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Nutrition and Fertilizer Requirement for Oil Palm Production
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Executive Summary

Project Title : Nutrition and Fertilizer Requirement for Qil Palm Production

O1l Palm has been considered as one of the highest fertilizer requirement tree crop.
Nutrient removal in fruit bunches could be about 74, 11, 93, 19 and 20 kg of N, P, K, Mg
and Ca, respectively for the production of 25 tonnes fresh fruit bunches. Moreover , in the
tropical area like southern Thailand, high rainfall can also cause high leaching of soil
nutrients. Therefore, intensive fertilizer application need to be managed to achieve high
sustainable production. Fertilizer is probably the highest cost item in oil palm cultivation
which accounts for about half of the total production costs. In Thailand, the fertilizer
management programme for o1l palm has not been fully investigated and this technology can
not be directly transferred from other countries as fertilizer management also rely on soils,
chmatic and other environment conditions which vary in different areas. Thus, the

importance of using appropriate fertilizer management for oil palm plantation in Thailand

need to be developed.

Objectives
1. To investigate and establish the optimum use of fertilizer in some important oil
palm plantation in southern Thailand.

2. To establish a basic knowledge of fertihizer recommendation program in southern

Thailand.

Methodology

1. Field trials were conducted on representative soil types used for oil palm
plantation 1n Trang, Surat Thani, Krabi and Phangnga from January 1998 o June 2001 using
oil paim at the age of 5-7 years.

2. The experiment was designed to investigate nutrient response of oil palm by
comparison among vanious rate of fertilizer applications with standard rate used in Malaysia.
Fertilizer reatrents of each locations were arranged in a randomized complete block design
with three replications as follows.

Treatment 1 Same as farmer practices

Treaiment 2 at 40% of rate applied in treatment 4

Treatment 3 at 70% of rate applied in treatment 4



Treatment 4

at recommended in Malaysia (Table 1)

Table 1 Fertilizer rates used for oil palm at the age of 4-8 years

Vi

Palm age Fertilizer applied (g/plant)
(years) Urea* TSP? KCi? Kieserite* Borate
4 2,000 1,500 3,000 1,000 100
5 2,750 1,500 4,000 1,000 80
6-8 3,500 1,500 4,000 1,000 80

* Split application 2 times at the same amounts in May and November

4 Triple super phosphate “ Potassium chloride

{Source : von Uexkull and Fairhusst, 1991)

Treatment 5

Treatment 6

at 130% of rate applied in treatment 4

at 170% of rate applied in treatment 4

Since 1999, source of phosphorus has been changed from triple superphosphate (o

diammonium phosphate according to the source available in market.

However, the

application rates of P and N still be the same as Table 1. Size of plot was about 1/3 ha and

consisted of 40-44 palms. Each plot had two guard rows which contnibuted 20 recorded

palms.

3. Data recorded

- Weight of fresh fruit bunch

- Number of fresh frmt bunch

- Soil analysis

- Leaf analysis

- Rainfall and soil moisture data

- Economic data

Results

After application of fertilizer 38 months, the results can be concluded as follow :

1. The high leaf nutrient contents of N, P and K at the ranges of 2.6-2.8% 0.16-

0.18% and 1.13-1.18%, respectively were found in the high nutrient application rate

treatments (T35, T6).
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2. High application rate of K affected the absorption of Mg and Ca, and resulted in
decreasing of leaf Mg and Ca contents at the end of experiment,

3. Accumuiate fresh fruit bunch yield (FFB) increased according to increasing rate
of fertilizer application especially in Trang, Krabi and Phangnga sites. The example could be
showed in Trang site which accumulate FFS yield of 268.4 kg/palm in the low fertilizer rate
(T1, farmer practice} and 278.8 kg/palm (T2) were found when compared with the highest
yield of 370.2 kg/palm in the highest fertilizer application treatment (T6) for the 3 years
gxperiment.

4. However, when included the economic aspect which related to cost of production,
income, profit and value : cost ratio (VCR) together with the factor of fertilizer application

and vield response, it could be suggested the suitable rate of fertilizer application, as follows :

Trang si
Utrea (46-0-0) 2,040  g/plantiyear
Diammonium phosphate (18-46-0) 1,050  g/plantiyear
Potassium chloride (0-0-60) 2,800  g/plant/year
Kiesente (27% MgO, 23% S) 700  g/plant/year
Borate 56 g/plant/year

This rate of fertilizer application could gave FFB yield of 2.74 tonnes/ral/year with
the profit of 3,645 bath/ralfyear at the VCR of 2.53

Surat Thani site

The results m Surat Thani site cannot be concluded as the residual effect of good
fernlizer management by farmer which continuously applied high fertilizer rate for long time,
Therefore, the different of vield response in various treatments of three years expeniment still

could not be found.

Krabi site
Urea (46-0-0) 2040 g/plantiyear
Diamtmonium phosphate (18-46-0) 1,050  g/plant/year
Potassium chloride (0-0-60) 2,800  g/plant/year
Kieserite (27% Mg0, 23% S) | 700 g/plantyear

Borate 56 g/plant/year



Vil

This rate of fertilizer application could gave FFB yield of 3.27 ionnes/rai/year with
the profit of 4,666 bath/rai'year at the VCR of 2.83

EBhangnga site
Urea (46-0-0) 2911  giplantiyear
Diammonium phosphate (18-46-0) 1,500  g/plant/year
Potassium chloride (0-0-60) 4,000  g/plant/year
Kieserite (27% MgO, 23% S) 1,000  g/plantiyear
Borate 80 g/plant/year

This rate of fertilizer application could gave FFB yield of 3.81 tonnes/raifyear with
the profit of 5,123 bath/raifyear at the VCR of 2.57

5. To receive the most reliable results from the fertilizer trials for oil palm, it is
generally take long time _possibly more than 5 years because the period of time from floral
initiation to harvest take about 44 months. Therefore, to get more reliable resuits from this
fertilizer experiment, it should be allowed to extend the project for about 2 years for continue

on recording data.
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Abstract

Project Title : Nutrient and Fertilizer Requirement for Oil Palm Production

The effects of fertilizer application rates on leaf nutnent contenis and yield of oil palm
were investigated in Trang, Surat Thani, Krabi and Phangnga provinces in  January 1998- June
2001. Five year old of oil palm plantation planted on the Na Tham soil series (Fine loamy,
mixed, ischyperthermic Oxic Plinthudults) in Trang, 7 year old of oil palm plantation planted on
the Chumphon soil series {Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults) in
Surat Thani, 6 year old of oil palm plantation planted on the Tha Sae soil series (Fine loamy,
mixed, isohyperthermic Typic Paleudults) in Krabi and 5 year old of oil palm plantation planted
on the Ruso soil series (Fine loamy, mixed, isobyperthermic Typic Paleudults) in Phangnga with
spacing 9x9x9 m were selected for study. A randomized complete block design with three
replications in which 20 palms/replication was used. The treatments mcluded six different rates
of fertilizer application. The rate of fertilizer were as follow: T1 (farmer practice} and T2 (low
rate), T3 and T4 (medium rates) and TS5 and T6 (high rates). T6 was received the highest
fertilizer application,

In Trang site, the high leaf nutrient contents of N, P and K at the range of 2.6 - 2.8%,
0.16-0.18% and 1.13-1.18%, respectively were found in the high nutrient application rate
treatments (TS, T6). However, the amounts of leaf Ca and Mg m T5 and T6 decreased from
0.75-0.80% and 0.33-0.37% at the begmmning of experiment to 0.65-0.70% and 0.22-0.24%,
respectively at the end of experiment. A small increase of leaf sulphur and boron up to about
0.20-0.22% and 16-19 mg/kg was also found in the high rate of fertilizer treatments.
Accumulate fresh fruit bunch yield (FFB) increased according to increasing rate of fertilizer
application. Accumulate FFB yield of 268.4 kg/palm in the low fertilizer rate (T1) (farmer
practice)and 278.8 kg/palm (T2) have found when compare with the highest yicld of 370.2
kg/palm in the highest fertilizer application treatment (T6) for the 3 years experiment.
Regarding to the economic return, the medium rate of fertilizer application (T3} which obtained
FFB 2.74 tonnes/ral/year gave the highest profit of 3,645 baht at the VCR (Value: Cost ratio) of
2.53.

In Surat Thani site, the results were still not clear due to the residual effect of good
fertilizer management by farmer which continuously applied high fertilizer rate for long time.

Therefore, at the end of experiment, the amounts of leaf N, P and K were similar and
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occurred at the range of 2.4-2.6%, 0.15-0.17%, and 0.92-0.95% respectively. The amounts of
leaf Ca and Mg in T5 and T6 had a trend to decrease from 0.74-0.75% and 0.27-0.28% at the
beginning of experiment to 0.69-0.72% and 0.19-0.25%, respectively at the end of
experiment. There was no significantly different on accumulate FFB yield (591-612
kg/plant), but the control plot gave accumulate low FFB yield only 553 kg/plant. Regarding
to the economic return, the low fertilizer rate (T2) which obtained FFB 4.59 tonnes/raifyear
gave the highest profit of 7,746 baht at the VCR of 4.27.

In Krabi site, the high leaf nutrient contents of N and P at the range of 2.47-2.48%
and 0.16-0.17% were found in T5 and T6 when compared with 2.15-2.35% and 0.15-0.16%
obtained in T1 and T2. Potassium content in leaves was slightly increased up to about 1.12-
1.13% in T5 and T6. However, the amounts of leaf Ca and Mg in T5 and T6 decreased from
0.89-0.94% and 0.21-0.25% at the beginning of experiment to 0.74-0.75% and 0.20-0.23%
respectively at the end of expeniment. There was also slightly decreased in leaf S and
remamed at the range of 0.16-0.20%. A small increase in leaf B was found at the range of 16-
18 mg/kg in the high fertilizer application rates. Accumulate FFB yield increased according
to increasing rate of fertilizer application; 181, 423, 430, 452, 488, 489 and 480 kg/plant in
control, T1, T2, T3, T4, T5 and T6 respectively. Regarding to the economic return, the fow
fertilizer rate (T2) which obtained FFB 3.10 tonnes/raifyear gave the highest profit of 4 885
baht at the VCR of 3.51.

In Phangnga site, the high leaf nutrient contents of N, P and K at the range of 2.61-
264%, 0.17-0.18% and 1.06-1.13% respectively, were found in T5 and T6 when compared
with 2.35-2.47%, 0.15-0.16% and 0.97-1.04% respectively, obtained in T1 and T2. However,
the amounts of leaf Ca and Mg in T5 and T6 decreased from 0.72-0.77% and 0.21-0.22% at
the beginning of experiment to 0.68-0.70% and 0.12-0.15% respectively, at the end of
experiment. There was also slightly decreased in leaf S from 0.68-0.70% to 0.16-0.19% and
were not significantly different among treatments. A small increase of leaf B at the range of
13-16 mg/kg were found in T5 and T6 when compared with 12-15 mg/kg obtained in T1 and
T2. Accumulate FFB yield increased according to increasing rate of fertilizer application;
428, 489, 468, 504, 520 and 510 kg/plant in T1, T2, T3, T4, T5 and T6 respectively.
Regarding to the economic return, the low fertilizer rate (T2) which obtained FFB 3.72
tonnes/raifyear gave the high profit of 6,061 baht at the VCR 3.84.
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63

W 64

65

N 66

67

68

o F
asvyg (ma)

U190 M3 (Ca, Mg, S, B) masluluvesmalui 17uay
sy (0.0, 41 - 11,0, 44) veulamanesvan Tanan

' - a a - re - oo o
Annfgved pH 1S mnsauanaon’ld YSumeqiitioun
nandou’ld A1 ECEC ypadufinaman 0-15 gu. (2541 - 2544)
yoalaananeadanianaan

» W ¥

AundgvanSudunisiag lulasinuiinue veaeianiiiu
sz TemfazySinudamadaide snada ldvssduinnuin
0-15 %Y. (2541 - 2544) voaudasnansganianan

' o - o 8 o a
aundrvestTinuunadon vuntidou Tnimadsuas Ts@ou
snannlaou lRvesdusinnuin 0-15 wu. (2541 - 2544) vea
HUAIMRaBIIINTANIN

Ed
ihminnzalsaeazay (ke of FFB/plant) Tuiinssninufau
WHBNAL 2541 - UUI9Y 2544 yoaautlnanaasasanianan
$IUIUNTAWAATZA (no. of FFB/plant) TTuMnsznitudeu

WOV NIAN 2541 - HDUIBU 2544 ¥oaanAnBITInIARe

ANNFURUS Iz I ANz asaa (FFB) arsary (130.8. 2541 - i1.0.,

2544) uazysmnudleluTasnunlavewlasmeasaianianen

¥
anduRuisen i minnzatoaa (FEB) asoy (5.0, 2541 - 1.9,

2544) nazliua TuTasmulululu@euiiouisy 2544 veauas

NAABITIHIANID

¥
anuFuRussenI i hminngasea (FEB) oz (1.8, 2541 - 310,

2544) uazilsuuiledeadeianlaveanlamanssdaniaian

aAnuAuRuE Y minmeawaa (FFB) azay (1.9, 2541 - 5.0,

2544y nazdFunudearainiululudeudiguiny 2544 vaauilas

NAABITINIANIS

W
ANUANRUEITHIINIIMINNEa oA (FFB) azay (g, 2541 - 3.0,

2544) wazTwwils Tnumaissunlavesuasmanesiimianen
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f 69

N 70

71

72

73

74

@ r
a1svsy me)
Yy

mwduuisznimiminnzaioaa (FFB) aizay (1.9, 2541 - .0,
2544) uazUTua TnmadonTuloludeuiiouiou 2544 veanlas
NANBITINTANIN

mwduR Tzl miansaoan (FFB) azva (.0, 2541 - 0.
2544) unzdFinadjounniliFoudildveaomanassanianan
mdiufssniaimiianzaroana FFB) aza (L0 2541 - D0,
2544) unslBnuuunii@snlululuw@euiiguiou 2544 veanlas
NANBININIANIN

AuduRuFsE i aoae (FFB) azay (u.0. 2541 - iio.
2544) nazdlSinasantes TululwAsuliquiou 2544 vealas

NABDIVIHIANIG]

»
ATUAURUT IEHINIMININEZA WA (FFB) oy (0.9, 2541 - 3.9,

2544) uaztsnwilsTuseunldveatamanesvaniansa

»
ANUFTUNUTIEr I NIIMINNEa0aa (FFB) azay (1.0, 2541 - 11.0.

2544) wazlsuw TuseulululwAsuiiguiou 2544 voautlas

NABDITIHIANIN
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InsimIanudeamssResHazmsdantsifumeamunananthaurini

Lymin

thdmduiadlufstuguiigenissgennige Tastimslszmnunmsldng
amrsazonluye 91l wqmm?mﬁu‘h"li’ﬁqﬁ TuTasiou V) 196275 an/15, Headeda
3243 on/ls, TmmenFou (K) 296-398 nn/1s, uuniiFon (Mg) 50-67 nn/ls uas
uARIYEY (Ca) 84-115 nnsls (Tan, 1976) unzmnmﬁmﬂzﬁﬂ?mmnqmmsﬁfmlﬁﬂ
aenlufunanda i lumsifuiisnonfianzaiuma Fresh fruit bunch ; FFB) pon linnq
184 (1,000 NA.) v Milnsguydeng N, P, K, Mg uaz Ca sanhlszane: 2.94, 0.44,
3.71,0.77 uax 0.81 NA. AWHIAY (Fairhurst and Mutert, 1999) ﬁ'ufu'ﬁqn’mﬁm‘s“lﬁﬂunmmu
1ﬁuriil1ﬁ'mi’1ﬂ'm#a“1ﬁ1ﬁﬂwadams|ﬁmlﬁuTmmwmwﬂqmmsﬁauﬁqmtﬁo'lﬂmn
miftufeiranis 7oy Tnmaasomvia nuzih iinsdsqems N, P, K, Mg
oz Tuseu (B) TugtvesgSe wudeandalmmaBounaelsa fweflsd uazTuisadduas
dszinm 2.7 na., 1.5 AN, 4 AN, 1 AN 1AL 80 ASY @wdAY ﬁm%"uﬂﬁmfﬁumq 51
(von Uexkull and Fairburst, 1991) qilfunzamz (2540) 'lvinsmanssisilousy Tuiion-
FamanTuidlaglefdomwa uaz TnunadounaelsalutGumduas 3 nn, 1 nn. uaz 3 nn.
ATA R 1uﬁu§auﬂumm‘yﬂﬂﬂmﬁ (Typic Paleudults, coarse loamy, siliceous, isohyperthermic)
uazwu*hﬂﬁmfﬁu1ﬁwnwﬁﬂmmﬂaﬂqﬁq 3.2 #u/liA) eeiul@nmldtfeldthdnivi
dudeiiuiiuedretalunsiiumania Tasmwizluduiiinsfaumsasznoegiuuion
gﬁmmmmu%’au%"'uﬁﬁmmmaﬁmﬁqqa iimsgydssigens hifumsyedranmzons
Ya9Au azyzdaaennInuidaAY (soil profile) BYATBANAT (Buol ef al,, 1980) UBNINT
ﬂ?mmmmé’mmiﬁwga1mwﬂaﬂ1ﬁmiyﬁuum:n13%’@nﬁﬂﬂﬁmwﬁﬂﬂmmnﬁwﬁu fu
affvilofandnficidn’ldus  Wuf anmpdend  wavaudAvesdu (von Uexkull and
Fairburst, 1991 )ﬂsxﬂauﬁuﬁﬂ%'dwuﬁﬂaﬁ'u{]ﬂ“lumswﬁﬂﬂﬁmi’ﬁumﬁqaﬁaﬂs:mm 60%
vae 199 omanun (Rankine and Fairhurst, 1998 ) Farfu 3 19tjontsgndsamnuizanves
°luu¢ia::1‘$m'?‘iun:fmmmm’%’auﬁaﬁmmﬁﬁmﬂtinn1n¢iaﬂmﬁunanﬁmm:nﬁﬁfla’ihu
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2. inquszaran

2.1 ﬁ'mmaﬁmmi"lm?wmmﬂ%’ﬂuiuﬂ?mmﬁmm:ﬂudamm?mﬂnﬁﬂn
uazWinnndaannsnasduunsndsuesnsgathdmiviulunnldvestssms'ing
g . . *

22 afwnuvnngludeins 14ijsdmimhdminiuusinisone Tasaans
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MWEIF I IYIINARYSZIMA
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3.35m5340
] ¥ v
3.1 amiimaassuazdeyafuguvesmuduneusurinisnaas
P 4 o - ° [T |
3.1.1 anuvmaasy amwiuhuazmsinenulamaaeniniimaneslu 4 Sansane
v 1 v v
#i M3l qamei il naswan (Ui 1) Tasidenamanasluyadumiinsigaihduviniy
1 ' = o d" o = * < =2 ar
NITHAWNRENANY Uz YeIE NN HUTuas AU TuudazuUnsnaassfinden e unas
“ s s e sl PR | ' o ol e w w m m 9 a -
emhdaninfuiifieng 57 U Fuiludnegihdmindumsaydu Tausz Waoedaiy
J Ll o
Yuptingaou
[V ar ar L1 o =, ¥ =4 as o @
1) fdanss [¥annhauvedinndunyasnssunozma TuTadsaniante

® ! =4 I - a or as dd“ P 3 O e o
MUY aunaed wndaaie Nwuilgn so 15 Wluasuthduiusgnwe

=y ]

miuez1 a3y 5 U svesign 9x9x9 wes  UgnlugeAuuN (Fine loamy, mixed

¥ » v
e - T ]

isohyperthermic Oxic Plinthudults) AU Loamy Plinthudults W usinaunsnszaialumale
» v ¥
Uiz 131,250 15 (18, 2534) anmiudireudunuignaiureuniaiianuaiady

1-3%

v
or o =5 ar =

2) dadanszdl Mmuhdwvennseiis snde dwanseives sune

L kS

' ¥
el I . o

diee Tandanszd Situiiagn 200 1 durnnhdniufgrsaumueson 6 U szezlgn

- ]

9x9x9 1uAT ﬂgﬂ“luvﬂﬂumum:: (Fine loamy, mixed, isochyperthermic Typic Paleudults) AU

[

Loamy Paleudults f;ﬁﬁuﬁxﬁmms’nszmu‘lumﬂﬁﬂs:mm 3366250 15 (181, 2534) amndtu
fifoudanuilanumiau 0-2%

3 drdamangindl  IauhduwveswSimneygmes  dwanasdies
dunefors Semiaqrmginiil dRuivgn 6000 13 Wumanhduiusynammues
B 71 izﬂzﬂQH 9x9x9 1A ﬂ@ ﬂill‘l_fﬂﬁlﬁjllﬂi (Clayey-skeletal, kaolinitic, isohyperthermic
Typic Paleudults) AU Clayey Paleudults ffﬁf’:uﬁlﬁmmfns::ma"lunmﬁ'ﬂnmm 2,574375 15

(8, 2534) anmiviiiugnaduaeuata Sarwaiady 3-4%
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4) Savdadien  1Fmuthduvestiogiuni  mwmsed @waviumis
suneviugfa  Saniawan dfudivgn 120 18 Huannhduiufganaumuesie s 1
s:u:thn 9x9x9 1U#T ﬂgﬂclmgﬂﬁu%'mmz (Fine loamy, mixed, isohyperthermic Typic
Paleudults) Au Loamy Paleudults ﬁﬁﬂfuﬁlﬁmmi" aszowlunialdlszy 3,366,250 15
(80, 224) ammANTITugaRduaeuRTAIMIATY 4-6%

3.1.2 anm)iia 1A

famdands gymgind nszd uazWan  Hglemamwunsquvadey i
ﬁnw:?au%yuua:duﬁnqn Tiswarduanmaos1oilusey 10 T 2530 - 2540) aglusga
1,7:2 19 3,484 wu. Taodedagsmgimiiiviumduantdesiiga (1,712 wu) Saniail
ﬂ?mmﬁywluﬂnmnﬁqﬂﬁa ws1 Tiduannaelusenil 3484 wn. seensuie as (2,182 un.)

uaznId (2,150 MU AIWAIBY (@179 1)

d'. o, -’ - ar g o o o =)
maan 1 dTnenivunavgumgiimaslusewtl vesdimiansy qswgisiil nsedl uaz

M9 STMIN WAL 2530 - 2540

1A Ui () gaunnl (C)
#39 2,182 27.5
CERVTATE BN 1,712 278
nszdl 2,150 28.3
W91 3,484 27.9

A of - - os & <4 o ar
N TUYAUININGIATY, HIMMNITIU, DTTY HATHIN

vindeyauinmirunazguugiindelusey 10 T 53025400 W
Binudusnsodeuvosienianss nszd naziea wnnd 100 . felazalszau 8 dou
(EY - HOATAIL) Tﬂﬂﬁ‘lhqﬁrJummnTm:m'mﬁ‘aunsﬂmﬂuﬁqwqﬁﬁmuu dmsu
fimdagsuginiiduszaninlurisznnadeungunaudaieuiunay

dmFugumgdmanneilusey 103 2530 - 2540) veyniamSaiimIndinse

ufieeglugisilszanm 27 - 28°C Taefianuuandsennadeuiusevilér alesni 4°c)

3.1.3 ms ladfjuaznsdfiidquamuihdvveunuasns
=) L] Ly : ar ' o 1 LI 9 ] ]
inwass iy lddehanhiuuananiudiuivguds Tdnnd i
e 9! - o ¢ r ) 5 = L) o v
myassune  wnveyavesuFunavildulvg luusnudafisanTennduziiwesiu
) L) L] T z = 3 : b é
fwwdlounzduIngiudaesiinnlaie 23 afadl Tasiloldiivaijonaunazainmiils 3
¥
aql &l



D utlnanaaesiananss thduey s 1 1adjo 2 ase/d)
adafi 1 131jonaugas 12-6-27 + 2.0% MgO + 3.8%‘ Ca0 3 nns/Au 1d
AU I n?awqymani’fuagjﬁvﬂ?mmdunn‘luiuﬁ'qurlu
atsi 2 1¥{]onangas 15-7-8 + 2.0% Mg0 2 nn/du Tdideungainou

38msla TsohuuousenTauduihdausad 20-140 w.

2) nananesdnSanizd hdvery 63 tade 3 nfedl
adadi 1 19i]amangas 25-7-7 + 4.0% CaO + 1.2% MgO 1.5 nnsdu ung
Talmmmdounnelsa Sl TmmaFoulugy K 0 60% 2 nn.Au
TadousneunSongqunny ﬁueg'ﬁmﬁnmﬂmn”luiuﬁqudu
a¥oft 2 ¥ilonagas 14735 3 ansdu Tddeudenn
n¥ail 3 195jonaugas 25-7-7 + 4.0% CaO+ 1.2% Mg0 1.5 n/du nos Tl
mitfs Tmmmdennae s Fedi TnumaiFonluga K,0 60% 2 nn /Ay
ladsuiunauy
Finsld TsedlunovseuTauduihausail 80- 140 wu.

TuinathinuasnsldTaTaludaswiudlomilide

3) uasmaneaianingswgisil thduery 73 16ils 3 nfeAl

A 1 MnifjonenTudioudorda Jelinalulasiou (v 21% uazdamed
(8)24% 1.5 ansau wozlduiifo Tmunedounnelsd 1.5 nnsdu
Teodoungunau

afadi 2 TuidlmenTuilondada 1.0 nndu nazldilofudemra
(Christmas Island Rock Phosphate) SiiMeanesadidiuilss Townd
(P,0,)3% 2.0 nn/Au Tdideunsnyiau

afail 3 THuidlsuen Tudisusama 1.5 an/Au nezuiifoTnimme

aaalsa 1.5 pn/du lddeungsimeou

3matd TseifluuouseuTauduidy $ail 80 - 140 sy,

4) mlnanaaestanianen 1havey s 1 1dilo 2 aseAl

A5 1 19dJonaugas 15-15-15 2.0 nndu ldidewu wwnsu



[
a

a¥an 2 14dlonangas 12-9-12 2.0 nn/du Yoviudemda 2.0 nnsdu
uazusiffoTwunaEounaelsd 2.0 nnsdu lddeungainieu

38misld TsathunauseuTauduihdusai 80 - 140 s

dmsumnlfidguannnhdusug fu  adnsiesdansmrty Tao
i Tuthdunfimedanzarniin Tuudreen T mdemaly 2 fudusiamzaiohdy
dga malufidasenszanlunuassnitung nRaudmluiBmihRasinadeu
puniuddudeuiinny dmiunsidaieinilasiims193ina w2 afiAl Aelu
¥ananggdu (Tunsu-gann) uas¥gguds Ghuau-umion) Tasiimsivalriynou
mslatjoidvevomniisuinadnsepiatilmne 2 was donSoudug wideieiy
Taoldfandmiensesdanduuuasmolnodaneify  msfufenandatdueziy
oo 1520 Ju Tusaeggdu diguioy - unsaw) wienng 2030 Su lusigguds

w e dd o ¥ - ¢
(UMAUT-NOENIAN) ‘I'N'u‘ll‘l-lEl;l.ﬂ‘lJfl'ﬁ1Hﬂﬂﬂﬂﬁllﬁ:’,ﬂ’li’qﬂﬂﬂ‘!ﬂﬂﬂ'lﬁﬂ

3.1.4 Anwusnndugu  oudanuniinasiedndiiguisdsznisvesduiing
dnudnuaznnduguvesduluidasyinundamanes  TamiiieTuiomhaaau (Soit
profile description) YAMAUYVLIANTIY s1aAzANTEM 1.5x1 8x1.8 1WAT ATIVARUANHME
fugmvasaulaol¥giedisavauluduin (Soil Survey Staff, 1993) MimsifudI0d1a@y
awanuAntInyaFuAusInguaAuuual llsutsmwdnlszanm 1.8 was 1hdedAun
3 we A v w ' ' & . ¥ a
fylmnisanfifs  vanazFeuruazinsadeimnTanz 13aiin (stanless steel) VA
(] e ar r - n:i 1 Gy, o ar =4 Y a":i o G
Fo9AZUNTY 2 . 1hdedsAuNseu Iadns s iauiAmamiias Ndndnddiaunesens

Fd W
vosAu Asme Il U§ATer@u (soil pH; 1:5, soil : water) 1i18AU (soil texture) (Gee and
Bauder, 1986) Puureadesanuiluilss Tomd (available P (Bray 2)) (Olsen and Sommers,
1982) smesihualszguandinannlaeu’l® (exchangeable cations : Ca, Mg, K. Na)
¥
(Thomas, 1982) USaw'luTasiounavus (iotal N) (Bremner and Mulvaney, 1982) duw3oiag
(organic matter) (Nelson and Sommers, 1982) mamuifunsadiuann/aoul@uazezgiidiown
nanlaeu’ld (exchangeable acidity and exchangeable aluminium) (Thomas, 1982) Effective
cation exchange capacity (ECEC) (Anderson and Ingram, 1989) nazATit ey

2£ABAY (electrical conductivity, EC) (1:5, soil : water)



ar 4;' b o
3.1.5 dnwazilssduvesduTuulamanes
¥ »

dnymzdeyaiugiuvasdudniniufe dAdIUNA (sex ratio) NazdaNL

avasmemIilnngesgaiudindeulddmenss  Tastudinenduhdunnduily
o v t e ar L] < a” | [ 4 & oo & S |
ihudein Tundnzilamaassideniaass nsedl qsmginil uasien  F938msudin
a4y d
1Asi)
»

1) dadumna wisdadiuszninseasndadiomenis) Asveaenninua
(Corley, 1982) 1Annmsiusnuseaeniiduazveasndaudiontsng I uuuduhdu

2) emisviesge s lamswiz Tulasisu (N), Hearesa (@), TmmmSoy

= 5 é o

(K), unniidou (Mg) naz Tuseu (B) ssgunemsiumasuululassay Fdnvuzeins

NATIABIMITUADL YA (von Uexkull and Fairhurst, 1991) & 44

N » A M = & o

21U N wlimaluTaesaiidmiesda  Finesnuiews

= ﬂ: :’ L. ] & et A
Tuaudsznmirbia wielSefivun
¥

91A1TVIA P melusedu vinaddunasnzaodnas nyarue
ados i

PINIUIAK soudszlsalion fs dnvwzidlugadduamly

unafuihugeadmiesdundoda uensanuens
tumdeanienomsafumaes  Suflusuuselues
uismusnuasmanyadduzuI nuvey luges
L L) = a =
8IN1791A Mg sewyluntiluanTaoludesaiifimiesSasvasues
e naznfoudhuddy  Taumwessdudawuuuly
nlaunaananalaoasa
2IN1IVA B jUTsveslulinesinlnd mwu tugilazve (Hooked

¥
] -] ar
leaf) Uty @0 uazdu

32 MIINIKUAITNARD

3.2.1 #4NANBY (treatment) lunnudamaneananumsnaasuugunisluuden
(randomized complete block) il 6 Amaasa 3 F1ulaaton) uaziuasdesbildile (contral)
Linfas samlasseolungozaniald 19 mlae nozsanienm 4 fm3a'lE 76 wlas Amthiiud
fimanestszane 152 15 Tundozilnedenl$Rufitgmhdnlszum 215 Sduthdy 4044 &u
Wiuaiqusenuilas 2 una eflosfunansznuninmsszdravesiloninnnadrafiog

é '3 el L)
amnemvdhangzi iiidinhdmedmiufudeyalszinalasdenas 20 Ay



nsNaRudmanesez1gmsanuimisauasrsunislange s luanmsauie
Y = Y 2w 9 ar o Y
Tidanuauaamunwdesntsrgeimsvenhdniniy  Taoldrerudnsaiiugas
g ar ] 3 % c& L3
naxnIngandad UMz TNves AN NS (von Uexkull and Fairhurst, 1991) $43a

dmaneald 6 sxdu unzluasdenlilaile 1 nlasdail

sansnermafild
N P M Mg S B
Treatment 1 +— dfiniiouvsunypsng ———s
Treatment 2 *e—— 40% Y0 Treatment4 —————»
Treatment 3 e 70% Y04 Treatment 4 ———>m
Treatment 4 mnﬁmu:ﬁwmnm%*mmm?ammanmwm
wIniFe Auanelumsid 2 (von Uexkall and
Fairhurst, 1991)
Treatment 5 G- 130% U0 Treatment 4 -3
Treatment 6 PR 170% Y849 Treatment 4 ———-»

Naiida 141 T2 Wudasledr T3 une T4 Wudanilothunarauas T5 uoz T6 1§y

CORRMETWN

M2 Sarwasyiavaaleilddmiuihdnern 481

ophdan  edild (0Sastodi)

(?J) Urea* TSP’ KC1? Kieserite* Borate
4 2,000 1,500 3,000 1,000 100
5 2350 1,500 4,000 1,000 80
6-8 3,500 1,500 4,000 1,000 80

il 2 ﬂ%&q Az fu

4 Triple superphosphate “ Potassium chloride
(‘ﬁm : von Uexkull and Fairhurst, 1991)

Taglunisnanssdimslaijodsluasng 2 uaefnsUsuiundodendmii
mNNINRIR0019T 2543 Tumsned 37 dwivile TSP wsUsuidfu  Diammonium
phosphate (DAP) AAATA 2 yaansnaaoiiosnmn TSP ivelufessma weiimsyiy
o0 TSP fiu DAP i IdAan/fine P,0, Wimiiunaz 185 uamlSunm Urea aamsrzlu

x ] ¥ ]
DAP il luTasioueguda 18% e 1w U5 uer luTannud ldfamuarhfusas winusi



MR 3 Yanaimsidifeveanlamanowineg Tuseul wa. 2541-2544

0 | Treatment 2541 2542 2543 2544

S Y ﬁnln.n]u.n nujnalalsalue (L.l alnafealnfnal n.nJu.an.u.ln.n]w.u :

Ml n.n]u.n NUAMNY . ﬂ.ﬂ]ﬂ.ﬂ. SRR

b n.n!ﬁ.n 1.4

g
F
=
>

5.AJ4.0 3.0,

i T2-Té / #1 /7 /] /| /]
Farmer (T1) / /] /| /] /] /) / /

nasi T2-Té / /7 / /| / / /|
Farmer (T1) /7 /) / /] /] /] /1 |/ /| /|
nrwgini|1z- 16 / /) /] /] / /| /
Farmer (T1) / /] /] / /] / /1 |/ / /

Hian T2-T6 / /) /) / /] / /
Farmer (T1) / /| / /| / /1 |/ /] /




maan 4 USinans1¥ifevesntamanasimiania (3wdu) Tl

Treatment ansijy A¥ah 1 s 3 3
({l.0. 43) (5.1.43) nIWAY

T1 (Farmer) 12-6-27 2,000,00 2,000.00 4,000.00
15-7-8 - E -

T2 46-0-0 465.00 700.00 1,165.00
18-46-0 600.00 2 600.00
0-G-60 $00.00 800.00 1,600.00
kieserite 200.00 200.00 400.00
Boraie 32.00 - 32.00

T3 46-0-0 815.00 1,225,00 2,040.00
18-46-0 1,050.00 - 1,050.00
0-0-50 1,400,00 1,400.00 2,800.00
kieserite 350.00 350.00 700.00
Borate 56.00 5 56.00

T4 46-0-0 1,161.00 1,750.00 2,911.00
18-46-0 1,500.00 % 1,500.00
0-0-60 2,000.00 2,000.00 4,000.00
kieserite 500.00 500.00 1.000.00
Borate 80.00 o 80.00

TS 46-0-0 1.510.00 2,275.00 3,785.00
18-46-0 1,930.00 = 1.950.00
0-0-60 2,600.00 2,600.00 5,200.00
kieserite 650.00 650.00 1,300.00
Borate 104.00 = 104.00

Ta 46-0-0 1,974.00 2,975.00 4,549 00
18-46-0 2.550.00 = 2,550.00
0-0-60 3.400.00 3,400.00 6,800.00
kieserite £50.00 850.00 1,700.00
Borate 136.00 = 136.00
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Treatment qnsije Asa 1 Asei 2 REE 39U
(.. 43) (n.b. 43) (5.1.43) nfumu
T1 {(Farmer)} 25-7-7 1,500.00 - - 1,500.00
14-7-35 - 3,000.00 = 3,000.00
0-0-60 2,000.00 “ 2,000.00 4,000.00
T2 46-0-0 465.00 - 700.00 1.165.00
13-46-0 600.00 - - &00.00
0-0-60 200.00 = 800,00 1,600.00
kieserite 200.00 - 200.00 400.00
Borate 32.00 % B 32.00
T3 46-0-0 815.00 & 1,225.00 2,040.00
18-46-0 1,050.00 - - 1,050.00
0-0-60 1,400.00 - 1.400.00 2,800.00
kieserite 350.00 - 350.00 700.00
Borate 56.00 = “ 56.00
T4 46-0-0 1,161.00 - 1.750.00 2911.00
18-46-0 1,500.00 = < 1,500.00
0-0-60 2,000.00 = 2.000.00 4,000.60
kieserite 500.00 - 500.00 1,000.00
Borate 80.00 2 80.00
TS 46-0-0 1,510.00 & 2.275.00 3,785.00
18-46-0 1,950.00 - - 1.950.00
0-0-60 2,600.00 - 2.600.00 5,200.00
kieserite 650.00 - 650.00 1,300.00
Borate 104.00 “ - 104.00
Té 46-0-0 1,974.00 3 2,975.00 4,949.00
18-46-0 2,550.00 - 2,550.00
0-0-60 3,400.00 - 3,400.00 6,300.00
kieserite 850.00 = 850.00 1,700.00
Borate 136.00 4 & 136.00
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Treatment gnsijo Adad 1 AseR 2 REE 59U
(0. 43) (n.u. 43) (5.0.43) nwdu
T1 (Farmer) 21-0-0 1,500.00 1,000.00 1,500.00 4,000.00
0-4-0* 2,000.00 - 2,000.00
0-0-60 1,500.00 - 1,500.00 3,000.00
T2 46-0-0 465.00 - 700.00 1,165.00
18-46-0 600.00 - - 600.00
0-0-60 800.00 - 800,00 1,600.00
kieserite 200.00 & 200.00 40000
Borate 32,00 - - 32.00
T3 46-0-0 815.00 - 1,225.00 2,040.00
18-46-0 1,050.00 - . 1,05G.00
0-0-60 1,400.00 - 1,400.00 2,800.00
kieserite 350.00 & 350.00 700.00
Borate 56.00 = - 56.00
T4 46-0-0 1,161.00 - 1,750.00 2.911.00
18-46-0 1,500.00 - n 1,500.00
0-0-60 2.000.00 - 2,000.00 4,000.00
kieserite 500.00 - 500.00 1,000.00
Borate RO.00 - - 80.00
T3 46-0-0 1,510.00 - 2,275.00 3,785.00
18-46-0 1,950.00 . 1.950.00
0-0-60 2.600.00 = 2,600.00 5,200.00
kieserite 630.00 . 650.00 1,300.00
Borate 104,00 . & 104.00
T6 46-0-0 1,974.00 - 2,975.00 4,949.00
18-46-0 2,550.00 . - 2,550.00
0-0-60 3,400.00 - 3,400.00 6.300.00
kieserite 850,00 E 850.00 1,700.00
Borate 136.00 - - 136.00

* Christmas Island Rock phosphate
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Treatment gasij nfat 1 AiA 2 REE W
(1i.0. 43) (n.U. 43) (5.1.43) nFumuy

T1 (Farmer) 15-15-15 2,000.00 L - 2,000.00
12-9-21 - 2,000.00 - 2,000.00
0-3-0 - = - =
0-0-60 - - 3,000.00 3,000.00

T2 46-0-0 465.00 = 700.00 1,165.00
18-46-0 600.00 ~ = 600.00
0-0-60 800.00 = 800,00 1,600.00
kieserite 200.00 @ 200.00 400.00
Borate 32.00 & % 3200

T3 46-0-0 815.00 g 1,225.00 2,040.00
18-46-0 1,050.00 “ 4 1,050.00
0-0-60 1,400.60 - 800,00 2.200.00
kieserite 350.00 = 200.00 550.00
Borate 56.00 < = 56.00

T4 46-0-0 1.161.00 = 1,750.00 291100
18-46-0 1,500.00 - - 1,500.00
0-0-60 2,000.00 - 2,000.00 4,000.00
kieserite 500.00 2 500.00 1.000.00
Borate 80.00 = & 80.00

TS 46-0-0 1,510.00 & 2.275.00 3,785.00
18-46-0 1,950.00 - - 1,950.00
0-0-60 2,600.00 - 2,600.00 5,200.00
kieserite 650.00 = 650.00 1,300.00
Borate 104 00 < = 104.00

T6 46-0-0 1,974.00 = 2,975.00 4.949.00
18-46-0 2,550.00 & & 2,550.00
0-0-60 3,400,600 = 3,400.00 6,800.00
kieserite 850.00 - £50.00 1,700.00

Borate 136.60 3 = 136.00
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1) Piramsnszngveniruluiuimanss  Jalfnamazminzeiovesdu
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TnoAnasgilnsal imiudmiu1Fluaun Tuuinailamansmadanriavhnstiuiiniwiu

L
nnASINRUANAGRATEIZNAINITNANE 3.5 T)

Qe = = u’-:i as = r o L] =4
2) suvAmamiiiasAdndnd Aguntiznsvesdu lunnindasdesinmsqudy
aenduinuseuTauduthduialidszanm 80-140 au. shdn s Au Taouilaz 1
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Wmmivdesuautuynutlasdesiisasnnudn 0-15, 15-30, 30-50 uaz
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= -~ o 3 ar s di’ P : ar ¥ q P
3) ﬂ1i§%imlﬂUTﬂﬂﬂQﬂ]ﬁuu1uu ’Jﬂwuﬂjmlm’,umuﬂ!!ﬂd1ﬂﬂ1ﬂ‘ﬂ1ﬂﬂ'ﬂ 17
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Ausveamalud 17 (%) = 0.55(n x W)

Taedi n= 92 1U8Y (pinnae),
1 = anugmludes,
w - anuniwludes

siminudannmialudt 17 GTandu) = 0.1023P + 0.2062

Tas pP= ﬂaﬁmvmm1uﬂﬁ'1aila:n'sumuwmﬁ’mmﬂu (petiole)
Fe¥afarameseniatumeluuaznnunaialy (rachis) Fa
dluyaiiavesludesdarsge

¥
WmstansniaduTa 2a59Al Tusrduiuaznanddl

4 Buammemstulvoameluil 17 fudesnlmhdimas 2 @ou @
doufiudaoi 1 afy) vnthdy s du Tumnq nlasseriasfuneduiduivaiudy
Ihivdiiugeteay ey g 5 $unisaudiu composite sample 9214 19
semaunlamanes  mafiuaednluhdnldisues Poon (1969) Tasudazulaufud
sivinnialud 17 1m‘r’]nﬁmﬁaﬁmﬁmﬂ:ﬁﬁwgmmsfﬂﬂﬂmi'au (leaflets W3® pinnae)
ushdunaavesnalud 17 Teuduludesdeaz 6 ludes Gau 2 419 = 12 Tuden)
wienn'ldludssudrdadrulaunazdaroluesndimiemwizdiunarsvealudam
Uszanns 1520 %1, waanntiuodsuveadunasly (midrb) pen  Mawazemludeu

o

sadhidudng ndemmnihluidadhiFuwing Whdeuiiaumgi 65-70 “C wnks v
s lufindaied U imsilTinunge e
whineialufivassdadinnsinae msiminlfiansdinnzdnan
ANTNTHONSEITUMA Tasshmsdesarednludie H,S0, iuduly digestion block s
ndunmiuTasiou (V) Taed3 kjeldahl dwiudaadess ) TmimmEon (K) upniSou (Ca)
wnilFou (Mg) Hazdwzdu (S) desdlegisludlensanaududuszning HNO, uoy
HClO, vhensfigesaare l&u1ing vt K Taold flam photometer d3u Ca unz Mg Taold
lﬂ?%]d Atomi¢c Absorption Spectrophotometry My P waz S A5 ianis
Vanadomolybdate 1a% Turbidity wddy unziasmsqanduuaslasifinies
Spectrophotometer dniuTusay (B) ¥imsgoodde. Ay a5 Dry ashing ymsimdetei
il 525 °C w45 $Tuswazazedilu 1N H,50, uazTinnizimlusoulaold

Azomethine-H 12 1AR1ANTUUTIAIUIATBI Spectrophotometer
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4. HAMINAIDDI

¢y [

4.1 dnvaenadyg I anvamanduazdandiddamalsznisvesiiu

o

1) usananesiniaasy aAunidgniiduuToumlamenseiaegiugaduuivin

¥ ¥
inasInfagAuiuiaduninazneudninn munsuinuasindnindududniunarding
.yn e ¥ » :’ e .: o as f 9= 128 v =
VA taziinn lnodweniAAud lnAndiszduildaueginnit 1 wmsaneadl
Qo ar o rooan H : -; o
(manuan) TuvwzAnunihdadu @oununiwud) wuhduiinfiduasuauuusuis
¥
AWAN 100 wu. 11HFU Plinthite $rad 9 TommRanszuiunisesndasunarady
& o = Yar] 2
Fuamndsvaaastizneumnaneen tea 14
F=Y - = J =y = v e | :; 13 ooy =y
Aunudndszinm 18 wu. Bifedwiudusnalunswiibmadul§asndau
a - 4 = -ﬁf o o ' = =4 = P : P
Aunsada (pH 4.37) Auduiidiedubuaus utunseienilerunsw findssenimae o
uwemmies  Afasedwiunsaia (pH 4.5-4.7) fanwdnlSuin 100 @u. wuas
Y
iszneyazauminesn lamuiusdaazidounsiaduesguszinm 80% Taodsuas
wadiansimaminunduAuuy 0-18 wu)  HlFuwsunieiand
=4t 3 u' o = si 4:‘ v ‘i«’;
(1.11%) e ECEC @1 (135 cmol(+Vkg) Wi Twunadouivannasu'lddr 0.03 cmol
(+¥ke) WnammninFaunuandaou 1881 (0.04 emol(Hke) S inmumaiFounuamaldou 1861

(026 cmol(+Vkg) naziivTinuaadeFaiihualse Towidunn (1.59 meke) Auradaug 18 w1,

ar a

aslfiUSinaduniodeadnnn (<1%) uazanaimuanudn 81 ECEC @1 (1.3-1.7 cmol
Bke) iS5mm Twnmagouiinanidou lad) (0.01-0.02 emol(+)/ke) Bi5umununiliFoud
nanfAgu1aa1 (0.07-024 cmol(+Vkg) HUTNuuAmSonFuamyaou ldddalhunais
0.25-0.68 emol(+)kg) naziitTmmrearsiandudss Tomidmin (0.28-0.96 cmol(+Vkg)
ynd 8) dadtuduiianuaauanysaiag lunusia
ar a = s oA o« = ar T = ]
2) wiamanssiandanszll AuindgnihdvuSnuudamanasiaegfluyaduviusy

¥ ¥
manniagausndeauninaznoudninm (maruan) Wududnndnsszisig ins



4 e ey ey = ) o e [ ar & as d
MNed 8 mamsimnzvasiAmaniivesfdndnawauinlsznisvesmhdrduudamanssdinion3a a¥ad 1 uMAUS 2541)

Particle size analysis pH Llectrical Exchangeable cation Exc:h.il Exch.ig ECECL3 O.M.ﬂ Total N Avai.igP SO:--S
Horizon  Dephi sand silt clay 1:5 11,0 Conductivity Ca Mg K Na acidity Al (%) (%) (mg kg-l)
(m) ——— % —— (dsm ) emol (4) kg

Ap 0-18 71.33 13.54 15.13 4.37 0.03 0.26 0.04 0.03 0.06 0.96 0.93 1.35 1.11 0.08 1.59 6.06
Btl 18 - 33 70.14 12.24 17.62 4.49 0.02 0.25 0.07 0.02 0.04 0.91 0.70 1.29 0.51 0.03 0.96 6.09
Bt2 33 -58 . 65.44 13.08 21.47 4.76 0.02 042 0.17 0.01 0.05 1.01 0.98 1.66 0.35 0.02 0.71 6.07
Bi3 58 - 88 65.17 12.93 21.90 4.76 0.02 0.65 0.26 0.02 0.06 0.59 0.55 1.58 0.25 0.01 0.56 12.00
B4 88 - 105 60,87 13.51 25.62 4.64 0.02 0.68 0.26 0.01 0.05 0.59 0.55 1.59 0.21 0.01 0.28 22.15
Bev 105+ 61.06 13.23 2571 4.58 0.02 0.60 0.24 0.02 0.06 0.82 0.79 1.74 0.28 0.02 0.31 37.93

{1 Exchangeable acidity

{2 Exchangeable Al

{3 Effective cation exchange capacity
{4 Organic matter

{5 Available phosphorus

L1
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\ ' f P 5 P : [178 - v A =5 Y or =
lvavweniimIAudl Unaudniildduagannin 1 was aneslluvuzanumihAadu
- a o t e 3 = P ] a o lq: g & w
GReununiug) wuhAuszudeiinudn 150-180 w, PuAud hisidusnudsinams
I AL TAYBITINHY
- = 4 d" o~ - ’ L :' L3 oy Oy
Avvudndszim 20 wn. Difdedaudiuduiuumsis Hbmadulise
Y e o= ] = qy - = 1 =f = 1 =l =i :‘ -1
audlunsata (pH 4.4) AuaralieAuidusnmhumswiduiudumiles fiwasumies
damemiwaseu Ufisorduilunsada (pH 4.0-4.9)
E )
pa s IEHMaRlnuNFUAUDY (0-20 wu.) TlSuwdunisiagreudied
(1.45%) 1if1 ECEC @1 (4.43 cmol(+)/kg) TFunm TwunmFsudinanalaouldd (0.15 cmol
#¥ke) WinmmuntiisunuanBeu i wnan (075 emol kg Pinmusammmuaniiteu
v oy a i ¢ a
laReudnge (3.33 cmol(+Vkg) mazifSumreaesandlullszTomidnnn (1.8 meke)
- r u’: 1 < fen = o o b o A
AuaeAsua 20 wu. a9 lulidsuadunioiandnn (< 1%) uazaansauauaniia1 ECEC
ADUTI4AT (5-8 emol(+Vke) T TvunaBuunnanaoulddout 3@ (0.13-0.2 cmol
(+¥kg) UsmmuuntiFouiuaniaoulfiunate 0.41-0.85) USumnaaidoninamifou
1861 (0.07-0.29 cmol(+Ykeg) uazisurmreanesamiuis: Towidwn (0.63-0.73 mg/ke)
(m3h 9) sadluAuniiniugauauysuRouT @
3) mlamanastaniagaugisii Audilgnihduuinuilamansiiaey lugady
» »
pnsianniagduiwiaduninazneudniviwinunduiuaznou (Manuin) dudu
4 A e a A U] Mg u .l a oy O 3ua r i ' -
aniimsszuisid Ins lvatweahRAudnnaudnividdueninait t as aneall lu
=4 W e o = e a s W R =& . 9
ULANYMTIAAAY (WouNuNIAYS) wuTAuudInaauanlszinm 90 s, vazApudia
g a = : ] 1§ :: 4 % c:; = ;
¥unawanAaa 90 ¥, a3t Taswusu phinthite Mo rwandszuim 112 su. Tuaniwiu
e ol Yy e ' - v oo W
wimsvsznevmidnesn luaduasnanaggasnisannsoveu lyriu 18
» ¥
aunudndssin 14 au. Dddedudlusutumseihibmadulgisoniu
» ¥ ¥
25098 (pH 4.6) Auanieauiuduiuthmnemiinddumiinfimadaihaiaseu
UfAseduitunsada (pH 4.4-4.9)
padmsednunlinud uduuu (0-14 1) TUSnusunssiagasudna
A1 (1.78%) e ECEC @1 (238 cmol(+)kg) Hu3um Twunand@oufinannlaoulds 0.08
emol(+)Vkg) Usinaumniidminanaouldd (022 cmolkg) USumunaFudiuamyaey
TAthunats (0.86 cmol(+Vke) taziitFuaeanesafiiluilszTomiar (9.43 mg/keg) Auan
¥ v .
dud 14 w1, o lilSmusunioiagdnnn (<1%) vazasasamuAmaniinl ECEC @i
ABUD A ( 3.62-5.64 cmol(Frkg) NS TwumanGouivanlanu1ad1 (0.04-0.05 cmol

Wrkg) UTuasunii@unnanaldoulddfeneudiags (021-1.7 cmol(+)kg) S



o
ar

I - o s = P 3w e w LY - - w4
aTan 9 Nﬂﬂrl'-ll.ﬂ‘ﬂz'l‘lﬁ'ﬂ'UFI“NlﬂNHaS'Nﬂ'ﬂﬁ“ﬁ]ﬂtgﬂlvnl‘ixﬂ]1M3Qﬂulﬂﬂﬂﬂllﬂﬂ4ﬂﬂﬂﬁw‘lﬁ‘lH'lﬂﬂi:ﬁ.l AN 1 (quﬂlﬂ'l—ﬂi 2541)

Particle size analysis pH Electricat Exchangeable cation Exch, Exch, ECEC OM. TotalN  Aval, P SO‘}-S
Horizon  Depht sand silt clay 1:5 H,0 Conductivity Ca Mg K Na acidity Al (%) (%) {mg kg-l)
fem) ——— % ———— (dSm-l) cmol {(+) kg—]

Ap 0-20 52.36 31.06 16.58 4.39 0.04 3.33 0.75 0.15 0.06 0.14 0.09 443 1.45 0.07 18 B30
Bil 20-40 47 15 27.54 2531 487 0.03 0.29 041 0.14 0.06 4.15 3.76 5.05 0.55 0.12 073 618
Bt2 40 - 63 45.51 25,54 28.95 4.03 0.02 0.11 0.39 0.2 0.07 51 481 5.87 0.48 0.04 063 618
Bt3 63 -94 3c23 23,51 37.26 438 0.01 0.03 0.44 0.17 0.05 7.18 6.74 7.87 0.36 0.03 045 640
B4 94 - 125 41.44 26.02 32.54 4.5 0.01 0.09 0.54 0.15 0.05 6.86 6.75 7.69 0.24 0.02 068 12.68
Bts 125-148 29.98 36.88 33.14 4.5 0.01 0.05 0.67 0.13 0.06 7.2 7 8.11 0.22 0.02 074 876
Bi6 148 - 180 39.36 29.24 314 444 0.01 0.07 0.85 0.14 0.05 6.67 6.51 7.78 0.19 0.01 063 30.09

61
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uaniFonAuanlow 1dd 1t edeudnega (0.31-1.79 cmol(+)/kg) nazihlFnadearoSanily
UseTonidamnn (< 1 mg/ke) (M13199 10) dailuduiiianueauauysaineutim
as Qs as - | < a as " o |
4) naananaasandanan Auntgnhauyinonamanesdaed lugaauiems
[ »
naoniagAunudaduazneuinarumuouududuimiuninnmenuinudafo
- | -3 : =k 1 : a2 .', < : San (-}
(meanuan) ududmnaiimssznaidaing vatiwenidmaudnndudniléduegin
2 = == 4 ar = - ar o, LY ¥ & -~
191 1 waseneal luvuzAnymhdaay (Founuamiug) weTEuLHDAINAN 80 .
0 » » ¥ »
oz udimuFudaanmwin 20 wu. a9t hinutuauisinamswsudy Tavess1aiy
» ¥
Auvudnlszu 17 sw. Hdieausudumiin®hmeaduiisoullunsada
= L =4 ‘;‘ o oy ] -1 8 4 = : =£ -3 oy oy, -y
(pH 4.3) Auaniiifeauiuauindumiinddumiinfimeiwaeumiesjisnau

1Hunsaia (pH 4.2-4.7)

.
a

ARSI MaATNI IR URILY (017 ¥u) UlFumBunisingd
(13 %) iiA1 ECEC @1 (2.62 cmol(®)kg) il5unaiTmumaiFousinanalfoulddaudrad,
(0.18 cmol(+)/kg) USnmuuniiFouiuanalaou’léd .15 cmol(+)kg) USuniunaiFons
nanfou 1461 (0.15 cmolthikg) taziiuTinueanefafiiludss Tomidmin (2.2 meke)
fuddmanimdn 17 9. adldiidTinuBunIoiandnn (< 1%) uazanasmmnImin
1 ECEC #1 (3.17-4.16 cmol(+Ykg) Dil5ua Tvuma@ouinanalfow'lddr 0.08 - 0.13 cmol
(+kg) USnamuniidusiinannldeuldd) 0.05-0.14 emol(+)kg) wasiiinureanaias

sz Towrldmn (0.62-1.26 mg/ke) (13199 11) dmduaudiiniwgauanysaia

12 PSmamazmsnsznevenhriulunuiinaass

1) ¥ a . - : ° a A = g E g L |

[dhmisdunaduanidunazinnuiuiiduan luuinuiuinans sdaaidou
AUNTHUT 2541 SUDUADUAIMIAN 2544 (M3 1N 12 wazgii 2) nurmdawanesdania
asa lSwaduansnnohaans 86145 . sesnsunduilaimaassdmiansed
(7.490.7 W) Wa41 (6.697.2 uu.) naznlasnliluans suiseiiqade Sandagimginiiilasi
i 2 v % q o & w A
dsnenidusan 6,697.2 w. etalsianudeRasaniemsnszasvesdunnduiuiun
Huanuud mlasnaneatadansedl inwauiuduansiuwinfigads 447 fu seaaayuily
ulasmaanddandanad (438 Ju) ade (437 w) uazaswgisd 372 Ju) Tasduazan
nszvodudTrmguudoungennudadeungaimeunazGuaaas ludeuiuna
o A g 9@ - < o r a ' = s = |
laotilFnarhniasnnlwdaunnieudidive s lspaumunlu@ousuiauiuaeu
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Particle size analysis pH Electrical Lxchangeable cation Exch, Exch. ECEC OM. Total N Avai P SO 4:--S

Horizon  Depht sand silt clay LS ILO Conductivity  Ca My K Na acidity Al (%) (%) (mg kg_l)
(cm) % (dSm']) cmol (+) kg'l

Ap 0-14 68.34 15.62 16.04 458 0.03 0.86 022 0.08 0.06 1.16 1.14 2.38 1.78 0.08 9.*_43 7.40
Btl 14 - 40 58.47 13.2 28.13 4.42 0.02 0.31 021 0.04 0.06 3 297 3.62 04 0.03 0.58 19.08
Bt2 40 - 67 55.22 13.21 31.57 4.62 0.02 (.64 0.46 0.04 0.07 246 24 3.67 0.35 0.02 048 22.06
Bt3 67 -90 53.27 12.56 34.16 487 0.01 1.1 1.01 0.04 0.06 215 1.95 4.36 0.3 0.02 059 23.54
Bt4 90-112 44.84 13.11 42.05 486 0.01 1.77 1.03 0,05 0.06 244 238 5.35 0.29 0.02 0.68 1940
Bv 112+ 44.05 15.16 40.79 488 0.01 1.74 £7 0.05 0.06 2.04 1.93 5.64 0.27 0.02 0.5 48.6l
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Particle size analysis pH Electrical Exchangeable cation Exch. Exch. ECEC OM. Total N Aval. P SO:'-S
Horizon  Depht sand silt clay 1:5H,0 Conductivity Ca Mg K Na acidity Al (%) (%) (mg kg'l)

(el % (dSm ) cmol (+) kg

Ap 0-17 4442 2595  29.63 429 0,02 0.15 0.15 0.18 0.05 2,09 2.08 2.62 13 0.08 221 999
Bil 17-33 356 2833 4011 47 0.02 006 006 0.1 0.05 2.9 2.67 117 0.68 0.06 126 635
Bt2 33 - 54 205 272 5679 4.62 0.01 0.05 0.07 0.1 0.05 3.89 267 416 072 008 033 656
Bt3 54 - 100 245 1845  S7.05 4.59 0.01 0,14 0.08 0.13 0.05 3.74 344 414 037 006 051 48.55
Bt4 100-150 1851 2203  59.46 441 0.02 0.08 0.08 0.12 0.05 3.75 3.56 408 0.38 0.07 0.67 27.13
BtS 150-180 2866 2312 48.23 421 0.02 0.05 0.06 0.08 0.05 3.13 2.69 337 0.33 0.05 062 23.62

T
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1.5 vosd 15 1ugin LN
IHou Wseniry $ausu Banidy i Vimend ey $noudu Bueniny smaud
) Hunn (u1) Hunn () Humn ) duan
UATIAU 41 = = * * * * * *
AuUAMUT 41 37 2 - - - : . :
Hunn 41 . . - . 16.7 2 s 1
WU 4l 186 2 47 1 39 4 42 6
nOuNIAN 4l 147 9 213 6 213 10 112 T
tguisu 4l 2793 12 227.9 21 225.5 11 258 17
nIngIAN 4l 119.9 8 229.5 16 121 10 188.5 18
Aavudl 855 6 207.5 12 263.8 14 174 17
fumou 4l 103 7 241.5 12 378 14 160 15
gaAu4l  4li 15 430 9 3245 14 147 13
noATMEL 4l 348 14 170 5 178.5 11 132 10
funAu4l 302 14 70 2 108.5 8 60.7 6
UNTIANAZ 545 5 14 1 872 14 75 6
ANNTWUS 42 1495 8 66.5 4 86.5 6 71 5
Uuinu 42 1165 8 294 12 195.5 11 145 4
YU 42 2575 13 3375 16 99 9 2543 20
wOENAN4Z 196 12 151.8 12 142 9 80.5 7
lguiou42 2005 10 184.6 15 229 16 192 13
nINQIAN 42 3305 16 280.6 16 149.5 16 278 12
damau 42 3625 15 143.4 9 71.5 8 170 13
fusiou 42 291 14 223 13 180.5 12 176.5 10
aamu 42 280 18 289.7 18 327 18 332 23
woAIMIEU 42 210 11 307.3 16 160.5 13 233 14
fuNAN 42 805 7 314 2 65 2 30 3
NNTINB43 865 8 287 7 52 4 15 |
nuAMUL 43 58 6 44 10 132 4 50 4
huauds 243 10 185.4 12 143 7 109.5 7
IHIU 43 3054 14 171.9 12 111 7 220.2 7
WOHAIAL 43 339 11 304.4 14 2485 11 63 4
guieu 43 193 8 280.7 21 201 8 146 5
nINgIN43 136 9 70.3 10 74 6 2114 10
AMANA3 1025 8 309.1 14 177 8 623.6 20
Autiou 43 243.8 8 222.6 12 179 9 234 15
 gaiAn4d3 398 17 289.6 22 Tl 10 248.1 16
NOFINIOU 43 329 12 2245 12 235 11 278.1 11

TUIIAN 43 208 8 66.3 7 44 ) 46 7
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A15199 12 (71D) JeyatTunanidu o) uaziurupnveaamanssr (e, 2541-2544)

v.a74 205l VAN B 1A
Aoy YSuaniwu $wudu Wuaniwy waudy Buanidu $woudu YSuraniwu swaady
) Huan (i) Hunan () Husn () Husn

uNs A 44 283 9 148.1 8 230 6 90.1 1¢

nuAWUT 44 73 6 539 5 43 2 67 5

Tuwmudds 202 14 170.2 11 180 12 92.6 7

WY 44 303 15 46.2 4 121 3 94.2 8

WiEN1nAN &4 268 15 2325 12 215 11 2468 18

ﬁquwu 44 133 10 201.9 12 133 7 1742 18

AIN{IAN 44 201 12 138.6 10 135 5 205.8 10

FaMInU 44 129 11 183.9 14 109 7 165.1 15
AUty 44
ANIAN 44
ORI 44
fuAL 44

E3HY) 3,614.5 437.0 7,490.7 447.0 6,641.2 372.0 6,697.2 4380
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Treatment ﬂ‘.i‘l'ﬁ | ﬂﬁ:\l'ﬂ 2 ﬂi:q?‘ 3 ﬂi:xl'?l 4 ﬂisdﬁ 5 ﬂ%‘d'ﬁ 6 ﬂé’ld\:!"lﬁ?
3010.0. 41 I 7.0, 41 29 10.n42 21 ffA42 1S NN, 43 17 0.n43 20 W, 44
T4 © 1.58+0.17 2.13+0.25 222+ 0.18 2.38 +0.24 2,57 4031 2.62+0.07 3.04 +0,03
T2 1.70 + 0.27 2234017 230+ 0.18 2.48+0.27 2724026 3.14 +£0.20 3.13+0.29
13 150 40,11 2.05+022 215+ 0.19 236+ 0.17 2624035 3.07+032 326+ 0.35
T4 145 +0.51 2.03+0.04 207 +0.04 2.38+0.09 2,60 +0.05 3,00 +0.24 3.00+ 028
T5 1.40 + 0,05 1.85 +0.07 1.95+0.15 2.16+0.10 232+0.18 2,88 +0.08 2,78 +0.21
T6 1.43 +0.21 1.94 +0.25 2,16 +0.20 2.34+0.15 2534019 281+0.16 297+0.14
Control 1.38 1.90 1.78 2.06 2.24 2.27 242
F-test 2.97 2.09 187 0.99 0.93 0.7 0.68
LSD.05 0.18 0.26 0.26 0.31 0.44 0.48 0.43
CV. (%) 747 78 7.05 7.63 9.41 8.98 11,09
1199 14 n15m?mulﬁu'immﬁuﬁ“lwmmﬂuﬁ 17 voanloamanes fandanda
KNS N
Treatment Afa 1 mian 2 R AYan 4 ian s AYn 6 n3an 7
2100, 41 1 a.n, 4l 293042 20n.42 15NN, 43 17 o..43 20 N.W. 44
Ti 3.70 + 0.62 517 +082 5.21 + (.50 5.68 + 0.84 6.31+0.73 6.67 +0.65 7.16 +0.97
T2 4.12 +0.66 5.64 + 0,40 574+ 043 6.46 £ 0.34 6.82 +040 7.37+0.13 8.08 +0.32
3 393 +046 524 +0.34 544 £ 036 593+0.15 7.08+0381 7.50 +0.62 7.60 +0.35
T4 3.53+0.44 536 +0.75 4,86 +0.37 593 +0.35 6.49 +0.67 7.14+0.73 755 + 085
TS 3.56 +0.24 534+0.72 4.74 +0.22 572+0.18 6.20+0.38 6.65 +0.65 737+0.36
T6 3.54+0.59 5.07+0.51 5.07 +0.37 5.99 + 0,60 6.51+0.74 6.91+0.32 7,65+ 0.06
Control 3.62 4.66 485 5.44 6.5 5.89 6.86
F-test 1.07 0.3 1.81 131 0.53 0.74 0.47
LSD.05 0.73 1.14 0.87 0.83 1.41 1.31 1.00
C.V. (%) 10.86 11.74 9.24 7.67 11.82 10.20 10.30

LT
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Treatment |W.uU.-0.A41|nu-nuodl|snat-nndz|a-waaz|fo-mnaz|nu-nosz|snd-nna|innnds| e -and3| no-nv43 [5043-nn44|0-HA44
Tl 11,93 + 0.09] 4.53 + 0.90| 867+009 | 750+ 024 | 5804033 | 820+ 0.16| 6.67+094 | 613+0.74 | 5734019 | 560+0.71 | 687 +047 [54020.25
iy) 1257+ 076|492 +051| 927+041 |840+028 | 620+0.57 | 8.67+057] 793+0.68 | 6.67+0.34 | 5.67+0.09| 7.67+068 | 7.53+£0.50 |6.73 +0.41
T3 13.11+0.16|4.50 + 0.41] 1020+0.99 | 7.87+0.09 | 627+0.09 | 9.00+043] 700+071 | 667+0.09( 627+0.66 | 687+041 | 7.60+000 |6.40+0.43
T4 1333+047|5.60+043| 973+066 | 820+1.13]|667+057|873+0.74| 7.53+041 | 693+009 [ 6734019 7.00+028 | 8.00+043 |6.87+0.50
T5 1243+ 033 510+ 029| 1060+028 | 867+0.52 | 647+0.19 | 887+041| 782+045 | 7.28+041 | 647+038 | 740+043 | 7.52+023 | 6404043
T6 12.00 + 0.65| 5.00+0.75| 10.65+007 | 867+0.50 | 6.60+0.16 | 920+0.00| 7.67+082 | 6.67+034 | 6404016 7.73+0.66 | 7474025 [7.00+0.16
Control 11.50 5.00 8.60 7.20 5.60 7.60 5.60 5.60 4.60 6.20 6.20 5.20

F-test 2.40 0.98 3.75 2.36 147 1,37 0.88 1.69 2.64 3.78 1.84 4.13
LSD.05 1.16 1.29 1.27 0.94 0.83 0.93 1.67 0.90 0.83 127 0.60 0.63
C.V. (%) 5.07 1436 7.12 6.36 7.18 5.76 12.36 7.49 7.29 9.97 6.20 7.60
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Treatment 18 N.W.41 4104l 1542 199W.n42 15042 150042 150043 15HA43 15 d.n43 1I5Wu43  15nnd4d  I5HA H

Tl 20.68 3035 16.80 37.40 42.67 6.83 6.59 42.54 78.13 44.50 43.11 65.35
T2 9,0% 37.41 39.57 3559 30.17 0.3 25.98 50.00 68.13 44,40 30.69 52.15
T3 14.78 29.46 19.96 48.52 36.63 4.63 17.80 65.83 80.18 55.10 5297 70.7%
T4 1 3830 14.90 2832 34.48 847 24.20 56.46 72.78 3734 54.10 50,94
TS 10.61 31.24 13.01 63.47 al.o 0.83 21.80 7748 65.65 46.70 4132 58.01
Té 11.22 24.18 6.62 43.72 17.11 6.37 35.53 68.73 78.81 30.65 34.88 53.59
Control 3.24 51.11 1071 13.88 26.67 22.50 0.00 25.33 56.00 5143 47.62 67.01
F-test 134 0.35 0.87 0.90 1.18 2.04 0.84 .10 0.36 i1l 0.94 0.65
LSD.05 11.36 28.72 22.55 40,83 26.96 767 1298 38.85 31.77 24.98 21.62 22.08
CV.(%) 48.18 48.74 76.15 52.39 43.99 81,55 82.48 35.49 23.62 31.86 39.13 2935

6T
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43.1.5 Ysmasmermisulunnmalud 17

diesunisnanasluyauansiitSinamngemsag  Tululnd
Foaiu (Ui 3, 9) ndsnndinsldiudaszane 6 @eu sxdudunariuniuandives
Snasmemisiulwnvssihudanuiudenarindy 3 1 Juilusregatiovesnis
ﬂﬁnaﬂﬁﬂuﬂmﬁ“lé'%’uﬂu’iué'ﬁﬂqq (T5, T6) n:ﬁﬂ?mtuﬁmmmﬂuhqauf}mﬁvuﬁn
uﬂmﬁ‘lﬁ’%’u{lu‘luﬁmﬁ'\ﬁ (1, T2) uazhildldilo (control) ﬁwn%”mnﬂaqﬁ"lﬁ’%’ui]u‘luﬁﬁﬂ
thunan 13, T4 seiifSnusgemsluluegrzniunladi 145 uiolusangauazsnsd
B uTassudameglszing 202.1% Tuasit 185 uilounsdvdhnlszane 2.1-2.4%
Tunlasi 185uiloludasw  daunasiid5uilolusasgasSinaluTasinululudndu
2628% Uit 3 dSumieadefadidedysyanm 0.17-0.18% Tunnsit 15 uilelusags
uazaanumde 0.14-0.16% Tundasildsuileludard i 3) P TwunaFouiiaeg
%19 1.13-1.18% Tumlaedi1@5uilnlusanqanazannanierszans 0.9-1.12% Tunlasd
WWiloludard dwfulfinuueadesduun Wifonodduidadildislusags Tae
a0 INYsEanm 0.75-0.80% luapuifumanasnaum e 0.65-0.70% lusiafuvsanisnanss
Gt ) ednlsAnwliunnendoimnsiinieanantosnntunlailfilelusasduns
et l181adjs  wwTuvesnwanasvesSinaumniiFouiuluiianuadfusne
uparton TnowuiwinaumuniiFovanasnnilssinu 0.33-037% TuneuSumanesaanie
022:024% Tuntaei 185 uijoludasigauns 0.26-0.20% Tunlaed 185uiloludas i 15ua
FamesTa v udnteoTaofuusinszui 0.18-0.19% 15 020-022% Twiaeitld
suifeludanganas 0.18-020% Tunlae 85udlelusasdr  dmiuTuseuiidanasdniios
nnlszinm 14-16% indauszana 13-15% Tasluungveanismaneusu @eudiguiou

2543 wazAUAMILT 2544 Wi Tuseuliniga (16-21 wn/nn) Tuntasdi1&suilslusasgs

4.3.1.6 auddmamiunzUimusigemnsludy
VM InsAnuianivesduuy (015 su) WU pH M3
Rsunlasdeusaies Tage pH oglushalszinm 42 - 4.9 aaeanisnAnes (U7 5)
Bnansanuann/dou RezgiifloniivanaonW8uns EcEC  SewRududmioonn
Wz 1.2 - 1.9 cmol(+)kg, 1.1 - 1.7 cmol(+Ykg Haz 1.7 - 2.5 emol(+Vkg Tutl 2541 11y
sz 1.2 - 2.5 emol(+)kg, 1.1 - 1.8 cmol(+)/kg taz 1.8 - 3.2 cmol(+)/kg amdwy uil
2544 Tﬂuﬁ‘lﬁﬁmmumnﬁnﬁ'ummi’niumﬂﬁﬂué’mm’n 9 (gﬂﬁ 5) nnmaunieiagi

4 v 1 Bl ﬂ:’ ﬂ. J
msasunlasiemnnaglugralszana L1 - 1.4% USum luTasounsmuamivvudnies
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WInYszanm 0.05 - 0.07% esunimaasaluil 2541 vfl'uﬂi:mm 0.06 - 0.08% Tuil 2544
Punureaesoiulss Temimuduosedmouninlszinn 3 - 25 mgke Hasums
nanoatiullssutm 25 - 125 mgkg Y 2544 Tmﬂuuﬂmi‘i“ldﬂu”luﬁmmmnmqua:qq
(T3, T4, TS5, T6) ﬁﬁﬂaﬁﬂa?ﬁﬁlﬂuﬂsﬂwﬁqa (iﬂﬁ 6) hiresimsuldounlasves
ﬂ?mmimﬂwiiﬂlﬂa{ﬁag'imhuhzmm 10 - 50 mg’kg AABAMIINARBY  BE1e l3fiA
Bunusadsuiuannldou s aaaudnfesoimlszuie 010 - 070 cmol(+)/kg Tumeu
Sunanesi) 2541 Wutlszana 0.10 - 0.45 cmol(+)/kg fimsmuduvenSinauniiFoud
uannfAou&uas Trmadofuan/aou 1Bnndssnm 0.03 - 0.10 cmoktYkg uAz 0.05-040
cmol(+)/kg il 2541 |ﬂuﬂszmw 0.03 - 045 cmol(+)kg uaes 0.05 - 0.65 cmol(+)kg
awdwy @ 7) Tasdfauunii@oumas Tmmadsusaunnnlunlasiildilolusas

thunmuaxga (T3, T4, T5, T6)

4.3.1.7 HARDA

sudadeuiiguioy 2544 waseniinisldijo 36 1dou (Fulade
» ¥
AsansnluABUNgEMIAN 2541)  wuhilanuuanavenihminnzaws Ay 1A
ammand s lildsdigmeadd (p<0.05) Tasmlashlafjoludasiigandnzlduania
{4610 T1 = 268.4 N, T2 = 278.8 AN, T3 = 338.0 AN, T4 = 336.0 AN, T5 = 331.6 AN, T6 =
< P 4 g . R ya o owvg

370.2 o1, (gﬂ'ﬂ 8, AN 17) Furu'ldan T3-15 himinnzaeiuezaulndifgeiuudd
A Te Uszitu 3239 nn. nazilleAmanizkandalusis 24 Weugaie (nIngIAN 2542 -

finuou 2544) wualiuvesmisiinaninazaunidusesdniuivdu@izunisnans

dmSusnnunzawazaw/Aunudl (Ui 9, mmieh 17) Smlndifoenu
Taolinur T 22-25 neawlu 13-T6 ilaifouiy 21 nzatwlu T1 uas T2 Tasfid1uiu
FA b AN 4
nzmwazauil hitldwandiussuihivdagmeadda  (P<0.05)  adnlsiamsinimin
nzawazayuazsnunzmeazauvemnulasilafjfalimgannlunlas bilaijosddeou
. » w
Taomwi luudashlaijoludasigs (T6) AlMiminnzawazania 370.2 nn. Swunzaw
Al =y e P 1 1 < - ;’ as F ]
azaw 24.1 neare damsudundah hilafjenlfiminnemeazauiios 159.0 nn. uay

NUIUNZAWATAY 13.5 NTaw
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MmN 17 dhmianzavaamasazau (kg/plant) LAZSUIUNTAWAMAROAL T (no. of FFB/plant)

¥ »
VUNPAWAITUNIINANBY (W.7.41-11.0.44) nazTusa 2 Uganiovesnisnaass

(R.1.42-11.9.44) ¥l aanAnoI9anIaas

Treatment Accumulate FFB yield (kg/plant) No. of FFB/plant

from the beginning last 2 years from the beginning last 2 years

TI(F) 268.4 2227 21.5 16.5
T2 278.8 2225 21.0 14.9
T3 338.0 284.5 25.6 18.7
T4 336.0 286.9 244 17.8
T5 33l.6 273.4 22.0 16.5
Té 370.2 3147 241 18.6
Control* 159.0 122.7 13.5 9.3

LSD (P<0.05) 97.3 86.7 6.5 54

CV (%) 16.7 17.7 17.5 15.4

* Control plot does not include for statistical analysis as it has only one replication and its purpose

mainly for reference of unfertilizer plot.
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43.1.9 feyaibesduvesdunumindaiazwtd

ﬁaumﬁmﬁuumﬁunumsﬂﬁﬂ‘l‘f’ii’mﬂﬂdwmﬂﬂ amsalais
miadafis Amsernuiuifien uazssiuannmsvionanda Tashasnsimanafidu
Aundsvesnmautiuamia i dwmsumsvosandaiamds 2.2 1m/mn. nemoaaiinnTag
ﬁqﬂmnn15|ﬁuﬁaqaﬁzﬂu§allﬁt§nﬁﬂﬁﬂauﬂumﬁamﬂdﬂu (UNIIAY 2542 - NQUIOY
2544) filunan 30 iAeu Tﬂuﬁmmi’l’aymﬁmﬁui‘{lu"li'é\mﬁﬂﬁm‘i'wﬁu 22 #u (@ 18)
wuimdasiiidialusasnhuna (13) Werlsanigagaiduiu 9,111 vm/ld sesaan
dhudanilosedudr 2) Wilsaqns 7,725 vm/ls msldifolusanga (Te) Tinaningn
qeqade 7,452 nn/ls diedioudiy 6855 nn/ls Tu T3 ndidednd 1990 lumsnayuTae
mwisilofldiutuda vl Te Hinlsqniduites 5,523 vmls dmSunshadiudadou
Mesunnnsvisrandaasaidoislunsamu (VCR , Value : Cost ratio) #ud1 T2 Tvan
VCR quqafio 2.85 sesaquuilu T1  (VCR= 2.56), T3 (VCR= 2.53), T4 (VCR= 1.98), T5
(VCR= 1.69) haz T6 (VCR=1.51)

dmFusunivvesdunumssianazseidmaniuiTaelddeya

avay 30 WavAInaudmaas A luasan 19
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= - a4y - PN - 7 J w daw @ '
msaf 18 wandamAsAununisnasuazitlsunissdataminiunlaileludanan g vas

nnananeatininasa (foyadad 1.n.42-1.0.44)

Trealments  Accumulate yicld 2 Cost of pnaduclion'f:i Income 4 Profit VCRJé
(kg/rai-) (Baht/rai™) (Bahtrais)  (Bahtrai)

T1(F) 5,329.00 4,571.93 11,723.80 7,151.87 2.56
T2 5,410.00 4,176.59 11,902.00 7,725.41 2.85
T3 6,855.00 5,969.19 15,081.00 9,111.81 2.53
T4 6,614.00 7,347.65 14,550.80 7,203.15 1.98
T5 6,737.00 8,789.25 14,821.40 6,C32.15 1.69
T6 7,452.00 10,871.28 16,394.40 5,523.12 1.51

f1 625rai=1ha {2 accumulate yield during Jan 1999- Jun 2001 (22 palms/rai)

{3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

{4 average price of FFB 1s 2.2 Baht'’kg /3 Value : Cost ratio = Income/Cost of production

- = a 9 o o L P o ? P ) o '
MIN 19 pandamdsaunumssdanas i i lumsndsthaminiunlsieludesidae 9 ves

uasnanvetanianss (nisswilindoya u.n.42-0.0.44)

) 3 4 5
Treatments  Average yield™  Cost of production™ Income — Profit VCR™

(k\t__r,/rai’l fyear) (Baht/rai_l fyear) (Bahn"raiﬂ fyear) (Baht/raiﬂ/ycar)

TIHF) 2,132.00 1,828.00 4,689.00 2,681.00 2.56
T2 2,164.00 1.670.00 4.761.00 3,091.00 2.85
T3 2,742.00 2.387.00 6,032.00 3,645.00 2.53
T4 2,645.00 2,93R8.00 5,820.00 2,864.00 1.98
15 2,695.00 3,516.00 5,928.00 2412.00 1.69
T6 2.981.00 4,348.00 6,558.00 2,209.00 1.51
/1 625rai=1ha {2 average yield during Jan 1999- Jun 2001 (22 palms/rai)

{3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

/4 average price of FFB is 2.2 Bahtkg /3 Value : Cost ratio = Income/Cost of production
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Treatment s J4R 1 Asan 2 AsIn 3 A 4 nian 5 fATIN 6 ATIN 7
2140, 41 3R, 41 18 NN, 42 20 1.1.42 15 0. 43 17 0.n.43 2000, 44
Tl 3.93 + 0.45 4.04 +0.13 3.40+0.14 438 +0.37 442 +0.15 4.77+0.22 524+0.22
T2 3.97+0.18 4.16 +0.27 3.46 +0.32 4.49 £ 0.10 437+039 482+0.10 5.25+0.09
Y 353+034 3.30 + 0.04 330+0.16 414+ 035 4,20+ 0.40 432+025 5.05+0.37
T4 387+0.27 3.88 +0.15 3.87+0.49 445+0.12 459 +0.22 5.67+227 541 +0.20
TS 3414027 336+ 0.33 3.10 4 0.47 3.80+0.18 406 +0.38 412+044 482 +044
T6 3.62 +0.51 3.69+0.43 3.37+0.19 4.15+037 4.51+031 4,82 +0.46 5224039
Control 3.93 4.12 3.96 4.44 4.34 448 4.78
F-test 1.42 312 1.39 2.01 0.72 0.61 1.03
LSD.05 0.6 0.63 0.68 0.57 0.73 2.17 0.45
C.V. (%) 9.07 9.34 10.99 7.51 9.24 25.28 6.69
maad 21 n1'3n?tylﬁuTmmﬁ;’uﬁﬂluwmw’luﬁ 17 vounlnanaans fsndags g isil
NS I )
Treatment At 1 Atan 2 AT 3 Y4 AiaT s ¥ 6 A3 7
2100, 41 3a.0.41 18 W, 42 21 N.9.42 15 A0, 43 170043 20 NN, 44
Tl 9.86 + 0.65 1056 +0.16 10.10 +0.06 10..91 +0.21 10.80 +0.57 11.00 + 0.4 11.73 +0.26
T2 9.55 +0.46 9.78 + 1.43 10.26 + 0.95 10.66 + 0.80 10.63 +0.35 1027 +0.36 11.90 +0.20
T3 9.05 + 0.48 9.41 + 0,58 9.09+0.74 10.51 +0.28 10,31 +0.54 9.68 +0.20 11.27 £0.22
T4 9.47 + 0.80 9.76 + 0.61 10.52 +0.13 11.10 + 0.44 10.72+0.29 10.75 + 0.48 12.56 + 0.29
TS 8.76 + 0.70 8.68 40,53 9.06 + 0.46 9.03 + 1,00 9.82 + 0.85 9.90 +0.38 11.04 + 0.51
T6 9.25 +1.20 9.78 + 1.62 9.74 + 1.17 10.60 + 0.67 10.60 + 0,65 10,19 +0.20 11.50 + 0,53
Control 9.49 9.95 11.57 11.19 11.04 10.9 12.00
F-est 0.61 117 1.29 2.24 1.56 397 3.98
LSD.05 1,57 1,78 £71 1.51 0.97 0.87 0.6
C.V. (%) 9.27 10,15 9.55 7.96 7.21 4.65 3.98

By
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4322 Iwunnluiadiany
Tumsiuinsnnumsluiadianiumng 929 3 @y aceams
yaaey (@130 22) 6w hinusnuuandrndasuvesmassuausiaenisinijeludas
\ v Yoo ¥ | ' ¥
a9 Tasthdwminiuiinsadamaludivaudszanm 5-6 nsly Turegeioves

N15NANBY (HUIMU-NOENIAY 2544)

4.3.2.4 daaiumsiiio
linunsasuauessiFaeuvesnis laijeludasiine 4  dedaniu
] as ns o P ] -] @ a o ot ]
vounmilolunlamaassdiniagsmygisiil e lsnawdadumeaiisiinganiilundas
v e w a o 1 ¥ o o - W
nanodaniaaTaaasasuiiminsznsdtdoud A tusell @i 23) Tavlugnisves

ANINANDY (NUATHUT - WquMIAN 2544) dadrumabollszum 26-80%

43.2.5 YFmusmennsluluninniluh 17

ar o o 1 o oar ] =a
mlamanssdaniagruginiiunlawesiinvualvg - #i
amidaneduAugiud insleijeludaniinoudiegs weulwilsugaida 4 nnsédu,
TwunmFouaaelsa 3 ansdu uazHuremala (Cristmas Island Rock Phosphate)

bd s M 1= » - | ar r: ot a4 + -!'1
2 Ay hillsuuswemsavaneglufuinaneies  Aniumadiveasijuiem

a * 1 [ ) a [} v as
sarileiannzanluamanore 3 Tase e liMuanuiendavemanisnanesfaou
U5um luTasiou, Hearesa naz Twmmdoy Tuluves T1-16 Turngamesvaimnanes
fsaglusialndifuaniu Aie 2.4-2.6%, 0.15-0.17% naz 0.92-0.95% (37 21) YSunuamoy
wazunntiFoululvveunlasiladleludasige  (15,T6) Sulidinaasnn 0.74-0.75% uay
0.27-0.28% Iuasuisudunanounie 0.69-0.72% naz 0.19-0.25% awdwn (31N 22) Tu

' ) = o o« s o 1 P | s ] t
Framsvednisnansadiiudaes uarTuseululudimsdialndmeanulaseagluy

0.17-0.19% naz 14-16 ¥p/nn. amdwylurieheveaniinanes  (3Un 22)

4326 audamaminazldSuiasigems luay
vinmsiaziauianmives@duuy (0-15 ¥u) wuimasanis
nAaad (2541 - 2544) A1 pH Umansahuanion’ld  dhinnesgiisiensinann/aenls
uazAr ECEC insnlasundaaieslunndnaiilonldlasiiseglusinlssnm 3.7-55,
0.2-2.0 emol(+)kg, 0.15-2.1 cmol(+)kg 4az 2.9-6.3 cmol(+)/kg AWAAY (31 23) Uim
a s oA Y 3 o = £l ] = a 1 1
suvIeanuazdiuie lulassuimuaninisdsunlanleaswmeniy  Tasegiuyn

Usenm 1.3-1.6% naz 0.06-0.1% awddy (gUi 24) USmrearsiaiilualse Tomd
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Treatment |W.u.-o.a41|no-vwo4al|sad-nngz| Ta-nndz| Do-and2|no-wod2|sad2-nn43|Ua-wn4a | To-0n43 | nu-nud3 |5.n43-n1.44|5.0.-%.0.44
Tl 1013+ 096527 +034] 787+025 | 547+066| 5474034 | 647+047| 567+062 | 593+038|527+034| 610029 | 733+0.57 [5.13+019
T2 1072+ 0.08] 490+ 0.29] 7.27+052 | 593+025| 5.67+009 | 6.67+075] 560+043 | 627+0.52|507+009| 680+0.16 [ 7.73+0.09 |4.87+0.09
T3 10,65+ 0.18] 4.40 +049| 7.87+025 | 593+0.25] 5204033 |627+0.09| 587+077 | 627+041{580+0.16}| 6.13+0.52 | 680+0.59 |4.87+0.09
T4 980+0.16|500+049| 7.73+034 | 5804033 | 580+028 | 613 +025| 580+033 | 5534050 [ 533+0.19| 587+0.52 | 7074052 |4.93+0.19
T5 987+057|540+098] 760+057 | 587+025]|573+034]673+009| 600+000 | 627+0.19 [ 5.40+0.28 [ 653+0.25 [ 7274041 |533+0.19
T6 1033+050]437+026| 7734025 | 613+009]553+025[667+0.19| 580+0.33 |633+034|487+025| 633+£025 | 720+0.16 | 5.00+0.16
Controt 10.00 4.66 6.60 4.00 5.00 733 4.00 533 5.70 5.33 6.00 5.00 -

F-test 112 2.01 0.57 0.2 1.75 0.84 0.23 1.97 3.16 2.50 0.93 2.29
LSD.05 1.15 0.94 0.94 0.77 0.52 0.83 0.94 0.70 0.57 0.68 0.72 0.27
C.V. (%) 6.18 10.76 6.74 7.21 5.12 7.11 8.87 631 5.84 5.83 7.69 4.16

0%
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Treatment 18 N.W.41 4 Wy4dl 15AM42  19%A42  150A42  15w0.42 15043 [5HA43 150043 15W043  1snndd 1Swn 44

T1 31.83 42.86 4496 37.97 4851 53.68 26,00 28.87 30.22 54.24 55.61 50.44
T2 35.66 46.83 51.86 41.21 5816 34.51 3313 26.08 17.37 $373 52.38 40.44
T3 29.36 49.15 47.31 47.79 58.78 67.36 26.80 10.17 43.11 64.68 56.91 45.11
T4 32.92 43.23 53.91 57.48 72.22 5532 27.87 25.56 43.67 56.26 60.98 50,89
TS 35,50 45,72 45.50 32.84 61.40 41.63 15.80 19.34 41,64 58.93 37.10 27.11
T6 39.06 53.66 51.03 43.80 48,43 46.11 35.07 30,79 49.22 61.90 50.69 26.78
Conltrol 26.36 44.05 39.39 36.11 41.67 73.61 11.00 8.00 0.00 9.61 36.67 80.00
F-test 0.70 0.53 0.15 1.30 1.44 351 0.39 0.75 1.81 0.52 1.64 0.78
LSD.05 12.85 17.50 29.51 2917 2339 19.44 34.15 27.56 2134 3224 14.35 27.52
CV.(%) 20.74 20.50 33,05 38.33 22.20 21.48 68.40 64.56 40.05 3130 21.34 5331

IS



52

N (%)

2.80

2.60

240

2.20

2.00

0.1%

0.17

0.16

P g’/-)

0.14

0.13

0.12

K (%)

0.70

1.10 4

050 -

Rainfall (mm.)
2

e}

r . - - e et o

Feb98 Jun-98 (Oct98 Feb99 Jun-99 Oct-99 Feb00 Jun00 Oct-00 Feb01 Jun-01
Month-year

UTinusmemis (N, P, K) masTuluvvasmalid 17 nazalSunmdu (an41-0.0.44)

vaaunlamanestmingsmgi ol



53

s888°

(‘wnr) [ejurey

Jun-01

Month-year
UTuas1q8mis (Ca, Mg, S, B) ndsluluvaamslum 17 uazalSinaru (n.n 41-3.0.44)

Feb98 Jun-98 Oct-38 Feb-99 Jun-99 Oct-99 Feb00 Jun-0¢ Oct-00 Feb-01

2

o

SmdRqI it

yauilaimansy



54

VOIRUNAIWAN 0-15 BN, (2541-2544) veauamanssdeniagimginil

B ]
6.00
——T1
3 5.50 - -
-
£ —h—
='§‘ 5.00 e
w ~¥M—T4
= 450 —— 13
B
+T6
400 -
~sod= Controt
350
3.00 -
——T
2
£ 230 - S
A
g e i
2 *—
z 160 - —¥—T14
c
F —X—T5
g 090 ——1s
—3¢ ~—4— Control
0.20 -
265 -
——Ti
215 <
E} ! ——n
% 165 4 } —h—T3
g !
= ' — 14
ERALE.
= —X—Ts
=]
065 ——1s
. —+— Conirol
0.5
715
;.Z 630 1
2 ——12
= 545 A
B —h—T3
E 460 —M—1s
G
= 335 4 —M— 15
290 G ——1s
—4— Comtrol
1998 1999 2000 2001 b
ql » ci 4, A d‘. =y o o2 d ﬁ‘ ]
23 Aundsves pH YSinunsatuann)don1d YTnuesgiifioniiuann/doulde1 EcEC




35
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¥

M 24 hminnzasaanvasay (ke/plant) 1S $IUIUNTAIWAAN AOTZ TN (no. of FFB/plant)

Fuiin@audizunNaass (W.a.41-i.0.44) nazTugs 2 tgadovesninanes

(P.9.42-11.0.44) vounjasnanssdandagswg il

Treatment Accumulate FFB vield (kg/plant) No. of FFB/plant

from the beginning last 2 years from the beginning last 2 years

TI(F) 595.91 428.01 30.14 19.16
T2 612.24 417.48 33.44 20.32
T3 568.89 405.24 31.25 18.78
T4 603.92 434.79 32.39 20.45
T5 591.60 404.23 31.28 18.28
T6 592.24 430.15 3257 19.97
Control* 553.74 364.66 31.31 17.26
LSD (P<0.05) 30.64 74.78 3.94 291

CV (%) 7.46 9.79 6.82 8.2

* Control plot does not include for statistical analysis as it has only one replication and its purpose

mainly tor reterence of unfertilizer plot.
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»
o4 ar a ar " P
U aamAaBItanIAgs WL 51 (YaNaAINA 1.A.42-11.0.44)

Treatments Accumulate yir:lclf_2 Cost of productionﬁ Incomef_‘ Profit VCRLS
(kgfeat) (Baht/rai ™) (Bahvrai®)  (Bahrai®)

TL1(F) 11,618.00 6.890.10 25,559.60 18,669.50 371
T2 11,496.00 5.926.21 25,291.20 19.364.99 427
T3 11,046.00 7.188.18 24.301.20 17,113.02 3.38
T4 11,799.00 8,830.30 25,957.80 17,127.50 2.94
T5 11,274.00 10,132.80 24,802.80 14,670.00 2.45
T6 11,597.00 12,128.84 25,513.40 13,384.56 2.10
/1 6.25rai=1ha {2 accumulate yield during Jan 1999- Jun 2001 (22 palms/rai)

{3 costof production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

{4 average price of FFB is 2.2 Baht’kg /5 Value : Cost ratio = Income/Cost of production

it a ) = o a # Yo day ar v
#1919N 26 Hﬂﬂﬂﬂmﬁtlﬂ'u‘)qUﬂﬁﬂﬁﬂuﬂxﬂﬂﬂuﬂ'liNﬁﬁﬂmllu1uuﬂ1¥ﬂﬂju€)ﬁﬂﬂn ] Y94

«  a PO o y w a
mlaananssdandagsugisiil andenolleindoya ua.42-5.0.44)

fon

‘2 . 3 ‘4
Treatments  Average yield—  Cost of production Income ™ Profit VCR

(lszg/raii fyear) (Baht/rai i/year) (Baht/rai Ll/year) (B aht/rai'l/year)

T1(F) 4,674.00 2,756.00 10,223.00 7.468.00 3.71
T2 4,598.00 2,370.00 10,116.00 7.746.00 427
T3 4,418.00 2,875.00 9.,720.00 6.845.00 3.38
T4 4,719.00 3.532.00 10,382.00 6,850.00 294
TS 4,510.00 4,052.00 9,921.00 5,869.00 245
Té 4,639.00 4.851.00 10,205.00 5,354.00 2.10
/1 6.25rai=1ha {2 average yield during Jan 1999- Jun 2001 (22 paims/rai)

{3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

{4 average price of FFB 1s 2.2 Bahtkg /5 Value : Cost ratio = Income/Cost of production
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Tidnuvalu (pn.)

Treatment Ay 1 s 2 M3 Asan 4 Alms Ay 6 7
31109 41 2919, 41 18 LW, 42 20 1.91.42 15 0.1, 43 17 .7.43 20 N.W. 44
Tl 2.46 +0.09 3.00 £ 0.25 276 +0.28 330 +0.28 3704017 3924015 3.69+041
T2 2224039 2,78 + 0.43 2.58 +0.39 3.00 + 0.48 313+ 047 333 £0.51 3.56x0.72
T3 2224033 279 +0.35 271 +0.34 3.16 +0.38 343 +033 3.60 +0.69 378+ 0.61
T4 236+ 0.13 294 +0.16 2,80 +0.06 3.20 + 0.04 3.24 +0.13 349+0.14 3,78 +0.23
Ts 2.18+£0.49 2.84+0.41 269+043 318 +049 345+ 063 348+0.53 3.88+ 072
T6 2.22+0.17 278 +0.16 274 +0.15 331£0.12 3374027 3.601+0.21 3.85+032
Control 230 2.99 229 2.64 2.65 253 2.66
F-test 039 0.16 0.12 0.2 0.53 0.13 0.08
LS0.05 0.57 0.72 0.7 0.81 0.85 0.65 0.91
C.V. (%) 13.57 14.09 14.27 13.88 13.77 1575 18.74
M 28 n15tﬁm“lﬁu'[ﬂwwdifuﬁalwmmﬂu?i 17 vouutlaamanny Sandanseil
ity ooty
Treatment Ased 1 AsaT 2 A 3 AT 4 Aef 5 RET asaR 7
31041 1 0.A. 41 18 N.W. 42 20 1.91.42 15nn. 43 17 0.9.43 20n.W, 44
Tl 6.85+ 045 7.78 +0.71 7174034 8.65 + 0.83 8.51 +0.84 8.77 £ 0.62 9.64 + 0.91
T2 6.14+1.17 7.05 +0.79 6.62 + 0.69 8.04 + 1.07 7.74 +0.99 835 + 1.0 8.91+0.97
T3 6.23 + 1.16 7.42+0.92 6.98 +0.69 7.93 +0.73 8.56 + 1.38 8.61+1.08 9.72+1.21
T4 6.33 +0.64 7.47+0.35 7.27 +0.67 830 +0.59 8.02+0.22 8.40 £ 0.37 9.00 +0.15
TS 5.69+0.81 720+ 1.18 637 +0.91 8.34+1.25 8.01+122 8.28 +1.38 9.01 + 1.45
T6 6.10 +0.11 7.06 + 0.41 6.69 +0.43 8.41+0.21 8.08 +0.21 9.18 £0.16 8.95+0.79
Control 5.70 6.75 6.72 6.78 588 5.52 6.18
F-test 0.61 0.29 0.83 0.16 1.95 0.3 0.27
L50.05 151 1.66 121 1.91 2.04 1.97 1.58
C.V. (%) 13.39 12.41 9.66 12.73 14,35 12.59 13,35
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M3 29 Srurunilulagmdsveshdniuiudu Aafredulugiee) veanfomenseimansed

Treatment [IL.0-0.A41|0.0-NU4L| SA4L-NN42 [T n-nnd2| To-an4a2 | no-wed2|sndznnds|Da-nnds| fe-wndas | no-nuds [5.n43-nn4ed|5n-nnas
T1 11631 04214.13+0.74]| 7.73£0.19 } 613+041 | 6404028 | 720+0.75| 62+000 | 680+049|520+016{ 7.00+033 | 780+ 033 |520+0.16
T2 121320.62/4.20 £ 0.57 7.47+£0.50 | 640+ 033 [ 6734082 7202059 6.00+ 057 | 6.80+043 | 533+038 | 633+052 | 7.53+025 [4.93+052
T3 12331 0.66)4.33+0.66] 7.93+0.68 | 6.67+034 | 620+0.16 | 720+ 1.07| 660+057 | 693+009 | 547+034 | 6274082 ] 773+034 | 520+0.16
T4 1320£043]5.20+ 043 8.2740.52 | 6474025 | 640+043 [ 7.20+0.57( 633+ 111 | 7.00+0.16 | 5.60+0.16 | 7.67+0.50 | 830+030 | 5.53+0.09
TS 13.3810.26/5.38 +0.26| 7.93+0.38 | 7.07+0.19 | 7.274025 | 7.97+0.56| 7004049 | 733+034 | 580+057| 740+ 043 | 847+050 | 5874009
T6 13132041/520£043( 8.73+0.50 | 687+047 [ 6.60+0.43 [ 7.60+065| 647+098 | 7.47+025 | 5.80+043 | 6.60+128 | 807+075 |598+0.18
Control 13.00 4.60 7.30 4.60 7.70 6.30 5.00 7.00 5.00 3.80 8.00 5.67

F-test 3.87 1.94 1.59 2.64 2.24 0.45 0.45 4.16 1.12 1.37 1.13 6.42
LSD.05 1.12 1.30 1.11 0.63 0.79 1.52 1.63 1.41 0.73 1.55 0.75 0.36
C.V. (%) 4.90 15.14 i 545 6.57 11.30 13.94 3.38 7.26 12.40 7.23 5.19
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Treatment 18 W4l 4Mu4dl 15 nn42 19 ®.f.42 150.7.42 15W0 42 150W43 15 H.fd3 15 0743 15 nu43 I5NH44 15WA 44
Tl 38.52 50.94 35,61 3292 52.06 50.23 2833 33.83 63.67 51.25 28.96 48.78
T2 32.55 42,19 41.41 34.10 36.48 30.57 14,77 25.00 33.65 50.17 30.69 24.89
T3 45.92 34,68 42,13 3777 45.01 56.00 31.07 23.55 60.62 63.84 47.94 3256
T4 41.83 49.46 38.09 46.51 66.46 46.63 29.27 3119 61.67 62.59 28.20 42.70
TS 41.67 15.86 2194 27.34 47.74 28.03 20.40 25.90 50.29 31.20 21.74 2939
T6 41.21 42,53 36.70 44.26 47.02 28.80 23.70 36.47 57.56 53.82 49.58 34.34
Countrol 30.53 29.17 16.11 26.19 38.10 6,70 0,00 13.03 833 33.33 370 27.62
F-test 0.69 1.02 1.11 023 0.82 1.73 0.38 0.47 0.97 251 1.8% 0.79
LSD.0s 13.30 20.90 2195 20.73 34.49 3102 3191 24.10 36.00 23.41 20.80 22.03
CV.(%) 18.67 26.93 33.54 58.79 18.60 43.12 71.33 45.18 36.25 24.68 45.13 48.32
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433.5 ﬂ?mmmqmmﬂu‘lumnmﬂuﬁ 17

manmassanydit hundaadildilelusasige (15, T Hlfim
sgems lulugaTasmwz TuTasisunnzearesa Fairegluag 247 - 248% uaz
0.16 - 0.17% AAdy (Uil 39) dlefiaudy 2.15 - 235% uaz 0.15- 0.16% i T1uaz T2
AMAIRY ﬁm%"uTwlmmi’muﬁuuﬂﬁuqai‘mﬁnﬁ'au Tuasiilailoludasgs Tasiineg
dszng 112 - 113%  Bnamadomasuniidon Tuluveaasildijeludasged
wnWaitaaauiefousuulasiilaflelusasd (12) uaz'hilddlo (Control) Tanaansnin
0.89 - 0.94% LD 0.21 - 0.25% IMAB 0.74 - 0.85% 1Az 0.20 - 023% AWMAY (3ul#t 40)
dmiunusameitinaanuinfeoiefiouiuseudummanes ndinahivandieiu
wnvin ogluyialszunm 0.16 - 0.20% dnFinaTuseuTulusinn Wdutudatenlu

ﬂ' ¥ L L] L4 A
wlasiilatjoludasigeegiugae 16 - 18 unnn. (U9 40)

4336 muamuniivazdSinusgemsludu

NMIINATIZHANTAMTUDIAULY (0-15 %) NUIIRABANI
AAaed (2541 - 2544) i pH UTInmnsadnaniiou’ld USimesgiidiouiuann/fonldun:
i1 EcEC hispsiimsnlAsundannninlunndasileiildlaoisteglszum 4661,
0.05-0.45 cmol(+)/kg, 0.05-0.8 cmol(+)kg 118 3.9-10 cmol(+)/’kg A WA AL (g’ﬂ'ﬁ 41) U5
uv?ui’wquﬂ:ﬂ?mm'luTﬂ'sn]ufl’:wuﬂﬁﬂ1snﬂ?;uuuﬂmﬁaUmmﬁm‘ﬂ‘mﬁ'u Tagaglutoa
Usz19 1-2% 1ag 0.05-0.1% MUG1AY (gﬂﬁ 22) st lsammud Uhinademlesafiily
U5z TemiS i Famadantesuos Tmmadenfuannden IdfidvAuiunndsanm 20-200
mg/kg, 10-30 mg/kg 1ae 0.4-1.0 cmol(+)/kg Tt 2541 Wludszum 20-300 mg'kg, 10-60
me/kg 1102 0.4-1.5 cmol(+)/kg Tull 2544 wud Ay Tmﬂuuﬂmﬁ"ﬂdﬂuiué"mnhuﬂanﬁqqa
ﬁﬂ%‘mmmmmimfh'f:qazf}mﬁﬂuﬁnuﬂmﬁ‘lﬁ?uﬂa‘luﬁﬁﬂﬁ'ﬁ GUT 42 uazgIld 43)
Ynunisnlfounlasusaueai@on (1.9-7.9 cmol(+)/ke) wazuunilFoudinannldould
(0.4-1.3 cmol(+/kg) 1nmin (3114 43) adfiuun TuvesmsiviuvesmniiFoufiuann/dou
‘1ﬁ"luuﬂm'ﬁ"lﬂ'ﬂuiué)”m11]114nmﬁaqaﬁﬁﬂﬁﬁmunﬁﬁuuﬁunnnﬂ%‘uu'lﬁ'nﬁmi‘luﬂs:mm

1.1-1.4 cmol(+)/kg

4.3.3.7 HANDA
ay Y .,’ o n’: CA' A. J % -
napaanithiminmzawrAasay AUATIAINARDURNAUETEN
' A 4 v a
m3ladle muvuludasigalasiunn 423 anJau (T W 430, 452, 488, 489 1Az 480

¥ o S A 4 i I
AnJAY T2, T3, T4, T5 iae T6 ANG1AY niszlanuuananetsanunnmlas hildais
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’ » [ I3
M 31 dninmzawaasfsazan (ke/plant) LAZTIUUNEDWAAINAOAL AN (no. of FFB/plant)

TUNNAWAITUNINANDY (W.0.41-11.0.44) unz Tuas 2 Ugaioveaniimanos

(N.9.42-11.8.44) veunlamaassdaniansedl

Treatment Accumulate FFB yield (kg/plant) No. of FFB/plant

from the beginning last 2 years from the beginning last 2 years

TI(F) 423.2 276.80 2418 13.62
T2 430.86 288.10 21.89 11.95
T3 452.32 302.17 2541 14.02
T4 488.73 337.51 27.09 16.18
T5 489.47 335.30 24.26 14.07
T6 480.01 310.23 25.57 13.59
Control* 181.12 109.66 13.16 6.49

LSD (P<0.05) 65.99 80.25 5.38 5.07

CV (%) 7.87 14.31 11.97 20.07

* Control plot does not include for statistical analysis as it has only one replication and its purpose

mainly for reference of unfertilizer plot.



80

600 T I T 1 T

500

400

300

FFB vield (kg/plant)

2
200 e V= 243.50+0.27x—0.00007x .

100 H i 1 1 1 L
0 500 1000 1500 2000 2500

Rate of N application (g/plant)

1141 46 Arwduiufszuiniminnzateaa (FFB) azau (11.n.2541-11.8.2544) uazalsum

fleTuTaswunldusanlamanestnianszi

600 , :
o [ ]
5 500k .
[=H
g
11}
= 400t -
=
o
™ 300} &
B ¥y = —2710.82+2394.82x—448.41x"
na
= r=0.47
200 | -
P
100 ' '
2.0 2.5 5.0

Leaf N content (%)

1191 47 anwduiuiszunihminnzmgea (FEB) avan (31.A.2541-1.0.2544) tazal5unu

=1

TuTasiouTululwdsuliguisu 2544 veunlnananessanianszil



81

600 T T I T T T
—_— .
e
S 500 4
ey
[+
~
L}
= 400 i
i
&
™ ago i
m
Eoy
Fey

200 | . -

® y = 247.78+40..63x-0.0003x
*8
r=0.86
100 | | t 1 L 1 |

0 200 400 600 800 1000 1200
Rate of P,0. application (g/plant)

sUH 48 anwduiutszninihminmeatoans (FFB) axau (11.6.2541-11.0.2544) nazalum

.
&

floearlaionlaveatnimanesdanianszil

800 . . . T . T ]
T 500 .
s
o,
g
i
X400 - -
e
=
™ 300 - -
m 2
= y = —11202+135653x—-392028x
—_— r=0.74 i
®
100 ! L : . . L

0.13 0.14 0.15 0.1 0.17 0.18 0.19 0.20
Leaf P content (%)

] 4
141 49 anwduAutsznniminnzaoas (FFB) ooy (1.9.2541-1.8.2544) nazilSina

Hearesalululuwdeuiiguiou 2544 veaulnananssdanianszll



82

600 ] 1 T T
e
5 500
=
S
ob
2 400
i
2z
™ ap0
m
=
=9
200 - . -
® y = 248.94+0.17x~0.00003x
[ 1]
r=0.78
100 | | 1 1
0 1000 2000 3000 4000

Rate of K,0 application (g/plant)

. »
314 50 anuduRuiszuniminnzaiwaa (FFB) azen (11.6.2541-11.6.2544) uazyTum

HlaTwummdoun ldveanynanansstandanszil

600 T T T T T T
-
2 500 F .
«
jo P
~
ofl
X 400 - -
T
=
™ 300+ .
m
'
£
200 L ¥y = —2414:.1.2-|-5011'.7.59!—2165!.881=a
® - 083"
100 L ! L : ' .

0.7 08 0.9 1.0 1.1 1.2 1.3 1.4
Leaf K content (%)

] »
319 51 aswduiussznhahminmeaisaa (FEB) wzmu (11.9.2541-11.0.2544) unz/5inm

Twmagsulululudsuiiouisu 2544 vesulnamanesdsmiansedl



83

600 , | .
75 °
5 500 i
a,
™~
ap
2 400 d
=2
=
™ 300} N
m
=
e

200 y = 3682.69+0.19x—0.00007x" ]

r=0.64
100 — . ; |
0 500 1000 1500 2000

Rate of kieserite application (g/plant)

] ¥
31 52 anuduRuisznaiminnzaean (FFB) axay (11.0.2541-51..2544) nazalSuno

Hlonuntiounldvesniamanesiniansed

600 ; ; :
™Y

=
S 500 | _
=
Oy
~
ab
XM 400 3
o
—
2
™  a900 F i
m
Fe,
[xa

200 I y = —834+1224Bx—-26382x" g

LT}
r=0.87
100 ] i |
0.20 0.25 0.30 0.35

Leaf Mg content (%)

1% 53 Aarwduiusizrimbminmzaisas (FFB) dzaw (31.7.2541-1.0.2544) naz5una

puntiFoulululu@suliguiou 2544 veunlamaasssaniansed



84

600 n : : :
q 500 F 4
=
a,
~
of
X 400 | J
=
2
™ 300 F 4
m
= 2
By y = 2892-3004768x+912006x

200 r=0.47" i

®
100 1 4 L L
0.14 0.16 0.18 0.20 0.22

Leaf S content (%)

717 54 mAnuduiusenaiminmeaioaa (FFB) azau (11..2541-11.0.2544) nazalSum

o o - - [ [ a
safas lululuwdsuiinuiou 2544 vaunlamaasasauianszi



85

600 ; : :
=5 ®
=
5 500 i
a
\
="1]
2 400} -
=
&
™ 300 | i
m
[
e

RO F . y = 382.89+2.38x-0.01x" ]

r=0.84
100 . ! L
L 50 100 150

- Rate of borate application (g/plant)

‘?‘Ihﬂ 55 ﬂ’]'l‘.’dﬂllﬂll‘li‘iu'lﬂ'lﬁ'N‘I'Huﬂﬂ.,ﬁﬂmﬂ (FFB) otz (1] f.2541-1.4 .2544) nazlinm

ﬂﬂTnsauw1ﬂuﬂauﬂﬂanaaaaﬂaHaﬂns i

600 ; : r
e  s00L oo o _
s 4 .
ab ™ -
X 400 - o o e =
<
=
™ 300 - B
m
= 2
Er, y = 646.18-23.58x—+0.86x
r= 0.10""
200 F .
®
100 1 t 1
12 14 18 18

Leaf B content {(mg/kg)

‘lj'ﬁ 56 ﬂ’J'liI?fll‘Nll‘Bi“‘HT.I'NH'IHuﬂleﬁ'll‘Jﬁﬂ (FFB) nzmu (11 f1.2541-10.0. 2544) nasdTunm

Tuseullulwideuiiguiou 2544 vesulamanessanianszd



86

43.3.9 Jeyaileaduveaduyumsndniay o1y
aRBULNUM IR HgAVIRITIndeya T 30 1Heugathy
vosntsmanes  wuihnsldileluszaudr (m2) Aliwenda 7,766 nnsl3 wle 3.10 ausAl
TnameumuituilsgegediuSu 12212 vm/ls Tagiish VCR = 351 @159ft 32) e
foudu Ts #Al¥naniagean 9,097 nn/ls nie 3.63 dwl3Al Al¥mls 10521 vl
(VCR = 2.11) w3e T6 #1nandn 8859 nn/li nie 3.54 duls Alimlsides 8,114

uw/15 (VCR = 1.71) dwiusasauuny Husdundosoll uaas3luaisen 33
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4; - ad‘ 4 =y a = o u’ ar A:i. E s s v
AN 32 Nﬂﬂﬂﬁlﬁﬂﬂﬂu‘nuﬂ15"ﬁﬂllﬂ3ﬂ11?1uﬂ1iNﬁﬁﬂ'lﬁuu'luuﬂchfﬂﬂclu@ﬂi"Iﬁ-N A ¥

H W
mlasnaassdanianszil (Yeyadang 1.n.42-11.0.44)

Treatments Accurnulate yielcrfg Cost of productionﬂ Income - Profit VCRE
(kgfrai) (Baht/rai™) (Bahvrai®)  (Baht/rais)
TI(F) 7,725.00 7,110.96 16,995.00 9,884.04 2.39
T2 7.766.00 4.872.28 17,085.20 12,212.92 3.51
T3 8,197.00 6,368.43 18,033.40 11,664.97 2.83
T4 9,094.00 8,057.70 20,006.80 11,949.10 2.48
T5 9,097.00 9,491.59 20,013.40 10,521.81 2.11
T6 8,859.00 11,375.00 19,489.80 8,114.80 1.71
/1 625rai=1ha {2 accumulate yield during Jan 1999- Jun 2001 (22 palms/rai)

/3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesling

/4 average price of FFB is 2.2 Bahvkg /3 Value : Cost ratio = Income/Cost of production

A:i = a 3 = o U o o : o W a '
19 33 warAmmdsAunumsHaauazm s lunskaathamiviunldiotugaan 7 ve

uaanaassianianszdl (ndusietioindeya u.n.42-1.0.44)

2 3 4 <
Treatments  Average yield™ Cost of production Income™ Profit VCR™

P 1 v
(l(g/reu_l fyear) (Baht/rai™ /year) (Baht/rai'l/year) (Bahu‘rai_l/year)

TI1(F) 3,090.00 2,844 .00 6,798.00 3.954.00 2.39
T2 3,106.00 1,949.00 6,834.00 4.885.00 351
T3 3,279.00 2,547.00 7,213.00 4.666.00 243
T4 3,638.00 3,223.00 8.003.00 4,480.00 248
TS 3.639.00 3,796.00 8,005.00 4,209.00 2.11
T6 3,544.00 4,550.00 7.796.00 3,246.00 1.71
/1 6.25rai=1ha [2 average yield during Jan 1999- Jun 2001 (22 palms/rai)

{3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

/4 average price of FFB is 2.2 Baht’kkg /5 Value : Cost ratio = Income/Cost of production



amaf 34 i lueeenalud 17 tranlagneand Ty iadan

nainaalu (on)

14 3

Treatment ASam | AT 2 AN 3 ATn 4 AT S ASan 6 3T 7
i 41 4.0 4l 18 N.W 42 200042 15N, 43 17 @.7.43 20 NN, 44
11 2334010 2.73+0.14 2.64+0.14 309 +0.03 3194015 3394034 3.75+0.12
T2 226 +0.32 2.54+0.27 245+ 028 280 +0.28 3.07+0.28 282+ 0,08 348 +0.44
T3 2.10+0.14 2454018 2424017 286 +022 3.02+0.19 314+ 0.17 3.54 £ 0.20
T4 221+0.21 245+0.18 2344011 284 +0.18 3.12+0.19 3.19+ 0.08 3.60+0.16
T5 229+022 2.39+0.09 228+0.04 2.78 +0.50 2954022 313 +0.08 3491013
T6 2.23+0.11 248 +0.11 239+ 0.04 298 +0.13 3214017 323 +0.11 3.69+0.11
Control 237 277 2.67 3.35 3.25 L) 3.46
F-test 043 0.9 1.45 0.78 0.49 0.48 0.47
L SD.0S 0.36 041 031 0.41 0.44 0.51 0.36
C.V. (%) 9.24 9.13 7.43 7.95 8.04 9.02 787
aai 35 msm?fgxﬁu'[mmﬁuﬁ"lu-uamw’luﬁ 17 voanlaanansd SanTadan
AT ) )
Treatment a1 S 2 R Y4 Avan s n3an 6 Afan 7
11y, 41 400 41 IR NN, 42 25 n.A.42 151N, 43 17 a.9.43 20 1.0, 44
Tl 6.98 + 0.05 8.05 +0.28 7.05 + 0.50 7.78 + 0.87 8.47 +0.16 8.54+0.19 9.52+ 0,19
T2 6.24 + 1.20 7.02 +0.76 6.69+1.11 7.55 + 0.89 8.17 + 1.02 8.24 +0.84 9.15+1.16
T3 5.97 + 0.66 7.55+0.75 6.54 +0.62 7.99 + 0.89 8.19+0.67 §.58 + 0.81 9.67+0.76
T4 5.8 £039 6.90 + 0.57 6.21+0.31 7.73 + 0.47 788+0.14 §.21+0.49 9.20 +0.39
TS 6.45+0.92 7.02 +0.52 6.56 +0.19 8.01 +0.40 840 +0.40 8.51 +0.24 9,60 +0.29
Té 6.44 + 026 6.95+0.33 6.01 + 0.55 7.41 +0.86 8.22+0.27 8.99 + 0.90 965+ 031
Control 7.06 8.01 8.28 8.01 5.55 8.98 9.80
F-test 0.98 143 0.63 0.19 0.32 0.42 0.25
LSD.05 1.27 119 145 1.7 115 1.37 1.02
C.V. (%) 11.05 9.14 1227 121 7.69 8.87 8.4
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aaeh 36 SmrumaluTaomdsveaiduriniudu ﬁﬂ%’m‘fu‘lwﬁawhqq vpuhlaamansadaniaian
Treatment Wy -gadl|nt-wudl|indl-n w42 ﬁ.ﬂ.-“.ﬂﬂl ﬁ‘U.-ﬁ,ﬂfﬂ N.U-WU42 | 5.A.42-N. 143 ﬁ.ﬂ."ﬁ.ﬂ.‘” ﬁ.U.'ﬁ'.ﬂ.43 NU-nu43 | 5.043-N.9W.44 ﬁ.ﬂ,-w.ﬂ.‘ﬂ
T1 12,60+ 0.49( 407+ 0.74| 880+028 | 647+0.52 [ 7.47+0.41 [ 640+0.25| 607+084 | 653+0.19| 600+043 | 6.77+0.45 | 7.00+0.33 |5.00+0.16
T2 13,00+ 091[495+053| 9204033 | 662+031 | 727+0.09(7.004057| 6804059 |693+050] 640+016| 7.00+016 | 740+049 |S540+0.71
T3 1280+ 043|513 +090| 9204082 | 7.27+0.34 | 747+0.66 | 6.87 +0.41] 660+082 | 7.00+0.16 | 647+0.38 | 7.33+050 | 7.00£0.71 |S5.13+0.19
T4 12.87 + 0.66{4.60 + 059 980+028 | 7404057 | 7.60+0.16 | 673+ 041 ] 600+065 | 787+009 | 657+042] 7374026 | 7.13£0.34 | 587+ 041
13 1200+ 0431400+043( 960+1.13 FOTH025( 713+ 049 680 +0359) 640+ 028 680+049] 6.13+0.52 | 687 +0.25 7.00+043 |527+025
Té 1187+ 1.00[607+075] 992+059 | 707+0.19] 705+ 021 [730+0.22] 760+214 | 7274038 [ 6674019 6934005 [ 7.67+0.19 |5.60+0.16
Control 13.33 4,00 7.66 7.33 633 6,20 5.00 7.00 6.00 5.70 6.67 5.67
I*-lest 1.34 2.62 0.87 180 072 0.9 0.55 3.09 0.99 1.22 0.67 1.37
LSD.05 1.30 1.50 143 0.85 07 Lou 249 0.83 0.81 0.70 0.75 0.61
C.V. (%) 5.69 17.14 838 6.76 S92 7.96 20,81 6.41 7.03 5.55 8.11 8,74

68



TR 37 daarummilo ) ﬂuaaﬂrﬁu|(iiwmu‘ﬁaﬂﬂnﬁ’uﬁﬂm"1mwﬁaﬂam13wm)x10{)]maquﬂaqmﬂaq6’»111’3’@1%&1

Treatment 18 N.W.41 41041 15 N.1H.42 19 W.n42 15842 13y 42 15 1. W43 15 vi.n43 15 .n43 15 n.0.43 ISNW.4 15390 44
Tl 65.78 60.52 45,83 42.22 70.60 15,49 25.67 35.55 7279 86.15 72.66 T4.11
T2 65.17 48,52 4238 36.97 61.58 $3.53 27.53 50.59 73.81 61.11 62.89 72.13
T3 63.04 50.92 17,76 4501 73.53 36,77 20.00 51.86 75.89 71.63 71.51 84.76
T4 63.09 41.61 2488 37.56 74.50 47,70 30.00 35.49 82.62 73.18 76.60 73.49
T3 62.8% 53.62 41.40 35.05 67.04 4733 14.93 51.07 82.72 84.05 76.08 65.73
T6 63.50 53.60 18.77 56.63 84.03 4787 20.33 60.36 90.35 68.65 69.47 81.46
Coutrol 39.41 51.30 42.86 32,78 38.33 76.20 25.00 43.06 66.67 67.78 80.67 56.43
F-test 0.07 1.29 0.34 0,49 0.41 0.98 0.22 0.92 0.51 1.81 0.29 0.85
L8D.05 15.19 17.46 20,92 35.63 1737 038 1252 32.70 29.76 2234 20.47 16.52
CV.(%) 13.07 18.65 18.63 J0.%9 24.5% 315 7581 37.86 20.53 16.34 22.47 17.05

a6
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Fd 1 d » 1
lilhumdadiummiisgaganaziinsnsznevssdadiumaiislidngaluseudidedioy
puslainaasidu 9 TasduIngvesillidadiumeiioninnii 50% wazlugraioveants

NANBY (NUATAUT - WgBNIAY 2544) DiFadIummiloganaalszunm 56-80%

43.45 Uinusgems ulysnmelui 17

ransnaasenydt Tuladilddlesange 15, T ffFuna
TuTasiou, eavieda uoz Tmmmdonlulumsduseudhedann Tusiahovesnsmanss
Taolif 2.61-2.64%, 0.17-0.8% uag 1.06-1.13% u T5 unx T6 ileiioudu 2.35-2.47%
0.15-0.16% 1z 0.97-1.04% U T1 uaz T2 awddy (U 57) ednlsdam Usnmaaidon
nazuuntiBouiiuua Tiuaananin 0.72-0.77% uaz 0.21-0.22% Tu T1 uay T2 maeifv
0.68-0.70% Uaz 0.12-0.15% amdwy YSinudames ulufidaanuindesnindesums
nAa0TATAADININ 0.18-0.20% rBsUszaint 0.16-0.19% (31U 58) Felufinmuanaadumin
inludasinsladlefianiu f'fm%'ml?mmTusauﬁﬁ‘uﬁuﬁulﬁﬂﬁ'ﬂa?uuﬂmﬁ“lfiﬂa‘lu
sangd (T5.76) Tasiifieglusiadszinm 13-16 wnsnn. iodioudu 1215 wasnn. Tu

nilaa T1 vag T2 (31N 5%)

4.3.4.6 avdamuaiinoyUSunasige s ludy

VINEANMIIMIIZHANTARIYeAULY (0-15 w1) WU ARBANIS
WARBY (2541-2340) A1 pH USinmmsadinannldould USinuesgiidionfivanaldoutduas
a1 ECEC liseoimswisundasnminlunnsasiilefildTasdiseglusdszanm
3.7-4.8, 1.1-2.5 cmol(+)/kg, 1,0-2.4 cmol(+)/kg unz 3.2-5.0 cmol(+)kg AWAAL (;ﬂﬁ 59)
ﬂ?mm51111?ui’ﬁqun:ll'u'iﬂimu'vfwnﬂﬁﬂmﬂ?;uuuﬂmﬁ’amaimﬁmﬁuiﬂnagfluha
sz 1.3-1.6% uaz 0.07-0.11% awddu (Ui 60) adwlsfaw wuinSinudearesn
AfudszTowd wuniiSanfnanfoutd nazTmmadousinannaoy s wRuiuon
izt 30-60 mgkg, 0.15-0.45 cmol(+)Ykg naz 0.4-0.7 cmol(+)/kg Wuyszui 40-200
cmol(+)/kg, 0.2-0.6 cmol(+)/kg Haz 0.4-1.6 cmol(+Vkg Tamlﬂm‘?}‘lﬁ'ﬁ'vﬂﬂuﬁaﬂﬂwnma
ﬁ'ﬂgw:ﬁﬂ?mmmammsmmﬁqa ifedoufunlasiildiuilolusas v 1 60 uazsUd 61)
Tinunsalfoundannminvealiudamadames (20-60 mg/kg) HazUSuanmmBoud

wanilaeu 14 (0.3-1.6 cmol(+)/kg) (319 60 naz 319 61)
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4.3.4.7 HOWAA
= Yoo :’L v 2 A 4 4 a
nandanthnimdmmeawoaasauduAGumnansaRuvuieinT
O | o -
Tadjornauludangalaofiunn 428 nnsdu (T1) iy 489, 468, 504, 520 uaw 510 NNJAY
] 1 L T
T4 T2, T3, T4, TS 1oz T6 amdmu U 62 nazaisud 38) miiihunlainyasnsljia
»
(T1) iiminnzawaaasanlndifsanuias Control (449 AnJAN) dmiuinaunzae

azaunaas Blugly 63

43.4.8 amduiusizninnandarzaulinusge s lduazium
smamsluly
A :’ J as EI - o [T
Wathdeyanndivenaazsasiijonldundmsamanudunus
yoananaanvTurgemisildnaslinasige s lululusashsvesnmsnanes
; ; 3 e N P T
wun1sta g TuTasvumduinaliunnsg luTasoululufidedudiduiibhmin
z v n‘ ﬂ'l J T & a b Aﬁﬂ. 1
NEaWARTZANAWATUNIINAAB ARV UBEIITBA AR 1IaDAT P<0.05 TaoliA = 0.61*
waz 0.57* awday (319 64, 65) mslaijotuTasiourlszim 1500-2,000 niumu azms
tfFun TuTasoululn 2.5-2.8% mlv A mianzawaeas outszunu 480-530 ansdu
- v a3 1 A 4 s 4 a .
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e b s s 4 ] ~ a o
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4‘ 1 ar d‘ ' L ‘; J
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Uinureavesalulunin 0.16% Wu 0.18% T Tl hunninmzainaas: s n

Uszuw 430 An/Au dudszanm 530 na/Au (319 67)
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msld K,0 dszum 3,000 n3uAu nazn st humemaouhuludszinm t1-1.2% ¥l ldimnin

nrawaanraylszy 500 nn/du
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s ldijofure lsasatunvasmamntidoumozdFama Smuiusir i
:’ -7 AF x L] L 4 [ L - 1 1

Wminnzaeaanzaumriusdniiodidgnisadan P< 0.01 (r = 0.70*%) (3U% 70) Tay
wielamwa lsddszuiar 1,000-1,500 afwdu Ml ldiminneawanazaudszinm
500-530 nnsdu ad1lsAawiinua Tluvesmsanveniminnzasaaazauluvasy

a o o o Aa o @ w od e o
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»

MmTan 38 uminmzawaamdsazaw (ke/plant) HaZSUIUNZAWAARDOAL AU (no. of FFB/plant)

e »
TUAINAIIAGUNINABDY (WA 41-0.0.44) nazTug 2 Ygamovesnsmaaes

(N.7.42-3.0.44) vaaulamanaidandanan

Treatment Accumulate FFB yield (kg/plant) No. of FFB/plant
from the beginning last 2 years from the beginning last 2 years

TI(F) 428.96 293.01 33.41 20.06
T2 489.70 342.99 36.67 2251
T3 468.97 321.46 34.04 20.36
T4 504.35 365.18 37.37 2330
TS 520.76 368.97 36.59 22.67
T6 501.10 345.73 37.33 22 84
Control* 449 86 29933 30.89 17.59
LSD (P<0.05) 52.1% 39.57 4.2 3.26

CV (%) 5.91 6.41 6.43 3.18

* Control plot does not include Tor statistical analysis as it has only one replication and its purpose

mainly for reference ol unfertilizer plot,
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i P 4 o S 4 . ¥ ow
m3 la Tussnvduuazysu Tuseululuimuvulinari 1vhimin

¥
£y S

ﬁl J L L a e o al 3
nzmwaaazauAutued o MAYN1adAN r = 0.707* 102 r = 0.60* AWA R (JUN 73
uazz U 74) m3 la Tusedssanui0o nfwdu uazmsabdsna Tuseulululsznw 13-14

wasnn. IR dminmeasaaasaulszuial 500 - 530 nRJ/AU

4349 ﬁagmﬁmﬁwmﬁununﬁnﬁmm:ﬂu"lﬁ'
HoaReLIMUM AT HgRIRANssIndayaluse 30 @eugahe
vsanmaaes  wuhimsifelussAud (12) Alikosda 9313 sl wie 372 AulsAl
Wnaneuimudunadls qegaituitu 15152 ymld  (VCR = 384) (@3t 39) e
Feudy Ts #1¥wandagena 10,030 on/1s wie 401 duls Al 12288 ww/ls
(VCR = 2.26) W30 T6 #1¥nanda 9,550 nn/ls wie 3.82 dw/ls Al lsfine 9,471 w13

(VCR = 1.82) dmiusanauumudusunissotluaas B3 luaisieh 40



4.4 Jn1sainan1ImARR
4.4.1 BunsdjsRlanaomslulusineimslufuuasnonin
P o :‘ a o Aar - o 9 -
Wieannthambdwiudsidesnirnaemisgalumseiydn Tanaz Idwanta
oy Aé 1 = y =
(Tan, 1976) Uszneufuaulumaldveslssimanedeglunpliomaiousulimanain

o e

mamgmu;?mmammi‘lﬁ’{qaﬁﬂﬁﬁuﬁmmqauﬁuystﬁ%(Buol et al., 1980) TAUNINHAMS INT A
suuumeEnssine 020w, veunlameneswe wuhdnIngiudus nadumiinly
Soriaiaaiesutumswluimiaass grmgdnil uaznszd uasiBnasme s ludum e
TUSumBunIeTan 111, 1.78, 145 uaz 1.30% TwimaSouiuannaould 0.03, 0.08, 0.15
1Az 0.18 cmol(+)/kg uuniFouiuannldon’ld 0.04, 022, 0.75 uaz 0.15 cmol(+)/kg lazil
Hoareiafifiulsz Tomlifos 1,59, 9.40, 1.80 nax 220 uasnn. ludaniaass qawmgin
nseil azRemIEE @d 8, 9, 10, 1) lefoufus i unasfimnzauiissa
TAy Rankine and Fairhurst (1988) ve<auiAAN vesRuFaT suniving 2.58%,
TnmmSoudnanasuld 025 cmol(+)ke, tunilFoufinannldon'ld 0.25 cmol(+)ke uas
emesaiifusy Townd (Bray 2) 20 nusnn. Faiumsldijesadeamiimusgems
Tuly USinasaemislusulasmmizdeavsia ITnummoy snznfiSouiniu (g4
3,4, 21, 22, 39, 40) ua::ﬁwa'ﬁﬂﬁ'ﬂﬁﬂﬂmﬁwﬁu?ﬂUmmznﬁ"l%’ﬂtﬂué'ﬁﬂqw:v‘iﬂﬂﬁﬂﬂnﬁﬂ
g4 (maft 17, 31, 38 ua::gil'?'l . 44, 62) Tuianianss nazd uneian Fsreandosusisa
mmaamms‘l%’ﬂmﬁ‘flﬂﬁﬂumaﬁ'mmﬂszmﬁ Wy Aavessn lulasieu, wWeareda,

=4 = = 1) = a q’ as - v o =
ThunmFon wazuuniiFoudenandavashaminiuludusutluntioganensd (gidias
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a; o, o 9 oy - = < -’ o A 9 a +
1NN 39 wandamdoAuYuNHdauazit s Tumssdathdniniun1¥ieludasian 9 ves

¥
pilaananesanianan (Jeyadaua u.n.42-1.0.44)

Treatments Accumulate yield2 Cost of productionQ Income = Profit VCRL5
(ke/rai™) (Baht/rai") (Babtrai' ) (Baht/rai”)

TI(F) 7,678.00 5,991.37 17,551.60 11,560.23 2.93
T2 0,313.00 5,335.91 20,488.60 15,152.69 3.84
T3 8,887.00 6,590.29 19,551.40 12,961.11 297
T4 9,540.00 8,180.03 20,988.00 12,807.97 257
TS 10,030.00 9,777.02 22,056.00 12,28898 226
T6 9,550.00 11,538.89 21,610.00 9,471.11 1.82
/1 6.25rai=1ha {2 accumulate yield during Jan 1999- Jun 2001 (22 palms/rai)

{3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

{4 average price of FFB is 2.2 Baht’kg /5 Value : Cost ratio = Income/Cost of production

q’ o a W = o = o -y P 9/ @ [
AN 40 AarBAIRRsAUNUMIRARIAYAT s Tunssiathamivunlsijeludasiane q veq

mjaananssdinianen (adssiloindeya u.n.42-1.0.44)

= 3 2y ]
Treatments  Average yield™  Cost of production Income Profit VCR

(kg/raii fyear) (Baht/rai Ll'/ye:ar) (Baht/raiﬂfyear) (Baht!raiﬂ/year)

TI{F) 3,191.00 2,396.00 7,021.00 4,625.00 2.93
T2 3.725.00 2,134.00 8,195.00 6,061.00 3.84
T3 3.555.00 2,636.00 7.820.00 5,184.00 2.97
T4 3,816.00 3,272.00 8,395.00 5,123.00 2.57
T5 4.012.00 3.911.00 8,826.00 4,915.00 2.26
T6 3,820.00 4,615.00 8,404.00 3,789.00 1.82
1 625rai=1 ha {2 average yield during Jan 1999- Jun 2001 (22 palms/rai)

/3 cost of production include fertilizer cost and labour cost for fertilizer application, weeding and
harvesting

/4 average price of FFB is 2.2 Baht/kg /5 Value : Cost ratio = Income/Cost of production
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AMY, 2540) mmﬁmmsﬂu'luhmwmﬂmmm%ammﬂﬁmﬂﬁuﬁﬂqn“luqﬂﬁueinﬁn
(aildunzauz, 2543) ravesszauijonayTuTasiou, deareit oz Tmmadmmenmoiynula
un:mﬂﬁ’ﬂanﬁmaqmﬁmﬂﬁu‘luﬁuhuﬂumw*xgaﬁnw: (Bszuavamy, 2540) nazlu
UszmAuNMSY 1¥Y First Results from an Oil Palm Clone X Fertilizer Trial (Donough et al.,
1996) (1o Nutrient Reguireiucnts and Sustainability in Mamre Oil Palms-An Assessment
(Patrick ef al, 1999). ﬁmﬁnﬁmmmqawns'lu‘immu“lu“lmnnmﬂuﬁ 17 Hudiiddnn
23% fehinamdenisnui Talasiidimunzaurenaniaau Tauaz 1¥nandnog
14%19 2.4-2.8% (Rankine and Fairhurst, 1998) ﬁﬁ'auz‘iwnnizﬂnﬁ11ﬁllﬂm1‘f’i1a"§'ﬂﬂu‘|u
é’ﬁﬂﬁ:um:']ﬂ‘lmffﬂa =f~1§fi11}%'mm"luTmmu‘lu“luﬁa;j“luahe 2.18-2.47, 2.15-2.35 ung
235-2.47% vealamanssdaniaaie nszd wasWan awddy Wnandaduilediouty
nlasit 185 uilolusasquasiiuiua luTassululugs (2.4-2.8%) (U 3, 39, 57) Faiu
Wluwas@enusulSuaeareialuly (§‘1J°?'l-3, 39, 57) uamﬂmﬁ'lﬁ'%’ni}u‘lué’nﬂqq
e 0.16-0.18, 0.16-0.17 LAz 0.17-0.18% vesnlomansadiniaads nizd uazian
awd iy uag ImimmSouveanasi 185uiloludasigefisien 1.13-1.18, 1.12-1.13 uaz
1.06-1.13% vasuamanosdaniaads nredl uasWan sawddy Fuefsadedoudy
iinuvssdeaefaua: Tnmadousaefiomuzanlnlufl 0.15-0.18% tax 0.90-1.20%
@A 1A (Rankine and Fairhurst, 1998)

dmiulinameaFsasniiosluly GUf 4, 22, 40, 58) AT Ty
annanAD 0.65-0.70, 0.69-0.72, 0.74-0.85 waz 0.68-0.70% MFUNAMTOUMAL 0.22-0.24,
0.19-0.25, 0.20-0.23 1A 0.15-0.20% dmiununiliFonluilamaasdmiaase qrmninil
mied nazisa awdidy 1uuﬂmﬁi%’ﬂﬂué’mmufmﬂuNamnﬁms“lﬁ'ﬂuimmﬁﬁﬂuﬁ
muiuonlunlasiinis1fislusasgs (5.2-6.8 ansdw) sl TmmadouToosulums
soeswnndouiunaFounazuniidonleeoy  waniForiRnnuaadouiivety
TuilomsuiTamlde Mo mrdanazuuniiFon 18vndofive sdild uulaanlHloTudan
a9 13-1.7 nn/au) ms'v“'iﬁTwummi’mu"Iaaauqaﬁw‘lﬂﬁwﬂu&iaﬁuﬁianﬁﬂ“ﬂnﬁu (absorb)
suAadsnzmniiFudaiiulssguanmiousu (Tisdale er al, 1993) Ml¥Funm
wniiFohluveauadildoludangs  idiiedeusus fonnzasdonisisig@ula
(025040%) uaedinn Wamewwaunay ¥d i Binarmniidenuludndi 020% (Rankine and
Fairburst, 1998) dasumyl@lundaenanssieniaian dmimSununnFouddianind
Anefudiefonnem  050075%)  snhidninsiinmliusanmsldimeslsdnieio
uunﬁu%ﬂmfiu511w‘%’a“lﬁlﬁﬂﬁnﬂmmmquuﬂﬁu‘ianﬁ’uTmmmi’mn ﬁgﬁfﬁﬂﬂaﬁmmi

wisumlessgemsuluufevinsansdinseday  snmananesnuinTinudames
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wly Ui 9) dutunfeniiu 0.20-0.22% Tundasiildflolusangavesionianss unsi
A li/Aomnnin ©.17-0.19%) Tundassmiagswgisd eowlsAnmdTinudamesly
hmﬂml.ﬁnﬁ'aﬂ1u11ﬂﬂaﬁ1ﬁﬂﬂ1ué’m1q~1ﬁﬂluuﬂawﬂamﬁm’iﬂnszﬁ (0.16-0.20%) g
W91 (0.16-0.19%) HafiAdiniiwaefimanzay (0.25-0.35%) dudzgenhyfinmdidedina
(0.20%) Tulyy (Rankine and Fairhurst, 1998) it Sse1viiams liauaavessmemisiithdy
51ﬁu‘1¢’1’%’u'1u'1ﬂsmu, oaesa uax IwnmmFougs ﬁﬂﬁ"lﬁ'ﬂﬂuﬁﬂqmnzmmdmmfmrq
Faled sufiusensaunumsadrnifulufniniu (Tisdale er al, 1993) ﬁ'ﬂi‘l"wﬂaﬂawﬁwm
SusDmsadaiiniuiy e lsan ldiue e lineriserenudemsveadininiy
ilfugaeenialSimuiiddang  Swsinsldijvfwe sdmusudndy  dmsy
P Tuseulundasing Taommznlasi#suijolusasnhunadage Ui 4, 22, 40,
58) (16-19, 14-16, 16-18 unz 13-16 wn./nn. Tuameassiainiaads, qawgini, nyedl
nazen mudiy) e hiddsundaanninuazéede 18eglusaeiladiAsefusi
(MIE oY (15-25 un./nn.) (Rankine and Fairhurst, 199%)
ﬁ:uﬁu'lﬁ”hé'ﬂﬂﬂumﬁqaﬂ‘fm:ﬁnaﬁaﬂ?mmﬁwgmmﬂﬂuﬁqqﬁuuﬂzﬁ
raRoiasdsarRARTIANTY Tasmnzhminnsaoaaazan s las1meMITUINYA 15U
Twumadonnnu hihzlinadensaanraandusauunilidoumozsandoy  Saasiing
Uiudasnmsiismensang MWedludadufimnzandie  Fawsoivssnidend
Jnszilunaziimsedau  Fnmamsiaseiaunuilunmeunds tumsladsly
Sa51919 9 Tusad) 2541 - 2544 Dil@si I imsadsunasa pi WS unainsafinanuldou
14 USmaezgiidionfivandou 18uaze ECEC wminluyaudainaaes (quUfi s, 23, 41,
59) Tagfian pH dyulvgjegaendi 4.2 suslusthunatsiimunzay (Rankine and Fairhurst,
1998) sndulunndasileveaamanesiaringsmgininiam pH dlszim 3.7-4.0
(TL, T5) @anie pH ﬁmgiuﬁmzduﬁﬁwﬂnaani‘lu‘lﬂuﬁmwﬁmﬁ’nuﬂmmﬂmﬁwi’ﬁ
flandil pH Anlszna 3.7-4.0 (T4, T3, T6) dwsufinuezgifiouiinannifonld dalng
aﬂ“lmhﬂﬂﬁ'sﬁﬂdﬁuﬁﬁﬂi]ﬁﬁ 1-2 cmol(+)kg 7310911 TA8 Webber ef al, 1982 duf1 ECEC
u:uv;maﬂmﬁﬁwﬁnhﬁmmﬂmqﬁ 15 cmol(+)kg (Rankine and Fairhurst, 1988) Tauiu)aa
naaoaleninnde (1.7-25  cmol(+)/kg) Sednnnitesnnditeaudunsotus st
PSnadumiimdniunamanesdug nasstanrmansalunseatasgens 1 ie
Foufunnmenssdu o Al ECEC quni sdnlsimmideiinmsldiloluiamanss
me Taomwzhunlasdldilelusangudni S nardearesafifudss Tont uuniiFou
fnandou1d Lmﬂmmm%ﬂnﬁuﬂmﬂﬁuu"Iﬁ’{qai'fu (gﬂ‘ff'i 6, 7. 24, 25, 42, 43, 60, 61) ¥4

oy o i J i o o ﬂg =t 1
UTinueavaiafigeaiulumlasi1dsuilolusasigananumsziismnnnia 50-100 un/nn.
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voe o . 5 - s -
qenAmnaied 20 uA/AN. (Rankine and Fairburst, 1988) 10 Falimavildiilinw
»
Hemdesagaluluu@ndn  dufu snsilinmlfugannsladearesaadd vinms
a & o a o = ) o o a
Ansanatiinseideareiaonluaunazluly S Inmarrounazuuniiiiounuan
i 3 ’ a P ' & '
wasu 18 lunasiitins lddloludasnhunaadegafininndl 03 cmol(+)kg a1
Uil unasiimdufe 025 cmol(+Vkg (Rankine and Fairhurst, 1988) 8614 13fiaw
a - 4 - o o = o S ' . q 3 a
PBnaitnnvruluduvewuniiFesiuannlaou 1aid i em e waugaves
sgamslululgdsdilunamanealdijvsas melitsunmnmuaiigenlulunanaseindeiios
[ : -4 r o o«q ar o=y v o oL A J -} +| - A -
saitninfinsdivlinumslafjouuntiduunsyunisanaails Tnunmouauneinm
- o o - ad s ¥ o -
auaauessIa InnnmFouuaznuniidonlunylunsdinidenlsiloludasnhunaranie
qIAINaM
o : = ey c; s = : =
UFua TuTasisunanualuau hitimsnldeunlaanminezifeuiauai
FIT 0.07-0.10% AnanlFunihunated 0.15% (Rankine and Fairhurst, 1998) HHANHN
b i 4 :’ o é os
YinwdleTuTaswuilaimsazaouazgn ¥ lanthdnihiu - seluilesaswhunosdage
¥ ]
thdminiuensnlFidun  TasgneaimasilfinaluTassululuiige ednlsiam
1 2 v »
iitesnnma TuTasiouannsamieui lAuazlinsgaude 1Riwnn N9 NnTzUIUMS Leaching,
denitrification 1A% volatilization (Havlin et al. 1999) aauiamas Tulaswuvimuatufueg
W ¥ o o o PR S W A o # n o~ ' '
WoulndiRssnulunndasilonld naasdadeatimissants tailelulaswueiemmnzay wu
g . & 4 A = T a
widlaldlsnnuasannvudessnsgydsTasmmizlunlashldie luTasmuludasig
o s = a o fa g Yy v da P
dmsudTnaueadon uazdareinidasunlanios lagiiinsinuyuved
Faagantesidniasluinaamaassildilelusaige uamsdamsldijoimes lsa
annsomugaes unduramedwinthamidiueanaulilflsz Tondld  daunandon
Flurnaasinn TWusaaaudndss  Taomwzhunlasildiloludanigaiu  Gunmasds
USnsmeadouiedlududugn ¥ liTanhduminiuneiydvTanas Iduandags 01l
¥ oAy s a ' - a o a g g s o <
wn v inetoaaenisnsgan Tanaz Wrandald  AaiudwmrsNasandinams
Jinngnautazluedndeiisuielmsianssgemist iz aunefnsonisinTyaula
»
yasthduminiuluszozenae 'y
dmSuaruduiusvsnihmiiamzasaaosaulimusgemisilduas
a 2 a4 - o 2 < o
USinasaemislulmindeannlamasssimuaiinamganauysaddzailudus
' 3
wi'llvesAuadeudu (Buol er al, 1980) uaziinizdamslail ideomnzon Tasmwme
Tuilamaasadmiaess szl nasian  endundamenssseniagsmgisiinusin
Wwesaudins Iiloludasigeetwaivewe  dniumisladflolulasnu  deavledn

ol o < a -3 :;‘ @ a el & o W
Twimadon e lsavai i ldnordamuiuTanieunanualinnuduiuiniivd iy
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NeAdATTHIN Ainnzmenanzay mazdiununmgemsila (qUN 10, 12, 14, 16, 19,
& a g g a
46, 48, 50, 52, 55, 64, 66, 68, 70, 73) FIAVAAGBINVAAITUNAABITINDINUHAYEITIA
s = & oA ] = o : a any o
Tulasiou Heavesa Twmaden uazuunibFonasnandnvesthdwiniuluyadunened
 J
(qiid nazanz, 2540) nazaumanssnImdesnmsije ulasnuuo: Tmma@ouveahaminiu
1 = v L) - J : ar
mlgnlugadusndn (@ild navauz, 2543) sgnlsAmwasmnuveniminnznioaa
3 H E-1 1 Aj J o
azauswiiflunmuiifannnislasgems N, P, K, Mg, S uaz B iiutunieudulu
1 o & i J 4 L3 d‘ bl ar
NN Treatments N A3 0ileTudas My udesih v Treatments 0185 vijogalaTusgnims
Ed ' . ’ ¥
qINNEIANINUALDZ Treatments 1 143 UiJod1 18T UsIROIMNITAMNTIR AnTuTawuinim
o w4 o P 1 T [ = ar ] =2 a
duwuivesdasinaemsilalundesnafurandasazaudsnaniuiulyhimes
AEITUN N4
¥
Tudruvesnruduiutszwandsuusme s luluduiwminmzatoas
3 1 r ' L L ‘: j s
arauiu wunduvginunTiuvesnnuduwuiveansmeiuvessiae s luludy

»

= 4 n‘ 3 r o -9 4 L3 d.

HamARTIMLAUREITuTINnuE e TRl (31N 11, 13, 15, 17, 35, 36, 47, 49, 51, 54
1 . ¥ 1

65, 67. 69, 74) st lsnaw luisnlamasearuiieds (GUH 15) vaaFanud s
= =1 4 o L= - [ s o o 3 ar n’: ar
Usuaw Twmmdsnlvluimsamduou Iuauivusnimimianzavamiuaesadoafiy

. % W o ' -

Ooi et al (2540) 9 lA110911 Honmisnaasanisssuausaveaihdminiuss Tmmadoy
nazTuseulumaldvesdszmalvouas Idavenuznlddulunsomaluiluasiidia
= P <« : o d’ o A -~ = d! '
s Tnumazou hinhdaminie desswidins Twmasongalszing 20% Fagann
llugali Tvemadaudszuaa 100 vaad5uwm T wenadmnianualudy dmduluseniu

Oot et al (2540) woms g lusauludasi so sy hildvmilvuTumaTuseutulumu

£ A w - -
VU FFUIALIN LU [ﬁl.IMBJF'IﬁﬂﬁTlﬂﬂﬂQU

: . TS 3 A 4 A
luduvesnnuduwuiinlu i lunassdhuvesmsmuiiuveaimdns
neoeaaazausdlTnanmnidouiuluaaa GUH 17, 53, 71 dwlusadiasnnnsld
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4.5.1 uilainaaosdinianig

Urea (46-0-0) 2,040  aTwAuAl
Diammonium phosphate (18-46-0) 1,050  psw@uAl
Potassium chloride (0-0-60) 2,800  nfwAuAl
Kieserite (27% MgO, 23% S) 700  nwAuAl
Borate 56 ﬂﬁl/ﬁu/ﬂ

il ldnanda 2.74 du/15Al id1lsqn 3,645 /197 fid1 VCR 2.53
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4.5.3 mlaaneasavanianssd

Urea (46-0-0) 2,040  nFuAVAl
Diammonium phosphate (18-46-0) 1,050 g’ wduAl
Potassium chloride (0-0-60) 2,800  AfuAuAl
Kieserite (27% MgO, 23% S) 700 niwAuAl
Borate 56 asu/AvuAl

Wl 1 dwanda 3.27 au/15Al G lsans 4,666 vn/15Al A VCR 2.83
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4.5.4 mlaaneasatandanan

Urea (46-0-0) 2911 afwAuAl
Diammonium phosphate (18-46-0) 1,500 nfwauil
Potassium chloride (0-0-60) 4000  AswAUA
Kieserite (27% MgO, 23% S) 1,000 nswauAl
Borate 50 aTu/AUAl
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6. MANUIN
v - ¥ ar e . . . o B = W oo e -
MBELNENHIAAAY (Soil profile description) f)‘li‘mﬂWBﬁU’lﬂHulﬂﬁﬂUﬂ‘lTﬁU‘Qﬂﬂqn
vu1and19 812 uazdn Uszuim 1.5 x 1.8 x 1.8 was luuSnusamaasy Mn1sasivdeu
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6.1 A FUIuMINARAY nilainansandaniansy

Soil name ; Natham series

Classification: Fine loamy, mixed, isohyperthermic Oxic Plinthudults

Described by : C. Nilnond

Date : 9 March 1998

Location : Trang Agricultiral and Techuology College, Ban Numfay, Tambon

Natham Nao, Amphoe Maung, Changwat Trang
Elevation : Approximately 30 m. above msl

Slope/Complex Slopes : 1-3% Slope/Nearly level-Undulation

Physiography : Low terrace

Natural vegetation : Ol palm

Climate : Tropical mensoon; Annual rainfall 2,182 mm. Mean temperature
275°C

Parent matenal : Old alluvium

Drainage : Well drained

Erosion hazard : Shght

Runoff : Slow

Horizon Depth (cm.) Description

Ap 0-13 Dark brown (10 YR 4/3) sandy loam; moderate very fine subangular

blocky structure; slightly hard (dry), friable, slightly sticky, slightly
plastic; many very fine roots; very strong acid (field pH 5.0); clear
smooth boundary.,
Btl 18-33 Brownish yellow (10 YR 6/6) sandy loam; moderate fine subangular blocky
structure; hard (dry), friable, shghtly sticky, slightly plastic; common very fine

roots; strongly acid (field pH 5.5); clear smooth boundary.



Hortzon Depth {(cm.)

B2 33-58
B 58-88
Bt4 88-105
Bev 105+
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Description
Yellowish brown (10 YR 5/8) sandy clay loam; moderate fine subangular
blocky structure; friable, sticky, plastic; common very fine and few
medium roots; strongly acid (field pH 5.5); gradual smooth boundary.
Brownish vellow (10YR 6/8) sandy clay loam; moderate fine subangular
blocky structure; friable, sticky, plastic; common very fine and few
medium roots; strongly acid (field pH 5.5); gradual smooth boundary.
Brownish yellow (10 YR 6/8) sandy clay loam: moderate fine
subangular blocky structure; friable, sticky, plastic; few fine roots;
strongly acid (field pH 5.5); abrupt smooth boundary.
Yellowish brown (10YR 5/6) sandy clay loam; very friable, sticky,
plastic; ironstone diameter 0.2 - 0.5 mm about 80% by volume; very

strong acid (field pH 5.0).

6.2 Aasienthaaau ulnamanaidaniagswgini

Soil name :
Classification:
Described by :
Date :

Location :

Elevation :
Slope/Complex Slopes :
Physiography :

Natural vegetation :

Clhimate :

Parent material :
Drainage :
Erosion hazard ;

Runoff';

Chumphon series

Clyey skeletal, kaolinitic, isohyperthermic Typic Paleuduulis.
C. Nilnond

10 March 1998

Ban Dang, Tambon Klong Noi, Amphoe Chaiburi, Changwat
Surattham

Approximately 80 m. above msl

4% Slope/Undulation

Terrace

Oil palm

Tropical monsoon; Annual rainfall 1,712 mm. Mean temperature
27.2°C

Old alluvium and transported material from clastic rocks.
Well drained

Shight

Slow



Horizon Depth (cm.)

Ap 0-14
Btl 14-40)
B2 40-67
Bi3 67-90
B4 90-112
Bv 112+
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Description
Dark brown (7.5 YR 3/2) sandy loam; moderate very fine to fine
subangular blocky structure; friable, slightly sticky, slightly plastic; many
very fine and fine roots; strongly acid (field pH 5.5); abrupt smouh
boundary.
Brown (7.5 YR 4/4) sandy clay loam; moderate fine to medium
subangular blocky structure; .ﬁrm, sticky, plastic; common fine and
common medium roots; very strong acid (field pH 5.0); clear smooth
boundary.
Yellowish brown (10 YR 5/8) sandy clay loam; moderate fine to medium
subangular blocky structure; firm, sticky, plastic; common fine and
common medium roots; very strong acid (field pH 5.0); clear smooth
boundary.
Yellowish yellow (10YR 5/4) sandy clay loam; moderate fine to medium
subangular blocky structure; firm, sticky, plastic; common medium roots;
very strong acid (field pH 5.0); clear smooth boundary.
Pale brownish (10 YR 6/3) clay: many fine prominent darkred (2.5Y
3/6) mottles; moderate fine to medium subangular blocky structure; firm,
sticky, plastic; common medium roots; very strong acid {field pH 5.0);
clear smooth boundary.
Very pale brown (10YR 4/7) clay; many fine prominentdark red (2.5 Y
3/6) moittles; structureless; firm, sticky, plastic; common medium roots;

about 50% iron-rich reddish material; very strong acid (field pH 5.0).
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6.3 AreIvIemhaaau laamaassnvaniansyil

Soil name : Tha Sae series

Classification: Fine loamy, mixed, isohyperthermic Typic Paleudults

Described by : C. Nilnond

Date : 11 March 1998

Location : . Ban Wang Klong, Tambon Krabi Noi, Amphoe Maung, Changwat
Krabi

Elevation : Approximately 20 m. above ms]

Slope/Complex Slopes : 1-2% Slope/Nearly level-Undulation

Physiography : Valley

Natural vegetation : Oil palm

Climate : Tropical monscon; Annual rainfall 2,150 mm. Mean temperature
283°C

Parent material : Old alluvium

Drainage : Well drained

Erosion hazard : Slight

Runoft': Slow

Horizon Depth (cm.) Description

Ap 0-20 Dark brown (10 YR 3/3) sandy loam; moderate fine to0 medium

subangular blocky structure; very hard (dry), firm, sticky, plastic: many
very fine and few common roots; strong acid (field pH 5.5); abrupt
smooth boundary.

Btl 20-40 Dark yellowish brown (10 YR 4/4} sandy clay loam; moderate fine to
medium subangular blocky structure; very hard (dry), firm, sticky,
plastic; many fine and common medium roots; extremely acid (field pH
4.0}; clear smooth boundary.

Bt2 40-63 Yellowish brown (10 YR 5/6} sandy clay loam; moderate fine to medium
subangular blocky structure; firm, sticky, plastic; common fine and
common medium roots; extremely acid (field pH 4.5); clear smooth

boundary.



Horizon Depth (cm.)

B33 63-94
B4 94-125
Bt5 125-148
Bt6 148-180
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Description
Yellowish brown (10YR 5/8) clay loam; many fine prominel reddish
brown (5 YR 4/4) mottles; moderate fine to medium subangular blocky
structure; firm, slicky, plastic; common fine and few medium roots;
extremely acid (field pH 4.5); clear smooth boundary.
Brownish yellow (10 YR 6/6) clay loam; many fine prominent dark red
(2.5 YR 3-6) mottles; moderate fine to medium subangular blocky
structure; friable, sticky, plastic; few medium roots; extremely acid (field
pH 4.5); clear smooth boundary.
Yellowish brown (10YR 5/4) clay loam; many fine prominent dark red
(2.5 YR 3/6) mottles; moderate fine to medium subangular blocky
structure; friable, sticky, plastic; few medium roots; extremely acid (field
pH 5.0); clear smooth boundary.
Light brownish gray (10 YR 6/2) clay loam; many fine prominent dark
red (2.5 YR 3/6) mottles; structureless; friable, sticky, plastic; few

medium roots; extremely acid (field pH 4.5).

6.4 A1BFUHINAAAY LU aINARDINIIN IANIN

Soil name :
Classitication:
Described by :

Date :

Location :

Elevation :
Slope/Complex Slopes :
Physiography :

Natural vegetation :

Climate :

Parent material :

Drainage :

Ruso series
Fine loamy, mixed, isohyperthermic Typic Paleudults
C. Nilnond
11 March 1998
Ban Nao, Tambon Plutean, Amphoe Panum, Changwat Suratthant
Approximately 40 m. above msl
4-6% Slope/Undulation
Old levee
Oil palm
Tropical monsoon; Annual rainfall 3,484 mm. Mean temperature
279°C |
Alluvium

Well draned



Erosion hazard :

Runoff :

Horizon Depth (cm.)

Ap

Btl

B2

B3

B4

Bt5

0-17

17-33

33-54

54-100

100-150

150-180
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Slight

Slow

Description
Dark brown (10 YR 4/3) clay loam; moderate very fine to medium
subangular blocky structure; hard (dry), friable, sticky, plastic; many very
fine and common fine roots; very strong acid (ficld pH 5.0); abrupt
smooth boundary.
Strong brown (7.5 YR 5/6) clay loam; moderate fine to medium
subangular blocky structure; hard (dry), friable, sticky, plastic; common
very fine and common fine roots; very strongly acid (field pH 5.0);
abrupt smooth boundary.
Brown (7.5 YR 4/6) clay; moderate fine to medium subangular blocky
structure; faiable, sticky, plastic; common very fine and common fine
roots; very strongly acid {field pH 5.0); ciear smooth boundary.
Reddish brown (53 YR 4/4) clay; moderate fine to medium subangular
blocky structure; tniable, sticky, plastic; common very fing and tew fine
roots; palchy claly cutan coating on ped walls; very strongly acid {field
pH 4.3): clear smooth boundary.
Yellowish red (3 YR 4/6) clay; moderate fine to medium subangular
blocky structure; triable, sticky, plastic; few fine roots; patchy clay cutan
coating on ped walls; very strongly acid (field pH 4.5); clear smooth
boundary,
Yellowish red (10 YR 4/6) clay; structure less; friable, sticky, plastic;
rock fragment diameter 2-5 mm about 10% by volume; very strong acid

(figld pH 4.5).



