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Abstract
Eksomtramage, T.., Nilnond, C.?, 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
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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  © K (kg/palm/year) (kg/palm/year)
levels levels
2100 0460 0060 N PO, KO
T1 P1 K1 4 0.9 2 0.8 0.4 1.2
T2 P1 K2 4 0.9 4 0.8 0.4 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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Table 2 Initial chemical properties of the soil used in the experiment.

. . 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
Auvailable 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 Amount of 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 2791 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 3991 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)

Date Potassium Phosphorus rates 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 62.91 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

Tagdmaumeluas Ay (Whauluian 2541) Pl
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a3 50 Wow (NTud 18 unsew 2537 @e 1
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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.

; .
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 3.34 322.50 295.00 308.75

Mean 7.91 7.18 7.54 3.41 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 4.10 337.50 324.50 331.00

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

masausensly mafiuiien fingn wazUS MY
wvriavasiowazd §A3en WiuznineUTam
Jodl 'fudtnsl' e uSnadiens] Do arwduae
drgadil | 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 denanan
uazesmlszneunananvathaungis
NANIIILATIERANMNLUTUITIRIDIAN WIS

HANAANZANY AUAZDIRUIZNDUNANAAUDILN ST
ﬁvlﬁ%'uﬂﬂ P uaz K luszdufiuanensds, (Table 6, 7)
wudnanwme ulug lidanuuandreiunie 0@
anUiudn W a SIS uaduINEuTAliNana® (Table 6)

o smnieraasasanemeans g
(Table 8, 9) wuIn1IRaL uasuesaNHTUAaN3
19)s P uaz K luszdueneg ludusniiSummaneans
1 Tasnandanzans atnansinTuludusnlsinantadn
ag3endne 1,374-1,540 nn./13/D (Table 8) uaznis
aau uasdansldils 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%# 7.1720s 0.393s 6.495"
AB 3 529621.362 41.351%* 847.378" 1.805" 1.042"
Factor C (K levels) 1 6333194.365" 15.464* 1013.09" 1.446 0.113"
AC 3 542944.649" 18.767** 868.716™ 14130 8.118n
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 2222.250m 3.215m
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" 43.202ns 0.008"
Error 15 1242758.159 1988.429 4.200
C.V. (%) 14.17 14.17 1491
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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
1% 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
34 year
K1 2,669.79  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
4t 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
3dyear = January 1996 - December 1996
4t year = January 1997 - December 1997

do 9y e ¥ ooa¥ oo o 4 o 8o
pmiFaniTudiminudisly o e dstuieana
anwuziminuiluanaldiiudaiiianisdseiiv
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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 3.03 336 3.20 19.52  18.63 19.08

K2 53.32  56.64 54.98 2.62 2091 2.77 20.23 19.25 19.74

Mean 56.17 60.45 58.31 283 314 298 19.88 1894 19.41

Control 13.00 1.00 13.00
2" year

K1 81.46  64.21 72.84 3,58 283 3.21 2241  23.18 22.80

K2 83.27 79.16  81.22 352 348 3.50 23.53 2253 23.03

Mean 82.37  71.69 77.03 355 316 3.35 2297 2286 2291

Control 22.48 1.25 17.98
31 year

K1 106.79 104.85 105.82 428 431 4.30 2493 2466 24.80

K2 133.85 121.77 127.81 525 478 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
4t year

K1 52.10  70.92 61.51 2.09 3.02 2.6 2449 2227 23.38

K2 5759  69.97 63.78 2.61 331 2.96 23.23 21.88 22.56

Mean 5485  70.45 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 32779 14.00 1448 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
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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
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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"+ 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.*

N (%) P (%) K (%) Mg (%) B (ppm)
P1 P2 Mean P1 P2 Mean P1 P2 Mean P1 P2 Mean P1 P2 Mean

Year/treatments

I* year
K1 223 221 222 0.17 0.18 018 090 0.80 085 034 035 035 14 15 15
K2 220 225 223 0.17 0.17 017 084 090 087 031 034 032 15 14 14
Mean 222 223 222 0.17 0.18 0.18 087 085 086 033 034 034 14 14 14
Control 2.10 0.16 1.21 0.33 15
2 year
K1 217 2.18 218 0.17 0.16 016 092 083 088 034 036 035 12 13 12
K2 211 221 216 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 0.84 090 027 028 028 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
2wk <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

* 13t 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)-(D
T1 =PIKl1 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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