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ABSTRACT

Damage to mangrove trees is one of them influenced by the types of tree damage.
The more types of tree damage to a single mangrove tree, the worse the health level
of the mangrove tree will be. This study aims to obtain damage index trend values
and types of tree damage in the east coast mangrove forest area, East Lampung
Regency. Measurement of the types of damage to mangrove trees was carried out
three times using the Forest Health Monitoring (FHM) method in two FHM cluster
plots for each mangrove forest area. Assessment of damage to mangrove trees uses
the Damage Index formula. The results showed that the trend index values for
mangrove tree damage were 9.3 and 4.5 (Resort Kuala Penet, Way Kambas
National Park), 9.2 and 19.8 (Margasari, Labuhan Maringgai), and 6.2. and 9.8
(Purworejo, Pasir Sakti) with the dominant types of damage being open wounds
(code 03) 343 damage, damaged foliage/shoots (code 24) 240 damage, and
broken/dead (code 22) 158 damage. Thus, the trend of damage index and types of
damage to mangrove trees in the east coast mangrove forest area of East Lampung

Received  : 19 September 2022
: 25 December 2022

: 29 December 2022

Revised
Accepted

Regency has increased.

INTRODUCTION
Mangrove forest ecosystems are ecosystems in

coastal areas that have unique and distinctive
characteristics and are at the highest tide level
above sea level in protected areas (Chen Q. et al.,
2015); and is the main important life-supporting
ecosystem in coastal and marine areas. Most of the
mangrove forests along the east coast of East
Lampung Regency are protected areas (Maulana 1.
R. et al, 2021); with the dominant mangrove
species, namely: Rhizophora sp. and Avicennia sp.
On the other hand, the condition of damaged
mangrove trees is an important problem in the
mangrove forest ecosystem management area, on
the east coast of East Lampung Regency. Damage
to mangrove trees is one of them influenced by the
types of tree damage. The more types of tree
damage to a single mangrove tree, the worse the
health level of the mangrove tree will be. Damage
to mangrove trees is caused by several factors.
According to Rohman, N. A. & Safe'i R. et. al.
(2022) that biotic and abiotic factors can cause tree
damage. Biotic factors that can damage trees

include pests and plant diseases. Abiotic factors
include natural disasters and environmental
conditions (Safe'i R. et al., 2022). In addition, tree
damage can affect physiological functions, reduce
the growth rate of tree stands and cause death
(Puspita E. N. et al., 2021). A tree can be said to be
healthy if it can carry out real physiological
functions and has a good level of ecological
resistance, such as resistance to pests and diseases,
and other external factors (Safe'i R. et al., 2022).
The type of tree damage can indicate the factors
causing the damage (Ajijah L. N. et al., 2022). This
type of tree damage is a form of plant growth
disturbance whose symptoms can be seen from the
shape, size, color, and texture (Sanjaya F. A. et al.,
2022).
Tree health monitoring is intended to
determine the status, changes, and trends that occur
The tree health
monitoring method is carried out by measuring the
condition of tree damage regularly. Measurement of

from tree health conditions.

tree health conditions is carried out at least three
times when measuring tree damage conditions. This
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is to determine the condition of the status of tree
damage, changes in tree damage, and trends that
occur from tree damage. Measuring trends in tree
damage conditions starts from the location of the
roots, stems, and branches, to the Ileaves
(Nurcahyani A. et al., 2022). Measurement of the
condition of tree damage is based on the forest
health monitoring method (Pangestu A.Y. et al.,
2022). This research 1is the third year of
measurement, namely to determine the trend that
occurs from damage to mangrove trees in the
mangrove forest area of Kuala Penet Resort, Way
Kambas National Park; Margasari, Labuhan
Maringgai; and Purworejo, Pasir Sakti. Accurate
and fast data and information related to the
condition of the tendency of damage to mangrove
trees in the three mangrove forest areas are very
much needed by managers for management
decisions, for example for disaster mitigation
preparedness.

The assessment of tree damage is intended to
obtain appropriate and data and
information regarding the condition of tree damage
(location, type,
management decisions of forest managers. This

accurate

and severity of trees) for
study aims to obtain the value of the trend index of
damage and types of tree damage in the east coast
mangrove forest area, East Lampung Regency.

MATERIALS AND METHODS
This research is located in a mangrove forest

area at the Kuala Penet Resort, Way Kambas
National Park; Margasari, Labuhan Maringgai; and
Purworejo, Pasir Sakti. The tools used in this study
included: Global Positioning System (GPS),
compass, camera, meter tape, stationery, tally
sheets, and forest health monitoring books.
Measurement of the type of damage to mangrove
trees was carried out three times (2020, 2021, and
2022) using the Forest Health Monitoring (FHM)
method on two FHM cluster plots that have been
built for each mangrove forest area (Resort Kuala
Penet, Way Kambas National Park; Margasari,
Labuhan Maringgai; and Purworejo, Pasir Sakti).
This research is the measurement of the third
year. A Measurement of damage to mangrove trees
was carried out on location damage, type damage,
and severe damage to the trees. The location of the
tree damage was measured from the roots to the
foliage (Maulana 1. R. et al, 2021). The type of tree
damage was measured at each damage location and
the maximum recorded was for the three types of
tree damage with the highest level of severity.
Assessment of damage to mangrove trees uses the
Damage Index formula:
IK = x.location x y.type of damage X z.severity

Information:
X, y, z = weighting value

Table 1. Tree damage location code, tree damage type code, tree damage severity code, and each weighting

value (USDA-FS, 2020)

Tree damage  Weighting  Tree damage Weighting value  Tree damage Weighting value
location code  value (x) type code §%) severity code  (z)
0 0 01; 26 1.9 0 1.0
1 2.0 02 1.7 1 1.1
2 2.0 03; 04 1.5 2 1.2
3 1.8 05 2.0 3 1.3
4 1.8 06 1.5 4 1.4
5 1.6 11 2.0 5 1.5
6 1.2 12 1.6 6 1.6
7 1.0 13; 20 1.5 7 1.7
8 1.0 21 1.3 8 1.8
22;23; 24, 25;
9 1.0 11 1.0 9 1.9
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RESULTS AND DISCUSSION
Index of Damage to Mangrove Trees in the East

Coast Mangrove Forest area, East Lampung
Regency

Based on three measurements of the damaged
condition of mangrove trees in each FHM cluster
plot in three locations of the east coast mangrove
forest area, East Lampung Regency (Kuala Penet
Resort, Way Kambas National Park; Margasari,

Labuhan Maringgai; and Purworejo, Pasir Sakti),
obtained mangrove tree damage index values tend
to increase from the first, second, and third
measurements. The index value of mangrove tree
damage in each FHM plot cluster in three locations
of the east coast mangrove forest area, East
Lampung Regency is presented in Table 2.

Table 2. Mangrove tree damage index (IK) values in each FHM plot cluster in three locations of the east

coast mangrove forest area, East Lampung Regency

Damage Index Value (IK)

Mangrove Forest Location

) Kuala Penet Resort, Way
Measurement Time

Margasari, Labuhan i . )
Purworejo, Pasir Sakti

Kambas National Park Maringgai

CL1 CL2 CL1 CL2 CL1 CL2
st measurement 6.8 1.8 6.3 14.6 32 4.2
2nd measurement 7.4 2.6 7.8 17.4 4.5 4.5
3rd measurement 9.3 4.5 9.2 19.8 6.2 9.8

Information: CL1 = FHM Cluster plot-1; CL2 = FHM Cluster plot-2

Based on Table 2, shows that the index value
of damage to mangrove trees in the three locations
has an increasing trend. The highest trend of
increasing damage index of mangrove trees
occurred in cluster plot-2 (CL2) in the mangrove
forest locations of Margasari, Labuhan Maringgai
(19.8), and Purworejo, Pasir Sakti (9.8). The
tendency to increase the high index of damage to
mangrove trees can occur due to the increasing
number and types of damage to mangrove trees with

a severity level above 20%. According to Selvira et
al (2012) that the more types of tree damage at each
damage location recorded with a severity level of

220%, the higher the tree damage index value. The
graph of the trend of mangrove tree damage index
in each FHM plot cluster in three locations of the
east coast mangrove forest area, East Lampung
Regency is presented in Figure 1.
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Figure 1. Graph of the trend of mangrove tree damage index in the east coast mangrove forest area, East

Lampung Regency
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The trend of increasing mangrove tree damage
index values in each FHM plot cluster in three east
coast mangrove forest East Lampung
Regency was caused by the increasing number of

arcas,

types of tree damage. This shows that the health of
mangrove trees is not healthy. Increasing types of
tree damage are the main cause of environmental,
biotic, and abiotic factors, (Ardiansyah F. & Safe'i
R., 2021). According to Anwar Y. et al. (2021) that
the damage to these trees was caused by biotic, and
abiotic factors, and community management
actions. Abiotic factors, such as environmental
conditions and unfavorable growing places will
affect tree damage. Biotic factors are generally
caused by pests, diseases, fungi, and other living
things which also play an important role in causing
damage and even death of trees. Meanwhile,
inappropriate management, such as maintenance
and weak regulations regarding the use of mangrove
forests also have an effect. As found by Tetelepta J.
M. S. et al. (2020) that in managing mangrove
forests, until now there are still many who are
experiencing pressure from forms of utilization and
management that do not meet sustainability aspects.

Increased tree damage will be detrimental to
tree populations in mangrove forests because tree
damage can affect tree physiological functions and

growth rates (Ahalya A., 2020). Therefore, tree
death will have an impact on reducing tree
populations in  mangrove forests.  Forest
management activities have a greater impact on the
levels of genetic diversity, individuals, populations,
species, and ecosystems (Gautam S. et al., 2021). In
addition, mangrove forest management actions that
do not pay attention to sustainability cause tree
damage. Thus, efforts that can be made to reduce
tree damage are with appropriate management
measures, such as: fertilizing, weeding, thinning
trees, and controlling pests and diseases.
Trends in the Types of Damage to Mangrove
Trees in Three Locations of the East Coast
Mangrove Forest Area, East Lampung Regency
Measurements of the damaged condition of
mangrove trees have been carried out three times
(2020, 2021, and 2022) in the Mangrove Forest
Kuala Penet Resort, Way Kambas National Park;
Margasari, Labuhan Maringgai; and Purworejo,
Pasir Sakti. This research is the third measurement
(2022). The third measurement is intended to
determine the trend of damage to mangrove trees.
The trend of types of damage to mangrove trees at
three measurement times in the mangrove forest
area of Kuala Penet Resort, Way Kambas National
Park is presented in Table 3.

Table 3. Trends in the types of tree damage in the mangrove forest area of Kuala Penet Resort, Way

Kambas National Park
. Tree Damage Types Code

Measurement Time

01 03 20 22 24 25
1st measurement 2 2 2 1 - -
2nd measurement - 12 - 72 14 19
3rd measurement - 28 85 33 12
Total Tree Damage Types 2 42 5 158 47 31

Information: (-) = No tree damage found

Based on Table 3, six types of damage to
mangrove trees have been identified in the
mangrove forest area of Kuala Penet Resort, Way
Kambas National Park, including cancer (code 01),
open wounds (code 03), liana (code 20), broken or
dead branches (code 22), damaged foliage or shoots
(code 24), and discoloration of foliage (code 25).
There are three types of damage to mangrove trees
that predominate, namely: broken or dead branches
(code 22) 158 damage, damaged leaves or shoots
(code 24) 47 damage, and open wounds (code 03)

42 damage. The three types of damage tend to
increase. For example, the type of damage to an
open wound (code 03) at the time of the first
measurement (status) amounted to two damage. At
the time of the second measurement (change)
amounted to 12 damage. While in the third
measurement (trend) there are 28 damages. A graph
of the trend in the types of damage to mangrove
trees in the mangrove forest area of Kuala Penet
Resort, Way Kambas National Park is presented in
Figure 2.
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Figure 2. Graph of trends in the types of damage to mangrove trees in the mangrove forest area of Kuala

Penet Resort, Way Kambas National Park

The trend of types of damage to mangrove trees at three measurement times in the mangrove forest
area of Margasari, Labuhan Maringgai is presented in Table 4.

Table 4. Trends in the types of tree damage in the mangrove forest area of Margasari, Labuhan Maringgai

Measurement Tree Damage Types Code

Time 02 03 04 05 06 11 13 20 21 22 24 25 26
Ist measurement 6 168 8 - - 2 - - 20 122 2 6 -
2nd measurement - 56 2 7 - - - 33 27 26 1 -

3rd measurement 4 119 5 3 4

1 6 1 10 22 65 1 4

Total Tree Damage
343 15 10 4
Types

4 6 1 63 171 93 8 4

Information: - = No tree damage found

Based on Table 4, 13 types of damage to
mangrove trees were identified in the mangrove
forest area of Margasari, Labuhan Maringgai,
including conks (code 02), open wounds (code 03),
resinosis/gummosis (code 04), broken branches
(code 05), termite nests (code 06), broken bole/roots
(code 11), broken/dead roots (code 13), lianas (code
20), loos of apical dominance, dead terminal (code
21), broken or dead branches (code 22), foliage
damaged/shoots (code 24), discoloration of foliage
(code 25), and puru/tumor rust (code 26). There are
four types of damage to mangrove trees that
dominate, namely: open wounds (code 03) 343
damage, broken or dead branches (code 22) 171

damage, damaged leaves or shoots (code 24) 93
damage, and Loos of apical dominance, dead
terminal (code 21) 63 damage. There are two types
of damage to mangrove trees that tend to increase,
namely open wounds (code 03) and damaged
foliage/shoots (code 24). In addition, there were
four new types of damage identified in the third
measurement (trend), namely: broken/dead roots
(code 13), termite nests (code 06), puru/tumor rust
(code 26), and lianas (code 20). A graph of the trend
of damage to mangrove trees in the mangrove forest
area of Margasari, Labuhan Maringgai is presented
in Figure 3.
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Figure 3. Graph of trends in the types of damage to mangrove trees in the mangrove forest area of

Margasari, Labuhan Maringgai

The trend of types of damage to mangrove trees at three measurement times in the mangrove forest

area of Purworejo, Pasir Sakti is presented in Table 5.

Table 5. Trends in the types of tree damage in the mangrove forest area of Purworejo, Pasir Sakti

) Tree Damage Types Code
Measurement Time
03 04 05 21 22 24 25
1st measurement 34 - - - 108 7 14
2nd measurement 38 2 2 2 123 6 18
3rd measurement 17 - 1 - 5 227 -
Total Tree Damage Types 89 2 3 2 236 240 32

Based on Table 5, seven types of damage to
mangrove trees were identified in the mangrove
forest area of Purworejo, Pasir Sakti, including open
wounds (code 03), resinosis/gummosis (code 04),
broken branches (code 05), loos of apical
dominance, dead terminal (code 21), broken or dead
branches (code 22), damaged foliage/shoots (code
24), and discoloration of foliage (code 25). There
are three types of damage to mangrove trees that
dominate, namely: open wounds (code 03) 89
damage, broken or dead branches (code 22) 236
damage, and damaged leaves or shoots (code 24)

240 damage. There is only one type of damage to
mangrove trees that tends to increase, namely
damaged foliage/shoots (code 24) and there are
three types of damage that experience a decrease
(no more damage) in the third measurement (trend),
namely: resinosis/gummosis (code 04), Loos of
apical dominance, dead terminal (code 21), and
discoloration of foliage (code 25). A graph of the
trend of damage to mangrove trees in the mangrove
forest area of Purwerejo, Pasir Sakti is presented in
Figure 4.
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Figure 4. Graph of trends in the types of damage to mangrove trees in the mangrove forest area of

Purworejo, Pasir Sakti

The third measurement shows an increasing
trend caused by an increase in the type and amount
of tree damage. The kind of tree damage was
dominated by the type of damage of open wounds
(code 03), damaged foliage or shoots (code 24), and
broken or dead branches (code 22). This shows the
diversity of the number and type of tree damage in
each measurement. The variety of tree damage in
the shoot-to-root area significantly affects tree
growth so it impacts overall forest health. The
condition of this tree damage needs to be known as
early as possible to overcome the tree damage
(Rahmawaty et al., 2018)

The increasing trend of open-wound tree
damage indicates high activity at this location, both
human activities, and friction between trees (Safe’i
R. et al., 2021). Usually open wounds are also
caused by pruning activities on wood (Indrawati 1.
& Nurhasan N., 2021). Open wounds can be caused
by external factors, namely human behaviors or
conflict between trees. The cause of open injuries is
high human activity or the activity of the tree itself
(Rochmah S. F. et al.,, 2021). Damage to open
wounds can cause more severe damage because it
can become a growing space for pathogens. Open
wounds are indicated by peeling bark or inner wood
without continued weathering (Safe’i & Upe, 2022).
Open wounds will impact the decline in tree health

so that trees cannot carry out their main functions
properly (Rizky P. M. et al., 2022).

The second type of damage is damaged shoots
or shoots (code 24). Symptoms caused by the
damage are hollow leaves and dead tree shoots from
the young parts spreading to the older features
(Doria C. et al., 2021). Damaged leaves can be
caused by fungi, pests, or diseases (Arwanda &
Safe’i, 2021). Leaves attacked by fungus or disease
will experience abnormalities such as hollow
leaves, yellowing, and fall. This is because the
leaves cannot properly carry out the photosynthesis
process (Feriansyah A. et al., 2022).

The type of damage to broken or dead
branches at mangrove forest locations is caused by
unstable weather and environmental conditions and
the presence of pests or diseases that attack
mangrove trees (Safe’i R. et al., 2022). Broken or
dead branches are indicated by the loss of the shoot
tips' twigs, leaves, and weathering (Maulana I. R. et
al., 2022). The leading causes of this damage are
pests or diseases, fungi, and old tree age (Anwar P.
S. et al., 2022). In addition, broken branch damage
is generally caused by external factors in the form
of strong winds when it rains (Widodo L. M. et al.,
2022). In addition, another cause is the condition of
weak and weathered branches due to pests and
diseases.
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CONCLUSION
The value of the trend index of damage to

mangrove trees in each cluster of FHM plots in the
East Coast mangrove forest area, East Lampung
Regency is Kuala Penet Resort, Way Kambas
National Park 9.3 (CL1) and 4.5 (CL2); Margasari,
Labuhan Maringgai 9.2 (CL1) and 19.8 (CL2); and
Purworejo, Pasir Sakti 6.2 (CL1) and 9.8 (CL2).
There are three types of damage to mangrove trees
that tend to dominate, namely: open wounds (code
03), damaged foliage/shoots (code 24), and broken
or dead branches (code 22). Thus, the trend of
damage index values and types of damage to
mangrove trees in the East Coast mangrove forest
area, East Lampung Regency has increased.
Therefore, appropriate management actions need to
be taken to overcome the problem of damage to
mangrove trees with routine maintenance (eg. pest
control) and periodic monitoring of the health
condition of mangrove trees.
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