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Abstract. Natural defect or poor log quality are common in community teak forests.
Furniture manufacturers typically use these log types for export purposes. The aim of this
study is to determine the effect of community teak forest location and teak stand age affect
on teak wood quality. Three teak forest locations were Bantul and two locations in Gunung
Kidul. The teak stand age class namely 6, 8, and 10 years old. The data was analyzed using
SPSS 20.0 with Tukey test. The result showed that brittleness defect, sapwood defect, and
different wooden knot defects were significant in all locations, while log straightness defect
was found only in Dlingo. Similarly, all teak stand age (6, 8, and 10 years old) also
produced the same defects such as brittleness defect, sapwood defect, and wood knot
defect, while the straightness defect at the age of 10 years old was different from to other
two teak stand age (6 and 8-year-old). Average teak log defects were straightness defect
1.87-3.53%, brittleness defect 1.19-6.21%, sapwood defect 1.49-4.82 c¢cm, and wood knot
defect 5.10-11.46 cm. However, the teak log quality still met the SNI 7534.2-2010 and
7535.2-2010 as raw material for exporting furniture.
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1 Introduction

A community forest is one form of forest management on property developed by the
government [1]-[3]. Community forest teak wood is increasingly sought after by the processing
industry, has even begun to occupy a significant portion of the wood market, both for domestic
use and export [4]-[5]. Teak wood community forests, on the other hand, are harvested the
wood at a young age, with a small diameter, poor quality, and a lot of potential wood waste,

making them less desirable and having low market competitiveness [6]. The furniture industry
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in Indonesia already uses about 80% of its raw materials from teak wood community forest,
where the tree has been cut down at a young age [4],[7]-[9]. Some industries in Yogyakarta,
Klaten, and the neighboring regions gather teak wood from a community forest that is 6 to 10
years old. Therefore, it's important to be aware to the distribution of wood quality and the age of
the teak community forest. The distribution of quality and age of wood can be used to classify
the quality of teak wood forest people, allowing the industry to select high-quality wood based
on its origin and age [10]. To promote the export quality furniture sector, knowing the quality of

wood based on defects in wood logs may also be used to distribute wood quality.

High-quality teak wood community forests are produced by good planting that generate high-
quality wood [12]. Maintenance treatments, such as fertilizer, cleaning of the bottom plants,
looting, trimming, and pests or disease prevention, have a significant impact on plant growth.
Teak from the community forest is commonly utilized in furniture and handicrafts [12]-[13].
The price of products made from the basic materials of the teak community forest is
considered expensive [10],[14]. Good quality teak plantations in community forests are
characterized by the absence of natural defects [11],[14]. Straightness, brittleness defects,
sapwood defects, wood knot defects, liver rot, and other, are type of natural defects that
commonly found in teak from community forest [15]-[16]. The quality of logs as raw materials
for export furniture is determined by defects in straightness, brittleness, sapwood defects, and
wood knot defects [8],[15]-[16]. It is very important to classify quality teak wood community
forest based on straightness defects, brittleness defects, sapwood defects, and wood knot
defect in various locations [17]. The objectives of this research is to determine the effect of
growth location and the plant age on the straightness defects, brittleness defects, sapwood
defects, and wood knot defects in teak wood log planted by community forest in Gunung kidul

and Bantul.

2  Methods

The research was conducted in certified teak community forest in three different locations,
namely: Margo Mulyo in Pringsurat Village District Nglipar Gunungkidul, Ngudi Lestari in
Dengok Village Playen Gunungkidul District, and JASEMA (Jati Sengon Mahogany) in Terong
Dlingo Bantul Village. According to the selection results in the field, the selected trees aged are
6, 8, and 10 years with healthy and straight. Only three trees used for the replication. The trees
that are cut down are representative of the height and diameter distribution in each plot. After
that, the trunk is separated and the timber quality is classified [8]-[9]. Calculation of straightness
defects, brittleness defects, sapwood defects, and the knot defect of teak wood logs based on
quality determination and testing methods according to Indonesian National Standard (SNI)
7534.2:2010 and SNI 7535.2:2010 [16],[18]. The influence of planting site and different ages
was investigated using univariate variant analysis (ANOVA) and the Tukey test in SPSS 20.0.

software [9].
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3  Results and Discussion

3.1 Straightness Defects (%)

The results revealed that the average quality of forest logs with defects in Dlingo's area differs
significantly from Nglipar and Playen (Table 1). The Dlingo has the lowest average value those
were 1.87 %, while Playen and Nglipar have 3.34 % and 3.53 %, respectively (Figure 1). Dlingo
has a lower straightness defect than other location due to effective management practices.
Regular maintenance, particularly pruning, results in a straighter log. Defects in community
forest logs can be reduced by improving plant management, resulting in higher-quality teak
wood for furniture raw materials [8],[15],[19]. The types and quantities of defects need to be
measured to know the potential for quality degradation due to natural defects produced. Log
from Nglipar have diameter average of 21.85 cm. Nglipar wood is classed as medium round
wood/KBS (A.Il) with a diameter of 20.0-29.9 cm, according to SNI 7535.1-2010. It is
classified as class I by the quality class, with a straightness defect of 12% length (6 cm). The
wood from Playen has a 20.49 cm average diameter, while wood from Dlingo has a 22.89 cm
average diameter. Both belong to the third class and had one piece less than 5% length (< 12
cm) [18]. Defects in the straightness of community forest teak in Nglipar meet the requirements
of SNI 7535.1-2010 and SNI 7535.2:2010 [16]. Thus teak wood from Nglipar is suitable as raw

materials for export furniture.

The average value quality of log straightness defects at the age of 6, 8, and 10 years does not
significant differently (Table 2). The average values of straightness defects at age 6,8,10 were
2.86, 2.93, and 2.95 % (Figure 2). Statistically, the straightness log defects at the age of 6, §,
and 10 years have almost the same value. This is because the trend of stem growth at the age of
6, 8, and 10 years tends to be the same. The quality of round teak wood can determine the
direction of further use [8]. Various types of defects will reduce the quality and selling value of
the wood, minimal defects will result in higher quality and worthy teak wood. Knowing the type
and number of defects logs, can be used as a reference for the community in teak forest
management [8]. The results of this study indicate that the quality of 6-year-old logs with an
average diameter of 16.51 cm is classified in the quality of small logs/KBK (AI) and the third
quality class (T) with straightness defects of two lengths of 3% according to [18]. The 8-year-
old logs with an average diameter of 22.47 cm and 10-year-old logs with an average diameter of
26.46 cm were classified into medium log quality/KBS (A.II) and second quality class (D) with
straightness defects onepiece length 3% (< 8 cm) according [18]. Teak straightness defects at
the age of 8 and 10 years meet the requirements of SNI 7534.2:2010 and SNI 7535.2:2010.
Thus, teak wood from forest communities at the age of 8 and 10 years can be used as raw

material for furniture exports.
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Table 1 Average Quality of Community Forest Teak Logs In Different Locations

No Parameters Nglipar Playen Dlingo
1 Straightness Defect (%) 353a 334 a 1.87 b
2 Brittleness Defect (%) 4.76 d 396¢ 2.05f
3 Sapwood Defect (cm) 482k 2.98 1 1.49 m
4 Wood Knot Defect (cm) 11.46 x 845 y 5.10z

Note: Numbers followed by the same letter in each factor and parameter indicate no significant

difference (P<0.01).

3.2  Brittleness Defect (%)

The results on brittleness defects from three locations showed not significant different value
(Table 1). The average value of brittleness defects from Dlingo, Playen and Nglipar were 2.05
%, 3.96 %, 4.76 % (Figure 1). Due to community pruning efforts, the number of brittleness
defects in logs obtained from Dlingo is reduced. Brittleness defects are brittle wood deformities
that can be found in the bottom of the wood. Teak defects can reduce by proper plant
maintenance [8],[18]-[19]. Teak plants growth qualities can be influenced by silviculture
practices such as spacing, fertilization, and pruning. It'll have an effect on the quality of the
timber that's created [8],[20]-[21]. Based on SNI 7535.1-2010 log from Nglipar, Player and
Dlingo classified into wood medium round/ KBS (A.Il) with a diameter of 20.0-29.9 cm first
quality class (P) with brittleness defects < 5% diameter [18]. Brittleness deffects of log from
three locations meet the requirements of [16] and [18] and also suitable to be used as raw
materials for export furniture. The average value of brittleness defects at the age of 6, 8, and 10
years showed significant diffrent value (Table 2). The average value of brittleness defects of
aged 6, 8 and 10 were 2.70%, 3.62%, and 4.45% (Figure 2). Wood logs at aged 6 years listed
into small round wood/KBK (A.I) with and including the first quality class (P) with defects of <
5% diameter [18]. Wood logs at aged 8 and 10 years classifiend into medium round wood /
KBS (A.Il) with a diameter of 20.0-29.9 cm, including the second quality class (D) with
community forest < 5% diameter according to [18]. Brittleness defects of teak from aged 6, 8,
and 10 meet the requirements SNI 7534.2:2010 and. Thus this teak can be used as raw materials

for export furniture.

m Nglipar Playen Dlingo

14

12 -

10

8

6

4

2 H

o}
Defects Brittleness Sapwood Wood Knot

Straightness Defect (%) Defect(cm) Defects

(%) (cm)

Figure 1 Log Deffect of Teak from Different Locations
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3.3 Sapwood Defects (cm)

The results on sapwood defects of Nglipar, Playen and Dlingo show significant different value
(Table 1). The average value of defects from Dlingo, Playen and Nglipar were 1.49 cm, 2.98
cm, and 4.82 cm (Figure 1). Sapwood defect is a defect of the wooden part between the bark
and the heartwood, generally lighter in color than the sapwood. The defect of log from Dlingo
location is lower because of intensive silvicultere practice compared to other locations. Regular
maintenance especially for pruning, will produce a straight teak log and low sapwood defects
[8],[15],[19]. Activities such as spacing, fertilization, and pruning of branches can affect the
growth properties of teak and will impact on the quality of wood [8],[20]-[21]. The community
forest would be able to produce good quality wood with few natural defects if extensive and
good management operations are carried out [8],[20]. Log teak from Dlingo classified into
wood medium round/ KBS (A.Il) and first quality class (P) with sapwood defects < 2 cm. Log
from Playen classified into second quality class (D) with sapwood defects < 3 cm and Nglipar
classified into third quality class (T) there is no requirement [18]. Sapwood defects from
Nglipar, meet the requirements of [16] and [18]. Thus teak wood from Nglipar is suitable as raw

materials for export furniture.

Average value quality sapwood defects at the age of 6, 8, and 10 years show not significant
different value (Table 2). The average of aged 6, 8, 10 were 3.01 cm, 3.06 cm, and 3.22 cm
(Figure 2). Wood defects are abnormalities found in wood that can impact the quality and
composition of the material [22]-[23]. The requirements of wood for a specific function are
determined by the qualities of the wood. For example, the wood used in furniture must have a
high strength class. Log teak at aged 6 years classified into small round wood/ KBK (A.I) and
second quality class (D) [18]. Teak logs at the aged 8 and 10 classified into the quality of
medium round wood/ KBS (A.Il) and third quality class (T) with sapwood defects no

requirements [18].

3.4 Wood Knot Defects (cm)

The average of wood knot defects from Nglipar, Playen, and Dlingo showed significant differen
value (Table 1). The average value of knot defects in Dlingo, Playen and Nglipar were 5.10 cm,
8.45 cm, and 11.46 cm (Figure 1). Knot defects are branches or scuff marks on the wood
body. The Dlingo area has less knot wood defects than other locations. This is due to the Jasema
Dlingo Community of Bantul's continuous tree maintenance, particularly pruning efforts, which

result in straight-trunk wood and clear of knot defects [4],[20].
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Table 2 Wood Logs Quality of Community Forest Based on The Ages

Age
No Parameters 5 2 10
1 Straightness Defect (%) 2.86 p 293 p 295 p
2 Brittleness Defect (%) 270t 3.62u 4.45s
3 Sapwood Defect (cm) 3.01k 3.06 k 322 k
4 Wood Knot Defects (cm) 8.14 x 8.29 x 8.59 x

NB. Numbers followed by the same letter in each factor and parameter indicate no significant

difference (P<0.01).

Teak wood in community forests planted together in rice fields, gardens, or fields by residents.
This causes the quality or variation of its nature is not widely known. The heterogeneous
condition of community forest also affects the quality of the wood produced [9],[24]. The
degree of relationship between the wood properties and the specific wood use requirements is
reflected in wood quality. The suitable wood properties and the requirements, the higher the
quality of the wood. As a result, the raw material used for the furniture industry must also be
clear of defects in order for resulting the high quality of end product. Based on [18], teak logs
from Dlingo and Playen classified into medium round /KBS (A.Il) with knot defects are 3
pieces/m and the diameter of < 10 cm. Log from Nglipar classified in the third quality class (T)
with nemuber of knot defect 4 pieces/m. Wood knot defects from Playen and Dlingo meet the
requirements of [16] and [18]. Thus this teak wood can be used as raw materials for export

furniture.

The average value of knot defects at age 6, 8, and 10 was not significant different (Table 2). The
average value of knot defects for 6,8,10 years is 8.14 cm, 8.29 cm, and 8.59 cm (Figure 2). Teak
knot defects at the age of 6, 8, and 10 still meet the requirements of SNI 7534.2:2010 and SNI
7535.2:2010. Based on [18], the log of 6 years age classified into small round wood / KBK (A.I)
and second quality class (D) with knot defects three pieces/meter and diameter of < 10 cm [18].
Teak log aged 8 and 10 classified into medium round wood/KBS (A.II) and second quality class
(D) with number of knot are three pieces/meter and diameter of < 10 cm [18]. Teak straightness
defects at the age of 8 and 10 years meet the requirements SNI 7534.2:2010 and SNI
7535.2:2010 [15],[25] and suitable as raw materials for furniture export.
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Figure 2 Log Teak Quality Based on Age

4  Conclussion

The Nglipar, Playen, and Dlingo community forests produce quality logs with different
proportions of brittleness defects, sapwood defects, and wood knot defects. The wood from
Dlingo has a different proportion of straightness defects compared to other locations. Based on
the age, trees aged 6, 8, and 10 years produced quality logs with significant different brittleness,
sapwood defects, and wood knot defects, while straightness defects at 10 years showed different
results from those aged 6 and 8. Teak wood from Nglipar, Playen, and Dlingo aged 6, 8, and 10
years meets the requirements of SNI 7534.2:2010 and SNI 7535.2:2010 so that it can be used as

raw materials for furniture export.
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