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POPULATION DENSITY OF Elaeidobius
kamerunicus FAUST IN DIFFERENT SPIKELET
POSITION AT ANTHESISING MALE
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ABSTRACT
The oil palm male inflorescences provide food source and breeding sites for the pollinating weevil,
Elaeidobius kamerunicus (E. kamerunicus). The present study examined the difference in the formation
of the oil palm male inflorescences on different soil types, and how the differences affect the population
density of E. kamerunicus. Samplings of adult E. kamerunicus and the spikelets of fully-anthesising oil
palm male inflorescences were conducted monthly for a period of 18 months at four oil palm plantations on
peat and mineral soils in East Malaysia. Elaeidobius kamerunicus population density in peat soil areas
was found to be lower than those in mineral soils (P<0.05). It was also found that the male inflorescences
spikelet length in the study sites on peat soil areas were less uniform; spikelets on the upper part of the
inflorescence were significantly shorter (= 12.80 cm) compared to the spikelets sampled from the bottom
part of the inflorescence (= 14.91 cm, P< 0.05, P= 0.000-0.031). In addition, compared to the lower part
of the inflorescence, significantly fewer weevils were found lodged on the spikelets sampled from the upper
part of the inflorescence (Site 1™ = 8 adult weevils per spikelet; Site 2™ = 12 adult weevils per spikelet;
Site 17" = 18 adult weevils per spikelet; Site 2°"""= 17 adult weevils per spikelet). However, no significant
correlation was found between the length of the spikelet and the weevil density on each spikelet (r= 0.021-
0.181). The result from this study demonstrates the influence of the soil types on the formation of the

inflorescence, which requires further investigation.
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INTRODUCTION

Oil palm (Elaeis gQuineensis) produces separate
male and female flowers on the same plant in an
alternating cycle, which is governed by varieties
of factors, e.g. genetic, age and environmental
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conditions (Corley, 1976). The male inflorescence
consists of a 40 cm stout peduncle bearing around
100-300 spikelets, which individually measures 10-
30 cm long. Each of the spikelets usually holds 400-
1500 male flowers. The female inflorescence has a
shorter and stouter stalk, which holds 150 spikelets
that contain 30 flowers each (Janick and Paull, 2008).

The oil palm pollinating weevil, Elaeidobius
kamerunicus feeds on pollens and the soft part of
male flowers, which is also the location for egg-
laying (Corley and Tinker, 2015). Both male and
female inflorescences emit characteristic aniseed
smell to attract adult E. kamerunicus and permit
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pollen transfers from male to female inflorescences
(Muhamad Fahmi et al., 2016; Janick and Paull,
2008; Aisagbonhi et al., 2004; Hussein et al., 1991).
However, due to lesser incentives offered (i.c.
breeding sites, food), the number of weevils visiting
the female inflorescences is lesser than the number
of weevils visiting the male inflorescences (Chiu,
1984; Syed, 1980).

Sufficient pollination is important in the
process of oil palm fruit development and yield
production. Incomplete pollination can cause bunch
failure, low bunch production, and low fruit set
(Kamaruddin et al, 2018; Haniff and Roslan, 2002).
Due to the ineffectiveness of locally-available oil
palm pollinators, E. kamerunicus was introduced to
Malaysia from Cameroon in 1981 to improve fruit
set formation (Syed et al., 1982).

Subsequently, monitoring of the population
establishment of the introduced pollinator was
conducted to determine its population level in the oil
palm ecosystem (Nurul Fatihah et al., 2018; Rahardjo
et al., 2018; Syarifah Nadiah and Idris, 2016; Basri
et al., 1987). The monitoring of the pollinator has
to be done regularly to ensure its sustainability as
well as to monitor changes that might positively or
negatively affect the species. Ming and Bong (2017)
and Chiu et al. (1984) reported that sampling of the
spikelets of the anthesising male inflorescences as
more reliable and able to give a better estimation to
the pollinating weevil densities of the area. In order
to get an estimation of E. kamerunicus population per
unit area, adults E. kamerunicus should be sampled
from anthesising male inflorescences, indicated by
florets opening. Three spikelets should be sampled
from each region of the inflorescence, namely top,
middle and bottom parts to get a more reliable
estimate (Nurul Fatihah et al., 2018; Basri et al., 1987).

The population of E. kamerunicus is affected
by the sex ratio of oil palm inflorescence. The
development of high yielding planting materials
produced a greater number of female inflorescences
and a lower number of male inflorescences (Prasetyo
et al., 2014). In addition, environmental stimuli also
influence the sex ratio of the inflorescence (Corley
and Tinker, 2015). Elaeidobius kamerunicus depends on
male inflorescences for its food source and breeding
sites, so the scarcity of male inflorescences in a
particular area may negatively affect the population
levels of E. kamerunicus, which will also influence
the pollination of oil palm. The plant growth is
influenced by the soil type on which the palm is
grown (Yahya et al., 2012; Chan et al., 2005; Hamza
and Anderson, 2005). Additionally, the amount
and composition of volatile organic compounds
emitted by the inflorescences are also influenced
by the soil type (Muhamad Fahmi et al., 2016). It is
acknowledged that E. kamerunicus spends most of
its entire lifetime on the male inflorescence (Ming
and Bong, 2017; Chiu, 1984; Syed, 1980). However,
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to date, no detailed observation on the effects of the
male inflorescence morphology on the population
levels of the pollinating weevil was conducted. The
influence of the soil types on the male inflorescence
morphological development was also not studied
previously.

Therefore, this study was conducted to
investigate the population density of E. kamerunicus
lodged at each region of the male inflorescences. This
information can be used to assess the differences
between the formations of male inflorescences, in
terms of uniformity of spikelet length, in different
areas of sampling. In addition, this study was also
conducted to compare the population level of
E. kamerunicus on different types of soil.

MATERIALS AND METHODS
Location of the Study

The study was conducted in four localities of
oil palm plantations with commercial DxP planting
materials, with three sites located in Sarawak and
one site is in Sabah. Site 1 was a 5-year old oil palm
(planted in 2010) planting on undulating compacted
peat area in the Roban region, Sarawak (N1°53'58"
E111°1219”). Site 2 was a 4-year old planting
(planted in 2011) on peat in Pusa region, Sarawak
(N1°40'15” E111°13'13"), Site 3 was a 3-year old oil
palm area (planted in 2012) on mineral soil in the
Segangan area, Sabah (N5°06'26.0” E118°26'50.3")
and Site 4 was a 5-year old planting on mineral soil
in Miri, Sarawak (N4°7'52” E113°58'28").

Samples Collection

The samplings of male inflorescences and
adults E. kamerunicus at the experimental sites were
conducted monthly from January 2015 until June
2016. At each site, an area of 10 ha was selected for
the study. A total of 150 healthy, bunch-producing
palms were then systematically selected, by marking
every tenth palm within the study area. The samples
of spikelets from male inflorescences were then
collected at random from the marked-palms. At
Site 1, Site 2, and Site 4, three spikelets each from
the top, middle, and bottom portion (Figure 1) of 10
fully anthesising male inflorescences were sampled
each month, giving a total of 90 spikelets monthly.
At Site 3, due to lack of fully anthesising male
inflorescences during sampling, three spikelets each
from the top, middle, and bottom portion of four
fully anthesising male inflorescences were sampled,
giving a total of 36 spikelets monthly. The anthesis of
male inflorescence starts with the opening of florets
at the base which then opens gradually upwards
in about three days (Syed, 1980). Fully anthesising
spikelet is usually obtained on the third day of
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anthesis, when all florets opening up from the distal
to the apical part of the floret, bearing the highest
amount of pollen and emitting the highest amount
of weevil-attracting volatile organic compounds.

The spikelets were carefully cut from each region
of the inflorescences and stored in individual plastic
bags. Samples were then brought to the laboratory
for further processing. The total number of adult
E. kamerunicus was then summed up and categorised
according to the positions of the spikelets on the
inflorescences. The length of each spikelet was also
measured and compared.

Trunk of
palm

Figure 1. The six sections of the male inflorescence used in stratified
sampling suggested by Chiu et al. (1984).

Statistical Analysis

All measured parameters were subjected to
analysis of variance by using Minitab 17 software.
Where applicable, means are then separated using
Tukey’s procedure (P< 0.05).

RESULTS

Population Density of E. kamerunicus in Different
Soil Types

A comparison between the number of adults
E. kamerunicus lodged at the spikelets of the male
inflorescences was conducted (Table 1). Based on
statistical analysis, except for a few months (i.e.
May 2015, July-October 2015), it was observed that
the mean population density of E. kamerunicus per
spikelet in mineral areas was significantly greater
than that in peat areas (P<0.05, P=0.000).

In addition, a comparison between each study
site was also made and illustrated in Figure 2. The
number of adult weevils per spikelet at both mineral
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soils at Site 3 and Site 4 were greater than those at
peat soils (Site 1 and Site 2). The number of adult
weevils per spikelet at Site 3 (= 31.51 weevils per
spikelet) was significantly greater than the number
of weevils at Site 4 (= 25.98 weevils per spikelet),
Site 1 ( = 21.20 weevils per spikelet) and Site 2
(=15.11 weevils per spikelet) (P<0.05, P=0.000).

Mean No. of adult weevils according to study sites
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Figure 2: The mean number of adult weevils per spikelet in fully
anthesising male inflorescences at the study locations (means that do
not share a letter are significantly different).

Male Inflorescence Spikelet Lengths from Different
Portion of Inflorescence

The length of spikelets from different parts of the
male inflorescences from samples collected in the
peat soil areas in Site 1, Sarawak, and Site 2, Sarawak
were significantly different (P< 0.05, P=0.000-0.021)
during the period of the study (Table 2, Figures 3 and
4). Meanwhile, in mineral soil areas in Site 3, Sabah,
only samples collected in May 2015, June 2015,
October 2015, January 2016 and March 2016 showed
significant differences (P<0.05 P= 0.000-0.031) in
terms of the length of the spikelets (Table 2). No
significant differences in the length of the spikelets
from different positions of male inflorescences were
observed from the samples collected in another
mineral soil site at Site 4, Sarawak (P>0.05, P=0.406-
0.979) (Table 2).

From samples collected at Site 1 and Site 2, it
was observed that the length of spikelets sampled
from the top part of the inflorescences was generally
shorter (Site 1™ = 11.91 cm; Site 2™F = 12.55 cm)
compared to samples collected from other parts
of the inflorescences (Tubles 3 and 4). On the other
hand, the length of the spikelets from the bottom
part (Site 1%°"™ = 14.68 cm; Site 2°°"™ = 15.13 cm)
was significantly longer than the spikelets collected
from the top part, although the length of spikelets
from those two parts with the spikelets from
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the middle part was not significantly different
(Site 1Middle — 14,04 cm; Site 2Mddle = 1493 cm)
(P>0.05).

Meanwhile, at Site 3, samplings conducted in
May 2015, June 2015, September 2015, October 2015,
January 2016, March 2016, May 2016, and June 2016
showed that the length of spikelets from the bottom
part of the inflorescences (Site 3°"*™ = 14.79 cm)
was significantly longer than those from the top
part (Site 3™ = 12.97 cm) (Table 5). Whereas, in other
months of samplings, no significant differences were
found between the length of spikelets from different
portions of male inflorescence (P>0.05, P=0.088-
0.657) (Table 2, Figure 5).

Samples collected from Site 4 showed no
significant differences in terms of the length of
spikelets from a different portion of the male
inflorescences (P>0.05, P=0.406-0.979) (Site 4™
=14.07cm; Site 444 =14.16 cm; Site 4%°°™ =14.18 cm)
(Tables 2 and 6, Figure 6).

Number of Adult Weevils in Spikelets of Male
Inflorescences

Generally, there was a significant difference
between the number of adult weevils found in
all three different spikelet positions of the male
inflorescence during the study period on samples
collected in peat soil areas at Site 1 and Site 2,
Sarawak (P<0.05, P= 0.000-0.0047) (Table 2, Figures 7
and 8).

From samples collected in Site 1, only those
collected in January 2016 showed no significant
differences between the number of adult weevils
lodged at different positions of spikelet (P>0.05,

P = 0.129) (Table 2). Whereas, in Site 2, samples
collected in February, March, April, May, August,
September, November 2015 and May 2016 showed
no significant differences in terms of the number
of adult weevils at the spikelets sampled from
three different positions on the male inflorescences
(P>0.05, P= 0.061-0.555) (Table 2).

In Site 1, the number of adults E. kamerunicus
sampled from the top part of the inflorescence was
significantly lesser compared to those collected
from the bottom part (P<0.05, P= 0.000-0.047,
Site 1™P = 13.04 weevils per spikelet; Site 1%t
= 26.83 weevils per spikelet). However, there were
no significant differences in the number of adult
weevils collected from the middle and bottom parts
of the inflorescence (Site 1M = 23.74 weevils per
spikelet, P>0.05).

In Site 2, the adult weevils found lodged at the
top spikelets at the inflorescences were significantly
lesser than those at the bottom spikelets (P<0.05, P=
0.000-0.041, Site 2™P = 11.78 weevils per spikelet; Site
28etom — 1677 weevils per spikelet).

Throughout the study period, the analysed
data based on the monthly census conducted at
the sites located on the mineral soils showed no
significant differences between the number of adult
weevils sampled from different portions of male
inflorescences (Tables 2, 5 and 6, P> 0.05, P= 0.078-
0.981, Site 3™ = 2851 weevils per spikelet,Site
gMiddle — 3243 weevils per spikelet, Site 3Pt
= 33.60 weevils per spikelet, Site 4™F = 26.67 weevils
per spikelet, Site 4™4 = 26.33 weevils per spikelet,
Site 4%°tm = 27.22 weevils per spikelet). The graph
illustrating this is shown in Figure 9 (Site 3) and
Figure 10 (Site 4).

TABLE 1. MEAN ADULT Elaeidobius kamerunicus POPULATION DENSITY IN OIL PALM MALE INFLORESCENCES FROM

DIFFERENT SOIL TYPES
) Mean population density of weevils/ spikelet
Sampling month 5 F value P value
Peat +SE Mineral +SE
Jan 15 13.8222b 0.74 24.4537a 1.58 47.16 0.000*
Feb 15 8.9333b 0.48 28.9524a 1.66 178.36 0.000*
Mar 15 15.2278b 0.78 29.8056a 217 62.73 0.000*
Apr15 21.0222b 1.53 34.3889a 227 25.69 0.000*
May 15 22.5778b 1.57 27.1905a 2.39 2.36 0.126
Jun 15 16.5772b 1.02 26.6270a 2.26 20.07 0.000*
Jul 15 30.55a 1.98 30.5139a 1.83 0.00 0.991
Aug 15 19.3889a 1.35 20.0238a 1.42 0.10 0.751
Sep 15 34.0778a 2.49 31.0694a 2.76 0.49 0.485
Oct 15 18.5500a 1.05 16.5556a 1.19 1.55 0.214
Nov 15 19.1722b 1.03 31.5694a 2.25 32.79 0.000*
Dec 15 16.1556b 1.45 34.7857a 1.98 60.14 0.000*
Jan 16 13.7278b 0.59 41.5000a 4.50 135.35 0.000*
Feb 16 13.8056b 1.04 40.0556a 4.18 7742 0.000*
Mar 16 12.7889b 0.6 31.2500a 3.54 79.71 0.000*
Apr 16 18.6556b 1.05 39.5833a 4.26 47.91 0.000*
May 16 16.3278b 1.03 34.8611a 3.90 41.45 0.000*
Jun 16 15.6889b 0.99 34.6389a 4.35 41.38 0.000*

Note: Means that do not share a letter are significantly different.
SE - standard error.
*P<0.05.
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Length of spikelets according to portion of male inflorescences Site 1, Roban region, Sarawak, Malaysia
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Figure 3. The length of spikelets (cm) in fully anthesising male inflorescence vs. the position of spikelets at Site 1, Roban, Sarawak, Malaysia.

Length of spikelets according to portion of male inflorescences Site 2, Pusa region, Sarawak, Malaysia
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Figure 4. The length of spikelets (cm) in fully anthesising male inflorescence vs. the position of spikelets at Site 2, Pusa, Sarawak, Malaysia.

Length of spikelets according to portion of male inflorescences Site 3, Segangan, Sabah, Malaysia
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Figure 5. The length of spikelets (cm) in fully anthesising male inflorescence vs. the position of spikelets at Site 3, Segangan, Sabah, Malaysia.
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Length of spikelets according to portion of male inflorescences Site 4, Miri, Sarawak, Malaysia
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Figure 6. The length of spikelets (cm) in fully anthesising male inflorescence vs. the position of spikelets at Site 4, Miri, Sarawak, Malaysia.

No. of adult weevils according to portion of male inflorescences Site 1, Roban region, Sarawak, Malaysia
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Figure 7. The number of adult Elaeidobius kamerunicus in fully anthesising male inflorescence vs. the position of spikelets at Site 1, Roban,
Sarawak, Malaysia.

No. of adult weevils according to portion of male inflorescences Site 2, Pusa region, Sarawak, Malaysia

50 7

--A- - Top portion
—l— Middle portion
—@— Bottom portion

No. of adult weevils (individuals)

01/15 02/15 03/15 04/15 05/15 06/15 07/15 08/15 09/15 10/15 11/15 12/15 01/16 02/16 03/16 04/16 05/16 06/16

Month/Year

Figure 8. The number of adult Elaeidobius kamerunicus in fully anthesising male inflorescence vs. the position of spikelets at Site 2, Pusa,
Sarawak, Malaysia.
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No. of adult weevils according to portion of male inflorescences Site 3, Segangan, Sabah, Malaysia
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Figure 9. The number of adult Elaeidobius kamerunicus in fully anthesising male inflorescence vs. the position of spikelets at Site 3, Segangan,
Sabah, Malaysia.
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Figure 10. The number of adult Elaeidobius kamerunicus in fully anthesising male inflorescence vs. the position of spikelets at Site 4, Miri,
Sarawak, Malaysia.

Correlation between the Number of Adult
Weevils and the Spikelet Length

Weak positive correlations were found between
the number of adults E. kamerunicus and the
length of fully anthesising spikelets from the male
inflorescences at Site 1, Sarawak (Table 7). The
correlation coefficient at the site was at r = 0.154
(top), r = 0.181 (middle) and r = 0.155 (bottom).
Similarly, at Site 2, Sarawak, a positive correlation
was found between the number of adults
E. kamerunicus and the length of fully anthesising
spikelets from the bottom part of the inflorescence.
However, at r = 0.161, it was considered as weak
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and unreliable. Additionally, a weak positive
correlation was also found for samples from the top
part (r =0.021) and the bottom part (r = 0.054) of the
inflorescence (Table 7).

There were no significant correlations found
between the number of adults E. kamerunicus
and the lengths of fully anthesising spikelets
from the top (r = -0.090), middle (r = -0.076), and
bottom portion (r = -0.059) of male inflorescences
at Site 3, Sabah (Table 7). Similarly, there
were also no correlations found between the
number of adult weevils and the length of male
inflorescences spikelet at Site 3, Sarawak (Table 7,
r=0.041-0.072).
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TABLE 7. CORRELATION COEFFICIENTS BETWEEN THE NUMBER OF ADULT Elaeidobius kamerunicus AND THE LENGTH
OF SPIKELET IN FULLY ANTHESISING MALE INFLORESCENCES IN FOUR LOCALITIES IN SABAH AND SARAWAK,

MALAYSIA
Experimental site Spikelet position xz?uiu‘ilz:i SD 1\:;?;::; I:g(z}r;;)f SD S::frgi?:r:
Site 1, Roban, Sarawak Top 13.04 10.69 11.91 227 0.154**
Middle 23.74 21.97 14.04 2.40 0.181**
Bottom 26.83 25.83 14.68 2.36 0.155**
Site 2, Pusa, Sarawak Top 11.70 8.43 12.55 2.09 0.021 n.s.
Middle 16.92 13.32 14.93 2.28 0.054 n.s.
Bottom 16.71 14.75 15.13 2.11 0.161**
Site 3, Segangan, Sabah Top 28.51 20.94 12.68 2.83 -0.090 n.s.
Middle 32.43 22.33 14.26 2.89 -0.076 n.s.
Bottom 33.60 22.93 14.57 2.83 -0.059 n.s.
Site 4, Miri, Sarawak Top 26.98 21.46 14.19 3.06 0.041 n.s.
Middle 26.31 20.17 14.17 297 0.045 n.s.
Bottom 27.57 21.00 14.23 3.09 0.072 n.s.

Note: **Correlation is significant at 1% level.
n.s. - not significant
SD - standard deviation.

DISCUSSION

Since its introduction into Malaysia in the early
1980s, the early phase of the pollinating weevil
population study was conducted subsequently to
determine the species establishment in the country.
The study conducted by Basri et al. (1987) confirmed
the establishment of the weevil population. In the
study, it was reported that the stable population
levels in Sabah and Sarawak were at 31.5 weevils per
spikelet. Afterward, except for a study by Cik Mohd
Rizuan et al. (2013), no recent study to monitor the
population of the pollinating weevil in East Malaysia
was conducted. Compared to the findings by Basri
et al. (1987), the results from this study revealed
that the average weevil population at Site 1, Site 2,
and Site 4, which are located in Sarawak, is lower.
Only the average weevil population at Site 3 (Sabah)
remains at 31.51 weevils per spikelet.

Throughout the period of this study, the weevil
population density per spikelet fluctuated, from as
high as more than 35 weevils per spikelet to less than
10 weevils per spikelet. Apparently, this trend was
also reported in previous studies (Nurul Fatihah et
al., 2018; Lubis et al., 2017; Syarifah Nadiah and Idris,
2016; Cik Mohd Rizuan et al., 2013). As highlighted
by Khaliq et al. (2014), the insect population
dynamics can be influenced by both abiotic and
biotic factors. In E. kamerunicus case, especially in
South-east Asia, the fluctuation in the population can
be due to varieties of factors, including high rainfall
(Prasetyo et al., 2010), excessive and improper
insecticide usage especially on male inflorescences
(Ming and Bong, 2017; Najib et al., 2012; Purba et al.,
2012; Hutauruk et al., 1985), predation by rats, ants,
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spiders, birds, mites and nematodes (Muhammad
Lugman et al., 2017; Bettycopa et al., 2015; Puan et al.,
2011; Krantz and Poinar, 2004; Aisagbonbhi et al., 2004;
Poinar et al., 2002; Sipayung et al., 1987; Syed, 1979)
and reduction in the number of male inflorescences
arising from the planting of high yielding materials,
which focus on the production of the greater
amount of female inflorescences (Prasetyo et al.,
2012; Purba et al., 2009). Some of the factors arose
due to the management practices itself and are
avoidable. The extreme and sustained decline in the
pollinating weevil population may have deleterious
effects on the oil palm fruit formation. However, in
this study, the effects of the temporary reduction
of E. kamerunicus populations on the pollination
efficiency were not studied, and perhaps can be
considered for future studies.

Compared to the study locations on the peat soil
areas, higher weevil population density per spikelet
was observed in sites located on mineral soil areas.
Similar results were also reported by Lubis et al.
(2017). As the age profile and the planting materials
of the palms in all study locations were more or
less the same, the differences in terms of the weevil
population could be attributed to the different types
of soil that the oil palms were planted on.

Different soil types have significant influences
on oil palm yield (Veloo et al., 2015). They reported
that the different peat characteristic (i.e. peat
maturity and stage of composition) has the most
significant effect on oil palm yield. Generally, oil
palm planted on sapric soils has a higher yield
compared to hemic soils. Mineral soils (i.e. sandy
spodosol) also performed better than hemic soils.
This was possible because oil palm roots are in
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contact with highly decomposed sapric materials,
which is a better rooting and growth medium,
compared to semi-decomposed hemic materials. In
addition, hemic peat with a higher level of porosity
may not have good nutrient retention properties,
especially in areas with high rainfall. In a review by
Woittiez et al. (2017), biochemically constrained soils
such as peat soils were identified as one of the oil
palm yield-limiting factors. This perhaps, explains
the difference in oil palm inflorescence development
between the sites located in peat soils and mineral
soils.

In addition to climatic factors, Prasetyo et al.
(2010) reported that the lower pollinating weevil
population in peat soil areas was also due to a
lack of anthesising male inflorescences, which is
predominant in young mature areas. Montes et
al. (2018) also concluded that the number of male
inflorescences directly affecting the pollinator
populations. The quantification of male inflorescence
density was not conducted in this current study but
it was found that the formation of male inflorescence,
especially in terms of spikelet development in peat
soil, was less uniform compared to those in mineral
soil areas. The length of spikelets sampled from sites
on mineral soils was similar throughout all different
positions of the spikelets on the male inflorescences.
However, in samples from peat soil areas, in most of
the time, the top spikelets were significantly shorter
than the bottom spikelets. To a certain extent, this
has also influenced the number of weevils lodged
at each spikelet. On peat soil, the number of adult
weevils per spikelet from the top portion (which
has the shortest length) of the inflorescences, was
significantly less than those at the bottom portion
(longest spikelets). This finding suggests that more
weevils can be found on longer spikelets, although,
in this study, no strong positive correlation was
found between the length of spikelets and the
number of weevils. However, in contrast, a study
by Ponnamma et al. (2006) found a strong positive
correlation between the number of weevils that
emerged under laboratory conditions and the
length of spikelets (r=0.4315). Ponnamma et al.
(2006) suggested that longer spikelets provide more
incentives (e.g. food sources and breeding sites) to
the pollinating weevils compared to the shorter
ones, and thus, more attractive. At Site 3 and Site 4,
where the length of the spikelets was more uniform,
no significant differences were found for both
number of weevils for each part of the inflorescence.
Similar length of spikelets in each portion of the
male inflorescences meant that a similar amount
of food sources and breeding sites were available
to the weevils, regardless of the spikelets position.
Different length of spikelets in male inflorescences
on peat soil areas may also influence the population
levels of the pollinator, and affected the pollination
process.

34

CONCLUSION

The population of the oil palm pollinating weevils,
E. kamerunicus at sites located on peat soil areas
was lower than those on mineral soil areas. One of
the factors that may contribute to this fact was the
difference in the formation of male inflorescences
spikelets, which serve to provide food sources and
breeding sites for the weevil. It has been observed
that the formation of the spikelets on peat areas
tend to be less uniform than the spikelets formation
on mineral soil areas. The spikelets from the upper
part of the inflorescences were shorter compared to
the spikelets from other parts of the inflorescences,
which means a lower amount of food and breeding
sources were available in these spikelets. This
was further substantiated by a significantly lower
number of weevils lodged at the spikelets sampled
from the top portion of the male inflorescences.
However, future studies can be done to study the
effects of lower pollinator populations on the oil
palm fruit formation. Additional studies on the cause
of the differences in the inflorescence’s formation
and physical properties on peat soil and mineral soil
areas are also recommended. It is also useful to know
how the differences in the soil physical properties
and nutrient availability influence the sexual
determination of the inflorescences, causing the lack
of male inflorescences availability in the field.
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