
Estate-Scale Experimentation 
in Oil Palm

Oil palm has grown almost 20-fold in the last 50 years. Fresh fruit bunch (FFB) 
production increased from 13 million tons in 1961 to over 250 million tons today, 
while the planted area increased from 3.5 million ha in 1961 to 17.2 million ha 
in 2012 (USDA, 2014).

This spectacular expansion has been strongly dependent on inputs such 
that fertilizer accounts for over 50% of the cost of FFB production. Applying 
fertilizer in oil palm plantation is a major operation. So, how do plantations 
manage their fertilizer decisions? Decades of plot trials indicate what to expect. 
Conventionally, agronomists use a general fertilizer response derived from plot 
experiments, adjusted to each site according to their experience, to optimize 
fertilizer use efficiency. But statistical significance achieved in small-scale trials 
may not translate to practical significance for commercial decisions. Moreover, 
it is difficult to extrapolate to different soil types or climate zones.

An alternative to the theoretical approach is to experiment. The approach is 
very easy to apply if input and output is measured, as is the case in oil palm. 
Simply vary the input in a regular pattern and analyze the results in production. 
Under the Plantation Intelligence® initiative, IPNI SEAP, Canpotex and Wilmar 
International have installed a fertilizer trial over an area of about 6,000 ha in 
Central Kalimantan, Indonesia. This project builds on the analytical approaches 
of Plantation Intelligence® to (i) guide the establishment of Estate-Scale 
Experiments in commercial palm oil production systems, and (ii) analyze and 
distill the results generated within such Estate-Scale Experiments for fertilizer 
use decisions that lead  to higher returns on investment in fertilizer.

What is the additional fertilizer cost? The answer: Nil. Because the experiment 
designed rates above or below the pre-existing plan for fertilizer application, 
the overall amount of fertilizer used is the same.  Since the input and output of 
individual blocks are measured routinely, the only additional process is analysis 
of the results. The results will be clear definition of fertilizer response over the 
plantation. 

Why is the approach so relevant for fertilizer decision-making in plantations? 
In the conventional approach, the sample data set is very small compared to 
the area to which it is applied, so the process involves scaling up from very 
small areas to entire production areas. This introduces significant uncertainties 
into the decision, but may be necessary in farming systems, which are data-
poor. This applies to most farming systems. By contrast, oil palm plantations 
are characterized by data richness. Fertilizer applications and production are 



recorded for each block, each month, together with a mass of other information 
about the site, and inputs. This data allows analysis of the source of variation of 
production that is influenced by fertilizer.

The objective of Estate-Scale Experiments is to provide information that 
supports practical decisions, specifically about better fertilizer use, and at the 
same time, to discover new insights that may apply generally to all operations. 
This procedure provides plantation managers with direct estimates of fertilizer 
response over larger areas at no extra cost beyond that of analysis.
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