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ABSTRACT

There are many species of plants in the genus Syzygium. This genus is distinguished
by its strong root system, evergreen, sprawling and complex tree crowns and a pow-
erful branching system on the trunk. The vertical structure of Syzygium trees is dis-
tinguished by branching a large crown. Based on its characteristics, the genus
Syzygium has a great potential in supporting the sustainability of ecosystem balance.
The diversity of tree architecture possessed by the genus Syzygium allows Syzygium
species to play an active role in soil and water conservation efforts. The aim of this
study is to identify various architectural models of trees Syzygium species in the col-
lection of Purwodadi Botanical Garden in order to assess their role in the ecosystem.
The method used in this study was to measure the physical characteristics of trees,
such as tree height, trunk diameter, and crown area, and to observe the shape of
trees, such as stem growth patterns, branching patterns, and direction of branch de-
velopment. As the result, of the 17 Syzygium tree species selected and in accordance
with the research criteria, 7 of them have the Stone model, 3 species have the Scar-
rone model, 2 species have the Attims model, 2 species have the Petit model, and 1
species each has the Koriba, Massart, and Troll models. Each variation of tree archi-
tecture model has different functions to the ecosystem.
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INTRODUCTION

Forest has an important role in the water cycle regulation, the carbon cycle
role, and the habitat for world terrestrial biodiversity (Indrajaya et al. 2022).
One of the botanical gardens in Indonesia that illustrates artificial dry low-
land forest habitat is Purwodadi Botanical Garden (PBG) located in East Java.
The genus Syzygium, a member of the Myrtaceae family, is one of the most
abundant collections in the Purwodadi Botanical Garden (PBG), it grows nat-
urally and can be found in both ex situ and in situ habitats surrounding the
garden (Beech et al. 2017). PBG has an ecosystem that is still preserved. The
abundance of tree collections and the similarity of tree conditions as in their
natural habitat make Purwodadi Botanical Garden an optimal place for re-
search.

Syzygium plays various roles in life (Aung et al. 2020, 2023; Ilham et al.
2022; Kristanti et al. 2022). Syzygium trees are characterised by varying
heights, extensive branching systems, complex and shady crowns, the nature
of roots that can withstand the river flow, as well as hold up or slows down
the rate of river flow. Root systems jon strong pedestal stems (Mudiana 2016;
Yasin et al. 2022). In stratum C of the tropical forest ecosystem, Syzygium
trees have a vertical structure that has quite a lot of branching and crowns
(Utami & Putra 2020). Thus, the Syzygium species will create various models
of tree architecture, thus potentially conserving soil and water for the benefit
of the ecosystem, Syzygium have an important role in the stabilisation of the
region along the banks of the river (Mudiana 2016). Preliminary research
shows that there is no significant difference between the physical characteris-
tics of Syzygium trees in their natural habitat, dry lowland forest in Gunung
Baung Nature Tourism Park (TWA), and Syzygium trees collected in Pur-
wodadi Botanical Garden (ex situ), so Syzygium research should be conducted
at PBG.

Tree crowns in the Syzygium tree architecture model can clarify the
rainfall-mitigating and time-lagging effect during rainfall, and thereby helps
to control peak flow, flood, and erosion (Li et al. 2016). Tree felling makes
tree architecture dose not function optimally and puts water at risk of causing
landslides and floods. Therefore, the ecological function of each species of
Syzygium tree can be known by analysing architecture model. Tree architec-
tural can describe those trees’ ability to conserve the soil surface. Their model
is a tree building model as a result of plant growth controlled by meris
(Agung & Abban 2017).

The branching pattern of a tree derived from the morphological de-
scription of the crown at a certain stage of the tree is a model of tree architec-
ture. According to Joye (2019), tree architecture describes the plant structure
that occurs in all members of the same species. Environmental factors and
growing sites also have an impact on the architectural state of each tree spe-
cies. This results in different branching patterns, trunk shapes, and branching
angles (Echereme et al. 2015). There are 23 widely recognised tree architec-
ture models (Joye 2019).

Mudiana (2016) in his research on the Syzygium genus diversity in
Pasuruan Regency, showed the results that this genus naturally grows in the
forest of Mount Baung Pasuruan and along the river (Welang watershed).
However, the researchers only collected data on Syzygium species. While Ar-
lianty (2020) conducted research on tree architecture with various tree species
on public senior high school, the results showed that there were 10 tree archi-
tecture models, Scarrone, Corner, Attims, Troll, Roux, Leeuwenberg, Koriba,
Rauh, Aubreville and Stone. The tree architecture model that dominated the
schools was the Troll model (35.7 %) with 15 species.

The innovative aspect of this research is the identification of Syzygium
tree architecture models in the Purwodadi Botanical Garden collection as one
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of the plant genera that has strong, extensive, and complex crown branching
in several tree architecture models. It is very important to analyse the tree
architecture model as a first step to find out how each species of Syzygium tree
contributes to the ecosystem. The purpose of this study is to determine the
various architectural models of Syzygium trees in the Purwodadi Botanical
Garden collection and their services or functions to the ecosystem.

MATERIALS AND METHODS

Study Area

In the vicinity of the Purwodadi Botanical Garden (Figure 1), this study was
carried out in December 2022. The purposeful sampling strategy was used to
pick the trees. Through exploration and observation, measurements of physi-
cal characteristics of trees and examinations of the shapes of Syzygium genus
trees in the Purwodadi Botanical Garden collection were used to gather data
tor tree architecture models.
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Figure 1. Map of research location points in Purwodadi Botanical Garden area.

Procedure

Measurement the physical factor of Syzygium tree

Measurements of tree physical factors include tree height, trunk diameter,
and crown area (Figure 2). Tree height measurements were made using the
smartmeasure application by reading the scale on the tool. Trunk diameter is
measured using a measuring tape wrapped around the trunk with a height of
1.3 meters to get the circumference of the tree, then the circumference data is
used for stem diameter analysis using the formula (d = K/m). Measurement of
crown area was carried out by projecting the ends of the crown, from west to
east and north to south on the ground (D1 = West + East)] + [(D2 =
North + South)7. The average length of these lines divided by 4 is considered
the crown diameter (D=D1+D2/4). Furthermore, the diameter of the exist-
ing crown can be used to determine the crown area (Crown area =
D=D1+D2/4) (Pretzsch et al. 2015).

Observation the Branching of Tree Syzygium Canopy

The architecture is the result of its adaptation to environment, branching ar-
chitecture density is a highly variable, changing with age, position in canopy,
access to light, plant vigour, disease, and water stress (Charles-Dominique et
al. 2017). The architecture of trees can be approached from many viewpoints,
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according to the vertical and horizontal characteristic (Seidel et al. 2019).
Tree growth patterns, branching patterns, and the direction of branch growth
points can all be observed (Figure 3). According to McGarry et al. (2016),
there are three different types of stem growth patterns: dichotomy (main stem
is divided into two equal sections), sympodial (main stem cannot be distin-
guished from branches), and monopodial (the axis of growth continues from a
single point) (Figure 3a). Orthotropic stems grow vertically, while plagio-
tropic ones grow horizontally, over or below the soil surface (Gambino et al.
2016, Figure 3b). The angle produced between the main stem and the branch
can be used to classify the direction of branch growth point: fastigiated, pat-
ens, horizontal, and declinatus (Nurdiana 2020, Figure 3c). Eachspecies of
Syzygium spp. is characterized by the data collected, which are then utilised to
examine the tree architectural model.

How to use Smart Measure

STEP. 2

Building's height (H) = AA*
Total height = h + H

STEP.1

Device height (h) = AR’
Target Distance = AB

Target Height= BB’

Area tajuk (Crown Area)
&

-

Figure 2. Measurement of physical factors of Syzygium trees. (a) Illustration of tree
height measurement using smartmeasure . (b) Measurement of tree diameter. (c) Illus-

tration of crown area measurement (Hematang et al. 2021).
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Figure 3. Variety of stem growth and branching models. (a) Trunk growth pattern.
(b)Branching pattern. (c) Branch growth point direction (angle).

Tree Architecture Model Type Analysis

The analysis stage is carried out by documenting the image of each tree, then
drawing illustrations through manual sketches, and also using artificial intel-
ligence (AI) through the Dreamina Ai website to visualise the tree architec-
ture model that has been observed.
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RESULTS AND DISCUSSION

Syzygium Tree Collection of Purwodadi Botanical Garden

Trees are tall, bulky plants with a primary trunk that is at least 20 cm in di-
ameter with the height of activity hole was 5.1 m (Pakkala et al. 2018). Trees
also play key ecological and ecosystem roles, having major influences on hy-
drological cycles, nutrient cycles, disturbance regimes, and the distribution
and abundance of populations of their own and other species (Lindenmayer &
Laurance 2016). Table 1 lists 25 different Syzygium trees species, 17 of which
visually resemble tree-level plants. Thus, one tree from each of the 17 species
was selected, assessed for its physical characteristics, and its shape recorded
to determine the tree architecture model.

Table 1. List of Syzygium spp. trees collection of Purwodadi Botanical Garden.

No. Scientitic Name Total Location/Vac.
1 8. javanicum Miq. * IAIVD, VI XXIID
2 8. cumini (L.) Skeels 2 I1B,VI

8 8. acuminatisimum (Blume) DC. 2 IV C, XXII D

4 8. pycnanthum Merr. & L.M.Perry 2 XXIT E, XXII F
5 8. discophorum (Koord & Valeton) Amshoff 2 XXITE, XXIT F
6 8. polycephalum (Miq.) Merr. & L.M.Perry 1 VI

7 8. jambos (L). Alston 1 VI G

8 8. lineatum (DC.) Merr. & L.M.Perry 1 XXII D

9 8. racemosum (Blume) DC. 1 XXII D

10 8. polyanthum (Wight) Walp. 1 XXII D

11 S. formosum (Wall.) Masam. 1 XXII D

12 §. nervosum A.Cunn. ex DC. 1 XXII D

18 8. sexangulatum (Miq.) Amshoft 1 XXII D

14 S. malaccense (L.) Merr. & L.M.Perry 1 XXITE

15 8. creaghii (Ridl.) Merr. & L.M.Perry 1 XXITE

16 8. aqueum (Burm.f.) Alston 1 XXIIF

17 8. garcinifolium (King) Merr. & L.M.Perry 1 XXII G

[\o}
()8

Total

Physical Factors of Syzygium spp. trees in Purwodadi Botanical Garden
Collection
Measuring tree characteristics, such as height, trunk diameter, and crown ar-
ea, is very important for determining the habitat or physical factors that influ-
ence each individual tree (Sirami & Manuhua 2022). The physical properties
of each species of Syzygium are listed in Table 2, and they will be used to ana-
lyse the type under the "tree or pole" category. Tree height typically ranges
from 6 to 21 meters. The diameter of the trunk then varies from 16 to 73.3
cm. While the diameter of the tree's crown varies from 4.6 to 57 meters.
Lowland forests are characterised by many dense tree-climbing plants,
large buttressed trees, and many trees with tall. In the lowland forest, many
tree species belong to the family Dipterocarpaceae, Lauraceae, Myrtaceae,
Miristicaceae, and Ebenaceae (Nugraha & Kusmana 2022). According to
Baker and Harper (2022) trees can be classified ecologically based on their
stage of growth. The trunk diameter of young trees (poles) ranges from 10 to
20 cm, whereas the diameter of the tree category is greater than 20 cm. Ac-
cording to this idea, Table 2 results from measuring the Syzygium spp. tree's
diameter indicate that the Purwodadi Botanical Garden's Syzygium tree col-
lection falls under the umbrella of poles (young trees) and trees. According to
their height, trees can be categorized into four groups: young small size, old
small size, young big size, and old big size (Ali & Wang 2021). All of the
Syzygium tree species now in existence are included in the three categories,
according to the findings of this theory. Crown base height, diameter at
breast height (usually measured at 1.3 m above ground), tree height, and
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crown radius are some examples of tree-based measurement (Seidel et al.
2019).

Table 2. Data on physical factors of 17 Syzygium spp. tree species in Purwodadi Bo-
tanical Garden collection.

Measurement of Tree Physical Factors

No. Scientific Name Tree Height Stem Diameter Tree crown area
(m) (cm) (m)
1 8. acuminatisimum 9 20.7 2.8
2 8. aqueum 7 17.5 7
3 8. creaghit 10 17.2 6.9
4 8. cumini 10 57.4 57
5 8. discophorum 8 20.7 2.5
6 8. formosum 8 16 4.6
7 8. garcinifolium 13 41 7.72
8 8. jambos 6 27 9
9 8. javanicum 11 29 14.2
10 8. lineatum 11 37.9 10.4
11 S. malaccense 8 26.8 6.4
12 8. nervosum 18 30.3 6.7
13 8. polyanthum 21 42 11.5
14 8. polycephalum 20 73.3 10.58
15 8. pycnanthum 9 25.5 6
16 8. racemosum 14 34.4 20
17 8. sexangulatum 12 29 17

Shape of Syzygium spp. tree in Purwodadi Botanical Garden Collection
There are several considerations in determining the architectural model of a
tree, a handful of morphological characters, such as the position of sexual
structures or the orientation of axis growth (Chomicki et al. 2017). Syzygium
tree observations include branching patterns, branch growth points, and stem
growth patterns. In general, the stem growth pattern of the Syzygium species
is sympodial, with up to 8 species, and monopodial, with up to 8 species.
There is one form of tree with a dichotomous stem growth pattern. These
findings are shown in Table 3. Then, there are up to 14 different forms of or-
thotropic branching and up to 3 different plagiotropic branching patterns
that make up the branching pattern of Syzygium trees species. In terms of
branch development points, the Syzygium species typically has branch growth
points of patterns, which can have up to 9 types, fastigiated, which can have
up to 3, horizontal, which can have up to 4, and declinatus, which can have up
to 1 type (Table 3).

Plant branching patterns will create a tree architectural model, accord-
ing to Shipunov (2023), there are three types of stem growth patterns: mono-
podial, sympodial, and dichotomous. According to KlimeSova et al. (2019),
monopodial branching occurs when the main stem is consistently visible,
sympodial branching occurs when the main stem and branches cannot be dis-
tinguished, and according to Spencer et al. (2023), that dichotomy branching
occurs when the branching divides into two equal portions (Shipunov 2018).
There are two categories of branching patterns: orthotropic and plagiotropic.
Plagiotropic is a branching pattern with a horizontal branch direction, where-
as orthotropic is an upright branching pattern toward the vertical direction
(Gambino et al. 2016). There are four types of branch growth points: patens,
tastigiated, horizontal, and declinatus. With respect to the main stem, fastigi-
ated is created with an angle of less than 30 degrees, patens with a 45-degree
angle, a 90-degree horizontally, and declinatus with an angle greater than 90
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degrees or drooping (Nurdiana 2020). To study the tree architecture model in
each type of Syzygium tree, all patterns were applied.

Table 3. Observation data of 17 Syzygium spp. tree species in Purwodadi Botanical
Garden collection.

Shape Observation Tree Archi-

No. Scientific Name  Stem Branching Branch tecture

Growth Growth Model

Pattern Point
1 S. acuminatisimum Monopodial ~ Orthotropic  Patens Scarrone
2 S aqueum Sympodial Orthotropic  Fastigiated  Stone
8 8. creaghii Monopodial ~ Orthotropic ~ Fastigiated — Attims
4 S. cumini Dichotomy  Orthotropic  Horizontalis Koriba
5 S. discophorum Monopodial ~ Plagiotropic  Horizontalis Petit
6 S. formosum Monopodial ~ Orthotropic  Patens Scarrone
7 8. garcinifolium Sympodial Orthotropic ~ Patens Stone
8 S. jambos Sympodial Orthotropic ~ Patens Stone
9 S. javanicum Sympodial Orthotropic  Patens Stone
10 8. lineatum Sympodial Orthotropic  Patens Stone
11 8. malaccense Monopodial  Plagiotropic  Declinatus Massart
12 S. nervosum Monopodial ~ Plagiotropic  Horizontalis Petit
13 S. polyanthum Monopodial ~ Orthotropic ~ Patens Scarrone
14 S polycephalum Monopodial ~ Orthotropic  Patens Attims
15 S. pycnanthum Sympodial Orthotropic ~ Patens Stone
16 S. racemosum Sympodial Orthotropic  Fastigiated  Stone
17 8. sexangulatum Sympodial Orthotropic  Horizontalis Troll

Architectural model of Syzygium spp. tree in Purwodadi Botanical Gar-
den (PBG) collection

Purwodadi Botanical Garden has an ecosystem resembling a lowland forest
with a dry climate that forms a landscape resembling a tropical forest. Tropi-
cal forests are full of trees with diverse trunk and canopy structures (tree ar-
chitecture model) very similar to those in temperate climates (Heydari et al.
2020). Table 4 displays tree architecture models that were created using in-
formation from physical factor data analysis and branching pattern observa-
tions. Purwodadi Botanical Garden's Syzygium tree architecture collection has
seven models, according to the data. Scarrone, Stone, Attims, Petit, Koriba,
Massart, and Troll are a few of these models. Based on the available infor-
mation, it is known that Syzygium trees own the Stone model the most, with a
total of 7 different types of trees. The Attims model has two varieties of trees,
the Petit model has two types of trees, the Scarrone model has three species of
trees, the Koriba, Massart, and Troll models each have one type of tree (Table
4).

) Based on the publication Tropical Trees and Forests by Helle et al.
(1978) in Shipunov (2023), there are 23 models of tree architecture that are
widely used. Two categories can be made up of the numerous tree architec-
ture models. 1) Trees that are monocausal or have no branches, using the
Holltum and Corner models. 2) The Tomlinson, Schoute, Chamberlain,
McClure, Leeuwenberg, Koriba, Prevost, Fagerlind, Petit, Nozcran, Aubre-
ville, Massart, Roux, Cook, Scarrone, Stone, Rauh, Attims, Mangenot, Cham-
pagnat, and Troll models are polyaxial trees, or trees having more than one
branch. Each tree architecture model has a unique characteristic that is repre-
sented by the branching structure and trunk expansion. Although there was
significant intraspecific variance in response to canopy variety in architectural
traits is related to the functional (Loubota Panzou et al. 2018).
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Table 4. Architectural model of 17 Syzygium spp. tree collection of Purwodadi Bo-
tanical Garden collection.

Tree Architecture Model Scientific Name

Scarrone Syzygrum acuminatisimum
Syzygrum formosum
Syzygrum polyanthum

Stone Syzygrum aqueum
Syzygium garcinifolium
Syzygrum jambos
Syzygrum javanicum
Syzygtum lineatum
Syzygium pycnanthum
Syzygium racemosum

Attims Syzygrum creaghii
Syzygtum polycephalum

Petit Syzygium discophorum
Syzygtum nervosum

Koriba Syzygium cumini

Massart Syzygium malaccense

Troll Syzygium sexangulatum

Scarrone Model

Syzygium. acuminatisimum, Syzygium. polyanthum, and Syzygium. formosum, trees
which is presented in (Figure 4) feature a Scarrone tree architectural model
with a monopodial trunk, orthotropic branching, and the growth point of the
patens branch producing an angle of roughly 45°, according to data in Table
8. Scarrone is a tree architectural model with a sympodial or monopodial
trunk, according to Shipunov (2023). The branching of the Scarrone model
tree is all orthotropic. When the branch and main stem establish a about 4:5°
angle, patens begin to grow (Nurdiana 2020).

il 1"
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Figure 4. (a) Scarrone model (Tomlinson 1983), (b) Syzygium acuminatisimum, (c)
Syzygium formosum, (d) Syzygium polyanthum. Description: * original picture,
**manual illustration, ***Al illustration.

-8-



J. Tropical Biodiversity and Biotechnology, vol. 10 (2025), jtbb12144

Stone Model

The observational data in Table 3 demonstrates that the Stone architectural
model is the most prevalent of all models in the Purwodadi Botanical Gar-
den's collection of Syzygium trees species. Sympodial stems with orthotropic
branching patterns and stem development points ranging from fastigiated to
patens are hallmarks of the Stone model in the data (Figure 5). According to
the Stone model Shipunov (2023). The orthotopic branching and stems con-
tinue to develop sympodially. All trees have growing points that form an an-
gle between 30 and 45 degrees, hence these points are fastigiated and rounded
(Nurdiana 2020).

Attims Model

Observational data in Table 3 demonstrates that Syzygium trees species using
the Attims model exhibit a distinctive monopodial stem growth pattern with
tastigiated and patens branch growth points. Both species have an orthotropic
pattern of branching (Figure 6). According to Shipunov (2023). The Attims
model exhibits continuous growth, a monopodial trunk, and always ortho-
tropic branching. Because the developing point in the Attims model forms an
angle between 30° and 45°, it is patens and fastigiated (Nurdiana 2020).

Petit model

Observation data in Table 8, shows that Syzygium discophorum and Syzygium
nervosum trees have Petit's architectural model. The stem growth pattern of
both species ismonopodial with plagiotropic branching and horizontal branch
growth points (Figure 7). The Petit model has continuous growth with mono-
podial stems and orthotropic or plagiotropic branching (Shipunov 2023). The
horizontal growth point indicates that thedistance between the branch and the
stem forms a 90° angle (Nurdiana 2020).

Koriba Model

The observation data in Table 8 shows that Syzygium cumini trees species
have a Koriba architectural model characterised by dichotomous stem growth
patterns, orthotropic branching patterns and horizontal branch growth points
(Figure 8). The Koribamodel hasa stem that continues to develop sympodially
with orthotopic branching (Shipunov 2023). The tree's growing point forms a
90° angle, which accounts for the horizontal growth point (Nurdiana 2020).

Massart Model

The characteristics of the Massartmodel owned by Syzygium trees species pre-
sented in Table 8 showed that the stem growth pattern is monopodial with
plagiotropic branching patterns and declinatus branch growth points (Figure
9). The Massart model has a monopodial stem with branching that is always
plagiotropic or orthotropic (Shipunov 2023). While the declinatus growing
point is because the tree has a growing point thatforms an angle >90°
(Nurdiana 2020).

T'roll model

The characteristics of the Troll model in Syzygium sexangulatum trees species
presented in Table 3, show that the stem growth pattern is sympodial with
orthotropic branching and horizontal branch growth points (Figure 10). The
Troll model has a sympodial stem with plagiotropic or orthotropic branches
(Shipunov 2023). The stem axis is horizontal (Nurdiana 2020).




J. Tropical Biodiversity and Biotechnology, vol. 10 (2025), jtbb12144

e

ﬂll 0
VS ”1// "'////

' //////'

T,
v |l-" ul NI |
l(‘#"“’(f 0.“ ”//// Y

Figure 5. (a) Stone model (Tomlinson 1983), (b) Syzygium aqueum, (c) Syzygium
garcingfolium, (d) Syzygium jambos, (e) Syzygium javanicum, () Syzigium lineatum, (g)
Syzygium pycnanthum, (h) Syzygium racemosum.
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Figure 6. (a) Attims model (Tomlinson 1983), (b) Syzygium creaghii, (c) Syzygium
polycephalum. Description: * original picture, **manual illustration, ***Aj illustra-
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Figure 7. (a) Petit's model (Tomlinson 1983), (b) Syzygium discophorum, (c) Syzygium
nervosum. Description: * original picture, **manual illustration, ***Aj illustration.

Koriba's model
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Figure 8. (a) Koriba model (Tomlinson 1983), (b) Syzygium cumaini.
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Figure 9. (a) Massart model (Tomlinson 1983), (b) Syzygium malaccense. Description:
* original picture, **manual illustration, ***Ai illustration.

Troll's model

Figure 10. (a) Troll model Shipunov (2023), (b) Syzygium sexangulatum. Description:
* original picture, **¥manual illustration, ***Ai illustration.

Potential Ecosystem Functions of Syzygium spp. Tree Architecture
Models

Tree plays a fundamental role on forest ecosystems to the integrity of biotic
and abiotic environmental influences. The adaptation effects apparently show
in trees characteristic, structures and growth habits (Lin et al. 2018). The
characteristics of the Syzygium species, which have deep and strong roots that
can grasp the soil and avoid landslides, have demonstrated the ability of Syzyg-
tum trees species to promote ecological equilibrium. Additionally, Syzygium
has a broad and intricate crown branching structure, which supports transpi-
ration while reducing erosion because rainwater is absorbed in the tree crown
before reaching the ground. Tree architecture model can help identify one of
the various types of tree that support ecosystem balance (Lin et al. 2018;
Fachruddin et al. 2020).

With orthotropic or upward-facing branching characteristics away from
the ground surface and fastigiated and patens branching angles that form an
angle of less than 90, Syzygium trees species in the Purwodadi Botanical Gar-
den collection with Stone, Sccarone, and Attims architectural models have
upward-facing branching tendencies. The traits of architectural models with
these traits allow them to transpire more effectively than other models be-
cause they can hold more rainwater. Rainwater that lands on the tree canopy
evaporates as soon as it hits the surface because of this. According to Song et
al. (2020), the benefit of vegetation canopy has demonstrated that intercep-
tion loss could account for 10-50 % of total rainfall in various natural and
plantation forests. Erosion risk is decreased as a result.

Plagiotropic or orthotropic branching can be seen in the Koriba, Petit,
Massart, and Troll models of Syzygium trees species that were gathered for
this study, but all of them contain Horizontalis and Declinatus branching an-
gles more than 90 degrees. By dangling and sloping downward, this architec-
tural design creates a crown that leans toward the ground. In forests, the can-
opy changed rainfall kinetic energy and thus, modifying raindrop size and ve-
locity, usually used indicator to express the potential of rainfall erosivity and
predict soil erosion rates (Li et al. 2019)
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The results of research conducted by Rahmania et al. (2024) showed
that Syzygium polycephalum species with attims tree architecture model and
Syzygium acuminatisimum with sccarone tree architecture model had the high-
est interception value. Both have monopodial stems (distinguishable by
branching), orthotropic branching (upward-facing branching), and patens
stem growth direction (the distance between the main stem and branching
forms a 45° angle). Trees with these characteristics have crowns that face up-
wards and away from the ground. This causes rainwater to evaporate imme-
diately by the interception before falling to the ground. Interception is the
rainwater on tree vegetation will be divided into two parts, some of which
will evaporate and some will reach the ground through canopy escape and
stem flow. So, it can support evaporation in the hydrological cycle in the eco-
system.

Although most species' architectural parameters overlapped and there
was significant architectural variation within species, there was a clear corre-
lation between a species' ranking in the probability distributions of architec-
tural parameters and life history traits like adult stature and the amount of
light needed for regeneration. According to these findings, architectural char-
acteristics determines the level of productivity of a forest (Chantrain et al.
2018). The community structure of Syzygium in PBG is characterized by con-
vergence and differentiation in tree design capable of supporting the hydro-
logical cycle at the interception stage in the ecosystem.

CONCLUSION

There are 7 models of tree architecture in the Syzygium species collection of
Purwodadi Botanical Garden. All Syzygium trees species have their own char-
acteristics so that they can be grouped into tree architecture models. Of the
17 Syzygium tree species that met the selection criteria, 7 species have a Stone
-model, 8 species have a Scarrone model, 2 species have Attims and Petit
model, and 1 species each has Koriba, Massart, and Troll model. Each varia-
tion of tree architecture model has different functions to the ecosystem.
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