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Brief:-

Most people will agree that, if we can apply thaaa allocation of fertilizers
at daily dosages to individual palm, we can expgetistantial improvement in
yields. The method adopted has to be cost effemtidalso be less dependent
on labour. So far, as far as we know, there isually no satisfactory system

operating in Malaysia.

Autopot Systems, a company based in MelbourneMeslithe Smart-dripper
System it has developed is able to provide thepwdnce as described above.
Two 25-acre pilot projects have been commission#dibor Research and

Unipalmol Research to evaluate the system.

4 i\} |
\Auto Pot i

Systems




Fertigation for mature oil palms with Autopot Systes Thursday, March 30, 2006

INTRODUCTION

Oil palm industry is currently enjoying good profits. Nonetheless, it is ajgmd time (due
to better affordability) to try out new techniques that will increase prodtyctimprovement
to manuring practices is one area that would have huge impact on the yields of sil palm

Autopot Systems (APS) has developed a feeding technique that will make oileealimgf
(manuring) more efficient which in turn should lead to significant improvemeyiglhs.

Besides, APS feeding system offers several other advantages over convemdioundhg
methods. Namely:-

1) APS saves fertilizer application costs
APS feeding system is automatic and does not require as much labour or toeapply fer-
tilizers to the palms. It will save costs on labour, machinery operation and supervisi

2) APS minimises nutrient losses

APS feed nutrients directly to the root zones of the palms and unlikely to be leachashor w
out by rain. Hence, we can expect minimal nutrient losses. On the other hand, radsest |
from conventional manuring methods are believed to be pretty severe. We do not know ex-
actly how much nutrients were lost (through run off and leaching). The sevkldsses is
dependent on weather (rain intensity and frequency in relation to the timinglsfeieappli-
cation), methods of application, types of fertilisers, terrain and soil typasultt be as high

as 50%. If you examine the findings of experiments carried out in Australia texl pédnts

with overhead watering, it has confirmed that up to 70% nutrients were leached out of the
pots over a 6-month period and considering the fact that only one application of a slow re-
lease fertilizer (Osmocote) was incorporated into the growing medium duritrggpétence,
reduction of loss of nutrients with APS feeding system also means an indireaséofe
nutrient availability to the palms.

3) APS maximises nutrient uptake

APS ensures that all the applied nutrients are available to the palms aatieebdahtios. It
is generally accepted that uptake of nutrients are most effective when Nyid,Mg are
available to the palms in the balanced ratios — synergistic effects. $isa common prac-
tice by plantations to apply one type of fertilizer at a time, often months apgacgmexpect
that the synergistic benefits would not be maximized.

4) APS is more effective in controlling palm nutrition

APS gives us excellent control over the types, the quantities and ratios oindliffetreents
to be applied to the palms with ease. For example, it may be desirable to feed/palms
more potassium and cut down nitrogen during heavy flowering or fruiting periah bec
easily carried out by turning a few taps at the injectors. With morercbsdlais feature can
possibly turn out to be a very effective tool for producing better fruit quality, sydhgher
oil content (or other desirable qualities) — an area where conventional manathaim
would have no control.

5) APS saves supervision and management time.

Since APS is automatic, the requirement for supervision and management of palnmghanuri
is drastically reduced. Conventional manuring is an extensive operation. Annutillygefe
applicators have to walk through the entire plantation on foot over 6 to 10 rounds and this
consumes substantial supervision and attention of the management.
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The Technique
APS technique is pretty simple -
- ie. To deliver daily nutrients allocation of each palm directly to its root zones

Practical?

The answer is “yes!”.

The idea may sound mind boggling at first. But when we settle down to examine thenigpllow
information carefully, you will soon find that APS technique is truly a feasilele.

The Concept.
The basic reason behind the success of this technique is its ‘PASSIVE CONOES e
way liquid nutrients are been delivered to the palms in a passive manner atedsachby the
following:-

- low working volume

- to be delivered over long period of time and

- under low working pressure.

The advantages of PASSIVE CONCEPT:-

- Low working volume means that every component of the system becomes smaller
which includes the pumps, filters, power supply, tubing, joints and the water source.
Installation and operating costs are also minimised.

- Long delivery time means that the flow rate becomes smaller. Hamppaents of the
system becomes smaller still. Costs further reduced.

- Low pressure means low energy pump and thin walled tubing can be used. Hence, a fur-
ther reduction in costs. In this case, the working volume per palm is expected be
around 10 litres of water to be delivered over 24 hrs at a working pressure of 10 psi.

The Layout Of The System
As shown in diagram A, the system is made up of 5 segments:-
1. The Smart-drippers- These are special patented drippers invented by Jim Fah. It is the heart
of the entire system. They have several important and unique features etiabfiggtem to
deliver liquid nutrients at high concentrations under Malaysian condition. Such as:-
- they are far more less likely to block than normal drippers
- the drip rates between the Smart-drippers are uniform and unaffected img varsain
- they are relatively inexpensive which makes it practical to have onedor palm.

2. The network of delivery tubing Standard irrigation tubing are used and are very easy to
install. They have been known to last for a long time when buried.

3. The pumping & dosing statior It's outstanding features are:-

- it is capable of feeding large number of Smart-drippers over extensase are

- each Smart-dripper would receive similar amounts of feeds over undulatnagntesind
- it is able to automatically “inject” up 5 different nutrients into the feeeksli

4. The power supply (solar panel or electrical maind)he power required to operate the
pump is very small. 12 volt DC would suffice and can be provided by a solar panel via a bat-
tery.

5. The water source Water requirement is very small. Less than 900 litres per acre per day
and can be supplied from a dam or a small bore well which is preferred as it prosates cl
water than other sources (naturally filtered).
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Brief Description On How The Systems Works (see diagram B)

1. Water is drawn from a water source by a pressure switch pump. Whenever this,happens
several types (up to 5 types) of liquid nutrients are automatically “icfect the delivery

lines at pre-set concentrations. The pump will soon stop operating once the préssure w
the delivery line is permitted to regain a pre-set pressure of 10 psi. This can ordg happ
when all the Smart-valves were closed. The pump will automatically oayaite when

there is a drop in the pressure which occurs whenever one or more Smart-vadveas wer
open again to refill a Smart-dripper that is empty.

2. At the beginning, all the Smart-valves (see diagram C) will open to allow twdik the
Smart-drippers. When all the Smart-drippers are full, all the Smart-valiléewlosed.
From here, the wicks will be actively dripping nutrient water from the vessrof the
Smart-drippers. Up to this point, all the Smart-valves will remain closed. Asifipedr
continue to drip, the reservoirs will eventually dry out. The Smart-valve will reopetfilt
the reservoir that becomes empty. Usually, only one or two Smart-drippersowiteree-
fill at any one time.

Fertilizers In Liquid Form

As shown in the table below, except for the Rock Phosphates, all other nutrients can be con-
verted into liquid form. However, Phosphates can also be acquired in soluble form, such as
mono or di-ammonium phosphate. Thus, all nutrients (N, P, K, Mg, Mn & TE) are obtain-
able in liquid form to the palms.

Fertilizer Costs — Except for the Phosphates, all other nutrient costs remain the same and

Common straight fertilisers Nutrients Remarks
used by oil palm estates.

1. | Suphate of Ammonia (SA) Nitrogen (N) - soluble

Or Urea
2. | Muriate of Potash (MOP — Postassium Sy Potash (K) - soluble

phate.
3. |Kieserite (Magnesium Suphate) Magnesium (Mg) - soluble
4. | Rock Phosphates (CIRP) Phosphorous (P) - insoluble
5. |Trace elements Mainly Boron (B) - all be obtained in soluble

& Managanese (Mg) forms.

there is no necessity to be substituted. P in the form of Mono and Di-ammonium phosphates
will cost more (2 to 3 times) than rock phosphates. But the use of higher cost ammonium
phosphate fertilizers will have little impact on the total nutrient costs beéaasnstitutes

only a small percentage of the total nutrient required by the palms. Furteemien P is
provided in soluble form in the soil with other nutrients, we can expect added value from

the synergy.

Manuring Rates— A mature palm, on the average, is given 12 kgs of straight fertilizers per
year. If the 12 kgs of fertilizers are applied daily over a year, the quastted is pretty

small — only 33 gms of solid fertilizers per day. This amount of nutrients can beteass-
ported in liquid form in a small volume of water (as low as 5 litres) to the individual palm
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Concentration Volume of wtr for 33 gms Readings and effects.
fertilizers.
1. |At2gms per litre. 16.5 litres of water At this dilution rate, the nutrient concentration
expressed as CF (or conductivity factor) will be
20.
2. |At4 gms per litre 8.2 litres of water CF 40
3. | At 6 gms per litre. 5.5 litres of water CF 60

What Volume To Apply? - The question is a matter of choice of applying the same amount of
fertilizers dissolved in different volumes of water. The Smart-dripperdeaet to provide
higher or lower drip rate as required.
Each has its advantages and disadvantages, such as:-
a) Applying at higher volume with lower concentrations.
- cost of application will be higher
- but distribution of nutrients in the root zone will be better
- increases the value of irrigation benefits from the water supplied.
b) Applying at lower volume in higher concentrations.
- cost of application will be lower
- but the risk of blockages in the delivery system will increase
- value from irrigation benefits reduced.

Our recommendation— If the palms are suffering from moisture stress, and if water availabil
ity is not a constraint, we would like to recommend level 1 in the chart above. That iss 88 gm
fertilizers in 16.5 litres of water during the dry period when the palms areiexgeag water
stress. The volume of application can be reduced during wet months.

On the other hand, if palms are not suffering from moisture stress, then wesféelst
to feed them at level 2. That is, 33 gms of fertilizers in 8.2 litres of water.

Higher feeding rates, though tolerable by the palms, are not recommended due-to the
creasing problems with fertilizer crystalization which increasegithielems with blockages
within the tubing.

Concentrations Volume of water for 33 gms d Volume per acre of 55 palmg.
Fertilizers.
1. |At2gms per litre 16.5 litres of water 908 litres.
2. | At 4 gms per litre 8.2 litres of water 451 litres.
3. | At 6 gms per litre 5.5 litres of water 303 litres.

Other benefits— Once the liquid feeding system is set up, it opens up an enormous amount of
opportunities for the improvement in palm oil production. For example:-
- pest and disease control with the application of pesticides via the fertigattemsy
- control of palm growth with suitable hormonal applications via the fertigatstersy
- increasing the oil extraction rates by nutrient manipulation eg. Incpetéash content
during heavy fruiting stage.
- disposal of oil palm effluent via the fertigation system and savings in fertisage.
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Current Status of the Fertigation Technology- We have now committed to two pilot pro-
jects totalling 50 acres in two estates to test the system.
A) Sungai Buloh Estate, Selangor

- in conjuction with Ebor Research, Sime Darby

- installation in progress

- on coastal alluvial soils (80% Bernam and 20% Tongkang)

B) Palmol Estate, Johore
- in conjunction with Unipalmol Reseach, Unilever Group
- installation in progress
- on inland loam soils

We should expect some preliminary results after one year of settingsteens Full results
may take 3 to 4 years.

What is the cost? 4t is not the intention of this paper to go into details on the costing of the
installing a Smart-dripper System. However, according to our investigalides, we

found that the system is economically viable even with a small yield inab€a68&6 at the

current palm oil prices. Bearing in mind that the other benefits of using tieesgst not
accounted for in the studies, such as savings in labour costs, reduction ofietobzes

(run off and leaching) and those benefits that are difficult to quantify in fildeomas, such

as reduction on supervision and management time. For further information on costing, please
contact our Capillary Agrotech (M) Sdn Bhd as mentioned below.

Conclusion— Most of us would agree that if we can provide the fertilizer needs of each
palm in daily dosage directly to the root zone, we can expect substantial improuement
yields. The challenge here is to come up with a system that is reliable antfemtistee
enough to perform accordingly. We are confident that Autopot Smart-drippgafen sys-
tem would be able to meet that challenge.

Other applications of Autopot SystemsAutopot Systems is used in a wide variety of applications.
Here are a few examples as shown on the images to be presented. The main reasorpahgysdto
tems are so successful with the growing of other species are pléams ke Smart-valve allows the
system to be plant driven. That is, individual plant is in complete controlénndieing its watering
and feeding needs accurately and consistently with minimal human inervention. Henge#anss
would grow really well in the Autopot Systems. Here are some images of \appigsitions:-
- commercial hydroponic fruit crop production for tomatoes, capsicum, beans,aygful.
- commercial pot plant production using Autopot Capillary system for fiogygtants and
propagation.
- large scale hanging basket installation for beautification of cities witbréifit flowering
plants on lamp posts.
- food crop production (potatoes, corn, grains, fodder etc) in drought stricken areasami
Systems are very water efficient — zero run-off.
- plus several more ongoing research projects.

For more information, please contact Autopot representative for Malaysia and Singapore.
The General Manager, Capillary Agrotech (M) Sdn Bhd
Lot 303 Faber Tower — Menara 1, Jalan Bahagia 1, Taman Desa
Old Klang Road, Kuala Lumpur.
Ph:- 03-781 5463 Fax:- 03-780 3297
Email:- agrotech@tm.net.my

6 By Jim Fah — Agromatic Corporation, Australia.
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(DIAGRAM A) LAYOUT OF AUTOPOT
FEEDING SYSTEM FOR OIL PALMS.
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(DIAGRAM B)
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LAYOUT OF PUMP AND
NUTRIENT DOSING SETUP
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(DIAGRAM C) AUTOPOT FEEDING

SYSTEM FOR OIL PALMS.
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OilPalm/Thursday, March 30, 2006

AUTOPOT FEEDING
SYSTEM FOR OIL PALMS.

Nutrient delivery by pumping

Nutrient delivery by gravity
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The 50-acre pilot project
carried out in Malaysia.

Picture 2 — showing a unit of Smart-dripper with
the lid and the key to open it. Note the 4mm tub-

Picture 1 — showing th iti f the Smart-dei ) ; ; .
cure STIOWING the Poston o1 the Smart-Geipp ing connection to the main feed line of 13mm.

located at the perimeter of the weeded circle — ap-
proximately 5 ft from the palm.

) ) Picture 4 — after 3 months of treatment, the im-
Picture 3 — Smart-dripper was removed for provement to palm growth is visible. Obvious
viewing the roots response to the treatment. evidence is the surge of strong new growth.
Feeder roots beginning to build up in the area.

Smart-dripper still
works while submerged.

Picture 5 — showing the amount of solids that Picture 5 — Smart-dripper is designed to be able
went through the Smart-valve which can handle to work while submerged in water. The locking
this particle size without blockage problems. mechanism and the air tight chamber helps to

overcome the problem of flooding.
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