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Using a crop model for the assessment of stem volume and above-ground biomass of rubber tree
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Abstract

A modeling approach was used for the evaluation of the aboveground biomass and stem
volume of rubber tree RRIM 600 clone. An experimental site was established at The-pha
Research Station, The-pha district, Songkhla province. The objectives of this research were to
evaluate the aboveground biomass, stem volume and latex yield of the rubber tree. The
experiment was arranged in a completely randomized design (CRD) in 5 treatments: 1) 2-year-old
rubber tree, 2) 5-year-old rubber tree, 3) 12-year-old rubber tree, 4) 16-year-old rubber tree and 5)
26-year-old rubber tree with 80 replications. The results showed that the average of aboveground
biomass was highest in the stem part of dry mass (60%). The stem biomass was strongly

1.5707

correlated with the age of rubber tree as a power regression (y = 5.1103x 7, r2=0.95). The
different ages were related to girths in the form of logarithmic function (y = 31.65Ln(x) - 2.8862,
= 0.99). For the total amount of nutrient concentrations, it was found that N, K and Ca turned
out to be the large component of the nutrients in leaves, stem wood and latex. C:N ratio in stem
wood was higher during the leaf-fall period, while starch was not different among the treatments.
However, there was no difference of C:N ratio in leaf and the level was maintained during the
vegetative season. In the case of chemical compositions, there was the highest significantly
difference of total extractives, lignin and cellulose in 26-year old (8.14%), 2-year-old (24.34%)
and 16-year-old (54.90%), respectively. On mechanical properties of rubber wood, it was resulted
that modulus of rupture (MOR) (89.33 MPa), proportional stress (80.45 MPa), compression
parallel to grain (42.43 MPa) and shear parallel to grain (tangential) (17.29 MPa) were the highest
values in 5-year-old rubber tree. The rubber wood yield assessment, it was found that
merchantable tree volume (m’/rai) in various treatments could be estimated by the following
equation; y = 0.646 + 0.207A - 0.188H + 3.554B (r2= 0.99). Furthermore, crop model is able to
estimate the latex yield and was also correlated with the actual yield (= 0.76). This study leads

to the conclusion that the model can be applied to measure wood volume and latex yield. Then, it

can be used for making decision in wood harvesting of rubber RRIM 600 clone.
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148.88 Loy 148.74 MPa f1ua1ay Lmﬂ'313JLL‘llﬂuliJﬁﬂ’J"liJllﬂﬂ?‘]"IQVIT\iﬁﬂ@ﬂ‘Ll HagNIIAUNTIEN

A 1 Y] 1 d" 9}:!’@ I A dy 1 Y] 1 A
AUUANWNIYNIN WU G]’J’E)EJNLHE]llllﬂ?LﬂiT%ﬁNﬂiM?ﬂ!ﬂ’NN%u@lN U2 NN AD 01 2 g 12

2 9 (% A < I AR A 1 Y Y]
Hualnamesny Ao 9.56 taz 9.51 1eosidua q@IUDIEY 5 16 LAz 26 HYuadinauaz Inanesny
A

fl

=1

s 3 4 o w 1 1 o = § Y A A
9 8.55 8.58 az 8.50 WledFuAmumAY druaNuasumzimgangaluauesey 16 1 As
Y A Y =~ A A A
0.66 ttazHeeNgAluALEI01Y 2 1 Fainuaue1e1y 26 1) Av 0.58
9
Tumsnguauiagnasaznemenmved ldensmnsnin. awnsolszdiuguain]dd
v ] Y v dy 1 [ a J 9)d'd [ 9 [ = 1 ~
uaaz901g lagsn Idast nnsmsdaatad ldntiveqdaauani weqdadardy anumiie,
: o 1 < o J
nazaNuAuNgadadiuge uaaaliimute anwamnsalumsii il lds: Temiluaudunu

& Y Y 9 1 ' ~ Aw 4
AN UD LW@TL!llﬂﬂ INITLUANIIIUDY “lmﬂﬁwmuazmmmumqa (9%, ll‘]J‘]J) FIVTNWANIT

= v

a I Y J 9 ~ = @ J v 9 A 1 Y
’Jmﬂzwmmﬂuum thfJN“V]?J'IEJ 2185 “]J mmﬁummﬂanqamﬂuﬂnmqauq 1NAINITDA

q
Y 9 9 E4

o @ v 1 Y] o o Y J J ]
Lﬂuﬂ’lﬁ?ﬂﬂ'ﬂn’ﬁ’]ﬂ'ﬁﬂﬂl@\‘lqﬂﬁ‘ﬂuﬂ'E]ﬂ’li'E]ﬂﬂl@ﬂu’lﬁuﬂiullu?ﬂlu']uuazﬂQﬂ’lﬂlaﬂu mmmﬁm

9 o ¥ ) < v o
vonaenNuagaved 1 lumsii I lsaudueeias vy 1981 aniuan 9aq aaums

v
1

A v W . = . = Yy =X dy 1<
mouluuuauie (tangential) LQZUUITAN (radial) FINDIANMAUAIVU oUW UAIN LIV

= ' 9 =2 9 A g o o Y} o Ao
’LNﬂ'J'lilfl'lﬂ\?'lflcluﬂ'lilmﬂellﬂx‘lllllWﬁﬂﬂﬂﬂﬂ?ﬁ]@gﬂuﬂiﬂuﬂ@ mm‘umﬂmmimwmmmmgﬂ
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= Y Y & Y A S A A A g &
v a1 wazdose 11 ifudu vazfinnunds desenmsiaviuuazidead wu 1oy taznszaie
Y a o & 1 9 1A wa A 1 o A vAa
ae (357, 1.1).1)) Fannaeery e won Spaauiiaiuanaenuesn 11 vusigueauiia
a g a dy dy 9 = 1 A A A 9
namen e TagilnaudilSinannuiuveuiie Iz linaseauiiaminaoug  veeld lums
a IR YA S I 4 dy
AnsznuanInan)ssna 12 1Wesiua (Matan and Kyokong, 2003) 4ag91nn1snaasdil
[ A 1 1 S I S [ 1 o Y = A A
WU UAeglugia 8.50-9.56 1WesiFua drmmInNNaNIUNITURN 1NN VAT INUVEIAITN
tg I Y] 4 dy 9 =& ] A =& 1 dyd < dy I Y
Usgnoviuiumivaaaiio 1 lunilamielSings Feawnsotsddennuuiwswouiio 1814
{ 1 ° @ < aw a 4 '
TagldnTinnuadumnzgainiianuuiusegede 35y, walal) uazanwansinsizd W
H 1 4
Hangangalulifonsery 16 3 Ao 0.66 uanduiooigalueiy 2 uaz 26 1 Av 0.58 AuiuIINMS
Usgiiunaauiaianauaznumoenimaed lfoems lundazgdwerg  Jaliamnsaagd1dan
[] =1 wadd‘ ] = [ aov = 9 [ 1
10y latiguauiaanga  wdsnunamssesnuIelumsaneluldwandavssa wun
J ' o o [ 1 a 4 va Aa 4
uilimanuoaesumnzAunlsauszauanugedulazely uakans I g HguaulAFInaoue
naulimgedmanannueon i lundazseergimuny (155350 HAzANE, 2546) YULIAGINY 910
a 4 A da' 9 A 1 = 3 1 Y Y 2 [
HaM3 ARSI DNRaaNA luile Ideamsiionguinni 20 I vy wud TdamlndResnunn
A Y
FIOIGUBINITNATOINTI 1HU WoAAANAN31Y 83.75 MPa WOAAATANAY 6723.12 MPa 1Az
1 o =X = YN~} 1 1 9
ANUBNTUNIZ 0.63 (ITFITN HazaAmz, 2546; 359, 1.1).4)) Twaaaldimiug ynwserguesld
= wva A ~ 1 @ 0 Y JR o 9
g NaauAFInatazmen wiuanaeivesn 1 m3ih T l4alse Temivaduiludes
o vAa 9Jq YA <3 A A 1] Qy 1 Yy Aa dy
Usviysauiiaued ldTiianuudwsimiolianumunzaunusuay wu ms Inssuunsnluile
9 A A 3 Y ' Y I Y v o =< A
Ifwomuanuudawsaddoudu 1l Wudu (35350 tazamz, 2546) AWIUNANITNATEIIN
I Y vAa A = 4 Y A
anuilull1dn  quani@Finatazneamenne19lnan1nINANUANYTHUIRUINNIT N
uanaeiy Fuinlianuuananiulusdazanimnadon ANNGANANYIAIVEIAY FINDIFN

{ o w a a 4
9AMaveINTFNMaUITYAL Tn (590, 2544)
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— . 01 C.v.
AMaNL TRl F-test
2 5 12 16 26 (%)

1. dudarana
1.1 MIAAaDA (static bending)
- weqdauaAniN
(Modulus of rupture) MPa 88.67ab 89.33a 78.00bc 88.00ab 77.33¢ * 7.28
- yogAALALgY
(Modulus of elasticity) MPa 11855.00a  9226.33ab 9151.00ab 10745.67ab  8689.00b * 14.97
- A7WHYT (Toughness)  MPa 0.15 0.15 0.10 0.11 0.11 ns 25.16
- amuiduiigadaday
(Proportional stress) MPa 77.20ab 80.45a 68.87ab 71.91ab 64.72b * 10.25
1.2 M3oa
- A uSavuuA oy
(Compression / to grain) MPa  40.37ab 42432 38.18ab 34.47b 35.19b * 10.07
- anuidudadaninidoy
(Compression _|_to grain) MPa 15.41c 20.71ab 22.98a 22.82a 18.61bc * 11.26
1.3 M3iwou
- 51uﬁv’uﬁa’(Tangential) MPa 14.64b 16.50ab 20.02a 20.73a 19.40a * 13.88
- ﬁ1u§'ﬁﬁ(Radial) MPa 16.66a 17.29a 12.92b 15.90a 16.15a * 9.76
1.4 AR
(Tensile stress // to grain) MPa 110.37b 113.00b 148.88a 133.64ab 148.74a * 11.25
1.5 ANMIA4 (Hardness) N 6930.73 7103.92 7374.47 7455.95 6174.02 ns 27.75
2. guANINMEMN
- JSinan i
(Moisture content) % 9.56a 8.55b 9.51a 8.58b 8.50b * 2.82
- AU NI U
(Specific gravity) - 0.58cd 0.64b 0.60c 0.66a 0.58¢ * 1.93

\ 4‘ d‘c v Y U W \ QU \ = \ aa v IS
mmatmmnumﬂmanmmanu“lwmazumumm!mnmamaaammwuﬂ

nnmsfsauneaulagids LSD,

G \ an
ns = A NuuAnMIIMIaan

v

gy (P<0.05)
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AT

mifaaand (Static bending) MUUINTFIU BS No. 373
ﬂ"li‘ﬂﬂﬁﬁ]llﬂQTMLﬁHﬁQﬂJHTHLé}ﬂuGHMMWﬁiﬂ«l ISO-3345

msmﬁaumsé’mmm??ﬂu (Compression parallel to grain test) ATUNIATFIU ISO 3787
ﬂ151’lﬂﬁ@ﬂmi§ﬂ§ﬁﬂ1ﬂl§ﬂu (Compression perpendicular to grain test) 91UN1ATI1H ASTM D 143
m‘smﬁaunmﬁaummm%u (Shear parallel to grain test) AUNIATFIU ISO 3346
ﬂ"lﬁ/lﬂﬁﬁ]‘]_lﬂ’ﬂllu"]:jﬂ (Hardness test) AUNINTITU ISO 3350

US1n0A U3 (Moisture content) ATLANAT 91U ASTM D 4442-92

AN NTUNE (Specific gravity) AMUNINTIIU ASTM D 2395-92

2. AnwfSanaslanamamazmsdszduilsanas lifenanan
2.1 dnvardugiuineuazdlsnas ldeawns
o KR Y o a 9 Y Y} o Y A
nMstuindeyanedug uInevesdueIns laun vinardusoudrdunn i

[

geszaven ANwgldmau Siuaunmdn anudeneveantiniatazanurunlionvesd
Auusnamiiinia Teamasluuaazerg S1uu 115 (80 Auas'ls) (151991 3) wua Auerawsiil
Y o ¥ £ o Y A = Y o ¥ A
PAFUTDUNAIRUNINTUATINTZAVD 1Y AUBINIT1019 2 1] TAundeveudusesnsdridui
o a Y A d' Y o ¥ A o
SEAVON 18.67+2.27 IsUANAT AUE1INI5101g 5 T HAundeveudusesnndidunszauen

49.96+7.24 1UAINAT AU1INI1T101g 12 T Taundeveudusesnsdrdunszauen 71.99+8.06

v
= 3 a

IFUANAT AUB1IWIT101g 16 1) TAnndeuoudusond1AuNTzALON 86.42+11.14 IFUALAT
9 A = 9y o ¥ A Y a

1o AUBNWITIDIY 26 U UANRABVOUTUIDINAAUNTEAVDN 100.93£10.55 IFUALAT 1A8IIN

MIATIERANNdURUT s Iadusoued duLazegdueaws wu Tanuduiusiunuy
[% % < 1w a a

logarithmic A9ANMS y = 31.65Ln(x) - 2.8862 (i’ = 0.99) Fanaasldwiudi oasimswigana

o a 4 1 g { ¢ g 1 P @

youdusoudmAuGuanaulosamseigunna 71 dull (gUh 9) suilugrsndueslds
= = 9 S v A 9y o ¥ v IS A A

HansznuNMIlania TagduenaazionsIMmyvnadusouNadunaInstlanianeny

= I 3 4 ] 1 a = A ~ J 3 J ]
12 Y sz 60 nlesiFudvosrineumainlania uazanaunaoiios 40 nlesiFuaveIrIe

=

1 af = 9 = d' 9 a1 4 09/} 19 = d?
noumMslansa Glumuﬂnmq 26 1 ﬂlﬂ!%ﬂﬂ?ﬂ]gﬂi@]ﬂ?ﬂ‘ﬂ ARV UAIAAUINNITIDY 5 1 yu

9
= 1

= = 0911 dyﬂl = Qy A a 1 U 9 A
vl‘l]%Llﬂ\‘]@']fJ 26 U MIUAUSNNITIUMTNINIVTNUTIUANNINVY AIUAUINNT01Y 2 1 U
1] Y v
ANNFIANAV G Lﬁ’[’]\iﬂWﬂilﬁgﬂgﬁﬁﬂ'lﬁmﬁﬂlulﬁﬂjﬂﬂ'l\iﬁl']u‘is]')"lﬂqqu']ﬂ UAZAnNNIUINIUTIU
1 1 Y & = [ o Jo o A v A w 9 1 9 A
geANINNMAIUTAUAY FINDI ﬂﬂ?WiJﬁ'ilWl!‘ﬁﬂ‘UﬂTu’JUﬂ\iﬁﬁﬂﬂuﬂqﬂﬂluuﬁazﬁu Taeiian

A 9 = A d? as.t‘ dyd [ a Y A v A
AAANLNDAUITNWITTINDIYWNNINUYU muzﬂuaﬂymzﬁﬁummamummﬂaﬂq AaANIDDNIN

]
= 1 [

A ' A ° Yt 2 A~ 2 .
ﬂ\iaﬁl\iqﬂﬂ@uﬂ\ilﬂ gl:‘Nﬂﬂhlﬂ 51]LW]111’71151]1!1@1/]5\11/\!3JlaﬂaQLﬂJﬂllahlquqﬂ‘]Ju (Suthlsong, 2005)
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=\

) [ a = Y = A 1 9 =
Yuz@eIY 1M IYssduaNuTenIeveaHIINga (310 10) WU Aue1INIT1e1Y 26 1 I
g3 7 =~ Y = a4 = g3 7 A oy
o IFUANNNIAENIEYRINUINT AN TABnAsda 91.88+15.29 1oTidkud 5990931 AD AU
T I A [ J < 4 o v K
19M13101¢ 16 uaz 12 1 FaAURdemIAY 40.63£22.28 118y 26.25+14.83 11los15ua aud Ay 39
Y < 1 Aa Y a A = dy A 9 = d? 1% 1 dy =
paadliiud usnarinIal TemMaderggavleAue1IloIgNINYY AnYULIFUHD 1]
Y ! o ¥ @ Y o A
aung lavaelszms 1wy msversvinaddumuszeziannsvetoly mslsszuuniag uag
o Y o K ' v a a A Y} 2
ANUFIIYVBIHNTA FaeIsadanalinananiiienanaaznsnaeInslasnuiagvy
J 9 v
(30T, 2544; Suthisong, 2005) WeNINH Gedananoyanived Idens wu matdmuasiadgevs
Y 4 Y
18 uaau mstinadesosdmilwile 1l nazildaunlaewlsnasiie ldlunszuiumsulsgl
dg’ I 9 =1 I (7 a 1 [l o 1 A 1 )
WU Wudu (Man. Ne@dun1sa, AadeaIua) aauanumulasn Wy Auelamey

a2 A = A a a =} Y A 9 = 421 £
127 UA1ganga Ao 8.69:0.99 Haawas uazliuud INNaAaUUDANYINITINOIYTIVY G910
AuuzriimsguasnuaIves Tuszezeaeou WU MIAALAININIZAVANINGY 3 AT 92578
Y9y ] { a ] v o o 9
Tdduenamninsauimmnz gy (NTUANMINBAT, 2546) Ttz linanemsNaINI1dY

Yy A ' v
Llazﬂﬁﬁﬂ\iﬂ\‘ﬂl&ﬁ%ﬂ%@]@iﬂqﬂ

M3197 3 Yoyan Mg INNNAIAYVLIAUIN T IRz II1Y

01g 1FHI0UIIAAY ammgddmay  Swouandn  aundementinda  aoumuudien
) (11) (a1 (%) ()
2 18.67 + 227 357 + 096 923 + 4.00 - 2.63 £ 049
5 4996 + 7.24 273 += 0.35 6.18 + 2.66 - 6.09 + 0.80
12 7199 + 8.06 337 = 0.64 393 + 1.21 2625 + 14.83 8.69 = 099
16 86.42 + 11.14 3.61 = 1.41 374 + 1.33 40.63 + 22.28 789 + 1.17
26 10093 + 10.55 374 £ 124 3,69 + 138 91.88 £ 1529 7.16 + 1.63

WIITR: AURAY + aIMTLAVUINAIFIY (Standard deviation; SD)
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=31.65Ln(x) - 2.8862
120 y (x)

2
R =0.995

100

oo
(=]

159U (o5.30.)
D
S

S
==l

9

ye]
(=]

0 5 10 15 20 25 30

oAU (1)

3 YA o
311 9 nnluaaInNNENTUEIZHNIFUITOUIIIAUIAZO 1Y VBINUELNINIS

Haz 75-100% (1) Y9IAHENINII
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2.2 madsziudsuas Ideawa
Aue1IN101g 2 5 12 16 wag 26 1 f15ias 1 Taamaeaels (80 du) miy 0.67 4.13
Y
10.70 16.55 1ag 23.32 @RUIRAWAT ATNAIAY AIUANUFINIAUUDIAUIINNITIOY 2 5 12 16
uaz 26 1 Uanugalagmasnny 7.70 12.68 19.43 23.23 uaz 26.45 AT AWAIAY LAz
s S A ' Y = @
Huinihdalaomdons 15u0eAue1901g 2 5 12 16 1oz 26 T 1HD 0.19 1.52 3.18 4.66 1Az 6.30
MINWAT  NdaY  HamamTzraInanasalsziiuma laeldaumsanudunusis
9 A [ Y] 4 v a 9 (Y £ 9 [ v J A
iduase iendaInNFuTUTIzHIN5Ines Idee linue1y deldaumsanuduiug fe y=
4 [} [} J 1 a 1 {9
0.9591x - 0.6298 ("= 0.98) (UM 11n) AnwduRuTsznIlsmes Idae lsnuanugeldaums
Y] Y] 4 4 o o L4 1 a [
ANUTUNUT RO y=1.1726x - 9.9156 (r2= 0.96) (gﬂﬁ 119) tazANNANILTIEnISas Idee
{9 4 { [ o [ o 4 4 4
Isfuiunmhdadidu aumsanuduiug Ao y=3.7648x - 0.8604 (r'= 0.99) (31l 117) uazile
v o Jd a a :,l
TFaumsanduiius (multiple regression) Usziiunanan lifonamsiesduluaiueamns Iasly
] Y] 4 a 4 y I 4 a a 1 (]
anuduRusvelsuas s 01g (A) ANUFI (H) waziuNuInde (B) olsziunananaels
[ Y] @ 4 [ :JI
nu ldaumsanudusiug Ao y= 0.646 + 0.207A - 0.188H + 3.554B (r'= 0.99) A91iUANANST
) I o N a Aa 1 <
naaod  asmsnsi Wl unuusiaeunetlsaiulsuas I luauerawmsla egrlsnay
udnmamsdszdulsmes ldmlndiRsenudsinas 1 lundawss  uanndeyamsilsziiv
Usuas ldndnudaiadininlsuas lWvessnamandnulag Snwa (2536) FaWUN AU
Y
819M13197¢ 12 26 taz 26 1 H151as liiae'ls (80 Aw) mwawtiunas 1l (site index) W3oFuAIM
[ [BE-Y o [ 1 o @ 1 ng; Y
q93zAU1UNa1e 1IN 14.37 19.82 182 33.44 gNUNANIUATAD 15 MIWEIAY LAKANTANYIAT ]
Y a ] A A s ' ' A
18151105 1iienamns1eg 12 16 waz 26 3 Ao 10.70 16.55 uag 23.32 gnuiAnwasae 15 vz
= ~ a Y Y v Av 1 Y] 4
nseuieulsmas daeduTasannlinideens (25469) WU @1NITIUE RRIM 600 019
= = 4 1Ty 1 dy J A A A A
sz 5 3 aziialszana 0.035 gnunAtwasABAY UAMINABRIUNYIN ey 5 1 Nilsuas
9 A -2 o T 9 @ qu/ = < 1 a 9 1 ~ 1
Ifm@eminy 0.052 gninatwasaedy auiudurud Usuas Ideramsninziianuuanaig
@ dy A = [ [ 1 = [ a 1 a 9
AumaNIMLRlgn sauiimstamaguasnyIAIe vazReInu Winisannanlsnas 1
1 1 4 I a { 3 9l(-:-;' a
01 26 1 AsudeliantoaiionlSeufsunuilsuas ldney 16 3 Neiiduwsz Usuas liveq
9 = o A o 9 s I 4 ] 1 o = £
AUE01Y 26 1 aAaIMNEATIMINNVLIASIAY (40 1esisudvesrinoumsitlania) 1019

a 4 @ 1 o Iy A o 9
NANHANIZNUIINNTNI ADUAZVIANTIAMINAIUMN IR LOATIMTINUVUIAS A UAAAY
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30 7 : y=0.9591x - 0.6298

25 R =098
= *
=
2 20
=
&
az 15 7
=
-
g
ﬂf-_,e 10
5
0
0 5 10 15 20 25 30
o1y (i)
30 @ y=1.1726x - 9.9156
a 25 R’ =096
-~ - *
=
Z 20
=
&
az 15
s
g o
gé 10
57 4
0 *
0 5 10 15 20 25 30
ANNG 9 (1UAT)
30 7 @ y=3.7648x - 0.8604
= 257 R*=0.99
2 il
2 20
&
az 15
=2
-
g 10 A
&
5
0 <,
0 2 4 6 8

U

Nunnhda @3.1/13)

3 v o d A
s 11 anwduiusszrnelFinas liuazey (n) anaga (v)

U

A A Yo o v v
HAZNHUNHHIAAAIAU (A) VIIAUIININ
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=3 Y o d‘ a a
3. Anmslvuuudiaeunelsuliunananenan
= [T a
3.1 msanmilavauauilgneransd
Mssziuamwinunilgneranisng 5 ¥19e1g tanmlndinesnurasinnuaiadudm
1 ] < 3 d 1 v A dy AR [ 1 oy
98 1u%29 0-2 11loSIFUA MAFUANWHMIZAVVDIANNNUNIUMNAY 100.00 AIUTLILIAN
1 Y 1 S A 1 Y 091 d‘ A [ d’ a d
MU WU ulaaneaeseanaely 5 U Imsniuduesinnniga as 5 T oAz el
v A o S A VW ~ g A A o =
ABUANMUHIIZANNT 5 11ag T9HAUNINDY 96.00 vazNaNuFUluAUNTZTAUAINAN 0-60
=) 1 1 1 = d‘ 1 dy a %
wuauas W 99 uilasneaesluuaazyiegimanlasumlasmanuyuluanludnyas
= @ [ = s dy a 1 1 LA 4 d‘ vAa
@iy TagaaoaramsaneImaNusuluaueglugig 5-20 nlesisud (31nuann 3) auiia
Y Y v
NMENWHU WD 1HAY (soil texture) NTTAVANNAN 25 BUANAT VO A919NIT101g 2 5
] A v A Y] A I~ a 1 1 A o I~ a
12 wag 26 1) NanyuzmiounY Ao 1WuAuIIU (loam; L) aruulasenanisieny 16 1 dailuau
52uUNT10 (sandy loam; SL) VazTzAUAMNAN 50 lUANAT VDU DIBINITIONY 2 16 LAz
2 A FY KX o A A Ao I a 1 )=}
26 1 BanuadieadInuuINge Ao NanyaziuAuI 1M He1UNI 18 (sandy clay loam; SCL)
[ A A v 3 a 1 = =
uanilage1ansneny 5 uay 129 NanyaziluAusT UM (clay loam; CL) MAFHANUHIIZAY
dy a 09; [ 2K A LY wvAa 1 d‘d a A Jd
YOULOAUII 2 T2AY WUAWNINY 84.80 AauaruiiasouNUMIUsziiy Ao ANNgANTUYTAIVDY
au Tagwarsanaina anvansalumsuanlasuilszguanluau (Apparent C.E.C.) Wi Tu
uilaseramseny 2 1 argafiga Av 29.01 cmol(+)/kg tazdrigalunlaseramiseiy 121 fe
[ 1 A o § a o ! <
20.46 cmol(+)/kg AIUAINTOURIABIVE (Base saturation) F41A11NM5 AT 1ZHUszaUIndTU

IS

YsgTowd (Ca™', Mg, K, Na) tazal/Sunaunsalu@u (Extractable acidity; H', AI'") wud1 fisn

A

{ 73 & {
gangalunlaserawisieng 16 3 fe 16.37 esidua uazdesigalunlasersmsieny 27 fe

J 3 4 ' ] 9/ 2/’ A v ' 1 o =
4.03 1Woesigsua @EJ"N”lﬁanll utlaaneane1ansINg 5 11/a9 9 UAAINANIANANAU LIADD

Neglugenlnnumunzay AdyinNumiNzaudwnny 100.00 vz nmsdsziiulsum
a 4 14 a o v a a 1
Bun3omsuenluau (organic carbon) TABAIUINIINTLAVAMNANVDIAU 0-50 LFUALAT WU

= ' Y 1 = oA 73 o
umAeud i lunnuaanaaes ualmunigalunlaseransieiy 51 ae 0.80 nesidua uas
{ J 2 d 1w { 1 J

tosngalunlasensmsierg 161 e 0.36 losidua mawstanumuzawi1d Ao 52.36 drum
a oA Y A Y ' 3 3 9 A ' [l A1 voA

pH Tudu nud i lnamesiuuazed luanziunsadnies Ao odluag 4.23-4.50 UAdwil

a Jd v 1 J < 1 Aa A o

ANWIMANZ AN fiD 98.25  DINWAMSAATIZHAINA1IT taaelidiiud Auilgneemslidnyas
dy d' ) 9 =R o = o 1 [ 1

an i tazaulianiemenInaalsnanu ualmanugauanysaitanaiulunaazila

d‘ a va 1 1 KX A1 v A 1 (% A = d‘

onaanauauianie) Tuuaazuas JamdsiaNuMINZINLANANAY A NAInNga

Wy 73.27 Tuuasenawnsiony 26 1 5090911 A9 66.46 27.03 21.77 uaz 18.88 Tuuilagensns

o w ' <3 A o
91Y 52 16 Uag IZ?J AT fJEJNU],Sﬂ@ﬂiJ Na'm3‘]Ji$LiJ‘L!ﬂGb'ﬁﬂ3111L143J1$ﬁ’ﬂ6luﬂ1W533J1qﬂLLﬂﬁQ
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AINAADY WU UAIAYHANUNIIZ AN 7D 41.89 FIUIUondIaNumIzayluszauiunas
Y v ° o a J
YoINUANTANMINZaNdIMTUMIUGNENMITT (NTVANMTINBAT, 2548; AUIAA LAZAME,

2545) (13197 4)

d’ =3 v Y a
M1919N 4 wnmsﬂnmﬂmamuﬂuﬂgnmamﬂ

— fdonaauifvesauilisziin Ariinw
antiAyany - - - - -
21 51 129 161 261 Mz e
amwﬁ‘fuﬁ ANVAIATU (%) 0-2 0-2 0-2 0-2 0-2 100.00
anwAILEY Frah (1) 0 6 2 0 0 96.00
duamenIn oAy (25 %1.) L L L SL L
(o (50 @) SCL  CL  CL  SCL  SCL .
mmqmﬁny‘iiﬁ Apparent C.E.C. (cmol(+)/kg) 29.01 2261 2046 21.76 2448 100.00
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01 N Available P K Ca Mg
(31.) @ (%) (mg/kg) (cmol(+)/kg)  (cmol(+)kg)  (cmol(+)/kg)
0-25 2 0.08 1.54 0.04 0.28 0.07
5 0.14 2.19 0.25 0.31 0.21
12 0.09 1.74 0.09 0.40 0.09
16 0.06 1.55 0.08 0.28 0.12
26 0.10 3.66 0.10 0.26 0.11
25-50 2 0.03 131 0.02 0.12 0.03
5 0.04 1.41 0.07 0.53 0.17
12 0.03 2.19 0.08 0.53 0.20
16 0.04 126 0.05 0.73 0.49
26 0.03 131 0.05 0.12 0.03
MmNt 2 Aundenaeaiamaniflu@ilgnenanntasergmag
ANNED 01y Acidity C.E.C. ocC oM pH Ec
(¥N.) (“ﬂ) (cmol(+)/kg) (cmol(+)/kg) (%) (%) (uS/cm)
025 2 2.76 4.45 0.87 150 492 11.45
5 2.75 5.27 1.47 2.53 479 36.20
12 2.46 5.29 0.76 131 481 17.45
16 132 2.07 0.51 0.88 455 31.50
26 2.00 3.65 1.13 1.94 455 31.70
2550 2 422 421 0.21 0.35 476 10.20
5 4.98 6.09 0.28 0.49 5.23 11.40
12 4.16 5.00 0.16 0.27 4.61 24.85
16 3.03 452 0.30 0.52 5.00 10.45
26 3.95 429 0.25 0.43 4.87 9.50




