Journal of Tropical Biodiversity

and Biotechnology

online Bt ik seid

Volume 6, Issue 1, April 2021

Published by:

Faculty of Biology
Universitas Gadjah Mada

In collaboration with:

RONSORSIUN BROTERNOLOGI INDONESIA

J.Trop. Yogyakarta ISSN
Biodiv.Biotech. Volume 6 Issue 1 April 2021 2540-9581




DAFTAR ISl

1. Cover jurnal

2. Halaman pengesahan

3. Artikel final yang sudah dipublikasi

4. Detail jurnal

5. Editor Decision - Submit

6. Editor Decision - Revisi

7. Editor Desicion - Short Communication
8. Acceptance Letter Artikel

9. Proofread Layout



2.
Halaman Pengesahan



Judul

Penulis
NIP
Instansi
Publikasi

Alamat Web (Link)
Penerbit
ISSN

Indeks
Jenis Publikasi

Mengetahui,

Dekan Fakultas M[PA

~Dr. Eng

Dw1 Yuwono, M.T.

HALAMAN PENGESAHAN

- Identification of Dendrobium (Orchidaceae) in Liwa Botanical Garden

Based on Leaf Morphological Characters

: Mahfut, Tundjung Tripeni Handayani, Sri Wahyuningsih, Sukimin

: 198109092014041001

- Jurusan Biologi, Fakultas MIPA, Universitas Lampung

- Journal of Tropical Biodiversity and Biotechnology, Vol. 6, No.1, pp.

1-6, 2021

: https:/doi.org/10.22146/jtbb.59423

http://repository.lppm.unila.ac.id/id/eprint/43093

: Faculty of Biology, Gadjah Mada University
: 2540-9581 (eISSN)

: Scopus Q4 (2021); SJR 2021 : 0.13

: Jurnal Internasional Bereputasi

Bandar Lampung, 14 Juli 2022

Penulis

MU T~

Dr. Mahfut, M.Sc.
NIP. 198109092014041001

21 O LTI RN 0 1|
=T UNIVERSITAS LAMPUNG

| TOL 2C /0T / 8098

NO. INVEN |$SS.0) /20/\ /708 pop
© JEN!S

| PARAF |




3.

Artikel Final Yang
Sudah Dipublikasi



Table of Contents

Short Communications

Biomass Estimation of Eaglewood (Aguilaria filaria (Oken) Mert.) in the Karst Ecosystem of West  jtbb59221
Papua
Andes Hamuraby Rozak, Zaenal Mutagien, Destri

Antibacterial Activity of Kecombrang Flower (Etlingera elatior (Jack) R.M. Sm) Extract against jtbb58528
Staphylococcus epzdermidis and Propionibacterium acnes
Vilya Syafriana, Renita Noviani Purba, Y ayah Siti Djubariah

Seed and Germination Study of a New Guinea Endemic Plant Species Grevillea papnana Diels jtbb61115
Farid Kuswantoro

Identification of Dendrobium (Orchidaceae) in Liwa Botanical Garden Based on Leaf Morphological jtbb59423
Characters
Mabfut, Tundjung Tripeni Handayant, Sri Wabyuningsib, Sukinin

Research Articles

Screening and Identification of Mushrooms Growth Promoting Bacteria on Straw Mushrooms jtbb60618
(Volvariella volvacea)
Indah Juwita Sari, I Nyoman Pugeg Aryantha

Antifungal Activity of Bacterial Isolates from Straw Mushroom Cultivation Medium against jtbb59235
Phytopathogenic Fungi

Masrukhin, Ade Lia Putri, Tri Ratna Sulistiyant, Mubammad Ilyas, Ismn Purnaningsih, IwanSaskiawan,

Mubammad Y usrun Niam

Update on New Species and Record of Fishes in the Coral Triangle Region for the Last 10 Years  jtbb59230
(2008-2019)
Fione Yukita Yalindua, Tegub Peristivady, Putri Saphira 1brabim

Avifaunal Diversity and Community Structure in Universitas Brawijaya Forest, East Java, jtbb58335
Indonesia
Agus Nurrofik, Mubammad Fathoni, Agung Sib Kurnianto, Lubur Septiadi, Nia Kurniawan

Callus induction and secondary metabolite profile from Elephantopus scaber L. jtbb59234
Junairiah, Diah Ayu Wulandari, Edy Setiti Wida Utami, Nabilah Istighfari Zuraidassanaaz

The Use of DNA Barcoding and Phylogenetic Analysis to Improve Identification of Usrzea spp. jtbb58635
Based on ITS rDNA

Miftabul Jannah, Mubammad Rifgi Hariri, Rina Sri Kasiamdari, Niken Satuti Nur Handayani

The Abundance of Fish Species in Branched (branching) and Table (fabulate) Coral Habitat on jtbb59481
Tanjung Beach, Muna Island, Southeast Sulawesi
Mubamad Tasylan, Mubanimad Sirih

Potential Screening of Bacteriocinogenic-Lactic Acid Bacteria from Mangrove Sediment of jtbb61927
Logending Beach for Fisheries Product Preservation
Dyah Fitri Kusharyati, Taruna Dwi Satwika, Afifah Mariana, Anwar Rovik



Ethnobotanical and Phytochemical Study of Bayur (Pterospernum javanicum Jungh.) on Sasak Tribe
around Mount Rinjani National Park, West Lombok as a Conservation Effort
Putri Sri Andila, Tri Warseno, 1 Putn Agus Hendra Wibawa, I Gede Tirta

Predicting the Distribution of Sunda Pangolin (Manis javanica Desmarest, 1822) in Way Canguk
Research Station, Bukit Barisan Selatan National Park, Lampung
Silvi Dwi Anasari, Wnlan Pusparini, Noviar Andayani

Review Article

Nutrigenomic and Biomolecular Aspect of Moringa oleifera Leatf Powder as Supplementation for
Stunting Children

Agus Indra Yudhistira Diva Putra, Nyoman Budhi Wirananda Setiawan, Made Indira Dianti Sanjiwani,
Ida Ayn Tka Wahyuniari, Agung Wiwiek Indrayani3

itbb61008

itbb58612

itbb60113



JTBB

and Biotechnology

online http://jtbb.orid

Journal of Tropical
Biodiversity and Biotechnology

Home About User Home Search Current Archives Announcements Statistics Indexing & Accreditation

Home > Vol 6, No 1(2021) > Mahfut

Identification of Dendrobium (Orchidaceae) in Liwa Botanical Garden
Based on Leaf Morphological Characters

@ https:/idoi.org/10.22146/jtbb.59423
Mahfut Mahfut[m, Tundjung Tripeni Handayani@}, Sri Wahyu ningsw‘h(g}, Sukimin Sukimin(‘”

(1} Department of Biology, Faculty of Mathematics and Natural Sciences, University of Lampung
(2) Department of Biology, Faculty of Mathematics and Natural Sciences, University of Lampung
(3} Department of Biology, Faculty of Mathematics and Natural Sciences, University of Lampung
(4} Liwa Botanical Garden
(*] Corresponding Author

Abstract

Orchid is one of the most popular ornamental plants in the world. One of the orchid genera that is collected in 2 large number and known to
have high morphological variations in the Liwa Botanical Garden is Dendrobium. However, to date, many Dendrobium collections have not
been identified. Given the urgency of identification and the limitations of specimens in the fizld, especially flower organs, this study is
important. This study aims to determine variations in morphological characters, phenetic relationships, and to identify Dendrobium
collections based on leaf morphological characters in the Liwa Botanical Garden. Five accessions of Dendrobium were collected, namely
CAT140, CAT 144, CAT 271, CAT 274, and IRD15. Observation of 11 morphological characters leaves showed that leaf had high variations.
The phenetic relationship based on the Gower similarity value and the UPGMA method shows that the Dendrobium in the Liwa Botanical
Garden can be classified into 2 main groups formed with a similarity index value of 0.813. Based on Principle Component analysis values, it
is known that the characters that have a large influence on grouping are the ratio of leaf length and width, leaf cross section, and leaf
arrangement. The phenetic dendrogram topology is supported by the morphological character classification. The results of this study are
expected to be basic information in the identification of natural orchids and conservation efforts in the Liwa Botanical Garden.
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ABSTRACT

Orchid is one of the most popular ornamental plants in the world. One of the
orchid genera that is collected in a large number and known to have high
morphological variations in the Liwa Botanical Garden is Dendrobinm. However, to
date, many Dendrobium collections have not been identified. Given the urgency of
identification and the limitations of specimens in the field, especially flower organs,
this study is important. This study aims to determine variations in morphological
characters, phenetic relationships, and to identify Dendrobium collections based on
leaf morphological characters in the Liwa Botanical Garden. Five accessions of
Dendrobinm were collected, namely CAT140, CAT 144, CAT 271, CAT 274, and
IR015. Observation of 11 morphological characters leaves showed that leaf had
high variations. The phenetic relationship based on the Gower similarity value and
the UPGMA method shows that the Dendrobinm in the Liwa Botanical Garden can
be classified into 2 main groups formed with a similarity index value of 0.813.
Based on Principle Component analysis values, it is known that the characters that
have a large influence on grouping are the ratio of leaf length and width, leaf cross
section, and leaf arrangement. The phenetic dendrogram topology is supported by
the morphological character classification. The results of this study are expected to
be basic information in the identification of natural orchids and consetvation
efforts in the Liwa Botanical Garden.

Keywords: orchid, morphological leaf, identification, Dendrobium, UPGMA,
Liwa Botanical Garden

Orchidaceae (orchids) is one of the biggest plant families that consist of
approximately 25,000 species belongs to over 900 genera across the world.
Orchids have high variations in the morphology of the flowers, leaves, and
stems (pseudobulbs). Dendrobium is one of the orchid genera containing a
large number of species (approximately 1500 species) widely spread across
the world, from Japan, China, India, the Malacca Peninsula, Indonesia, the
island of Papua, to Australia. This orchid has a charming flower (Dressler
1993; Kartikaninetum et al. 2004; Kumalawati et al. 2011; Hartati & Darsana
2015).

Dendrobium comes from the words "dendro" (tree) and "bios" (life).
Dendrobium means orchids that grow on a living tree. Dendrobinm has various
shapes, sizes, and colors of flowers. Flowers that have bloomed can last in

Copyright: © 2021, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)
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one day to more than 30 days and each stem can have one to more than 20
flowers. Many Dendrobinm grows at locations with an altitude less than 400
meters above sea level (Pang et al. 2012; De et al. 2015; Darmawati et al.
2018:; Indraloka et al. 2019; Zahara & Win 2019; Yuan et al. 2020).

The Liwa Botanical Garden located in West Lampung Regency
(Lampung, Sumatra island) is an institution that performs ex situ
conservation of plants including orchids. Orchids have been given high
priority in conservation because many orchids are threatened in the wild
because of exploitation and overcollection for economic reasons that lead to
the population decline and disappearance of many orchid species. Another
threatening factor is deforestation causing the loss and damage of orchids, a
natural habitat that will lead to the extinction of orchids. Liwa Botanical
Garden has an important role in the preservation and conservation of plants
including orchids. Many orchid species have been collected from the natural
habitats for conservation purposes in the Liwa Botanical Gardens. However,
many orchid species have not yet been identified in these gardens (Solihah
2015; Adi et al. 2019; Mahfut et al. 2019).

Identification of orchid species is important in orchid conservation.
The present study focussed on the identification of some specimens of
Dendrobium (one of the largest orchid genera) that will be based on the
morphological characters as one of the important tools in the plant's
taxonomic and systemic basis. The morphological characters that will be used
in the present study are leaf morphology. Given the urgency of identification
and the limitations of specimens in the field, especially flower organs, this
study is important. This study aims to determine variations in morphological
characters and phenetic relationships for the identification of Dendrobium in
the Liwa Botanical Garden. The results of this study are expected to serve as
basic information in the identification of natural orchids to support
conservation in the Liwa Botanical Garden.

Sample collection

Sample collections that were identified based on leaf morphological
characters included 5 accessions with sample codes CAT140, CAT 144, CAT
271, CAT 274, and IR015 (Table 1). Dendrobinm samples were chosen based
on orchid data that had not yet been identified. Overall, the sample
accessions are native orchids to Lampung.

Table 1. List of accessions of Dendrobium samples in the Liwa Botanical Garden.

No. Acc. Species Origin Location

CAT140 Dendrobium sp. Bukit Barisan Selatan National Park
CAT144 Dendrobinm sp. Seminung Forest

CAT271 Dendrobium sp. Bukit Barisan Selatan National Park
CAT274 Dendrobium sp. Bukit Barisan Selatan National Park
TRO15 Dendrobinm sp. Bukit Barisan Selatan National Park

The morphological identification
The morphological identification was performed by direct observation to the
leaf morphology characters including leaf shape, length (L)) and width (W) tip
shape, cross section, arrangement, edge shape, surface texture, symmetry, and
arrangement (Dressler 1993; Kartikaningrum et al. 2004; Hartati & Darsana
2015).

Based on observations of morphological characters, orchid plants have
a high variation. These variations were found in habitus, pseudobulb, leaves,
and flowers (Dressler 1993; Kartikaningrum et al. 2004; Hartati & Darsana

-2-
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2015). In this research characterization of the flower was not performed
because limited specimens were obtained in the field and had not flowered
yet.

Based on observations, Dendrobinm leaves are known as the most varied
organs (Table 2). Variations in leaf characters included leaf shape (S), length
(L), width (W), tip shape, cross section, arrangement, edge shape, surface
texture, and symmetry. Overall, the accession of Dendrobinm samples at the
Liwa Botanical Garden showed different morphological characters of the
leaves, namely the cross-section. The leaf cross section of samples with
accession numbers CAT 274, CAT 140, and IR 015 are semi terete, whereas
that of a sample with accession number CAT 144 is terate and CAT 271 is
flat. In addition, leaf arrangement was found in all samples are alternate.

Table 2. Leaf Type of Accession of Dendrobinm samples in the Liwa Botanical
Garden. Bar = 1 cm.

No. Acc Leaf Shape

CAT140

CAT144

CAT271

CAT274

IRO15
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The ratio difference between leaf length and width between the five
accessions show that the shapes of the leaves of the five accessions are
different. The complete identification of the morphology of the leaves of the

Dendrobium accession sample at the Liwa Botanical Garden is presented in
Table 3.

Table 3. Variation of morphological characters of the accession of Dendrobinm
samples in the Liwa Botanical Garden.

Morphology ~ CAT 274 CAT 144  CAT 140 1R 015 CAT 271
Character

Leaf Shape Ovate Triangular ~ Oblong Lanceolate  Llinear
®)

Length (L) L:45cm  L:*1,7ecm L:95cm L:8cm L: 8,5 cm
and width W:1cm W:05cm W:1,5cm  W:2cm W: 1,5 cm

(W) of leat

Leaf Tip Obtuse Acuminate  Obtuse Acute Acuminate

Leaf Cross Semi Terete Semi Semi Flat

Section terete terete terete

Arrangement  Alternate  Alternate Alternate  Alternate Alternate

of Leaves

Leaf Edge Frayed Frayed Frayed Frayed Frayed
(flat) (flat) (flat) (flat) (flat)

Leaf Surface Haitless Haitless Hairless Haitless Haitless

Texture (smooth)  (smooth) (smooth)  (smooth) (smooth)

Leaf Symmetry Symmetry  Symmetry Symmetry  Symmetry

Symmetry

Based on Table 3, it is known that most of the accessions of
Dendrobium samples in the Liwa Botanical Garden showed different
morphological characters in the leaves.

Phenetic Analysis

The Phenetic analysis is performed through cluster analysis methods and
Principal Component Analysis (PCA). Cluster analysis begins with the
morphological character scoring, then the Gower (Gower’s General
Similarity) similarity value is calculated which results in a matrix of similarity
between accessions. Data matrix similarity is done by agglomerative
hierarchical clustering using the UPGMA method and displayed in the form
of a dendrogram.

Phenetic analysis on Dendrobinm is performed through 2 methods,
namely cluster analysis, and PCA. Cluster analysis begins with the
morphological character scoring, then the Gower (Gower’s General
Similarity) similarity value is calculated which results in a matrix of similarities
between accessions. Then the similarity matrix data is done by agglomerative
hierarchical clustering using the UPGMA method. The results of cluster
analysis of 5 Dendrobinm accessions based on the characters produced by the
dendrogram are presented in Figure 1.

Grouping the sample based on the level of similarity between
accessions calculated using the gower coefficient formula and UPGMA was
chosen for the clustering technique to produce a dendrogram showing 2
main groups formed with a similarity index value of 0.813 marked as group A
and group B. Group A consists of CAT 144 which has a distinguishing
character that distinguishes from group B, namely the cross section of the
double leaf character (Figure CAT 144). Group B consists of CAT 140, CAT
271, IR 015, and CAT 274 which have symmetrical cross-section characters
(Figure CAT 140, CAT 271, IR 015, and CAT 274). Group B is divided into
2 sub-groups with a similarity index value of 0.861 marked with B1 and B2

4-
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UPGMA

CAT144

CAT140

CAT271

‘ IRO15

\ CAT274

Gower General Similarity Coefficient

Figure 1. Dendrogram of 5 accessions Dendrobinm samples from the Liwa Botanical Garden using UPGMA.

on the dendrogram. Characters that show the difference on ratio of the
length and width of the leaf and leaf arrangement are same in all samples.
Subgroup B1 consists of CAT 140, while subgroup B2 consists of CAT 271,
IR 015, and CAT 274. B2 subgroups are divided into 2 namely B2a and B2b
based on differences in leaf length and width ratios. The grouping of IR 015
and CAT 274 in one B2b group with a similarity level of 100% indicates that
they are the same type. Based on the PCA values, it can be seen that the
characters that have a large influence on grouping are the ratio of leaf length
and width (PLD), leaf cross section (PMD), and leaf arrangement (DKD).
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Identification of Dendrobium_ (Orchidaceae) in Liwa Botanical Garden Based on Leaf

Morphological Characters

Abstract

Orchid is one of the most popular ornamental plants in the world. One of the orchid genera

that is collected.in a large number and known to have high morphological variations in the

Liwa Botanical Garden is Dendrobium. However, to date many Dendrobium collections have

not been identified. Given the urgency of identification and the limitations of specimens in
the field, especially flower organs, this study is important. This study aims to determine
variations in morphological characters, phenetic relationships and to identify Dendrobium
collections based on leaf morphological characters_in the Liwa Botanical Garden. Five
accessions of Dendrobium were collected, namely CAT140, CAT 144, CAT 271, CAT 274,
and IR015. Observation of 11 morphological characters leaves showed that leaf had high
variations. The phenetic relationship based on the Gower similarity value and the UPGMA
method shows that the Dendrobium in the Liwa Botanical Garden can be classified into 2
main groups formed with a similarity index value of 0.813. Based on Principle Component
analysis values, it is known that the characters that have a-large influence on grouping are the

ratio of leaf length and width, leaf cross section, and leaf arrangementsitting.. The resulting

[Formatted: Not Highlight

phenetic dendrogram topology is supported by the morphological character classification.
The results of this study are expected to be basic information in the identification of natural

orchids and conservation efforts in the Liwa Botanical Garden.

Keywords: orchid, morphological leaf, identification, Dendrobium, UPGMA, Liwa Botanical

Garden
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1. Introduction

Orchidaceae (orchids) is one of the biggest plant families that consist of

approximately 25,000 species belong to over 900 genera across the world. Orchids have high
variations in the morphology of the flowers, leaves and stems (pseudobulbs). Dendrobium_is

one of orchid genera containing a large number of species ( approximately 1500 species)

widely spread across the world, from Japan, China, India, the Malacca Peninsula, Indonesia,

the island of Papua, to Australia. This orchid has a charming flower (Dressler, 1993;

Kartikaningrum et al., 2004; Kumalawati et al., 2011; Hartati and Darsana, 2015).

Dendrobium comes from the words "dendro" (tree) and "bios" (life). Dendrobium
means orchids that grow on a living tree. Dendrobium has various shapes, sizes and colors of
flowers. Flowers that have bloomed can last in one day to more than 30 days and each stem
can have one to more than 20 flowers. Many Dendrobium grow at locations with an altitude

less than 400 meters above sea level-(Solihah, 2015; Mahfut et al., 2019).

The Liwa Botanical Garden_located in West Lampung Regency (Lampung, Sumatra island)

is an institution that perform ex situ conservation of plants including orchids. Orchids have
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been given high priority in the conservation because many orchids are threatened in the wild

because of exploitation_and overcollection for economic reasons that lead to the population

decline and disappearance of many orchid species. Another threatening factor is deforestation

causing the loss and damage of orchids’ natural habitat that will have consequences of

orchids are becoming extinct. Liwa Botanical Garden have an important role for preservation

and conservation of plants including orchids. Many orchid species have been collected from

the natural habitats for conservation purposes in the Liwa Botanical Gardens. However,

many orchid species have not vet been identified in this gardens (Solihah, 2015; Adi et al.,

2019; Mahfut et al., 2019).

Identification of orchid species is important in the orchid conservation. The present

study focussed on the identification of some speciemens of Dendrobium (one of the largest

orchid genera) that will be based on_the morphological characters as one of important tools in

the plant's taxonomic and systemic basis. The morphological characters that will be used in

the present study are leaf morphology. Given the urgency of identification and the limitations

of specimens in the field, especially flower organs, this study is important. This study aims to
determine variations in morphological characters and phenetic relationships for identification
of Dendrobium in the Liwa Botanical Garden. The results of this study are expected to serve
as basic information in the identification of natural orchids to support conservation in the

Liwa Botanical Garden.

2. Materials and methods
2.1. Sample collection

Leaves of Dendrobium accessions in the Liwa Botanical Garden that are native to

Lampung were collected as samples. The sample collection was conducted in December 2019
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- February 2020 at the orchid green house in the Liwa Botanical Garden. Dendrobium
samples were chosen based on orchid data that had not yet been identified. All samples were

tabulated and documented with photos.

2.2. The morphological identification

The morphological identification was performed by direct observation to the leaf

morphology characters including leaf shape, length (P) and width (L) -ip shape, cross Comment [F1]: Please check the abbreviatior
for length and width through all the manuscript. |
R this part length is abbbreviated as P, while in Tab
section, arrangement, edge shape, surface texture, symmetry, and arrangement (Dressler, length is abbreviated as L. Similarly, in this part,
width is abbreviated as L, while in Table 3 width i
abbreviated as W. Please be consistent to use the
abbreviation. Better to use L for Length and W fo
Width through all the manuscript.

1993; Kartikaningrum et al., 2004; Hartati and Darsana, 2015).

2.3. Phenetic analysis

Phenetic analysis is dene-performed through cluster analysis methods and Principal
Component Analysis (PCA). Cluster analysis begins with the morphological character
scoring, then the Gower (Gower’s General Similarity) similarity value is calculated which
results in a matrix of similarity between accessions. Data matrix similarity is done by
agglomerative hierarchial clustering using the UPGMA method and displayed in the form of

dendrogram.

3. Results and Discussion
3.1. Sample collection

Sample cCollections resuts-ebtainedthat were identified based on leaf morphological

characters included -5 accessions ef-Bendrobium-samples-with sample codes CAT140, CAT

144, CAT 271, CAT 274, and IR015 (Table 1). Overall, the sample accessions are native

orchids to Lampung.
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Table 1%. List of accessions of Dendrobium samples in the Liwa Botanical Garden

No. Acc. Species Origin Location

CAT140 Dendrobium sp. Bukit Barisan Selatan National Park
CAT144 Dendrobium sp. Seminung Forest

CAT271 Dendrobium sp. Bukit Barisan Selatan National Park
CAT274 Dendrobium sp. Bukit Barisan Selatan National Park
IR015 Dendrobium sp. Bukit Barisan Selatan National Park

3.2. The morphological identification

Based on observations of morphological characters, orchid plants have a high
variation. These variations were found in habitus, pseudobulb, leaves, and flowers (Dressler,
1993; Kartikaningrum et al., 2004; Hartati and Darsana, 2015). In this research the

characterisation of the flower wais not dere—performed because limited ergan-specimens

obtained en-in the field and had not flowered vet.

Variation in habitus is seen in plant height, which-ranges-from50—125em-Plant-heightcan

be categorized into 2o nameky = 100 em shorty and = 100 em theieht (Figure 1),

Comment [F2]: No..habitus of orchids is not
related to plant height. Please refer Dressler (199
and Kartikaningrum et al (2204) for the definition
orchid habitus and the two types of orchid habits
(monopodial and sympodial).

Furthermore, this manuscript only focussed on th
leaf morphological characters. Better not to use
plant height character as it is not related to leaf
morphology. Moreover, plant height is commonly
related to the plant age.

Comment [F3]: Better in Figure 1 focus on the
leaf arrangement (phyllotaxis)
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‘ Figure 1%. Habitus accession of Dendrobium samples in the Liwa Botanical Garden: A. CAT \

274, B. CAT 144, C. CAT 140, D. IR 015, E. CAT 271.

Based on observations, Dendrobium leaves are known as the most varied organs
(Table 2). Variations in leaf characters included leaf shape, length (P), width (L), tip shape,

cross section, arrangement, edge shape, surface texture, and symmetry.

Overall, the accession of Dendrobium samples at the Liwa Botanical Garden showed
different morphological characters of the leaves, namely the cross-section and leaf

sittingarrangement. The leaf cross section of samples with accession number CAT 274, CAT

Comment [F4]: Better in Figure 1 focus on the
leaf arranement (phyllotaxis). Suggestion for
Pictures in Figure 1, Better to blur the path and
focuss on the picture of leaf arrangement

{ Formatted: Font: Italic

Comment [F5]: Please check for the consister
abbreviation for leaf length and width




124 | 140, and IR 015 are semi terete, whereas that of sample with accession number CAT 144 is

125  terate and CAT 271 is flat. \In addition, leaf arrangement was found in all samples are

126 alternate. ‘ Comment [F6]: Please re-check and re-
write..Leaf arrangement in all samples is alternat
(the same)..it is contradicted with the first senter

Table 2. Leaf Type of Accession of Dendrobium Samples in the Liwa Botanical Garden. in this paragraph leaf arrangement is different
Bar=1cm. between samples
No. Acc. Leaf Shape
CAT140

CAT144
CAT271 '
e
CAT274 B
IR015 E .
——
127 —
128 The different of ratio between leaf length and width between the five accession show

129  that the shape of the leaves of the five accessions are different. The length and width of the
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accession sample at the Liwa Botanical Garden is presented in Table 3. \

Dendrobium samples in the Liwa Botanical Garden

leaves differed from one sample to another. In CAT 274 samples (P: 4.5 cmand L: 1 cm),
CAT 144 samples (P: £ 1.7 cmand L: 0.5 cm), CAT 140 samples (P: 9.5cmand L : 1.5 cm),
IR 015 samples (P: 8 cm and L: 2 cm), and CAT 271 samples (P: 8.5 cm and L: 1.5 cm).

In samples that have a longer leaf length morphological character CAT 140 (P: 9.5 cm
and L: 1.5 cm), IR015 (P: 8 cm and L: 2 cm) and CAT 271 (P: 8.5 cm and L: 1.5 cm) will
have a higher plant height habitus compared to samples that have shorter leaf morphological
characters in CAT 274 samples (P: 4.5cmand L: 1 cm) and CAT 144 (P: £ 1.7cmand L:
0.5 cm). Furthermore, there is also a striking difference in the morphological character of the
lowest plant leaves, namely in CAT 144 (P: £ 1.7 cm and L: 0.5 cm). Other character
differences also have the lowest plant height habitus and have a thicker leaf thickness than

the others. The complete identification of the morphology of the leaves of the Dendrobium

TTbIe 3. Nariation of leaf character results-of-morpholegical-identification-of accession of

Leaves

Morphology CAT 274  |CAT 144 CAT 140 IR 015 CAT 271

Character

Leaf Shape Ovate Triangular Oblong Lanceolate Linear
L:45cm L:+1,7cm L:9,5cm L:8cm L:85cm

Length (L) and

width (W) of leaf W: 1cm W: 0,5cm W: 1,5cm W: 2cm W: 1,5cm

Leaf Tip Obtuse Acuminate Obtuse Acute Acuminate
Semi terete [Terete Semiterete  [Semi terete  |Flat

Leaf Cross

Section

Arrangement of |Alternate  |Alternate Alternate Alternate Alternate

Frayed (flat)

Frayed (flat)

Frayed (flat)

Frayed (flat)

Frayed (flat)

Leaf Edge

Leaf Surface Hairless Hairless (smooth) [Hairless Hairless Hairless (smooth)
Texture (smooth) (smooth) (smooth)

Leaf Symmetry Symmetry [Symmetry Symmetry Symmetry Symmetry

142

Comment [F7]: No need to discuss relationsh
between leaf size and plant height.

characters..in other parts it was mentioned using

Comment [F8]: This is based on 8 morpholog
morphological characters. Please re-check
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Based on Table 3, it is known that most of the accessions of Dendrobium samples in

the Liwa Botanical Garden showed different morphological variation in the leaves. r-ether

; ; 1 i 7 [ Comment [F9]:

3.3. Phenetic Analysis

Phenetic analysis on Dendrobium is performed through 2 methods, namely cluster
analysis and PCA. Cluster analysis begins with the morphological character scoring, then the
Gower (Gower’s General Similarity) similarity value is calculated which results in a matrix
of similarities between accessions. Then the similarity matrix data is done by agglomerative
hierarchial clustering using the UPGMA method. The results of cluster analysis of 5
Dendrobium accessions based on the characters produced by dendrogram are presented in

Figure 2.
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UPGMA

CAT144

CAT140

CAT271

| IR015

| cAT24

Gower General Similarity Coeficient

Figure 2. Dendrogram of 5 accessions of Dendrobium samples from the Liwa Botanical

Garden using UPGMA.

Grouping the sample based on the level of similarity between accessions calculated
using the gower coefficient formula and UPGMA was chosen for the clustering technique to
produce a dendogram showing 2 main groups formed with a similarity index value of 0.813
marked as group A and group B. Group A consists of CAT 144 which has a distinguishing
character that distinguishes from group B, namely the cross section of the double leaf
character (Figure CAT 144). Group B consists of CAT 140, CAT 271, IR 015, and CAT 274
which have symmetrical cross-section characters (Figure CAT 140, CAT 271, IR 015, and
CAT 274). Group B is divided into 2 sub-groups with a similarity index value of 0.861
marked with B1 and B2 on the dendogram. Characters that show the difference between the
two, namely the ratio of the length and width of the leaf and \Ieaf arrangement. Subgroup B1
consists of CAT 140, while subgroup B2 consists of CAT 271, IR 015, and CAT 274. B2
subgroups are divided into 2 namely B2a and B2b based on differences in leaf length and
width ratios. The grouping of IR 015 and CAT 274 in one B2b group with a similarity level

of 100% indicates that they are the same type. Based on the [Principle Component Analysis

Comment [F10]: No..The leaf arrangement w
previously mentioned as the same in all samples
(alternate). Please re-check
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(PCA) values, it can be seen that the characters that have a large influence on grouping are

[Comment [F11]: Where is the figure of PCA?

the ratio of leaf length and width (PLD), leaf cross section (PMD), and leaf sitting

arrangement (DKD). Mariabitity-ef-orchid-leatcharacters-can-be-possible-due-to-the

4. Conclusions
Five accessions ef-Dendrobium-from Liwa Botanical Garden were identified to the

level genus Dendrobium based on leaf morphological characters and phenetic relationships.

The observation of 11 morphological characters showed that leaf organs had high variations.

( comment [F12]: 11 or8?

The phenetic relationship based on the Gower similarity value and the UPGMA method
shows that the Dendrobium genus in the Liwa Botanical Garden can be classified into 2 main
groups formed with a similarity index value of 0.813. Based on Principle Component analysis
values, it is known that the characters that have a large influence on grouping are the ratio of
leaf length and width, leaf cross section, and leaf arrangement. The resulting phenetic

dendrogram topology is supported by the morphological character classification.
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Identification of Dendrobium in Liwa Botanical Garden Based on Leaf Morphological

Characters

Abstract

Orchid is one of the most popular ornamental plants in the world. One of the orchid genera

that is collected.in a large number and known to have high morphological variations in the

Liwa Botanical Garden is Dendrobium. However, to date many Dendrobium collections have
not been identified. Given the urgency of identification and the limitations of specimens in
the field, especially flower organs, this study is important. This study aims to determine
variations in morphological characters, phenetic relationships and to identify Dendrobium
collections based on leaf morphological characters_in the Liwa Botanical Garden. Five
accessions of Dendrobium were collected, namely CAT140, CAT 144, CAT 271, CAT 274,
and IR015. Observation of 11 morphological characters leaves showed that leaf had high
variations. The phenetic relationship based on the Gower similarity value and the UPGMA
method shows that the Dendrobium in the Liwa Botanical Garden can be classified into 2
main groups formed with a similarity index value of 0.813. Based on Principle Component
analysis values, it is known that the characters that have a large influence on grouping are the
ratio of leaf length and width, leaf cross section, and leaf sitting. The resulting phenetic
dendrogram topology is supported by the morphological character classification. The results
of this study are expected to be basic information in the identification of natural orchids and

conservation efforts in the Liwa Botanical Garden.

Keywords: orchid, morphological leaf, identification, Dendrobium, UPGMA, Liwa Botanical

Garden
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1. Introduction

Orchidaceae (orchids) is one of the biggest plant families that consist of

approximately 25,000 species belong to over 900 genera across the world. Orchids have high
variations in the morphology of the flowers, leaves and stems (pseudobulbs). Dendrobium_is

one of orchid genera containing a large number of species (approximately 1500 species)

widely spread across the world, from Japan, China, India, the Malacca Peninsula, Indonesia,

the island of Papua, to Australia. This orchid has a charming flower (Dressler, 1993;

Kartikaningrum et al., 2004; Kumalawati et al., 2011; Hartati and Darsana, 2015).

Dendrobium comes from the words "dendro" (tree) and "bios" (life). Dendrobium
means orchids that grow on a living tree. Dendrobium has various shapes, sizes and colors of
flowers. Flowers that have bloomed can last in one day to more than 30 days and each stem
can have one to more than 20 flowers. Many Dendrobium grow at locations with an altitude

less than 400 meters above sea level-(Solihah, 2015; Mahfut et al., 2019).

The Liwa Botanical Garden located in West Lampung Regency (Lampung, Sumatra island)

is an institution that perform ex situ conservation of plants including orchids. Orchids have
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been given high priority in the conservation because many orchids are threatened in the wild

because of exploitation and overcollection for economic reasons that lead to the population

decline and disappearance of many orchid species. Another threatening factor is deforestation

causing the loss and damage of orchids’ natural habitat that will have consequences of

orchids are becoming extinct. Liwa Botanical Garden have an important role for preservation

and conservation of plants including orchids. Many orchid species have been collected from

the natural habitats for conservation purposes in the Liwa Botanical Gardens. However,

many orchid species have not vet been identified in this gardens (Solihah, 2015; Adi et al.,

2019; Mahfut et al., 2019).

Identification of orchid species is important in the orchid conservation. The present

study focussed on the identification of some speciemens of Dendrobium (one of the largest

orchid genera) that will be based on the morphological characters as one of important tools in

the plant's taxonomic and systemic basis. The morphological characters that will be used in

the present study are leaf morphology. Given the urgency of identification and the limitations

of specimens in the field, especially flower organs, this study is important. This study aims to
determine variations in morphological characters and phenetic relationships for identification
of Dendrobium in the Liwa Botanical Garden. The results of this study are expected to serve
as basic information in the identification of natural orchids to support conservation in the

Liwa Botanical Garden.

2. Materials and methods
2.1. Sample collection

Leaves of Dendrobium accessions in the Liwa Botanical Garden that are native to

Lampung were collected as samples. The sample collection was conducted in December 2019




76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

- February 2020 at the orchid green house in the Liwa Botanical Garden. Dendrobium
samples were chosen based on orchid data that had not yet been identified. All samples were

tabulated and documented with photos.

2.2. The morphological identification

The morphological identification was performed by direct observation to the leaf
morphology characters including leaf shape, length (P) and width (L)-tip shape, cross section,
arrangement, edge shape, surface texture, symmetry, and arrangement (Dressler, 1993,;

Kartikaningrum et al., 2004; Hartati and Darsana, 2015).

2.3. Phenetic analysis

Phenetic analysis is done through cluster analysis methods and Principal Component
Analysis (PCA). Cluster analysis begins with the morphological character scoring, then the
Gower (Gower’s General Similarity) similarity value is calculated which results in a matrix
of similarity between accessions. Data matrix similarity is done by agglomerative hierarchical

clustering using the UPGMA method and displayed in the form of dendrogram.

3. Results and Discussion
3.1. Sample collection

Collection results obtained 5 accessions of Dendrobium samples with sample codes
CAT140, CAT 144, CAT 271, CAT 274, and IR015 (Table 1). Overall, the sample

accessions are native orchids to Lampung.

Table 1%. List of accessions of Dendrobium samples in the Liwa Botanical Garden



No. Acc. Species Origin Location

CAT140 Dendrobium sp. Bukit Barisan Selatan National Park
CAT144 Dendrobium sp. Seminung Forest

CAT271 Dendrobium sp. Bukit Barisan Selatan National Park
CAT274 Dendrobium sp. Bukit Barisan Selatan National Park
IR015 Dendrobium sp. Bukit Barisan Selatan National Park

101

102 3.2. The morphological identification

103 Based on observations of morphological characters, orchid plants have a high

104  variation. These variations were found in habitus, pseudobulb, leaves, and flowers (Dressler,
105 1993; Kartikaningrum et al., 2004; Hartati and Darsana, 2015). In this research the character

106 of the flower is not done because of limited organ specimens obtained on the field.

107  Variation in habitus is seen in plant height, which ranges from 50 - 125 cm. Plant height can
108  be categorized into 2, namely < 100 cm (short) and> 100 cm (height) (Figure 1).

109



110
111

112
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115

116

117
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119

120

‘ Figure 1%. Habitus accession of Dendrobium samples in the Liwa Botanical Garden: A. CAT

274, B. CAT 144, C. CAT 140, D. IR 015, E. CAT ]271].

Based on observations, Dendrobium leaves are known as the most varied organs
(Table 2). Variations in leaf characters included leaf shape (S), length (P), width (L), tip

shape, cross section, arrangement, edge shape, surface texture, and symmetry.

Overall, the accession of Dendrobium samples at the Liwa Botanical Garden showed
different morphological characters of the leaves, namely the cross-section and leaf sitting.

The leaf cross section of samples with accession number CAT 274, CAT 140, and IR 015 are

Comment [A1]: Please add scale bars to indic
the size of the plants




121 | semi terete, whereas that of sample with accession number CAT 144 is terate and CAT 271 is

122 flat. In addition, leaf arrangement was found in all samples are alternate.

Table 2. Leaf Type of Accession of Dendrobium Samples in the Liwa Botanical Garden. [Comment [A2]: italic
Bar=1cm.
No. Acc. Leaf Shape
CAT140

CAT144
CAT271 '
e
CAT274 .
IR015 E |
123 -
124 The different of ratio between leaf length and width between the five accession show

125 | that the shape of the-leaves of the five accessions are different. The length and width of the

126  leaves differed from one sample to another. In CAT 274 samples (P: 4.5 cm and L: 1 cm),
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accession sample at the Liwa Botanical Garden is presented in Table 3.

CAT 144 samples (P: £ 1.7 cm and L: 0.5 cm), CAT 140 samples (P: 9.5cmand L : 1.5 cm),
IR 015 samples (P: 8 cm and L: 2 cm), and CAT 271 samples (P: 8.5 cm and L: 1.5 cm).

In samples that have a longer leaf length morphological character CAT 140 (P: 9.5 cm
and L: 1.5 cm), IR015 (P: 8 cmand L: 2 cm) and CAT 271 (P: 8.5cm and L: 1.5 cm) will
have a higher plant height habitus compared to samples that have shorter leaf morphological
characters in CAT 274 samples (P: 4.5 cmand L: 1 cm) and CAT 144 (P : £ 1.7 cmand L:
0.5 cm). Furthermore, there is also a striking difference in the morphological character of the
lowest plant leaves, namely in CAT 144 (P: £ 1.7 cm and L: 0.5 cm). Other character
differences also have the lowest plant height habitus and have a thicker leaf thickness than

the others. The complete identification of the morphology of the leaves of the Dendrobium

aceession-of Dendrobium samples accession in the Liwa Botanical Garden

TTbIe 3. Variation of morphologicalleaf characters of leaves results-of-merphological-identification
of

Leaves

Morphology CAT 274  [CAT 144 CAT 140 IR 015 CAT 271

Character

Leaf Shape Ovate Triangular Oblong Lanceolate Linear
L:4,5cm L:£1,7cm L:9,5cm L:8cm L:8,5cm

Length (L) and

width (W) of leaf W: 1cm W:0,5cm W: 1,5cm W: 2cm W: 1,5cm

Leaf Tip Obtuse Acuminate Obtuse Acute /Acuminate
Semi terete [Terete Semiterete  [Semi terete  |Flat

Leaf Cross

Section

Arrangement of |Alternate  |Alternate Alternate Alternate Alternate

Frayed (flat)

Frayed (flat)

Frayed (flat)

Frayed (flat)

Frayed (flat)

Leaf Edge

Leaf Surface Hairless Hairless (smooth) [Hairless Hairless Hairless (smooth)
Texture (smooth) (smooth) (smooth)

Leaf Symmetry [Symmetry [Symmetry Symmetry Symmetry Symmetry
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Based on Table 3, it is known that most of the accessions of Dendrobium samples in
the Liwa Botanical Garden showed different morphological variatien-characters in the leaves.
In other characters, namely the form of pseudobulb and the place of growth, it is known that
the entire accession of Dendrobium samples did not form pseudobulb and epiphytic types.
Character types of habitats in general all Dendrobium orchids have the same type, epiphytes,
according to natural conditions where the sample collection of the Liwa Botanical Garden is a
natural orchid taken from its natural habitat, such as the Bukit Barisan Selatan National Park
and Seminung Forest which has low humidity (dry) at an altitude of 800-900 m above sea

level (Solihah, 2015; Adi et al., 2019).

3.3. Phenetic Analysis

Phenetic analysis on Dendrobium is performed through 2 methods, namely cluster
analysis and PCA. Cluster analysis begins with the morphological character scoring, then the
Gower (Gower’s General Similarity) similarity value is calculated which results in a matrix
of similarities between accessions. Then the similarity matrix data is done by agglomerative
hierarchial clustering using the UPGMA method. The results of cluster analysis of 5
Dendrobium accessions based on the characters produced by dendrogram are presented in

Figure 2.
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Figure 2. Dendrogram of 5 accession ef-Dendrobium samples from the Liwa Botanical

Garden using UPGMA.

Grouping the sample based on the level of similarity between accessions calculated
using the gower coefficient formula and UPGMA was chosen for the clustering technique to
produce a dendrogram showing 2 main groups formed with a similarity index value of 0.813
marked as group A and group B. Group A consists of CAT 144 which has a distinguishing
character that distinguishes from group B, namely the cross section of the double leaf
character (Figure CAT 144). Group B consists of CAT 140, CAT 271, IR 015, and CAT 274
which have symmetrical cross-section characters (Figure CAT 140, CAT 271, IR 015, and
CAT 274). Group B is divided into 2 sub-groups with a similarity index value of 0.861
marked with B1 and B2 on the dendogram. Characters that show the difference between the
two, namely the ratio of the length and width of the leaf and leaf arrangement. Subgroup B1
consists of CAT 140, while subgroup B2 consists of CAT 271, IR 015, and CAT 274. B2
subgroups are divided into 2 namely B2a and B2b based on differences in leaf length and
width ratios. The grouping of IR 015 and CAT 274 in one B2b group with a similarity level

of 100% indicates that they are the same type. Based on the Principle Component Analysis
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(PCA) values, it can be seen that the characters that have a large influence on grouping are
the ratio of leaf length and width (PLD), leaf cross section (PMD), and leaf sitting (DKD).
Variability of orchid leaf characters can be possible due to the hybridization and natural

outcrossing processes.

4. Conclusions

Five accessions of Dendrobium from Liwa Botanical Garden were identified based on
morphological characters and phenetic relationships. The observation of 11 morphological
characters showed that leaf organs had high variations. The phenetic relationship based on the
Gower similarity value and the UPGMA method shows that the Dendrobium genus in the
Liwa Botanical Garden can be classified into 2 main groups formed with a similarity index
value of 0.813. Based on Principle Component analysis values, it is known that the characters
that have a large influence on grouping are the ratio of leaf length and width, leaf cross
section, and leaf arrangement. The resulting phenetic dendrogram topology is supported by

the classification of morphological characters-elassification.
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ABSTRACT

Orchid is one of the most popular ornamental plants in the world. One of the
orchid genera that is collected in a large number and known to have high
morphological variations in the Liwa Botanical Garden is Dendrobinm. However, to
date, many Dendrobium collections have not been identified. Given the urgency of
identification and the limitations of specimens in the field, especially flower organs,
this study is important. This study aims to determine variations in morphological
characters, phenetic relationships, and to identify Dendrobium collections based on
leaf morphological characters in the Liwa Botanical Garden. Five accessions of
Dendrobinm were collected, namely CAT140, CAT 144, CAT 271, CAT 274, and
IR015. Observation of 11 morphological characters leaves showed that leaf had
high variations. The phenetic relationship based on the Gower similarity value and
the UPGMA method shows that the Dendrobinm in the Liwa Botanical Garden can
be classified into 2 main groups formed with a similarity index value of 0.813.
Based on Principle Component analysis values, it is known that the characters that
have a large influence on grouping are the ratio of leaf length and width, leaf cross
section, and leaf arrangement. The phenetic dendrogram topology is supported by
the morphological character classification. The results of this study are expected to
be basic information in the identification of natural orchids and consetvation
efforts in the Liwa Botanical Garden.

Keywords: orchid, morphological leaf, identification, Dendrobium, UPGMA,
Liwa Botanical Garden

Orchidaceae (orchids) is one of the biggest plant families that consist of
approximately 25,000 species belongs to over 900 genera across the world.
Orchids have high variations in the morphology of the flowers, leaves, and
stems (pseudobulbs). Dendrobium is one of the orchid genera containing a
large number of species (approximately 1500 species) widely spread across
the world, from Japan, China, India, the Malacca Peninsula, Indonesia, the
island of Papua, to Australia. This orchid has a charming flower (Dressler
1993; Kartikaninetum et al. 2004; Kumalawati et al. 2011; Hartati & Darsana
2015).

Dendrobium comes from the words "dendro" (tree) and "bios" (life).
Dendrobium means orchids that grow on a living tree. Dendrobinm has various
shapes, sizes, and colors of flowers. Flowers that have bloomed can last in

Copyright: © 2021, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)
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one day to more than 30 days and each stem can have one to more than 20
flowers. Many Dendrobinm grows at locations with an altitude less than 400
meters above sea level (Pang et al. 2012; De et al. 2015; Darmawati et al.
2018:; Indraloka et al. 2019; Zahara & Win 2019; Yuan et al. 2020).

The Liwa Botanical Garden located in West Lampung Regency
(Lampung, Sumatra island) is an institution that performs ex situ
conservation of plants including orchids. Orchids have been given high
priority in conservation because many orchids are threatened in the wild
because of exploitation and overcollection for economic reasons that lead to
the population decline and disappearance of many orchid species. Another
threatening factor is deforestation causing the loss and damage of orchids, a
natural habitat that will lead to the extinction of orchids. Liwa Botanical
Garden has an important role in the preservation and conservation of plants
including orchids. Many orchid species have been collected from the natural
habitats for conservation purposes in the Liwa Botanical Gardens. However,
many orchid species have not yet been identified in these gardens (Solihah
2015; Adi et al. 2019; Mahfut et al. 2019).

Identification of orchid species is important in orchid conservation.
The present study focussed on the identification of some specimens of
Dendrobium (one of the largest orchid genera) that will be based on the
morphological characters as one of the important tools in the plant's
taxonomic and systemic basis. The morphological characters that will be used
in the present study are leaf morphology. Given the urgency of identification
and the limitations of specimens in the field, especially flower organs, this
study is important. This study aims to determine variations in morphological
characters and phenetic relationships for the identification of Dendrobinm in
the Liwa Botanical Garden. The results of this study are expected to serve as
basic information in the identification of natural orchids to support
conservation in the Liwa Botanical Garden.

Sample collection

Sample collections that were identified based on leaf morphological
characters included 5 accessions with sample codes CAT140, CAT 144, CAT
271, CAT 274, and IR015 (Table 1). Dendrobinm samples were chosen based
on orchid data that had not yet been identified. Overall, the sample
accessions are native orchids to Lampung.

Table 1. List of accessions of Dendrobinm samples in the Liwa Botanical Garden.

No. Acc. Species Origin Location

CAT140 Dendrobium sp. Bukit Barisan Selatan National Park
CAT144 Dendrobium sp. Seminung Forest

CAT271 Dendrobium sp. Bukit Barisan Selatan National Park
CAT274 Dendrobium sp. Bukit Barisan Selatan National Park
IR015 Dendrobium sp. Bukit Barisan Selatan National Park

The morphological identification
The morphological identification was performed by direct observation to the
leaf morphology characters including leaf shape, length (L) and width (W) tip
shape, cross section, arrangement, edge shape, surface texture, symmetry, and
arrangement (Dressler 1993; Kartikaningrum et al. 2004; Hartati & Darsana
Based on observations of morphological characters, orchid plants have
a high variation. These variations were found in habitus, pseudobulb, leaves,
and flowers (Dressler 1993; Kartikaningrum et al. 2004; Hartati & Darsana
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2015). In this research characterization of the flower was not performed
because limited specimens were obtained in the field and had not flowered
yet.

Based on observations, Dendrobinm leaves are known as the most varied
organs (Table 2). Variations in leaf characters included leaf shape (S), length
(L), width (W), tip shape, cross section, arrangement, edge shape, surface
texture, and symmetry. Overall, the accession of Dendrobinm samples at the
Liwa Botanical Garden showed different morphological characters of the
leaves, namely the cross-section. The leaf cross section of samples with
accession numbers CAT 274, CAT 140, and IR 015 are semi terete, whereas
that of a sample with accession number CAT 144 is terate and CAT 271 is
flat. In addition, leaf arrangement was found in all samples are alternate.

Table 2. Leaf Type of Accession of Dendrobinm samples in the Liwa Botanical
Garden. Bar = 1 cm.

No. Acc Leaf Shape

CAT140

CAT144

CAT271

CAT274

-
R

IRO15
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The ratio difference between leaf length and width between the five
accessions show that the shapes of the leaves of the five accessions are
different. The complete identification of the morphology of the leaves of the

Dendrobium accession sample at the Liwa Botanical Garden is presented in
Table 3.

Table 3. Variation of morphological characters of the accession of Dendrobinm
samples in the Liwa Botanical Garden.

Motrphology CAT 274 CAT 144 CAT 140 IR 015 CAT 271
Character

Leaf Shape Ovate Triangular ~ Oblong Lanceolate  Llinear
)

Length (L) L:45cm  L:*1,7ecm L:95cm L:8cm L: 8,5 cm
and width W:1cm W:05ecm W:15cm W:2cm W: 1,5 cm

(W) of leat

Leaf Tip Obtuse Acuminate  Obtuse Acute Acuminate

Leaf Cross Semi Terete Semi Semi Flat

Section terete terete terete

Arrangement  Alternate  Alternate Alternate  Alternate Alternate

of Leaves

Leaf Edge Frayed Frayed Frayed Frayed Frayed
(flat) (flat) (flat) (flat) (flat)

Leaf Surface Hairless Hairless Hairless Haitless Haitless

Texture (smooth)  (smooth) (smooth)  (smooth) (smooth)

Leaf Symmetry Symmetry  Symmetry Symmetry  Symmetry

Symmetry

Based on Table 3, it is known that most of the accessions of
Dendrobium samples in the Liwa Botanical Garden showed different
morphological characters in the leaves.

Phenetic Analysis

The Phenetic analysis is performed through cluster analysis methods and
Principal Component Analysis (PCA). Cluster analysis begins with the
morphological character scoring, then the Gower (Gower’s General
Similarity) similarity value is calculated which results in a matrix of similarity
between accessions. Data matrix similarity is done by agglomerative
hierarchical clustering using the UPGMA method and displayed in the form
of a dendrogram.

Phenetic analysis on Dendrobium is performed through 2 methods,
namely cluster analysis, and PCA. Cluster analysis begins with the
morphological character scoring, then the Gower (Gower’s General
Similarity) similarity value is calculated which results in a matrix of similarities
between accessions. Then the similarity matrix data is done by agglomerative
hierarchical clustering using the UPGMA method. The results of cluster
analysis of 5 Dendrobinm accessions based on the characters produced by the
dendrogram are presented in Figure 1.

Grouping the sample based on the level of similarity between
accessions calculated using the gower coefficient formula and UPGMA was
chosen for the clustering technique to produce a dendrogram showing 2
main groups formed with a similarity index value of 0.813 marked as group A
and group B. Group A consists of CAT 144 which has a distinguishing
character that distinguishes from group B, namely the cross section of the
double leaf character (Figure CAT 144). Group B consists of CAT 140, CAT
271, IR 015, and CAT 274 which have symmetrical cross-section characters
(Figure CAT 140, CAT 271, IR 015, and CAT 274). Group B is divided into
2 sub-groups with a similarity index value of 0.861 marked with B1 and B2
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UPGMA

CATI144

CATI140

CAT271

‘ IRO15

\ CAT274

Gower General Similarity Coefficient

Figure 1. Dendrogram of 5 accessions Dendrobinm samples from the Liwa Botanical Garden using UPGMA.

on the dendrogram. Characters that show the difference on ratio of the
length and width of the leaf and leaf arrangement are same in all samples.
Subgroup B1 consists of CAT 140, while subgroup B2 consists of CAT 271,
IR 015, and CAT 274. B2 subgroups are divided into 2 namely B2a and B2b
based on differences in leaf length and width ratios. The grouping of IR 015
and CAT 274 in one B2b group with a similarity level of 100% indicates that
they are the same type. Based on the PCA values, it can be seen that the
characters that have a large influence on grouping are the ratio of leaf length
and width (PLD), leaf cross section (PMD), and leaf arrangement (DKD).
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