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Executive Summary

Project Title : Nutrition and Fertilizer Requirement for Qil Palm Production (Phase I}

Qil Palm has been considered as one of the highest fertilizer requirement tree crop.
Nutrient removal in fruit bunches could be about 2.94, 0.44, 3.71, 0.77 and 0.81 kg of N, P,
K, Mg and Ca respectivetly for the production of 1,000 kg fresh fruit bunches. Moreover, in
the tropical area like southern Thaifand, high rainfat! can also cause high teaching of soil
nutrients. Therefore, intensive fertilizer application need to be managed to achieve high
sustainable production. Fertilizer is probably the highest cost item in il palm cultivation
which accounis for about half of the total production costs. In Thailand, the fertilizer
management programme for oil palm has not been fully investigated and this technology
can not be directly transferred from other countries as fertilizer management aiso rely on
soits, climatic and other environment conditions which vary in different areas. Thus, the
importance of using appropriate fertilizer management for oit palm plantation in Thattand

need to be developed.

Objectives
1. To investigate long term effect of fertilizer application on nutrients in soils and
piants inciuding the response of yield on long term fertilizer use.
2. To study the optimum fertilizer application which base on soil and plant

analysis on yield of oil paim.

Methodology

1. Field trials were conducted on representative soil types used for cil palm
plantation in Trang, Surat Thani and Krabi from J‘une 2002 to May 2004 (2 years) using oil
paim at the age of 8-10 years. These experiments were conducted in the same field as
Nurient and Fertilizer Requirement for O#l Paim Production projects which were done during
1998-2001.

2. The experiment was designed to investigate nutrient response of oil palm by
comparison among various rate of fertilizer applications with standard rate used in Malaysia.
Fertilizer treatments of each locations were arranged in a randomized complete block

design with three replications as follows.



Treatment 1 (T1}
Treatment 2 (T2)
Treatment 3 (T3)

Treatment 4 (T4)

Treatment 5 {T5)
Treatment 6 {T6)
Treatment 7 (T7)

Vi

same as farmer practices

at 40% of rate applied in treatment 4

at 70% of rate applied in treatment 4

at the recommended fertiizer rates used for cil palm at the

age of 8-10 years in Malaysia as follow.

Urea 2,910 g/plant
Diammonium phosphate 1,500 g/plant
Potassium chloride 4,000 g/plant
Kieserite 1,000 g/plant
Borate 80 g/clant

Urea, potassium chloride and kieserite were applied as
split application 2 times at the same amounts in June and
November. The remaining fertilizers were appiied 1 time in

June (von Uexkull ang Fairhurst, 1991)

at 130% of rate applied in treatment 4
at 170% of rate applied in t_reatment 4
fertilizers were applied base on soit and plant analysis and
the application rate was same as T3 except kiegserite was

increased up to 1,000 g/pant

Size of piot was about 1/3 ha and consisted of 40-44 paims. Each plot had two

guarg rows which contributed

3. Data recorded

20 recorded palms.

- Weight of fresh fruit bunch

- Number of fresh fruit bunch

- Soit analysis

- Leaf analysis

- Rainfall and soil moisture data

- Economic data



VI

Results

After application of fertilizer for 6 years in T1-T6 and for 2 years in T7, the results can
be concluded as foliow :

1. The high leaf nutrient contents of N, P and K at the ranges of 2.40-2.70% 0.16-
0.19% and 1.00-1.15% respectively were found in the high nutrient application rate

treatments (T5, T6).

2. High apptication rate of K affected the absarption of Mg and Ca, and resulted in
decreasing of leai Mg and Ca conterts at the end of experiment. However, high rate
application of kieserite in T5 and T6 could contribute to the less decrease of Mg in leaf as

high increasing of Mg from fertilizer use,

3. Accumulate fresh fruit bunch yield (FFB) increased according te increasing rate
of fertilizer application especially in Trang and Krabi sites. The example could be showed
in Trang site which accumulate FFB yield of 471 kg/palm in the low fertilizer rate (T1, farmer
practice} and 488 kg/paim (T2} were found when compared with the highest vield of 749

kg/palm in the highest fertilizer application treatment (T8} in the 6 years experiment.

4. However, when included the economic aspect which related to cost of
production, income, profit and value : cost ratio (VCR} together with the factors of fertilizer
application, nutrent in soils and plants and vyield response, it could be suggested the

suitable rate of fertilizer application for Trang, Surat Thani and krabi sites are as follow :

Urea (46-0-0) 2,040  g/ptant/year
Diammonium phosphate (18-46-0) 1,050 g/plantyear
Potassium chloride {0-0-60) 2,800 g/plantyear
Kieserite (27% MgO, 23% S) 700  g/plantiyear
Borate 56  g/plantiyear

5. For 2 years experiment, the adjustment of fertilizer application according to soil
and plant analysis coutd contribute to the increasing of vield of 12-59% when compared

with farmer’s practice.
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Abstract

Project Title : Nutrient and Fertilizer Reguirement for Qil Palm Production (Phase 11}

The effects of fertilizer application rates on leaf nutrient contents and yield of oil palm
were investigated in Trang, Surat Thani and Krabi provinces during June 2002 — May 2004.
Eight year ofd of oil palm plantation planted on the Na Tham soil series {Fine loamy, mixed,
isohyperthermic Oxic Plinthudutts) in Trang, 10 year old of il paim plantation planted on the
Chumphon soit series {Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults) in Surat
Thani and 9 year old of oil palm piantation pianted on the Tha Sae soil sedes (Fine loamy,
mixed, ischyperthermic Typic Paleudults} in Krabi with spacing 9x9x8 m were selected for
study. These experments were conducted in the same field as Nutrent and Fertilizer
Requirement for Qil Palm Production projects which were done during 1998 -~ 2001.
A randomized complete block design with three replications in which 20 palms/replication was
used. The treatments included seven different rates of fertilizer application. The rates of
fertitizer were as follow : T1 {farmer practice}, T2 (40% of apptication rate in T4), T3 (70% of
apptication rate in T4}, T4 (urea 2,750 g/plant ; diammonium phosphate 1,500 g/plant;
potassium chioride 4,000 g/piant ; kieserite 1,000 g/plant ; borate 80 g/plant), T5 (130% of
application rate in T4), T6 (170% of application rate in T4) and T7 {applied base on soll and
plant analysis and the application rate was same as T3 except kieserite was increased up 1o

1,000 g/plant).

In Trang site, the high leaf nutrient contents of N, P and K at the range of 2.4 - 2.7%,
0.16-0.18% and 1.10-1.15% respectively were found in the high nutrient application rate
treatments (T5, T6). However, the amounis of Jeaf Ca and Mg in TS and T6 decreased from
0.79-096% and 0.29-0.31% at the beginning of experiment to 0.63-0.73% and 0.23-0.30%
respectively at the end of experiment. A small increase of leaf sulphur and boron up to about
0.19-0.22% and 16-22 mg/kg was also found in the high rate of fertilizer treatments.
Accumuliate fresh fruit bunch yield (FFB) increased according to increasiﬁg rate of fertilizer
application. Accumuiate FFB yield of 471 kg/palm in the low fertilizer rate (T1) {farmer practice}
and 488 kg/paim (T2) was found when compared with the highest yieid of 749 kg/palm in the
highest fertilizer application treatment (T6) for the 6 years experiment. Regarding to the

economic return (June 2002 — May 2004), the medium rate of ferilizer application {T3) which



X

obtained FFB 3.96 tonnes/rai gave the highest profit of 5,646 bath at the VCR (Value: Cost ratio)
of 244 For 2 years experiment, the adjustment of fertilizer application according to soil and
plant analysis (T7) could contribute to the increasing of yield of 59% when compared with

farmer's practice.

tn Surat Thani site, the resuits were still not clear due to the residuat effect of good
fertilizer management by farmer which continuousty applied high fertilizer rate for long time.
Therefore, at the end of experiment, the amounts of leaf N, P and K were similar and
occurred at the range of 2.4-2.7%, 0.16-0.18%, and 0.93-1.12% respectively. The amounts of
leaf Ca and Mg in TS and T6 had a trend to decrease from 0.69-0.74% and 0.24-0.26% at the
beginning of experiment to 0.65-0.73% and 0.20-0.26% respectively at the end of experiment.
There was no significantly different on accumulate FF8 yield (1,050-1,127 kg/plant), but the
control plot gave accumulate low FFB yield only 1,029 kg/plant. Regarding fo the ecenomic
return {June 2002 ~ May 2004}, the low fertilizer rate {72) which obtained FFB 7.80 tonnes/rai
gave the highest profit of 14,493 bath at the VCR of 4.55.

In Krabi site, the high leaf nutrient contents of N and P at the range of 2.30-2.50% and
0.17-0.19% was found in TS5 and T6 when compared with 2.11-2.30% and 0.15-0.17%
obtained in T1 and T2. Potassium content in leaves was slightly increased up to about 0.95-
1.07% in TS and 6. However, the amounts of {eaf Ca and Mg in TS and T6 were decreased
from 0.74-0.80% and 0.24-0.26% at the beginning of experiment to 0.71-0.80% and 0.21-
0.27% respectively at the end of experiment. There was slightly increased in leaf 3 and
remained at the range of 0.19-G.22%. A small increase in leaf B was found at the-range of 16-
27 mg/kg in the high fertilizer appilication rates. Accumulate FFB yield increased according to
increasing rate of fertilizer application; 730, 736, 824, 859, 9098, 894 and 264 kg/plant in
control, T1, T2, T3, T4, T5 and T6 respectively. Regarding to the economic retum (June 2002
—- May 2004}, the medium ferilizer rate (T3} which obtained FFB 5.41 tonnes/rai gave the
highest profit of 9,721 bath at the VCR of 3.23. For 2 years experment, the adjustment of
fertilizer according to soil and plant anaiyéis (T7) could contribute to the increasing of yield of

12% when compared with the farmer's practice.
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. 4 " L o
smnsuarneianijsiafinnandameahduiniy lasdenudamesadusgeduiiimsignidu
:; - 1 ] ol g A‘ cJ - Gll | 5 A
wradunivattursianszessan IvmsasAu i uds iR arasR At aARIN LAY
g [ 4 4 :‘ L o - 2 =y L= nsl A’ 1
@anthduuiuniiany 57 1 ﬁuﬂwdwmqwﬂqf{wquummmmLﬁlu‘iﬂuﬂ:’lﬁmuaﬂmmu@uw
TALau
1) Aaieef Warutlhduradinerdmnearnssuuaanaluladisaninrss Amus
wiuwmils srnedlas dmianiy duiitgn 80 1 dusnuhdsiuggneaumue 21g 5 1)
TasflundaiuganuiisnvinBnuhdn sronlgn 9x9x9 wmr dgniugaduuvin (Fine loamy,
. . . . = . % g E} =y x
mixed, ischyperthermic Oxic Plinthuduits) A4 Loamy Plinthuduits URnuRAaunsnszae iy
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malsidszinns 131,250 15 (8w, 2534) amvinuidaudnnulisgnatuaauatstiarianedy 1-3%
- L o A 1 L - = o l*‘!} o =4
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= X d .
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3.1.2 anm)detnid
s sl - - =l e} o v . v ﬁ
dmdnas qenisni waznsed dgientAuvunrgaieu dfnsousauty
J )
wazdusingn tiuncuduanadusailusey 10 1 (2530 - 2540) sgflutiag 1,712 Ga 3,484 uw.
bl - i e - :} g 4
Tngdavingrmgisiidiinatumniesiign (1,712 1) Swdanfifunannduanuinngafe

-t Aj o »
T (2,182 Wil wasnivl (2,150 N fuaiau (mswﬁ 1)

o S P s s ar - A | o 3
AR 1 dinuidusargungiindetuseul vasdmdani gemgisni uasnszil remdng

W.A. 2530 - 2540
Fmin Uncuiey () qruugii (C)
b8 2,182 27.5
gy faril 1712 27.2
needl 2,150 283

dl -4 -y 3 - L =t n}
YINT D @DWURAUSNINEIRTY, IIBSTEIU URTHTEY

¥ a o :
andayatFunnsidusssgamniiwdelusey 10 1 (2530-2540) wudmfFnouiuan
P o ar - ol ' <4 o Py
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gwne andeysrendinanahdnlngluiinadiafesifenmnfuuninteshudieedouss
dnulwjudaasiinstau 2-3 afedl TnotluidTiveilaagauazannuiis Faaquldmois
1) uinanprasianians shdueng 5 DileGimenns tTaqiuany 8 1 Ty 2 Akl
Afan 1 Vijouaugas 12-6-27 + 2.0% MgO + 3.8% CaO 3 nn /iy
Tddausmey u?‘ﬂwq'::rmﬂu%uﬂsﬁmﬁmmriumnlwﬂqqﬁuq@du
afan 2 Wilonasges 15-7-8 + 2.0% MgO 2 nn/du ldReumrd meu-sunau
891 lrehuupureulausiuhduiall 80-140 1a,
seunlull 2545 mdanenduinwasnisuucsmalulagdmdnaialdiinngfunisld
uinailnaldogns 12-6-27 4 nnsdu Teoudld 2 nnsdiuludsuliquiau-nangian was 168n
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2) wlamarasiawdansl thdsey 6 ilaGumanes daqifueny 98 1613 AfS
& Y
aFaRl 1 ilunangns 25-7-7 + 4.0% CaO + 1.2% MgO 1.5 nn./fu wazld
Inunsduneeslsd deilmmadontugl K0 60% 2 nnsu ldieu

; L
siewviTang AN Iuatiuliinariuanlugassugaely

k.

2
T

Asan 2 Wdanangms 14-7-35 3 nn/eu ldiReudannay

e 3 Wlunangas 257-7 + 4.0% CaO+ 1.2% MgO 1.5 nn/du uazlduwiil
TnunaFoupaalss Telmunadeniugtl 10 60% 2 ansdy ldireu
SUINAN

38n191d  Trofuunusaulrusuhduiail 80 - 140 .

Tynthnumsnsldinlaludfuiudomaiison

3) wnamasssimdagemn st 1hdueny 7 TdleFumansas flaqiiueny 107

Teit]es 3 Al

afan 1 Midauenbadodavin Fefisghdnna (V) 21% wazdamas ()
24% 15 nn/eu wastdwitpiwunadauaaslsd 1.5 onssiu ldiAou
WOHNAN

ased 2 Wuwilleweniudondamn 1.0 nn/du wazldijafureain
(Christmas Island Rock Phosphate) Tasineavasailihulsslumi
(P,05) 3% 2.0 nn/eiu 1dtheunsngian

pfad 3 Waiouwenluduedama 1.5 nn/du ueswijoTnuna@anscolss
1.5 nn/iu 1diEsungAaniay

38m5ld  Uroduunuseulausmudngy §ai 80 - 140 gu.
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3.1.4 Anwusvadugu aoBnraniuesndiiddyunalicnisaasfiuitnising
ansrumndugmrasutuudscufiouwamaaes IravinAsturantihemiu  (Soil profile
description) 1ANGNIUIANTTY HTIEEANLSYINNS 1.5¢1.8x1.8 WAT ArIaRaLANcd NI U
aulanldgiiodrmaiuluaunu (Soil Survey Staff, 1993) WM stiufaatNAuAINAMNANIINYA
FAuFandususdisufeanadniznn 1.8 was hdeatnamdiuldunfea it ua
uarFouEIUALLN IR ANl et (stanless steel) TUNRTEIATUNT 2 M. sfaagnaBui
éﬂu’lﬁ‘f‘)mm:ﬁauﬁ?mmaﬁua:ﬂﬁnﬁﬁﬂﬁ’ﬂ_guwﬂszmwmﬁuﬁqﬁﬂiﬂﬁ UznFamu (soil pH; 1:5,
soil : water) R (soil texture) (Gee and Bauder, 1986) unaaavasamiulslond
{available P (Bray 2)} (Olsen and Sommers, 1982) ﬁ'wya’mﬁ?ﬁLﬂuﬂ?:ﬂmnﬁuamﬂgﬂu‘lﬁ
{exchangeable cations : Ca, Mg, K, Na) (Thomas, 1982) Lr'i‘u’]m‘lutﬁﬂqmﬁ'wuﬂ {total Nj
(Bremner and Mulvaney, 1982) BuyiTadng (organic matter) (Nelson and Sommers, 1982) ANY
Lﬂun?mﬁuantﬂﬁ’uu’lﬁl’ua:*azqﬁLﬁuuﬁttantﬂﬁﬂu'lﬁ (exchangeable acidity and exchangeable

aluminium) (Thomas, 1982} Effective cation exchange capacity (ECEC) {Anderson and

Ingram, 1989) warAIN I AR saza e (electrical conductivity, EC) (1:5, sail : water)

3.2 NMITIUHUNTNARDY
° 4 - o
Amenasesluaumludeuiiguiey 2545 - wawnian 2547 dluan 2 T dadlunns

nagasmaIlasanlaTIRITAIN ﬁﬂdﬂ’ii‘ﬁ’??jﬂﬂﬂ ’l?LLﬁ:ﬂ’]?ﬂﬂn’}?ﬂﬂ IHBIRNNRANERLNENUNTY

FTUTUTN (INTIAN 2541 - Houwu 2544) TanlumauBummasasil thduuniuliany 8-10 T

321 Fweaes (treatment) lunnutameaasusunmesssLLLgsnstuuden
(randomized complete block) § 7 AmAaas 3 ‘gﬂ(uﬂﬂdfj‘ﬁﬂ) uastiulatiaalilddy (control)
1 wine souulmedietluudasdmiald 22 wlae uazsnntomn 3 Sawinld 66 wina AmdufAR
varaeLszane 132 1 tuusaswastdeldwuiitantndulszann 2 18 Sfuundy 4044 du 1T
uwnaAureuulat 2 une tedlaafuuanseruainnszdseesilaainalasinadios s
ShahduTesin lidduhdumedmiuiudeyetmnaulastionay 20 du

mm'}qunuﬁmmﬂmq:ﬁmsﬁmmm?ﬂummﬂumi‘lﬁfmammﬂuﬂmwﬂmﬁalﬁﬁm
mwﬁuqﬂmum'mﬁmm?ﬁwmmwmﬁﬁuﬁ’lﬁu Inglredudredadludnsinansandgma
Endnufionnzansenlszinannade (von Uexkal and Fairhurst, 1997) Bednfanaaadld 7 soi

uariudratagbildls 1 uladai
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FLHUR 1 (T1) dijenuilawinsmsnaufil
“iuf 2 (T12) - 1d 40% F99dam 4
vouf 3 (T3) : 1d 70% 1898m71 4

sem4 (T4) : ldmuatwunivinldaninansisseslszmaAsunaide (von Usxkull

o - Ly :’ ar <l » A’
and Fairhurst, 1991) dwFnhauiiuens 8-101 Al

Urea 2910 niu/eu
Diammonium phosphate 1,500 nfu/su
Potassium chloride 4,000 nfu/du
Kieserite 1,000 niw/su
Borate 80 nfuAu

ot Urea , Potassium chioride uas Kiesedte wiisld 2 p%a 7 8%
il Tudwsugedy (wgsatps-igue) wastaiaqgeu (wgadnieu-
§191AN) #9% Diammonium phosphate U@y Borate dasadn lutaeiy
garly (Hguney)
SERUT 5 (15): 14 130% mmé’mmﬂmzﬁuﬁ 4
=T 6 (T6) - 14 170% maé’mﬂﬂm:ﬁuﬁ 4
32RUT 7 (17) - WeJumamamsiansituuasiu 1utﬁmﬁuﬁ:ﬁ"?fﬂgﬂ@“mm?:ﬁu T3
ué":ﬂi‘uzﬁuﬂﬂmuuaﬁmm:ﬂuuﬁ:ﬁu TslumeuiEunimeses

= =] - A: A’ - 2
unnideuiinsUF UMz 1,000 nfudiu

v
ar -

waildalddn 71 uar 72 iidaslenn 73 uas T4 \Hudasiuunauas 15 vay 16
- -4 [ ] 4
Wudaniage  dwmfutnusuasBnumsldoseudameasesine uanalilummeg 2-5

=l il A’ ¥ b
(ufl 2547 Lildlaidailasnnnemasesi@ugaluieunqennan 2547)

3.2.2 3EnslddauaznaliRguasiuthay

mistdfalaeiroduuouserlampivFionlimavsdalidsnn 80140 au.  yaudas
Wsuilomamaumemases Taainmald 2 Aol ﬂg'qa:ﬂ'ﬁ'lwﬁwﬂuﬁmmﬂﬂ%qwmmu&iﬂ:uﬂm
pia# 1 WdideumqemANazAIR 2 Wilausunan (unduresveFauaciureu ek udualunkaiin)
dmuuedildmuantasnsaninnsldmuduounked nsAnlfeR  FearauBesasidony
inwasns g husinarnssansmnsteasiae) mraamsnaeeslifinlhindemniumniag
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M 3 Usnans 1¥jeveanlasmenesiiniands (nfudw ull 2545 naz 2546

Treatvaent gasil T AfaR 2 59
(.u) o) nuMmu
T1 (Farmer) 12-6-27 2,000.00 2,000.00 4,000.00
T2 46-0-0 465.00 700.00 1,165.00
18-46-0 600,00 - 600.00
0-0-60 800.00 800.060 1,600.00
kieserite 200.00 200.00 400.00
Borate 32.00 - 32.00
3 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 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 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 3,400.00 3,400.00 6,800.00
kieserite 850.00 850.00 1,700.00
Borate 136.00 - 136.00
T7 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
kiegerite 500.00 500.00 1,000.00
Borate $6.00 - 56.00




" o w e o o =
minn 4 dhuemis1$foveswdameassmianse (nHwdu) 1l 2545 1me 2546

Treatment qasily ade 1 ey U
(3.6 (W.u) nSu/du
T1 (Farmer)* 25-7-7 1,500.00 - 1,500.00
0-0-60 2.000.00 2,000.00 4,000.00
T2 46-0-0 465.00 700.00 1,165.00
18-45-0 600.00 - 600.00
0-0-60 800.00 800.00 1,600.00
kieserite 200,00 200.00 400.00
Borate 32.00 ' - 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 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 - 80.00
T5 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 4,945.00
18-46-0 2,550.00 - 2,550.00
0-0-60 3,400.00 3,400.00 6,800.00
kieserite 250.00 850.00 1,700.00
Borate 136,00 - 136.00
T7 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
ieserite 500.00 500.00 1,000.00
Borate 56.00 - 56.00

+ 111 2545 inmnsns iy 14-7-35 3,000 3 iy lu@sudiueou



minaf 5 USums i ifsveanammassiiniagsugisit (0dwi Wl 2545 nas 2546

Treatment gasije afafi 1 AsaR 2 U
(iv) (n.8) NSuMAY

T1 (Farmer) 21-0-0 1,500.00 1,500.00 3,000.00
18-46-0* - 1,000.00 1,000.00

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 200.00 200,00 400.00

Borate 32.00 - 32.00

T3 46-0-0 815.00 1,22500 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 2,911.00
18-46-0 1,500.00 - 1,500.00

0-0-60 C2,000.00 2,000.00 4,000.00

kieserite 500.00 500.00 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 164.00 - 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 850.00 850.00 1,700.00

Borate 136.00 - 136.00

T7 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 - 500.00 300.00 1,0600.00

Borafte 56.00 - 56.00

* 117 2545 inunsns e 0-4-0 (Christinas rock phosphate) 2,000 piuMu luRoufugiou unuily 18-46-0
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3.2.3 MauRNUaENITHATIENTRYR

> v 1
1) PBusmnarnszateaaainduluivuivaasy  Aadiunuasnisnizeggasdu

W L o
Tagdnsagunepiimidud it iuaunlufioadsmasamndanda  Anastusinuatugn

v -
AFINLURNARBATELZIIRINITNAADY

2) ﬁuu‘"ﬁmamﬁLm:?lanﬁﬁﬁﬁcumqﬂs:mnmﬁu Tunnudastiaanineduinu
pastiAutinussulauduthdniaiidseun 80-140 9. andedn 5 o Tnofiuilas 1 A%
L 4 L
ARusnuiureusuMmmaassluRaunun et iautdloussanfivsalttay 1 afe lwhaungunian

P - - X ® : :v a

vamntl  Failutesdugpehiduiirnurumnraswazagiudadeuinglddenss 1 nwdu
ar " - é’ -3 1 . = AJ - A =
FetRulasiivnsulhanBunsasmmaseyiefamumalasundaisigaimsiuauuas

msdenivdfayasaemiiuduiusmgamislulinhd@dsafvanduthdududeniu

1 - L L4 o L 1 -y A
Tusaamaanstasusasdamdpmnaiiudetaduifasanuan 0-15, 15-30,
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o N T T T (0-14 3. ﬁﬂ?mm%uw?‘a’i’mqﬁﬂu%qﬁi'z
(1.78%) 3181 ECEC #n (2.38 cmol(+)kg) fifnainumadoufivanuaeldan 0.08 cmol(+)/kg)
inouuniidaduaniiendlden 022 cmoltikg)  nnusadaduandedldiunae
(0.86 cmol(+)/kg) uaziiBnaumaaveaffulszluminn (9.43 mo/kg) Auanesaust 14 7. aslil
ﬁu”mqm%uw?uﬁ'mqrv’;ﬁmn (<1%) WATRARIATNANNANITAY ECEC miAaudnem ( 3.62-5.64
cmol(+)kg) ThBunowunadusiuananldsn (0.04-0.05 cmol(+)/kg) annasniiBesi
LLﬂﬂtﬂ-ﬁlﬂuiﬁaﬂﬁdfiﬂu‘!ﬁﬂiqq (0.21-1.7 cmol(+)/kg) erqmuﬂﬂﬁﬂuﬁuﬁnLﬂﬁﬂu‘lé’ﬁiﬁﬁaﬁﬂuﬁ"\mq
(0.31-1.79 cmol{+)/kg) wasihFnnuaavesaitiulsstanifiounn (< 1 mg/kg) (mﬁqﬁ 7)

e = a}d Lk s 0'
“Iﬁlﬂﬂﬁu‘ﬂu ATINYAHA HHTUADUBTINAN
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nzedm (pH 4.4) Augraihiiomuduiusimmeidusuumie fimeeuvieddanian
YRaBEY RFFanduidunsadnr (pH 4.0-4.9)

HadATEATInDI ALY (020 ) ﬁﬁuﬁm%uw?ﬂﬁ'mqﬁﬂuﬁwﬁiq
(1.45%) [fr ECEC #n (4.43 cmol(+)/kg) fifuninuned@siuandowldan 0.15
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uﬂnl.\.f&"uu‘lﬁfiﬂuiqqqq (3.33 cmol(+)/kg) worihBunamasresamthulsslonimmnn (1.8
mag/kg) Auaedaus 20 o, m'lﬂﬁtﬁ‘u'lm“wﬂ?uﬁ'mqrfimm (< 1%) URZRRRIRINAINRRNAN
ECEC Aaudasn (5-8 cmol(+)kg)  Shfunndnunadeuiicanuanddrouttamn (0.13-02
cmol(+)/kg) Prnauuniidenduanufanyldunats (0.41-0.85) Burueaadouinanas
149 (0.07-0.29 cmol(+)/kg) wreiBinomeaviasamihalsylonisnun (0.63-0.73 mg/kg)
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R15199 9 Faymfrunonindu () wR AU UANTBIRUAINARBIANT (W.A. 2541-2547)

.05 NI A4 7914
e Bnosindhy dwauiu thoashidy 4wy Biantndy Swnudu
(uu.) tupn {(131.) tlusn (330} thumn
UNIA 41 - - . * . ¢
UNTAE 41 37.0 2 - - - -
HunAn 41 - - - - 16.7 2
WEEW 41 18.6 2 4.7 1 39.0 4
HWOHNAN 41 147.0 9 213 6 213.0 10
dquieu 41 2793 12 227.9 21 225.5 1
NINIAN 41 119.9 8 229.5 16 121.0 10
A 41 85.5 6 207.5 12 263.8 14
gt 41 103.0 7 241.5 12 378.0 14
ARAY 41 411.0 15 430 9 3245 14
WAL 41 348.0 14 170 5 178.5 11
SUINAN 41 302.0 14 70 2 108.5 8
NNFAN 42 54.5 5 14 1 87.2 14
NUAMAUS 42 1495 8 6.5 4 86.5 B
HuiAu 42 116.5 8 294 12 195.5 11
WHItu 42 2575 13 337.5 16 99.0
WBMAN 42 196.0 12 151.8 12 142.0
HQuieu 42 2005 10 184.6 15 229.0 16
AN 42 330.5 16 280.6 16 1495 16
A 42 362.5 15 143.4 ¢ 71.5 8
s 42 2810 14 223 13 180.5 12
ARIAN 42 280.0 18 289.7 18 327.0 18
WoARnIuY 42 2100 11 307.3 18 160.5 13
SUAN 42 80.5 7 314 2 85.0 2
NNFIAY 43 86.5 8 28.7 7 52.0 4
QMDA 43 58.0 6 44 10 132.0 4
dumu a3 2430 10 185.4 12 143.0 7
WEeE 43 305.4 14 171.9 12 111.0 7
WOHAAN 43 339.0 11 304.4 14 248.5 11
Houeu 43 193.0 8 280.7 21 201.0 8
NINNIAN 43 136.0 9 70.3 10 74.0 6
gannau 43 102.5 8 309.1 14 177.0 8
fiuengs 43 2438 8 2226 12 178.0 g
RavAN 43 398.0 17 289.6 22 212.0 10
woAANIEY 43 329.0 12 2245 12 235.0 11

fUMAN 43 208.0 8 66.3 7 44.0 2
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A1519% 8 (61B) faygatFnnuiadu (o) wardulunneatulaamnaasseinge (W.a. 2541-2547)

AR5 A.nsEl YTV TN
Rau Wby ey Biasiiy Swowdun Wiy 4nuouiu
(W) ghumn (1) thumn (VW) tumn
UNTIAN 44 283.0 9 148.1 8 230.0 6
NMATAUE 44 73.0 6 53.9 5 48.0 2
JunAw 44 202.0 14 170.2 11 180.0 12
NS 44 303.0 15 46.2 4 121.0 3
WOBANAN 44 268.0 15 2325 12 215.0 11
dquieuw 44 1330 10 201.9 12 133.0 7
nImIAN 44 2010 12 138.6 10 135.0 5
AN 44 139.0 11 183.9 14 109.0 7
ey 44 230.0 18 148.8 16 83.0 5
RN 44 212.1 21 181.6 19 209.0 10
WnARNEY 44 140.5 11 103.7 7 146.0 6
fiuAN 44 169.4 12 130.4 4 86.0 4
PNTAN 45 1.3 1 0 0 20.0 2
NUNINUE 45 0.0 0 0 0 0.0 0
HuNAN 45 73.7 3 64.6 4 40.0 5
B 45 116.6 8 212.1 12 193.0 9
WnIAN 45 200.9 12 2318 M 1530 5
Houaen 45 101.5 14 100.1 11 44.0 4
NINNIAY 45 133.7 23 195.1 13 173.0 10
AwmAn 45 230.1 19 234.3 14 260.0 15
gy 45 136.0 23 2146 14 137.0 7
AAIAN 45 205.4 20 283.6 16 268.0 15
WoAANeY 45 127.5 19.0 139.4 9 240.0 10
funen 45 1309 160 812 10 116.0 8
HUNTIAY 46 26.9 5.0 9.6 5 30.0 1
NUNUS 46 0.0 0.0 0.0 0 31.0 4
AU 46 436 7.0 62.8 6 66.0 4
eI 46 385 7.0 72.0 7 144.0 5
WL BNA 46 208.4 20 106.7 10 108.0 8
nquouds 1355 16 84.9 6 106.0 9
nINGIAN 48 2734 18 145.7 9 149.0 10
Amnu 46 345.4 16 154 13 114.0 7
AeNes 46 2141 21 204.3 20 249.0 11
NaIAN 46 284.2 22 197.5 21 277.0 15
WGAAMEY 46 183.5 16 120 8 138.7

fUIAN 46 79.2 g 50.3 5 0.0 0
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ARFY 4.N521 A.4TB75U
DU Waununinch a7y fmﬁmﬁﬂdu U Lﬁ‘mmﬁddu AU
(1) tlumn (uu) lupn (13} tlupn
HATAN 47 0.0 0 599 5 8.0 1
NNUNYUE 47 33.1 3 49.6 3 64.0 3
Jueu 47 86.9 7 54.4 3 33.0 3
WU 47 58.1 13 124 .4 7 32.0 5
WOHNAN 47 101.2 13 164.5 14 156.0 5
T 12,9461 850.0 11,4726 748.0 10,514.9 583.0
wieA) 2.044.1 134.2 1.810.8 118.3 1.660.3 92.1
@RsFou 170.3 11.2 150.9 9.9 138.4 7.7
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ot H . E") - - -
A151990 10 wrvinuvisluseamnsuh 17 2eauilsmasss aandnnda

o
vraninwskaly (an.)

Treatment ﬁ%"'aﬁ 1 m:"qﬁ 2 REE ﬂ%@ﬁ 4
A.A. 45 110,846 F.A.46 L8147
T1 2.93+0.23 2.71 +0.27 2.96 +0.14 283+ 0186
T2 337022 3.11 +0.06 341+ 010 3.35 £ 0.10
T3 348+ 0.18 3131 0.26 386 +0.25 3.60 + 0.43
T4 3.51 +0.22 3.35x027 3.92+0.27 3.65+0.44
15 3.28 £ 0.52 331+ 0.3 4024018 3.52 + Q.17
T6 3.52 +0.02 3.30+0.08 4.18 + 0.08 3.55+0.13
T7 277 +£0.05 253 +0.07 3.17 £ 0.09 331 +0.02
Controf 2.50 2.29 2.53 225
F-test ns * b *
£50.05 0.39 0.51 0.45 0.53
C.V. (%) 10.24 8.30 6.20 8.10
AR 11 n'\?Lq'icysﬁuimmﬁuﬁ'lwaqma'lu'ﬁf 17 dpautaanasss Sminmnis
Failu G)
Treatment ﬂ??ﬁ 1 ﬁ%& 2 ﬁ%@! 3 ﬂé’d'ﬁ 4
pLA. 45 .8.46 R.A,46 3.e.47
T1 7.26 +0.77 7.26 £ 0.42 8.89 + 0.51 6.89 + 0.30
T2 8.86 +0.30 9.02+0.24 8.80 x 0.63 8.75+0.28
T3 9.00 x 0. 8.84 +0.23 9.60 £0.34 810 +0.49
T4 8.88 +0.68 8.731+1.08 9.00 + 0.93 8.27 +1.08
T5 3.18 + 0.60 8.72 + 0.68 9.23 + 0.80 8.62 + 0.52
76 9.21 + 0.31 843 +028 9.37 +0.42 8.43 + 0.47
17 7.36 + 0.31 7.19+0.18 7.91+0.19 7.51+0.24
Cantrol 7.08 - 7.09 8.79 6.67
Fioal = T = :
SD.05 0.89 1.29 1.42 1.28
CV. {%} 8.93 7.80 8.20 7.80
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fisnwinudannatusnga (115199 10) uazlunsunndeyraieqatita (wwnes 2547) deaanis

1 g ar i + L L4 fad = Ej -

AMUUANANgasRImInWIResmlLR 17 adwidudAynieads P<0.05)  Teawlelédsy
Y . byae o S

ags (73-16) dumdnuanialy (3.52-3.65 nn.) Wsufuwdasnldiudasn (2.83-3.35 nn.) wee

wUaa control (2.25 nn.)

4.3.1.2 Ruiiluresmasludl 17

Wi iluSandn e T1, T2 (7.26-8.88 ¥°) (mmﬁ' 11) u‘jﬂtﬁﬂuﬁuuﬂmﬁé’uﬂﬂu
Sarrhgananlu T3-76 (8.88-0.21 7) e T7 ﬁéuﬂé’uﬁ’mmijﬂmﬁaunm{mu 2545 Ay
7.36 2” Wndifiaiu T1 (7.26 1) ilssantdfutlalusnsdionfundausiunimanesiul) 2541
wrlae il dsuleitRuA i 7.08 3 windy

lumaufindeyanian 2 Wauwmey 2546 S liuansressiuitunelud 17 du
thndnafuniniuhingsasiaya a%al 1 Ae T1, T7 uay Control SailAnan (7.00 - 7.16 12} e
U T2-T6 (8.43-9.02)

lunsiuiindeyaafed 3 Heunaian 2546 wuaMuANATeRURUTaIMTILR 17
ataiided A aia (P<0.05) 1ag T6 ﬁﬁuﬁ'&uqmﬂ (9.370.3) Gladsuiy T1 (6.69 12 R
malusnga Meadt 1) waslumaiuiindeyaafgaring (wiwau 2547) SaamuaruANATY
gashuRlLT 17 (P<0.05) Tﬂﬂuﬂmﬁ‘lﬁ’i‘uﬂﬂqq (13-T6) fruluTemeld 17 44 (8.43-9.10 13

dlaidlou T1 (6.89 12 uaz control (6.67 W2

4.3.1.3 $aumsluiafedia

lunsthindumunsduiishafiusadennauimsiuiinaid 1 Tuihaunaian 2545
gaslpsamsssasdt 2 4 wudaludae 6 Bounds (1.g.-n.a. 2545) (A13797 12) Gaiimnuuansn
rarinunluannild e ludnisieg e 71 uas 77 HAlndPoaiu (6.60-6.67 W) WsiAn
M1 T2 - T6 @ntlee (7.67-8.73 %w9) fm'w‘l-sﬁmuﬁfzmwwluﬁﬂ%"ﬁdu'ﬁwzﬁﬂuqumﬁué’ -
wny 2546 Tanamsuanaadndesmiatznn 3 - 4 me Sefoufudaaieungainay
2545 — UNTIAN 2546 (5 — 7 W) wazliinonuansiamnagdd (P<0.05) Tudnsnlgi)esineg
(m’mqﬁ 12}

Tumsihsindayadradauiuensu-wgrRniey 2546 fsadsinumnzuanietniitod Aty
ynagiiRvesumashiiaite athelsfinnm T5 (7.28 ma) sz 76 (7.20 ma) Suniiuniseiramslu
§n91 T1, T2 (6.40-6.80 N1) uﬁﬂun'lﬂ:lluﬁﬂﬁﬂ:dﬂﬂ%ﬂﬂ;ﬂﬁﬁﬂ (NOARNNEI 2546 — WOENRAL 2547)
Adelinuauuansinatieiiiadidyndis mené’mmmﬂﬁﬂﬂﬂqﬁuﬁqﬁmm'ﬁ’mmq 4.07-

4.67 vty

D722 o patm (oM Nutition snd Ferizerrepord{n NUYSU2IMS-5-30dlaK1 4,00
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4.3.1.4 dndansidle

LinunismauausIadngauiweiile [(«3ﬁmwﬁamﬂnﬁqLﬁﬂf%mquﬁﬂmﬂnﬁ’mm)ﬁ00]
yonh@niiidaauannnislatle ludmmsineg ﬂf_m'lﬁ‘ﬁm'mﬁmmumm:q\uﬂsjménﬁm Tudion
aaan 2545 Tnafidngnunageilalezinny 24-42% (M 13) WeisuiuGeungeniay
2545 (18-46%) &ndausewAdluanaaantios ufiausinsan 2546 (10 — 26%) LATR AR
Snafiluieunseu 2546 aenanizlu T6 (40%) uazirliudmailudeungadniou 2546 e
atjlutng 29-48% aeivlafimahufeunneu 2547 Tednudedadnumendiasamndnsiluaz

AARIMBBIALY 5-21% wimuuasluiamumnensiunaahia

4.3.1.5 Wannusme s luluainmalud 17

Tunnaisichusnamen (71, 72) uazbild e Boaiulnauliludn g 2.08-2.30%
@anene 2545) @971 14) uazianihe 2.40-2.44% Tu T3 uez T4 Thaudaeitldfns (15, T6)
fhRnndulmsaubiudentiu 2.55-2.56% lu 17 Safhulasfiduldiomur-fnmaituies iy
i Phnalulrnayluly (2.10%) fHerlnflAeany T Lﬁmmnﬁma"lﬁﬂﬂmﬁﬂuﬁ’u 11 dafhu
wlasdfiFmunenmannien dwiuirlanaulluionnzaungluto 24 - 28%
(Rankine and Fairhurst, 1998) Tumnimindfayamouiinnnun 2545 uaziAaunimwug 2546 Seadil
pousnsne Fnadluinnaululu (P<0.05) Tae T1, T2, T7 Hfndn (2.11-2.28%) iieiiteusy
T3 - T6 (2.46-2.64%) & wFumstuiindayaluAsuRonan 2546 INPIWLIATINLANGIUE
Bnashulnsmsuluegnditeddyneada (P<0.05) wwiin g T1, T2 SAen (2.16-2.30%)
oy T3-T6 (2.56-2.70%) (BN 14) Tutasaavintvaanisvmaass (Fuanen 2546 -
Wiz 2547) fdepawuanuusnsinnsaBunndtulnnautily 0<0.01) e T1 waz 12 F9ld5y
Helugmrdinidnabinnaululuduion 192-2.04% Tuusiulsdldsneldnngs (75
T8) fHusunslulnsisululy 2.44-2.51%

WnnaearaaluludiAszanm 0.15-0.16% M T1, T2, T7 uas Controf (N3N 14)
uaztslie 0.17-0.18% T T4-T6 uassilsdnmmiaaesaitlsinadse iinanaiinanndnaasas
ﬂq"l.uauw'aLﬁmﬁ'\'lﬁﬂ1{»‘1’:413’1ﬂu'l@'ﬁ"uﬂaﬂﬁﬂ'?"ﬁWﬂLﬁﬂﬁnﬁmmﬂﬂﬂﬁﬂ%’ﬁﬁl,um:ﬂuﬂgj‘mmq
0.15-0.18% (Rankine and Fairhurst, 1998) 'lutﬁauqumﬁ’uf 2546 Uhrnuraaneiadalin B
waanmintredengslu T2 - 76 (0.16 - 0.18%) laulftufieuAL T1 uas Controf (0.14%)
dwsumaufindeyaludeudannu 2546 wudninuearesaluluiianbin/fauasnnin
ot lug4 0.15-0.17% uazhifianmsansiafuesaildad Ayneadi @1ei 14) Tugasgavg

PRININARAN (FUINAN 2546 — WENUU 2547) HAsumnaanroaFunnmesne Faluly
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(P<0.05) law T1, T2, T3, uaz T7 %q'lﬁ?'mﬂﬂ'luﬁhﬂﬁé’i'mdﬁ MSSnnmeanealuluegTudoa
0.14-0.15% wlewiandu T4-16 AAFLu Ui Aigandasiiiunamasviaiahily 0.16-0.17%

Lﬁmm‘fwLmﬂL*‘Eﬂu‘lu'luﬁmtﬁu%mﬁﬂﬁmﬁdﬂﬂLﬁu%ﬂmmﬁumnﬁﬁzmm 0.75-0.79%
T T1 uaz T7 5014 1.15% Y T6 (<Mah 14) e Bl ouinmnzausghgis 0.9-1.20%
(Rankine and Faichurst, 1998) ludiausunian 2545 wasnuAWuUs 2546 faastuun ey
inndwunaanigalis 73 - 76 (0.94 - 1.03%) dedien 71, T2, was Control hathindainmdn
7 Atdsudenuduniiaanaiaues uEsinainnmaden i lufsduedaen
0.78% iBeuiigueu 2545 1w 0.82 - 0.87% huaBusiunau 2545 WAZNNAWUE 2546 dmdly
nsthufindeyaludeudonan 2546wl Bnaiwimadonllunahudududogis
T T1, T2 (0.72-0.97%) wileWouiu T3-T6 (1.05-1.14%) Tae 77 Suilamudaauraamsiin
tunafunluludhe 1.03% daiftuiursudimesehudouliquian 2545 AR 0.78%
(mmﬁ 14) TUTRAAYNEINNIIMARBY (FUINAN 2546 — LIEIM 2547) A udniaunes
AvusnginasdBrnsinunadonWly  (P<0.01) Tﬂﬂuﬂmﬁ‘lﬁ%ﬂﬂuﬁmﬁq (T1, T2) 3
Pirastwunadenhilusia (0.72-0.90%) lﬂﬂlﬁﬂuﬁuuﬂﬂQﬁ‘lﬁﬁJﬂﬂQdﬂd’l (T3-T6 uaz T7) i
Wunnstwunaidonwluege 1.04-1.14%

Unnudaiefluluhugiadmeuiiguisn 2545 ussRanan 2545 dAnbivensinaiunmin
luyn Treatments haaglugas 0.17-0.20% (m1$47 15) Faflufin@anmnazluuaars, T6 39
WiuileAimeflsd fﬁqﬁ'ﬁ’ﬁMm"’uﬁm;iﬁqaﬁﬁ“ﬁ'mﬂﬂé'luiuﬁau%qs'fﬂLﬁmﬁﬂuﬁuﬁmmﬁmmmu
Wly 0.25-0.35% (Rankine and Fairhurst, 1998) aginalanimnlutaD 2544 Wunnusdamaflulu
B3 T5 unz 76 ogflutian 0.20-0.22% (Fufond uvasmnz, 2544) lunniuindeya@euiunau
2545 UATHNMWUS 2546 fanminasaeFuludeuiinamn (0.16 - 0.229%) Teebifiua i
wesmadnTunedamesiuluaes 15, T6 SelifuisAmasloilutnng  dwsumniufindeys
Tuieumnou-wan 2546 Sashinuanuuansidaaussslinudame e
Treatments 597 Tt T6 (0.20%) fiAngandn Treatments B idnas (1197l 15) Tugagaie
PIMIARaE (FUNAN 2546 — Wt 2547) Tastaniz A UEANELITIMATNUANKNIIEY
unnudaweTwly (P<0.05) Tmﬂ‘luuﬂmﬁ'lﬁ%’uﬂaﬁmaﬂwqu (15, T6) Hffunudaafiuluga
(0.21%) Lﬁauﬁ'uuﬂmﬁ'lﬁ%"uﬂﬂﬁ'Lﬂaﬂ?ﬁﬁq (71, T2) aziifunademadlulugi 0.17%)

hnnueadehibiimenssdnteeilsldlusnngtuloansmnntssnn 0.94-1.02%
Tu T, T7 was Control auMAals=inn 0.78-0.85% T T2-T5 waziu@a 0.70% 1u 76 (mﬁﬁ
15) venadhuaidasannldioinuaden i Fnogan Wil K ushfugaluntagmanau
(absorb) Ca”" luaazansidin dwiu s Bauiulufonnzaseglugae 0.50-0.75%

(Rankine and Fairhurst, 1998} lumaiufindeysdeununius 2546 wuolibilumssnasyes
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wari@us 1 TS uas 76 (0.67 - 0.72%) e T1 . T2 {(0.82 - 0.89%) 93, (Fhatuduseiio
afapeuiauian 2546 1w T1-T3 (0.81-1.06%) ﬁrﬁhq\uﬁmﬁﬁuﬁu T4-T6 {0.69-0.71%) {M1973
7 15) lutiosgavietsanmaass (Funnau 2546 — wnau 2547) wunliunsanastedunaion
'Lu‘lu‘luuﬂaﬁ'lﬁ%"uﬂs’lué’mn@q (75, 78) flaAvtuAnuas S unnuaaTaunluluwey 0.66-
0.71% Yeunds (P<0.05) inaunadunlulutes T1 uaz T2 (0.79-0.95%)
Brnassniideibduiiunbisesusufioaiudetinsldloludnmgdu uwinimeanad
bifmauilasanmsigiaimunadauaaslafgelu 15, 16 Admslalefmesln lusnngadae
nARusunil@esluluiisind@asiuaglugeg 0.27 - 0.31% (AT 15) %mgj‘lwﬁmm
Wnnuunniidoufivinzay 0.25-0.40% (Rankine and Fairhurst, 1998) Tunnstuindaxyaiieu
nuaus 2546 Saaswunsanastesinnuniidonluludldiuleludnngs (15, T6)
(0.29%) WoWauiy T1 ugs T2 (0.32- 0.34%) Wwdeorugaail 2545 uaziiuunThidudn
Rl AeuRanay 2546 Tnawizlumeuiiguinu 2546 Tae T1-T3 (0.28-0.31%) ﬁmgwﬂﬂ
Weuriu T4-T7 (0.23-0.24%) (mi"Nﬁ 15) atnelananludagavinsresinimeasss (Sunau
2546 - e 2547) ArmrandanBinnuuntiFenluluresudssR IEitusnegs (75,
T6) ﬁ’uuﬂmﬁ'lﬁﬁjﬂﬂ’luﬁ’mﬂﬁﬂ (11, T2) Lﬂéuﬂﬂm‘fmﬂﬁﬁﬂﬂ?‘j'lu‘ﬂ’)\’: 0.28-0.30% (T5, T6) Wlafien
iU 0.28-0.31% (71, T2) lnaavsludeusunan 2546
erﬂmTUTﬂuluTUﬁfiwwu.mp&mﬁwmnﬁ'nﬁeu'lmuﬂgj'lu’ﬁm 15-18 unJnn. (GNaan 16)
&uu T7 umfeeiBauRemnen 2545 Sa% 22,64 unsnn. hasiinAmesardeu fesein
mtﬁmmummgmﬁﬂuﬁwqq (2.75) ﬁﬁui"’umﬁLvim:awm’iumu‘tu’tuag’lwﬁw 15-25 wn./nn.
(Rankine and Fairhurst, 1998) mniuindeys@aununiiug 2546 wuwe Mhmaananitu
anslusenluly T5 waz 76 (16-17 ununn.) WswSaudauiu T1, T2 ugs T3 (14 = 15 up/An) 7
suslugninandn adwlafmulinunnuuansseeinediloddyneadiseainmlusey
Wlubudaudovaag 2546 Tapfirnaglutdag 14-18 unJnn. lutngaiusainmases (Fuaneu
2546 — WIENEU 2547} WLAMNUANGN (P<0.05) 1835 iouly mu’tu'lu%qﬁﬂ%mmqq'lu T5 uAT

i e
T6 (20-22 Jn/nn) WBMELNU T1 unz T2 {(17-19 un.J/nny)
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4.3.1.6 auniBnaniuarFunusimaiuisluiv

ANMIBATVRNTTIATIBPIUR (0-15 1) WU9N pH SnaReuutissdautiradey Tae
A pH aglutandszinn 4.2 - 4.9 Tasildwiedwdndenlul] 2545, 2546 uaz 2547 (U 3)
WmnaunseiuanifeulFergliinduanfoulduas ECEC Sinfududndosanuszinn 1.2
- 1.9 cmol{+Ykg, 1.1 - 1.7 cmol(+)kg WaZ 1.7 - 2.5 cmol{+)/kg it 2541 wWhadszune 1.0 - 2.5
cmol{+)/kg, 0.8 — 2.0 cmol(+)kg ke 2.2 - 3.7 cmol(+)kg muadu lull 2547 Tnem i
waneiafusnmin lumslsiesasdn 7 (@UR 3) sdwlsfaumudrhdll 2546 uaz 2547 3
untivreantesaastefnanmeiant faliuacesgiidnisanudoldly 15 usz 16
UnudurieingiinisBouwaedasnnesyutonlrznn 1.1 - 1.9% Uhnalulsauwime
Fahadniiagamlszana 0.05 - 0.07% dedunmaseshal 2541 sy 0.06 - 0.07%
Wi 2545 uazanaadnaialudl 2546 wax 2547 e Fnadnd @it 2541 thnaumseresa
FhusTemfifsdustinedmauanusnn 3 - 2.5 mg/kg Fadunsmassaiiullszan 25 - 125
mgikg il 2544 uamisihalssanns 100-250 markg Wil 2545, 2546 uay 2547 ’luuﬂmﬁ'ldﬂﬂ'lu
s minanuazgs (13, T4, 75, T6) Inaawiz T6 (450 mg/kg) (gﬂﬁ 4) LirpeiimrwAsuuag
voahnudamndamefiaghgaleann 10 - 50 mokg wasiaaadntios Wil 2546 o
wARdAenUanEERssruinlsurmliznn 010 - 070 cmol(+ikg TumanEuvaasdl
2541 1Thaszanne 0.10 - 0.50 cmol(+)kg 1wl 2546 i AstEniae T3, T4 wax 76 Tt
2547 fnnaiainaenBununiFufusnidndduss e Fouiusnu Bouldamlszunn
0.03 - 0.10 cmol(+)/kg WRZ-0.05 - 0.40 cmol{+)/kg il 2541 (Hhuilesinnd 0.20 - 0.50 cmol(+)/kg
WAz 0.20 - 0.70 cmol(+)kg MNAWL Ll 2546 uas 2547_(31J1""1' 5) WeHnnunniifunuas

TunsiBesazifaunn e ldijeludnemunaauaz g (13, T4, T5, T6)
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MmN 17 dmdanzagaamioasan (keg/plant) 1AL IHIUNTAOAMRABAZ AN (no. of FFB/plant)
duiinfanaisunIsnAaed (W.n.41-w.#.47) as1u¥as 20 Wougatireanisnanes

(A.9.45-1.7.47) VO DINA8I19IM IAAT

Treatment Accumulate FFB yield (kg/plan(} No. of FFB/plant

from the beginming  last 20 months  from the beginning  last 20 months

471 A7 66.11 35.90 5.18
488.93 89.33 34.17 5.68

637.05 144.59 44,63 8.55

580.66 141.96 38.47 7.83

§40.52 139.71 38.94 8.03

749.09 189.58 44.16 10.40

; 105.19 - 6.82

Wontrol 320.76 40.50 26.45 3.10
15D (P<0.05) 121.52 54.20 9.45 3.00
B (%) 10.2 21.7 12.0 20.2

Qontrol pict does not include for stalistical analysis as it has only one replication and its purpose

-mainly for reference of unfertilizer plot.



4.3.2 Wnmpaesdauingsug et
4.3.2.1 vhwinwfnslud 17

lumniufindeyanian 1 deunsan 2545 hiwuaouuansinesainninudiely
'Luuﬂmﬁ‘lﬁf%’uﬂﬂ‘lué'mmmm (T1-17) %aﬁﬁiﬁﬁ'lu‘ﬁ% 4.60 - 5.50 NN (AT 18) aualsimn
TauaaBlildAny (Contol) i tuiFe (4.09 nn.) ﬂdmuﬁq’aduq fwitlumniwindaye
AT 2 BTN 2546 daasinuamuunnsineesihi & Aty aiia (P<0.05) Thevhnvn
whvnelud 17 ansadnifesag]lugae 3.76 - 4.91 nn,

gwiunnTuiindayanion 3 Weunman 2546 fAtnslinumuumnsiednl
WA EdA (P<0.05) e T1 - T7 JanIn@Puwii (4.44 - 5.46 nn.) ke lumatiufindeys
ﬂ%mﬁﬂmﬁﬂummm 2547 fidabivumauansisasiminwionelud 17 wadades T1-77

fA In&iAearii (4.18-4.66 nn.) gandluurlas controt (3.63 Nn.)

4.3.2.2 Psluvemnalui 17

Q'Qﬂq‘lsiwummu.mn&hwmﬁuﬁ'luﬁ*ﬁ’mmumnm?'Ldﬂaj‘lué'mmﬁi'm'] (T1 - 17) 4
ﬁﬁi'&ﬂﬂh‘ﬁqq 10.65 -12.35 W% (mfmﬁ 19) wijas Control fiAen (10.35 ¥%) ﬂ’i’lLLﬂﬂﬁél&’] L@n
ot 'I.un’mj'uﬁnﬁﬂ:gaﬂ%ﬁ 2 Feuwen 2546 WURIMUANSIIRIRIRIUR 17 Tae T4
(12.08 1.3 S luganddnsuledug

-‘1um&‘ﬂ'uﬁn1‘1’mgﬂﬂ§’qﬁ 3 FAURAIAN 2546 TinuAHLANFN TSR T8N
W 17 T 11 - T7 Sl Indideaiueg g 10.65 - 11.14 32 uilumafiudiayaniogeieiieu
LIS 2547 WLAUUANGNITRLTINT L (P<0.05) Toe) T6 UAZ T4 FAGY (11.10-11.40 1°)

d a . J v
Radeuivudeanldijpdnsau (9-10 1°)

4.3.2.3 Snumaluiaadi

LwuruuanAsasd s luiahafiuanmeléloludnmeine  (11-17)
%qﬁﬁﬁagi'lu‘ti% 7.67-8.25 13 ludauiiquitiui — RaIAN 2545 (mﬁ"mﬁ 20) ullsa Control Tl
(6.67 N1) ndquﬂm'ﬁ‘uj Wntioy Awitludondeununmiug - wiheu 2546 Saactinuana
unshasedunmluiahainahadesisaiisuiadieuiunneu - wgadmeu 2546 Ty
Suumale T1 - T7 denlndiiasiueugos 6.53 - 6.73 na ez lumnfuindeyanfegaving
HUFDUNGARNEU 2546 ~ WOEMAN 2547 KLUAMMUANFNTBIS I TUTIeE (P<0.05) usi
ﬂ?ﬂmuma'luﬁﬁ%"Né'lﬂﬁﬂmﬂé’mﬁuﬁmﬁﬂﬂﬁ'ldtﬁ'u%u Tuulas controt uas 73 afrmwlulfite

MG 4.0 uaz 4.37 Malumnady



mand 18 vwinuidluremalud 17 assulsmnses fandngregisni
Swnuslu (nn;
Treatment aFR 1 AZaH 2 - e 3 AT 4
A, 45 1.8.46 71.7.46 9.81.47
T1 503 +0.33 428 +0.22 5.04 +0.26 4.4 +0.16
T2 513 +0.23 4.64 +0.04 546 +0.28 4.53 +0.29
T3 4.81 +0.50 462 £0.24 518 +0.34 4.44 £0.34
T4 550 +0.31 474 +0.31 533+046 4.62+0.25
TS 4,60 + 0.31 4.26 + 0.34 4.44 + 0.3-9 419 + 0.3
6 526 +0.34 491 +024 526 £0.26 486 +0.28
17 4.71 +0.48 4.27 +0.58 4.83 + 0.58 4193 0.33
Control 4.09 3.76 4.02 3.63
F-test ns ns ns ns
LSD.05 D.51 0.87 0.81 0.69
C.V. (%) 8.71 9.50 7.90 8.10

ad = a : - - e -
MR 19 mnelyidularesiuiiluresnalis 17 gssnlampass Smiagiesietd

Twuﬁl'lu (uz.)

Treatment AT 1 AT 2 AFad 3 AT 4
#/.A. 45 L34.£1.46 M. A.46 1. 8.47
T 12,16 + 0.12 11.83 £ 0.38 11.14 £ 0.43 10.96 + 0.46
T2 11.80 £1.07 11.38 + 0.57 10.81 £ 0.45 10.65 + 0.89
13 11.65 1 0.58 10.78 £ 0.18 10.94 £ 0.78 1044 + 0.54
T4 12,35 + 0.67 12.08 + 0.81 10.78 + 0.51 17.40 + 0.80
T5 10,65 £ 0.75 10.65 + 0.4 10.85 + 0.83 9.94 +0.44
T6 11.61 £ 0.60 11.33 2 0.06 10,68 + 0.40 11.10 £ 0.37
T7 11.30 + 0.60 10.97 + 0,44 10.66 + 0.66 10.59 + 0.43
Control 10.35 10.85 9.6 9.77
F-test ns - ns *
LSD.05 1.00 1.22 3.05 1.33
C.V. (%) 7.35 5.4 4.5 6.20

45



