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Thesis Title Response of Oil Palm Seedling to Different Soil Types
Author Mr. Rittirong Srisuk
Major Program Plant Science
Academic Year 2012
ABSTRACT

This research was aimed at the evaluation of seedling growth, correlation among
characters and heritability of certain characters of oil palm varieties which were planted in various soil
types. The research was conducted at the Faculty of Natural Resources, Prince of Songkla University,
Hat Yai Campus between March 2010 and April 2011. A factorial experiment in CRD
(completely randomized design) with three replications was used. The treatments consisted of two
factors i.g. five oil palm varieties including Nongped (NP), Golden Clonal Tenera (GCT), PSU-140,
PSU-139 and PSU-81 and four soil types including control soil, Ranot soil, Chienyai soil
and Phatthalung soil. The data of seedling growth were recorded for vegetative characters both non-
destructive and destructive methods.

The results of the non-destructive method showed that the GCT variety had the
highest number of lanceolate leaves, while the NP and PSU-81 varieties had the highest number of
bifurcate and pinnate leaves, respectively. Oil palm variation grown in Chienyai soil had the highest
trunk height and leaf length, while Phatthalung soil had the highest trunk diameter. The interaction
between varieties and soil types showed that the PSU-139 planted in Chienyai soil gave the highest
trunk height and leaf length, while NP variety planted in Ranot soil gave the highest trunk diameter.
For the destructive method, the results showed that the PSU-139 variety gave the highest performance
of seedling growth including fresh leaf weight, fresh trunk weight, fresh root weight, total fresh
weight, dry leaf weight, dry trunk weight, dry root weight, total dry weight, root length and leaf area.
The oil palm grown in Ranot soil had the highest fresh trunk weight and dry trunk weight, while
control soil had the highest fresh root weight, dry root weight and total dry weight. The interaction
between varieties and soil types showed that the PSU-139 planted in control soil gave the highest
fresh leaf weight, fresh root weight, total fresh weight, dry trunk weight, dry root weight and total dry

weight.



®)

The characters including trunk height, trunk diameter, number of leaves, leaf length,

root length, leaf area, fresh leaf weight, fresh trunk weight, fresh root weight, total fresh weight, dry
leaf weight, dry trunk weight, dry root weight and total dry weight gave highly positive correlation of
pair wise manners. The broad-sense heritability estimates for the seedling growth ranged from 1.89 —

75.62 percent.
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v Aa 4
(Y3 UN3, 2549 ; Inena, 2547)

Yy = L+A+B+ (AB)U.+ €y

ijk

4 ' o o s a 09; {
Wwe Y, = Midunannugni’ Ugnluyadu ;" Tud k"
i = 1..aG@=9wuiuy
i = L...b(b=312UgnAdAY)
EJ

k = L. (r= 31UIUE)

' A = J 03}
L = Aundgveanisamudn amualunisnaaa
A = dniwavesusg
B, = oniwavesynau

ann [ [ 4 1 o 4 a
(AB)U. =ﬂ§]ﬂiﬁl1ﬁnw UBITHINNUTUALYAAY
&y = ANUANAAADUYDINITNAAD

(%] a a 1 I v 1
dumuudadiamans Ho71A uag B 1iuiladagu (Random effect model)

q' a 4 =1 (%
M13190 3 dATzaulsdsiuveanmsnaassunneisea 2 v e luuny CRD

Source d.f. MS EMS F
Treatment ab-1 M,

A a-1 M, G +r0, +bG’, M/M,
B b-1 M, O'+10’, +raG’, M/M,
AB @-Db-1) M, G +r0°, M,/ M,
Error ab(r-1) M o’

w

€

Total abr-1
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P XX - XY, Y)
VYx - xPX(Y, - Y
r o= manduWusiznidnueX uag Y
X, = midungii vesiulsdnpmeX (i=1,2...n)
X = dmdovesdnyueX
Y, - midungili vesiaulsdnumgy (i=1,2..n)
Y = fundcvesdnuary

4
4.3) MsUsziue asn u‘qﬂim(ﬁizﬁ nA, 2525)
- M31l52iue AW UENTIUUUDN 19Heritability in broad sense #3® broad sense h’)
2 2 2
K,.o= G,/C
= G,/ (G’ +GC")

A)31/59UNMIWUEN 351 (genotypic variance)

Q
Q

o)y

@

£
A 515 2UN A (phenotypic variance)

Q
o)y
@

o))

o8 5 A 51591119991n AN 1WA 0U (environmental variance)
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n “Ll‘ij - -
C Ran Cyi Pil nay C Ran Cyi Pil nay
NP 440" 413" 353" 420" 407" 9.00 9.20 8.67 8.80 8.92°
GCT 413" 473" 360" 420 417" 907 8.60 8.15 853 859"
PSU-140 4.33™°  4.80" 3530 400" 417 9.05 9.03 7.80 828  8.54"
PSU-139  3.73°" 420" 360" 387 385 873 8.73 8.80 827  8.63"

f abedef

PSU-81 3478 460" 347 413

ab b

3.92 8.67 8.80 7.73 8.02 8.30

b a

DY 4.01

4.49° 3.55° 4.08 8.90° 8.87 8.23 8.38
, smulvvedundudouno lugaau smulvvedundudouin 12 lugadu
Wug - ;
C Ran Cyi Pil nay C Ran Cyi Pil nay
NP 10.80°  11.07™ 10.47° 11.07° 1087 893" 10.13™ 9.58" 10.62" 982"
GCT 1247°  1120™  11.83™ 1210 11.90°  8.93° 10.13" 9,58 10.62" 982"
PSU-140 1223 1157 11.60™ 1153 1173 1162”1073 1™ 118" 11.32°
PSU-139  1147° 1127 1200  1220™  11.73° 1013 953 1057 1112 1034
PSU-81 12.88° 1140 11.87"  11.88™ 1201 11.53°  11.73° 1120 11.93° 11.60°
d’ a b ab ab b b b a
nay 11.97 11.30 11.55 11.77 10.23 10.45 10.41 11.22
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q' Y Y J 09) o a a ' A A
M1319% 10 v laua weena1thauyd 19 ulmgmmm@maq Nnv18, 6, 9 LA 12 IABDU

9y A A a a
VR 1AUA UIADUN 3 °lu61;ﬂﬂu(mumum)

9y A A a a
VR 1AUA UIADUN 6 °lu61;ﬂﬂu(mumum)

‘V‘T“Ll‘ﬁ: A A
C Ran Cyi Ptl nay C Ran Cyi Ptl Inay
NP L3 L12® 004 1248 112" 2.887° 2.8 2.56"% 294" 280"
GeT 090 120" 071" 105" 097 309" 297 264 287 2.00°
PSU-140  1.12"°  121° 074 1.04™  1.03° 311" 290" 235 259 274"
PSU-139  1.23°  1.14™%  1.05™  124° 1170 3.05° 293" 2.75%T 2.74% 87"
PSU-81  0.94" 097" 078" 093 091" 257 239% 235 220"  2.30°
mae 1.06' L13* 085 1.10° 295" 2800 248 267
o, vinalauduifeniio Tugaduisuaas) wnalaududoui 12 Tugaduasuauas)
" 2 2
C Ran Cyi Ptl nay C Ran Cyi Ptl nay
NP 426° 494 3967 465" 445 476" 601" 475°% 558" 508
GCT 4660 4557 434 461™ 454 521" 519°° 517 515% 518®
PSU-140  4.66" 439" 415" 4.16™ 434" 524" 497°"% 489" 498" 502"
PSU-139 4317 4.41™" 456" 457" 453" 504°°% 48" 520" 542" 513"
PSU-81  4.09™" 4,04 383" 399" 399" 461"  455%  447° 456" 455
mae 4.44 4.47 4.17 4.40 497°  511° 4900 514
Aunasisus s Y s Auana Tl gausRoTuTauuand e uMaa ARz Ua Y

7
<0.01 M sfseuneuamas1ae2s DMRT

a a a ] a [ [ 4
C = YAAUAIVAY, Ran = yaduTe 1A, Cyi = YAAWITYS 11, Pl = gAAUNNGY, NP = WUFHUD3

ag PSU-81 = WU

\Wla, GCT

o

= NWUD

o

Q

aQ

7 U881

Q

TnasauInuei, PSU-140

Wug 99.140, PSU-139

WUg $0.139
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4 09; @ 4 09) @ a a 1 {
m319d 11 uaad miimaluveand whaud wulugaduriiaaien 1e18, 6, ez 9 Aou

o v wimalu@oud 3 Tugadu(ni) i i aalu@oud 6 lugaau(niy)
Wiug : :
C Ran Cyi Pil nay C Ran Cyi Pil nay

NP 422 6.75 2.93 4.14 451" 27.05 30.95 15.48 2034 23.45°

GCT 4.37 431 2.22 2.17 3260 3144 2655 2931 2050 2695
PSU-140  2.69 3.62 1.18 226 244 2859 2595 2656 2075  25.46"
PSU-139  4.00 4.60 2.41 230 333" 3461 2602 2780 2019  27.16"
PSU-81  2.09 2.38 0.78 1.66 1.73° 1553 1324 10.60  10.84 1255

mae 347° 433 1.91¢ 2.50% 27.44° 2454 21.95°  18.52°

, W iduaameui 9 Tugadu(niv)
Wiug :
C Ran Cyi Pil nay

NP 46215 7627 36.88° 8333  60.67°

abc

GCT  97.31™ 9135  62.19° 7572 81.64™

abc abc abc abc

PSU-140 97.38 95.93 101.76 88.31 95.85"

PSU-139 135.81" 125.43" 127.75°  96.96™ 121.49"

abc

PSU-81  55.52° 53.32° 71.16 45.94°  56.48°

DAY 86.45 88.46 79.95 78.05

' A Ao o Y v W A ' [ I A v A J @ Aaaa @
ﬂﬂﬂaﬁl‘ﬂﬂ1ﬂ1Jﬂ’JEJG]’J’E]ﬂ‘Hi‘mLGIﬂG]Nﬂulut"fﬂuﬂLﬂEJ’JﬂuiJﬂ’ﬂmmﬂG]NﬂLWINETEWWI?ZWIJ?]’NEJ
P

A

ol uP < 0.01 1InMsnfisumeununas1agls DMRT
a a a ] a [ [ 4
C = YAAUAIVAY, Ran = yaduTe 1A, Cyi = YAAWITYS 11, Pl = gAAUNNGY, NP = WUFHUD3

I Y 4 J Y Y 4 Y 4
i1la, GCT = Wuglnadmuiniuesl, PSU-140 = Wuf ¥0.140, PSU-139 = WUf 19.139

uaz PSU-81 = Wug wasl
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d‘ 09; @ Y Y d 09; o a a 1 A A
M3199 12 uaasyd winudeluvesnaithauyd 19 u“lm;ﬂﬂmﬂmmm Nv3yY6 Uaz 9 AU

o W it aludon it Tugadu(nsy) W et luidouds Tugaan(nsu)
N “Ll‘ij A A
C Ran Cyi Ptl Inay C Ran Cyi Ptl Inay

NP 1.09 1.62 0.67 1.02 1.10° 8.27 8.18 474 6.09 6.82"

GCT 1.03 1.11 0.54 0.52 0.80" 8.45 6.90 9.62 5.46 7.61°
PSU-140  0.69 0.95 0.32 059  0.64  9.15 9.87 8.82 6.25 8.52"
PSU-139  1.03 1.19 0.60 0.59 0.86" 9.18 8.73 7.62 7.01 8.14°
PSU-81 0.55 0.53 0.18 0.41 0.42° 7.02 3.35 2.66 2.59 3.91°

mae 0.88°  1.08° 0465  0.63" 841 741" 6.69° 548

F v
i it duideun 9 lugedauni)

=
=
=N

C Ran Cyi Pl 1@

NP 2697 27.06 22.06 2827 26.09%
GCT 3576 30.85 23.78 3026 30.16"
PSU-140 3142 31.15 2646 30.95 30.00°
PSU-139 4327 3146 3832 2844 3537

PSU-81 18.18 18.57 24.03 1524 19.01°

may 3112 27.82 2693 26.63

'
v = an

AUNAINN VA6 NHINUANA WA U U AAUA AR UTAUUANAINA UNIIADA

[

=
NITAUNIY

f
F¥o17 uP < 0.01 MnmMalFeumeuaunas Ias2s DMRT

a a a ] a [ [ 4
C = YAAUAIVAY, Ran = yaduTe 1A, Cyi = YAAWITYS 11, Pl = gAAUNNGY, NP = WUFHUD3

I Y 4 J Y Y 4 Y 4
11la, GCT = Wuglnaa@uniues, PSU-140 = WUf ¥0.140, PSU-139 = Wuf ¥o.139

uaz PSU-81 = Wug wasl



48

1.8 M naada1fu

= o o o ¥ Y P /o o Ja
mMafTeumenil wimad 19 uvesa una 1nhaud Wunnwugng luge

a 03} A A 1 Y A A =i A =i ' v I A
AUN 94 gaauNuana iy Twaeun 3 6 1az 9 (M15190 13) oUN 3 WU Wugruouilal

9
o Y

o 9 A o & 1A Vo s Y o
U IHMUMRA 1@]‘14’&:.(\1’(,:(@?1@2.72 N3 mllmmmmmmqrm Iﬂﬁﬂ!ﬂul“ﬂlu’ﬂiW ‘Wu‘@llf].l40 Iag

v v o @

9 '
Wugua139 uatinnuuanaed wilved W s U uius1 uazWwuguasl i miimad 10 ud 199

5] Q

v
A o Y

9 0.96 n3u Taveganu wu gaausz Tualill 11ind 1@ ugIgan@.95 N5 Falinuuanaig
v

1 o 9 4

pgiiied M ynunngaautazgaawdes Tng i 1minaad1dud 1gana .32 niu Ufduwus

5211719 2 Tave wu Tulianuuanaaneada

Y A

{ 1 o o 4 09/ v o
@ouh 6 WU Wug Inasd unues iy mimad 1M ugIgane 25.32

U q

aa o o

@ & v 1 4 I @ J ' 1 1
n3u &9 lulianuuananeadan v ufruouila ue.140 taz W UF U139 HATIANULANA 190819

v

o 9 o A a

Y
AuWuiued! waguguast i wiimad 1@ ud 1ganel4.85 n¥u Tasoyadu

[ ana

Hed A gynaaon
U

2D

1

=

Y
2 gaauaIuguiY 1imadidugegane 24.50 nFu ¥ ldlinuuandleneadany

E] q

9w aa

W
gaausz Tua uazyaaFes 1vg talauuana1Neg 1 iTed 1Ay NINaaAn UgAAUN NG

o E] Q

Y
A o 4 o

a o o [ a o N4 1 @ J
pazyaaungelivd 1minaad1dud 1ganel 7.20 nfu Ufduwussznin 2 Jede wum

Q

A o

v s 9 =i a = ] o @ o 9 A o & 12
Wug Inasm uiniuesMilgnyaaudes lvgi i 1wiimad 14 ugegeno39.00 niu & 9lulina
1 ana o ) 4 < 9 = a o 4 I
HANANNNEDAN VW UT INadia LINLD31 80140 19.139 NgnyaauAILAY Loz W U U
a 1 v I v o W aa o @ J I
Ugnyaduszlua ualinnuuanagedalvediayniaaaanunugiueuila ue.8l
= a o s Y = a o &
NgnyaaunIugy Wi Inaaa umMues ¥e.140 ¥9.139 ¥0.81 Nilgnyadusy Tua WuFHUDY
I =i a = ] o I a @ o 7
e ¥9.140 1¥9.139 wo.81 NiUgnyaALFes Ing tazNNWUFTNUgnYAAUWNGI WuFuas]

Y
@ o ¥

Ugnyaaudes Ivgiliv miimad 14 ud 1gane10.42 N3N

A 1 @ 4 = 09; o o Y A [ = (=
WPDUN 9 NUIN ‘W‘Ll‘ljiJfll39 YU MIMURAD W]‘LAE;NQ(@W]’E] 97.89 NTU GlNlliJiJ

D.

v a Y

1 aa v [ 4 1 1 1 [ o a o [} L4 4
ANVUANANNNADAN VW UFUA140 HATANUUANANBI WU BT A YNNADAN VW UF InadIaum

5]

v o 9 A

I 4 4 09) o [ @ a '
1031 Huoutla HazWufue.81 WUFNe.81 Uil 1Mind 1M ud 1ganes.07 nsu Tadegaauny

D

a

Y
gaausy Tualin niimad 1@ ugegane79.58 nfu &9 lulianuuanaanadanuygaauaIuay

Q q

A o ] v an o a a

HAZFAAUNNGY UATANUUANANBIN LTI IAYNNTDAN UYAA TS I gaALTes Tvig

o Q E]

9 '
o

) o o [ a o 4 J @ J ] 1 an
i wiinaad 1@ ud 19aas7.46 n5u UgFunusszrane dedenun lifianuuanaieneada



49

1.9 NI NUHIAY

o

=~ 09} @ Y o 9 Y J 09} o I
ﬂqiliﬁﬂﬂlﬂﬂﬂu THUNUVIA 1 UUDINA ’llhaﬂu THUNON uﬁwlw’lgcluaquﬂ

q Q

a 03} A A ' Y A A =i A =i " v d I A
AU 14 gadunuana i ulu@oun 3 6 uaz 9 (M3190 14) lwdoun 3 wunwugnueuilaill
9

Y o 9 aa o

o o [ & 4
i mrinuted 1 ugegeno.ss niu dehiflanuuandaneadas uiuguel39 Tﬂamﬁ’ummaﬁ

U

o w ana o 4 @

Az W ug Ya140 uatinNuuanA e iiiad Haynadan U UFUes 1 WufHe.81 il s
9
o a Y o

d1d ud 1gane.19 nSu Tadegaaunui gaause Tualivd 1minuded 1@ ugegen.59 niu 3]

Q

©

ana o

UANULANANNWADAN “lJ“]fﬂﬂL!ﬂ’J“]Jﬂll HaziANUUANA1N0E 19T e 17 UNWADAN mmﬂuw N

o o

wazyaauFes lng yaawTes Tl wmiinudad 1dud 1gafie.2s 3y Ufduiusseninee

Tavenwu lulianuuanmansada

v Y A @

A =i 1 Y] o = 09; 4 (=Y
AOUN 6 NUNWUFND.140 Tl 1iimugegane 7.74 n5u & liliaw

aa o o w

1 o o 1 ' ] @ aa o -4 <
HANANNNADANY WUFND.139 ualANUUANA19d NINsdIAYNIIadan U uFHUUTA

o @

4 J a 09; @ Yy o A @ o a '
Tﬂaﬂm HUINUDI UAZWUHTD.81 WUTNUAET UU THUNUHAUAFAND3.71 NTU ﬂi]i]ﬂ"ljﬂﬂu‘v\lﬂj’l

Q

v
A o % Y a a

%ﬂﬁumus&muu 'lﬁlﬂll“ri\iﬁ}uq\iﬁﬂﬂfl 7.13 N3N GlNllllllﬂ’NiJLmﬂG]N‘ﬂ'Nﬁﬂ mgﬂﬂmﬂuﬂ

Q

Y
] v Q A o

ualnNNeE NN e 1A YN1eaD Uﬂfﬂﬂu!ﬂfﬂiiﬂﬂl uag G]fﬂﬂu‘w NN wmuw NUY mumu,ﬁ’wg}'u

1 Q Q

Y
o o 4

d1gan04.47 nfu Ufduwusszrdne2 dadenud wugua14o Ugnyaause Tuaiid 1ninutedn

Y = o &

] 1 an o 4 I 4
Augegane 10.33 n3u ¥ hilianuuanalneadanuugrueuia Tnadidumiues1 ual14o

o

a J I a 1A 1 T =
¥0.139 Ugnyaaualugy Wugrueuila ¥e.139 Ugnyadusz Tua ualinuuANA 1906191

q

4

v o w aa o -9 a o 4 s a
HITAYNNADAN VN UGTB.81 ﬂanﬂmﬂummn N uﬂﬂamﬁ’ummaﬂ yasl “]Jﬁﬂ“]fﬂﬂ‘lﬁziuﬂ

91

uaznnuflgnyadudoslva) uazyaauinaaiugrusuilalgnyadumos Inajiivi iinuds

o

§1dud 1ANER.94 N3N

v
v d A = @ A

@ouN 9 WU Wugue.139 Taundod miinui@ugegane 54.17 niu

Q Q

aa o o A

G]f\iiJﬂ’HlleﬂﬁNE]EJNSJuEJﬁ'Iﬂill‘VIN’dﬂG]ﬂ‘]J‘IQﬂ‘WL!‘ﬁ wuwaf&l ‘]/liJﬂHﬂﬁEJG] WAn® 16.55 Ny
EJ

Yadeganumud gaause Tuall Anden] Wi nudd B ugagane 36.00 N5y Falufinnuuana

Aaa o 1 ] ISB% o w aa o

NNADANVYAAUAIVAN UATAIINUANAINDEN LT sd1AYNINTDANUYAA NN

[ o [ 4

v J | o a o A v @
uazgaauTes ng) gaaudes vgilinunded yane 25.22 n5u d mivlfdmiusiznine 2 dave

9 1
o @ Y Y S A @

wud Wusua139 Ugnyadunruguiisd iinwded 1@ ugeiigde 61.56 n¥u Falilianuuanaig

q

]
=

[ o 4 @ d 9 a o 4 a =\ 1
AU ugual39 wuglnasidwnuesngnluyaduse Tua uazuiuai39 Ugnyadwidos lua)

1 A @ ] a v

HazyAR N uAdAuLAnA 1IN Iadaededfedifydafuwus Inasiduimines

o
a @ 4

{ a a [} I @ o
nlgnlugaduarugu yadwdos g gaausings wugnueuia Wugua140 uagWuine.si

E] Q Q

nilgnlunnyeau



50

3 09; @ o 4 09/ o a a ' {
ms1eh 13 uaaal mimad 1@ uveand nhdud Wuluyaaustiaaiee Now 6 uaz 9 1Aou

o W wnimad dwudouns Tuyaduniu) i wifaad 1@ waouds lugadau(nsu)
Wiug : :
C Ran Cyi Pil nay C Ran Cyi Pil nay
NP 2.61 3.93 1.65 2.68 272 24.09°  28.67°  11.84°  21.19™ 2145
GCT 2.45 3.18 1.48 1.63 218" 26.24™  20.08™  39.00° 1597 25.32°
PSU-140  1.93 2.96 1.16 1.87 198 2653 2421 1848 16577 21.45°
PSU-139  2.80 3.38 1.79 1.87 246" 28.69°  20.18™ 20.74™"  14.63  21.06"
PSU-81 1.13 1.31 0.49 0.89 096 1694 1443 1042 17.61" 1485
A b a c be a ab ab b
nay 2.18 2.95 1.32 1.79 2450  21.51°  20.10 17.20
oy @ o ¥ A P a @
o . U IUUMAD 19 UIADUN 1u6§ﬂﬂu(ﬂﬁu)
WUD

C Ran  Cyi Pil nay

NP 52,52 67.85 3353  71.59  56.37
GCT 70.67 7773 4138 5618  61.49
PSU-140 8321 89.47 6239 80.69 78.94%
PSU-139  109.14 11039 9857 73.45 97.89"

PSU-81 41.78 5249 5144 4657 48.07

mag  71.47°  79.58" 5746 65.70"

v 9
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¥o37 uP < 0.01 1nMIfTeuneununae Ineis DMRT
]

C = %AAUAIUAY, Ran = YaAUITUA, Cyi = YAAWTEI MR, Pl = YAAUNNGY,
@ 4 I @ 4 I Y @ o
NP = Wugnuoula, GCT = Wuflnadauiniuosl, PSU-140 = WUF N0.140,

PSU-139 = Wug wa139 1ag PSU-81 = Wug wasl
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oy o Y o Y A A a oy @ Y o Y A . a
Y . U INUNNID I UIADUB 1u%ﬂﬂu U THUNUTIA 1O UIAD U6 °lu61;ﬂﬂu
Wug ; .
C Ran Cyi Pil nay C Ran Cyi Pil nay
NP 0.58 0.70 0.30 0.53 053" 669" 678" 2094 507" 537"
GCT 0.50 0.65 0.29 0.33 044" 668" 469 553 378" 517"
PSU-140  0.36 0.64 0.25 0.37 0.40° 975" 1033 573" 517 774
PSU-139  0.59 0.69 0.35 0.37 0.50° 854" 689"  468¢ 483" 624"
PSU-81  0.23 0.29 0.08 0.18 0.19° 401 331" 4007 351" 371
mae 0.45°  0.59" 0.25° 0.36% 713" 6.40° 4.58 4.47°

R T A a
U IHUNUYIA 1A ULADUT Gluﬁléﬂﬂu

C Ran Cyi Pil nay

NP 3044 2991 1836" 33.09™° 27.95°
cde abc e de b

GCT 25.90 47.74 14.42 20.62 27.17
cde cde de cde be

PSU-140 26.77 29.38 16.81 24.95 24.48
a ab ab abed a

PSU-139  61.56 56.43 58.22 40.47 54.17

PSU-81  15.26° 16.54° 18.26" 16.14°  16.55°

mag 31.99°  36.00° 2522°  27.05°

' A Ao o Y v W A ' [ I A v A J @ aaa @
ﬂﬂﬂaﬁl‘ﬂﬂ1ﬂ1Jﬂ’JEJG]’J’E]ﬂ‘Hi‘mLGIﬂG]Nﬂulut"fﬂuﬂLﬂEJ’JﬂuiJﬂ’ﬂmmﬂG]NﬂLWINETEWWI?ZWU?]’NEJ
P

A

ol uP < 0.01 1InMsnfisumeunnnas1agls DMRT
a a a ] a [ [ 4
C = YAAUAIVAY, Ran = yaduTe 1A, Cyi = YAAWITYS 11, Pl = ¥AAUNNGY, NP = WUFHUD3

I Y 4 J Y Y 4 Y 4
i1la, GCT = Wuglnadmuimiuesl, PSU-140 = Wuf ¥0.140, PSU-139 = WUf 19.139

uaz PSU-81 = Wug wasl
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3 09; o J 09) o a a ' {
ms1ah 15 uaal mimasinveand nhaud Wuluyeaduatiaaien 1918, 6 uaz 9 1AoU

L. W idmasimfond 3 Tugedu (nFu) W midasinfond 6 Tugadau(niu)
‘W“Ll‘ij - -
C Ran Cyi Pil nay C Ran Cyi Pil nay
NP 1.94 2.53 1.93 1.88 20.7° 34.88 26.53 8.30 1677  21.62°
GCT 2.87 2.67 1.60 2.4 235" 3654 2747 3042 1791  28.08"
PSU-140  1.72 1.52 1.07 225 164" 3468 1467 1277 1858  20.18°
PSU-139  3.35 2.62 1.94 2.25 254" 3896 1495 2207 1290 22.22
PSU-81 1.34 0.58 0.49 1.36 0.94° 4340 3069  27.67 2496  31.68
DAY 225 198" 1.41° 1.99% 37.69°  22.86°  2025°  18.22°
o’ o A ~ Aa o
R U IUUMATINADUN 9 1u5]§ﬂﬂu(ﬂﬁu)
Wiug :
C Ran Cyi Pil nay
NP 39.46° 27977 2547 6236°" 38.82°
GCT  88.16™ 60.48™ 66.89" 5805 60.15°

d

PSU-140  63.53""  42.04°  41.09° 3279  44.86°

d

a

PSU-139 19222 128.27° 102.48" 7424 124.30

PSU-81  32.16° 3055 3477 2590 30.85°

DAY 83.11°  57.86"  50.67°  47.54°

' A Ao o Y v W A ' [ I A v A J @ Aaaa @
ﬂﬂﬂaﬁl‘ﬂﬂ1ﬂ1Jﬂ’JEJG]’J’E]ﬂ‘Hi‘mLGIﬂG]Nﬂulut"fﬂuﬂLﬂEJ’JﬂuiJﬂ’ﬂmmﬂG]NﬂLWINETEWWI?ZWIJ?]’NEJ
P

A

ol uP < 0.01 1InMsnfisumeununas1agls DMRT
a a a ] a [ [ 4
C = YAAUAIVAY, Ran = yaduTe 1A, Cyi = YAAWITYS 11, Pl = gAAUNNGY, NP = WUFHUD3

I Y 4 J Y Y 4 Y 4
i1la, GCT = Wuglnadmuiniuesl, PSU-140 = Wuf ¥0.140, PSU-139 = WUf 19.139

uaz PSU-81 = Wug wasl



55

d‘ 09; @ Y Y d oy o a a 1 A A
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oy @ Y A A a [ 09) o Y A ~ a o
L. u minuianamouid lugaau(niu) W minuiasIneue Tugaau(niy)
‘W“Ll‘ij - -
C Ran Cyi Pil nay C Ran Cyi Pil nay
NP 0.45 0.40 0.37 0.38 0.40"° 1147 693 3.80° 6.86  7.27"
GCT 0.45 0.44 0.27 0.35 038" 7.23° 528" 4.94° 448" 548
PSU-140  0.28 0.26 0.19 0.41 029" 1787 7.40° 6.74° 6.89°  9.72"
PSU-139  0.49 0.49 0.33 0.41 043" 1030° 727 6.74° 6.40°  7.68"

PSU-81 0.19 0.11 0.07 0.20 0.14° 893" 6.13" 5.58" 751°  7.04"

DAY 0.37 0.34 0.25 0.34 11.16¢ 660"  556b 643

F v
W minudesinifoni lugeauniv)

=
=
=N

C Ran Cyi Pil nay

NP 26.09° 1325 21.03° 32.38° 23.19"
GCT 3352 29.02"° 12.01° 1828 23.21°
PSU-140  19.02° 13.60° 13.35° 11.08" 14.26"

PSU-139  52.63" 29.67° 27.63° 2436 33.57

b b

PSU-81  10.69° 9.92° 11.49° 852" 10.15°

may 2839°  19.09° 17.10° 18.92°

v 9
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¥o37 uP < 0.01 1nMIfTeuneununae Ineis DMRT
]

C = %AAUAIUAY, Ran = YaAUITUA, Cyi = YAAWTEI MR, Pl = YAAUNNGY,
@ 4 I @ 4 I Y @ o
NP = Wugnuoula, GCT = Wuflnadauiniuosl, PSU-140 = WUF N0.140,

PSU-139 = Wug wa139 1ag PSU-81 = Wug wasl
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FAAUAIVAN gaauszIua | yeAumes v | gaaunng
Total N (%) 0.04 0.10 0.60 0.09
Available P
6.78 111.92 4.11 3.96
(mg/kg)
Available S
16.59 343.74 1316.81 18.05
(mg/kg)
K (meq/100) 0.07 0.87 0.16 0.11
Ca (meqg/100) 0.12 7.39 2.44 1.43
Mg (meq/100) 0.06 6.39 1.59 0.34
CEC (mg/kg) 2.58 17.81 27.11 5.93
Mn (mg/kg) 1.04 34.24 21.56 46.77
Cu (mg/kg) 1.53 2.81 0.38 1.98
pH 1:5 H,0 4.80 6.69 2.83 4.86
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