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Introduction

II. Lab Analysis

Material and methods 
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Fertilizer Formula %K2O

Potassium chloride KCl 60%

Potassium sulfate K2SO4 50%

Potassium nitrate KNO3 46%

KCl in balance with CaCl2

K2SO4 in balance with gypsum

KNO3 in balance with NaNO3

Empty Fruit bunches

Sumatra, Pt Smart, Palapa Estate

Grinding

Data Analysis

RMN analysis

GC-MS analysis

Topspin

TraceFinder

Freeze drying

Metabolomics analysis Elemental analysis

ICP-MS ICP-AES

The following elements will be measured: 

nitrogen (N), foliar phosphorus (P), potassium 

(K), calcium (Ca), magnesium (Mg), and 

sodium (Na)…

Anions such as nitrate (NO₃⁻), chloride (Cl⁻), 

phosphate (PO₄³⁻), and sulfate (SO₄²⁻) will 

be analyzed by high-performance liquid 

chromatography (HPLC).

HPLC

EKA 2

EKA1

63 Trees (3 K levels (K1/K2/K3) *3*7 treatments) + 3 K0 = 66 trees per clone  

3 Leaflets from each site

Frond 17

Metabolomic patterns of oil palm leaves under two K fertilization treatments.

12 analytes 

were 

significant 

for the K 

effect 

21 analytes 

were 

significant 

for the K 

effect 

208 analytes 

were quantified 

and identified in 

2017. 

181 analytes 

were quantified 

and identified in 

2018. 

Some metabolites could be 

affected by K content and thus 

their analysis could be helpful to 

monitor oil palm K status
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Data source : Cathleen Mirande-Ney PhD, Paris Sud 2020

Sampling

Time line
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Time

Different Type/rate 

fertilizers

1st fertilization

March 2024 

Different Type/rate 

fertilizers

2nd fertilization

June 2024 

Different Type/rate 

fertilizers

3rd fertilization

January 2025 

Sampling n°1

Mid-June 

Last 

fertilisation 

Apr 2023

Urea 

applied 

Oct 2023

Baseline soil 

and leaf 

sampling n°0

Sampling n°3

(+1 month 

after 2nd K 

treat)

Sampling n°2

(+7 days after 

2nd K 

application)

Urea and P 

application

+ 

Mg and Boron 

fertilisation

August 2024

Sampling n°4

(+7 days after 

2nd K 

application)

Sampling n°5

(+1 month 

after 2nd K 

treat)

2nd Mission1st Mission 3 months stay 

I. Field Sampling

This study explores the metabolic response of two oil palm clones to various potassium sources, aiming to identify metabolomic markers that universally indicate 

potassium levels, related to/regardless of fertilizer type. Additionally, we examine nutrient interactions and their effects on potassium fertilization.

A recent field study 
examined the metabolomic 
response of oil palm to 
potassium (K) availability in 
two crosses (Deli x La Mé 
and Deli x Yangambi), using 
potassium chloride (KCl) as 
the potassium source. 

Output of the multivariate analysis of metabolome: score plots of 

the O2PLS analyses using K and cross as predicted Y variables
The results showed that only one 

to two years after the start of K 

fertilization treatments, changes 

were observed in nitrogen 

metabolism, photosynthesis, and 

mitochondrial metabolism, with 

differential effects between the 

two crosses. 

Volcano plots associated with 

the effect of K availability

Heatmaps of metabolites 

significant for the K effect

Leaflets were sampled on leaf rank number 17

at point B

Distribution Map of Oil Palm Plantations


