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Outline

Field trials Recommendations

I. Drought 1. Rain harvest (rorak, Ganoderma sanitation hole, water 
outlet)
2. Balanced fertilization
3. Use of drought-tolerant DxP materials?

II. Irrigation Irrigation/ fertigation

III. Pocket irrigation Development of active gel with high WHC

IV. Mill-waste trials 1. Enlarged in-field POME distribution
2. Land application of mill solid-waste (EFB)

V. Runoff/ leaching/ stemflow 1. Cover crop 
2. Frond placement

INTRODUCTION
1. WD (water deficit)
2. Effects of WD on oil palm

• Nutrient fluctuation 
• Yield drop

RESEARCH RESULTS…
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Water deficit calculation

AWHC (avl. water holding cap.)= 200 mm
ET ( Evapotranspiration)
ET=150 mm if RD<=10
ET=120 mm if RD>10
Scale = mm

Month #Rainy
days

Rainfall 
(mm)

Water 
Deposit

ET Water 
Balance

Soil 
Moisture

Water 
Excess

Water
Defisit

A B C D E F =C+D-E G,max 200 H=F-G I

1 4 37

2 8 100

100 150 -13 0 0 -13

0 150 -50 0 0 -50
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The effect of water deficit on palm nutrient status 
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Oil palm yield (%Actual / LY), 
Jan-Aug. 2016

Water deficit, 2010-2016
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MRP

-400 mm 400 400 60120

Treatment NOB/palm FFB/palm MRP NOB/palm FFB/palm MRP

Irrigation 23 221 4% 17 234 13%

Rainfed 20 193 9% 15 207 30%

5 yrs 6 yrs

Yield drop (increased %MRP palms)
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• Old palms less affected by drought/ el nino
than young mature palms

• Three  periods of sensitivity of the palms 

Published Studies (Caliman, 1998)

Period Months before harvest Yield drop

1 5 and 10 15-20%

2 18-22 5-10%

3 30-33 3-10%
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Estate Year - 0 Year - 1 Year - 2

A 6-13% 6%

B 2-8% 2-8% 2-8%

C 2% 1%

D 9-10% 9%

Rainfall > 3,500 mm/ a < 2,000 mm/ a
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The effect of fertilisers on FFB yield
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The effect of additional water (irrigation) on FFB yield

Rainfed + irrigation

Rainfed only
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Pocket Irrigation 

(gel with WHC > 200x dry wt.)
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Site with 3,500 mm annual rainfall (+cover crop):
<10% of storm water becomes run-off
60% becomes leachate water  reduces WD
13% becomes stemflow
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