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Influence of N, P, K and Mg on Yield of Oil Palm Grown
on Kohong Soil Series
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ABSTRACT

A study on the relationship between N, P, K and Mg as fertilizers with yield was conducted in oil
palm (6-10 years old) planted under Kohong soil series at Surat Thani Horticulture Rescarch Centre. The
palms were transplanted in 1985. The design of the experiment was RCB with 5 replications and 10
treatments which tested each 4 levels of ammonium sulfate (N), triple superphosphate (P) and potassium
chloride (K) fertilizer application and 3 levels of kieserite (Mg). The investigation revealed that yield was
increased 66% compared with no fertilizer plot. Moreover, fertilizer at the rate of 3-1-3 and 1.5-1-3-0.5 kg/
palm/year of ammonium sulfate, triple superphosphate and potassium chloride gave the highest yield (2.80
and 2.72 tons/raifyear), respectively among all treatments.

The investigation also found a significant relationship between leaf N and K nutrient concentrations
and yiled of oil palm. The coefficients of determination values (R2) were 0.7627 and 0.7253 for N and K,
respectively. In addition, from the calculation the optimum concentrations of N and K in leaf were 2.66 and
0.975%, respectively. These values will be reccommended for oil palm growing in sandy loam soils under
east coast of southern environmental conditions.
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Table 1. Chemical properties of Kohong soil series.

Chemical properties Amount
pH (soil : water, 1:1) 49
Organic matter (%) 1.27
Avai. phosphorus (mg/kg) 10.2
Avai. potassium (mg/kg) 89.6
Extr. magnesium (mg/kg) 95
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Tufuil 50 13 Tugafunamd (Typic Paleudults,
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Table 2. Experimental method.
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Treatment
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10 L5 | 3 ]
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Figure 1. Mean monthly rainfall and sunshine hour during 1991-
1995 in Surat Thani Horticulture Research Centre.
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Table 3. Effect of N, P, K and Mg elements on bunch number (bunch/palm/year).

Treatment Fertilizer 1991 1992 1693 1994 1995  Accumulated
no. application 6 7 & 9 10 bunch
(kg/palmfyear)  years  years years  years  years {bunch/palm)
k. 0-0-0-C 349 420 6.75 5.15 5.15 24.74%
3. 1.5-1-3-0 470 543 9.82 4.58 6.42 3095
6. 3-1-3-0 543 6.71 10.00 4.71 6.30 3315
4. 4.5-1-3-0 4.58 640 10.38 4.82 692 3310
3. 1.5-0.5-3-0 4.68 6.13 8.66 443 6.75 30.65
3 _15-1.3-0 4.70 543 9.82 4.58 6.42 30.95
2. 15-1.5-3-0 4.60 5.98 8.89 4.78 6.20 3045
7. £.5-1-1.5-0 552 5.96 8.49 493 6.74 31.66
3 1.5-1.3.0 4.70 543 9.82 458 6.42 30.95
8. 1.5-1-4.5-0 547 591 799 449 6.23 30,09
3. 1.5-1-3-0 4,70 543 9.82 4.58 642 30.95
9. 1.5-1-3-0.5 522 7.03 8.77 542 6.76 33.20
10 1.5-1-3-1 5.52 7.18 8.62 4.84 6.65 32.81
L.SD. (p<0.05) 0.87 0.90 1.25 0.69 1.53 1.53
CV.(%) 373 476 4.60 6.09 7.83. 3.18

Table 4. Effect of N ,P, K and Mg elements on fresh fruit bunch (kg/palm/year).

Treatment Fertilizer 1991 1992 1993 1994 1995  Accumulated
no. application 6 7 8 9 10 yield
(kg/palm/year) years years  years years years (kg/palm)

1. 0-0-0-0 337 54.3 98.0 82.8 884 357.2
3 1.5-1-3-0 517 1046 1883 89.7 113.9 5542

6. 3-1-3-0 67.2 123.8  190.7 97.0 154.0 638
4. 4.5-1-3-0 67.2 1259 199.1 95.6 163.1 650.9
3. 1.5-0.5-3-0 67.5 116.1 1525 92.0 134.2 562.3
3 1.5-1-3-0 57.7 1046 190.7 89.7 3.9 554.2
2. 1.5-1.5-3-0 59.8 110.7 1651 89.1 [26.5 551.2
7. 1.5-1-1.5-0 713 1123 1638 99.6 150.1 603.1
3. 1.5-1-3-0 577 1646 1907 89.7 1139 554.2
8 1.5-1-4.5-0 69.6 1115 148.0 91.0 141.8 561.9
3 1.5-1-3-0 57.7 1046 190.7 89.7 113.9 554.2
9. 1.5-1-3-0.5 73.5 117.1 1638 109.4 1544 618.2
1G 1.5-1-3-1 84.5 1179 1690 929 151.1 6154
L.S.D. (p<0.05) 12.4 124 184 17.6 21.5 535

C.V.(%) 592 444 3.59 6.20 5.01 535
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Figure 2. Monthly yield of oil palm from 1991-1995 grown under Surat Thani
Horticulture Research Centre conditions.
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Figure 4, Relationship between N concentration in leaf and yield

' of oil palm.

Table 5 Coefficient of determinations (R®) between fresh fruit bunch
and nutrient concentrations in leaf of oil palm aged between

8-10 years old.

Nutrient Equation R’ Probability
Nitrogen Y=-749.8x°+3993.2x-5166 0.7627 0.006
Phosphorus - ns¥
Potassium Y =-694.19x"+1355.4x-520 0.7253 0.0112
Magnesium - - ns

*ns is no significant differnce
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ms.qrﬂﬁmﬁtﬁu%u AMULTUIHUBITINBMT N,
P uaz K aglugae 2.34-2.65, 0.14-0.17 uaz

0.72-1.00% audey aalndidnsfud Uexkul
(1990) lduunilignivsa N, P uaz K @0
2.5-2.8, 0.17-0.20 Uaz 0.9-1.10% MWEIAL
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Wiyindu 2.5, 0.15 uaz 1% sudiay
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Figure 5. Relationship between K concentration in leaf and

yield of oil palm.
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Table 6. Critical concentrations of oil palm aged 8-10 years o

d.

Nutrient SHR* IRHO** (Africa) PORIM# (Malaysia)
Nitorgen (%) 2.67 25 2.6
(Ollagnier et al. 1970) {Wilkie and Foster 1989)
Phosphorus (%) - 0.15 0.15
(Otlagnier et al. 1970} (Jacob and Uexkull 1963)
0.18-0.19
{Rosenquist 1964)
Potassium (%) 0.975 1.0 1.0
(OQllagnier et al. 1970) (Jacob and Uexkull 1963}
Magnesium (%) - 0.24 0.24

{Ollagnier et al. 1970)

{Jacob and Uexkull 1963}

* = Surat Thani Horticulture Research Centre

** = Institut de recherches pour les huiles et oleagineux

# = Palm Oil Research Institute of Malaysia
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