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Abstract: This study aimed to determine the S. oryzae imago number and the level of damage
intensity it caused on grains of several rice varieties in Mauponggo District, Nagekeo
Regency. The study was conducted at the Pest Laboratory of the Faculty of Agriculture, Nusa
Cendana University. The study was laid out in a completely randomized design consisting
of five rice varieties as treatments, each was four replicates. A rice grain of 100 grams was
put into a plastic jar and infested with a uniform five pairs of S. oryzae. Observed variables
included grain water content, number of S. oryzae imago and the percentage of grain weight
loss as a measure of damage intensity. Data were subjected to analysis of variance, followed
by an Honest Significant Post hoc test at a 0.05 % significance level. The study results showed
significant differences among tested rice varieties in both imago populations as well as the
level of grain weight loss. IR 64 variety showed the lowest number of imago of S. oryzae and
also the lowest grain weight loss while local red and black rice were the highest in both the
number of imago and grain weight loss at eight weeks after S. oryzae infestation.
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Introduction

Rice is a staple food for 90% of Indonesia's
population (Yudansha et al., 2013). The rate of
population growth that continues to increase has made
Indonesia continue to spur rice production so that it can
meet food needs and no longer import rice from other
countries. Rice food self-sufficiency can be achieved
through various technological innovation programs
including the use of superior varieties and also
developing an Integrated Crop Management (known
with PTT) approach. However, there are still many
obstacles encountered, one of which is improper
postharvest handling. According to Herlina & Istiaji.
(2016), storage is one of the most important postharvest
links.

Different types/varieties of rice can cause
differences in nutritional quality, and will also have
different effects on the growth and development of
insect pest populations (Hendrival & Melinda, 2017;
Astuti, 2019; Hendrival et al., 2019). Mauponggo District
is a rice production center in Nagekeo Regency, East
Nusa Tenggara (known with NTT) Province, where
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many types of rice are consumed by the community,
which are produced by local farmers themselves. Several
types/varieties of rice that are cultivated and consumed
are IR 64, IR 42, Ciherang, local brown rice, and local
black rice. These types of rice have different physical
qualities and nutritional content of rice which can lead
to different levels of preference for these types of rice.
During storage, rice experiences a decrease in
quality and quantity caused by physical, chemical and
biological changes, as well as changes in the properties
of rice flour due to storage, such as color, gas retention
and particle size. The durability of food quality during
storage is strongly influenced by the initial quality of

stored raw materials and the introduction of
preservatives during storage either by spraying
insecticides, phosphine gas or carbon dioxide
(Ratnawati et al., 2013).

Products in storage are inseparable from pest
organisms, especially insects (Hendrival & Romadani,
2018; Manueke & Pelealu, 2015; Mehta et al., 2021). Pests
on stored materials are generally pests that can cause
direct damage where the damage occurs directly to the
materials consumed (Wulandari et al., 2014). According
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to(Herlina & Istiaji, 2016)Sitophilus oryzae populations
can cause high damage and economic losses in the form
of weight loss, quality loss, changes and decreased
nutritional value. Therefore, it is necessary to take
appropriate control measures.

The rice flea (Sitophilus oryzae) is one of the insects
of the order Coleoptera which attacks rice yields the
most (Mehta et al., 2021; Rita Devi et al., 2017). S. oryzae
makes small holes in the rice grains as a result of which
the rice is easily broken and crushed like flour, so the
quality becomes low (Annisa et al., 2021; Fajarwati et al.,
2015). Besides attacking rice, S. oryzae also attacks other
crops such as corn, red beans, wheat and sorghum (Ria
et al.,, 2014; Yudansha et al., 2013; Zunjare et al., 2016).
The level of damage caused by S. oryzae shows a linear
relationship between the population size and the level of
damage (Herlina & Istiaji, 2016; Khan et al., 2014).

Factors that determine the degree of damage to rice
by warehouse insect pests during the storage period
include the number of population, rice moisture content,
humidity, physical condition of the warehouse,
temperature, variety of rice origin, and rice storage
time.(Hendrival et al., 2018). Various types of rice
consumed by the people in Mauponggo District,
Nagekeo Regency, NTT are often damaged by S. oryzae
rice lice. However, so far it is not known which types of
rice are most liked/disliked by this pest and the
consequences of experiencing damage or weight loss it
causes.

Study of preferences or preferences of S. oryzae for
the types of rice consumed by people in Mauponggu
District and the level of damage caused by S. oryzae
provide information that can be wused as a
recommendation for farmers to choose rice that is
resistant to S. oryzae attack in storage.

This study aims to determine the number of imago
populations and the level of damage caused by S. oryzae
on several types of rice in Mauponggo District, Nagekeo
Regency, NTT Province, and also found out which rice
had the highest and lowest levels of damage and
population numbers of S. oryzae imago.

Method

Methods and place of research

This study used a survey method for sampling the
test rice in Mauponggo District, Nagekeo Regency, and
then the test rice samples were brought to the Laboratory
of Plant Pests, Faculty of Agriculture, University of Nusa
Cendana, for testing. The research took place in July -
October 2022.

Research design
Experiments in the laboratory used a completely
randomized design (CRD) with 5 treatments of rice
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types/varieties namely IR 64, IR 42, Ciherang, Local Red
Rice and Local Black Rice, each consisting of 4
replications so that a total of 20 experimental units were
obtained.

Research procedure
1. Preparation of test insects

A total of 20 pairs of imago S. oryzaereared on 100
grams of rice in a plastic jar measuring 15 cm high and 6
cm in diameter, and allowed to mate for 5 days. After 5
days, the 20 pairs of imago were removed from the jar,
and the resulting eggs were allowed to hatch and
subsequently produced new imago (uniform F1 S. oryzae
offspring), which were then used as test insects.
Furthermore, as many as 5 pairs of S. oryzae imago were
used as test insects for each treatment in this study.

2. Morphological characterization of test material rice

Before being infested with test insects, the rice samples
were first characterized The morphology of rice shape,
rice size, rice texture and rice color.

3. Test insect infestation on test rice

Each type of rice was weighed as much as 100 g
using an analytical balance (Brand: Citizen) and put into
a plastic jar, then infested with 5 pairs of imago (5 male
and 5 female) S. oryzae. Five days after infestation, 5 pairs
of test insect imago were removed from the plastic jar
containing the test rice. The eggs produced in the test
rice were allowed to develop for further observation.

Observational variables
1. Water content

Observation of rice water content was carried out
using a moisture meter, namely (Grain Moisture Meter).

2. Damage symptom

Damage symptoms were observed at 4 weeks after
infestation (MSI). The observed symptoms were the rice
grains with holes and the presence of flour remnants
resulting from the grinding of S. oryzae larvae.

3. Number of new imago on 4 and 8 MSI

The number of new imago was observed at week 4
MSI by removing the rice from the plastic jar and
counting the number of newly emerged imago. Then,
put the rice back into the plastic jar. The number of
imago was observed next at 8 MSL

4. Percentage of weight loss (%)

The percentage of weight loss is calculated at 8 MSIL.
The initial weight of rice before infestation and the final
weight of rice at 8 MSI are used to calculate the
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percentage reduction in weight loss of rice (Wulandari et
al., 2014):

Initial Weight—Final Weight
Final Weight

Percentage of Weight Loss = x100 (1)
Data analysis

The data obtained was analyzed by Variety
(ANOVA) and if there was a treatment effect, then it was
continued with a further test of Honest Significant
Difference (0.05% BN]J) to see differences between
treatment means.

Result and Discussion

Rice water content

The initial water content of the test rice ranged from
10.98% to 12.50%, while the water content at 8 MSI
ranged from 9.98% to 10.30% (Table 1). At first, the
lowest water content was found in IR 64, and the highest
in local brown rice and black rice. During the 8 weeks of
testing, the test rice experienced a decrease in water
content, with a decrease in moisture content of 0.7% (IR
64) to 2.52% (local black rice), and at the end of the
observation (8 MSI), all types of rice had water is almost
the same, namely about 10%.

The water content affects the texture of the rice;
High water content will make the rice softer making it
easier for imago S. oryzae to grind the rice(Susanti et al.,
2022). Physiologically, during storage there will be an
increase in the water content of rice after S. oryzae
infestation, which is due to the presence of respiration
by insects. During storage, rice produces moisture due
to the high population of S. oryzae. However, the data in
Table 1 shows the opposite, namely a decrease in water
content in all types of rice tested. This is presumably
because there are not so many imago populations, or
also because the process of evaporation of water from
inside the seeds is higher into the container environment
compared to water produced by the respiration process
of insects.

Table 1. Average moisture content of 5 types of rice at
the beginning and end of the experiment (8 MSI)

Treatment/T The start of End of trial =~ Percentage of

ype of Rice the (8MSI)  Reduction in

experiment Water

Content

IR 64 10.98 10.28 0.7

IR 42 11.68 10.30 1.38

Ciherang 11.45 10.20 1.25

Local Red 12.38 10.03 2.35
Rice

Local Black 12.50 9.98 2.52
Rice
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The Indonesian National Standards Agency (2015)
reports that the maximum water content standard for
rice in storage is 14%, damage will be faster with a
moisture content of more than 14%. The results for
measuring the water content (Table 1) are lower than this
standard, both at the beginning and at the end of the test,
thus causing damage to the fish due to the water content.

Symptoms of rice damage byS. oryzae

Symptoms of rice damage byS. oryzaeobserved at 4
MSI. The results of observations showed that there were
differences in symptoms of damage between the five
types/varieties tested, among others, in terms of grain
shape and rice color (Figure 1).

Fine
powder

. Feeding

Fine | ¥
tunnel

Feeding
powder

tunnel -

Local Red Rice

Feeding
tunnel

Fine
powder

Local Black Rice

Figure 1. Symptoms of Damage by Sitophilus oryzae on the
five types/varieties of rice tested.

Visually, there were differences in the symptoms of
damage between the types of rice tested. At 4 MSI rice
varieties IR 64 and Ciherang had not shown any signs of
damage in the form of grinding holes, but there was fine
powder such as flour, which was thought to be the result
of larvae dragging. The absence of clearly visible drill
holes means that the feeding activity of S. oryzae on these
two types of rice is still limited, which may indicate that
these two types of rice are not preferred. This is in
accordance with the opinion(Herlina & Istiaji, 2016)that
the appetite of S. oryzae insects can cause damage to
various types of rice. Smaller grains with a hard and
dense structure are more resistant to attack by S. oryzae,
while large grain structures and smooth surfaces are
easily attacked by S. oryzae (Temesgen & Waktole, 2013).

S. oryzaeshowed the same symptoms of damage to
rice variety IR 42, local red rice, and local black rice,
namely the symptoms that appeared began with the
formation of several irregular holes, scrap marks on the
surface of the rice grains (Herlina & Istiaji,
2016)explained that a small hole in the rice grain was
made by the female insect with her mouthparts before
oviposition of the eggs on the rice grain. When opened,
the infected rice grains will show signs of attack in the
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form of the presence of S. oryzae in the larval and pupal
stages. According to (Gvozdenac et al., 2020; Herlina &
Istiaji, 2016; Ria et al., 2014), the damage caused by S.
oryzae attack causes small holes in the rice grains so that
they break easily and crumble like flour.

Further attacks will cause the inside of the rice grain
to turn into powder and leave the pericarp.(Mehta et al.,
2021)explained that S. oryzae attack can cause damage
to the grain and will leave the ear pericarp. Damage to
rice from the inside of the grain is caused by the eating
activity of the larvae inside the affected rice grains.
According to the phase of development, the larval and
pupal phases occur in the rice grain. The results of the
study (Figure 1) showed the presence of fine powder
symptoms in all treatments of the five types of rice,
which was thought to be the result of larvae feeding
activity on the tested rice.

Number of imago Sitophilus oryzae

The results of the analysis of variance (ANOVA)
showed that the type of rice had a very significant effect
on the imago populationS. oryzae, both at 4 and 8 MSI,
which means that there are differences in the number of
imago between the five types of rice tested. The mean
number of new imago S. oryzae at 4 and 8 MSI in Table
2.

Table 2. Average Total Population of Imago 4 and 8 MSI

Treatment/Type of Number of Imagpo (tails)

Rice 4 msi 8MSI
IR 64 3.50 a 15.50 a.m
IR 42 14.75 b 17.50 a.m
Ciherang 7.75 ab 19.25 am
Local Red Rice 4350 ¢ 103.00b
Local Black Rice 35.50 ¢ 162.50c

Information: The numbers in the column followed by the same
letter are not significantly different on the 0.05% BNJ test.

Table 2 shows that the average number of imago
was significantly different between the five rice variety
treatments, both at 4 and 8 MSI. At 4 MSI, the lowest
imago population was rice IR 64 (3.50 individuals) which
was not significantly different from Ciherang (7.5
individuals) but significantly different from other
treatments. The largest number of imago populations at
4 MSI was observed in local brown rice (43.5 individuals)
which was not significantly different from local black
rice (35.5 individuals). The data in Table 2 shows a trend
of increasing the number of imago populationsS.
oryzaewith increasing test time. At 8 MSI, the number of
S. oryzae imago population increased significantly with a
range of 15.5 individuals (IR 64) to 162.5 individuals
(local black rice). Local black rice has the highest number
of imago, followed by local red rice (103.0 individuals)
in second place. IR 64 rice had the lowest imago
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population, which was significantly different from IR 42
and Ciherang rice.

IR 64 rice has a population of imago S. oryzaethe
lowest because this rice has a grain shape that tends to
be round and short, the texture is hard and the surface
of the rice is smooth and slippery so it is not suitable for
the development of rice bugs. As a result, the number of
S. oryzae imago in the IR 64 rice treatment was less than
the other treatments, where in rice with this shape and
texture, S. oryzae imago could not lay eggs in large
numbers so that the number of S. oryzae produced was
also small. The hard texture of rice and its smooth
surface are not favored by female S. oryzae imago for
laying eggs (Akhter et al., 2018; Kiran et al., 2020; Rizal
et al., 2019). Therefore, S. oryzae cannot reproduce on
hard rice texture, smooth and slippery rice surface. This
is reinforced by the fact that in practice at the farm level,
IR 64 rice has gone through an intensive process of
grinding or peeling the epidermis layer so that the
surface of the rice is smooth and slippery so that S.
oryzae cannot reproduce rapidly, and the resulting
imago are small in number.

Average population of imago S. oryzae the highest
at 4 MSI was found in local brown rice (43.50
individuals) which was not significantly different from
the treatment of local black rice (35.5 individuals). The
higher imago population in local red rice and local black
rice is because these two rices have the characteristics of
a rough, long and slender grain shape and still have an
aleurone layer, where such rough surface conditions are
preferred by rice lice so that it is possible for them to
produce more eggs. In addition, the initial moisture
content of local red rice and local black rice was higher
than the other types of rice treatment, which is thought
to have contributed to the higher number of S. oryzae
imago populations (Herlina & Istiaji, 2016) stated that
the S. oryzae rice bug was able to reproduce well on rice
with a moisture content ranging from 13-15%, and the
damage would be higher with a high level of moisture
content.

At 8 MSI the highest number of imago populations
was found in the treatment of local black rice (162.50
individuals) followed by local brown rice (103
individuals) in second place. These results indicate that
black rice is the most vulnerable type of rice to attacks.
oryzaeof the five types of rice tested. The high number of
S. oryzae imagpo is caused by the black/dark color of the
rice which makes it easier for S. oryzae to oviposition on
the rice grains. Black rice has a rough grain shape and
still has an aleurone layer, so female imago S. oryzae likes
itto be able to lay eggs in large numbers. Herlina & Istiaji
(2013) stated that the female S. oryzae ovipositioned on
coarse grains of rice, and laid more than one egg in a
grain of rice faster, compared to small and fine grains.
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The data in Table 2 shows an increase in the number
of imago S. oryzae from 4MSI to 8MSI. This happened
because the imago S. oryzae at the beginning of storage
experienced reproduction, so that the average
population of S. oryzae increased. This is in accordance
with the opinion(Hendrival & Melinda, 2017)that the
population of S. oryzae infested on rice will increase from
one time to another as long as the rice is stored. Long
storage periods can provide time for S. oryzae to
reproduce widely, so that the pest population can
increase.

Percentage of Weight Loss of Rice

Attack damage intensity S. Oryzae measured as a
percentage of rice weight loss during the test period (8
weeks). The results of the analysis of variance showed
that the type of rice had a very significant effect on the
percentage of weight loss of rice, which meant that the
percentage of weight loss of rice was significantly
different between the five types of rice tested at 8 MSIL.
The average percentage of rice weight loss is presented
in Table 3.

Table 3. Percentage of Weight Loss of Rice for Five
Types of Rice during 8 weeks of testing (8 MSI)

Treatment/ Type of Rice Percentage of Rice Weight

Loss (%) at 8 MSI
IR 64 473 a
IR 42 645 a
Ciherang 508 a
Local Red Rice 1210 b
Local Black Rice 1728 b

Note: The numbers in the column followed by the same letter
are not significantly different in the 0.05% BN] test

Table 3 shows that the average percentage of rice
weight loss was significantly different between
treatments. The decrease in the weight of rice in the
treatment of the variety IR 64 (4.73%). IR 42 (6.45%) and
Ciherang (5.08) were not significantly different from
each other but significantly different from local brown
rice (12.10%) local black rice (17.28%).

The highest weight loss was found in the local black
rice treatment, namely 17.28%, but it was not
significantly different from the local brown rice
treatment. The higher percentage of weight loss of
brown rice and black rice is closely related to the higher
number of imago populations S. oryzae on these two
types of rice (Table 2). According to Hendrival &
Melinda, (2017) an increase in the number of insect
populations will cause damage or decrease in the quality
and quantity of rice.

The treatment of rice type IR 64 experienced the
lowest percentage of weight loss (4.73%) and was not
significantly different from the treatment of IR 42 and
Ciherang. IR 64. IR 42 and Ciherang are white rice

August 2023, Volume 9 Issue 8, 6314-6320

varieties. According Astuti, (2019); Herlina & Istiaji,
(2016) the low weight loss occurs because white rice
contains certain chemicals that affect consumption
preferences which can interfere with egg laying. and also
the surface is smoother (because the rice is polished
more intensively). so that the female imago does not like
to lay eggs on its surface. The difference in the
percentage of weight loss in the treatment of the test rice
could be caused by differences in the fineness of the rice
surface. which determines the level of liking/dislike of
insects towards rice. For example. on grains of rice that
are too hard. The larvae will damage the rice grains by
eating carbohydrates in the grain resulting in a decrease
in weight loss (Temesgen & Waktole, 2013). Food
suitability is closely related to the dynamics of insects
choosing suitable food sources for their population
growth or in their breeding process (Costa et al., 2016;
Hendrival & Romadani, 2018).

The results of this study also indicate that the longer
the storage time. the higher the number of imago
population S. Oryzae and the consequences. there was a
decrease in the weight of the test rice due to
consumption by S. oryzae. whose population increases
with increasing storage time. This is in line with Booroto
et al., (2017) which explains that the longer it is stored.
the percentage of weight loss will increase due to an
increase in the number of imago populations and
feeding activity of S. oryzae. Furthermore (Rizal et al.,
2019)stated that the density of pest populations has a
close relationship with the rate of weight loss of rice
caused. Local black rice and local red rice had a higher
population of S. oryzae imago than other types of rice.
therefore. then the percentage weight loss of black rice
and brown rice is higher than IR 64, IR 42 and Ciherang
rice.

Conclusion

There were differences in the number of S. oryzae
imago in the five types of rice tested both at 4 MSI (4 - 44
individuals) and at 8 MSI (16 - 163 individuals). IR 64
rice had the lowest number of imago populations at both
4 and 8 MSI while the highest number of imago
populations was observed in local brown rice (at 4 MSI)
and local black rice (at 8 MSI). The level of damage to
rice/the percentage of rice weight loss was significantly
different between the types of rice treatment. with a
range of 0.7% (IR 64) to 17.28% local black rice). In
general. The weight loss of white rice (IR 64, IR42 and
Ciherang) was not significantly different from each other
but significantly lower than colored rice (black rice and
local red rice).
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