1:2 24
5.00 1:2 pon 24

Tests of Between-Subjects Effects

Dependent Variable: hight

Type Ill Sum
Source of Squares df Mean Square F Sig.
Corrected Model 110.9782 14 7.927 16.239 .000
Intercept 98.238 1 98.238 201.247 000
s0il 26.691 2 13.346 27.339 .000
ratio 53.491 4 13.373 27.395 000
soil * ratio 30.796 8 3.849 7.886 .000
Error 51.255 105 488
Total 260.471 120
Corrected Total 162.233 119

a. R Squared = .684 (Adjusted R Squared = .642)



Estimated Marginal Means

1. sofl

Estimates
Dependent Variable: hight
95% Confidence Interval
s0il Mean Std. Error | Lower Bound | Upper Bound
sand 1.172 110 953 1.391
clay 242 110 .023 461
silt 1.301 110 1.081 1.520

Dependent Variable: hight

Pairwise Comparisons

Mean 95% Confidence Interval for
Difference Difference’

(1) soil  {J) soil (I-J) Std. Error Sig.a Lower Bound | Upper Bound
sand clay .930* .156 .000 .620 1.240
silt -.129 .156 412 -.438 181

clay sand -.930* .156 .000 -1.240 -.620
silt -1.059* .158 .000 -1.368 -.749

silt sand 129 156 412 -.181 438
clay 1.059* .158 .000 749 1.368

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no

adjustments).

Univariate Tests
Dependent Variable: hight
Sum of
: Squares df Mean Square F Sig.
Contrast 26.691 2 13.346 27.339 .000
Error 51.255 105 488

The F tests the effect of soil. This test is based on the linearly independent
pairwise comparisons among the estimated marginal means.




2, ratio

Estimates

Dependent Variable: hight

95% Confidence Interval
ratio Mean Std. Error | Lower Bound | Upper Bound
1ecm3 1:1 135 143 -147 418
1:1 pon 1.784 143 1.501 2.067
blank A17 143 -.166 .399
1em3 1:2 1.323 143 1.040 1.605
1:2 pon 1.165 .143 .882 1.448
Pairwise Comparisons
Dependent Variable: hight
Mean 95% Confidence Intervai for
Difference Difference’
(1) ratio (J) ratio {I-J) Std. Error Si*q.a Lower Bound | Upper Bound
1icm3 1:1 1:1 pon -1.649* .202 .000 -2.049 -1.249
blank .019 .202 926 -.381 419
1cm3 1:2 -1.187* .202 .000 -1.587 -.787
1:2 pon -1.030* .202 .000 -1.429 -.630
1:1 pon 1em3 11 1.649* 202 .000 1.249 2.049
blank 1.668* .202 .000 1.268 2.067
1cm3 1:2 A62* .202 .024 .062 .861
1:2 pon 619* .202 .003 219 1.019
blank 1cm3 1:1 -.019 .202 .926 -419 .381
1:1 pon -1.668* .202 000 -2.067 -1.268
1em3 1:2 -1.206* 202 .000 -1.606 -.806
1:2 pon -1.048* 202 .000 -1.448 -648
1cm31:2 1cm3 1:1 1.187* .202 .000 787 1.587
1:1 pon -.462* .202 .024 -.861 -.062
blank 1.206" 202 .000 .806 1.606
1:2 pon .158 .202 436 -.242 .558
1:2 pon 1em3 1:1 1.030" .202 .000 630 1.429
1:1 pon -.619* 202 .003 -1.019 -.219
blank 1.048" 202 .000 .648 1.448
1em3 1:2 -.158 .202 436 -.558 242

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).




Univariate Tests

Dependent Variable: hight

Sum of

Squares df Mean Square F Sig.
Contrast 53.491 4 13.373 27.395 .000
Error 51.255 105 488

The F tests the effect of ratio. This test is based on the linearly independent

pairwise comparisons among the estimated marginal means.

3. soil * ratio
Dependent Variable: hight
95% Confidence Intervai
soil ratio Mean Std. Error | Lower Bound | Upper Bound
gand 1cm3 11 406 247 -084 .896
1:1 pon 1.939 247 1.449 2429
blank .350 247 -.140 .840
1cm31:2 3.105 247 2615 3.504
1.2 pon 927 .247 A37 1.416
clay 1em31:1 |4.44E-016 247 -.480 .480
1:1 pon .309 247 -180 .799
blank -2.2E-016 247 -.490 490
1cm31:2 435 247 -.055 925
1:2 pon 465 247 -.024 955
sift 1tm31:1 | -8.9E-016 247 -.4890 .490
121 pon 2238 247 1.748 2728
blank .000 247 -.490 490
ttm31:2 1.295 247 .806 1.785
1:2 pon 2.103 247 1.613 2.593

Post Hoc Tests

soil

Homogencous Subsets




ratio

hight

Duncan®’

Subset
soil N 1 2
clay 40 2420
sand 40 1.1719
silt 40 1.3005
Sig. 1.000 412

Means for groups in homogeneous subsets are displayed.
Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .488.

a. Uses Harmonic Mean Sample Size = 40.000.

b. Alpha = .05.

Homogeneous Subsets

hight

Duncan®® .

Subset
ratic N 1 2 3
blank 24 1167
1cm3 1:1 24 1354
1:2 pon 24 1.1649
1cm3 1:2 24 1.3227
1:1 pon 24 1.7842
Sig. .926 436 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type lll Sum of Squares
The error term is Mean Square(Error) = .488.

a. Uses Harmonic Mean Sample Size = 24.000.

b. Alpha = 05.
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