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Abstract. The distribution of seed and plus tree sources of damar mata kucing (Shorea
javanica) in Repong Damar village is important to provide good quality of seeds. Currently,
the existence of seed source of damar mata kucing is still unknown. Based on these
conditions, it is necessary to mapping the seeds source or damar mata kucing plus trees. This
study aims to analyze the plus tree map distribution using geographic information systems.
This research was conducted using a survey method to determine the coordinates based on
the growth location characteristics. Data analysis was performed using geographic
information systems. The results showed that there were 24 plus trees (17.5%) of the total
population studied and distributed in 3 locations, namely east, north and west part. The plus
tree distribution is mostly in the eastern part of 58.3%, the northern part is 20.8%, and the
western part is 20.8%. The growth location conditions in the eastern part have a slope of 5 -
15%, with an altitude of 41 - 121 m.asl. In the western part it has a slope of 5 - 7%, with an
altitude of 40 - 73 masl and the northern part has a slope of 5 - 15%, with an altitude of 35 -
174 masl.

Keyword: Mapping, Plus trees, Repong Damar

Received 13 June 2019 | Revised 31 January 2021 | Accepted 17 February 2021

1 Introduction

Repong Damar in Pekon Penengahan has an area of 565 ha [1], or 3.22%) of Lampung Province
area [2]. Within a decade, the damar mata kucing production was decreased due to the tree age is
more than 60 years old. Repong Damar on the west coast is owned by generation to generation,
whose tree ages range from 20 years to more than 60 years [3]. Damar mata kucing trees to
produce resin and become a productive tree. At the age of 20 year, damar mata kucing trees start

for notched to produce resin [2].
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The process of reproduction and regeneration in Repong Damar takes quite a long time, so it is

necessary to improve of damar mata kucing to produce superior seed sources in the future. The
existence of a superior seed source is very important as a plantation forest development source
and for increasing productivity [4]. One of the important seed source for these purpose id plus

trees that are phenotypically selected and are better trees than the surrounding trees [5].

As technology advances, monitoring of plus tree can become easier to conduct with the integration
of spatial data with vector data that can be easily aggregated. This unification of data is now
known as the Geographical Information System (GIS). GIS is a computer-based system that has
four capabilities in handling geographically referenced data, namely input, vector and spatial data

management (data storage and recall), analysis and output of vector and spatial data [6].

Research on tree mapping plus Repong Damar in Pekon Penengah, Karya Penggawa District,
West Pesisir Regency has never been conducted. Therefore, this research was conducted to obtain
information about the distribution map of damar mata kucing trees plus (S. javanica)

geographically in Pekon Penengah, Karya Penggawa District, West Pesisir Regency.

2 Materials and Methods

This research was conducted in June - July 2018 at Repong Damar Pekon Penengah, Karya
Penggawa District, West Pesisir Regency. The tools and materials used in this research activity
are scoring tables, GPS (Global Positioning System), laptops, Arc Gis software, Arc View tally
sheets. The materials used are coordinate point of plus tree, Repong Damar land, West Coast
administration map, contour maps, and land maps. The data collected includes primary and
secondary data. Primary data includes scoring data and the coordinates of the plus tree, while
secondary data includes data on elevation, slope, type of land and land ownership at the location

of the plus tree.

2.1 Field Data Collection and Measurement

In this process the research location is determined, then the position is recorded. Before starting
the search for coordinates, the GPS calibration is performed first. The calibration includes country
setting (Indonesia), coordinate system (UTM), and WGS 1984. Each coordinate point is coded as
an identity, on the plus tree (PP) candidate tree (PK), and comparison tree (PPB). The criteria for
tree assessment are PP has a score of >70, PK has a score of <70, PPB has the criteria to be around
the candidate tree within 5 m with a score of <70 which refers to the assessment criteria in Table
1.

2.2 Data Processing

By using Excel software, this activity was carried out by entering the coordinate value of the plus
tree from the measurement results in the field. Technical implementation was conducted by

entering the plus tree scoring value which includes the tree height score, tree diameter >20cm for
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the criteria of a plus tree branch free stems, trunk shape, branch diameter, branch angle, pest

resistance, natural pruning ability, and fruit production with coordinate points. This criterion
refers to [7] as a reference for scoring the plus tree. The coordinate pairs were stored in the form
of dbf (data base file) so that they can be input into Arc view in the Arc Gis software for overlay

process. The scoring assessment criteria were presented in Table 1.

Table 1 Reference to scoring for plus trees identified at the research site

Score (point)*

Phenotype ) Scoring (Point)*
&) @ ®)

Tree height 0,2,4,6,8,10 <5% higher: 0 point; 5-10%: 5 point;10-15%: 4
point; 15-20%: 6 point;20-25%: 8 point; >25%
higher: 20 point

Stem diameter 0,5,10,15,20 <5% higher: 0 point; 5-10%: 5 point ,10-15%:10
point; 15-20%: 15 point; >20% bigger : 20 point

Trunk without branches 0,2,4,6,8,10 <30%: 0 point; 30-40%: 2 point;
40-<50%:4 point ; 50-<60%: 6 point ;
60-<70: 8 point ; >70% : 10 point.

Stem shape

Straigh 30 Stem Shape

S_Shaped 3,_7,_111_15 Sll’:lgghl S - Shaped . Bow - Shaped ; J-Shaped . Spiral Fork

Bow-shaped 3,-7,-11,-15 | - -

J-shaped -2,-3,-4,-5 i

Spiral -5,-10,-15,-20 el 1 - Y-t -

Fork -3,-7,0,-11,- 15 oot o 1 A

Not cylindrical -1,-2,-3,-4,-5 -} Hi- 1= A -

juie i

Branch diameter 0,2,5 >50%: 0 point; 30-50%: 2 point;
<30%: 5 point.

corner of the branch 0,2,5 <50": 0 point ; 50-70": 2 point;
>70": 5 point.

Resistance to pests and 0,5 >20%: 0 point; <20%: 5 point.

diseases

Natural pruning ability 0,2,5 >50%: 0 point; 30-50%: 2 point;
<30%: 5 point.

Fruit production 0,5 Productive: 5 point; not productive: 0 point.

2.3 Mapping of results

The data obtained is processed in Arc View by inputting the dbf file data from the coordinates of
each plus tree. Then import shape file data for the administration of the west coast district, the
shape of the area of Repong Damar in Pekon Penengah and shape files for the boundaries of
Pekon Penengah and Kecamatan Karya Penggawa. Then an overlay is carried out on the altitude
raster data so that the location height data is obtained from sea level. The raster data is classified
into 5 altitudes class, then overlay the slope raster data in order to obtain slope steepness data and
divided into 4 slope classes.

After data entry was carried out, the layout is carried out by entering map attributes such as

cardinal directions, map title, bar scale, text scale, legend, Map source and Universal Tranvers
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Marcator (UTM) grid system appropriate scale. When the process has finished, the command

export the map layout to jpeg format.

3 Results and Discussion

3.1 Spread of plus tree

Repong damar has an area of 565 hectares with relatively wet humidity. The air humidity in this
area ranges from 50-80%. This causes high rainfall, ranging from 1500 to 2000 mm/year [8]. The
northern repong damar area is at an altitude of 25-275 masl with a slope ranging from 0-45% [8].
Taking coordinates in the Repong area using the GPS found 25 plus trees candidate and 112
comparison trees. Of the total trees found, only 24 met the plus tree criteria. The percentage of
plus trees from the total trees found based on the survey was 17.5%. Latitude and longitude

coordinate data plus trees and prospective trees presented in Table 2.

Table 2 Coordinates of Candidate Trees and Plus Trees in Repong Damar Pekon
Penengah, Karya Penggawa District, West Pesisir Regency

Growing Place Coordinates

Candidate Plus tree Latitude Longitude
tree number number ID Plus Tree Coordinates (S) Coordinates (E)
1) ) ®) (4) ()
PK1 not eligible SHOJAV 1 5°8'3.767" S 103° 56' 29.737" E
PK2 PP1 SHOJAV 2 5°8'5.345" S 103° 56' 33.353" E
PK3 PP 2 SHOJAV 3 5°8'5.877"S 103° 56' 35.997" E
PK4 PP 3 SHOJAV 4 5°8'5.582" S 103° 56' 39.593" E
PK5 PP 4 SHOJAV 5 5°7'39.939" S 103° 56' 39.740" E
PK6 PP5 SHOJAV 6 5° 7' 44.544" S 103° 56' 17.507" E
PK7 PP 6 SHOJAV 7 5°7'44.867" S 103°56'16.979" E
PK8 PP7 SHOJAV 8 5°7'43.054" S 103° 56' 16.250" E
PK9 PP 8 SHOJAV 9 5°7'42.541" S 103°56'17.879" E
PK10 PP9 SHOJAV 10 5°7'26.447" S 103°57'10.612" E
PK11 PP10 SHOJAV 11 5°7'26.476" S 103°57'11.789" E
PK12 PP11 SHOJAV 12 5°7'14.900" S 103°57'16.251" E
PK13 PP12 SHOJAV 13 5°7'14.036" S 103° 57' 16.906" E
PK14 PP13 SHOJAV 14 5°7'14.267"S 103° 57" 17.409" E
PK15 PP14 SHOJAV 15 5°8'12.171" S 103° 56' 27.478" E
PK16 PP15 SHOJAV 16 5°8'11.201"S 103° 56' 28.383" E
PK17 PP16 SHOJAV 17 5°8'11.416" S 103° 56' 28.974" E
PK18 PP17 SHOJAV 18 5°8'10.382" S 103° 56' 28.275" E
PK19 PP18 SHOJAV 19 5°8'8.703" S 103° 56' 27.286" E
PK20 PP19 SHOJAV 20 5°8'7.103"S 103° 56' 29.689" E
PK21 PP20 SHOJAV 21 5°8'6.066" S 103° 56' 28.686" E
PK22 PP21 SHOJAV 22 5°8'4.580" S 103° 56' 29.352" E
PK23 PP22 SHOJAV 23 5°7'59.974" S 103° 56' 28.050" E
PK24 PP23 SHOJAV 24 5°7'59.025" S 103° 56' 28.675" E
PK25 PP24 SHOJAV 25 5° 7' 58.496" S 103° 56' 27.642" E

Source: primary data (2018). Description: PK: Candidate Tree; PP: Plus Tree; SHOJAV: Shorea

javanica.

Based on Table 1, it can be seen that the coordinate points of all prospective trees are at Latitude
(S)5° 7'14.267" S-5°8'12.171" S, and coordinates of Longitude (T) 103° 56' 16.251' E - 103°
57' 16.906' E. Data processing using map processing software produces a map of candidate trees

and comparison trees that are presented in Figure 1.
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Figure 1 Distribution map of candidate trees and comparison trees

Based on the results of scoring and assessment, it can be seen that 24 plus trees were found in the
research location. The plus tree is distributed over three parts, those were northern, western, and
eastern parts. The distribution of plus trees in the three parts of the area is presented in Figure 2.
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Figure 2 Distribution map of 24 plus trees in Repong Damar

Based on Figure 2, it can be seen that the highest number of plus trees is in the eastern part, which
is 14 trees or 58.3% of the total number of plus trees found. The trees found are numbered 1-3
and 14-24. In the western part there are 5 plus trees or 20.8% of the total plus trees that have
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numbers 9-13. In the eastern part there are 5 plus trees or 20.8% of the total plus trees, with

numbers 4-8.

3.2 Mapping the Plus Tree

The distribution of 24 plus trees is divided into 3 parts of the region, namely the western region,
the eastern region, and the northern region. The plus tree in the each parts of the area has different
scoring values. A scoring value recapitulation of 24 plus trees in each sub-region can be presented

in Figure 3.

120

95 95
189 89 89 89 92 g; 91 gg g7 gg 92 92

92 9o 89 89 95 90 95
90 84 84
60
30
0
1 23 45

6 7 8 9 101112 1314151617 1819 2021 22 23 24
Plus Tree

Total Score

Figure 3 Diagram of the total score of the plus tree.

Based on Figure 3, it can be seen that the plus tree scoring has a interval value between 84-95.
The sum shows that scoring >90 is 50% of the total 24 trees. In the eastern region it has a
percentage of 57% of 14 trees, in the western region it is 40% of 5 trees, while in the northern
region it is 40% of 5 trees. Of the 24 plus tree all the trees have met the scoring standard. The

scoring criteria for plus trees are >80 [5].

Based on the results of observations and scoring assessments, it is known that as many as 24 plus
trees found were classified as healthy and good quality trees. According to [9] stated that trees
that are indicated to be sick or unhealthy will have an impact on a stand which affects growth
rates, low crown conditions, and even cause tree death. The plus tree will be a good source of
seeds, therefore the plus tree must have healthy conditions. According to [10], the health condition

of forest stands is an indicator of forest health in various forest types.

The trees with the highest scoring value in the eastern region were trees number 22 and 23 with a
value of 95. This value was given based on an assessment of tree diameter. According to [11] the
diameter that must be had on a plus tree is at least 20 cm. The size of the tree diameter plus is

important considering that the product of this repong is resin. The bigger diameter of the resin
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trees, it more tapping holes that can be made. This will have an effect on increasing the

productivity of resin from trees [12].

The plus tree with the highest value in the eastern region numbered 22 is found at a location with
latitude 5° 8' 4.580" S and longitude 103° 56' 29.352" E, while the plus tree numbered 23 is
located at Latitude 5° 7' 59.025" S and Longitude 103° 56' 28,675" E. The locations where the

two plus trees grow are shown in Figure 4 and Figure 5.
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Figure 4 Map of plus tree location no. 22 on the east
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Figure 5 Map of plus tree location no. 23 in the eastern part
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The research found 5 plus trees growing and distributed in the western part. The five trees have a

scoring value of 84-95. The percentage of the number of trees with a value >90 is 40%, with a
score of 95 and 90. The plus trees are found in trees number 7 and number 8. Both trees have a
height >30 m, these criteria have met the standard as a plus tree. According to [13], the
characteristic of a plus tree is that it has a height above >20 m. The locations of the trees growing

plus number 7 and number 8 are presented in Figure 6 and Figure 7.

_Plus Tree 7

Legend Source :
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Figure 6 Figure 6 Map of plus tree location no. 7 in the western part
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Figure 7 Map of plus tree location no. 8 in the western part

The results showed that there were 5 plus trees scattered in the northern part. The scoring values
for the five trees ranged from 89 to 95. The percentage of the scoring score 85 is 60%, while the

value >90 is 40%. The difference in value was caused by the difference in the score of the tree
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trunk. The criteria of stem shape for plus tree must have is to have a straight stem at least 25% of

the total tree height [14]. The highest scoring value is found in plus tree number 9. The coordinates
of the location where it grows are at Latitude 5° 7' 42.541" S and Longitude 103° 56' 17,879" E.

Map of the location of plus tree number 9 can be seen in Figure 9.

Legend
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Created by
Muhammad Ridwan

Figure 8 Map of plus tree location no. 9 in the northern region

3.3 The condition of the location of the plus trees

Based on the condition of the location where the plus trees grow, the area where 24 plus trees
grow has an altitude between 35-174 masl. Plus tree number 3 is the tree that grows at the highest
altitude, while tree number 5 is the plus tree that grows at the lowest altitude. The 24 plus trees at

various altitudes were shown in Figure 9.

200
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Figure 9 Histogram of 24 plus trees at various altitudes.
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Based on observations in the field, the altitude of the growing site in the eastern region ranges

from 41-121 masl, in the western region ranges from 35-174 masl, while the northern region has
an altitude ranging from 61-73 masl. The altitude of the site in Repong Damar Pekon Penengah
is <200 meters above sea level [15]. The map of the altitude location of 24 plus trees is presented
in Figure 10.
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Source :
1. Administration Map of Lampung Province (Scale 1: 20,000)
2. EART MAP Scale 1:250

Sistem Grid :

WGS 1984 Universal Tranvel Marcator (UTM)

Zone 48 S

Created by: Muhammad Ridwan

[<5) UNIVERSITY LAMPUNG

Figure 10  An overview map of the difference in altitude of 24 plus trees.

Based on the percentage of elevation in Figure 10, it is known that the area included in the
category 5-43 masl is 16.6%. Based on the data obtained, it can be seen that plus trees are often
found on area with an altitude of 43-88 masl, which is 58.3%. Land with an altitude category of
88-238 masl became the second place with the most plus trees, which was 8% land that has an
altitude >138 masl is the land with the least amount of plus trees, which is only 4.1%. Based on
the slope data of 24 plus trees, it is known that the slope in the area varies from slightly to steep
terrain. The difference in slope data for each tree is presented in Figure 11.

15 15 15
16 4

5§ 555565

Growth Location Slope (%)
o)

12345678 91011121314151617 181920212223 24

Plus Tree

Figure 11  The diagram of the difference in the slopes of the 24 plus trees.
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Based on Figure 11, it can be seen that the eastern region is on a slope of 5-15%. Plus trees were

found growing on various slopes at the study site as many as 7 plus trees were found growing in
the area bordering Pekon Menyancang, which is included in the flat category, 5 trees were found
on land with a sloping category, and 2 plus trees were found growing on land with a slightly steep
category. Observations in the western part of the Middle Pekon show that this region is an area
that is located and has very close accessibility to the Middle Pekon. This area is a plus tree
growing area with a dominant 5% slope and only 1 tree that grows at 15% slope and is categorized
as flat and sloping. Apart from the flat area, there are five plus trees in this area that produce a lot

of seeds and has grown under the mother tree.

The condition of the growing site in the northern part of the region has a slope of 5-7% is included
in the flat area category. The northern region is bordered by the Bukit Barisan Selatan National
Park, which is in a valley. A plus tree distribution map based on the altitude and slope of the area

is presented in Figure 12.
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Figure 12  Distribution of the difference in the slopes of the 24 plus trees.

The characteristics of the place to grow other than slope and elevation are the type of soil. In
general, the Repong Damar area has two types of soil, namely andosol and inceptisol. According
to [8], damar mata kucing tree grows on specific soils andosol and inceptisol. The dominant soil
type in the Repong Damar Pekon Penengahanan is the andosol soil type.

4 Conclussion

Based on the survey results and GIS analysis, there were 24 plus trees distributed in 3 sub-regions.
In the eastern part there are 14 trees (58.3%) bordering with Pekon Menyancang, in the northern
part there are 5 trees (20.8%) which borders with the Bukit Barisan Selatan National Park, and in
the western part there are 5 trees (20.8%) bordering with Pekon Way Nukak. Based on growing
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location condition, in the eastern part has a slope of 5-15%, with an altitude of 41-121 masl. In

the western part it has a slope of 5-7%, with an altitude of 40-73 masl. In the northern part it has
a slope of 5-15%, with an altitude of 35-174 masl. The growing site conditions (slope and altitute)

of three plus tree not influencing the number of plus tree distribution.
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