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Seasonal Variation in Nutrient Concentration in Rambutan Leaves
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dwnsgiuadlUudenasluaisiell siglenudfiaggennn Anssaasainalunisldienis
sialll warmsidaduszausneruislulung lipostiafianudsnnsledinisulie  usposazld
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3 ]
AUnTalLaZIEN1INARRY

gunsnluazasinldlunasAnen
1. gunsainiaiusivediedin 1un wisleziu (Soil tube) QEWANARN WAINAL uAL
Marker
< e ' 4 ¥ a 9: 1 a <&
2. qunsoflunisifivsinetineia ldun nsefinduds genana®in aamdunseany usy
Marker
Infaunfy uazAzUNNFRUANIWIA 2 HARWNAST
J o ' 4
LATRNLARDBE NI
2 s 1 =
R LLER ML
45
LAT89 pH meter
1Ay EC meter

LATEY Spectrophotometer

© © N o o A~ W

Atomic absorption Spectrophotometer (AAS)

10. Lﬂ?l‘mﬂé"u Nitrogen

11. Digestion Block

12. Digestion tube

13. nFeAIENTAY No. 1 Lz 42

14. gunsaf HluteefiBnimaniialil iy Test tube, Beaker, Pipette (s
15. Bray I

16. Ammonium acetate

17. Ammonium ferrous sulfate

18. Potassium dichromate

19. DTPA

20. Conc. H,SO,

21. Salt mixture (K,SO,: CuSO,H,O : metallic selenium =50:10:1)
22. Mixed indicator

23. Boric acid - indicator solution (2%)

24. NaOH 40%

25. Conc.HNO, : Conc. H,SO, : Conc. HCI O, (5:1:2 viv)

26. Molybdate -Vanadate solution



. Woodruff solution

.HNO,; 2N, HNO, 1N, HCI 3N
. Strontium chloride 2.5%

. Lanthanum 5%

. Standard solution (P, K, Ca, Mg, Fe, Mn, Cu, Zn))

o

. Auanasuwnzluiuanan Adnandtan) Samdnduns

q

=

Cluzangaunrluiiuanase feenanatang Samdadunys

q9

D

8]
&0
C51
¢
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A8N15NARAY

NIFIATIZHAY

nmsnmseuiieAnmFeaufiauanugananysairadiiu wazANdinduresn

= A } 73 © 9 AI L =3 [ % o o = o @
amsluAunldlgninzinuaun 15 siu WAwnaAtan) Samdaduny?  Taavianisiy

FataRuaduN 7 Aa1AN WA, 2546 NTTAUAINAN 0-20 WIURAWNAT WAy 20-40 IIURINAT

(NNITNUARDLNNAN 1 AF)

1. nFAUA9atN9AY

1.1

1.2

1.3

1.4

1.5

& o [ v ] e @ a a X oadoa
@ansastsiunsianyraiudeuse Tiianslsauszuass  Tnadaniuiniision
] o./ t =8 = L7 o td'
PAUNTNN 4 ANTTANEIMNINNAMALAENT e 1fu yiraluldaanainiiFnniaz
LANZANDENIAY
[~ L% 1 = = i ¥ a‘ -1 o/ t £ [~3 A
WiusaatNAULTsaLT NeaNaBsITIiufatinely siuas 4 9a it 2
FLAUANNANAD 0-20 (IURAINAT WAT 20-40 umnms  1aelduviNmeiziu (soil
=8 = el'a/ 1 ] =Y 3 o '
tube) 1azadlingae] AaUiNANINANTISEINTS ABET MHUIVIIRIEANTUNT Trdvetii
IFRAUMNANNUTIRIZ A
o o g’/ 9 ar S a = 9 é
UIAUAINTN 4 AaurngnaasaNulie  ldlugananaiin  BnunNieeaiy a0
o 4 daa e ] % a
27U Sumautninuflatingliasiasn
3 ar 1 = dﬂl (-3 U 4‘ v v 3 a £ 23 = ¥ t
ysase AL laNIRlFu  antuusauliasBs ALAITRUHIUASIN SN TUNA
2 HafNAT
WRUNBATEINIATNIAY pH, EC, LR, Organic Matter, Available P,

Extractable K, Ca, Mg, Fe, Mn, Cu WAz Zn

o L4 ot
2. NMFILATIZUNUAN

2.1 Afsa el (pH) Taelddnmdon W @ w111 udednansazanafusos pH

2.2

2.3

24

meter

AN AN (Electrical Conductivity) 1feRsdau ¥ : A 101 udadnansazane
AuAae  Electrical Conductivity meter

ATANFBINIFIU (Lime Requirement) Taedgldansazanatiines sosansazant
Wooddraff's buffer solution pH 7.0

WBunuBuvisadngluAu (Organic Matter) Tae@8 Wet Oxidation (Walkley and

Black)
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25 Bunmeswesaiifulselond  nennsafndaeringn Bray I u&2dm
Bunoulaanesasaeisies Spectrophotometer

26 unndnunad@ey  weaden  uasuiniFesfiusnulaeld  (Exchangeable)
Insnsafndasansazate NH,0Ac 1 N pH 7.0 wdarhansazanefafalily

Aazimn K, ca”,

o ¥

uar Mg Sndnuimae  Atomic Absorption
Spectrophometer (AAS)
2.7 inuqaamnludAy (Fe, Mn, Cu uaz Zn) lnaafinmusiontinen DTPA pH 7.0

o 4
WAdRsneILATRY Atomic Absorption Spectrophometer (AAS)

o o oy
N19ILATICVND

a ¢y 4 =3 o ] 3’/ & d' d'
nYgALATIEININANATNUFete iU 9 15 Biu LW’ﬂﬁﬂH’ﬂﬂ']i‘LﬂﬂﬂuLLﬂ@\‘]ﬂ’J"}N

(=3 d & A = [
L‘illuﬁlluﬂl’ﬂﬂﬁ']ﬁ!ﬂ']ﬂﬁﬁ‘tﬂﬂLﬂ'i_ILfJ’rJ'J‘Ll‘V] 13 wqﬂ@mﬂu, 24 HUIAN 2546, 27 NNTIAN LUAT 4

Funan 2547 (Husfdettaig 4 AF)

[~ a '
. NFINUABE19lULNE

IS 2’/ -1 o | ar ag
Rdumaunsiiusietelulae sl
&y Ao y Ao = Vo va o A R
1. wensueniatguarauissunimaasyimuinlndinueiy - Teeaansiuilud
2IN131IAGIABINIT UATBINITAATIALAZUNAINIUIU 15 61
2. vns Tag 901y (flush) wshiumneanunuReafiu angisrunn 1 B 31149
dl 3 o ) v
unwafiazifivsaatingle
U @ t ¥ t
3. Bufiushetnlurfusniiaungadniey 2546 Waluegilesuin 2 trpusausiEx

o i

¥ ]
unnlugau wazifiusstiwmnmeundsainiuiiiuiosn 4 weu Taefiusaetinalum

§ i ¥ @
agluludeeluganlulun 3 vvaanuen a1nis 4 fasaumssaiiaas 1 Ty

AININ

= ° [l ° 3 d‘ =3 o 1
AANT LAGNAILNUNNIT Tag v uazmumbsiiusaagnely
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v

¢ 14 H
st luiiuldlugewaiadn ldludaihudaiiudegfuan dnduund

&

Fastlfiming Tnaseydu Feau fuifeudl Afusednslulidany

5. tinlushatneiilduinaugsanadan HCI 0.1 N Ifdzena drefernndy 3
e uﬁamm%uﬁﬂﬂauﬁgmuqﬁ 70 °C flunan 48 Falua auuds

6. unRIREnalLNzAaLATRILA Wiley Cutting mill HIUAZUNTIIUIA 40 mesh
(0.42 wu.)

7. Wlieesdane (digest) uagdmmeyd N, P, K, Ca, Mg, Fe, Mn, Cu W8 Zn

2. A8n1sATIZIRT
2.1 Bundlulnsauionun (total N) 199891A37124 Kjeldahl method
22 hinomesvlefaronua  (otal P)  4AFAAsziLL NHO,-H,SO,-HCIO,
digestion method Imeild Conc.NHO, : Conc.H,S0, : Conc.HCIO, (5:1:2)
2.3 Aliquot iHa1nAsaimssiluy NHO,H,S0,-HCIO, digestion method  tinldl
uAsziivn K, Ca, Mg, Fe, Mn, Cu WAz Zn BaeiAaaq Atomic Absorption
Spectrophometer &45UN139A Ca War Mg F8NAN Lanthanum 5% 1u

131108 25% final volume

3. 8nnsdandaenNG
3.1 2anseiesdansRTLLL Kieldahl (Kjeldah! method)
Fadagrafimlezinns 0.2 nfu Biu Salt mixiure unndlndidaetusminfiaild
\Fin Conc.H,S0O, 4 4. (pre-digest  Matnadpailszing 2 %Tm) wdsantiuinlee
saneumFnanaieuignm sl 100 °C ukafinquugiiiullaunssisie 380 °C
aundnansaraneasi@d@edla  wivaniuilungy  uaslnneaiy H,S0, tWndutlszann
0.05N (nwnaradudufitivenaanss) ewiBunndtulnsiau (NH,") luasazas
3.2 snstiasaanaialaald NHO,-H,S0,-HCIO, (NHO,-H,SO,-HCIO, digestion method)
%&ﬁqmjwﬁ‘nﬂnmm 06 n¥u AN acid mixture 6 &, (pre-digest
Voghatientszanm 2 ol wiemnduinldessarauumdauadeufiquugficusu
7 140°C auasudiidnamangly Wuguugiiiu 170 °C ingmgRauliRegmumaiigetiog
206 °C digest saliauldarazanela (Adugenaanamely) vinnssu Bunmsgaeninngu

&3 o & A t
Wlu 50 ml. udansassaanseatEnged No.93 uwdailiffasizinniBunusigeimsiiieslu
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2
angazane  foedasellil Awmscviun P 1ae®8  molybdate — vanadate yeliow color

3LAziun K, Ca, Mg, Fe, Mn , Cu WAz Zn #naiLATad Atomic Absorption Spectrophometer

3. mslmssidayaneadningldllsunsunaniaimnas SPSS
TpeiAiAsneiiAn Analysis of Variance (ANOVA) uwazilFauifieuanuunnsnelagld

Duncan’s multiple rang test LSaLituAaftIaBuusnamislunisiusaeting
v ¥ v
w4 afaessiuwizie 15 5w Iaflunisdiusetinadle Treatment uazlwsiu

- . A
weily Replicate Taelddoyaiade 4 thaw

_ Woumyannzma TuTadmsIAbAg
wonfuma Tuladnszeouindrg gabese
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HANITNAKRY

HANTIFIATIZUAY
a o dl 1] d' ~ s a ta‘
anmsdiassiaunidigneny WeAnmBuuisuansgananysoirednulung
o a [ o o = o [-3 o ] a dl [ e‘ A
awnanATNg) Awmdadunys  Teevansiiudaatinstuiieadui 7 faoan WA 2546 0
v
FLAUANNAN 0-20 WURLNAT WAL 20-40 IURMAT (MNIaiufletnede 1 AF9) aannns

Anzilinasail

1. Anlnsenau (pH)

ARTBeAY (pH)1RsPuRldIgnnzR 15 Bu W 2 ssRupaaAndFnlndiReeiy
Aeluda 4.33 - 524 Aeaglunnefifunsaguusesnn-nzada (B, 2530) Tnafiszin
ANAN 0-20 tufwms ATUfZuA(pH) agflutae 4.35 - 5.24 fAnadn 4.62£023 #
A1 SD aevALfEeNAY (pH) Aa 0.23 MATRILAIANLAN 20-40 (IuRAS Ugjnzen
Auagluda 4.33-4.67 fAadewinii 4.43 + 0.09 a1 SD 1813 (pH) Ae 0.09
(m’mqﬁ 3 gﬂﬁ 1)

2. Ansulwdn (Electrical Conductivity)

Lﬁ'aﬁ'}ma‘ﬁnmmi‘ﬁﬂwﬁwmﬁuﬁﬂqnm:%a 15 . wudfissAuAonN@n 0-20 T,
fAnmsininfigendnfisziurana@n 2040 uRimms TaeiiAnnisinidhaesduiilgn
Wz 15 ruatludas 79.6 -236 pSicm fiAnadowintu 131 pS/cm A1 SD w89
methliitn e 435 uasfediumanu@n 2040 wuBiwms SAnstinlihagludas
42.3 104 pS/cm FHANRAEWIARY 75 uS/cm A1 SD 18Annstn e F819.6 (ANeed 3,

gﬂﬁ 2)

3. UsanuAuvisaing (Organic Matter)
] dd. [ =S a =i = A o 3 dl
MNNITNAGBINLGY  NITALAINAN  0-20 1uRmms  Hifunauvisednggandnh
FLAUANNAN 20-40 uRwms TaefiszAuAanuan 0-20 WuRwmr UBNNnuBuYTedRg
[ .1 ' A (P g & ' (-
agludae 1.45-2.30 wefifusd NAnadawindu 1.82 ulefidud A SD windu 0.24
A o = o o 1 (=3 g
uazfiszAuANAN 20-40 uRms Esnndurtedngaglutes 0.80-1.30  Lafidus
] A [ & @ o 1 ' o A A a
fAnadewiniy 1.06 wefifus Av SD Wiy 0.13 (Ans1eh 3, 3% 3) anmistsziiu

AangaNanysafrashuii Bunadwiindngdneglunneien — thunans (afish, 2534)
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4. WFaruaruAaIn1syu (Lime Requirement)

ANMIMARINLGT RTzALAINAN 0-20 LIRS H1fFunnumanusiaanisyugeands
fazfupudn 2040 wuRime Taefiszduaudn 020 wuRLms WNtAN
faannjuagludag 312-437 nn/lé SAnadewindu 309 an/ld  f1 SD wiafu 355
uaslszfUAINAN 20-40 uRuims USunniarandasnsueyludas 311-405 an /s &

AnadeinAL 361 nn/ls A1 SD Wiy 31.0 (m1eeh 3, 17 4)

5. vaawasaimiulselani (Available Phosphorus)
anmsAnsBinneaviesaniulsslenfreduiildtlgnunsia 15 fu g
FLAUAMNAN 0-20 wuRiims Aeagludos 64-195 ppm ARREinAL 128 ppm A
SD WA 42.8 uariisEAueANGn 2040 EuRwms ShBunamaanesaiiiulsslomd
aglude 21.5-73.1 ppm AlaaEinfL 44 ppm A1 SD Wiy 12.8 annisuseliu
mwgmmug?cﬁmmauﬁ’a 2 szfumuAniiBunmeanaanidulsslenitaeslu

1 1] A
INEUTITIZY — §9NIN (15799 3, 3119 5)

6. Tnunsmdaauanilfeuls (Exchangeable Potassium)
annmisAnsnBuaaininadeiuenuldoulfuasduiidlgnansta 15 M wudnd
FLAUAINAN  0-20  LHURLNAS ﬁﬂ?‘mmimmaL%ﬂuﬁu,amﬂﬁ'ﬂu‘lmu‘ﬁu@and']ﬁsxﬁu
pAn 2040 iuRms  TasfBaiwunadsniuanuAeulferlutos 30.8-66.5
ppm fanaRawiiy 48.6 ppm '«‘ﬁ’mﬂgﬂumwﬁﬁé’ﬁ - 1hunans (@ish, 2534) A1 SD

1 o/ § o/ o A J
Wil 10.3 uasliszAuau@n 20-40 wiwkwms JBuulnunadeunuanulfeuldag)

= cJ 1 o 1 " as A
Tudas 21.5-73.1 ppm  uazRAGAY WAL 26.3 ppm WaZAT SD WiniL 5.76 (AN3790

3, gﬂ‘?'l' 6)

7. wAaLdan (Exchangeable Calcium)

ansAnniBinnueadenlufuiilgnensie 15 #u wodhilaanaduus
AaufranszwinPuRe RrzduauEn 020 wuRwnes TBunuas@augendnfisziy
ARINEN 20-40 umiwes TnadAtagludes 218-773 ppm fidneayinfu 375 ppm
5m@q1uan&n’ﬁﬁﬁ—ﬂﬂunaﬁq (aAish, 2534) A1 SD Wit 149  uaziazduAdN@n 20-
40 wuiwms TaaiAragludos 81.0-289 ppm fideaawinfy 167 ppm A1 SD

Wiy 58.4 (M1997 3, g 7)
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8. unniliden (Exchangeable Magnesium)
mmsﬁnmmﬁmmunnﬁﬁﬂuluauﬁl‘i’ﬂ@nmzﬁ'q 15 #u wudnfiszAueaa@n 0-20
uRns SBinnuanilifaugenitfiszfunnadn 2040 wuRame  Tnefdaglutag
31.4-82.8 ppm HANRRLWNGL 47.5 ppm Anag luinnaiszauunans (aish, 2534)
A1 SD WL 13.4  uasfirzAuAc AN 2040 TR TnefiFnagludas 10.0-34.3

o i 1 as 1 ] as i A
ppm HAnRRLMATY 20.4 ppm A1 SD Wiy 6.78 (sng1eT 3, 317 8)

9. Man (Iron)

annsAnsBinaudniduiidlgninzie 15 #u wudifisziuaaa@n 0-20
uRing SBunomAngandtfiszdunauin 2040 auims Taafideglutos 32.6-
104 ppm fiAneAeiaiu 60.5 ppm dnetlunusiseiuge (ahsh, 2534) A1 SD Wiy
23.9  uAsisEAUAINAN 20-40 LIURANAT Tnafidagludae 20.9-66.8 ppm fidiaae
WinAL 36.4 ppm A1 SD wiafiu 15.1 (m’mﬁ; 3, gﬂ‘?i 9)

10. wNeN1E (Manganese)

@ﬂma‘ﬁnmﬁmmummﬁaluﬁuﬁﬁﬂgnmz%\i 15 #u wudnfiszAumnan 0-20
AR SBinnussniingandnfisziuasudn 2040 ums  Taefinegluto
3.25-11.1 ppm _fANRAEWAAL 6.22 ppm Anatlunaeiszitliunans (@Ash, 2534)
1 SD Wiy 211 uasiisziuaou@n 2040 wuRwes Tasdanagludas 1.20-3.70
ppm HANRALWAAL 2,30 ppm A1 SD WAL 0.72 (A19eR 3, gﬂ‘ﬁ 10)

11. NA3LLAY (Copper)

ansAnsBnameuasiuauiidlgnunzie 16 fu wudtfissduaenud@n 0-20
URAT ﬁlﬁ‘mmwmumqandﬁﬁnﬁum'mﬁn 20-40 wiwRwms TaediAtagludag 1.40-
5.45 ppm SANRALINL 2,68 ppm dnagluinoriszdulunany (8Ash, 2534) A1 SD
Wl 1.00  uasfisziuacu@n 2040 uiuns Taafid1aglutes 0.65-1.95 ppm &

N . e, o o
ANRREWINAL 1.08 ppm A1 SD Wiy 0.41 (M1379% 3, g7 11)

12. d4nzq (Zinc)

ansAnmBnndnsAlmuiidgnesie 15 8w wudifissduaanudn 0-20
WuRins SBuudansdgendifisziunaau@n 2040 R TaaRAraglutos 0.95-
6.70 ppm SAN@AEIYINAL 2.43 ppm Jnag lunuiszAulunans (@Ash, 2534) A1 SD
WAL 1.54  uazfissAUANEN 2040 TURAS TaefiAneg s 0.25-2.40 ppm H

' dl L ' 1 e e‘l Q‘
ANRREYINAL 0.83 ppm A1 SD Wil 0.62 (A1919% 3, 3% 12)
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AT 3 BAAIAINITILATIZUNN Lﬂﬁ‘ﬂ'ﬂﬂﬂum"]:

Extractable (ppm)

SLAUANAN pH (1:1) | EC(1:1) | OM LR Avai. P

(LIURALNRT) (uSfem) | (%) | (a9 | (ppm) K Ca Mg Fe Mn Cu Zn
0-20 Lﬂaﬂ 4,62 131 1.82 399 128 48.6 375 47.5 60.5 6.22 2.68 2.43

SD 0.23 43.5 0.24 35.3 42.8 10.3 149 13.4 23.9 2.1 1.00 1.54

Max 5.24 236 2.30 437 195 66.5 773 82.8 104 11.1 5.45 6.70

Min 4.35 79.6 1.45 312 64.0 30.8 218 31.4 32.6 3.25 1.40 0.95

20-40 L’vl":\‘ﬂ 443 75.0 1.06 361 43.9 26.3 167 20.4 36.4 2.30 1.08 0.83

SD 0.09 19.6 0.13 31.0 12.8 5.76 58.4 6.78 15.1 0.72 0.41 0.62

Max 4.67 104 1.30 405 73.1 37.0 289 34.3 66.8 3.70 1.95 2.40

Min 4.33 42.3 0.80 311 21.5 16.1 81.0 10.0 20.9 1.20 0.65 0.25

s¢



pH

EC

5.50

5.00

450 1

4.00

3.50

250 -

200 -

160 -

100

50

< 1 a a ] ar ;
519 1 uamnsANiBenAiu (pH) 2R R ULSIRETEALIAINEN i

9 10 M1

12 13 14 15

2 uARIAINNSUN IANY (EC) 21RIRLLAREIEAUANNEN

8

:Q

=

9 10 11

12 13

=i a o e a ' 0=
71# 3 wanafFauauniedng (OM) 2RIAULARSANEAN

8

9

10 M

12 13 14 15

14 15

———]|
| —e—0-20 cm 5[
i

i;—h—- 20-40cm ||

l_—Q—O-ZOCm. .
i \
{—&— 2040 cm. -

. —4—0-20 cm.
| ~—&— 20-40 cm.
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LR

ppm P

ppm K

80

o a
qun 4 u.ﬂmﬂ‘%mzumwﬁmmsgu (LR) 299AU

WARSSESALANNAN
500

450
400 |
350 -

[ —

v i == 20-40 cm.
300 ’

250

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

v ol
UN

517 5 uanaBururaswasanihunlselemnd (Avai. P) 7asRuws

ATTTAUAIMNKN
200
150 |- :
100 | —€—0-20cm
50

—#&— 20-40cm

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

317 6 usmaBanalnunadaafiuandeuls (Exch. K) 18Ry

WARZSEALAINAN

——0-20 cm.

' —&— 20-40 cm.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

{—€—0-20 cm.
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al o a
gﬂw 7 meﬂ?mmunm‘iaumwmﬂﬁau‘lﬁ' (Exch. Ca) 183AU

UWARZTZALAMNAN

900
750
600 -
450
300
150 -

ppm Ca

v—0—0-20cm.:

—&— 20-40 cm.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

=l Pl <l a
517 8 usnaBannuaniliannuaniddaule (Exch. Mg) 129y

LARESSEALAINEN

100
80
60
40

ppm Mg

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

=¢
b

——0-20cm.

—&— 20-40 cm.

<l o3 a ' a o3
717 9 uaRlTauuAn (Fe) 2RIAULARSTEALIAMINED

120

100
80 -
60

ppm Fe

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

v o
Uun

—0-—~0-20cm.‘_

1. —&—20-40 cm. :

28



ppm Mn

ppm Cu

ppm Zn

P a1 s
3U% 10 uanaFauuneamia (Mn) 229RULARZTSALIAIINEN

15
10 | o
——0-20cm. .
5 7 —#&—2040cm.
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 o
AUN
= : a 1 o =3
gihn 11 WARILTNIUNRIUAS (Cu) UBIAULARSTZALIAINAN
6.00
4.00
—o—0-20cm.
2.00 ~—&— 20-40 cm.
0.00 1 : —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
- |
Un
d ns 1] Qs
717 12 usnafFaudingd (Zn) 1BIAULARETEAVANGN
8.00
6.00
4.00 ——0-20cm
—&c—— 20-40 cm i
200 [ 4 NgA g A AN o o —|
!
0.00 :

1 2 3 4 65 6 7 8 9 10 11 12 13 14 15

o]
AUl



= ' P \ a
717 13 uansAafELFNNUEIRRIMT Macronutrients TuAULNE

400 -

350 -

300

250

200

ppm

150

100

1

0-20cm. )

<l 3 P v . 2
717 14 uansAnataLlFNEIRRIMT Micronutrients TuRuane

700

60.0

50.0

40.0

ppm

30.0

20.0

100

0.0

0-20 cm.
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ARUBINITAATIERANNLITNTUIBIF1R219T L1 UL

anmeanzilunizi 15 fudfednmuBaudaunsulfouasnnududuaes
s1sR s luIe Iaeanasiiusiadnaly 4 A vinafutlszans 3040 §u AeSuf 13
WOAANTEW, 24 FUIAN 2546, 27 UNTIAN 2547 WAz 4 HurAN 2547 (Nusaataie 4 A%q)

¥ ar d”
1onamail

1. Aandnduradlulngiay (N)
NUANITILATIZINTAsuIl aeANdNduaas N Tuluwiens 4 af J13unaiAnn

, o d
induzes N agfludos 1.88 - 2.15 %N wudn lunlieng 2 uay 3 1hey HuiuAdN
dnduaes N InfiReeiu Ae 1.95 uar 1.96 %N mwaweu  douludlengly 5 hiau

] A lé o’ A H
Banaunnududuses N Suwaliuasay Aefidefaegisziy 1.88%N (A19197 4, guln

15)

2. ANuLINTuranagnasa (P)

anramnszimaaguuesraididures P ulumsi 4 afs wudnBunm
Adnduaes P luluetludes 0.15-0.20 %P Tﬂﬂlu’h‘ﬁmqlu 2 1haw Hifinnuaow
Wuduaes P gegafisziy 0.20 %P daulufifieny 3, 4 uas 5 ieu nmanududuzes
P Ruualiamas AefAafnfiszdy 0.17, 0.16 sz 0.15 %P AWAEL (A191eh 4, g1l

716)

3. AnuNTuradlwundidan (K)
3 . 3 z Y \
AINUANITIATIZINTRs UL AR dNduTes K Tuluwiaesis 4 A% wudn

s idaduzns K Wluesludas 0.51 - 0.60 %K Tanlufifians 2 ey Teueds
anmanadndiuaes K Agafisziu 051 %K dulufiieny 3 uaz 4 ieu P
aaddures K Suunlinfudufe SAuedefissf 058 uaz 0.69 %K MNAIFL
walufifieny 5 deu Bnmaaduiuges K fuuslinanas AefiAadsfszdy 0.56

o
%K (5115799 4, 31I7 17)

4. ANMNINTULRILAALTEN (Ca)
=) ' A z’/ zl’ 1]
anuaneMzinLReustlasaudnduaes ca lusie 4 A% wuda

Banauarudindiuzes ca Wwlueglugas 2.50 - 3.30 %Ca lanlufifieny 3 uaz 4 (FHay

FJ1lunnuanuiduduaas Ca IndlAseiy Aa 3.39 uaY 3.31%Ca MNAIAL waziuua iy
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J X - o
Wwatwdndesaniuifliany 2 weu douluifiens 5 wau nuaradndures ca &

1 H s A {
uualiinanae AnagNsvdy 2.50 %Ca (A7 4, 31N 18)

5. AMANLTNTUTRsUNnddeEn (Mg)
annuamMsAamsinslasunlasnonadudue Mg Tlunshe 4 ake  1Buna
ANdaduaes Mg Wwluegludae 0.19 - 0.33 %Mg wudn ’Luﬁﬁmq 2, 3 uaz 4 ey H
WBneududuans Mg IndiAesiu Ae 0.32, 0.33 uax 0.29 %Mg ARy daulums
21t 5 ey unnanudiudures Mg Huusliuanas Aeagiiszéu 0.19 %Mg

(A1399% 4, g1l 19)

6. AMNINTUTRINAN (Fe)
- AR 1/t % 4 ,
anuamsdasziniaasuudasacinididures Fe lusie 4 A% wudd
, o
Wuruanudindures Fe Wluagludos 404 - 965 ppm Fe Taaluniians 3 uaz 4
1 ¥ 1
wau Banaadudnduaes Fe Huusliusassuaziinawluluniiony 5 heu  1Bum
¥ 13
o/ i o’ o IA o/

pNduduras Fe annisfiudaatinaluia 4 A5 Aestiisyill 76.0, 67.3, 40.4 uaz 96.5

id o 4
ppm Fe AMuATAL (A151497 4, gﬂﬁ 20)

7. ANt UTaIuNen ld (Mn)

anuanisdamsinsaulasronudidures Mo llunsis 4 af B
anududuaas Mn Tuluaglugas 483 - 525 ppm Mn widn lm"’;ﬁmq 2 1hew JFunn
prwidndutes Mn qeqn Aee@iszdl 525 ppm Mn daulufiileny 3, 4 uas 5 ieu
nmuanudindues Mn SnsdReunlsedeudnensd ﬁﬂﬂgﬁﬁi:ﬁu 483, 506 uax 493

o o’ A {
ppm Mn  AANSIAL (A1999R 4, 31T 21)

K |74
8. ANMANLTNAUARINAILAY (Cu)

anramsAaszimsnAsulasnaadidures cu wlunsie 4 ek 1Bunoy
Audindures Cu Tuluatludas 6.20 -21.9 ppm Cu wudn maivsiatinaluluusias
A aziBunnadiduges Cu Aeudreunnsnefuuazilanfideudneutinlsugs T
fiAnadeEnnaudniures Cu anmsfusethelunzia 4 ak ?iﬂﬂgiﬁ's:ﬁu 11.8,

20.6, 6.20 UAY 21.9 ppm Cu ANRIAL (AN3199 4, 3117 22)



9. ANNUNTUIRIFINA (Zn)

anuamsdassimslaounlaseradadures zn Wluweis 3 af B
pnududuaas zn Wluegludas 31.7 - 40.0 ppm zn wudn lufidenylu 2 Feu &
Bunnaududuaes zn fnqa Aeediisziu 31.7 ppm zn wasBanniarudidusas
Zn funalhufadululufiieny 3, 4 uaz 5 ieu Aeetfissiu 33.2, 40.0 uaz 705 ppm

o o o o
Zn ANAL (A1$90 4, 317 23)



P ) o ¥
M1919N 4 LL@9Nﬂ'TL’?lﬂﬂﬂ’)"lllL‘llN‘Ilu‘Il@ﬁﬁ’]ﬁl@’]ﬁqﬁ‘lu‘lUqu

£1012M17 meﬂumﬁm
2 1hay 3 1hau 4 Hau 5 1hau

%N 2.15 1.95 1.96 1.88
%P 0.20 0.17 0.16 0.15
%K 0.51 0.58 0.69 0.56
%Ca 3.19 3.39 3.31 2.50
%Mg 0.32 0.33 0.29 0.19
Fe(ppm) 76.0 67.3 40.4 96.5
Mn(ppm) 525 483 506 493
Cu(ppm) 11.8 20.6 6.20 21.9
Zn(ppm) 31.7 33.2 40.0 70.5
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Asuaziasninan1snaans

lumsinnimeaespsiilfinmaiuiediduussluanaaunz uAssne
AT AMIRdUNT duau 15 G wiafuAufisziua@n 0-20 WuRAT Az
20-40 wiuRems lunndustetnely Fusanludesllu® 3 anuealaedeniufifizuia
luty'ﬁzgm fmsfiusaadnely 4 Ak et 30-40 Su ImﬂLﬁuﬁqaﬂwiuﬂ%@uaﬂiﬂﬁmq
2 \Few, kel 2 lufleny 3 deu, Akl 3 lufleny 4 Weu uavaked 4 luileny 5 deu 1h
dunazluflfudmmzimnanudinduressnems N, P, K, Ca, Mg, Fe, Mn, Cu uaz Zn
nan1FAazzd wudn  AufidanAneflduffBendudunseda - neaguussnn e pH
FendN 4.33 - 5.24 FlFunnuduvisedng (Organic matter) ’Luﬁu@%ilus:ﬁuﬁq—munma q
A1TEWIN 1.45 — 2.30% HAIN3Un AN (EC) g9 HA1ssnane 79.6 — 236 pS/cm Hineaniess
fiufhulseTamd (Available P) TuRuganIn flAndaust 64 — 195 ppm uATi BunaInunaEeLT
wanulaeuld (Exchangeable K) Aaudnas - 1hunane Sendausd 30.8 — 66.5 ppm Funod
uaninaiuanulaeliludu (Exchangeable Ca) aflunnueigs - geann SiAndaus 218 - 773
ppm Bannuuanil@snfiuanildayly (Exchangeable Mg) agfluinnusilunats - go fien
Faus 31.4 - 82.8 ppm  dausasnuluBinndlifinme efmdndeudnege e
32.6 — 104 ppm Kuqasgau 7 Wur Mn, Cu was zn Segludulusziuthunats Taed
AUAMNAN 0 — 20 uRmee azfliiunsnemisgenda Banusigemsluauiisssu
ATNEN 20 ~ 40 URAT AMnn1Tnasasaziuinduliliugnuisanimiunsndn — nes
TULTININ WANTTLUQNLNE pH Pimaanie Usvanns 5.5 - 6.0 Fad 9ATLFuigannun
el pH Ansa iy n7ldde u‘?@ﬁm'ﬁuﬁ?‘ﬁﬂqiﬁuﬁﬁuﬂd@Lﬁ'umqmmﬂuau s
aflunadfinnendaliuniita

mﬁLﬂm:ﬁmﬁﬂﬁﬂuuﬂmmﬁgmmﬂuiumz Tnginnafusoedndly 4 pk
anfﬁu’l,um;mﬂ?v'ﬂuLLﬂmm@mmﬂiﬂum: wudn dauluaimaiAeuuassinaiunsiuly
mnﬁﬂﬁmgjmnﬁuﬁmm”tu‘lﬁmmu (%N) NegwWasa (%P) wAaldean (%Ca) wazuuniiden
(%Mg) Huwurliuanag gauFunoausdn (oppm Fe) wazdan=& (ppm zn) fuualthufinannty
dawBunnuaaniia (ppm Mn) Tuualiudeudad dounesuns (ppm Cu) HAnAeudn

wilrusaugs
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Fud pH (1:1) EC (1:1) OM LR | Avai.P Extractable (ppm)
(uS/cm) (%) | nn/ls (ppm) K Ca Mg Fe Mn Cu Zn

1 5.24 98.0 1.65 | 351 195 40.0 773 82.8 92.7 6.55 3.50 2.80
2 4.39 101 1.55 | 429 126 45.0 218 475 104 3.25 2.90 6.70
3 4.86 163 145 | 312 74.5 54.6 512 52.0 94.8 6.50 5.45 3.15
4 4.44 119 1.70 | 413 90.3 427 255 33.1 91.7 4.10 2.35 1.60
5 4.67 128 160 | 382 178 50.2 400 61.5 63.1 5.90 3.55 2.05
6 4,56 99.3 1.70 | 406 120 30.8 280 43.6 58.0 3.45 2.30 1.50
7 4.47 125 1.95 | 437 64.0 58.9 254 34.3 55.5 4.50 1.40 0.95
8 458 79.6 1.60 | 405 110 51.3 310 40.1 48.7 7.10 2.40 1.30
9 464 123 2.00 | 405 125 36.9 441 63.5 57.4 6.30 2.20 2.00
10 4.35 198 215 | 436 129 54.7 260 43.8 43.9 7.40 2.40 1.80
11 4.44 150 2.30 | 437 72.1 46.5 366 31.4 40.9 11.1 2.00 1.35
12 4,57 236 2.00 | 420 179 66.5 392 48.5 32.6 9.40 2.55 1.90
13 472 83.2 1.85 | 374 192 39.6 314 42,5 36.4 6.95 3.55 3.15
14 4.59 106 1.95 | 405 120 45.8 290 39.9 53.0 5.05 1.90 4.80
15 4.85 160 1.80 | 373 138 66.1 567 48.4 34.7 5.75 1.80 1.45
Average 4,62 131 1.82 | 399 127.5 48.6 375 47.5 60.5 6.22 2.68 2.43
SD 0.23 435 0.24 | 353 42.8 10.3 149 13.4 23.9 2.11 1.00 1.54
Max 5.24 236 230 | 437 194.7 66.5 773 82.8 104 11.1 5.45 6.70
Min 4.35 79.6 1.45 | 312 64.0 30.8 218 31.4 326 3.25 1.40 0.95

(44
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Wi pH() | Ect) | oM | R | AvaiP Extractable (ppm)
(uS/cm) (%) | nafls | (ppm) K Ca Mg Fe Mn Cu Zn
1 4.67 45.4 095 | 312 | 643 | 268 289 | 269 | 668 | 260 | 150 | 155
2 4.35 72.4 000 | 405 | 367 | 235 105 169 | 5.3 | 120 | 110 | 1.70
3 4.46 95.8 080 | 311 | 366 | 304 235 | 224 | 647 | 265 | 195 | 115
4 4.37 47.2 110 | 405 | 346 | 285 114 140 | 518 | 175 | 100 | 040
5 4.39 96.6 100 | 374 | 731 27.3 194 343 | 376 | 285 | 160 | 085
6 4.47 423 110 | 374 | 431 226 146 198 | 325 | 165 | 110 | 060
7 4.41 78.7 130 | 405 | 436 | 341 153 178 | 209 | 270 | o070 | 040
8 4.37 81.0 120 | 366 | 478 | 258 165 | 223 | 31.1 370 | 165 | 050
9 4.44 81.7 120 87243\ v51.8.0| ‘(188 246 318 | 374 | 295 | 100 | 1.00
10 4.33 97.3 110 | 350 | 353 | 240 116 170 | 251 | 245 | 070 | 040
11 4.36 76.5 106 | 374 | 215 | 16. 203 100 | 242 | 290 | 075 | 025
12 4.55 75.1 115 | 342 | 446 | 370 144 195 | 209 | 235 | 075 | 040
13 4.45 57.8 095 | 327 | 387 | 195 81 120 | 212 | 120 | 080 | 050
14 4.45 74.0 115 | 351 | 525 | 285 128 174 | 275 | 200 | 095 | 240
15 4.44 104 095 | 342 | 340 | 318 192 238 | 248 | 160 | 065 | 040
Average 4.43 75 106 | 361 | 439 | 263 167 204 | 364 | 230 | 108 | o083
) 0.09 19.6 013 | 310 | 128 5.8 58 6.8 154 | 072 | 041 | 062
Max 4.67 104 130 | 405 | 731 37.0 289 343 67 37 | 195 | 240
Min 4.33 423 080 | 311 | 215 | 161 81 100 | 209 | 120 | 065 | 025

ty
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9N 7 uassAndiazisngansiulunglunanfudatineasan 1

B 21gly 2 (haw
ppm ppm ppm ppm
%N %P %K %Ca %Mg Fe Mn Cu Zn
1 2.11 0.24 0.59 3.42 0.30 63.0 561 20.88 34.2
2 2.19 0.17 0.60 2.94 0.28 70.1 489 13.33 55.8
3 2.05 0.28 0.52 4.06 0.42 59.9 861 11.88 37.6
4 2.09 0.22 0.46 3.50 0.34 84.0 663 11.79 30.5
5 2.13 0.17 0.48 2.50 0.28 111.4 728 9.90 22.3
6 2.08 0.20 0.47 3.06 0.36 56.3 294 9.47 26.4
7 2.19 0.17 0.51 2.82 0.31 58.6 446 12.52 26.0
8 2.16 0.18 0.47 3.33 0.31 86.9 460 10.88 29.7
9 2.04 0.19 0.47 3.34 0.34 73.7 312 18.33 23.7
10 217 0.18 0.51 2.99 0.32 70.1 413 13.42 27.8
11 2.18 0.20 0.49 3.23 0.30 64.9 654 10.89 27.7
12 2.27 0.17 0.55 2.85 0.26 69.5 471 6.94 28.3
13 217 0.19 0.55 3.06 0.32 76.7 559 8.41 43.0
14 2.19 0.18 0.49 3.80 0.35 99.3 521 9.44 35.3
15 2.18 0.21 0.46 2.98 0.33 95.0 440 9.40 27.7
Average 2.15 0.20 0.51 3.19 0.32 76.0 525 11.8 31.7
SD 0.06 0.03 0.05 0.40 0.04 16.3 163 3.66 8.61
Min 2.04 0.17 0.46 2.50 0.26 56.3 294 6.94 22.3
Max 2.27 0.28 0.60 4.06 0.42 111 861 20.9 55.8
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o 278lu 3 (hau

ppm ppm ppm ppm
%N %P %K %Ca %Mg Fe Mn Cu Zn

1 2.04 0.17 0.57 4.17 0.35 58.9 515 23.3 23.8
2 1.89 0.15 0.70 2.95 0.28 69.1 469 21.2 43.4
3 1.85 0.31 0.53 3.41 0.37 58.4 592 32.9 40.6
4 1.87 0.17 0.62 3.19 0.33 62.3 485 21.8 29.7
5 2.06 0.14 0.58 2.76 0.30 67.9 782 23.1 32.0
6 2.08 0.18 0.55 3.24 0.36 65.5 283 16.4 34.2
7 1.96 0.16 0.61 2.98 0.30 55.6 475 27.7 33.5
8 2.03 0.18 0.60 4.79 0.38 67.0 501 33.2 35.2
9 ‘{ 1.86 0.17 0.52 2.91 0.31 60.9 277 20.3 27.7
10 1.84 0.15 0.50 2.99 0.33 73.9 389 12.8 25.6
11 1.83 0.17 0.51 3.89 0.35 64.0 547 10.9 33.0
12 2.08 0.15 0.64 3.99 0.35 70.8 457 7.9 31.0
13 1.99 0.17 0.63 3.29 0.33 94.5 532 18.7 35.0
14 1.89 0.15 0.64 3.26 0.31 69.8 538 15.9 394
15 1.96 0.19 0.51 3.02 0.35 70.9 399 22.5 34.0
Average 1.95 0.17 0.58 3.39 0.33 67.3 483 20.6 33.2
SD 0.09 0.04 0.06 0.57 0.03 9.21 123 1.27 5.36
Min 1.83 0.14 0.50 2.76 0.28 55.6 277 7.87 23.8
Max 2.08 0.31 0.70 4.79 0.38 94.5 782 33.2 43.4
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Bfoadl 21glu 4 (haw
ppm ppm ppm ppm
%N %P %K %Ca %Mg Fe Mn Cu Zn
1 1.94 0.18 0.75 3.19 0.24 32.4 513 7.47 324
2 1.98 0.15 0.81 3.1 0.26 50.4 558 4.49 50.4
3 1.79 0.26 0.71 3.76 0.37 32.8 740 2.98 32.8
4 1.90 0.16 0.67 2.98 0.25 37.8 547 8.44 37.8
5 2.00 0.14 0.71 2.59 0.25 38.3 712 10.95 38.3
6 1.98 0.16 0.57 2.94 0.29 43.9 289 3.49 43.9
7 2.03 0.14 0.74 2.79 0.26 40.8 458 5.97 40.8
8 1.97 0.16 0.82 D37 0.30 63.7 468 22.39 63.7
9 1.80 0.17 0.64 3.70 0.30 29.8 358 4.97 20.8
10 1.85 0.17 0.58 2.65 0.28 28.3 398 7.95 28.3
11 1.78 0.15 0.69 3.43 0.29 38.9 563 4.48 38.9
12 2.16 0.13 0.67 3.83 0.31 33.9 488 2.99 33.9
13 2.22 0.16 0.71 3.61 0.33 40.3 558 2.49 34.4
14 2.03 0.14 0.74 3.61 0.31 49.3 548 1.99 49.3
15 2.02 0.16 0.54 3.47 0.32 45.8 388 1.99 45.8
Average 1.96 0.16 0.69 3.31 0.29 40.4 506 6.20 40.0
SD 0.13 0.03 0.08 0.45 0.04 9.25 122 5.20 9.38
Min 1.78 0.13 0.54 2.59 0.24 28.3 289 1.99 28.3
Max 2.22 0.26 0.82 3.97 0.37 63.7 740 22.4 63.7
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< L= o o wod
A91eN 10 uaseAdiasziasa s iulunzlunisfivsicedensn 4

fosd 21gl 5 1w

ppm ppm ppm ppm

%N %P %K %Ca %Mg Fe Mn Cu Zn
1 2.09 0.14 0.56 2.91 0.18 91.9 502 37.8 60.6
2 1.80 0.12 0.67 2.21 0.16 79.9 427 14.9 98.2
3 1.68 0.29 0.57 3.23 0.26 86.2 742 35.9 82.7
4 1.80 0.14 0.61 2.33 0.18 86.5 547 31.8 63.6
5 2.05 0.13 0.58 214 0.17 145.6 691 19.4 65.6
6 1.89 0.13 0.42 2.44 0.21 67.5 288 22.8 67.5

7 - _ A = \ b L .\ -
8 1.90 013 0.54 2.45 0.17 97.4 507 13.4 62.1
9 1.83 0.15 0.52 2.38 0.18 89.7 332 16.9 74.9
10 1.92 0.13 0.51 243 0.19 914 526 21.8 70.0
11 1.84 0.13 0.54 2.44 0.17 95.4 601 14.4 83.5
12 1.98 0.14 0.55 2.62 0.18 87.1 428 26.4 65.7
13 1.0 0.14 0.64 2.26 0.18 112 466 11.9 68.4
14 1.82 0.13 0.59 2.67 0.20 110 383 27.8 65.1
15 1.79 0.17 0.47 2.53 0.21 111 466 10.9 59.0
Average 1.88 0.15 0.56 2.50 0.19 96.5 493 21.9 70.5
SD 0.1 0.04 0.06 0.29 0.02 18.7 126 8.91 10.9
Min 1.68 0.12 0.42 2.14 0.16 67.5 288 10.9 59.0
Max 2.09 0.29 0.67 3.23 0.26 145.6 742 37.8 98.2




= a=s &
M99 11 uassnanatnaNiduduressgamslulunzufauiieuds 4 ey

81R8191T ae/lu Mean SD F Sig.
%N 2 2.14C 6.71
3 1.94B 9.52 35.50 .000
4 1.96B 0.13
5 1.88A 0.12
%P 2 0.19C 3.07
3 0.17B 2.88 13.00 .000
4 0.16AB 2.84
5 0.15A 4.25
%K 2 0.50A 4.76
3 0.58B 6.46 39:97 .000
4 0.68C 8.41
5 0.568 6.56
%Ca 2 3.198 0.42
3 3.39B 0.59 22.58 .000
4 3.30B 0.46
5 2.50A 0.29
%Mg 2 0.32C 4.05
3 0.33C 3.55 102.49 .000
4 0.28B 3.57
5 0.19A 2.62
ppm Fe 2 75.96C 18.6
3 67.298 10.4 61.79 .000
4 40.41A 9.23
5 96.60D 22.28

]
= o
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d Qo 2’/ !
A1999 11 ugasmannataanudndusessigamsluluzFauienia 4 Gew (de)

il RV k) angly Mean SD F Sig.

ppm Mn 2 542.86A 151
3 482.60A 125 0.57* .634
4 505.63A 120
5 493.36A 125

ppm Cu 2 11.83B 4.28
3 20.56C 8.76 24.59 .000
4 6.21A 5.37
5 21.87C 12.06

ppm Zn 2 31.73A 8.95
3 33.20A 5.68 119.20 .000
4 40.418 9.23
) 70.50C 10.90

o
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