5y

Oil Palm Industry Economic Journal Vol. 19 (2) September 2019 p. 26 — 32

Siti Mashani Ahmad*;
Fauziah Arshad*; Azman
Ismail*; Ali Zulhusni

Ali Nordin* and Balu
Nambiappan*

Article history:

Received date: 1 Feb. 2019
Accepted: 11 March 2019
Available online: 13 Sept. 2019

ABSTRACT

One of the objectives of establishing an oil palm nursery is to produce
high quality oil palm seedlings. Planting such materials can lead to high
productivity in the palms. At present, an oil palm nursery operator adopts
either the single or double stage technique to produce seedlings before
transplanting them into the field, the decision of which technique to use
being a matter of the operators choice. The cost of producing seedlings
by these two techniques also differs. This study found that nurseries that
practise the double stage technique (double stage nurseries) produce
seedlings at a lower cost as compared to seedlings produced by nurseries
which practise the single stage (single stage nurseries). The Independent
Sample t-Test shows that there is sufficient evidence to conclude that the
average cost for seedlings produced from double stage nurseries is lower
than from single stage nurseries. Besides that, based on a cost-benefit
analysis, it is further noted that double stage nurseries provide better
returns than single stage nurseries.
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INTRODUCTION

The Malaysian oil palm industry
continues to grow rapidly with the
increase in oil palm areas, either
planted or replanted. This industry,
with the crop cultivated by estates
and smallholders, also continues
to be one of the major contributors
to the national economy. In 2017,
the total planted area for oil palm
reached 5.81 million hectares

compared to 5.23 million hectares
in 2013. This positive growth led
to the growing demand for oil
palm seedlings, and this demand is
expected to increase in the future.
Oil palm is a long-term perennial
crop with an economic lifespan
reaching 25 years or more. At
present, its seedlings, produced
from germinated seeds, are widely
used by the industry. However,
tissue-cultured plantlets have also
been used by some estates.
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A healthy and quality seedling
is one of the most important factors
for achieving high yield in oil palm
production. Planting oil palm
using seedlings from unselected
and low-grade parental materials
will usually result in low yields
throughout the lifespan of the crop.

Healthy and quality seedlings
are usually produced with good
nursery management. In order
to increase the yield of fresh fruit
bunches (FFB), it is very critical
for the growers to start with good
quality seedlings provided by the
nursery operators.

Planting or sowing geminated
seeds directly into the field is
not practical nor recommended.
Studies have shown that apart from
leading to non-uniform growth
of the palms, this practice also
causes a high rate of mortality.
Sowing seeds and subsequently
managing the seedlings in a
nursery are usually easier and more
practical as a small area is involved
compared to the size of a holding
or plantation. Beside giving more
attention and focus to the growth
of the seedlings, this practice can
also reduce the cost of handling.

Proper planning and handling
should therefore be maintained to
manage a good oil palm nursery
for producing healthy and
quality seedlings. It should also
encompass aspects of selecting
suitable locations, choosing either
the single stage or double stage
method, having capital and labour
as well as good marketing. Good
management and intensive care are
necessary to produce good quality
seedlings, before these are planted
out in the plantation or farm.

In Malaysia, nursery operators
operate single and double
stage nurseries. For the single
stage nursery, no pre-nursery
practice is required. Pre-nursery
practice refers to first planting
the germinated seeds in small
polybags or plastic pot trays, and
later transferring the seedlings into

larger polybags. Thus, in a single
stage nursery, the germinated
seeds are sown directly into large
polybags in which they grow until
the seedlings are sold/planted in
the field. In a double stage nursery,
the seedlings in small polybags
develop up to the third or fourth
leaf stage (or 3-4 months after the
germinated seeds are planted),
before they are transplanted into
the larger polybags.

LITERATURE REVIEW

Oil palm was originally planted as
an ornamental plant but has become
an important commercial crop since
the early nineteen sixties. This
happened after the government
launched an agricultural
diversification programme to
identify alternative crops to reduce
Malaysia’s dependency on rubber
and cocoa. Currently, the oil palm
industry plays an important role
in the agricultural and economic
development of the country; the
successful commercial planting of
the exotic Elaeis guineensis Jacq.
in 1917 at Tennamaram Estate,
Kuala Selangor, was the first step
in bringing about substantial
social and economic prosperity for
Malaysia (Kushairi et al., 2018). Oil
palm is a major commodity crop in
this country, with a planted area
of more than 5 million hectares.
It is the largest contributor to
the country’s Gross Domestic
Product (GDP) for the agricultural
sector. To continue this role, it is
therefore important to increase
the production of crude palm oil
by increasing the yield of FFB
in the plantation/smallholding
sector. The productivity of an
oil palm plantation/holding
depends on many factors, the
most important ones being the
quality of the seedlings (Halimah
et al., 2010) and origin of the
planting material (Heriansyah,
2001). Itis also deemed important
to pay special attention to all

the stages along the production
line of the seedlings, from seed
production to the management of
the nurseries, to ensure that only
quality seedlings are planted in the
field. The production of superior
oil palm planting materials is fully
dependent on attention given to
details at all stages in nursery
management, and this entails the
employment of proven standards
and procedures (Heriansyah and
Tan, 2005).

The aim of good oil palm nursery
management is to provide materials
of the highest possible quality for
planting in newly developed areas
and for replanting. The importance
of good nursery practices cannot
be over-emphasised. All nurseries
should be maintained at the highest
standards to ensure only healthy,
vigorous and uniform palms are
planted in the field. Good planting
materials will produce higher
yields for a lifespan of 25 years
or more. Planting materials will
have long-term significance and
consequences. Nursery care is
therefore essential as it also reduces
the necessity of culling seedlings at
the nursery stage.

MPORB is authorised to approve
licences with the condition that
all nursery operators are subject
to the mandatory Code of Good
Nursery Practices for Oil Palm
Nurseries (CoPN); this will ensure
that all nurseries produce high
quality seedlings. CoPN provides
guidelines to nursery operators on
how to produce high quality oil
palm seedlings.

Duckett (1999) and Turner
and Gillbanks (2003) stated that
oil palm planting materials are
raised in polybags in the nursery
either by the single or double
stage technique. One hectare of
a main nursery, after allowing for
working paths and boundaries,
can accommodate about 12 500
seedlings in large polybags arranged
in an equilateral triangular spacing
of 0.9 m apart (Yusof et al., 2000).
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Using different stages in raising oil
palm materials results in different
costs for seedling production.
Therefore, this study attempts to
make a comparison of the cost
of production between different
nurseries in the Malaysian oil
palm nursery sector. The results
of the study may be used as a
guideline and benchmark for
nursery operators.

METHODOLOGY
Materials

This study used primary data,
collected by adopting the census
method as the survey technique.
The information was gathered
through questionnaires sent by fax
or email to the nursery operators.
According to the Malaysian Palm
Oil Board (2018), there were
739 active registered nursery
operators in Malaysia. The data
were collected from three regions,
namely, Peninsular Malaysia,
Sabah and Sarawak. The data were
analysed using the software SPSS
version 20.0.

Method
Independent sample t-test.

The Independent Sample t-Test
is a procedure for comparing
means from two groups or cases.
Ideally, for this test, the subjects
should be randomly assigned to the
two groups, so that any difference
in response will be due to the
treatment (or lack of treatment),
and not to other factors. The
data should be at the interval
or ratio level of measurement
(quantitative variable). The values
of the quantitative variable of
interest are in a single column
in the data file. The procedure
uses a grouping variable with
two values to separate the cases
into two groups. The grouping
variable is numeric. This test
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assumes that the data are randomly
selected, normally distributed,
independent of the groups, and
have homogeneity of variance
(Shamshuritawati, 2015).

For this study, the costs
of production for single stage
and double stage nurseries are
compared. The cost of production is
further divided into two categories:
namely, the cost of production for
seedlings less than four months of
age, and the cost of production for
seedlings older than four months.
The hypotheses statements used
for this test are:

HO: B Single Stage — H bouble Stage
Hl: I3 Single Stage # H Dpouble Stage

where:
1 = mean of the cost of production.

Cost-benefit Analysis

Cost-Benefit Analysis (CBA) is
a systematic approach to estimate
the strengths and weaknesses
of alternatives or options, for
example, in transactions, activities
or project investments. The broad
purpose of CBA is to help in
social decision-making and, more
specifically, the objective is to
facilitate a more efficient allocation
of resources. Itis used to determine
options that provide the best
approach to achieve benefits while
preserving savings. Thus, CBA is
used as a systematic process for
calculating and comparing benefits
and costs of a decision, policy or
project (Anthony et al., 1996).

In CBA, benefits and costs are
expressed in monetary terms, and
are adjusted to the value of money,
so that all flows of benefits and
flows of project costs over time,
which tend to occur at different
points in time, are expressed on a
common basis in terms of their net
present value.

In this study, CBA was carried
out by assessing the total costs
involved in the production of

seedlings using either single or
double stage nurseries. The costs
involved in seedling production are
capital cost and operational cost.
The cost of production of interest
in this study is the operational
cost as the capital cost for both
nursery methods is the same.
The various operational costs
involved in seedling production
are: (i) cost of materials (ii)
wages, and (iii) maintenance
cost. The components for the cost
of materials include the costs of
purchasing the germinated seeds,
polybags or pot-trays, weedicides,
fertiliser, and soil. Wages cover the
labour costs of upkeep activities
such as weeding, fertilising, and
pest and disease control. The
maintenance cost is mainly for
culling to discard poor quality
seedlings. The rate of culling for
single stage nurseries is between
25% and 30%, while for double
stage nurseries, it is between 20%
and 25% (Hamdan, 2005).

RESULTS AND DISCUSSION

There were a total of 896 registered
oil palm nurseries in 2017 (MPOB,
2018). Sabah accounted for 184
nurseries, representing 20.5% of
the total number, and the largest
number of oil palm nursery
operators in 2017. Meanwhile,
Sarawak and Johor had 175 and
160 nursery operators, respectively
(Table 1). Out of the 896 nurseries,
only 739 or 82.5% were active.

The questionnaires were sent to
the 739 active nursery operators
in Malaysia. Out of this total,
273 nurseries responded to the
survey, with the largest number of
responses coming from Peninsular
Malaysia (171), followed by Sabah
(58) and Sarawak (44) (Figure 1).
From the findings, the majority
of the respondents (79%) were
nursery operators who practiced
the double stage technique, while
the rest were from single stage
nurseries (Figure 2).
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Source: MPOB (2018).
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Figure 1. Number of respondents (single stage vs. double stage)
according to region.
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Figure 2. Percentage of respondents (single stage vs. double stage).

Independent Sample t-Test

Comparison of costs of
production for seedlings less
than four months of age

From Figure 3, the average cost
of production for seedlings less
than four months old in the double
stage nurseries was 1.89% lower
than the average cost for nursery
operators running single stage
nurseries. Comparing between
regions, Peninsular Malaysia
recorded the highest percentage
difference for the average cost of
seedling production at 2.38%,
followed by Sabah and Sarawak at
2.17% and 1.93% respectively.

The differences can be tested
for statistical significance by
conducting the Independent Sample
t-Test. Significant differences in the
average cost of production for
seedlings less than four months
old are shown in Table 2. From
the table, it may be seen that the
p-value is 0.050 which is equal
the significance value 0.05; thus,
H, is rejected. We can therefore
conclude that the production costs
between single stage and double
stage nurseries were significantly
different for seedlings less than
four months of age.

Comparison of costs of
production for seedlings more
than 4 months of age

Similarly, seedlings more than
four months old (Figure 4) from
double stage nurseries also showed
a 2.48% lower average cost of
production compared to that
from single stage nurseries. Sabah
recorded the highest percentage
difference, i.e. 2.70%, compared
with the other regions. Peninsular
Malaysia and Sarawak recorded
2.50% and 1.33% difference,
respectively, for the average cost
of seedling production.

From the results of the
Independent Sample t-Test, the
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Figure 3. Average cost of production of seedlings less than 4 months
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Figure 4. Average cost of production of seedlings more than 4 months old
by type of nursery.

difference in the average cost of
production for seedlings more than
four months old is shown in Table
3. From the table, the p-value is
0.0905 which is lower than the
significance value of 0.10; thus,
H, can be rejected. Therefore, we
can conclude that the average costs
of production between single and
double stage nurseries were not the
same for seedlings more than four
months old.

Comparison of costs of
production per seedling and per
hectare of nursery

By using the above average
costs of production for seedlings

less than and more than four
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months old (Table 4), the average
total costs of production on a per
seedling and per hectare basis
may be computed. As shown in
the table, the average total cost of
production per seedling for double
stage nurseries was RM0.35 lower
than for single stage nurseries. On
a per hectare basis, the average total
cost of production of seedlings
for double stage nurseries was
RM4375 which is lower than for
single stage nurseries.

Cost-benefit Analysis

The cost factor in the cash flow
estimation was based on the cost of
production. The cost of production
for these two types of nurseries

varied according to the differences
in their operational cost, i.e. lower
for double stage nurseries. Net
Present Value (NPV), Internal
Rate of Returns (IRR) and Payback
Period of the CBA analysis were
used to compare the economic
benefits of single stage and double
stage nurseries in producing the
seedlings.

Table 5 shows a comparison
of the cost-benefit analyses
between single stage and double
stage nurseries. The table shows
a higher NPV value of RM71
168 for nurseries practising the
double stage technique compared
to the NPV value of RM27 894
for nurseries practising the single
stage. A higher NPV value indicates
that double stage nurseries pay
lower costs compared to single
stage nurseries. In addition, the
benefits of double stage nurseries
can also be seen in terms of IRR. By
assuming that an investor expects
a rate of returns of 10%, the IRR
value for double stage nurseries
was higher than for single stage
nurseries. For example, if a nursery
were to sell its seedlings at a price
of RM13/seedling, the value of
IRR for nurseries practising the
double stage technique will be
higher at 47%, compared to that
of single stage nurseries at 26%.
In terms of the payback period,
earlier capital returns can be
recovered in a nursery practising
the double stage technique, i.e.
after 1.8 years, compared to 2.7
years for nurseries practising the
single stage technique. This shows
that double stage nurseries are
the more profitable of the two.
Therefore, from the cost-benefit
analysis, double stage nurseries
will get better returns than single
stage nurseries.

CONCLUSION
This study focused mainly on

determining the cost of production
for oil palm nursery operations in
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producing seedlings by using either
the single stage or double stage
method. From the Independent
Sample t-Test analysis, there was
significant evidence to show that
the average cost of production
for seedlings less than and more
than four months of age from
single and double stage nurseries
were not the same. This means

130 000

10.40 10.05

125 625

13

27 894 71168
26 47

2.7 1.8

that there are differences in the
cost of production for single stage
and double stage nurseries. From
the cost-benefit analysis, it was
found that double stage nurseries
provided better returns than single
stage nurseries. This can be seen in
terms of the higher NPV and IRR,
as well as an earlier payback period
of capital returns. Therefore, from

this study, it has been shown that
the double stage method is the
better practice for oil palm nursery
operators rather than the single
stage method.
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