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ABSTRACT: Assessment of nutrient availability by suitable soil extractants with a high correlation
with the growth and yield indices of oil palm is the key to precise nutrient management for oil
palm plantations in acid sulfate soils. The aim of this study was to study the efficacy of standard
soil extractants in assessing the availabilities of nitrogen, phosphorus, and potassium for the oil
palm growing on acid sulfate soils. The experiment was conducted in six acid sulfate soils
located on the Central and East Regions. The correlations between NPK available indices by
seven soil extractants (i.e., 2 M KCl, Bray I, Mehlich I, Mehlich 1ll, 1 M NHAOAC, AB-DTPA, and
Na-lactate) and oil palm growth and yield indices were investigated. The results showed that
the inorganic nitrogen contents extracted by different soil extractants was not correlated with
the oil palm growth and yield indices, but total N content was highly significantly correlated
with the leaf area index of oil palm (P < 0.01), which was significantly correlated with vegetative
dry matter (r = 0.517) and crop growth rate (r = 0.531) (P < 0.01). Phosphorus extracted by Bray
Il was significantly positively correlated with P content uptake per 17 frond dry matter, leaf
area index (P < 0.05), fresh bunch yield, vegetative dry matter, and crop growth rate (P < 0.01).
While potassium extracted by Mehlich | and Mehlich Il were significantly positively correlated
with leaf area (P < 0.01) which was significantly positively correlated with vegetative dry matter
(P < 0.05) and leaf area index (P < 0.01). Therefore, total N, available P extracted by Bray II, and
available K extracted by Mehlich | and Mehlich Ill can be used as availability indices of NPK in
acid sulfate soils to further develop fertilizer prescription for oil palm grown in the Central and
East Regions of Thailand.
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(Enger and Riehm, 1958; Wuenscher et al,,
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Boxplot symbols

X = Mean
T = Maximum

| = Minimum

= Median

Figure 1 Boxplot of available N indices by various soil extractants: (A) total N content determined
by Kjeldahl methods, (B) NH,*-N contents determined by Mehlich I, 2 M KCl and Na-
lactate, and (C) NO3'—N contents determined by Mehlich I, 2 M KCl and Na-lactate
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Figure 2 Boxplot of available P and extractable K extracted by various soil extractants: (A)
available P determined by Mehlich I, Na-lactate, Mehlich Ill, Bray Il and AB-DTPA and
(B) extractable K determined by Mehlich I, Mehlich Ill, 1 M NH4OAC pH 7.0, AB-DTPA

and Na-lactate
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Figure 3 Relationships between (A) N content uptake per 17" frond dry matter (N-uptake) and
17" frond dry matter (17" Fdm), (B) total N and leaf area of 17" frond (17" LA), (C) N
concentration in 17" frond leaflet (Leaf-N) and leaf area index (LAI), (D) LAl and
vegetative dry matter (VDM) and (E) LAl and crop growth rate (CGR). r = Pearson’s
correlation coefficient, * significant at 0.05, ** significant at 0.01
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Figure 4 Relationships between available P extracted by Bray Il (P3) and (A) P content uptake
per 17" frond dry matter (P-uptake), (B) leaf area index (LAl), (C) fresh fruit bunch
weight (FFB), (D) vegetative dry matter (VDM), and (E) crop growth rate (CGR).
r = Pearson’s correlation coefficient, * significant at 0.05, ** significant at 0.01
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Figure 5 Relationships between (A) K content uptake per 17" frond dry matter (K-uptake) and
17" frond dry matter (17" FDm), (B) leaf area of 17" frond leaflet (17" LA) and vegetative
dry matter (VDM), (C) 17" LA and leaf area index (LAl), (D) bunch index (Bl) and fresh
fruit bunch weight (FFB), (E) extractable K determined by Mehlich Il (K3) and 17" LA,
(F) extractable K determined by Mehlich | (K2) and 17" LA, (G) extractable K determined
by AB-DTPA (K4) and LAI, (H) extractable K determined by Na-lactate (K5) and LA, and
(I) extractable K determined by Mehlich | (K2) and Mehlich Il (K3). r = Pearson’s
correlation coefficient, * significant at 0.05, ** significant at 0.01
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