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VERMICOMPOST FOR ENHANCED VEGETATIVE 
GROWTH OF OIL PALM SEEDLINGS
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omposts are produced in some palm 
oil mills as a waste management 
method to mitigate greenhouse gas 
(GHG) emissions from empty fruit 
bunches (EFB) and palm oil mill 

effluent (POME). Vermicomposting has been 
considered as a method of achieving stabilised 
compost products (Elvira et al., 1998; Gupta and 
Garg, 2008; Suthar, 2006). Vermicomposting of 
EFB and POME has been identified as one of 
the sustainable options in managing the wastes 
(Singh et al., 2011; Nahrul Hayawin et al., 2010; 
2011a). A technology for vermicomposting the 
oil palm biomass at a small industrial scale has 
been introduced (Nahrul Hayawin et al., 2011b). 
The composting enables sanitisation of the waste 
and elimination of toxic compounds, while the 
subsequent vermicomposting reduces particle size 
and increases nutrient availability. In addition, 
the inoculation of the oil palm wastes resulting 
from the thermophilic phase of composting 
with earthworms reduces the expense and 
duration of the treatment process. The potential 
of vermicompost as a plant growth media and 
soil amendments has been tested and proven to 
increase vegetative growth. The addition of zeolite 
(clinoptilolite) substrates may provide several 
benefits during the vermicomposting process.  
Studies have shown that the addition of natural 
zeolites to compost leads to a significant increase 

in vegetative growth of oil palms (Kosobucki et al., 
2008; Sprynskyy, 2009; Turan, 2008).

OBjECTIVE

To evaluate the effect of the vermicompost with 
POME in the high potential organic fertilisers 
towards the growth of oil palm.

METHODOLOGY

The composts were prepared using EFB amended 
with POME in different ratios. Composting was 
carried out by mixing the substrates with selective 
effective microbes for 20 days to soften and 
reduce the time required for composting to less 
than three months. Vermicomposting was carried 
out in 1 m3 vermireactor racks by adding 50% of 
worms and allowed it to be further composted 
for 30 days. Moisture content of the feed mixture 
was maintained at 75%-80% by watering twice 
a week. The pH was maintained between 6-8. 
Vermicompost for the study was collected from 
the top layer of the vermireactor rack after 30 
days of vermicomposting. A 10% zeolite was 
mixed with vermicompost and applied to three-
month-old oil palm seedlings at the nursery with 
10 seedlings per treatment at intervals sampling. 
The treatments and parameters for this study are 
shown in Table 1.

Table 1. TreaTmenTs and parameTers of vermicomposTing on 
Three- monTh-old oil palm

Treatment parameter seedlings
Control (chemical 12:12:17:2) a) Foliar and soil analyses
Vermicompost (100%)
Vermicompost (90%) + zeolite (10%)
Vermicompost (70%) + chemical (30%)



RESULTS

The initial nutrient compositions of the compost 
and vermicompost are summarised in Table 2. 
The initial C/N ratio for compost was higher 
than that of the vermicompost indicating that 
vermicomposting accelerated the degradation 
of the subtrates. The initial total nitrogen (TN) 
and total phosphorus (TP) of feed mixture 
in vermicomposter were 1.77% and 0.25% 
respectively, showing higher nutrient levels than 
in compost. The total potassium (TK) content in 
compost was higher than in vermicompost, which 
may be due to the leaching of soluble potassium 
by excess water.

The addition of vermicompost to soil improved 
the soil environment and encouraged the 
proliferation of roots. The treatment had a 
significant effect on oil palm seedling heights 
after four months, especially those which were 
added with zeolite and chemical fertiliser (Table 
3 and Figure 1). Plant height and number of 
fronds of the oil palm seedling were enhanced 
by the application of vermicompost (Table 3). The 
numbers of fronds were also improved with the 
application of vermicompost (Table 3 and Figure 2). 
From the number of functional fronds at various 
rates and types of fertiliser, the positive role of 

Table 2. iniTial nuTrienT composiTion of composT and vermicomposT from empTy 
fruiT bunch (efb) mixed wiTh palm oil mill effluenT 

sludge in 1:1 raTio

Type of compost c/n Tn
(%)

Tp
(%)

TK
(%)

Compost
Vermicompost

36.23 ± 1.5
21.79 ± 1.3

1.31 ± 0.2
1.77 ± 0.3

0.15 ± 0.01
0.25 ± 0.1

0.57 ± 0.01
0.33 ± 0.01

Table 3. vegeTaTive growTh of oil palm seedlings of differenT ferTiliser TreaTmenTs*

Treatment no. of frond palm height (cm)
Control (chemical 12:12:17:2) 7.90 ± 2.2 87.00 ± 13.6
Vermicompost (100%) 8.21 ± 2.3 98.14 ± 17.7
Vermicompost (90%) + zeolite (10%) 8.63 ± 2.5 99.08 ± 15.8
Vermicompost (70%) + chemical (30%) 9.35 ± 2.4 102.25 ± 12.8

Note: *Mean of 10 seedlings per treatment.

vermicompost + chemical at ratio 70:30 in the % 
increment in number of frond was established, 
which is 75% followed by 50% increment of 
vermicompost + zeolite. This study shows that 
vermicompost plus the additional chemical had 
the largest increase in palm height and number of 
fronds (Table 3, Figures 1 and 2).

ECONOMIC ANALYSIS

The estimated fixed cost for the production 
vermicompost from EFB and POME is RM 20 950. 
The payback period is three years with an Internal 
Rate of Return (IRR) of 65%. The Net Present 
Value (NPV) at 10% discount rate is RM 8104, 
with a benefit: cost ratio (B:C) of 1.18. Since the 
B:C is > 1, NPV is positive and IRR is greater than 
the opportunity cost of capital, the investment is 
expected to be financially feasible.   

CONCLUSION

This study indicates that oil palm biomass-based 
vermicompost could be utilised as an efficient 
soil conditioner for the better growth of oil palm 
seedlings, and adding an adsorbent material 
like zeolite has provided additional benefits for 
vegetative growth.



Figure 1. Percentage increment in palm height of three-month old oil palms at different rates of fertiliser.

Figure 2. Percentage increment in number of fronds of three-month old oil palms at different rates of fertiliser.

Figure 3. Different heights of 12-month-old oil palm seedlings treated with different ratios of vermicompost.

conTrol vermi (100%) vermi (90%) + 
ZeoliTe (10%)

vermi (70%) + 
chemical (30%)
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