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Abstract
Eksomtramage, T.}, Nilnond, C.2, Juntaraniyom, T.?, Tongkum, P.* and Sangkaew, S.’
Effect of levels P and K fertilizer on growth and yield of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 661-677

The effects of P and K levels on growth and yield of oil palm were studied at the Agricultural and
Technology College Plantation in Trang province in October, 1993 using eight-year-old palms planted on the
Natham soil series (fine loamy, mixed, isohyperthermic Oxic Plinthudults) at the spacing of 8.5 x 8.5 x8.5 m.
A factorial experiment in randomized complete block design with three replications was used. The four
treatments consisted of the combinations of two fertilizers: P (2 levels; 0.4, 0.8 kg PZOS/palm/year) and K (2
levels; 1.2, 2.4 kg K,O/palm/year). All treatments were applied the same rate of N (0.8 kg N/palm/year). The
growth and oil palm yield were recorded for 4 years. The results showed clear effects of high P and K levels
on growth of oil palm. Although the number of fronds did not differ, leaf area, leaf dry matter weight and
leaflets of 17" frond tended to increase. The high K level tended also to give an increased FFB yield in years
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2, 3 and 4. However, the effect of P levels on FFB yield of oil palm varied over the years. Considering a suit-
able rate of fertilizer application in terms of economic return, the low fertilizer rate (P 0.4 kg P,0 /palm/
year, K 1.2 kg K,O/palm/year and N 0.8 kg N/palm/year) gave the highest profit, although it resulted in the
lowest FFB yield.

Key words : oil palm, fertilizer, growth, yield, economic return

UNAnge
= ¢ v v ¢ A ¢ A ¢ a a ° a v ¢ v
932 1N UNIUBY  FYIAU UAUUN  FISWIA IUNTUIN ‘]Jﬁgﬂ% 941 ag yllllﬁﬁ JULENT
navesszavils P uaz K aemstasgivlanazmslvinananvethduniiu
2 quauAIuNs atuInn. 2544 23@uiiay): 661-677

= U H 1 a a 4 a < qz: U d‘u [y £ L:'
msfAinumavesszavile P waz K aemsaiyiivlanasmslinandavesthduniuidamiands Gu

o v o o T u &g v a v 2 a ] .
mmanaaedlid 2536 lagldmmanaassivhdniiuilinanaaudieny 8 I salanlufiuyawnni (fine
loamy, mixed, isohyper thermic Oxic Plinthudults) 52821l 8.5 x 8.5 x 8.5 was l¥mInaasurlanaissa
Tagnauaumsnaaeuuy umeluudenii 3 91 uaazanil 4 “anaaes (wilas) dalseneudie 2 o fe
szavile P 3 2 52y fe 0.4 uaz 0.8 nn. ons/ﬁu/?] wazszavile K 3 2 szAvy Ae 1.2 waz 2.4 An. K 0/
aull Tasnn~amanesdimsl ‘o N ludasn 08 an. NauAlundunue mmstuiindeyamsiaiaiivla
wazmslvikandnvesthdsnimimuszozia 4 Ydadedy  wamsnaasanuszavvesis P uaz K lu
U 1 d' T 1 a a ¢ 9': U £ Q‘ ° 1 Vv d' l&'
szaua q Ny ludinanenmsdgavlavesthaniuludnvasmsiiaannumaly  uadiwwluudiiin
dy d‘ qo’ £ 4 ° 1 d' d' a ] w 4 a < % o
Auily sntdnwiclusazannulugesveamalun 17 ieiaisandsanyaemslinananvasthaniniu

1 U+ u d‘ = v ﬂ' a (3 90’ U Q' w < 1
wunmslste K ludann sllwnliiumandanzas avesthdauniiu lagau “snamiuanuuandia
asuallin 2, 3 waz 4 veamsnaaes  umsldile P luszduaia g nun mslvinandavesthdannaiui
anulsdnuluudazdl delivsandsdaniefitiing s wunmsliie P dan 0.4 an. ons/éiuﬁl wa

K 8091 12 nn. K0/l swiumslide N das 08 an. NawAl inldldnaneuunumls ¢ o win

Effect of levels P and K fertilizer on growth and yield of oil palm
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Table 1 Rate of fertilizer and their available nutrients N, P,O, and K,O applied in

the experiment.

Fertilizer application

Available nutrients

Treatments p K (kg/palm/year) (kg/palm/year)
levels levels
21-0-0  0-46-0 0-0-60 N PO, K,0
T1 P1 K1 4 0.9 2 0.8 0.4 1.2
T2 P1 K2 4 0.9 4 0.8 04 2.4
T3 P2 K1 4 1.8 2 0.8 0.8 1.2
T4 P2 K2 4 1.8 4 0.8 0.8 2.4
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Tudusautn 0-15 @, uaz 15-30 . (Table 2) Wuin
NufATendwdunsa (pH 4.41-4.56) JU3uadunie-
fﬂqéﬁ (0.38-0.66%) 1Samne Wo¥ fduilselomsd
nan (3-6 mg kg') Usmnolwun 1 Fesfiuande
1§61 (0.06-0.09 cmol(+) kg™
meﬂ?iﬂuvl,ﬁﬂmnma (0.53-0.55 cmol(+) kg!) wae

USurmuaaLdaNn

USnosusnii@aniuaniaswle ,9(0.50-0.52 cmol(+)

kg")

Wi fsufuysuimuiunaied
e ulas Rankine uaz Fairhurst (1999) ma\ﬂau‘ﬁ'
ﬂa“ﬂmﬁwf:wﬁué'ﬁf{ Un3endudunia (pH 4.2-5.5)
dunising 2.60% wa Wa¥ fifuistlani 20 mg
kg! T L%ﬂu"?‘il,l,am,ﬂ?iﬂuvl,é’] 0.25 cmol(+) kg! waz
wanilidesfinanuasnld 0.25-0.30 cmol(+) kg

Table 2 Initial chemical properties of the soil used in the experiment.

X . Soil depths (cm)
Soil properties
0-15 15-30 30-50 50-100

pH (1 : 5 soil : water) 441 4.56 4.75 4.50
EC (dSm-1) 0.07 0.04 0.04 0.03
Organic matter (%) 0.66 0.38 0.29 0.25
Available P (Bray 2) (mg kg™') 6 3 3 3
Exchangeable cations (cmol(+) kg™)

-K 0.09 0.06 0.06 0.06

- Ca 0.55 0.53 0.46 0.57

- Mg 0.52 0.50 0.53 0.73

- Na 0.05 0.05 0.06 0.04

Table 3 Amount of rainfall and distribution at Trang experimental site during 4 years observa-

tion.
1994 1995 1996 1997
Month Amountof No.of  Amountof No.of Amountof No.of Amountof No.of
rainfall  raining rainfall  raining rainfall raining rainfall raining
(mm) days (mm) days (mm) days (mm) days
Jan 0.0 0 53 2 0.0 0 0.0 0
Feb 0.0 0 0.0 0 0.0 0 12.3 6
Mar 67.0 2 65.0 4 13.0 1 8.0 1
April 11.0 2 46.0 2 280.5 12 48.0 3
May 99.5 5 75.5 8 126.5 11 27.0 3
June 216.0 12 90.0 8 191.5 10 89.0 8
July 254.0 22 205.5 10 88.5 9 136.5 7
Aug 255.5 21 363.0 19 260.5 15 472.0 11
Sept 322.0 20 275.0 11 146.0 13 178.0 9
Oct 214.5 13 262.5 18 170.0 11 131.0 7
Nov 300.5 20 307.0 14 155.5 13 52.0 2
Dec 66.0 1 72.5 9 190.0 8 210.5 12
Total 1,806.0 118 1,767.3 105 1,622.0 103 1,364.3 69
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Table 4 Effect of P and K fertilizers on accumulated number of fronds
of oil palm during 4 years observation.

Date Potassium Phosphorus rates Mean Control

rates P1 P2
18-Jan-94 K1 0.00 0.00 0.00

K2 0.00 0.00 0.00

Mean 0.00 0.00 0.00 0.00
14-Jul-94 K1 10.92 10.88 10.90

K2 11.05 10.41 10.73

Mean 10.99 10.65 10.82 10.25
27-Sep-94 K1 17.17 16.58 16.88

K2 17.21 16.45 16.83

Mean 17.19 16.52 16.85 16.50
19-Dec-94 K1 21.92 21.79 21.86

K2 21.92 21.35 21.64

Mean 21.92 21.57 21.75 20.75
4-Apr-95 K1 27.92 27.67 27.80

K2 28.08 27.98 28.03

Mean 28.00 27.83 27.91 26.50
6-Jul-95 K1 32.75 31.96 32.36

K2 32.21 31.76 31.99

Mean 32.48 31.86 32.17 31.00
3-Oct-95 K1 40.42 41.36 40.89

K2 39.39 39.90 39.65

Mean 39.91 40.63 40.27 38.00
17-Jan-96 K1 47.62 48.20 47.91

K2 47.00 47.02 47.01

Mean 47.31 47.61 47.46 45.00
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Table 4 (Continued)

Potassium

Phosphorus rates

Date Mean Control

rates P1 P2
15-May-96 K1 55.45 55.71 55.58

K2 54.59 54.96 54.78

Mean 55.02 55.34 55.18 51.78
1-Sep-96 K1 64.41 6291 63.66

K2 64.70 64.02 64.36

Mean 64.56 63.47 64.01 59.50
3-Nov-96 K1 71.12 70.70 70.91

K2 69.31 69.69 69.50

Mean 70.22 70.20 70.21 65.00
4-Mar-97 K1 76.08 76.63 76.36

K2 74.60 75.25 74.93

Mean 75.34 75.94 75.64 70.00
1-Jul-97 K1 82.87 83.34 83.11

K2 81.01 81.87 81.44

Mean 81.94 82.61 82.27 76.25
1-Oct-97 K1 90.75 91.50 91.13

K2 88.76 89.62 89.19

Mean 89.76 90.56 90.16 84.50
1-Mar-98 K1 99.04 99.58 99.31

K2 96.60 97.76 97.18

Mean 97.82 98.67 98.25 90.00

Tagduaumeluass Aavng (Whauluian 2541) Pl
1dd3man ¢ nogszwing 97-99 misly  Aedugae
a3 50 o (nTud 18 unsew 2537 a9 1
flunen 2541) wiedadudassdurumsianisly
Twsi/idion Uszina 2 msluiden uihduiliinng
1 Jaaafduwauniluginihdudl e
“wdudnwamsiudly Bwinusicly 3115
Tuday annsluft 17 vesthdsingu lénnsiuiin
AUIN 6 ﬂ%;ﬂ ananIzazIaIN1INaaad (Table 5) wu
Ftn§usuduualiniazaay UDIADITAUN5 18
P wazils K losviodnwmenudly dminuisly uae
Sruanludes vavihandlasule P anluszdu P1(0.4
nn. P,O/dw/A) uastls K luszdy K2 (2.4 nn.
K, O/du/1) Sumlinimlidnwamsdsnanindwia
Wisuisuiuh&udlesule P _slusedu P2 (0.8 nn.

P,O/¢u/) wazléisuds K dalusedn K1 (1.2 nn.
K,O /¢iu/l)) agelsfionaunan1sdaszinie fanwuin
fiigsanemzdgInuanaeiude sninudluaas
a aa o = o 1 o
mslun 17 NANIURNNADYAAI Ang (20 ganay
2540) awihandilaidnasl Jewednisasgydulalu
. A e ¥ o . .
anwaeinuily shmsinudiely wazdrwanludesainnia
P o ! ¢ Aa 1 & o 2
luf 17 dndrhdnndnist Jelunnesssasnisiuin
oy Fairhurst (1999) 318971437 Msuasgdvlaves
¢ I3 < A == a a
Ududussddsznouniisiazdsgtelsz " ninnlu
m3ldisgeimstasthanindy Funsdesty weas
2995198115 AnLAN wazU3umienl THTuan
sl 'Jeldudninduadsgndesduiiasifadania
date_ o 0 Y 4 oay oo 4 o
NN AwnY eTadsanvaaysenisnidudlunys
dotasgdulauaznsldnananues NN 1 W g
1han szazlgnriannuuuIululIzIng agUiaw
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Table 5 Effect of P and K fertilizers on leaf area, leaf dry weight and number of leaflets of 17" frond

of oil palm during 4 years observation.

2 .
Year/Treatments Leaf area (m?) Leaf dry weight (kg) number of leaflets

P1 P2 Mean P1 P2 Mean P1 P2 Mean

18-Jan-94 K1 7.34 6.63 6.99 2.84 2.74 2.79 288.50  279.00 283.75
K2 7.30 6.41 6.86 3.16 2.68 2.92 293.50 277.50 285.50

Mean 7.32 6.52 6.92 3.00 2.71 2.86 291.00 278.25 284.63

Control 5.74 2.29 270.00

31-Jul-94 K1 7.74 7.13 7.44 3.22 3.00 3.11 313.50 303.50 308.50
K2 8.07 7.22 7.65 3.60 3.07 3.34 32250  295.00 308.75

Mean 791 7.18 7.54 341 3.04 3.22 318.00 299.25 308.63

Control 6.07 2.57 295.00

4-Apr-95 K1 8.95 8.23 8.59 3.37 3.04 3.21 311.00 307.50  309.25
K2 9.46 8.41 8.94 3.88 3.30 3.59 321.50  299.00 310.25

Mean 9.21 8.32 8.76 3.63 3.17 3.40 316.25 303.25  309.75

Control 7.78 2.81 298.00

18-Jun-96 K1 9.64 8.66 9.15 3.89 3.57 3.73 338.00  330.00 334.00
K2 9.21 9.25 9.23 4.16 3.60 3.88 339.00 323.00 331.00

Mean 9.43 8.96 9.19 4.03 3.59 3.81 338.50 326.50 332.50

Control 7.51 2.53 320.00

4-Mar-97 K1 10.61 9.51 10.06 4.17 3.78 3.98 331.50  325.00 328.25
K2 10.77 9.87 10.32 4.48 3.96 4.22 343.50 324.00 333.75

Mean 10.69 9.69 10.19 4.33 3.87 4.10 337.50 32450 331.00

Control 7.90 1.21 311.00

20-Aug-97 Kl 10.76 9.63 10.20 4.05° 3.99° 4.02 325.50  313.00 319.25
K2 11.02 9.84 10.43 4.46° 4.21° 4.34 331.50 317.00 324.25

Mean 10.89 9.74 10.31 4.26 4.10 4.18 328.50 315.00 321.75

Control 8.21 2.97 311.00

»bSignificant different by Duncan’s multiple range test at P < 0.05

madaudenmsly mafiuien finginag wazUSN Y
Tviridavasiowazd §Aen WiusznireuTanm
ol '‘fU3snsl | wu unmieasl Ha anwiuas
dr9a9il | 1 (Hartley, 1977; Tan, 1977; Tan,
et al. 1981; Foster and Dolmat, 1986; von Uexkull
and Fairhurst, 1991; Rankine and Fairhurst, 1998,
1999; Tang, et al., 1999)
3. wavedszaumslyils P waz K dewandn
uazesdlszneunananvethaunsis
NANIIILATIERANNLUTUTIRYDIAN WIS

HANBANZANE ALAZEINUTENOLNANAALDILNENENT
ﬁiﬁ%’uﬂﬂ P uaz K luszduiuanenedo (Table 6, 7)
wudnanwme ulug lidanuuandreiunie 0@
anUiuanwta SIS uadunEuAliNana® (Table 6)

\afsmnieriaseasansmeans g4
(Table 8, 9) WuIIN13AOY UasVBILNENTIITHABNS
191)a P uae K luszdueneg ludusniiSumnaneans
1 Tnawandanzans athdsintululusnldinandnd
agaenine 1,374-1,540 nn./l3/8) (Table 8) uazns
aau wasdansldls P uar K luszdueneg Gueu
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Table 6 Analysis of variance for fresh fruit bunch (FFB) yield and yield components of oil palm in P x
K fertilizer trial.

Mean square

Source of
variation df FFB Yield % Reproductive FFB weight Number of bunches Bunch weight
(kg/rai) (%) (kg/palm) (no./palm) (kg/bunch)

Replication 5 347226.612 1.056 555.563" 0.804" 1.930
Factor A (Years) 3 10646207.859%** 677.258%* 17033.967%** 17.313%* 133.813**
Factor B (P levels) 1 4483.759 32.982%%* 7.172ns 0.393ns 6.495"
AB 3 529621.362" 41.351%* 847.378" 1.805" 1.0420
Factor C (K levels) 1 6333194.365" 15.464* 1013.09" 1.446 0.113m
AC 3 542944.649" 18.767** 868.716" 14130 8.118
BC 1 6748.920" 1.635 10.800"+ 0.002" 0.276"
ABC 3 98009.188" 21.199%:* 156.817 0.401" 1.904=
Error 75 412456.384 2.550 659.932 1.167 5.278
C.V. (%) 32.64 10.63 32.64 31.44 10.17

n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01

Table 7 Analysis of variance for fresh fruit bunch (FFB) yield and yield compo-
nents accumulated for 4 years of oil palm in P x K fertilizer trial.

Mean square of accumulate for 4 years

Source of
variation df FFB Yield FFB weight  Number of bunches
(kg/rai) (kg/palm) (No./palm)

Replication 5 1388906.440" 2222.250ms 3.215
Factor A (P levels) 1 17934.778" 28.689" 1.571ns
Factor B (K levels) 1 2532774.366™ 4052.360+ 5.782ns
AB 1 26995.998" 43.202 0.008"
Error 15 1242758.159 1988.429 4.200
C.V. (%) 14.17 14.17 14.91

. X ' ' l .
FaNINVWIIN 2 wa 3 dlasrialulsnesiuin nns
1 1+ o 6 g’ C% =3 o 4&/
AU uavdanist Denvianinduazdunadaiaudu
>3 ldld 1 U A a
NAINNARNNTE ‘widUszmm 15 Wan (332 uazans,
2540; Fasail uazame, 2544) NanAANZANE An Lol
9 2 uae 3 ogsznine 1,792-2,059 nn./1sA) uas
2,645-3,195 an /1A amddu  n1sean wasuey
thdwiniudensldds P uazluseduneg ludnwme
NARAANZANE AUBITIN 4 WUITHANIANAATRININLAZ
v o @ - ad . L4
Tndfaeiunananuasdin 1 NeilavaInNazaIns
- ¢ AT 4 A X L
Wadsngnisaiioatlon. Faialnaaaansiluasos

maneansilfi 4 *miuszdulaninl#ldnantanzans
& & o A o + Aa o a

AUIRNUING 3 AAD ﬂ’]ﬂf]ﬁ!ﬂl P nuseauIninss1e)
21913 0.4 nn. PZOS/VH/‘T] (320 P1) uaznisldds K
NNITAUUTNIMEI9R19T 2.4 NN, KZO/VL‘JI/‘TJ (z@u
K2) uaziimsléds N luszdudSuimsigeims 0.8
nn./15/4) T,ﬂﬂmﬂ%ﬂﬂim:ﬁuﬂ‘%mmm@mmié’f\mdn
Y a ¢ ¥ o A ad
Inandanzans alhantduedaluidn 2 waz 3 N
f 0 uszldnandanzane a3 4 U 99 ade 8,200
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Table 8 Effect of P and K fertilizers on fresh fruit bunch (FFB) yield and % repro-
ductive palm of oil palm during 4 years observation.*

FFB yield % Reproductive palm
Year/Treatments (kg/rai/year) (% /month)
P1 P2 Mean P1 P2 Mean
I* year
K1 1,47533 1,606.33 1,540.83 17.62 14.84 16.23
K2 1,333.04 1,41592 1,374.48 15.10 15.36 15.23
Mean 1,404.19 1,511.13 1,457.66 16.36 15.10 15.73
2m year
K1 2,036.46 1,605.25 1,820.86 15.63 16.32 15.98
K2 2,081.63 1,979.00 2,030.32 15.97 15.19 15.58
Mean 2,059.05 1,792.13 1,925.59 15.80 15.76 15.78
3 year
K1 2,6609.79  2,621.21  2,645.50 16.06 22.74 19.40
K2 3,346.33  3,044.17 3,195.25 20.57 23.52 22.05
Mean 3,008.06 2,832.69 2,920.38 18.32 23.13 20.72
4% year
K1 1,302.42 1,772.96 1,537.69 7.38 6.42 6.90
K2 1,439.79 1,749.30 1,594.55 7.20 10.50 8.85
Mean 1,371.11  1,761.13 1,566.12 7.29 8.46 7.88
Accumulate for 4 years
K1 7,484.00 7,605.75 7,544.88 - - -
K2 8,200.79  8,188.39 8,194.59 - - -
Mean 7,842.40 7,897.07 7,869.73 - - -
*1*year = January 1994 - December 1994
2™ year = January 1995 - December 1995
3¢ year = January 1996 - December 1996
4t year = January 1997 - December 1997

Al Susdduddminuiidu o 0 dufuieena
dnsagdminuisluaaldfudriidonsssiu
wanAenzans avostaniuld & aaedeeiy
Corley uwazame (1971) Zakaria wazame (1991)
BuIN1Inay uasavihsuindudanisl ' P
Tuagiuyiummaliles N adraitsena lunmeaseiu
damnds P laidisewe thdusidufiazlainay uos
dan1sldila N Mohammed wazams (1985) 318914
41 nsldfsveshduiiiuadrefies " nEawdul
Favdnited ugavasFanails N, P waz K dhe
Tasdls P agldfuihdainiuludSumdtasndis N

wadz K (von Uexkull and Fairhurst, 1991; Rankine
. K
and Fairhurst, 1998; 1999) #anainuni1saay wad
6 & o ! v+ o X 1
vasisniudansldds P Seanegiudszinnaas
A e a & - | o o
Aunldugn Aumlieziinisaey uasdanislinanin
neane athansiwld sndduuSmeneils (coastal
soil) Uszanm 1-2 nn./Gu/il
] a € & o ¢ A9 o a
AadslaSiFudduianildnandanzais
a/\AauuaIUIaNTNu (Table 8) wudnluld 3 &
] a € = ¢a ¢ g o a A
Anadslaiidudduidnnldnandonzais a/ifou
7 @ og3endng 18-23% luwmehin 1 uaz 2 Jen
= f = € ¢ a9 o a a |
wigoSidudduldanilinanianzate a/iiou ag
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Table 9 Effect of P and K fertilizers on yield components of oil palm during 4 years observation.*

FFB weight Number of bunches Bunch weight
Year/Treatments (kg/palm/year) (No./palm/year) (kg/bunch)
P1 P2 Mean P1 P2 Mean P1 P2 Mean

1% year

K1 59.01 64.25 61.63 303 336 3.20 19.52 18.63 19.08

K2 53.32  56.64  54.98 262 291 277 20.23 19.25 19.74

Mean 56.17 6045 58.31 283 314 298 19.88 18.94 19.41

Control 13.00 1.00 13.00
2" year

K1 81.46  64.21 72.84 358 283 3.21 2241 23.18 22.80

K2 8327 79.16  81.22 352 348 3.50 23.53 2253 23.03

Mean 8237 71.69 77.03 355 316 3.35 2297 2286 2291

Control 22.48 1.25 17.98
3% year

K1 106.79 104.85 105.82 428 431 4.30 2493 2466 24.80

K2 133.85 12177 12781 525 478 5.02 2549 2535 2542

Mean 120.32 113.31 116.82 477 455 4.66 2521 25.01 25.11

Control 7.55 0.50 15.10
4™ year

K1 52.10 7092  61.51 2.09 3.02 2.6 2449 2227 23.38

K2 5759 6997  63.78 2.61 331 296 23.23 21.88 22.56

Mean 5485 7045 62.65 235 317 276 23.86 22.08 2297

Control 3.78 0.25 15.12
Accumulation for 4 years

K1 299.36 304.23 301.80 1298 13.52 13.25 - - -

K2 328.03 327.54 327.79 14.00 14.48 14.24 - - -

Mean 313.70 315.89 314.79 1349 14.00 13.75 - - -

Control 46.81 3.00 - - -

*1%year = January 1994 - December 1994
2" year = January 1995 - December 1995
3¢ year = January 1996 - December 1996
4% year = January 1997 - December 1997

529 15-16%  wif 4 Saedswoidudd
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Figure 1 Accumulated FFB weight of oil palm in different treatments during 4 years ob-

servation
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Figure 2 Accumulated number of bunches of oil palm in different treatments during 4 years
observation



Songklanakarin J. Sci. Technol.

Effect of levels P and K fertilizer on growth and yield of oil palm
Vol. 23 (Suppl.) 2001: Oil Palm 674

Eksomtramage, T., et al.

neana/iu/il wagiinin/means sasthandTuRsdu
Farauluiil 2 uaz 3 vosnanases uthauingu
filaifinisl ‘Noiasaaannimasas wudwnanwsmed
\Aeaiuasfisznaunanaanzans aReIGIaN
4. wavedszAaumsliile P waz K defSanm
mqmmﬂu”lumnmﬂnﬁ 17
HAN1IILAINTAAINMYIUIINDIANBIUE
Usunmmgawnsluluanmslod 17 ssshdusiisiu
'ﬁ'vl,é”]%'uﬂﬂ P uar K lussedviiuandneiv (Table 10)
wudriamsiaarmslulusasiduingu ulng
Taifannuandsiunts 8@ aniulSanmsg K uae
Mg Taneniadauanm K lulufuwalis wﬂﬁul,a‘jaméu
165ute K s26u 9 (3200 K2) wmdSuimsig Mg u
lunduiuwliinanas (Table 11) Fezliifudsnnn
“Wanslunsauszninesg K uaz Mg aaadaeiy
unaanduad Chang wae Chan (1981) waz Foo wae
Omar (1987) “w3ud3amsg N uaz P luly wud
fSnmsoudnenediludil 1 waz 2 udiinduludi 3
war 4 maisng N lulufuSinondsguendnisl
o N ludanasinniiuoraiiusaiiasnanuazas
msl ‘o P aaeliil 1 uaz 2 uszinldiAeaw uea
afhaisanaszninedes N waz P Al' “msu B luly

Annelun 17 2asthassisiunuindusumaandie
‘SI ] =, ‘ﬂl a ‘S = a
asnlundaztl ioRasmSauiaulinimsigams
d199 luluanwanisnasaeiiuainuie anasd
ﬁﬁﬂmmﬂ'au (Ochs and Olivin, 1976; Rankine and
Fairhurst, 1998) Wuim%mmmqmmi N, P uaz K
‘g‘ 1 >3 ndl v a A ol 1

Tuluanwamsnesasi agluszaunlndifssmnsadinin
1 dl a R U =3 U
ANUNIE WNLeaNNAnEININautanuas (Table 11)
AN UMD B TWRAIGINIIAANIE W 195
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Usnnmsigenms 1.2 an/1sAl (K2) wazinsldie

Table 10 Analysis of variance for leaf nutrient elements from 17' frond of oil palm

in P x K fertilizer trial.

Mean square

Source of
variation df N Leaf P Leaf K Leaf Mg Leaf B Leaf
(%) (%) (%) (%) (ppm)

Replication 5 0.062* 0.000 0.004+ 0.001™s  13.721%%*
Factor A (Years) 3 0.426%* 0.005%* 0.060** 0.032%*  25.020%*
Factor B (P levels) 1 0.002"+ 0.000 0.025"~ 0.002" 0.000
AB 3 0.009"+ 0.000 0.001"~ 0.000 0.918"
Factor C (K levels) 1 0.001" 0.000 0.021™ 0.020%* 1.019"
AC 3 0.009" 0.000 0.001"~ 0.000 0.403"
BC 1 0.022"+ 0.000 0.043%* 0.001"~ 1.375"
ABC 3 0.003"+ 0.000 0.013"~ 0.001"~ 0.420"
Error 75 0.012 0.000 0.006 0.001 1.869
C.V. (%) 4.73 7.71 8.76 12.48 10.550

n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01
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Table 11 Effect of P and K on leaf elements content derived from 17" frond of oil palm during 4 years

observation.*
Year/treatments N (%) P (%) K (%) Mg (%) B (ppm)
P1 P2 Mean P1 P2 Mean P1 P2 Mean P1 P2 Mean P1 P2 Mean
1% year
K1 223 221 222 0.17 0.18 018 090 080 085 034 035 035 14 15 15
K2 220 225 223 0.17 0.17 017 084 090 087 031 034 032 15 14 14
Mean 2.22 223 222 0.17 018 0.18 087 085 086 033 034 034 14 14 14
Control 2.10 0.16 1.21 0.33 15
2" year
K1 2.17 2.18 218 0.17 0.16 016 092 083 088 034 036 035 12 13 12
K2 2.11 221 216 0.16 0.16 016 090 092 091 031 031 031 13 13 13
Mean 2.14 220 217 0.16 0.16 0.16 091 088 0.89 033 033 033 12 13 13
Control 1.85 0.15 1.11 0.35 11
34 year
K1 245 242 243 0.19 0.19 019 095 096 096 031 035 033 12 12 12
K2 240 236 238 0.18 0.19 019 1.02 098 1.00 031 030 031 13 12 12
Mean 242 239 241 019 019 019 099 097 098 031 033 032 12 12 12
Control 2.20 0.15 0.81 0.35 15
4t year
K1 244 239 242 0.16 0.16 016 095 084 090 027 028 028 12 12 12
K2 244 248 246 0.16 0.16 016 091 092 092 025 023 024 13 13 13
Mean 244 244 244 0.16 0.16 0.16 093 088 091 0.26 026 026 13 13 13
Control 1.91 0.20 0.93 0.41 12
Critical level 1%* <2.50 <0.15 <1.00 <0.24 <16
Qs <2.30 <0.14 <0.75 <0.20 <8
Jewskeswske 2.40-2.80 0.15-0.18 0.90-1.20 0.25-0.40 15-25

* 1% year recorded at 18 January 1994, 2™ year recorded at 10 April 1995
3 year recorded at 15 March 1996, 4" year recorded at 15 March 1997
** From Ochs and Olivin (1976)
*** From Rankine and Fairhurst (1998)
##%% Optimum values for oil palm (Rankine and Fairhurst, 1998)
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Table 12 Comparison between fertilizer costs and FFB farmer price return.

Fertilizer costs* FFB yield FFB farmer Net of farmer
Treatments baht/palm/year baht/rai/year baht/rai/4 years for 4 years price return®* return
(kg/rai/4 years) (baht/rai/4 years) (baht/rai/4 years)

ey (2) (2)-(V
T1 =PI1K1 33.67 841.75 3,367.00 7,484.00 14,219.60 10,852.60
T2 =P1K2 48.16 1,204.00 4,816.00 8,200.79 15,581.50 10,765.50
T3 =P2K1 40.94 1,023.50 4,094.00 7,605.75 14,450.93 10,356.93
T4 = P2K2 55.34 1,383.50 5,534.00 8,188.39 15,557.94 10,023.94

* Price of fertilizer at Hat Yai on January 2002
** FFB price of oil palm at 1.90 Baht/kg
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