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Abstract. Wood from community forests is generally classified into durable class IV-V. One of the woods destroying
organism is dry wood termites. Environmental conditions such as moisture content (MC) affect the prel‘ere of dry
wood termites. Still, the ideal MC is not yet known, which is suitable for the life of the dry wood termites. This study
aims to determine the preferences and mortality of dry wood termite on various MC values for seven species of
community wood, namely manii wood, acacia wood, jabon wood, rubberwood, mahogany wood, pine wood, and sengon
wood, at various moisture content values, namely green MC (=70%), 40-45% MC, air-dry MC (ll-, and kiln-dry
MC (0%) and knowing the mortality of dry-w ermite. The testing method is based on SNI 01-7207 (2014). The
results showed that jabon wood was preferred by dry wood termites compared to other wood species in various MC tests.
In addition, dry wood termite tends to prefer wood on air-dry MC and kiln-dry MC. Meanwhile, the mortality of dry
wood termites in green MC, 40-45% MC, air-dry MC, and kiln-dry MC sequence is 78-100%, 30-100%, 24-100%. and
16-100%.

INTRODUCTION

Wood from community forests is an important alternative source of wood suppliers in meeting the increasing
demand for wood. The production of logs community forest from year to year has increased quite well. In 2016 the
production of logs in Indonesia was 42.45 million m* and in 20fffJJincreased to 57.93 million m* [1,2]. Some species
of community wood that people widely use include acacia (Acacia mangium), sengon (Falcataria moluccana),
jabon (Anthocephalus cadamba), manii (Maesopsis eminii), mahogany (Swietenia mahagoni), rubberwood (Hevea
brasiliensis), and pine (Pinus merkusii). Those woods are included into Indonesian trade timber species [3].
Community wood has a low durability class and resistance, so it is susceptible to attack by wood-destroying
organisms such as bacteria, insects, fuf8i, powderpost beetles, marine borers, and termites [4].

Termites are destructive organism that causes a lot of damage to wood buildings. One type of termite that attacks
the wood 1s dry wood termites. Drywood termites are part of the Kalotermitidae family, which consists of 21 genus
and 456 species [5]. One of them is Cryptotermes cynocephalus. This termite has a small number of colonies and
can be differentiated from its soldier caste but does not have a true worker caste. Drywood termites make burrows in
wood and form them into nests [6]. Drywood termite attack can only be known after the wood becomes porous
without any damage to the surface. This termite attack can be recognized by the presence of small oval-shaped
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grains that fall on the floor or the outside of the wood, slightly notched and brown [7]. Environmental factors such
as temperature, humidity, and water greatly affect the life of termites.

Moisture affects the water content in wood because wood is hygroscopic. The hygroscopic of wood is the ability
to absorb and release water. This condition is closely related to the type of wood and the surrounding environmental
conditions [&]. This difference in moisture content is thought to affect the eating preferences of dry wood termites to
wood due to termite behavior. Therefore, this research was conducted to determine preferences and calculate
drywood termite mortality values for several wood species at various moisture content values.

MATERIALS AND METHODS

Time and Location
35

The research was carried out from November 2020 - JulP021. The preparation of raw materials gs carried out
in the Workshop Department of Forest Products, physical properties testing was carrif} out at the Wood Physical
Properties Laboratory, and dry wood termite preference testing was carried out at the Termite Laboratory,
Department of Forest Products, Faculty of Forestry and Enviiment, IPB University. Meanwhile, observations of
the anatomical structure of wood were carried out at the Forest Products Research and Development Center,
Ministry of Environment and Forestry, Bogor.

Materials and Equipment

The material used in this study is logs of seven species of community wood such as manii (Maesopsis eminii),
acacia (Acacia sp.), jabon (Anthocephalus sp.), rubberwood (Hevea sp.), mahogany (Swietenia sp.), pine (Pinus sp.),
sengon (Falcataria moluccana) obtained from Ciherang Village, Darmaga, Bogor, West Java. The diameter of the
logs obtained ranged from 20-40 ¢cm. The other material used is dry wood termites Cryptotermes cynocephalus,
plasticine, cotton, distilled water, ethanol, glyceryl, safranin, and ethylene. The equipment usedfZ) this research is
table saws, compressed vacuum tubes, electric scales, calipers, ovens, desiccator, tubes acrylic with a diameter of
1.8 cm and a height of 3 ¢m, moisture meter, fan, microtome, light microscope, digital microscope Keyence VHX-
7000 series, water bath, camera, and stationery.

Methods

Raw Material Preparation and Treatment of the Test Sample
33

Logs from each type of wood were cut into the tangential board (% cm x 25 em x 3 em). The board is then
treated with solar-assisted air-drying until the moisture content reaches 'dilmf (11-15%). Furthermore, the board is
cut to the siffEPf the test sample, including wood density measurement (2 cm x 2 cm x 2 cm), dry wood termite
preferences (5 cm x 2.5 em x 2.5 em), and microscopic observation (2.5 cm x 2.5 em x 2.5 ¢cm). Then the test sample
is given moisture content (MC) treatment which consisted of four different conditions of MC, namely green MC
(=70%), 40-45% MC, air-dry MC (11-14%), and kiln-dry MC (0%).
a. Green MC (=70%);

The test sample was put in a compressed vacflim tube and given pressure (2.5 kg/em?) for three hours. After
that, the test sample was weighed (W) and then put into the oven (103 + 2°C) for 48 hours. Then the sample was
put in a desiccator for 15 minutes and weighed (W2).

b. 40-45% MC

The test sample was put into a compressed vacuum tube and given press@ (2.5 kg/cm?) for three hours. After
that, the test sample was dried using the fan for 30 nfEliites. Furthermore, the test sample is weighed (W1). The
test sample was then put into the oven at temperature 103 + 2°C for 48 hours. After that, the test sample was put
in a desiccator for 15 minutes and weighed (W2).

c. Air-dry MC (11-14%)
The test sample was not given pretreatment because the condition of the test sample had reached an air-dry
condition. Measurements were carried out using a moisture meter by piercing one side of the test sample.

100013-2

_—

"G E OO0 0SEENGL L0V L8 LI G901 O

P OEIELLY




d. Kiln-dry MC (0%)
The test sample was first weighed (W1) then put into an oven at a temperature of 103 £ 2°C for 48 hours until
the constant weight. After that, the test sample was placed in a desiccator for 15 minutes. Next, the test sample
was weighed to obtain the dry weight of the kiln (W2).

The value of moisture content for green, 40-45%, and kiln-dry MC were calculated using the gravimetric
method. The following gravimetric formula used is:
W1-w2
w2

MC (%)=

(1)
Wood Density Measurement

Measurement of wood density based on BS-373 [9]. The value of wood density (WD) was obtained from
measuring the dimensions and weight of the test sample in kiln-dry conditions. The test sample was placed in the
oven untfits constant weight (W). After that, the dimensions are measured to get the volume (V). The measurement
of wood density is calculated using the following equation:

WD(%)=5 @
Drywood Termites Species Identification

The drywood termite species wef) identified by taking pictures of specimens using microscope digital Keyence
VHX-7000 series. Termite species were identified based on their external mofEhology without dividing, such as
body shape, color, termite head length, and the number of termite antennae. The morphological identification of dry
wood termite species was based on Tho (1992) and Ahmad (1985) [6, 10].

Drywood Termite C. cynocephalus Preference Test
37

Drywood termite preferefile testing C. cynocephalus on seven species of community wood gsed on SNI 01-
7207 [11]. The test sample (5 em x 2.5 cm x 2.5 cm) reached the desired moisture content then fed into dry wood
termites C. cynocephalus. Feeding was carried out by installing an acrylic tube (diameter 1.8 cm, height 3 cm). The
bottom of the acrylic tube is glued using plasticine. Furthermore, 50 healthy and active dry wodfErmite worker of
C. cynocephalus was put into an acrylic tube and covered with cotton (Fig. 1). The test samples were then placed in
a dark room for 12 weeks and observed every week. The number of repetitions in each treatment was five times.

— —  Cotton

— Acrylic tube

Test sample / I _‘__%
[ -

FIGURE 1. Drywood termite C. cynocephalus preference testing.
(Source: Designed by author)

Plasticine

Cryptotermes cynocephalus

After 21 days, the test sample was dismantled and counted for still alive termites to get the mortality rate. The
following equation calculates termite mortality (M):

M(%)=2x 100 3)
Whei)
D =Number of termites that died at the end of testing
50 =Number of at the beginning of feeding
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Furthermore, the test sample was split into two parts to see the damage to the wood and visually observed the
durability of the wood based on SNI 01-7207 [11]. The durability test result is listed in Table 1.

TABLE 1. Durable class of seven wood species to dry wood termite C. cynocephalus attack by visually

observing.

Class Durable Level of Dam@ Score
I Very durable Undamaged, or very light attack: <5% 0
I Durable Light attack: 6-15% 40
I Moderately durable aogle:;lte attack, shallow and narrow channels: 70

=, o
v Slightly durable Heavy attack, deep and wide channels: 31-50% 90
v Not durable Enormous attack: >50% 100

Microscopic Observation of Seven Species of Community Wood
2
Observations of seven species of community Ec—c—d were carried out microscopically by observing the
cross-section, radial, and {Elgential sections of the wood using a light microscope. Preparation of microtome
preparations refers to [12]. Microscopic images of the wood at cross-sections, radial and tangential, Z8re obtained
through a microscope camera and axiovision software. Anatomical features were observed based on the
International Association of Wood Anatomists (IAWA) [13].

2
Data Analysis

Qualitative data was presented in the histogram and described qualitatively. Meanwhile, the quantitative data
were calculated using Microsoft Excel 2016 and analyzed using IBM SPSS Statistics 22. If the result of the variance
analysis at the 95% confidence interval were significant, the analyzing process would be continued using the
Duncan test.

RESULTS AND DISCUSSIONS

Wood Density

The results showed that the average density value of each wood species ranged from 0.318-0.660 g/cm®. The
wood density with the lowest value was jabon wood, and the highest was pine wood. The wood density value 1s
presented in Fig. 2. Wood density is the most important factor for grading wood quality [14]. This is because wood
density is related tofffoisture content, where wood with a large moisture content generally has a lower density [15].
The wood density depends on the amount of composting wood substances, cell cavity, pores, moisture content
contained in wood, and extractive substances [16]. The density values of seven different species of community wood
were influenced by the portion of the test sample in one tree, growing conditions, anatomical variations, moisture
ggntent, and the ratio of sapwood and heartwood. The highest wood density value is pine wood. The high-density
value of@fine wood is influenced by the content of wood substances in the cell walls. A high density of wood will
result in the ability of wood to absorb water will decrease.
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Acacia Jabon  Rubberwood Mahogany Pine Sengon
Wood Species

FIGURE 2. The density of seven wood species.
Drywood Termite Species

Based on the observations, it was found that the frontal ridge of the head is V-shaped, and the lateral side looks
like a thick mound. The head color is dark reddish-brown with 11-12 segments antennae. The second segment 1s
longer than the other segments. The antennae and labrum are yellowish-brown. Meanwhile, the mandibles are
reddish-brown. The length of the head with mandible and the length of the head without mandible was 1.20-1.23
mm and 0.88-0.92 mm [12]. Based on the observation of the dry wood termite morphology of the soldier caste, it
can be identified that the termite used for this study is Cryptotermes cynocephalus (Fig. 3).

FIGURE 3. Drywood termite C. cynocephalus soldier caste morphology.

Drywood Termite C. cynocephalus Preference
The results showed that the dry wood termite C. cynocephalus preferred the test samplesgBith air-dry and kiln-
dry MC with varying resistance classes than other moisture content variations. The details are presented in Table 2.
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TABLE 2. Classification of the durable class of seven wood species to dry wood termite C. cynocephalus by visual observation.

Moisture content (%)

No. Species of wood Replication _m Green 40-45% Air-dry Kiln-dry

Score  Class Score  Class Score Class Score Class

1 40 11 v 70 I 90 v
2 0 | 90 v 90 v 90 v
1 Manii 3 0 | 90 v 90 v 90 v
4 0 | 40 11 90 v 11
5 0 | 90 v 90 v 0 |
1 I 0 I 0 I 0 I
2 0 | 0 | 0 0 I
2 Acacia 3 0 | 0 | 0 1 0 I
4 0 | 0 | 0 I 0 I
5 0 0 I 0 I 0 I
1 40 I 90 v 90 v 90 v
2 70 I 90 v 90 v 90 v
3 Jabon 3 0 | 40 11 11 90 v
4 90 v 40 11 90 v 90 v
5 90 v 70 1 90 v 90 v
1 0 | 90 v 90 v 90 v
2 0 | v 40 11 90 v
4 Rubberwood 3 0 I 90 v 0 I 90 v
4 0 | v 40 11 90 v
5 70 I 90 v 90 v 90 v
1 40 11 0 | 40 11 90 v
2 0 | 0 | 90 v 90 v
5 Mahogany 3 0 | 40 I 70 111 90 v
4 40 11 40 11 90 v 90 v
5 40 11 0 | 90 v 90 v
6 Pine 1 40 11 0 | 90 v 90 v
2 0 | 0 | 11 70 1
4 90 v 0 | 90 v 90 v
5 0 | 90 v 90 v 90 v
1 0 | 40 11 0 | 90 v
2 40 11 v 70 1 70 111
7 Sengon 3 40 I 90 v 0 | 90 IV
4 70 I 90 v 0 | 40 II
5 0 | 0 | 90 v 40 II

Note I: very durable; IT: durable; III: moderately durable; IV: slightly durable; V: not durable

Table 3 shows that green MC is the most durable class I — II wood. Only jabon wood is included in class IV.
Wood sample with 40-45% MC mostly has durable class 1I-IV, except for acacia and mahogany, included in class I-
I1. Wood with air-dry and kiln-dry MC are mostly classified into durable class IV, and only acacia wood is included
in class 1. Acacia wood has a higher-level durable class than others. The cellulose content affects the durable class of
wood because cellulose is the main food for termites. In addition, according to Nuriyatin et al. (2003), the content of
extractive substances in wood that are toxic will inhibit termite attacks, affecting the preference of dry wood
termites on wood [17].

The presence of extractive substances in certain parts of the wood in an amount that is in accordance with
conditions that termites do not favor caused the termites to eat less of the test sample. Termites that cannot adapt to
their new environment generally will die [18]. In contrast to acacia wood, jabon wood is a type of wood that is
susceptible to dry-wood termites at all moisture levels. The low density of jabon wood causes this compared to other
wood species. The greater the density and specific gravity, the stronger the wood, making the termites have
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difficulty eating wood [19]. The proportion of cell cavities also affects the speed of removing or entering the water
process into the wood. The proportion of cell cavities affects the movement of water in the wood. The more and
larger the cell cavities, the easier it will be for water to enter and remove from the wood. The low density of jabon
wood indicates that the proportion of jabon wood cell cavities is quite large. So, this is what causes dry wood
termites to prefer jabon wood compared to other wood species and can survive in various water levels [20].

Deterioration Pattern of Wood Sample

Based on visual observations, test samples of manii wood with green MC have less damage than the test samples
on other variations of MC. The test samples with green MC are included in durable class 1, while the test samples
with 40-45% MC, aifglily MC, and kiln-dry MC are included in class IV. The damage caused by dry wood termites
has drill holes which can be seen in Fig. 4.

(a) (b) (c) (d)
FIGURE 4. Deterioration pattern of manii wood in green MC (a), 40-45% MC (b), Air-Dry MC (c), and Kiln-Dry MC (d).

Visual observations showed that acacia wood belongs to the durable class I (Fig. 5). No damage was seen in the
various MC tested in the acacia wood test sample.

FIGURE 5. Deterioration pattern of acacia wood in green MC (a), 40-45% MC (b), Air-Dry MC (c¢), and Kiln-Dry MC (d).
Jabon wood used as a test sample has a large level of damage to all MC tested and is included in the durable class
IV. The number of boreholes due to drywood termite attack is shown in Fig. 6.

(a) (b) (c) (d)
FIGURE 6. Deterioration pattern of jabon wood in green MC (A), 40-45% MC (B), Air-Dry MC (C), and Kiln-Dry MC (d).

Rubberwood wood with green MC had less damage than the test sample for other variations of MC. The test
samples with green MC are included in durable class I, while the test samples with 40-45% MC, air-dry MC, and
kiln-dry MC are included in durable class I'V. The borehole due to drywood termite attack is shown in Fig. 7.
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(a) (b) (c) (d)

FIGURE 7. Deterioration pattern of rubberwood in green MC (a), 40-45% MC (b), Air-Dry MC (c), and Kiln-Dry
MC (d).

The results of visual observations on the mahogany test samples with green MC and 40-45% MC had fewer
damage rates than the test samples with air-dry MC and kiln-dry MC. The test samples with green MC and 40-45%
MC are included in durable class I, while the test samples with air-dry MC and kill-dry MC are included in durable
class IV. The borehole due to drywood termite attack is shown in Fig. 8.

FIGURE 8. Deterioration Pattern of Mahogany Wood in Green MC (a), 40-45% MC (b), Air-Dry MC (c), and Kiln-Dry MC (d).

The test samples of pinewood with green MC had less damage than the test samples for other variations of MC.
The test samples with green MC are included in durable class I, while the test samples with 40-45% MC, air-dry
MC, and kiln-dry MC are included in durable class IV. The borehole due to the termite attack is shown in Fig. 9.

(a) (b) (@ (d)
FIGURE 9. Deterioration pattern of pine wood in green MC (a), 40-45% MC (b), Air-Dry MC (c), and Kiln-Dry MC (d).

Based on the results of visually observing the sample of sengon wood, it was obtained that green MC had less
damage than the test samples for other variations of MC. The test samples with green MC are included in durable
class I, while the test samples with 40-45% MC, air-dry MC, and kiln-dry MC are included in durable class IV. The
damage caused by dry wood termites can be seen from the drill holes presented in Fig. 10.

(a) (b) (c) (d)

FIGURE 10. Deterioration pattern of sengon wood in Green MC (a), 40-45% MC (b), Air-Dry MC (c), And Kiln-Dry MC (d).

100013-8

0

1pd

S+ EL000H0S6E06L LIV LE L L0 SIE90 1 01 Nop)

JpdOvIELL




Termite Mortality

The results showed that the average mortality value differed for each moisture content. The dry-wood termite
mortality of C. cynocephalus on green MC ranged from 78-100%, on MC 40-45% ranged from 30-100%, on airfe}y
MC ranged from 24-100%, and on MC kiln-dry ranged from 16-100%. More details are presented in Figuf@fJl. The
analysis of variance at the 95% confidend@interval showed that the MC value influenced the mortality of dry wood
termites C. cynocephalus. The results of Duncan’s test showed that the dry wood termite mortality value on green
MC and 40-45% MC treated wood was significantly different from the air-dry MC treatment except for sengon
wood. This is in accordance with the statement of Jasni and Rulliaty (2015) that dry wood termites will attack wood
when it has reached the air-dry moisture content (around 12-14%) [21]. Based on Fig. 11, the dry wood termite
mortality of C. cynocephalus in green MC treated jabon wood was not significantly different from 40-45% MC
treatment but significantly different from air-dry MC and kiln-dry MC treatment. This can be caused in the feeding
process. There is a decrease in MC due to changes in ElJironmental conditions and treatment when termites are
transferred from the colony to the observation medium. This is in accordance with the statement of Febrianto et al.
(2013) that the process of transferring termites from the colony to the observation media can cause stress to termites
due to light [18]. According to Haygreen and Bowyer (1989) [8] and Herianto (2019), changes in environmental
conditions and temperature cause changes in the moisture content of the wood [8, 22]. The wood has hygroscopic
properties, absorbing and releasing water to adapt to environmental conditions.

Mortality (%)

Manii Acacia Jabon Rubberwood ~ Mahogany Pine Sengon

Wood Species

mGreen ®40-45 ®Airdry Kilndry
FIGURE 11. Mortality of dry wood termite C. cynoc,ephalus after 12 weeks of feeding.

Anatomical Structures of Seven Species of Community Wood
Manii Wood

Microscopic characteristics of manii wood (Maesopsis eminii) do not have a clear growth circle boundary.
Diffuse porous with multiple radially arranged vef§lls of 4 or more. Simple perforation and have alternating
recesses between vessels. Indentations of the rays with a clear page, similar in size and shape to the recesses
between the vessels. Fibers without vessels were found. The fiber walls are very thin. Axial parenchyma in the form
of vaskicentric, aliform (lozenge), and confluent. The rays are 1-3 series and all lying cells. Prismatic crystals are
found in the reverse axial parenchyma. A microscopic photo of a cross-section of manii wood in three sections is
presented in Fig. 12.

100013-9




(a) (b) (c)

FIGURE 12. Microscopic photos of manii wood in Cross-section (a), Radial section (b), and Tangential section (c).

Acacia Wood

The microscopic structure of acacia wood (Acacia sp.) does not have a clear growth circle, porous mixed
arrangemenf{@imple perforation, inter-vessel recesses alternate and tufted inter-vessel grooves, recesses of rays with 5
clear pages, similarfff size and shape to niches between vessels. Fiber without a barrier is found. The fiber wallfare
thin to thick. The axial parenchyma is vascicentric, aliform, and confluent. Rays 1-3 series are all lying cells.

Prismatic crystals are found in the axial parenchyma of the chambers. A cross-sectional microscopic photo of acacia f

wood in three planes is presented in Fig. 13.

(a)
FIGURE 13. Microscopic photos of acacia wood in Cross-section (a), Radial section (b), and Tangential section (c).

Jabon Wood

The microscopic structure of jabon wood (Anthocephalus sp.) does not have a clear growing circle boundary.
Diffuse porous with multiple radially arraffled vessels of 4 or more. Simple perforation. The recesses between the
vessels alternate. Indentations of the rays with a clear page, similar in size and shape to the recesses between the
vessels. Basic fiber network with simple niches to very small yards. Fiber without a barrier is found. The fiber walls |
are very thin. Axial parenchyma in aporacrea is scattered in groups, and axial parenchyma cells are 5-8 or more than
8 cells per strand. The rays are 1-3 series, but generally 4-10 series. The height of the ray is more than 1 mm. The
composition of lying cells with one or more lanes of 4 upright cells or marginal square cells and the sand are
crystals. A microscopic photo of a cross-section of jabon wood on three planes is presented in Fig. 14,

FIGURE 14. Microscopic photos of jabon wood in Cross-section (a), Radial section (b), and Tangential section (c).

100013-10




Rubberwood

The characteristic of the microscopic structure of rubberwood (Hevea sp.) does not have a clear growth circle
boundary. Diffuse porous with multiple radially arranged vessels of 4 or more (clusters). Simple perforation.
Alternating recesses between vessels. Alternating rays with narrow to simple pages are roff@ll and angular. Basic
fiber network with simple niches to very small yards. Fiber without a barrier is found. Cell walls are thin to thick.
Axial parenchyma in the apotracheal is scattered in clusters and paratracheal sparse: Narrowband parenchyma, 3
layers of cells and mesh shaped. The rays are 1-3 series, bifElzenerally 4-10 series. The composition of lying cells
with one [@more lanes of 4 upright cells or marginal square cells. Prismatic crystals are found in chambered upright
cells and in non-chambered axial parenchyma. There are crystals in tilosis. A microscopic photo of a cross-section
of rubberwood wood on three planes is presented in Fig. 15.

FIGURE 15. Microscopic photos of rubberwood in cross-section (a), Radial section (b), and Tangential section (c).
Mahogany

The microscopic structure of mahogany (Swietenia sp.) does not have a clear growing circle. Porous layout.
Simple perf@@tion. The recesses between the alternating vessels are multi-faceted. Indentations of the radius with
clear pages, similar in size and shape to the inter-vessel recesses. Tilosis and deposits in the vessels §& from sap and
deposits. Basic fiber network with simple to very small niches. Insulated fibers are found. The fiber walls are thin to
thick. The axial parenchyma is sparsely paratracheal with parenchyf@l cells of 5-8 cells per strand. The rays are 1-3
series, but generally 4-10 series. They were lying cell composition with one line of upright cells or marginal square
cells. The arrangement of the tiered rays is irregular. A microscopic photo of a mahogany wood cross-section in
three planes is presented in Fig. 16.

FIGURE 16. Microscopic photos of mahogany wood in Cross-section (a), Radial section (b), and Tangential section (c).

Pine Wood

Pinewood (Pinus sp.) does not have a clear growing circle boundary but has an axial channel. The transition
from earlywood to latewood is gradual. Uniseriate ray shape. The wall thickness is small compared to the radial
lumen diameter. Have dots crossed 1-3 holes. The average height of the rays is 5-15 series for and 16-30 series. A
microscopic photo of pine wood is presented in Fig. 17.
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(a) (b)
FIGURE 17. Microscopic photos of pine wood in Cross-section (a), Radial section (b), and Tangential section (c).

Sengon Wood

The characteristic of the microscopic structure of sengon wood (Falcataria moluccana) does not have a clear
growing circle boundary. Diffuse porous with multiple radially arranged v@@@els of 4 or more (clusters). Simple
perforation. Alternating recesses between vessels. The recesses of the rays with a clear page, similar in size and
shape to the recesses between the vessels. Basic fiber network with simple to very small niches. Fiber without a
barrier is found. Cell walls are very thin. Axial parenchyma in the form of scattered apotracheal and paratracheal
sparse and have axial parenchyma paratracheal in the form of vascisentik, aliform, and conluent. Rays 1-3 series and
lying down. Prismatic crystals are found in the chambered axial parenchyma. A microscopic photo of sengon wood
on three planes is presented in Fig. 18.

FIGURE 18. Microscopic photos of sengon wood in Cross-section (a), Radial section (b), and Tangential section (c).

Based on the observations, the growth circles of each type of wood are not clearly visible and have a diffused
porous arrangement. The shape of the pore distribution in hardwood wood species also affects the growth circle
[23]. Diffuse pore distribution showed no difference or a slight difference in the size and number of vessels in all
growth circles and the proportions of early and latewood [24]. In addition, the thickness of the fiber wall also affects
the density of the wood.

CONCLUSION

The dry-wood termite preference of C. cynocephalus against seven species of community wood indicated that
jabon wood was preferred over six other wood species in various MC values tested. The resistance class of jabon
[Fod is classified into durable class IV, while acacia wood is included in resistance class I. The average mortality of
dry wood termite C. cynocephalus is in green MC, 40-45% MC, air-dry MC, and kiln-dry MC are ranged from 78-
100%, 30-100%, 24-100%, and 16-100%. In general, it can be said that the dry wood termites C. cynocephalus
tended to prefer wood in air-dry MC and kiln-dry MC. The results of the microscopic identification of wood, the
community wood used in this study were manii (Maesopsis eminii), acacia (Acacia sp), jabon (Anthocephalus sp),
rubberwood (Hevea sp), mahogany (Swietenia sp.), pine (Pinus sp.), and sengon (Paraserianthes falcataria).

100013-12




ACKNOWLEDGMENTS

The authors wish to express their appreciation to IPB University for the support thus, this study could be

conducted.

REFERENCES

1. BPS, “Statistik Produksi Kehutanan 2016,” (Badan Pusat Statistik, Jakarta, 2017).

2. BPS “Statistik Produksi Kehutanan 2019,” (Badan Pusat Statistik, Jakarta, 2020).

3. Djarwanto, R. Damayanti, J. Balfas, E. Basri, Jasni, L M. Sulastiningsih, Andianto, D. Martono, G. Pari,
Sopandi ef al., “Pengelompokan Jenis Kayu Perdagangan Indonesia,” (Forda Press, Bogor, 2017).

4. M. L. Raharjo, D. M. Amaliyah, R. Y. Lestari, “Pengaruh Ekstrak Kayu Ulin (Eusideroxylon zwageri)
Terhadap Serangan Rayap Kayu Kering (Cryptotermes cynocephalus), " Jurnal Penelitian Hasil Hutan, 38,
25-32 (2020).

5. K. Krishna, D. A. Grimaldi, V. Krishna, M. S. Engel, “Treatise on the Isoptera of the World: 2 Basal
Families,” (American Museum of Natural History, New York, 2013).

6.  Y.P. Tho, “Termites of Peninsular Malaysia™ (Forest Research Institute Malaysia, Kuala Lumpur, 1992).

7. D.Nandika, Y. Rismayadi, F. Diba, “Rayap: Biologi dan Pengendaliannya,” (Muhammadiyah University,
Surakarta, 2015).

8 1. G. Haygreen and J. L. Bowyer, “Hasil Hutan dan Ilmu Kayu,” (Gadjah Mada University, Yogyakarta, 1989).

9. BS-373, “Methods of Testing Small Clear Specimens,” (British Standard Institution, London, 1957).

10. M. Ahmad, “Key to the Indomalayan Termite Biology Volume 4,” (University of the Punjab, Lahore, 1958).

11. Standar Nasional Indonesia, “Uji Ketahanan Kayu terhadap Organisme Perusak Kayu,” (Standar Nasional
Indonesia, Jakarta, 2014).

12. P. Gasson, R. Miller, D. J. Stekel, F. Whinder, K. Zieminska, “Wood Identification of Dalbergia nigra (CITES
Appendix I) Using Quantitative Wood Anatomy, Principal Component Analysis and Naive Bayes
Classification,” Annals of Botany, 105, 45-56 (2010).

13. E. A. Wheeler, P. Baas, P. E. Gasson, “IAWA List of Microscopic Features for Hardwood Identification with
an Appendix on Non-anatomical Information,” IAWA Bulletin, 10, 219-332 (1989).

14. R. Vlad, M. Zhiyanski, L. Dinca, C. G. Sidor, C. Constandache, G. Pei, A. Ispravnic, T. Blaca, “Assessment of
the density of wood with stem decay of Norway spruce trees using drill resistance,” Comptes rendus de I’
Académie bulgare des Sciences, T1, 1502-1510 (2018).

15. Kasmudjo, “Teknologi Hasil Hutan,” (Cakrawala Media, Yogyakarta, 2010).

16. N. L Uar, M. S. Tuharea, N. Hentihu, “Pengaruh sifat fisis kayu jabon (dntochepalus cadamba),” Jurnal
Iimiah Agribisnis dan Perikanan 8, 46-52 (2015).

17. N. A. Nurhayatin, S. Enggar, Novi, Saprinurdin, “Ketahanan Lima Jenis Kayu Berdasarkan Posisi Kayu di
Pohon Terhadap Serangan Rayap,” Jurnal Ilmu Pertanian Indonesia, 5, 77-82 (2003).

18. F. Febrianto, A. Z. Pranata, Arinana, A. Gumilang, “Keawetan Alami Sembilan Jenis Kayu dari Kampus
Dramaga Institut Pertanian Bogor terhadap Serangan Rayap,” J. llmu dan Teknologi Kayu Tropis, 11, 19-28
(2013).

19. Martono, “Kriya Kayu Tradisional,” (UNY Press, Yogyakarta, 2020).

20. T. Alex and B. Winari, “Keterawetan Kayu Anggerung, Buletin Poltanesa,” 21, 7-10 (2000).

21. Jasni and S. Rulliaty, “Ketahanan 20 jenis kayu terhadap serangan rayap tanah (Coptotermes curvignathus
Holmgren) dan rayap kayu kering (Cryptotermes cynocephalus Light),” Jurnal Penelitian Hasil Hutan 33, 125-
133 (2015).

22. Herianto, “Sifat Fisika dan Mekanika Kayu Belanti Berdasarkan Arah Aksial dan Arah Tumbuh,” AGRIENVI,
13, 15-20 (2019).

23. L. Karlinasari, D. Nawawi, M. Widyani, “Kajian sifat anatomi dan kimia kayu kaitannya dengan sifat akustik
kayu,” Bionatura - Jurnal llmu-ilmu Hayati dan Fisik, 12, 110-116 (2010).

24, 1. G. Haygreen, R. Shmulsky, J. L. Bowyer, “Forest Product and Wood Science, An Introduction,” (The Lowa

State University Press, United States, 2003).

100013-13

pd-ayouedoedesfio die sqnd,y:dyy wouy papegjumeg

'S LT ELOD0L/OSBEDGLLI0Y LBLLO'S/ES0L OLASRY

Jpd 0EL8LLD




Drywood termites preferences of seven species of community
wood on various moisture content values

ORIGINALITY REPORT

19, 13, 13+ 5

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to School of Business and
Management |ITB

Student Paper

3%

Arinana, A R E Silalahi, D Hendra, D Nandika.
"The Efficacy of Pine Wood Pellets reinforced
with Active Hexaflumuron Against the
Subterranian Termite Coptotermes
curvignathus Holmgren", IOP Conference
Series: Earth and Environmental Science, 2021

Publication

3%

e

mail.scialert.net

Internet Source

2%

-~

watermark.silverchair.com

Internet Source

T

c

Rodriguez Leone Alejandro Abraham,Abarca
Cabrera Francisco Javier. "Tratamiento y
determinacion de la deduccion adicional del
impuesto sobre la renta", TESIUNAM, 1984

Publication

(K




Sandra J. Lennox, Marion K. Bamford.
"ldentifying Asteraceae, particularly
Tarchonanthus parvicapitulatus, in
archaeological charcoal from the Middle
Stone Age", Quaternary International, 2017

Publication

T

=

repository.unib.ac.id

Internet Source

T

Ningsie Indahsuary Uar, Nuraini Uwar,
Nurhaya Yusuf, M.Faisal Sangadji, Martini
Wali. " Physical Properties and Potential of
Medicinal Plants of Marsegu Wood () ",
Journal of Physics: Conference Series, 2019

Publication

T

media.neliti.com

Internet Source

(K

—
o

A. Fathoni, E. Saepudin, A. H. Cahyana, D. U.

C. Rahayu, J. Haib. "Identification of
nonvolatile compounds in clove (Syzygium
aromaticum) from Manado", AIP Publishing,
2017

Publication

<1%

Wwww.woodj.org

Internet Source

<1%

—_
N

Wa Ode Muliastuty Arsyad, Efrida Basri, Djeni

Hendra, Deazy Rachmi Trisatya. "Termite
Resistance of Impregnated Jabon Wood

<1%



(Anthocephalus Cadamba Miqg.) with
Combined Impregnant Agents", Journal of the
Korean Wood Science and Technology, 2019

Publication

slideplayer.com

InternetFS)our}c/e <1 %
Submitted to Universitas Hasanuddin

Student Paper <1 %

Heri Soedarmanto, Sudjito, Widya Wijayanti, <1 o
Nurkholis Hamidi, Evy Setiawati. "The impact ’
of water soaking on physicochemical
activated carbon produced by various thermal
cracking temperature", AIP Publishing, 2020
Publication

Joseph Olawale Akinyele, Abidemi Bashiru <1 o
Folorunsho. "The Use of SEM/EDX Analysis to ’
Investigate the Pore Effect on the Mechanical
Properties of some Selected Tropical
Hardwoods", International Journal of
Engineering Research in Africa, 2021
Publication

M. Millings, L. Bagwell, M. Amidon, K. Dixon. <1 o

0

"Sediment Properties: E-Area Completion
Project", 'Office of Scientific and Technical
Information (OSTI)', 2011

Internet Source




A Ismanto, | Anggraeni, D A Agustiningrum, Y <1 y
Ardiansyah. "Influence of jeringau (Acorus ’
calamus Linn.) rhizome extract against dry-
wood termites (Cryptotermes cynocephalus
Light.)", IOP Conference Series: Earth and
Environmental Science, 2021
Publication
mymedr.afpm.org.m

Inte¥net Source p g y <1 %
www.ipen.br

Internet Sonrce <1 %

Abdurrahman Faris, Evi Liviawaty, Yuli <1 y
Andriani, Eddy Affrianto. "Nori Level of ’
Preference with Mixed Sargassum sp. and
Eucheuma spinosum Seaweed as Raw
Material", Asian Food Science Journal, 2019
Publication
journals.plos.or

JInternet Sourcep g <1 %

Hilda Ayu Pratikasiwi, ElIma Dwi Putri Sinaga, <1 o
Hanny Nirwani, Milkah Royna, Perdinan, ’
Akhmad Fagih. "Stochastics Modelling of
Rainfall Process in Asia Region: A Systematics
Review", ECAS 2022, 2022
Publication

Nivea Nagamine-Pinheiro, Christopher.W, <'I y

0

Fagg, Sueli.M. Gomes, Regina.C. Oliveira, Julia



Sonsin-Oliveira. "Vegetative anatomy,
morphology and histochemistry of three

species of Malpighiaceae used in analogues of

the Amazonian psychoactive beverage
Ayahuasca", Flora, 2020

Publication

T. A. Parnell, E. D. Palmatier, R. Mace. "Cosmic <1 o
Ray Charge Spectrometer", Review of ’
Scientific Instruments, 1966
Publication
lopscience.iop.or

InteFr)net Source p g <1 %
journals.ums.ac.id

JInternet Source <1 %
jurnal.untad.ac.id

JInternet Source <1 %

ingpdf.com 1

Eterr%tpSource < %

"Product Lifetime Optimisation", Design for < o
Environmental Sustainability, 2008 ’
Publication

Didi Tarmadi, S. Khoirul Himmi, Sulaeman <1 o

Yusuf. "The Efficacy of the Oleic Acid Isolated
from Cerbera Manghas L. Seed Against a
Subterranean Termite, Coptotermes Gestroi
Wasmann and a Drywood Termite,



Cryptotermes Cynocephalus Light", Procedia
Environmental Sciences, 2014

Publication

www.itto.int
Internet Source <1 %
www.obi.de
Internet Source <1 %
www.sextoyclub.com 1
Internet Source y < %
Arinana, | Philippines, Y Koesmaryono, S <’ o
Sulaeha, Y Maharani, M Indarwatmi. "The ’
daytime indoor and outdoor temperatures of
the subterranean termite Coptotermes
curvignathus Holmgren (Isoptera:
Rhinotermitidae) tunnel", IOP Conference
Series: Earth and Environmental Science, 2021
Publication
Niken Subekti, Priyantini Widiyaningrum, Fidia
L . . <Il%
Fibriana, Agus Indarjo. "Biodegradability of
four wood species treated by gamma-
irradiation and its applicability to the termite
management", AIP Publishing, 2018
Publication
Riana Anggraini, Jauhar Khabibi, Muhammad <'I o

Rasyidur Ridho. "Utilization of Wood Vinegar
as a Natural Preservative for Sengon Wood
(Falcataria moluccana Miqg.) against Fungal



Attack (Schizophyllum commune Fries)", Jurnal
Sylva Lestari, 2021

Publication

Arinana ARINANA, Mohamad M. RAHMAN, <1 o
Rachel E.G. SILABAN, Setiawan Khoirul HIMMI, ’
Dodi NANDIKA. "Preference of Subterranean

Termites among Community Timber Species

in Bogor, Indonesia", Journal of the Korean

Wood Science and Technology, 2022

Publication

journal.ipb.ac.id <1 .
Internet Source )
Exclude quotes On Exclude matches <5 words

Exclude bibliography On



