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INTRODUCTION

alm oil mills extract palm oil from 
the fresh fruit bunches (FFB) for hu-

man consumption as well as for produc-
ing biodiesel. Since palm oil molecules are 
made up of only carbon (C), hydrogen (H) 
and oxygen (O) atoms, the nutrients and 
minerals present in the crop will remain in 
the by-products generated by the palm oil 
mills.  With a proper by-products manage-
ment, the mill could reduce, if not avoid to-
tally the application of chemical fertilisation 
of the palms for the increased profitability 
and the sustainable production of palm oil. 
The main by-products during the FFB pro-
cessing operation are empty fruit bunches 
(EFB) (200-220 kg t-1 of fresh FFB), mesocarp 
fibre (130-140 kg t-1 FFB), shell (100-110 kg t-1 

FFB) and palm oil mill effluent (POME)(0.7-
1 m3 t-1 FFB). 

Biotec is a Belgian based group of compa-
nies dedicated to find solution and innova-
tive concepts for the efficient management 
of waste organic matter in tropical regions. 
There are three core technologies that Biotec 
has developed to optimise the utilisation of 
organic agricultural waste. Those are: 

• anaerobic digestion for biogas produc-
tion;

• composting systems to produce solid 
organic fertiliser; and 

• organic liquid fertilisation systems 
using treated effluent and anaerobic 
sludge. 

This article focuses on the organic ferti-
irrigation system, a model enabling the 
profitable usage of treated effluent and 
organic sludge (organic matter and nutrients) 
from anaerobic digestion. The system is 
designed to recycle minerals (nutrients) and 
organic matter extracted from the crop back 
to the soil from which they were abstracted.

Biotec manages organic matter and in particular the by-product of tropical agro-industries. 
Our objective is to protect the environment while generating renewable energy (biogas) and 
ensuring sustainable agricultural practices.
We implement projects and operate plants to achieve the hightest level of satisfaction of our 
customers.

Biotec International Asia Sdn Bhd (807700-A)
C-10-2, Block C, Setia Walk, Persiaran Wawasan, Pusat Bandar Puchong 
47100, Puchong, Selangor, Malaysia
T: +603-5879 1410      F:+603-5891 0461     E: malaysia@bio-tec.net
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ORGANIC FERTI-IRRIGATION SYSTEM 
FROM BIOTEC

Each cubic meter of POME contains: 
• 33 kg of organic matter;
• 1 kg of nitrogen;
• 0.5 kg of P2O5; and
• 2 kg of K2O.

On the other hand, it is not recommend-
ed to apply raw POME directly to the field 
because:

• degradation of raw POME in the soil will 
compete with the plants for the nitrogen;

• raw POME will clog the soil porosity, 
causing  poor soil aeration leading to 
increased  soil erosion due to  low water 
infiltration; and 

• degradation of raw POME will generates 
bad odour.

However, the treated and stabilised 
POME as well as the organic sludge can be 
applied to the field as fertiliser for oil palm.  
These organic fertiliser could substitute 
100% chemical fertilisation with an annual 
savings up to USD 800 ha-1 yr-1 depending 
on the region.  At the same time, it can im-
prove soil physicochemical and biological 
properties as well.

The American Palm Oil Council (APOC) 
has highlighted the benefits of organic mat-
ter and nutrients content of the anaerobic 
sludge and POME in their Sustainable Palm 
Oil Practices section of their publication.

The nutrients requirements of the oil 
palm depends very much  on the  age 
of the palms, type of soil, intensity of 
rainfall, agronomic practices and harvested 
yield.  On average, in Colombia 143 palm 
ha-1 import is between 300 and 600 kg 
of nutrients from the soil (Hartley 1987; 
Uexkull y Fairhurst s.f.). Part of this nutrient 
generally returns to the soil by pruned 
fronds, male inflorescence and radicular 
system renovation when they degrade. 

Ng (1972) reports that matured oil palm 
plantation, producing 25 t FFB ha-1, absorbs 
192, 26, 251, 61 and 99 kg of nitrogen (N), 
phosphorus (P), potassium (K), magnesium 
(Mg) and calcium (Ca), respectively. 
However, only a relatively small fraction 
of nutrients are extracted from the soil by 
the harvested crop. Ng pointed out that the 
harvested crop of 25 t FFB ha-1 contained 
only 73, 12, 93, 21 and 18 kg of N, P, K, Mg 
and Ca, respectively. As a consequence, 
oil palm fertilisation with treated effluent 
and/or organic sludge must be done using 
the total nutrients absorbed by the palm 
using the nutrients extracted from the by-
products generated during FFB processing. 
Both ways are appropriate. Nonetheless, 
it is recommended to organise the liquid 
effluent application as a substitute for the 
total replacement of nutrients during the 
first three years, after which the dose can be 
progressively lowered. 

Biotec and Conil (1997) reported the 
significance of the treated effluent as an 
organic fertiliser for mature oil palm crop 
(Palmar Santa Helena, Tumaco, Colombia). 
The data collected during a five years 
research over 20 ha, showed that areas 
fertilised with organic fertiliser increased 
their fruit productivity yield in a range of 
40.7% and 49%. 

The concept of organic liquid fertilisation 
has progressed over the years until it has 
reached the current Biotec ferti-irrigation 
system adapted for the oil palm plantation. 
This system enables the substitution of 
chemical fertilisation and a zero effluent 
discharge into water course. Additionally, 
the system can be completely monitored, 
offering data traceability and online 
supervision.

Biotec ferti-irrigation system has been 
proven to be effective in Exportadora del 
Atlántico palm oil mill (Dinant Group), 
Aguan, Honduras. The Exportadora 
del Atlántico mill in Honduras has two 
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anaerobic reactors of 13 000 m3 each and an 
organic ferti-irrigation system that exploits 
treated effluent and anaerobic sludge 
for fertilising 200 ha of oil palm (system 
operation started on March 2010). This 
system subsequently expanded to 900 ha in 
2014 has enabled a complete substitution of 
chemical fertilisation.

FERTI-IRRIGATION SYSTEM 
DESCRIPTION

Conventional irrigation systems (sprinkler 
and dripping systems) are not suitable for 
sludge application from anaerobic reactors 
due to high suspended solids (SS) content 
(>2% total SS) and presence of coarse solids 
which cause obstruction. Biotec designed 
a system adapted to the effluent and that 
does not interfere with regular harvesting 
activities in the field. 

Biotec ferti-irrigation system is a semi-
manual system used for applying into the 
estate the treated effluent, anaerobic sludge 
and/or treated effluent and sludge mixtures 
in different proportions. The main pipeline 
system is buried; the secondary pipeline is 
made by portable pipes and flexible hoses 
(perforated hoses) that are connected to 
hydrants distributed within the area to be 
fertilised. This system supports the transfer 
of effluents content dry matter up to 2.5% in 
weight without clogging.

 Biotec ferti-irrigation system compo-
nents are:

Pumping tank. Receives the treated effluent 
and purged sludge for homogenisation 
(using proper proportions). Both effluents 
can be used for palm fertilisation (Figure 1).

Pumping system. Includes pumps, 
pumps control system, security system, 
instrumentation for process variables 
monitoring using a supervisory control 
and data acquisition (SCADA) system. The 
SCADA system contains the database used 
for accessing to process variables in time. 

Main pipeline. Underground system of bur-
ied pipes used for transporting organic liq-
uid fertiliser to hydrants. 

Figure 2. Hydrant and connection point for irrigation.

Figure 1. Pumping tank and pumping system.
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Hydrant. Valve connecting underground 
pipeline and portable pipes (Figure 2). Each 
hydrant provides fertiliser to an established 
area (for Aguan, Honduras example, 12 ha 
per hydrant). 

Portable pipes. PVC portable pipes for fer-
tilisation (easy to connect and disconnect). 
They are supported on the ground and pass 
through the center of the area to be ferti-
lised. Flexible perforated hoses are connect-
ed to this centered line. 

Flexible hoses. Perforated hoses used for 
the organic fertiliser application into the 
soil. The hose is located between two rows 
of trees and fertilises the area between 
(Figure 3). 

can be generated (on a daily or a monthly 
basis). This information is uploaded for 
monitoring or auditing processes. 
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Figure 3. Perforated hose dosing organic fertiliser to 
the soil.

Figure 4. Movable hoses transportation.

Transportation system. Wagon for hoses 
transportation, wagon pulled by a horse 
transporting wheels for hose swirling 
(Figure 4). 

GPS. The GPS system is used for 
georeferencing the fertilised areas on daily 
basis.

Creation of maps. Depending on the 
client’s needs, maps with fertilised areas 


