
 
 

UNIVERSITI PUTRA MALAYSIA 
 

DIVERSITY, TAXONOMY AND CONSERVATION OF ORCHIDS IN 
PENINSULAR MALAYSIA 

 

 
 
 
 
 
 
 
 
 

EDWARD ENTALAI ANAK BESI 
 
 
 
 
 
 
 
 
 
 
 
 

FS 2022 36 



© C
OPYRIG

HT U
PMDIVERSITY, TAXONOMY AND CONSERVATION OF ORCHIDS IN 

PENINSULAR MALAYSIA 

By 

EDWARD ENTALAI ANAK BESI

Thesis Submitted to the School of Graduate Studies, Universiti Putra 
Malaysia, in Fulfilment of the Requirements for the Degree of Doctor of 

Philosophy 

July 2022



© C
OPYRIG

HT U
PM

COPYRIGHT 

All material contained within the thesis, including without limitation text, logos, 
icons, photographs and all other artwork, is copyright material of Universiti Putra 
Malaysia unless otherwise stated. Use may be made of any material contained within 
the thesis for non-commercial purposes from the copyright holder. Commercial use 
of material may only be made with the express, prior, written permission of 
Universiti Putra Malaysia. 

Copyright © Universiti Putra Malaysia 



© C
OPYRIG

HT U
PM

i 

Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 
of the requirement for the degree of Doctor of Philosophy 

DIVERSITY, TAXONOMY AND CONSERVATION OF ORCHIDS IN 
PENINSULAR MALAYSIA 

By 

EDWARD ENTALAI ANAK BESI 

July 2022 

Chairman :  Professor Rusea Go, PhD 
Faculty      :  Science 

As an attempt to examine the causes of forest disturbance and degradation of the 
orchid community, a comparative study on diversity and ecology in eight 
undisturbed (Padang 7, Bukit Rongkit, Taman Rimba Komanwel, Bukit Batu Kapal, 
Lata Kekabu, Lata Lawin, Lata Tanjung Kala, Bukit Pedu) and ten disturbed (Bukit 
Sekayu, Gunung Perlis, Bukit Batu Kapal, Tanah Merah, Hulu Setiu, Kuala Koh, 
Logging Bukit Batu Kapal, Bintang Hijau, Gawi, Petuang) forests in Peninsular 
Malaysia was conducted. The study reported 239 orchid species belonging to 65 
genera, inclusive of not just the rare and endemic species, but also five new record 
species. Species richness, abundance, density and diversity of orchids varied across 
the localities. A higher density of orchids (2.433 plants/km2) occurred exclusively in 
the undisturbed forests than in the disturbed forests (0.228 plants/km2). As with the 
character of undisturbed forests, the temperature was between 27.8±0.3 oC and 
31.2±0.2 oC, humid (77.1±1.2 %–89.6±0.9 %) and low light intensity (23.8±3.3 
μmol m-2s-1–171.7±18.8 μmol m-2s-1) thus supporting the high density of the plants. 
Disturbed forests harboured higher diversity (H=4.934 and 1-D=0.990) and 
abundance (183 species of 57 genera) that determined to be highly influenced by the 
higher abundance of epiphytic orchids on the fallen trees and ease of accessibility in 
the logged forests. The lower diversity of orchids in the undisturbed forests 
supported by the higher dominance (D=0.015) of most abundant species. However, 
terrestrial and mycoheterotroph orchids were lower in density and abundance in the 
disturbed habitat indicating a gradual reduction in their niche availability following 
the disturbance. Also, the ecology data shows the microclimate conditions of the 
canopy-covered forest influenced by proximity to the logged area. Furthermore, the 
results show the composition of orchid communities in the undisturbed and disturbed 
forests associated with the host plant characteristics. Host types and bark texture 
preference were apparent for the epiphytic orchid species with certain types and 
textures hosting more orchid species than others. To further obtain 
an accurate estimate of the orchid floristic composition, integrative methods of 
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macromorphology, micromorphology and molecular genetics are necessary to solve 
the taxonomic uncertainty and resolve species complexes at the infrageneric level. 
Floral micromorphology of three critically endangered Paphiopedilum were 
analysed concerning either infrageneric taxonomy or physioecological demands. 
Using scanning electron microscopy (SEM), surface of the dorsal sepal, synsepal, 
lateral petals, pouch or labellum, and staminode were investigated. Amongst the 
investigated features were epicuticular waxes, epicuticular ornamentation, trichome 
distribution and type, pustular glands, and papillae. The finding supports the 
distinction of P. barbatum from P. callosum var. sublaeve, which belong to subgenus 
Paphiopedilum, and from P. niveum, a species belonging to subgenus 
Brachypetalum, a separated monophyletic clade. From the physioecological view, 
the absence of glandular trichomes, and the low occurrence of papillae and stomata 
on the floral parts explain the unscented flowers of P. barbatum and P. callosum var. 
sublaeve. In this study, other than morphology, efficacy of the nuclear and 
chloroplast regions in discriminating the uncertain taxa of Dendrobium Sect. 
Calcarifera species were examined. For barcoding, nrITS, rbcL, matK, and psbA-
trnH regions of 60 samples, including six samples of unknown identity, were 
sequenced except for D. corydaliflorum where only rbcL was reproducible. 
Amongst the single barcode regions, nrITS showed a high sequence quality (100%), 
high discriminatory power (99.7%), clear resolution of species in Maximum-
Likelihood phylogenetic tree, and high congruence with the morphology data. 
Combined markers showed a high species resolution with the conspecific individuals 
all grouped together, especially any combinations with nrITS, due to the added 
sequence variation. Eighteen species were assessed using the internationally 
accepted IUCN criteria and categories. Of the 18 species, eight are classified as 
threatened (Endangered, Critically Endangered, or Vulnerable). Furthermore, 30 
species are included in a poster on Endangered, Threatened and Rare Wild Orchids 
of Malaysia (Part 1 and 2) in collaboration with the Forestry Department of 
Peninsular Malaysia as an effort to increase awareness on the importance of orchid 
conservation between the public and the effectiveness of the current monitoring on 
illegal trade. The monitoring effort is now supported by DNA barcoding work which 
has so far included 74 entries for four barcode markers belonging to 43 endemic and 
rare species. 
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Dalam usaha untuk mengenalpasti pendorong bagi kehilangan habitat dan 
kemusnahan komuniti orkid, satu kajian membandingkan kepelbagaian dan ekologi 
di lapan hutan yang tidak terganggu (Padang 7, Bukit Rongkit, Taman Rimba 
Komanwel, Bukit Batu Kapal, Lata Kekabu, Lata Lawin, Lata Tanjung Kala, Bukit 
Pedu) dan terganggu (Bukit Sekayu, Gunung Perlis, Bukit Batu Kapal, Tanah Merah, 
Hulu Setiu, Kuala Koh, Logging Bukit Batu Kapal, Bintang Hijau, Gawi, Petuang) 
telah dijalankan di Semenanjung Malaysia. Kajian ini melaporkan 239 spesies orkid 
dari 65 genera, bukan hanya spesies yang jarang ditemui dan endemik, malah juga 
termasuk dengan lima spesies sebagai rekod baru. Kekayaan spesies, taburan, 
kepadatan, dan kepelbagaian orkid adalah berlainan mengikut kawasan kajian. 
Kepadatan orkid lebih tinggi (2.433 pokok/km2) direkod di hutan yang tidak 
terganggu berbanding hutan yang terganggu (0.228 pokok/km2). Hutan yang tidak 
terganggu memiliki suhu antara 27.8±0.3 oC dan 31.2±0.2 oC, lembap (77.1±1.2 %–
89.6±0.9 %), dan intensiti cahaya yang rendah (23.8±3.3 μmol m-2s-1–171.7±18.8 
μmol m-2s-1) yang mengalakkan pertumbuhan orkid. Hutan terganggu memiliki 
kepelbagaian (H = 4.934 dan 1-D = 0.990) dan taburan (183 spesies 57 genera) orkid 
yang lebih tinggi yang dipengaruhi oleh banyak orkid epifit pada pokok-pokok yang 
tumbang, dan pokok-pokok tumbang ini secara langsung meningkatkan akses 
kepada orkid di hutan-hutan ditebang. Kepelbagaian orkid yang lebih rendah di 
hutan yang tidak terganggu juga disebabkan oleh dominasi yang lebih tinggi (D = 
0.015) oleh spesies yang paling dominan. Walau bagaimanapun, kepadatan dan 
taburan orkid terestrial dan mycoheterotroproph lebih rendah di habitat yang 
terganggu menunjukkan terdapat pengurangan kualiti persekitaran akibat gangguan. 
Data ekologi menunjukkan keadaan mikroklimat di hutan yang ditutupi kanopi turut 
dipengaruhi oleh jarak hutan tersebut dengan kawasan yang hutan yang ditebang. 
Selain itu, penemuan ini juga menunjukkan komposisi komuniti orkid di hutan yang 
tidak terganggu dan terganggu berkait rapat dengan ciri-ciri tumbuhan perumah. 
Jenis-jenis tumbuhan perumah dan tekstur kulitnya sangat penting untuk spesies 
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orkid epifit dimana jenis dan tekstur yang tertentu kerap menjadi kegemaran orkid. 
Bagi mendapatkan anggaran yang tepat mengenai komposisi floristik orkid, kaedah 
integratif makromorfologi, mikromorfologi dan genetik molekul adalah perlu untuk 
menyelesaikan kekeliruan taksonomi dan menghuraikan kompleks spesies di 
peringkat infragenerik. Micromorphologi analisis untuk bahagian bunga bagi tiga 
spesis Paphiopedilum yang terancam dijalankan sama ada untuk merungkai 
taksonomi atau fisiologinya. Menggunakan teknik Mikroskop Imbasan Elektron 
(SEM), kami menyiasat permukaan kelopak, kantung atau lidah, dan staminod. Di 
antara ciri-ciri yang dilihat ialah lilin epikutikular, hiasan epikutikular, taburan dan 
jenis trikom, kelenjar pustular, dan papila. Kajian kami menyokong perbezaan P. 
barbatum dari P. callosum var. sublaeve, yang tergolong dalam Subgenus 
Paphiopedilum, dan perbezaan dari P. niveum, spesies milik Subgenus 
Brachypetalum, yang juga berada di cabang monophyletik berlainan. Dari 
pandangan fisiologi, ketiadaan kelenjar trikom, dan taburan papila dan stomata yang 
rendah di bahagian bunga menjelaskan ketiadaan wangi pada bunga P. barbatum 
dan P. callosum var. sublaeve. Dalam kajian ini, selain daripada morfologi, kami 
mengkaji keberkesanan lokus nuklear dan kloroplas dalam membezakan spesis-
spesis dalam kumpulan infragenerik Dendrobium Sect. Calcarifera, yang susah 
untuk dibezakan menggunakan morfologi. Untuk kerja DNA barkoding, jujukan 
genetik bagi gen nrITS, rbcL, matK, and psbA-trnH dari 60 sampel, termasuk enam 
sampel yang identitinya yang tidak diketahui, telah didapatkan, kecuali untuk D. 
corydaliflorum di mana hanya rbcL yang berhasil. Di antara barkod gen tunggal, 
nrITS menunjukkan kualiti jujukan yang tinggi (100%), kuasa diskriminasi yang 
tinggi (99.7%), resolusi spesis yang jelas bagi rangka phylogenetik Maximum 
Likelihood, dan persamaan yang tinggi dengan data morfologi. Gabungan barkod 
gen menghasil resolusi spesis yang tinggi dengan semua individu konspesifik 
dikelompokkan bersama, terutamanya mana-mana gabungan dengan nrITS, 
disebabkan oleh variasi tambahan dalam jujukan. Lapan belas spesis dinilai 
berdasarkan Kriteria dan Kategori IUCN yang diterima di peringkat antarabangsa. 
Daripada 18 spesies, lapan diklasifikasikan sebagai terancam (terancam, terancam 
dengan kritikal, atau terdedah kepada ancaman). Tambahan lagi, 30 spesies 
dimasukkan ke dalam poster orkid liar yang terancam, terancam dan jarang berlaku 
di Malaysia (Bahagian 1 dan 2) dengan kerjasama Jabatan Perhutanan Semenanjung 
Malaysia sebagai usaha untuk meningkatkan kesedaran tentang kepentingan 
pemuliharaan orkid dikalangan masyarakat dan keberkesanan pemantauan semasa 
terhadap perdagangan haram bagi spesis terancam. Usaha pemantauan kini disokong 
dengan kerja DNA barkoding yang setakat ini melibatkan 74 kemasukan untuk 
empat barkod penanda bagi 43 spesis endemik dan spesis yang memiliki taburan 
jarang. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 

1.1 General  
 
 
Orchids belong to the family Orchidaceae is the most valuable group of flowering 
plants that advanced in the floral variation with visually stunning blooms among the 
monocotyledons. Orchids are adapting to various types of ecosystems, including dry 
conditions. Malaysia’s rainforests are considered ‘hot spots’ of orchid diversity with 
a high conservation priority. At the latest count, Peninsular Malaysia is now having 
972 species in 159 genera (Ong et al., 2017) and about 20% of these orchid species 
are endemic (Ong et al., 2011a). Sabah and Sarawak harbour about 3,000 species of 
wild orchids with Mount Kinabalu, alone owning about 2,000 species, and Sarawak 
has about 1,000 species (Go & Hamzah, 2008; Go & Pungga, 2018).  
 
 
In general, primary forests or undisturbed forests offer favourable habitats for orchid 
species because of the diverse canopy structure and undisturbed ground vegetation. 
Oftentimes, natural forest stands are well-endowed with species in contrast to 
managed forests (Webb & Sah, 2003; Song et al., 2010). National Parks in Malaysia 
encompass an ecosystem across five vegetation types: montane forest, lower 
montane forest, upper dipterocarp forest, hill dipterocarp forest, oak-laurel and 
lowland dipterocarp forest (Saw, 2010; Majit et al., 2011; Md Isa et al., 2018). In 
Borneo, Kinabalu and Crocker Range National Parks emerge as one of the most 
interesting areas for orchid diversity studies in northern part of the island (Majit et 
al., 2014). Also, the orchids collections resulting from seven major expeditions in 
the Mount Mulu area (Mulu National Park) between 1961 and 1978 harboured 170 
taxa in 54 genera (Wood, 1984a; Beaman et al., 2001). The plants communities 
gradually change along elevation gradients. The diverse ecosystems of protected 
forests assure a large number of orchids and presence of the rare species (Ummul-
Nazrah et al., 2011; Md Isa et al., 2018).  
 
 
Besides Cambodia and Paraguay, Malaysia is a country with the highest national 
deforestation rates. More than 80% of tropical forests in Sarawak and Sabah have 
been severely affected by logging (Bryan et al., 2013; Yong, 2014). The issue of 
logging is exigent throughout Malaysia, customarily, in the permanent nature forest 
reserve and in the surrounding areas near the Permanent Reserved Forest (PRF), the 
National Parks. However, there are also pockets of disturbed forests in the protected 
area (Usui et al., 2006; Hairul et al., 2016). The deforestation within Malaysia is 
evidenced by both concessioned and illegal activities (Besi et al., 2019b). Malaysian 
tropical rainforest is very thick, and some fragments are located far off deep into the 
forest and involve vast areas hidden from the attention of public, monitoring 
agencies, and media (Gani, 2013). Hence, detection of misconduct and arrest of 
forest offenders is low in some areas (Gani et al., 2013). Unsustainable logging 
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activities and the natural disaster that follows has been a controversy and a threat, 
not merely to just human but also to the wild orchids. In the logged forests, the 
orchids are being exposed to the intense heat and dryness which had slowly killed 
them (Besi et al., 2019b).  
 
 
Logged forests generally have lower orchid density if compared to disturbed 
secondary forests but still harbouring a higher diversity of which most are epiphytes 
on fallen trees (Besi et al., 2019b). The high richness of epiphytic orchids and large 
difference of their densities are significantly influenced by the densities of fallen 
trees hosting orchid(s), disturbance-induced dryness stresses, durations of exposure 
to disturbance, and altered soil conditions due to vegetation clearance by tractor 
(Wan Mohd Shukri et al., 2007; Besi et al., 2019b). Secondary moist tropical forests 
regenerating after clear-cutting show shrinking species abundance if compared to 
mature forests (Kromer & Gradstein, 2003). Orchids in logged forests experience 
extreme ecological conditions with higher surrounding temperature and lower 
humidity than in canopy-covered secondary forests (Werner & Gradstein, 2009). 
The canopy disruption caused by felling affect the temperature, humidity, and light 
conditions inside forests, making it unfavourable for shade-adapted species (Benίtez 
et al., 2012; Besi et al., 2019b). Species density is correlated with crown closure 
suggesting strong influence of microclimate on patterns of diversity and floristic 
composition (Werner & Gradstein, 2009). The more shade-adapted epiphytes that 
are susceptible to desiccation are often substituted by sun-loving ones. Open forests 
are generally drier, warmer and windier compared with closed forests, where 
moisture content is higher and less variable (Gradstein, 2008; Benίtez et al., 2012, 
Besi et al., 2019b). Logging pose imminent impacts on the occurrence of epiphyte 
due to the removal of host plant species (Gradstein, 2008). Host plant characteristics 
(e.g., size, bark roughness, and bark pH) play an important role in epiphyte 
colonisation (Adhikari et al., 2017; Timsina et al., 2016) and most likely due to 
greater bark surface available for colonisation on large trees that also creates 
additional microhabitats (Ranius et al., 2008; Fritz et al., 2009). Host position and 
type, and growth of epiphytic species are influenced by microclimate conditions 
such as annual precipitation, humidity, and light intensity (Timsina et al., 2016; 
Adhikari et al., 2016). Determining the degree of host specificity is also significant 
in a conservation context because host specialist species are more vulnerable to 
habitat alterations and climate change (Clavel et al., 2011), and are threatened by co-
extinction with their hosts (Colwell et al., 2012a). 
 
 
Cryptic species, product of rapid evolutionary radiations within a single genus, can 
form suites of morphologically similar taxa that are indistinguishable both in the 
field and the herbarium (Elliot & Davies, 2014). In order to understand better the 
overall discriminatory power of the plant barcoding loci, future work on systematics 
and taxonomy should focus on intergeneric or infrageneric groups that experienced 
rapid evolutionary radiations, for example, the closely related but distinct species 
within a single genus (Yan et al., 2015). Discovering the potential presence of cryptic 
species, species complexes and/or lineages is an important application of DNA 
barcoding, and this remains within the domain of taxonomy (DeSalle et al., 2005).  
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1.2 Problem Statement  
 
 
The rapid extinction of species is associated with the declining of populations 
diminished by anthropogenic disturbances and of unviability of populations in small 
forest fragments (Turner et al., 1994). Species richness and abundance of epiphytic 
orchids are lessining because of deforestation, illegal collection and trade, resulting 
in high rates of species loss, population depletion, and genetic erosion (Rajbhandari 
et al., 2000; Go & Besi, 2020). As shown by biodiversity studies of tropical forests 
on forest fragmentation and clear-felling effects on epiphyte and terrestrial 
communities, factors including microclimate (Gradstein, 2008; Werner & Gradstein, 
2009; Benίtez et al., 2012), host plant characteristics (Adhikari et al., 2017), distance 
(Werner & Gradstein, 2009) and habitat quality (Gradstein, 2008; Werner & 
Gradstein, 2009; Benίtez et al., 2012; Besi et al., 2019b), and microbiome 
(Tsavkelova et al., 2001; Herrera et al., 2021) could explain floristic impoverishment 
in tropical forests. Also, the systematics and taxonomic usefulness of DNA 
barcoding has been tested in orchid groups that containing a high number of cryptic 
species (Yan et al., 2015a).  
 
 
However, these baseline studies are currently lacking for most Malaysian rainforest 
and ecosystems. Tropical rainforest owns undisturbed forest differing in tree 
composition, stature, and microclimate regimes. Disturbance regimes of forest in 
Malaysia own a wide range of temporal and spatial scales of frequency and 
magnitude. Understanding the degree of host specificity of host-dependent species 
and rapid radiation evolution in such a distinctive forest ecosystem is wanting in 
biodiversity. The importance is to avoid biases in uncovering the significance of 
ecological alterations on the orchid community, and to provide insights on the 
success of current forest management interventions in reducing the threats. An 
extensive and comparative study on orchid diversity, systematics, and conservation 
in both undisturbed and disturbed forest is new. This particular report is the first real 
attempt to fill in this gap and to advocate the global conservation initiatives laid by 
the IUCN SSC Orchid Specialist Group by analysing the problems and developing 
solutions to the crisis. 
 
 
Thus, the current diversity and conservation study includes several forest types, 
vegetation types, and disturbance regimes. The current conservation plan determines 
the suitability of the plants especially trees as protectors and homes to epiphytic 
plants along with the threats and limiting factors. Disturbance effects on the host 
plants and epiphytes relationship and the orchids-host plants specificity are poorly 
known, especially when the impacts come under different disturbance regimes. 
Distance to the undisturbed and canopy-covered forests would have effects on the 
species density and microclimatic conditions. Unfortunately, the forest depletion in 
Malaysia has reached alarming rates which leaves narrow time and space for 
ecological restoration and reintroduction programme. Therefore, in order to avoid 
the extinction of these endangered orchid species, a continual rescue mission along 
with diversity, taxonomy, and conservation studies in vary types of undisturbed and 
disturbed forests are absolutely necessary.  
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The botanical ‘rescue mission’ harboured a number of unidentified species, seems 
to be undergoing incipient speciation, and contains cryptic species. Another problem 
is raised in determining the accurate identity of these orchids even with the help of 
flower structures. Presumably, the variations might be formed naturally through 
intergeneric hybridisation in the wild or just morphotypes of a single species under 
influence of environment conditions, but scattered orchids distribution influenced by 
the positions of the fallen trees in the forest, poor documentation on the 
morphological description, lack of floral structures, and lack of individuals caused 
difficulty to validate the taxonomic status based on morphological characters alone. 
Thus, DNA barcoding is the presentably one of the best methods to unveil the 
mystery of each species complex. A study on floral anatomy is also suggestable to 
delimit each species at the infrageneric level. Furthermore, studies on 
microstructures of floral parts of orchids of Malaysia prior to an accurate species 
delimitation are lacking documentation. 
 
 
1.3 Objectives 
 
 
This research is a part of a conservation effort, the rescue mission of Orchids of 
Disturbed Forests in Malaysia. A comparative study on orchid diversity and 
conservation in both disturbed and the undisturbed forest is included. ‘Undisturbed’ 
forest is either primary or protected forests that have experienced little to no recent 
human disturbance, whereas ‘disturbed’ forest is categorised as forest that have 
experienced disastrous and large disturbance such as deforestation, extreme floods, 
tree falls, and human trampling. In general, this study reports on direct and 
underlying agents and causes of the habitat losses and extinctions of the orchid 
community in Malaysia and aimed to support the global conservation efforts carried 
by IUCN SSC Orchid Specialist Group by examining the problems and develop the 
solutions. Therefore, the objectives are: 
 

1. to evaluate the diversity and richness of orchids in both undisturbed and 
disturbed forests in Malaysia 

2. to evaluate the resilience of the orchids and their ability to adapt the 
disturbed habitats in the mentioned area based on their habits and 
morphological characters and the habitat's ecological variations  

3. to define and delimit taxonomic characters of the uncertain and flagship 
taxa based on morphological-based and genetic-based evidence 

4. to assess conservation status of the selected flagship orchid species 
according to the IUCN Red List of Endangered Species Categories and 
Criteria hence propose the appropriate actions to protect the populations. 

 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

184 
 

REFERENCES 
 
 
Acebey, A., Gradstein, S. R., & Krömer, T. (2003). Species richness and habitat 

diversification of corticolous bryophytes in submontane rain forest and 
fallows of Bolivia. Journal of Tropical Ecology, 19(1), 9-18. DOI: 
10.1017/S026646740300302X 

 
Ackerman, J. D. (1986). Mechanisms and evolution of food-deceptive pollination 

systems in orchids. Lindleyana, 1(2), 108-113. 
 
Adedeji, O., Ajuwon, O. Y., & Babawale, O. O. (2007). Foliar epidermal studies, 

organographic distribution and taxonomic importance of trichomes in the 
family Solanaceae. International Journal of Botany, 3(3), 276-282. 
DOI: 10.3923/ijb.2007.276.282 

 
Adhikari, Y. P., & Fischer, A. (2011). Distribution pattern of the epiphytic orchid 

Rhynchostylis retusa under strong human influence in Kathmandu valley, 
Nepal. Botanica Orientalis: Journal of Plant Science, 8, 90-99. 
DOI:10.3126/botor.v8i0.5956 

 
Adhikari, Y. P., Fischer, A., & Fischer, H. S. (2012b). Micro-site conditions of 

epiphytic orchids in a human impact gradient in Kathmandu valley, Nepal. 
Journal of Mountain Science, 9(3), 331-342. DOI:10.1007/s11629-009-
2262-1 

 
Adhikari, Y. P., Fischer, A., & Fischer, H. S. (2016). Epiphytic orchids and their 

ecological niche under anthropogenic influence in central Himalayas, 
Nepal. Journal of Mountain Science, 13(5), 774-784. DOI: 
10.1007/s11629-015-3751-z 

 
Adhikari, Y. P., Fischer, A., & Pauleit, S. (2015). Sustainable conservation 

perspectives for epiphytic orchids in the central Himalayas, Nepal. Applied 
Ecology and Environmental Research, 13(3), 753-767. 
DOI:10.15666/aeer/1303_753767 

 
Adhikari, Y. P., Fischer, A., Fischer, H. S., Rokaya, M. B., Bhattarai, P., & Gruppe, 

A. (2017). Diversity, composition and host-species relationships of 
epiphytic orchids and ferns in two forests in Nepal. Journal of Mountain 
Science, 14(6), 1065-1075. DOI: 10.1007/s11629-016-4194-x 

 
Adhikari, Y. P., Fischer, H. S., & Fischer, A. (2012a). Host tree utilization by 

epiphytic orchids in different land-use intensities in Kathmandu valley, 
Nepal. Plant Ecology, 213(9), 1393-1412. DOI:10.1007/s11258-012-0099-
0  

 
Alpert, P., & Oechel, W. C. (1985). Carbon balance limits the microdistribution of 

Grimmia laevigata, a desiccation‐tolerant plant. Ecology, 66(3), 660-669. 
DOI: 10.2307/1940527 



© C
OPYRIG

HT U
PM

185 
 

Amaral, W., Kjaer, E. D., Yanchuk, A., & Graudal, L. (2004). Research needs. In 
FAO, FLD, IPGRI (Eds.), Forest Genetic Resources: Conservation and 
management (Vol. 1, pp. 37-48). International Plant Genetic Resources 
Institute, Italy. 

 
Amurrio, J. M., De Ron, A. M., & Zeven, A. C. (1995). Numerical taxonomy of 

Iberian pea landraces based on quantitative and qualitative 
characters. Euphytica, 82(3), 195-205. DOI: 10.1007/BF00029561 

 
Andrade, J. L. (2003). Dew deposition on epiphytic bromeliad leaves: an important 

event in a Mexican tropical dry deciduous forest. Journal of tropical 
ecology, 19(5), 479-488. DOI: 10.1017/S0266467403003535 

 
Andrade, J. L., & Nobel, P. S. (1996). Habitat, CO2 uptake and growth for the CAM 

epiphytic cactus Epiphyllum phyllanthus in a Panamanian tropical 
forest. Journal of Tropical Ecology, 12(2), 291-306. 
DOI: 10.1017/S0266467400009469 

 
Angulo, M. B., & Dematteis, M. (2014). Floral microcharacters in Lessingianthus 

(Vernonieae, Asteraceae) and their taxonomic implications. Plant 
Systematics and Evolution, 300(8), 1925-1940. DOI: 10.1007/s00606-014-
1019-7 

 
Annaselvam, J., & Parthasarathy, N. (2001). Diversity and distribution of 

herbaceous vascular epiphytes in a tropical evergreen forest at Varagalaiar, 
Western Ghats, India. Biodiversity & Conservation, 10(3), 317-329. DOI: 
10.1023/A:1016670621331 

 
Anton, M.., Estrada, J., & Herrando, S. (2013). The Red List of Catalan breeding 

birds (NE Iberian Peninsula). Revista Catalana d'Ornitologia, 29(2012), 1-
19. 

 
Arévalo, R., & Cameron, K. M. (2013). Molecular phylogenetics of Mormolyca 

(Orchidaceae: Maxillariinae) based on combined molecular data 
sets. Lankesteriana, 13(1-2), 1-11. DOI 10.15517/LANK.V0I0.11528 

 
Asahina, H., Shinozaki, J., Masuda, K., Morimitsu, Y., & Satake, M. (2010). 

Identification of medicinal Dendrobium species by phylogenetic analyses 
using matK and rbcL sequences. Journal of Natural Medicines, 64(2), 133-
138. DOI: 10.1007/s11418-009-0379-8 

 
Ashton, P. S. (1992). Plant conservation in the Malaysian region. Malayan Nature 

Journal, 45, 86-93. 
 
Ashton, P. S. (1995). Biogeography and Ecology. In E. Soepadmo, & K. M. Wong 

(Eds.), Tree flora of Sabah & Sarawak (Vol. 1, pp. xxliii–xlix). Forest 
Research Institute Malaysia, Sabah Forestry Department, and Sarawak 
Forestry Department, Malaysia. 

 



© C
OPYRIG

HT U
PM

186 
 

Ashton, P. S. (2008). Changing values of Malaysian forests: the challenge of 
biodiversity and its sustainable management. Journal of Tropical Forest 
Science, 20(4), 282-291. 

 
Asner, G. P., Rudel, T. K., Aide, T. M., Defries, R., & Emerson, R. (2009). A 

contemporary assessment of change in humid tropical 
forests. Conservation Biology, 23(6), 1386-1395. DOI: 10.1111/j.1523-
1739.2009.01333.x 

 
Atwood, J. (1984). The Relationships of the Slipper Orchids (Subfamily 

Cypripedioideae). Selbyana, 7, 129-247. 
https://www.proquest.com/dissertations-theses/relationships-slipper-
orchids-subfamily/docview/303112476/se-2?accountid=27932  

 
Atwood, J. T. (1986). The size of the Orchidaceae and the systematic distribution of 

epiphytic orchids. Selbyana, 9, 171-186. 
https://journals.flvc.org/selbyana/article/view/120807 

 
Auyob, N. A., Zulkifli, S. Z., Nordin, F. A., Yong, C. S., & Go, R. (2016). Notes on 

new record of orchids on the summit of Gunung Jerai, Kedah, Peninsular 
Malaysia. Malayan Nature Journal, 68(1&2): 49-55. 

 
Averyanov, L. V., Phan, K. L., & Nguyen, T. H. (2007). Natural intraspecific 

hybridization in the genus Paphiopedilum (Orchidaceae: Cypripedioideae) 
in Vietnam. Orchids; the Magazine of the American Orchid Society, 76, 
209-219.  

 
Avise, J. C. (2000). Phylogeography: The history and formation of species. Harvard 

University Press, Cambridge (Massachusetts). pp. 447. 
 
Bachman, S., Moat, J., Hill, A. W., de la Torre, J., & Scott, B. (2011). Supporting 

Red List threat assessments with GeoCAT: geospatial conservation 
assessment tool. ZooKeys, 150, 117-126. DOI: 10.3897/zookeys.150.2109 

 
Ballantyne, M., & Pickering, C. (2012). Ecotourism as a threatening process for wild 

orchids. Journal of Ecotourism, 11(1), 34-47. DOI: 
10.1080/14724049.2011.628398 

 
Bänziger, H. (1996). The mesmerizing wart: the pollination strategy of epiphytic 

lady slipper orchid Paphiopedilum villosum (Lindl.) Stein 
(Orchidaceae). Botanical Journal of the Linnean Society, 121(1), 59-90. 
DOI: 10.1111/j.1095-8339.1996.tb00745.x 

 
Bänziger, H. (2011). Pollination mechanisms in Paphiopedilum species. Renziana, 

1, 42-43. 
 



© C
OPYRIG

HT U
PM

187 
 

Bänziger, H., Pumikong, S., & Srimuang, K. (2012). The missing link: bee 
pollination in wild lady slipper orchids Paphiopedilum thaianum and P. 
niveum (Orchidaceae) in Thailand. Mitteilungen der Schweizerischen 
Entomologischen Gesellschaft, 85(1), 1-26.   

 
Baran, P., Özdemir, C., & Aktaş, K. (2010). Structural investigation of the glandular 

trichomes of Salvia argentea. Biologia, 65(1), 33-38.  
 
Barnosky, A. D. (2010). Heatstroke: nature in an age of global warming. Island 

Press, Washington D.C. pp. 269. 
 
Barrett, R. D., & Hebert, P. D. (2005). Identifying spiders through DNA 

barcodes. Canadian Journal of Zoology, 83(3), 481-491. DOI: 
10.1139/z05-024 

 
Barthlott, W., Schmit-Neuerburg, V., Nieder, J., & Engwald, S. (2001). Diversity 

and abundance of vascular epiphytes: a comparison of secondary vegetation 
and primary montane rain forest in the Venezuelan Andes. Plant 
ecology, 152(2), 145-156. DOI: 10.1023/A:1011483901452 

 
Baruah, A. (2017). Peduncle, pedicel, and capsule epidermal characters of certain 

orchid species from Northeast India. The Journal of The Orchid Society of 
India, 31, 65-69. 

 
Basu, S., Rabara, R., & Negi, S. (2017). Towards a better greener future-an 

alternative strategy using biofertilizers. I: Plant growth promoting 
bacteria. Plant Gene, 12, 43-49. DOI: 10.1016/j.plgene.2017.07.004 

 
Basu, S., Ramegowda, V., Kumar, A., & Pereira, A. (2016). Plant adaptation to 

drought stress.  F1000Research, 5(F1000 Faculty Rev), 1554. DOI: 
10.12688/f1000research.7678.1 

 
Bates, B., Kundzewicz, Z., & Wu, S. (2008). Climate change and water. 

Intergovernmental Panel on Climate Change Secretariat, Geneva. pp. 210. 
 
Batty, A. L., Dixon, K. W., Brundrett, M., & Sivasithamparam, K. (2001). 

Constraints to symbiotic germination of terrestrial orchid seed in a 
mediterranean bushland. New phytologist, 152(3), 511-520. DOI: 
10.1046/j.0028-646X.2001.00277.x 

 
Baum, D. (1992). Phylogenetic species concepts. Trends in Ecology & 

Evolution, 7(1), 1-2. DOI: 10.1016/0169-5347(92)90187-G 
 
Beauzamy, L., Nakayama, N., & Boudaoud, A. (2014). Flowers under pressure: ins 

and outs of turgor regulation in development. Annals of Botany, 114(7), 
1517-1533. DOI: 10.1093/aob/mcu187 

 



© C
OPYRIG

HT U
PM

188 
 

Benítez, Á., Prieto, M., González, Y., & Aragón, G. (2012). Effects of tropical 
montane forest disturbance on epiphytic macrolichens. Science of the Total 
Environment, 441, 169-175. DOI: 10.1016/j.scitotenv.2012.09.072 

 
Benzing, D. H. (1998). Vulnerabilities of Tropical Forests to Climate Change: The 

Significance of Resident Epiphytes. In A. Markham (Ed.), Potential 
Impacts of Climate Change on Tropical Forest Ecosystems (pp. 22). 
Springer, Dordrecht. DOI: 10.1007/978-94-017-2730-3_19  

 
Benzing, D. (1990). Vascular Epiphytes. Cambridge University Press, Cambridge. 

pp. 380. DOI: 10.1017/CBO9780511525438 
 
Bergman, E., Ackerman, J. D., Thompson, J., & Zimmerman, J. K. (2006). Land‐

use History Affects the Distribution of the Saprophytic Orchid 
Wullschlaegelia calcarata in Puerto Rico's Tabonuco 
Forest. Biotropica, 38(4), 492-499. DOI: 10.1111/j.1744-
7429.2006.00167.x 

 
Besi, E. E., Dome, N., Mustafa M., & Go, R. (2019a). New records for orchids in 

Terengganu and Kelantan, Malaysia. Journal of Sustainability Science and 
Management, 2, 1-25. 

 
Besi, E. E., Dome, N., Mustafa, M., & Go, R. (2018a). A New Orchid Species of 

Dendrobium Sect. Calcarifera from Terengganu, Peninsular Malaysia 
(Orchidaceae: Dendrobiinae). Phytotaxa, 383(2), 213-218. DOI: 
https://doi.org/10.11646/phytotaxa.383.2.7 

 
Besi, E. E., Dome, N., Mustafa, M., & Go, R. (2018b). Two new species of 

Dendrobium Sect. Calcarifera (Orchidaceae) from Terengganu, Peninsular 
Malaysia. Malayan Nature Journal, 70(3), 251-259. 

 
Besi, E. E., Lai, Y. E., Khor, H. E., Tan, M. C., Nulit, R., & Go, R. (2019c). Floral-

Surface Micromorphology of Corybas selangorensis J.Dransf. and G.Sm. 
and Corybas holttumii J.Dransf. and G.Sm. (Orchidaceae). The Journal of 
The Orchid Society of India, 33, 47-56. 

 
Besi, E. E., Nikong D., Pungga, R. S., & Go, R. (2020c). Wild orchid diversity of 

highland forest in the Heart of Borneo: Long Banga and Tama Abu, 
Sarawak. Nature Conservation Research. Заповедная наука, 5(S1), 125-
135. DOI: 10.24189/ncr.2020.048 

 
Besi, E. E., Nikong, D., Mustafa, M., & Go, R. (2019b). Orchid diversity in 

anthropogenic-induced degraded tropical rainforest, an extrapolation 
towards conservation. Lankesteriana, 19(2), 107-124. DOI: 
10.15517/lank.v19i2.38775 

  
 
 



© C
OPYRIG

HT U
PM

189 
 

Besi, E. E., Nikong, D., Mustafa, M., & Go, R. (2020a). A New Species of 
Bromheadia Sect. Aporodes (Orchidaceae) from Terengganu, Peninsular 
Malaysia. Pakistan Journal of Botany, 52(3), 1019-1023. DOI: 
10.30848/PJB2020-3(21) 

 
Besi, E. E., Nikong, D., Mustafa, M., Yong, C. S. Y., & Go, R. (2020b). Taxonomic 

placement of four confusable Crepidium species (Orchidaceae, 
Malaxidinae) based on macro-and micro-morphological analyses, 
including a note on two new records to Peninsular 
Malaysia. Phytotaxa, 454(1), 31-44. DOI: 10.11646/phytotaxa.454.1.3 

 
Besi, E. E., Nordin, F. A., & Go, R. (2020c). Macro-and micro-morphologies and 

conservation status of Hymenorchis javanica (Orchidaceae: Aeridinae): the 
only representative of the genus in Malaysia. Webbia, 75(2), 317-328. DOI: 
10.36253/jopt-9498 

 
Braem, G. J. (1988). Paphiopedilum: a monograph of all tropical and subtropical 

Asiatic slipper orchids. Brucke-Verl, Schmersow. pp. 249. 
 
Brancalion, P. H. S., Amazonas, N. T., Chazdon, R. L., van Melis, J., Rodrigues, R. 

R., Silva, C. C., Sorrini, T. B., & Holl, K. D. (2020). Exotic eucalypts: From 
demonized trees to allies of tropical forest restoration? Journal of Applied 
Ecology, 57(1), 55-66. DOI: 10.1111/1365-2664.13513 

 
Bray, J. R., & Curtis, J. T. (1957). An ordination of upland forest communities of 

southern Wisconsin. Ecological Monographs, 27(4), 325-349. DOI: 
10.2307/1942268 

 
Bridson, D., & Forman, L. (2000). The herbarium handbook (3rd ed). Royal Botanic 

Gardens, Kew. pp. 348.  
 
Brieger, F. G. (1981). Subtribus Dendrobiinae. In F.G. Brieger, R. Maatsch, & K. 

Senghas (Eds), Rudolf Schlechter, Die Orchideen: ihre Bescreibung, 
Kultur und Züchtung (3rd Edition, Band 1, Teil A, Lieferung, pp. 11-12). 
Paul Parey, Berlin and Hamburg. 

 
Brown, G. K., Nelson, G., & Ladiges, P. Y. (2006). Historical biogeography of 

Rhododendron section Vireya and the Malesian Archipelago. Journal of 
biogeography, 33(11), 1929-1944. DOI: 10.1111/j.1365-
2699.2006.01548.x 

 



© C
OPYRIG

HT U
PM

190 
 

Brundu, G., Peruzzi, L., Domina, G., Bartolucci, F., Galasso, G., Peccenini, S., 
Raimondo, F. M., Albano, A., Alessandrini, A., Banfi, E., Barberis, G., 
Bernardo, L., Bovio, M., Brullo, S., Brunu, A., Camarda, I., Carta, L., 
Conti, F., Croce, A., Iamonico, D., Iberite, M., Iiriti, G., Longo, D., Marsili, 
S., Medagli, P., Mariotti, M. G., Pennesi, R., Pistarino, A., Salmeri, C., 
Santangelo, A.,...Passalacqua, N. G. (2017). At the intersection of cultural 
and natural heritage: Distribution and conservation of the type localities of 
Italian endemic vascular plants. Biological Conservation, 214, 109-118. 
DOI: 10.1016/j.biocon.2017.07.024 

 
Brünig, E. F. (1969). On the seasonality of droughts in the lowlands of Sarawak 

(Borneo). Erdkunde, 2, 127-133. DOI:10.3112/ERDKUNDE.1969.02.04 
 
Brünig, E. F. (1971). On the ecological significance of drought in the equatorial wet 

evergreen (rain) forest of Sarawak (Borneo). In J. R. Flenley (Ed.), 
Transactions of the 1st Symposium on Malesian Ecology (pp. 66-97). 
Department of Geography, University of Hull, United Kingdom.  

 
Bryan, J. E., Shearman, P. L., Asner, G. P., Knapp, D. E., Aoro, G., & Lokes, B. 

(2013). Extreme differences in forest degradation in Borneo: comparing 
practices in Sarawak, Sabah, and Brunei. PloS One, 8(7), e69679. DOI: 
10.1371/journal.pone.0069679 

 
Bullock, J. M., Aronson, J., Newton, A. C., Pywell, R. F., & Rey-Benayas, J. M. 

(2011). Restoration of ecosystem services and biodiversity: conflicts and 
opportunities. Trends in ecology & evolution, 26(10), 541-549. DOI: 
10.1016/j.tree.2011.06.011 

 
Burkill, I. H. (1966a). A Dictionary of the Economic Products of the Malay 

Peninsula (Vol. 1, A-H). Ministry of Agriculture and Co-operation, Kuala 
Lumpur, Malaysia.  pp. 1240. 

 
Burkill, I. H. (1966b). A Dictionary of the Economic Products of the Malay 

Peninsula (Vol. 2, I-Z). Ministry of Agriculture and Co-operation, Kuala 
Lumpur, Malaysia. pp. 2444. 

 
Burns-Balogh, P., & Bernhardt, P. (1985). Evolutionary trends in the androecium of 

the Orchidaceae. Plant Systematics and Evolution, 149(1), 119-134. DOI: 
10.1007/BF00984157 

 
Burns-Balogh, P., & Hesse, M. (1988). Pollen morphology of the cypripedioid 

orchids. Plant Systematics and Evolution, 158(2-4), 165-182. DOI: 
10.1007/BF00936343 

 
Cain, S. A. (1950). Life-forms and phytoclimate. The Botanical Review, 16(1), 1-32. 

https://link.springer.com/content/pdf/10.1007/BF02879783.pdf 
 



© C
OPYRIG

HT U
PM

191 
 

Calderon-Aguilera, L. E., Rivera-Monroy, V. H., Porter-Bolland, L., Martínez-
Yrízar, A., Ladah, L. B., Martínez-Ramos, M., Alcocer, J., Santiago-Pérez, 
A. L., Hernandez-Arana, H. A., Reyes-Gómez, V. M., & Pérez-Salicrup, 
D. R. (2012). An assessment of natural and human disturbance effects on 
Mexican ecosystems: current trends and research gaps. Biodiversity and 
Conservation, 21(3), 589-617. DOI: 10.1007/s10531-011-0218-6 

 
Callaway, R. M., Reinhart, K. O., Moore, G. W., Moore, D. J., & Pennings, S. C. 

(2002). Epiphyte host preferences and host traits: mechanisms for species-
specific interactions. Oecologia, 132(2), 221-230. DOI:10.1007/s00442-
002-0943-3 

 
Callaway, R. M., Reinhart, K. O., Tucker, S. C., & Pennings, S. C. (2001). Effects 

of epiphytic lichens on host preference of the vascular epiphyte Tillandsia 
usneoides. Oikos, 94(3), 433-441. DOI: 10.1034/j.1600-
0706.2001.940306.x 

 
Cameron, K. M. & Chase, M. W. (2000). RDNA sequences of Orchidaceae confirm 

the subfamilial status and circumscription of Vanilloideae. In K. L. Wilson, 
& D. A.  Morrison (Eds.), Monocots: Systematics and Evolution 18. 
CSIRO, Collingwood, Victoria. pp. 457-464. 

 
Cameron, K. M. (2004). Utility of plastid psaB gene sequences for investigating 

intrafamilial relationships within Orchidaceae. Molecular Phylogenetics 
and Evolution, 31(3), 1157-1180. DOI: 10.1016/j.ympev.2003.10.010. 

 
Cameron, K. M., Chase, M. W., Whitten, W. M., Kores, P. J., Jarrell, D. C., Albert, 

V. A., Yukawa, T., Hills, H. G., & Goldman, D. H. (1999). A phylogenetic 
analysis of the Orchidaceae: evidence from rbcL nucleotide 
sequences. American Journal of Botany, 86(2), 208-224. DOI: 
10.2307/2656938 

 
Cannon, C. H., Peart, D. R., Leighton, M., & Kartawinata, K. (1994). The structure 

of lowland rainforest after selective logging in West Kalimantan, 
Indonesia. Forest Ecology and Management, 67(1-3), 49-68. DOI: 
10.1016/0378-1127(94)90007-8 

 
Cardelús, C. L., & Chazdon, R. L. (2005). Inner‐crown Microenvironments of Two 

Emergent Tree Species in a Lowland Wet Forest 1. Biotropica: The Journal 
of Biology and Conservation, 37(2), 238-244. DOI: 10.1111/j.1744-
7429.2005.00032.x 

 
Carlsward, B. S., Whitten, W. M., & Williams, N. H. (2003). Molecular 

phylogenetics of Neotropical leafless Angraecinae (Orchidaceae): re-
evaluation of generic concepts. International journal of plant 
sciences, 164(1), 43-51. DOI: 10.1086/344757 

 



© C
OPYRIG

HT U
PM

192 
 

Carlsward, B. S., Whitten, W. M., Williams, N. H., & Bytebier, B. (2006). Molecular 
phylogenetics of Vandeae (Orchidaceae) and the evolution of 
leaflessness. American Journal of Botany, 93(5), 770-786. DOI: 
10.3732/ajb.93.5.770 

 
Carpenter, K. J. (2005). Stomatal architecture and evolution in basal angiosperms. 

American Journal of Botany, 92(10), 1595-1615. DOI: 
10.3732/ajb.92.10.1595 

 
Carr, C. E. (1932). The Genus Taeniophyllum in the Malay Peninsula. The Gardens' 

bulletin; Straits Settlements, 7, 61-82. 
 
Cash, C. (1991). The slipper orchids. Timber Press, Oregon. pp. 228. 
 
Castro-Hernández, J. C., Wolf, J. D., García-Franco, J. G., & González-Espinosa, 

M. (1999). The influence of humidity, nutrients and light on the 
establishment of the epiphytic bromeliad Tillandsia guatemalensis in the 
highlands of Chiapas, Mexico. Revista de Biología Tropical, 47(4), 763-
773. DOI: 10.1111/j.1744-7429.2005.00032.x 

 
CBOL Plant Working Group (2009). A DNA barcode for land plants. Proceedings 

of the National Academy of Sciences, 106(31), 12794-12797. DOI: 
10.1073/pnas.0905845106 

 
Chao, A., Gotelli, N. J., Hsieh, T. C., Sander, E. L., Ma, K. H., Colwell, R. K., & 

Ellison, A. M. (2014). Rarefaction and extrapolation with Hill numbers: a 
framework for sampling and estimation in species diversity studies. 
Ecological monographs, 84(1), 45-67. DOI: 10.1111/cobi.12160 

 
Chase, M. W., & Fay, M. F. (2009). Barcoding of plants and 

fungi. Science, 325(5941), 682-683. DOI: 10.1126/science.1176906 
 
Chase, M. W., Cameron, K. M., Barret, R. L., & Freudenstein, J. V. (2003). DNA 

data and Orchidaceae systematics: a new phylogenetic classification. In K. 
W. Dixon, S. P. Kell, R. L. Barrett, & P. J. Cribb (Eds.), Orchid 
Conservation. Natural History Publications (Borneo), Kota Kinabalu, 
Sabah. pp. 69-89. 

 
Chase, M. W., Cameron, K. M., Hills, H., & Jarrell, D. (1994). DNA sequences and 

phylogenetics of the Orchidaceae and other lilioid monocots. In A. 
Pridgeon (Ed.), Proceedings of the Fourteenth World Orchid Conference 
(pp. 61-73). Her Majesty’s Stationery Office, Glasgow, United Kingdom.  

 
Chattopadhyay, A., Pathak, P., & Mahant, K. C. (2014). Foliar features in some 

Indian Orchids: Subtribe Habenariinae (Orchideae, Orchidoideae). The 
Journal of The Orchid Society of India, 28, 47-59. 

 



© C
OPYRIG

HT U
PM

193 
 

Chazdon, R. L. (2008). Beyond deforestation: restoring forests and ecosystem 
services on degraded lands. Science, 320(5882), 1458-1460. DOI: 
10.1126/science.1155365 

 
Cheadle, V. I. (1942). The occurrence and types of vessels in the various organs of 

the plant in the Monocotyledoneae. American Journal of Botany, 29(6), 
441-450.  

 
Chen, S., Yao, H., Han, J., Liu, C., Song, J., Shi, L., Zhu, Y., Ma, X., Gao, T., Pang, 

X., & Luo, K. (2010). Validation of ITS2 region as a novel DNA barcode 
for identifying medicinal plant species. PLoS One, 5(1), e8613. DOI: 
10.1371/journal.pone.0008613 

 
Chen, X. C., Zhu, G. H., Ji, Z. H., Lang, K. Y., Luo, Y. B., & Cribb, P. (2005). 

Orchidaceae. In Z. Y. Wu, & P.H. Raven (Eds), Flora of China (Vol. 25, 
pp. 19-72). Science Press, Beijing and Missouri Botanical Garden, St. 
Louis. 

 
Chesson, P., Gebauer, R. L., Schwinning, S., Huntly, N., Wiegand, K., Ernest, M. 

S., Sher, A., Novoplansky, A., & Weltzin, J. F. (2004). Resource pulses, 
species interactions, and diversity maintenance in arid and semi-arid 
environments. Oecologia, 141(2), 236-253. DOI 10.1007/s00442-004-
1551-1 

 
Chiang, C. H., Yu, T. A., Lo, S. F., Kuo, C. L., Peng, W. H., & Tsay, H. S. (2012). 

Molecular authentication of Dendrobium species by multiplex polymerase 
chain reaction and amplification refractory mutation system 
analysis. Journal of the American Society for Horticultural 
Science, 137(6), 438–444. DOI: 10.21273/JASHS.137.6.438 

 
Chiew, T. H. (2004). Current Perspective of Sustainable Forest Management and 

Timber Certification. The Malaysian Forester, 67(2), 76-83. 
 
China Plant BOL Working Group (2011). Comparative analysis of a large dataset 

indicates that internal transcribed spacer (ITS) should be incorporated into 
the core barcode for seed plants. Proceedings of the National Academy of 
Sciences, 108(49), 19641-19646. DOI: 10.1073/pnas.1104551108 

 
Chochai, A., Leitch, I. J., Ingrouille, M. J., & Fay, M. F. (2012). Molecular 

phylogenetics of Paphiopedilum (Cypripedioideae; Orchidaceae) based on 
nuclear ribosomal ITS and plastid sequences. Botanical Journal of the 
Linnean Society, 170(2), 176-196. DOI: 10.1111/j.1095-
8339.2012.01293.x 

 
Choi, J. S., & Kim, E. S. (2013). Structural features of glandular and non-glandular 

trichomes in three species of Mentha. Applied Microscopy, 43(2), 47-53. 
DOI: 10.9729/AM.2013.43.2.47 

 



© C
OPYRIG

HT U
PM

194 
 

Chomicki, G., Bidel, L. P. R., Ming, F., Coiro, M., Zhang, X., Wang, Y., Baissac, 
Y., Jay-Allemand, C., & Renner, S. S. (2015). The velamen protects 
photosynthetic orchid roots against UV‐B damage, and a large dated 
phylogeny implies multiple gains and losses of this function during the C 
enozoic. New Phytologist, 205(3), 1330-1341. DOI: 10.1111/nph.13106 

 
Christenson, E. (2003). A handbook to the orchids of the Machu Picchu National 

Sanctuary. The Peruvian Trust Fund for National Parks and Protected Areas 
(PROFONAPE), Lima, Peru. pp. 140. 

 
Christie, A. P., Amano, T., Martin, P. A., Shackelford, G. E., Simmons, B. I., & 

Sutherland, W. J. (2019). Simple study designs in ecology produce 
inaccurate estimates of biodiversity responses. Journal of Applied 
Ecology, 56(12), 2742-2754. DOI: 10.1111/1365-2664.13499 

 
Clavel, J., Julliard, R., & Devictor, V. (2011). Worldwide decline of specialist 

species: toward a global functional homogenization? Frontiers in Ecology 
and the Environment, 9(4), 222-228. DOI: 10.1890/080216 

 
Clayton, D., & Cribb, P. (2013). The Genus Calanthe. Natural History Publications 

(Borneo), Kota Kinabalu. pp. 409. 
 
Clements, M. A. (2003). Molecular phylogenetic systematics in the Dendrobiinae 

(Orchidaceae), with emphasis on Dendrobium section 
Pedilonum. Telopea, 10(1), 247-272. 
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.553.5428&rep
=rep1&type=pdf 

 
Clements, M. A. (2006). Molecular Phylogentics Systematics in Dendrobieae 

(Orchidaceae). Aliso: A Journal of Systematic and Evolutionary 
Botany, 22(1), 465-480. DOI: 10.5642/aliso.20062201.37 

 
Coates, F., Lunt, I. D., & Tremblay, R. L. (2006). Effects of disturbance on 

population dynamics of threatened orchid Prasophyllum correctum 
D.L.Jones and implications for grassland management in south-eastern 
Australia. Biological Conservation, 129(1), 59-69. DOI: 
10.1016/j.biocon.2005.06.037 

 
Cohen, I. M., & Ackerman, J. D. (2009). Oeceoclades maculata, an alien tropical 

orchid in a Caribbean rainforest. Annals of Botany, 104(3), 557-563. DOI: 
10.1093/aob/mcn191 

 
Collins, R. A., & Cruickshank, R. H. (2013). The seven deadly sins of DNA 

barcoding. Molecular ecology resources, 13(6), 969-975. DOI: 
10.1111/1755-0998.12046 

 
Colwell, R. K. (2013). Estimates: Statistical estimation of species richness and share 

species from samples. Version 9.1. http://viceroy.eeb.uconn.edu/estimates/ 
 



© C
OPYRIG

HT U
PM

195 
 

Colwell, R. K., & Lees, D. C. (2000). The mid-domain effect: geometric constraints 
on the geography of species richness. Trends in ecology & evolution, 15(2), 
70-76. DOI: 10.1016/S0169-5347(99)01767-X 

 
Colwell, R. K., Chao, A., Gotelli, N. J., Lin, S. Y., Mao, C. X., Chazdon, R. L., & 

Longino, J. T. (2012b). Models and estimators linking individual-based and 
sample-based rarefaction, extrapolation and comparison of 
assemblages. Journal of plant ecology, 5(1), 3-21. DOI: 10.1093/jpe/rtr044 

 
Colwell, R. K., Dunn, R. R., & Harris, N. C. (2012a). Coextinction and persistence 

of dependent species in a changing world. Annual Review of Ecology, 
Evolution, and Systematics, 43, 183-203. DOI: 10.1146/annurev-ecolsys-
110411-160304 

 
Comber, J. B. (1990). Orchids of java. Bentham-Moxon Trust, Inc., Royal Botanic 

Gardens, Kew. pp. 407. 
 
Comber, J. B. (2001). Orchids of Sumatra. Natural History Publications (Borneo), 

Kota Kinabalu. pp. 1026. 
 
Connor, E. F., & McCoy, E. D. (2002). Species–Area Relationships. In Reference 

Module in Life Sciences (pp. 10). Elsevier, Amsterdam. DOI: 
10.1016/B978-0-12-809633-8.02354-2 

 
Cox, A. V., Pridgeon, A. M., Albert, V. A., & Chase, M. W. (1997). Phylogenetics 

of the slipper orchids (Cypripedioideae, Orchidaceae): nuclear rDNA ITS 
sequences. Plant Systematics and Evolution, 208(3), 197-223. DOI: 
10.1007/BF00985442 

 
Cozzolino, S., & Widmer, A. (2005). Orchid diversity: an evolutionary consequence 

of deception? Trends in ecology & evolution, 20(9), 487-494. DOI: 
10.1016/j.tree.2005.06.004 

 
Cracraft J. (1983) Species Concepts and Speciation Analysis. In R. F. Johnston (Ed), 

Current Ornithology (Vol. 1, pp. 159-187). Springer, New York. DOI: 
10.1007/978-1-4615-6781-3_6 

 
Crain B. J., White J. W., & Steinberg S. J. (2011). Geographic discrepancies between 

global and local rarity richness patterns and the implications for 
conservation. Biodiversity and Conservation, 20(14), 3489-3500. DOI: 
10.1007/s10531-011-0137-6 

 
Crain, B. J., & Tremblay, R. L. (2012). Update on the distribution of Lepanthes 

caritensis, a rare Puerto Rican endemic orchid. Endangered Species 
Research, 18, 89-94. DOI: 10.3354/esr00442 

 



© C
OPYRIG

HT U
PM

196 
 

Cribb, P. J., Kell, S. P., Dixon, K. W., & Barrett, R. L. (2003). Orchid conservation: 
A global perspective. In K. W. Dixon, S. P. Kell, R. L., & Barrett, & P. J. 
Cribb (Eds.), Orchid conservation. Natural History Publications (Borneo), 
Kota Kinabalu. pp. 1-24. 

 
Cribb, P. (1987). The genus Paphiopedilum. Royal Botanic Gardens, in association 

with Collingridge, Kew. pp. 222. 
 
Cribb, P. J. (1998). The Genus Paphiopedilum (2nd Edition). Natural History 

Publications (Borneo), Kota Kinabalu. pp. 427. 
 
Cribb, P., & Butterfield, I. (1999). The Genus Pleione. Royal Botanic Gardens, 

Victoria. pp. 129.  
 
Cribb, P. J., & Ng, Y. P. (2005). Tribe Podochileae. In A. M. Pridgeon, P. J. Cribb, 

M. W. Chase, & F. N. Rasmussen (Eds.), Genera Orchidacearum 4, 
Epidendroideae (Part One) (pp. 529-596). Oxford University Press, 
Oxford, United Kingdom. 

 
Cribb, P., & Robbins, S. (1993). Paphiopedilum exul: Orchidaceae. The Kew 

Magazine, 10(1), 5-8.  
 
Cruz-Fernández, Q. T., Alquicira-Arteaga, M. L., & Flores-Palacios, A. (2011). Is 

orchid species richness and abundance related to the conservation status of 
oak forest? Plant Ecology, 212(7), 1091-1099. DOI: 10.1007/s11258-010-
9889-4 

 
da Mota, R. C., de Barros, F., & Stehmann, J. R. (2009). Two new species of 

Orchidaceae from Brazil: Bulbophyllum carassense and Lepanthopsis 
vellozicola. ovon: A Journal for Botanical Nomenclature, 19(3), 380-387. 
DOI: /10.3417/2007057 

 
Dauncey, E. A. (2003). A taxonomic revision of Dendrobium section Pedilonum 

(Orchidaceae). Harvard Papers in Botany, 7(2), 151-320. 
 
Davies, K. L., & Turner, M. P. (2004). Morphology of floral papillae in Maxillaria 

Ruiz & Pav. (Orchidaceae). Annals of Botany, 93(1), 75-86. DOI: 
10.1093/aob/mch007 

 
Davies, K. L., & Winters, C. (1998). Ultrastructure of the labellar epidermis in 

selected Maxillaria species (Orchidaceae). Botanical Journal of the 
Linnean Society, 126(4), 349-361. 

  
Davies, K. L., Turner, M. P., & Gregg, A. (2003). Lipoidal labellar secretions in 

Maxillaria Ruiz & Pav. (Orchidaceae). Annals of Botany, 91(4), 439-446. 
DOI: 10.1093/aob/mcg038 

 



© C
OPYRIG

HT U
PM

197 
 

Davis, J. I., & Nixon, K. C. (1992). Populations, genetic variation, and the 
delimitation of phylogenetic species. Systematic biology, 41(4), 421-435. 
DOI: 10.1093/sysbio/41.4.421 

 
Davis, M. B., & Shaw, R. G. (2001). Range shifts and adaptive responses to 

Quaternary climate change. Science, 292(5517), 673-679. DOI: 
10.1126/science.292.5517.673 

 
Dayrat, B. (2005). Towards integrative taxonomy. Biological Journal of the Linnean 

Society, 85(3), 407-417. DOI: 10.1111/j.1095-8312.2005.00503.x 
 
da Mota, R. C., de Barros, F., & Stehmann, J. R. (2009). Two new species of 

Orchidaceae from Brazil: Bulbophyllum carassense and Lepanthopsis 
vellozicola. Novon: A Journal for Botanical Nomenclature, 19(3), 380-387. 
DOI: 10.3417/2007057 

 
de la Rosa-Manzano, E., Andrade, J. L., Zotz, G., & Reyes-García, C. (2014). 

Epiphytic orchids in tropical dry forests of Yucatan, Mexico–Species 
occurrence, abundance and correlations with host tree characteristics and 
environmental conditions. Flora-Morphology, Distribution, Functional 
Ecology of Plants, 209(2), 100-109. DOI: 10.1016/j.flora.2013.12.002 

 
de Sousa Queiroz, C., de Carvalho Batista, F. R., & De Oliveira, L. O. (2011). 

Evolution of the 5.8 S nrDNA gene and internal transcribed spacers in 
Carapichea ipecacuanha (Rubiaceae) within a phylogeographic 
context. Molecular Phylogenetics and Evolution, 59(2), 293-302. DOI: 
10.1016/j.ympev.2011.01.013 

 
de Vere, N., Rich, T. C. G., Trinder, S. A., & Long, C. (2015). DNA barcoding for 

plants. In J. Batley (Ed.), Plant Genotyping (Vol. 1245, pp. 101-118). 
Methods in Molecular Biology (Methods and Protocols). Humana Press, 
New York. DOI: /10.1007/978-1-4939-1966-6_8 

 
De, L. C., Devadas, R. G., Chhetri, G., Srivastava, M., & Medhi, R. P. (2014). 

Morphological Characterization in Dendrobium spp. National Research 
Centre for Orchids Pakyong-737106, Sikkim. pp. 78.   

 
Degtjareva, G. V., Logacheva, M. D., Samigullin, T. H., Terentieva, E. I., & Valiejo-

Roman, C. M. (2012). Organization of chloroplast psbA-trnH intergenic 
spacer in dicotyledonous angiosperms of the family 
Umbelliferae. Biochemistry (Moscow), 77(9), 1056-1064. DOI: 
10.1134/S0006297912090131 

 
Dent, D. H., & Wright, S. J. (2009). The future of tropical species in secondary 

forests: a quantitative review. Biological conservation, 142(12), 2833-
2843. DOI: 10.1016/j.biocon.2009.05.035 

 



© C
OPYRIG

HT U
PM

198 
 

DeSalle, R., Egan, M. G., & Siddall, M. (2005). The unholy trinity: taxonomy, 
species delimitation and DNA barcoding. Philosophical transactions of the 
royal society B: Biological sciences, 360(1462), 1905-1916. DOI: 
10.1098/rstb.2005.1722 

 
Di Sacco, A., Hardwick, K.A., Blakesley, D., Brancalion, P.H., Breman, E., Cecilio 

Rebola, L., Chomba, S., Dixon, K., Elliott, S., Ruyonga, G., & Shaw, K. 
(2021). Ten golden rules for reforestation to optimize carbon sequestration, 
biodiversity recovery and livelihood benefits. Global Change 
Biology, 27(7), 1328-1348. DOI: 10.1111/gcb.15498 

 
Dijk, E., Willems, J.H., & van Andel, J. (1997). Nutrient responses as a key factor 

to the ecology of orchid species. Acta Botanica Neerlandica, 46(4), 339-
363. file:///C:/Users/User/Downloads/ABN1997046004002.pdf 

 
Ding, G., Li, X., Ding, X., & Qian, L. (2009). Genetic diversity across natural 

populations of Dendrobium officinale, the endangered medicinal herb 
endemic to China, revealed by ISSR and RAPD markers. Russian Journal 
of Genetics, 45(3), 327-334. DOI: 10.1134/S1022795409030119 

 
Dixon, K. W., Kell, S. P., Barret, R. L., & Cribb, P. J. (2003). Orchid Conservation. 

Natural History Publications (Borneo), Kota Kinabalu. pp.418. 
 
Djordjević, V., & Tsiftsis, S. (2019). Patterns of orchid species richness and 

composition in relation to geological substrates. Wulfenia, 26, 1-21. 
https://www.zobodat.at/pdf/Wulfenia_26_0001-0021.pdf 

 
Dodson, C. H. (1962). The importance of pollination in the evolution of the orchids 

of tropical America. American Orchid Society Bulletin, 31, 731-735. 
 
Douady, C. J., Delsuc, F., Boucher, Y., Doolittle, W. F., & Douzery, E. J. (2003). 

Comparison of Bayesian and maximum likelihood bootstrap measures of 
phylogenetic reliability. Molecular biology and evolution, 20(2), 248-254. 
DOI: 10.1093/molbev/msg042 

 
Dressler, R. (1981). The Orchids: natural history and classification. Harvard 

University Press, Cambridge, Massachusetts. pp. 332. 
 
Dressler, R. L. (1993). Phylogeny and classification of the orchid family. Cambridge 

University Press, Massachusetts. pp. 314. 
 
Drehwald, U. (2005). Biomonitoring of disturbance in neotropical rainforests using 

bryophytes as indicators. The Journal of the Hattori Botanical 
Laboratory, 97, 117-126. DOI: 10.18968/jhbl.97.0_117 

 
Duncan, R. E., & Macleod, R. A. (1949). The chromosomes of the continental 

species of Paphiopedilum with solid green leaves. American Orchid 
Society Bulletin, 18, 84-89. 

 



© C
OPYRIG

HT U
PM

199 
 

Dupuis, J. R., Roe, A. D., & Sperling, F. A. (2012). Multi‐region species delimitation 
in closely related animals and fungi: one marker is not enough. Molecular 
ecology, 21(18), 4422-4436. DOI: 10.1111/j.1365-294X.2012.05642.x 

 
Edwards, D. P., Larsen, T. H., Docherty, T. D., Ansell, F. A., Hsu, W. W., Derhé, 

M. A., Hamer, K. C., & Wilcove, D. S. (2011). Degraded lands worth 
protecting: the biological importance of Southeast Asia's repeatedly logged 
forests. Proceedings of the Royal Society B: Biological 
Sciences, 278(1702), 82-90. DOI: 10.1098/rspb.2010.1062 

 
Elliott, T. L., & Davies, J. T. (2014). Challenges to barcoding an entire 

flora. Molecular Ecology Resources, 14(5), 883-891. DOI: 10.1111/1755-
0998.12277 

 
Erdtman, G. (1971). Pollen Morphology and Plant Taxonomy, Angiosperms: An 

Introduction to Palynology (Vol. 1). Hafner Publishing Company, New 
York. pp. 299-301. 

 
Espejo-Serna, A., López-Ferrari, A. R., Jiménez Machorro, R., & Sánchez Saldaña, 

L. (2005). Las orquídeas de los cafetales en México: una opción para el uso 
sostenible de ecosistemas tropicales. Revista de Biología Tropical, 53(1-2), 
73-84. 

 
Fahn, A. (1988). Secretory tissues in vascular plants. New Phytologist, 108(3), 229-

257. DOI: 10.1111/j.1469-8137.1988.tb04159.x 
 
Farris, J. S. (1974). Formal definitions of paraphyly and polyphyly. Systematic 

Zoology, 23(4), 548-554. DOI: 10.2307/2412474 
 
Fay, M. F. (2018). Orchid conservation: how can we meet the challenges in the 

twenty-first century? Botanical studies, 59(1), 1-6. DOI: 10.1186/s40529-
018-0232-z 

 
FDPM (2003). Manual Perhutanan 2003 (Jilid I, II & III). Forestry Department 

Peninsular Malaysia, Kuala Lumpur, Malaysia. 
 
FDPM (2012). Laporan Tahunan Jabatan Perhutanan Semenanjung Malaysia 2012. 

Forestry Department Peninsular Malaysia, Kuala Lumpur, Malaysia. 
 
Feng, S. G., Lu, J. J., Gao, L., Liu, J. J., & Wang, H. Z. (2014). Molecular phylogeny 

analysis and species identification of Dendrobium (Orchidaceae) in 
China. Biochemical genetics, 52(3-4), 127-136. DOI 10.1007/s10528-013-
9633-6 

 
Feng, S., He, R., Yang, S., Chen, Z., Jiang, M., Lu, J., & Wang, H. (2015b). Start 

codon targeted (SCoT) and target region amplification polymorphism 
(TRAP) for evaluating the genetic relationship of Dendrobium 
species. Gene, 567(2), 182-188. DOI: 10.1016/j.gene.2015.04.076 

 



© C
OPYRIG

HT U
PM

200 
 

Feng, S., Jiang, Y., Wang, S., Jiang, M., Chen, Z., Ying, Q., & Wang, H. (2015a). 
Molecular identification of Dendrobium species (Orchidaceae) based on 
the DNA barcode ITS2 region and its application for phylogenetic 
study. International journal of molecular sciences, 16(9), 21975-21988. 
DOI: 10.3390/ijms160921975 

 
Feng, J. Q., Zhang, F. P., Huang, J. L., Hu, H., & Zhang, S. B. (2021). Allometry 

Between Vegetative and Reproductive Traits in Orchids. Frontiers in Plant 
Science, 12, 728843. DOI: 10.3389/fpls.2021.728843 

 
Ferri, G., Alù, M., Corradini, B., & Beduschi, G. (2009). Forensic botany: species 

identification of botanical trace evidence using a multigene barcoding 
approach. International Journal of Legal Medicine, 123(5), 395-401.DOI: 
10.1007/s00414-009-0356-5 

 
Fischer, G. A., Gravendeel, B., Sieder, A., Andriantiana, J., Heiselmayer, P., Cribb, 

P. J., de Camargo Smidt, E., Samuel, R., & Kiehn, M. (2007). Evolution of 
resupination in Malagasy species of Bulbophyllum 
(Orchidaceae). Molecular phylogenetics and evolution, 45(1), pp.358-376. 
DOI: 10.1016/j.ympev.2007.06.023 

 
Flores-Palacios, A., & García-Franco, J. G. (2008). Habitat isolation changes the 

beta diversity of the vascular epiphyte community in lower montane forest, 
Veracruz, Mexico. Biodiversity and Conservation, 17(1), 191-207. DOI: 
10.1007/s10531-007-9239-6 

 
Flores-Palacios, A., & Valencia-Diaz, S. (2007). Local illegal trade reveals unknown 

diversity and involves a high species richness of wild vascular 
epiphytes. Biological Conservation, 136(3), 372-387. DOI: 
10.1016/j.biocon.2006.12.017 

 
Floyd, R., Abebe, E., Papert, A., & Blaxter, M. (2002). Molecular barcodes for soil 

nematode identification. Molecular ecology, 11(4), 839-850. DOI: 
10.1046/j.1365-294X.2002.01485.x 

 
Fowke, L. C., Tanchak, M. A., & Galway, M. E. (1991). Ultra-structural cytology 

of the endocytotoxic pathway in plants. In C. R.  Hawes, J. O. D. Coleman, 
& D. E. Evan (Eds.), Endocytosis, exocytosis and Vesicle Traffic in Plants 
(pp 15-40). Cambridge University Press, Cambridge.  

 
Frei, J. K., & Dodson, C. H. (1972). The chemical effect of certain bark substrates 

on the germination and early growth of epiphytic orchids. Bulletin of the 
Torrey Botanical Club, 99(6), 301-307. DOI: 10.2307/2997072 

 
Freudenstein, J. V., & Chase, M. W. (2001). Analysis of mitochondrial nad1b-c 

intron sequences in Orchidaceae: utility and coding of length-change 
characters. Systematic Botany, 26(3), 643-657. DOI: 10.1043/0363-6445-
26.3.643 

 



© C
OPYRIG

HT U
PM

201 
 

Freudenstein, J. V., van den Berg, C., Goldman, D. H., Kores, P. J., Molvray, M., & 
Chase, M. W. (2004). An expanded plastid DNA phylogeny of Orchidaceae 
and analysis of jackknife branch support strategy. American Journal of 
Botany, 91(1), 149-157. DOI: 10.3732/ajb.91.1.149 

 
Freudenstein, J., Senyo, D., & Chase, M. W. (2000). Mitochondrial DNA and 

relationships in the Orchidaceae. In K. L. Wilson, & D. A. Morrison (Eds.), 
Monocots: Systematics and Evolution (pp. 421-429). CSIRO, Collingwood, 
Victoria.  

 
Fritz, Ö., Niklasson, M., & Churski, M. (2009). Tree age is a key factor for the 

conservation of epiphytic lichens and bryophytes in beech forests. Applied 
Vegetation Science, 12(1), 93-106. DOI: 10.1111/j.1654-
109X.2009.01007.x 

 
Fryns-Claessens, E., & Van Cotthem, W. (1973). A new classification of the 

ontogeney types of stomata. The Botanical Review, 39(1), 71-131. DOI: 
10.1007/BF02860071 

 
Fuchs, B., & Haselwandter, K. (2008). Arbuscular mycorrhiza of endangered plant 

species: potential impacts on restoration strategies. In Mycorrhiza (pp. 565-
579). Springer, Berlin, Heidelberg.  

 
Grace, M. K., Akçakaya, H. R., Bennett, E. L., Brooks, T. M., Heath, A., Hedges, 

S., Hilton-Taylor, C., Hoffmann, M., Hochkirch, A., Jenkins, R., Keith, D. 
A., Long, B., Mallon, D. P., Meijaard, E., Milner-Gulland, E. J., Rodriguez, 
J. P., Stephenson, P. J., Stuart, S. N., Young, R. P., ...Young, S. (2021). 
Testing a global standard for quantifying species recovery and assessing 
conservation impact. Conservation Biology, 35(6), 1833-1849. DOI: 
10.1111/cobi.13756 

 
Grant, V. (1991). The evolutionary process. Columbia University Press, New York, 

United States. pp. 487. 
 
Gˇrniak, M., Paun, O., & Chase, M. W. (2010). Phylogenetic relationships within 

Orchidaceae based on a low-copy nuclear coding gene, Xdh: Congruence 
with organellar and nuclear ribosomal DNA results. Molecular 
Phylogenetics and Evolution, 56(2), 784-795. DOI: 
10.1016/j.ympev.2010.03.003 

 
Gallage, N. J., & Møller, B. L. (2018). Vanilla: the most popular flavour. 

In Biotechnology of natural products (pp. 3-24). Springer, Cham. 
 
Gandaseca, S., Abd Wahab, N. L., Pazi, A. M., Rosli, N., & Zaki, P. H. (2016). 

Comparison of water quality status of undisturbed and disturbed mangrove 
forest at Awat-Awat Lawas Sarawak. Open Journal of Forestry, 6(01), 14-
18. DOI: 10.4236/ojf.2016.61002 

 



© C
OPYRIG

HT U
PM

202 
 

Gani, I. Q. L. M. (2013). Current situation of illegal logging in Peninsular 
Malaysia. International Journal of Sciences, 2(6), 12-17. 
https://www.ijsciences.com/pub/article/190 

 
Gani, I. Q. L. M., Wahab, R., & Rasat, M. S. M. (2013). An overview of illegal 

logging situation in Peninsular Malaysia. Journal of Tropical Resources 
and Sustainable Sciences, 1(2), 24-30.  

 
Gao, L. M., Li, Y., Phan, L. K., Yan, L. J., Thomas, P., Phan, L. K., Möller, M., & 

Li, D. Z. (2017). DNA barcoding of East Asian Amentotaxus (Taxaceae): 
Potential new species and implications for conservation. Journal of 
Systematics and Evolution, 55(1), 16-24. DOI: 10.1111/jse.12207  

 
Gao, T., Yao, H., Song, J., Liu, C., Zhu, Y., Ma, X., Pang, X., Xu, H., & Chen, S. 

(2010b). Identification of medicinal plants in the family Fabaceae using a 
potential DNA barcode ITS2. Journal of ethnopharmacology, 130(1), 116-
121. DOI: 10.1016/j.jep.2010.04.026 

 
Gao, T., Yao, H., Song, J., Zhu, Y., Liu, C., & Chen, S. (2010a). Evaluating the 

feasibility of using candidate DNA barcodes in discriminating species of 
the large Asteraceae family. BMC Evolutionary Biology, 10(1), 324-330. 
DOI: 10.1186/1471-2148-10-324 

 
García-Suárez, M. D., Rico-Gray, V., & Serrano, H. (2003). Distribution and 

abundance of Tillandsia spp. (Bromeliaceae) in the Zapotitlán Valley, 
Puebla, México. Plant Ecology, 166(2), 207-215. DOI: 
10.1023/A:1023204023070 

 
Gardner, T. A., Barlow, J., Chazdon, R., Ewers, R. M., Harvey, C. A., Peres, C. A., 

& Sodhi, N. S. (2009). Prospects for tropical forest biodiversity in a human‐
modified world. Ecology letters, 12(6), 561-582. DOI: 10.1111/j.1461-
0248.2009.01294.x 

 
Gaskett, A. C. (2011). Orchid pollination by sexual deception: pollinator 

perspectives. Biological reviews of the Cambridge Philosophical 
Society, 86(1), 33-75. DOI: 10.1111/j.1469-185X.2010.00134.x 

 
Gentry, A. H., & Dodson, C. H. (1987b). Diversity and biogeography of neotropical 

vascular epiphytes. Annals of the Missouri Botanical Garden, 74(2), 205-
233. 

 
Gentry, A. H., & Dodson, C. H. (1987a). Contribution of non-trees to species 

richness of a tropical rain forest. Biotropica, 19(2), 149-156. DOI: 
10.2307/2388737 

 
Ghazalli, M. N., Tamizi, A. A., Esa, M. I. M., Besi, E. E., Nikong, D., Nordin, A. R. 

M., & Zaini, A. Z. (2019). The systematic significance of leaf epidermal 
micro-morphology of ten Nepenthes species (Nepenthaceae) from 
Peninsular Malaysia. Reinwardtia, 18(2), 81-96.  



© C
OPYRIG

HT U
PM

203 
 

Ghazoul, J., Burivalova, Z., Garcia-Ulloa, J., & King, L. A. (2015). Conceptualizing 
forest degradation. Trends in ecology & evolution, 30(10), 622-632. DOI: 
10.1016/j.tree.2015.08.001 

 
Ghimire, B., Jeong, M. J., Suh, G. U., Heo, K., & Lee, C. H. (2018). Seed 

morphology and seed coat anatomy of Fraxinus, Ligustrum and Syringa 
(Oleeae: Oleaceae) and its systematic implications. Nordic Journal of 
Botany, 36(10), e01866. DOI: 10.1111/njb.01866 

 
Gibson, L., Lee, T. M., Koh, L. P., Brook, B. W., Gardner, T. A., Barlow, J., Peres, 

C. A., Bradshaw, C. J. A., Laurance, W. F., Lovejoy, T. E., & Sodhi, N. S. 
(2011). Primary forests are irreplaceable for sustaining tropical 
biodiversity. Nature, 478(7369), 378-381. DOI: 10.1038/nature10425 

 
Gismondi, A., Fanali, F., Labarga, J. M. M., Caiola, M. G., & Canini, A. (2013b). 

Crocus sativus L. genomics and different DNA barcode applications. Plant 
Systematics and Evolution, 299(10), 1859-1863. DOI: 10.1007/s00606-
013-0841-7 

 
Gismondi, A., Leonardi, D., Enei, F., & Canini, A. (2013a). Identification of plant 

remains in underwater archaeological areas by morphological analysis and 
DNA barcoding. Advances in Anthropology, 3(4), 240-248. 
DOI:10.4236/aa.2013.34034 

 
Gismondi, A., Rolfo, M. F., Leonardi, D., Rickards, O., & Canini, A. (2012). 

Identification of ancient Olea europaea L. and Cornus mas L. seeds by 
DNA barcoding. Comptes Rendus Biologies, 335(7), 472-479. DOI: 
10.1016/j.crvi.2012.05.004 

 
Go, R. (2019). Alluring Beauties of the Forests, The Wonders of Malaysian Wild 

Orchids. Inaugural Lecture Series No. 234. Universiti Putra Malaysia 
Press, Serdang. pp. 132. 

 
Go, R., & Besi, E. E. (2020). The Fate of Orchids in Logged Forests and Rescuing 

Efforts: Terengganu’s case study. Orchid Review, 1331(Septermber 2020), 
162-167. 

 
Go, R., & Hamzah, K. A. (2008). Orchids of peat swamp forests in Peninsular 

Malaysia. Peat Swamp Forest Technical Series (No. 13., pp. 136). Forest 
Research Institute Malaysia (FRIM), Kepong. 

 
Go, R., & Nordin, F. A. (2017). Orchids of Penang Hill, an updated checklist. Folia 

Malaysiana, 18(1), 21-50. 
 
Go, R., & Pungga, R. S. (2018). Sarawak Limestone Forests Orchids. University 

Putra Malaysia Press, Selangor. pp. 214. 
 



© C
OPYRIG

HT U
PM

204 
 

Go, R., Abdullah, J. O., Nordin, F. A., & Md Isa, S. F. (2015b). Orchids in the 
Montane Forests of Peninsular Malaysia. Universiti Putra Malaysia Press, 
Serdang. pp. 216. 

 
Go, R., Dahalan, M. P., & Abdul Manaf, M. B. (2014). Orchidѐa Selangoreana 

(Wild Orchids of Selangor). Selangor State Forestry Department, Selangor, 
in association with Selangor State Department, Selangor. pp. 207. 

 
Go, R., Eng, K.H., Mustafa, M., Abdullah, J.O., Naruddin, A.A., Lee, N.S., Lee, 

C.S., Eum, S.M., Park, K.W., & Choi, K. (2011). An assessment of orchids’ 
diversity in Penang Hill, Penang, Malaysia after 115 years. Biodiversity 
and Conservation, 20(10), 2263-2272. DOI: 10.1007/s10531-011-0087-z 

 
Go, R., Lim, M. Y. L., Phoon, S. N., Yong, W. S. Y., Tang, C. H., Khor, H. E., 

Abdullah, J. O., & Abdullah, J. (2009). Malaysian limestone orchids status: 
diversity, threat and conservation. Blumea-Biodiversity, Evolution and 
Biogeography of Plants, 54(1-2), 109-116. DOI: 
10.3767/000651909X474168 

 
Go, R., Tan, M. C., Nuruddin, A. A., Abdullah, J. O., Ng, Y. J., Nordin, F. A., Khor, 

H. E., & Nulit, R. (2015a). Extinction risks and conservation status of 
Corybas (Orchidaceae; Orchidoideae; Diurideae) in Peninsular Malaysia. 
Phytotaxa, 233(3), 273-280. DOI: 10.11646/phytotaxa.233.3.4 

 
Go, R., Yong, W. S. Y., Unggang, J., & Ridzuan, S. (2010). Orchids of Perlis, jewels 

of the forest (Revised Edition). Jabatan Perhutanan Negeri Perlis, Perlis and 
Universiti Putra Malaysia, Serdang. pp. 152. 

 
Gogoi, B., & Bhau, B. S. (2018). DNA barcoding of the genus Nepenthes (Pitcher 

plant): a preliminary assessment towards its identification. BMC plant 
biology, 18(1), 1-7. DOI: 10.1186/s12870-018-1375-5 

 
Gogoi, K., Borah, R. L., Das, R., & Yonzone, R. (2012). Present status of orchid 

species diversity resources of Joypur Reserve forest of Dibrugarh District 
(Assam) of North East India. International Journal of Modern 
Botany, 2(3), 47-67. DOI: 10.5923/j.ijmb.20120203.03 

 
Goh, C. J., & Kluge, M. (1989). Gas Exchange and Water Relations in Epiphytic 

Orchids. In U. Lüttge (Ed.), Vascular Plants as Epiphytes (Vol. 76, pp. 139-
166). Ecological Studies (Analysis and Synthesis), Springer, Berlin. DOI: 
10.1007/978-3-642-74465-5_6  

 
Gorelick, R. (2006). Combining richness and abundance into a single diversity index 

using matrix analogues of Shannon's and Simpson's 
indices. Ecography, 29(4), 525-530. DOI: 10.1111/j.0906-
7590.2006.04601.x 

 



© C
OPYRIG

HT U
PM

205 
 

Govaerts, R., Bernet, P., Kratochvil, K., Gerlach, G., Carr, G., Alrich, P., Pridgeon, 
A. M., Pfahl, J., Campacci, M. A., Baptista, D. H., Tigges, H., Shaw, J., 
Cribb, P., George, A., Kreuz, K., & Wood, J. J. (2021). World Checklist of 
Orchidaceae. The Board of Trustees of the Royal Botanic Gardens, Kew. 
http://apps.kew.org/wcsp/  

 
Gradstein, S. R, Churchill, S. P., & Salazar Allen, N. (2001). Guide to the bryophytes 

of tropical America. Memoirs of the New York Botanical Garden, 86, 577. 
 
Gradstein, S. R. (2008). Epiphytes of tropical montane forests – impact of 

deforestation and climate change. In S. R. Gradstein, J. Homeier, & D. 
Gansert (Eds.), The Tropical Mountain Forest. Patterns and Processes in 
a Biodiversity Hotspot (pp. 51-65). Biodiversity and Ecology Series, 
University of Göttingen, Germany.  

 
Graham, E. A., & Andrade, J. L. (2004). Drought tolerance associated with vertical 

stratification of two co‐occurring epiphytic bromeliads in a tropical dry 
forest. American journal of Botany, 91(5), 699-706. DOI: 
10.3732/ajb.91.5.699 

 
Gravendeel, B., Chase, M. W., de Vogel, E. F., Roos, M. C., Mes, T. H., & 

Bachmann, K. (2001). Molecular phylogeny of Coelogyne 
(Epidendroideae; Orchidaceae) based on plastid RFLPs, matK, and nuclear 
ribosomal ITS sequences: evidence for polyphyly. American Journal of 
Botany, 88(10), 1915-1927. DOI: 10.2307/3558367 

 
Gravendeel, B., Smithson, A., Slik, F. J., & Schuiteman, A. (2004). Epiphytism and 

pollinator specialization: drivers for orchid diversity? Philosophical 
Transactions of the Royal Society of London. Series B: Biological 
Sciences, 359(1450), 1523-1535. DOI: 10.1098/rstb.2004.1529  

 
Grytnes, J. A., & Vetaas, O. R. (2002). Species richness and altitude: a comparison 

between null models and interpolated plant species richness along the 
Himalayan altitudinal gradient, Nepal. The American Naturalist, 159(3), 
294-304. DOI: 10.1086/338542 

 
Guan, Z. J., Zhang, S. B., Guan, K. Y., Li, S. Y., & Hu, H. (2011). Leaf anatomical 

structures of Paphiopedilum and Cypripedium and their adaptive 
significance. Journal of Plant Research, 124(2), 289-298. DOI: 
10.1007/s10265-010-0372-z 

 
Gurvich, D. E., Tecco, P. A., & Díaz, S. (2005). Plant Invasions in Undisturbed 

Ecosystems: The Triggering Attribute Approach. Journal of Vegetation 
Science, 16, 723-728. DOI: 10.1111/j.1654-1103.2005.tb02415.x 

 
Hágsater, E., & Stewart, J. (1986). Strategies for orchid conservation. Orquídea 

(Méx.) 10, 213-227. DOI: 10.1093/aob/mcaa093 
 



© C
OPYRIG

HT U
PM

206 
 

Hairul, N. M. K, Ramle, A., Mohamad, H. A. S., & Asmawi, I. (2016). Kelestarian 
alam sekitar taman negara Tasik Kenyir dan impak kesejahteraan kepada 
masyarakat orang asli sekitar. International Conference on Education and 
Regional Development 2016 (ICERD 2016). [Note: Proceeding article 
published in Malay language] http://eprints.unisza.edu.my/798/1/FH03-
FSSG-17-09061.pdf 

 
Hajiahmadi, Z., Talebi, M., & Sayed-Tabatabaei, B. E. (2013). Studying genetic 

variability of Pomegranate (Punica granatum L.) based on chloroplast 
DNA and barcode genes. Molecular biotechnology, 55(3), 249-259. DOI: 
10.1007/s12033-013-9676-2 

 
Hall, T. A. (1999). BioEdit: A User-Friendly Biological Sequence Alignment Editor 

and Analysis Program for Windows 95/98/NT. Nucleic Acids Symposium 
Series, 41, 95-98. DOI: 10.14601/PHYTOPATHOL_MEDITERR-
14998U1.29 

 
Hammer, Ø., Harper, D. A., & Ryan, P. D. (2001). PAST: Paleontological statistics 

software package for education and data analysis. Palaeontologia 
electronica, 4(1), 9. http://palaeo-
electronica.org/2001_1/past/issue1_01.htm. 

 
Harper, D. A. T. (Ed.) (1999). Numerical Palaeobiology–Computer-Based 

Modelling and Analysis of Fossils and their Distributions. John Wiley & 
Sons, United Kingdom. pp. 468. DOI: 10.1669/0883-
1351(2000)015%3C0364:BR%3E2.0.CO;2 

 
Harper, D. A., & Ryan, P. D. (2001). PAST: paleontological statistics software 

package for education and data analysis. Palaeontologia electronica, 4(1), 
1-9. https://palaeo-electronica.org/2001_1/past/past.pdf 

 
Harris, J. G., & Harris, M. W. (1994). Plant identification terminology (an illustrated 

glossary). Spring Lake Publishing, Utah. pp. 197. 
 
Hartshorn, G. S. (1989). Sustained yield management of natural forests: The Palcazu 

production forest. In J. O. Browder (Ed.), Fragile Lands of Latin America: 
Strategies for Sustainable Development (pp. 130-138). Westview Press, 
Boulder.  

 
Hassler, M., & Rheinheimer, J. (2013). Illustrated World Compendium of Orchids-

List of Taxa. https://worldplants.webarchiv.kit.edu/orchids/  
 
Hebert, P. D. N., Stoeckle, M. Y., Zemlak, T. S., Francis, C. M., & Godfray, C. 

(2004b). Identification of birds through DNA barcodes. PLoS 
biology, 2(10), e312. DOI: 10.1371/journal.pbio.0020312 

 



© C
OPYRIG

HT U
PM

207 
 

Hebert, P. D., Cywinska, A., Ball, S. L., & DeWaard, J. R. (2003). Biological 
identifications through DNA barcodes. Proceedings of the Royal Society of 
London. Series B: Biological Sciences, 270(1512), 313-321. DOI: 
10.1098/rspb.2002.2218 

 
Hebert, P. D., Penton, E. H., Burns, J. M., Janzen, D. H., & Hallwachs, W. (2004a). 

Ten species in one: DNA barcoding reveals cryptic species in the 
neotropical skipper butterfly Astraptes fulgerator. Proceedings of the 
National Academy of Sciences, 101(41), 14812-14817. DOI: 
10.1073/pnas.0406166101 

 
Heinrich, M. (2007). The identification of medicinal plants. Journal of 

Ethnopharmacology, 111, 440. 
 
Helbsing, S., Riederer, M., & Zotz, G. (2000). Cuticles of vascular epiphytes: 

efficient barriers for water loss after stomatal closure? Annals of 
Botany, 86(4), 765-769. DOI: 10.1006/anbo.2000.1239 

 
Help, C. (1974). A new index measuring evenness. Journal of the Marine Biological 

Association of the United Kingdom, 54(3): 555-557. 
 
Hendrison, J. (1990). Damage-controlled logging in managed rain forest in 

Suriname. Agricultural University, Wageningen. pp. 204. 
 
Herrera, H., Fuentes, A., Soto, J., Valadares, R., & Arriagada, C. (2021). Orchid-

Associated Bacteria and Their Plant Growth Promotion Capabilities. In J. 
M. Merillon, & H. Kodja (Eds). Orchids Phytochemistry, Biology and 
Horticulture. Reference Series in Phytochemistry (pp. 26). Springer, Cham. 
DOI: 10.1007/978-3-030-11257-8_35-1 

 
Hesse, M., Halbritter, H., Zetter, R., Weber, M., Buchner, R., Frosch-Radivo, A., & 

Ulrich, S. (2009). Pollen Terminology: An Ilustrated Handbook. Springer 
Wien, New York. pp. 15-53. 

 
Hew, C. S. (1994). Orchid cut-flower production in ASEAN countries. In J. Arditti 

(Ed.). Orchid Biology: reviews and perspectives (Vol. 6, pp. 363-413). John 
Wiley and Son, Inc., New York. 

 
Hew, C. S., Lee, G. L., & Wong, S. C. (1980). Occurrence of non-functional stomata 

in the flowers of tropical orchids. Annals of Botany, 46(2), 195-201. DOI: 
10.1093/oxfordjournals.aob.a085907 

 
Hew, C. S., & Yong, J. W. (2004). Physiology of Tropical Orchids in Relation to 

The Industry (2nd Edition). The World Scientific Publishing Company. pp. 
388. 

 



© C
OPYRIG

HT U
PM

208 
 

Hietz, P. (1999). Diversity and conservation of epiphytes in a changing environment. 
International Conference on Biodiversity and Bioresources: Conservation 
and Utilization. pp. 11. 
https://media.iupac.org/symposia/proceedings/phuket97/hietz.pdf 

 
Hietz, P., & Hietz‐Seifert, U. (1995). Composition and ecology of vascular epiphyte 

communities along an altitudinal gradient in central Veracruz, 
Mexico. Journal of Vegetation Science, 6(4), 487-498. DOI: 
10.2307/3236347 

 
Hilu, K. W., Borsch, T., Müller, K., Soltis, D. E., Soltis, P. S., Savolainen, V., Chase, 

M. W., Powell, M. P., Alice, L. A., Evans, R., & Sauquet, H. (2003) 
Angiosperm phylogeny based on matK sequence information. American 
Journal of Botany, 90(12), 1758-1776. DOI: 10.3732/ajb.90.12.1758  

 
Hinsley, A., De Boer, H. J., Fay, M. F., Gale, S. W., Gardiner, L. M., Gunasekara, 

R. S., Kumar, P., Masters, S., Metusala, D., Roberts, D. L., & Veldman, S. 
(2018). A review of the trade in orchids and its implications for 
conservation. Botanical Journal of the Linnean Society, 186(4), 435-455. 
DOI: 10.1093/botlinnean/box083 

 
Hinsley, A., Nuno, A., Ridout, M., St John, F.A., & Roberts, D. L. (2016). 

Estimating the extent of CITES noncompliance among traders and end-
consumers; lessons from the global orchid trade. Conservation Letters, 
10(5), 602-609. DOI:10.1111/ conl.12316  

 
Hinsley, A., Verissimo, D., & Roberts, D. L. (2015). Heterogeneity in consumer 

preferences for orchids in international trade and the potential for the use 
of market research methods to study demand for wildlife. Biological 
Conservation, 190, 80-86. DOI: 10.1016/j.biocon.2015.05.010 

 
Hirata, A., Kamijo, T., & Saito, S. (2008). Host trait preferences and distribution of 

vascular epiphytes in a warm-temperate forest. In A. G. Van der Valk (Ed.), 
Forest Ecology (pp 247-254). Springer, Dordrecht. 
https://doi.org/10.1007/978-90-481-2795-5_19 

 
Hohnwald, S. (1999). Beiträge zum Mikroklima interandiner Trockentäler 

Boliviens. Geoökodynamik, 20, 221-229. 
 
Hollingsworth, P. M., Graham, S. W., & Little, D. P. (2011). Choosing and using a 

plant DNA barcode. PloS One, 6(5), e19254. DOI: 
10.1371/journal.pone.0019254 

 
Holm, T. (1904). The root-structure of North American terrestrial Orchideae. 

American Journal of Science, 168(105), 197-212. 
 
Holman, R. T., Cunningham, W. P. & Swanson, E. S. (1981). A Closer Look at the 

Glandular Hairs on the Ovaries of Cypripediums. American Orchid Society 
Bulletin, 50(60), 683-687. 



© C
OPYRIG

HT U
PM

209 
 

Holt, R. D. (1990). The microevolutionary consequences of climate change. Trends 
in Ecology & Evolution, 5(9), 311-315. DOI: 10.1016/0169-
5347(90)90088-U 

 
Holttum, R. E. (1957). A revised Flora of Malaya Vol I: Orchids of Malaya. 

Government Printing Office Singapore, Singapore. pp. 759.  
 
Holz, I., & Gradstein, S. R. (2005). Phytogeography of the bryophyte floras of oak 

forests and pâramo of the Cordillera de Talamanca, Costa Rica. Journal of 
Biogeography, 32(9), 1591-1609. DOI: 10.1111/j.1365-
2699.2005.01250.x 

 
Hosseini, S., Go, R., Dadkhah, K., & Nuruddin, A. A. (2012). Studies On Maturase 

K Sequences and Systematic Classification of Bulbophyllum in Peninsular 
Malaysia. Pakistan Journal of Botany, 44(6), 2047-2054.  

 
Hsu, R. C. C., Wolf, J. H., & Tamis, W. L. (2014). Regional and elevational patterns 

in vascular epiphyte richness on an East Asian island. Biotropica, 46(5), 
549-555. DOI: 10.1111/btp.12131 

 
Huang, B. Q., Sun, Y. N., Yu, X. H., Luo, Y. B., Hutchings, M. J., & Tang, S. Y. 

(2009). Impact of proximity to a pathway on orchid pollination success in 
Huanglong National Park, South-West China. Biological 
Conservation, 142(4), 701-708. DOI: 10.1016/j.biocon.2008.12.005 

 
Huston, M. (1979). A general hypothesis of species diversity. The American 

Naturalist, 113(1), 81-101. DOI: 10.1086/283366 
 
Huston, M. A. (1994). Biological diversity: the coexistence of species. Cambridge 

University Press, Cambridge. pp. 681. 
 
Ibisch, P. (1996). Neotropische Epiphytendiversität - das Beispiel Bolivien. 

Galunder Verlag, Wiehl. pp. 357.  
 
Ibisch, P. L., Nowicki, C., Müller, R., & Araujo, N. (2002). Methods for the 

assessment of habitat and species conservation status in data-poor 
countries–case study of the Pleurothallidinae (Orchidaceae) of the Andean 
rain forests of Bolivia. In R. W. Bussmann, & S. Lange (Eds.), Proceedings 
of the first international congress “Conservation of Biodiversity in the 
Andes and the Amazon Basin” (pp. 225-246). Cusco, Peru. 

 
Ingram, S. W., & Lowman, M. D. (1995). The collection and preservation of plant 

material from the tropical forest canopy. Can, 22, 587-603. 
https://canopymeg.com/PDFs/papers/0047.pdf 

 
IUCN (2020). The IUCN Red List of Threatened Species. Version 2020-1. 

https://www.iucnredlist.org 
 



© C
OPYRIG

HT U
PM

210 
 

IUCN (2021). IUCN Green Status of Species: A global standard for measuring 
species recovery and assessing conservation impact. Version 2.0. Gland, 
Switzerland: IUCN. DOI: 10.2305/IUCN.CH.2021.02.en 

 
IUCN (2021c). Unified classification of stresses: Version 1.1. IUCN CMP. 

https://www.iucnredlist.org/resources/stresses-classification-scheme 
 
IUCN (2021d). Unified classification of habitats: Version 3.1. IUCN CMP. 

https://www.iucnredlist.org/resources/habitat-classification-scheme 
 
IUCN (2021e). Classification of Conservation Actions In-Place: Version 2.0. IUCN. 

https://nc.iucnredlist.org/redlist/content/attachment_files/dec_2012_guida
nce_conservation_actions_in_place_classification_scheme.pdf 

 
IUCN (2021f). Classification of Research Needed: Version 2.0. IUCN. 

https://www.iucnredlist.org/resources/research-needed-classification-
scheme 

 
IUCN (2021g). General Use and Trade Classification Scheme: Version 1.0. IUCN. 

https://www.iucnredlist.org/resources/general-use-trade-classification-
scheme 

 
IUCN (2021h). Plant and Fungal Growth Forms Classification Scheme: Version 

1.1. IUCN. 
file:///C:/Users/User/Downloads/Jul_2020_Plant_and_Fungal_Growth_Fo
rms_Classification_Scheme.pdf 

 
IUCN (2022). The IUCN Red List of Threatened Species: Version 2021-3. 

https://www.iucnredlist.org 
 
IUCN Standards and Petitions Committee (2019). Guidelines for Using the IUCN 

Red List Categories and Criteria: Version 14. Prepared by the Standards 
and Petitions Committee. http://www.iucnredlist.org/ 
documents/RedListGuidelines.pdf  

 
IUCN Standards and Petitions Subcommittee (2017). Guidelines for Using the IUCN 

Red List Categories and Criteria. Version 13. Prepared by the Standards 
and Petitions Subcommittee. pp. 108. 

 
IUCN (2021b). Unified classification of direct threats: Version 3.2. IUCN CMP. 

https://www.iucnredlist.org/resources/threat-classification-scheme 
 
IUCN SSC Orchid Specialist Group (1996). Orchids-Status Survey and 

Conservation Action Plan. IUCN, Gland Switzerland and Cambridge. 
 
Jabatan Perhutanan Semenanjung Malaysia (JPSM) (2019). Perangkaan 

Perhutanan Semenanjung Malaysia 2019. Jabatan Perhutanan 
Semenanjung Malaysia, Kuala Lumpur. pp. 234. 

 



© C
OPYRIG

HT U
PM

211 
 

Jacquemyn, H., Brys, R., Hermy, M., & Willems, J. H. (2005). Does nectar reward 
affect rarity and extinction probabilities of orchid species? An assessment 
using historical records from Belgium and the Netherlands. Biological 
Conservation, 121(2), 257-263. DOI: 10.1016/j.biocon.2004.05.002 

 
Jamaluddin, J., Azhar, B., & Chong, P. (2018). Estimating Wildlife Occurrence in 

Peninsular Malaysia Using GWR4. The Malaysian Forester, 81(1), 55-63. 
 
Jarrell, D. C., & Clegg, M. T. (1995). Systematic implications of the chloroplast-

encoded matK gene on the tribe Vandeae (Orchidaceae). American Journal 
of Botany, 82, 137. 

 
Jersáková, J., Kindlmann, P., & Renner, S. S. (2006). Is the colour dimorphism in 

Dactylorhiza sambucina maintained by differential seed viability instead of 
frequency-dependent selection? Folia Geobotanica, 41(1), 61-76. DOI: 
10.1007/BF02805262 

 
Jin, W., & Yao, S. (2006). Cultivation and Appreciation of Noble Spring Orchid 

Cultivars. In Letters (Vol. 16, Issue 10, pp. 1245-1257). Guangdong 
Science and Technology Press, Guangzhou, China.  

 
Jin, X. H., Ren, Z. X., Xu, S. Z., Wang, H., Li, D. Z., & Li, Z. Y. (2014). The 

evolution of floral deception in Epipactis veratrifolia (Orchidaceae): from 
indirect defense to pollination. BMC Plant Biology, 14(1), 1-10. DOI: 
10.1186/1471-2229-14-63 

 
Jin, X. H., Tan, Y. H., & Quan, R. C. (2018). Taxonomic discoveries bridging the 

gap between our knowledge and biodiversity. PhytoKeys, 94, 1-2. DOI: 
10.3897/phytokeys.94.23887 

 
Johansson, D. (1974). Ecology of vascular epiphytes in West African rain forests. 

Acta Phytogeographica Suecica, 59, 1-129. https://www.diva-
portal.org/smash/get/diva2:565496/FULLTEXT01.pdf 

 
Jones, C. A., & Daehler, C. C. (2018). Herbarium specimens can reveal impacts of 

climate change on plant phenology; a review of methods and 
applications. PeerJ, 6, e4576. DOI: 10.7717/peerj.4576 

 
Jones, M. M., Turner, N. C., & Osmond, C. B. (1981). Mechanisms of drought 

resistance. In E. G. Paleg, & D. Aspinall (Eds). Physiology and 
Biochemistry of Drought Resistance in Plants (pp. 15-37). Academic Press, 
Sydney. http://hdl.handle.net/102.100.100/292246?index=1 

 
Joshi, G. C., Tewari, L. M., Lohani, N., Upreti, K., Jalal, J. S., & Tewari, G. (2009). 

Diversity of orchids in Uttarakhand and their conservation strategy with 
special reference to their medicinal importance. Report and Opinion, 1(3), 
47-52. 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.552.9772&rep=
rep1&type=pdf 



© C
OPYRIG

HT U
PM

212 
 

Juiling, S., Leon, S. K., Jumian, J., Tsen, S., Lee, Y. L., Khoo, E., Sugau, J. B., Nilus, 
R., Pereira, J. T., Damit, A., Tanggaraju, S., O'Byrne, P., Sumail, S., Mujih, 
H., & Maycock, C. R. (2020). Conservation assessment and spatial 
distribution of endemic orchids in Sabah, Borneo. Nature Conservation 
Research. Заповедная наука, 5(Suppl.1), 136-144. DOI: 
10.24189/ncr.2020.053 

 
Karasawa, K. (1979). Karyomorphological studies in Paphiopedilum, Orchidaceae. 

Bulletin of the Hiroshima Botanical Garden, 2, 1-149. 
 
Karasawa, K., & Aoyama, M. (1988). Karyomorphological studies on two species 

of Paphiopedilum. Bulletin of the Hiroshima Botanical Garden, 10, 1-6. 
 
Kekkonen, M., & Hebert, P. D. (2014). DNA barcode‐based delineation of putative 

species: efficient start for taxonomic workflows. Molecular ecology 
resources, 14(4), 706-715. DOI: 10.1111/1755-0998.12233 

 
Khasim, S. M. (2002). Botanical Microtechnique: Principle and Practice. Capital 

Publising Company, New Delhi. pp. 264.  
 
Kiew, R. (1993). A flora survey of limestone hills in Perlis. Project No. 272/93. 

World Wildlife Fund, Selangor. 
 
Kiew, R., & Rahman, R. A. (2021). Plant diversity assessment of karst limestone, a 

case study of Malaysia’s Batu Caves. Nature Conservation, 44, 21-49. 
DOI: 10.3897/natureconservation.44.60175 

 
Kiew, R., & Saw, L. G. (2019). Corner’s Riau Pocket and other phytogeographical 

provinces in Peninsular Malaysia. Gardens’ Bulletin Singapore, 71(Suppl. 
2), 525-538. 

 
Kiew, R., Chung, R. C. K., Saw, L. G., & Soepadmo, E. (2010). Seed plant families 

in Peninsular Malaysia. In R. Kiew, R. C. K. Chung, L. G. Saw, E. 
Soepadmo, P. C. Boyce (Eds.), Flora of Peninsular Malaysia, Series II: 
Seed Plants (Vol. 1, pp. 3-20). Forest Research Institute Malaysia (FRIM), 
Kepong. 

 
Kim, J. S., Kim, H. T., Son, S. W., & Kim, J. H. (2015). Molecular identification of 

endangered Korean lady’s slipper orchids (Cypripedium, Orchidaceae) and 
related taxa. Botany, 93(9), 603-610. DOI: 10.1139/cjb-2014-0255 

 
Kitching, R. L. (2006). Crafting the pieces of the diversity jigsaw 

puzzle. Science, 313(5790), 1055-1057. DOI: 10.1126/science.1131117 
 
Ko, K. N., Lee, K. W., & Lee, S. E. (2007). Development and ultrastructure of 

glandular trichomes in Pelargonium x fragrans ‘mabel grey’ 
(Geraniaceae). Journal of Plant Biology, 50(3), 362-368. DOI: 
10.1007/BF03030668 

 



© C
OPYRIG

HT U
PM

213 
 

Koch, K., & Barthlott, W. (2009). Superhydrophobic and superhydrophilic plant 
surfaces: an inspiration for biomimetic materials. Philosophical 
Transactions of the Royal Society A: Mathematical, Physical and 
Engineering Sciences, 367(1893), 1487-1509. DOI: 
10.1098/rsta.2009.0022 

 
Koh, L. P., & Wilcove, D. S. (2008). Is oil palm agriculture really destroying tropical 

biodiversity? Conservation letters, 1(2), 60-64. DOI: 10.1111/j.1755-
263X.2008.00011.x 

 
Kong, M. J., & Hong, S. P. (2018). The taxonomic consideration of floral 

morphology in the Persicaria sect. Cephalophilon (Polygonaceae). Korean 
Journal of Plant Taxonomy, 48(3), 185-194. DOI: 
10.11110/kjpt.2018.48.3.185 

 
Koopowitz, H. (2008). Tropical Slipper Orchids: Paphiopedilum and 

Phragmipedium Species and Hybrids. Timber Press, New York. pp. 412. 
 
Kores, P. J., Molvray, M., Weston, P. H., Hopper, S. D., Brown, A. P., Cameron, K. 

M., & Chase, M. W. (2001). A phylogenetic analysis of Diurideae 
(Orchidaceae) based on plastid DNA sequence data. American Journal of 
Botany, 88(10), 1903-1914. DOI: 10.2307/3558366 

 
Köster, N., Nieder, J., & Barthlott, W. (2011). Effect of host tree traits on epiphyte 

diversity in natural and anthropogenic habitats in Ecuador. Biotropica, 
43(6), 685-694. DOI: 10.1111/j.1744-7429.2011.00759.x 

 
Kreft, H., Köster, N., Küper, W., Nieder, J., & Barthlott, W. (2004). Diversity and 

biogeography of vascular epiphytes in Western Amazonia, Yasuni, 
Ecuador. Journal of Biogeography, 31(9), 1463-1476. DOI: 
10.1111/j.1365-2699.2004.01083.x 

 
Kress, W. J., & Erickson, D. L. (2007). A two-locus global DNA barcode for land 

plants: the coding rbcL gene complements the non-coding trnH-psbA 
spacer region. PLoS One, 2(6), e508. DOI: 10.1371/journal.pone.0000508 

 
Kress, W. J., Wurdack, K. J., Zimmer, E. A., Weigt, L. A., & Janzen, D. H. (2005). 

Use of DNA barcodes to identify flowering plants. Proceedings of the 
National Academy of Sciences, 102(23), 8369-8374. DOI: 
10.1073/pnas.0503123102 

 
Krömer, T., & Gradstein, S. R. (2003). Species richness of vascular epiphytes in two 

primary forests and fallows in the Bolivian Andes. Selbyana, 24(2), 190-
195. 

 
Kulcheski, F. R., Muschner, V. C., Lorenz-Lemke, A. P., Stehmann, J. R., Bonatto, 

S. L., Salzano, F. M., & Freitas, L. B. (2006). Molecular phylogenetic 
analysis of Petunia juss. (Solanaceae). Genetica, 126(1), 3-14. DOI: 
10.1007/s10709-005-1427-2 



© C
OPYRIG

HT U
PM

214 
 

Kumar, S., Stecher, G., Li, M., Knyaz, C., & Tamura, K. (2018). MEGA X: 
Molecular Evolutionary Genetics Analysis across computing platforms. 
Molecular Biology and Evolution, 35(6), 1547-1549. DOI: 
10.1093/molbev/msy096 

 
Kurzweil, H. (2009). The genus Habenaria (Orchidaceae) in Thailand. Thai Forest 

Bulletin (Botany), 37, 7-105. https://li01.tci-
thaijo.org/index.php/ThaiForestBulletin/article/view/24359 

 
La Croix, I. F, La Croix, E. A. S., & La Croix, T. M. (1991). Orchids of Malawi: the 

epiphytic and terrestrial orchids from South and East Central Africa. 
Taylor & Francis, Rotterdam. pp. 358.  

 
Lahaye, R., Van der Bank, M., Bogarin, D., Warner, J., Pupulin, F., Gigot, G., 

Maurin, O., Duthoit, S., Barraclough, T. G., & Savolainen, V. (2008). DNA 
barcoding the floras of biodiversity hotspots. Proceedings of the National 
Academy of Sciences, 105(8), 2923-2928. DOI: 10.1073/pnas.0709936105 

 
Lamb, A. (1991). Orchids of Sabah and Sarawak. In R. Kiew (Ed.), The state of 

nature conservation in Malaysia. Malayan Nature Society, Kuala Lumpur. 
pp. 78-88. 

 
Latiff, A., Osman, K., Faridah-Hanum, I., & Rahimatsah, A (2001). Perlis State Park 

at Wang Kelian: An introduction. In I. Faridah-Hanum, K. Osman, & A. 
Latiff (Eds.). Kepelbagaian Biologi and Pengurusan Taman Negeri Perlis: 
Persekitaran Fizikal dan Biologi Wang Kelian (pp. 19-27). Forest 
Department of Perlis, Perlis.  

 
Laube, S., & Zotz, G. (2006). Neither host-specific nor random: vascular epiphytes 

on three tree species in a Panamanian lowland forest. Annals of 
Botany, 97(6), 1103-1114. DOI: 10.1093/aob/mcl067 

 
Laurance, W. F. (2004). Forest-climate interactions in fragmented tropical 

landscapes. Philosophical Transactions of the Royal Society of London. 
Series B: Biological Sciences, 359(1443), 345-352. DOI: 
10.1098/rstb.2003.1430 

 
Laurance, W. F., Goosem, M., & Laurance, S. G. (2009). Impacts of roads and linear 

clearings on tropical forests. Trends in ecology & evolution, 24(12), 659-
669. DOI: 10.1016/j.tree.2009.06.009 

 
Lavarack, B., Harris, W., & Stocker, G. (2000). Dendrobium and Its Relatives. 

Timber Press, Portland. pp. 287. 
 
Law, Y. H. (2021, August 11). Forest Management in Peninsular Malaysia. 

Maranga. https://www.macaranga.org/data-story-peninsular-malaysia-
forestry/ 

 



© C
OPYRIG

HT U
PM

215 
 

Law, Y. H. (2022, March 2). Forest Plantations in Reserves: Quick to cut, slow to 
grow. Maranga. https://www.macaranga.org/forest-plantations-in-
reserves-quick-to-cut-slow-to-grow/ 

 
Lee, P. C., Crites, S., Nietfeld, M., Nguyen, H. V., & Stelfox, J. B. (1997). 

Characteristics and origins of deadwood material in aspen‐dominated 
boreal forests. Ecological Applications, 7(2), 691-701. DOI: 
10.1890/1051-0761(1997)007[0691: CAOODM]2.0.CO;2 

 
Leong, K. F. (2014). Flora of Peninsular Malaysia - Cypripedioideae. Malesian 

Orchid Journal, 13, 117-131. 
 
Levitt, J. (1980). Responses of plants to environmental stresses (Vol. 2). Water, 

radiation, salt, and other stresses. Academic Press, New York. pp. 697. 
 
Li, J. H., Liu, Z. J., Salazar, G. A., Bernhardt, P., Perner, H., Tomohisa, Y., Jin, X. 

H., Chung, S. W., & Luo, Y. B. (2011). Molecular phylogeny of 
Cypripedium (Orchidaceae: Cypripedioideae) inferred from multiple 
nuclear and chloroplast regions. Molecular Phylogenetics and 
Evolution, 61(2), 308-320. DOI: 10.1016/j.ympev.2011.06.006 

 
Li, J. W., Zhang, Z. B., & Zhang, S. B. (2022). Widely targeted metabolic, physical 

and anatomical analyses reveal diverse defensive strategies for pseudobulbs 
and succulent roots of orchids with industrial value. Industrial Crops and 
Products, 177, 114510. DOI: 10.1016/j.indcrop.2021.114510 

 
Liew, T. S., Price, L., & Clements, G. R. (2016). Using Google Earth to improve the 

management of threatened limestone karst ecosystems in Peninsular 
Malaysia. Tropical Conservation Science, 9(2), 903-920. DOI: 
10.1177/194008291600900219 

 
Lim, L. C., Jutta, M., Kiew, R., O'Byrne, P., & Ong, P. T. (2013). Conservation 

Status of Some Orchids in Peninsular Malaysia. Malesian Orchid Journal, 
12, 133-146. 

 
Ling, C. Y., & Sang, J. (2018). Diversity of Orchidaceae from Murum Dam, Belaga, 

Sarawak, Borneo. Sibbaldia, 16, 67-85. 
https://core.ac.uk/download/pdf/267015996.pdf 

 
Lipscomb, D., Platnick, N., & Wheeler, Q. (2003). The intellectual content of 

taxonomy: a comment on DNA taxonomy. Trends in Ecology & 
Evolution, 2(18), 65-66. DOI: 10.1016/S0169-5347(02)00060-5 

 
Liu, H., Feng, C. L., Luo, Y. B., Chen, B. S., Wang, Z. S., & Gu, H. Y. (2010). 

Potential challenges of climate change to orchid conservation in a wild 
orchid hotspot in southwestern China. The Botanical Review, 76(2), 174-
192. DOI 10.1007/s12229-010-9044-x 



© C
OPYRIG

HT U
PM

216 
 

Liu, J., Yan, H. F., & Ge, X. J. (2016). The use of DNA barcoding on recently 
diverged species in the genus Gentiana (Gentianaceae) in China. PloS 
One, 11(4), e0153008. DOI: 10.1371/journal.pone.0153008 

 
Liu, Z., Zeng, X., Yang, D., Ren, G., Chu, G., Yuan, Z., Luo, K., Xiao, P., & Chen, 

S. (2012). Identification of medicinal vines by ITS2 using complementary 
discrimination methods. Journal of Ethnopharmacology, 141(1), 242-249. 
DOI: 10.1016/j.jep.2012.01.057 

 
López-Villalobos, A., Flores-Palacios, A., & Ortiz-Pulido, R. (2008). The 

relationship between bark peeling rate and the distribution and mortality of 
two epiphyte species. Plant Ecology, 198(2), 265-274. DOI: 
10.1007/s11258-008-9402-5 

 
Luckow, M. (1995). Species concepts: assumptions, methods, and 

applications. Systematic Botany, 20(4), 589-605. DOI: 10.2307/2419812 
 
Lugo, A. E., & Scatena, F. N. (1992). Epiphytes and climate change research in the 

Caribbean: a proposal. Selbyana, 13, 123-130. 
 
MacArthur, R. H. (1965). Patterns of species diversity. Biological reviews, 40(4), 

510-533. DOI: 10.1111/j.1469-185X.1965.tb00815.x 
 
Magurran, A. E. (2004). Measuring Biological Biodiversity. Blackwell Publishing, 

Malden, Massachusetts. pp. 256. 
 
Majit, H. F., Lamb, A., Miadin, R., & Suleiman, M. (2014). The wild orchids of 

Crocker Range National Park, Sabah, Malaysia. Malayan Nature Journal, 
66(4), 440-462. 

 
Majit, H. F., Suleiman, M., & Repin, R. (2011). Diversity and abundance of orchids 

in Crocker Range Park, Sabah, Malaysia. Journal of Tropical Biology & 
Conservation, 8, 73-81. file:///C:/Users/User/Downloads/226-
Article%20Text-384-1-10-20160420.pdf 

 
Mallet, J., & Willmott, K. (2003). Taxonomy: renaissance or Tower of 

Babel? Trends in Ecology & Evolution, 18(2), 57-59. DOI: 10.1016/S0169-
5347(02)00061-7 

 
Margońska, H. B., & Szlachetko, D. L. (2010). Two new combinations and a new 

subsection in Crepidium Bl. emend. Szlach. (Orchidaceae, Malaxidinae). 
Annalen des Naturhistorischen Museums in Wien. Serie B für Botanik und 
Zoologie, 111, 175-180. 

 
Martίnez-Ramos, M., lvarez-Buylla, E., Sarukhan, J., & Pinero, D. (1988). Tree fall 

age determination and gap dynamics in a tropical forest. The Journal of 
Ecology, 76(3), 700-716. DOI: 10.2307/2260568 

 



© C
OPYRIG

HT U
PM

217 
 

Mathew, D., & Sharma, D. (1992). Biodiversity in Peninsular Malaysia 
Transfrontier Forests: A study case at Mata Ayer Forest Reserve and 
proposed Bukit Wang Mu Forest Reserve, Perlis. Project No. MYS 277/92 
and MYS 241/92. World Wildlife Fund, Selangor. pp. 9. 

 
Matias, L. Q., Braga, P. I. S, & Freire, A. G. (1996). Reproductive biology of 

Constantia cipoensis Porto & Brade (Orchidaceae), an endemic species 
from the Serra do Cipo, Minas Gerais. Revista Brasileira de Botaˆnica, 
19(1), 119-125. 

 
Matthews, J. D. (1989). Silvicultural Systems. Oxford University Press, Oxford. pp. 

284. 
 
Maxwell, S. L., Evans, T., Watson, J. E. M., Morel, A., Grantham, H., Duncan, A., 

Harris, N., Potapov, P., Runting, R. K., Venter, O., Wang, S., & Malhi, Y. 
(2019). Degradation and forgone removals increase the carbon impact of 
intact forest loss by 626%. Science Advances, 5(10), eaax2546. DOI: 
10.1126/sciadv.aax2546 

 
McCree, K. J. (1972). Tests of Current Definitions of Photosynthetically Active 

Radiation Against Leaf Photosynthesis Data. Agricultural and Forest 
Meteorology, 10, 443-453. DOI: 10.1016/0002-1571(72)90045-3 

 
McGough, H. N., Roberts, D. L., Brody, C., & Kowalczyk, J. (2006). An 

introduction to slipper orchids covered by the convention of international 
trade in endangered species. Royal Botanical Gardens, Kew. 
http://kew.org/conservation/CITES  

 
Md Isa, S. F., Go, R., Mohd Salim, J., & Yong, C. S. Y. (2015). Orchid in coastal 

heath forest of Terengganu. In F. Mohamad, J. Mohd Salim, J. Mohd Jani, 
R. Shahrudin (Eds.), Setiu wetlands: Species, ecosystem and livelihood. 
Universiti Malaysia Terengganu Publications, Terengganu. pp. 51-66. 

 
Md Isa, S. F., Yong, C. S. Y., Abdullah, J. O., & Go, R. (2018). Annotated Checklist 

of Orchids Found in Merapoh Trail (Gunung Tahan, Malaysia). Pertanika 
Journal of Tropical Agricultural Science, 41(3), 1245-1259. 

 
Memmott, J., Craze, P. G., Waser, N. M., & Price, M. V. (2007). Global warming 

and the disruption of plant–pollinator interactions. Ecology letters, 10(8), 
710-717. DOI: 10.1111/j.1461-0248.2007.01061.x 

 
Merwin, M. C., Rentmeester, S. A., & Nadkarni, N. M. (2003). The influence of host 

tree species on the distribution of epiphytic bromeliads in experimental 
monospecific plantations, La Selva, Costa Rica. Biotropica, 35(1), 37-47. 
DOI: 10.1111/j.1744-7429.2003.tb00260.x  

 
Metacalfe, C. R., & Chalk, L. (1979). Anatomy of the Dicotyledons, Systematic 

Anatomy of the leaf and stem (2nd Edition, Vol. 1). Clarendon Press, Oxford. 
pp. 297. 



© C
OPYRIG

HT U
PM

218 
 

Metusala, D. (2011). Dendrobium Crocatum Hook.F. (Orchidaceae): A Newly 
Recorded Species in Indonesia. Berk. Penel. Hayati Edisi Khusus, 5A, 49-
52. 

 
Meyer, C. P., & Paulay, G. (2005). DNA barcoding: error rates based on 

comprehensive sampling. PLoS biology, 3(12), e422. DOI: 
10.1371/journal.pbio.0030422 

 
Micheneau, C., Carlsward, B. S., Fay, M. F., Bytebier, B., Pailler, T., & Chase, M. 

W. (2008). Phylogenetics and biogeography of Mascarene angraecoid 
orchids (Vandeae, Orchidaceae). Molecular phylogenetics and 
evolution, 46(3), 908-922. DOI: 10.1016/j.ympev.2007.12.001 

 
Migenis, L. E., & Ackerman, J. D. (1993). Orchid – phorophyte relationships in a 

forest watershed in Puerto Rico. Journal of Tropical Ecology, 9(2), 231-
240. DOI: 10.1017/S0266467400007227 

 
Miikeda, O., Kita, K., Handa, T., & Yukawa, T. (2006). Phylogenetic relationships 

of Clematis (Ranunculaceae) based on chloroplast and nuclear DNA 
sequences. Botanical Journal of the Linnean Society, 152(2), 153-168. 
DOI: 10.1111/j.1095-8339.2006.00551.x 

 
Miller, C. I., & Brubaker, L. B. (2006). Climate change and paleoecology: new 

contexts for restoration ecology. In D. A. Falk, M. A. Palmer, & J. B. Zedler 
(Eds.), Foundations of restoration ecology. Island Press, Washington. pp. 
315-340. 

 
Miller-Rushing, A. J., Primack, D., Primack, R. B., Imbres, C., & Del Tredici, P. 

(2004). Herbarium specimens as a novel tool for climate change 
research. Arnoldia, 63(2), 26-32.  

 
Mishra, P., Kumar, A., Nagireddy, A., Mani, D. N., Shukla, A. K., Tiwari, R., & 

Sundaresan, V. (2016). DNA barcoding: an efficient tool to overcome 
authentication challenges in the herbal market. Plant biotechnology 
journal, 14(1), 8-21. DOI: 10.1111/pbi.12419 

 
Moomaw, W. R., Masino, S. A., & Faison, E. K. (2019). Intact forests in the United 

States: Proforestation mitigates climate change and serves the greatest 
good. Frontiers in Forests and Global Change, 2(June), 1-10. DOI: 
10.3389/ffgc.2019.00027 

 
Moritz, C., & Cicero, C. (2004). DNA barcoding: promise and pitfalls. PLoS 

biology, 2(10), e354. DOI: 10.1371/journal.pbio.0020354 
 
Morris, B. (1968). The epiphytic orchids of the Shire Highlands, Malawi. 

Proceedings of the Linnean Society of London, 179(1), 51-66. DOI: 
10.1111/j.1095-8312.1968.tb01100.x 

 



© C
OPYRIG

HT U
PM

219 
 

MOSTE (1997). Assessment of Biological Diversity in Malaysia. Ministry of 
Science, Technology and the Environment, Malaysia. pp. 186. 

 
Moudi, M., & Go, R. (2016). The comparison between nuclear ribosomal DNA and 

chloroplast DNA in molecular systematic study of four sections of genus 
Dendrobium sw. (Orchidaceae). International Journal of Bioassays, 5(3), 
4944-4952. 

 
Moudi, M., Go, R., Yien, C. Y. S., & Saleh, M. N. (2013). A review on molecular 

systematic of the genus Dendrobium Sw. Acta Biol Malays, 2(2), 71-78. 
DOI: 10.7593/abm/2.2.71 

 
Mucunguzi, P. (2008). Diversity and distribution of epiphytic orchids in Kibale 

National Park, Uganda. Selbyana, 29(2), 217-225. 
 
Murcia, C. (1995). Edge effects in fragmented forests: implications for conservation. 

Trends in Ecology and Evolution, 10(2), 58-62. DOI: 10.1016/S0169-
5347(00)88977-6 

 
Myers, N., Mittermeier, R. A., Mittermeier, C. G., Da Fonseca, G. A., & Kent, J. 

(2000). Biodiversity hotspots for conservation 
priorities. Nature, 403(6772), 853-858. DOI: 10.1038/35002501  

 
Naser, S. M., Dawyndt, P., Hoste, B., Gevers, D., Vandemeulebroecke, K., 

Cleenwerck, I., Vancanneyt, M., & Swings, J. (2007). Identification of 
lactobacilli by pheS and rpoA gene sequence analyses. International 
Journal of Systematic and Evolutionary Microbiology, 57(12), 2777-2789. 
DOI: 10.1099/ijs.0.64711-0 

 
National Forestry Policy 1978 (2020, April). National Forestry Policy 1978. 

https://www.forestry.gov.my/index.php/en/about-us/national-forestry-
policy 

 
Nelson, G., & Platnick, N. I. (1981). Systematics and bio- geography: cladistics and 

vicariance. Columbia University Press, New York. pp. 567. 
 
Neubig, K. M., Whitten, W. M., Carlsward, B. S., Blanco, M. A., Endara, L., 

Williams, N. H., & Moore, M. (2009). Phylogenetic utility of ycf1 in 
orchids: a plastid gene more variable than mat K. Plant Systematics and 
Evolution, 277(1), 75-84. DOI: 10.1007/s00606-008-0105-0  

 
Newbery, D. M., Campbell, E. J. F., Lee, Y. F., Ridsdale, C. E., & Still, M. J. (1992). 

Primary lowland dipterocarp forest at Danum Valley, Sabah, Malaysia: 
structure, relative abundance and family composition. Philosophical 
Transactions of the Royal Society of London. Series B: Biological 
Sciences, 335(1275), 341-356. DOI: 10.1098/rstb.1992.0026 

 



© C
OPYRIG

HT U
PM

220 
 

Newbery, D. M., Campbell, E. J. F., Proctor, J., & Still, M. J. (1996). Primary 
lowland dipterocarp forest at Danum Valley, Sabah, Malaysia: structure, 
relative abundance and family composition. Vegetatio, 122(2), 193-220. 
DOI: 10.1007/BF00044700  

 
Newbery, D. M., Kennedy, D. N., Petol, G. H., Madani, L., & Ridsdale, C. E. (1999). 

Primary forest dynamics in lowland dipterocarp forest at Danum Valley, 
Sabah, Malaysia, and the role of the understorey. In Changes and 
Disturbance in Tropical Rainforest in South-East Asia (pp. 39-58). DOI: 
10.1142/9781848160125_0004 

 
Newmaster, S. G., Fazekas, A. J., & Ragupathy, S. (2006). DNA barcoding in land 

plants: Evaluation of rbcL in a multigene tiered approach. Botany, 84(3), 
335-341. DOI: 10.1139/b06-047 

 
Newmaster, S. G., & Ragupathy, S. (2009). Testing plant barcoding in a sister 

species complex of pantropical Acacia (Mimosoideae, Fabaceae). 
Molecular Ecology Resources, 9, 172-180. DOI: 10.1111/j.1755-
0998.2009.02642.x 

 
Newmaster, S. G., Fazekas, A. J., Steeves, R. A. D., & Janovec, J. (2008). Testing 

candidate plant barcode regions in the Myristicaceae. Molecular ecology 
resources, 8(3), 480-490. DOI: 10.1111/j.1471-8286.2007.02002.x 

 
Newton, G. D., & Williams, N. H. (1978). Pollen morphology of the 

Cypripedioideae and the Apostasioideae (Orchidaceae). Selbyana, 2(2/3), 
169-182. https://journals.flvc.org/selbyana/article/view/120208 

 
Ng, F. S. P. (Ed.). (1978). Tree Flora of Malaya (Vol. 3). Forest Research Institute 

of Malaysia, Kepong. pp. 339.  
 
Ng, F. S. P. (Ed.). (1989). Tree Flora of Malaya (Vol. 4). Forest Research Institute 

of Malaysia, Kepong. pp. 549. 
 
Ng, Y. J., Go, R., Nulit, R., Khor, H. E., Tan, M. C., Nordin, F. A., & Ahmad 

Ainuddin Nuruddin, N. S. (2012). Orchids of cloud forest in Genting 
Highlands, Pahang, Malaysia. Sains Malaysiana, 41(5), 505-526.  

 
Nielsen, R., & Matz, M. (2006). Statistical approaches for DNA 

barcoding. Systematic biology, 55(1), 162-169. DOI: 
10.1080/10635150500431239 

 
Nixon, K. C., & Wheeler, Q. D. (1990). An amplification of the phylogenetic species 

concept. Cladistics, 6(3), 211-223. DOI: 10.1111/j.1096-
0031.1990.tb00541.x 

 



© C
OPYRIG

HT U
PM

221 
 

Nöske, N., Hilt, N., Werner, F., Brehm, G., Fiedler, K., Sipman, H., & Gradstein, S. 
(2008). Disturbance effects on diversity in montane forest of Ecuador: 
sessile epiphytes versus mobile moths. Basic and Applied Ecology, 9(1), 4-
12. DOI: 10.1016/j.baae.2007.06.014 

 
Olmsted, I., & Juárez, M. G. (1996). Distribution and conservation of epiphytes on 

the Yucatan Peninsula. Selbyana, 17(1), 58-70. 
 
Ong, P. T (2019). Bromheadia obyrneorum and B. scirpoidea subsp. dilatata, two 

new orchid taxa from Peninsular Malaysia. Malesian Orchid Journal, 23, 
103-111. 

 
Ong, P. T. & Abdul Latif, N. (2020). Liparis latifiana (Orchidaceae), a new species 

from Peninsular Malaysia. Malesian Orchid Journal, 24, 53-62. 
 
Ong, P. T. (2015). Limestone orchids of Peninsular Malaysia. Orchid Review, 

123(1309), 28-36. 
 
Ong, P. T., Hee, A. K. W., Wee, S. L., & Tan, K. H. (2011b). The attraction of 

flowers of Bulbophyllum (Section Sestochilus) to Bactrocera fruit flies 
(Diptera: Tephritidae). Malesian Orchid Journal, 8, 93-102.  

 
Ong, P. T., Kiew, R., Abdul Rahman, R., & Kamin, I. (2020). Didymoplexis 

micradenia, a new orchid record for Peninsular Malaysia and a critically 
endangered species from the cement quarry on Gunung Kanthan, Perak. 
Malesian Orchid Journal, 24, 39-44. 

 
Ong, P. T., O’Bryne, P., Saw, L. G., & Chung, R. C. K. (2017). Checklist of Orchids 

of Peninsular Malaysia. Research Pamphlet (No. 136, pp. 169). 
Perpustakaan Negara Malaysia, Kuala Lumpur. 

 
Ong, P. T., O'Bryne, P., Yong, W. S. Y., & Saw, L. G. (2011a). Wild Orchids of 

Peninsular Malaysia. Forest Research Institute Malaysia (FRIM) and MPH 
Group Publishing Sdn. Bhd., Kuala Lumpur. pp. 196. 

 
Orsenigo, S., Fenu, G., Gargano, D., Montagnani, C., Abeli, T., Alessandrini, A., 

Bacchetta, G., Bartolucci, F., Carta, A., Castello, M., Cogoni, D., Conti, F., 
Domina, G., Foggi, B., Gennai, M., Gigante, D., Iberite, M., Peruzzi, L., 
Pinna, M. S., Prosser F., Santangelo A.,...Rossi G. (2020). Red List of 
threatened vascular plants in Italy. Plant Biosystems-An International 
Journal Dealing with all Aspects of Plant Biology, 155(2), 310-335. DOI: 
10.1080/11263504.2020.1739165 

 
Palmer, J. D., Jansen, R. K., Michaels, H. J., Chase, M. W., & Manhart, J. R. (1988). 

Chloroplast DNA variation and plant phylogeny. Annals of the Missouri 
Botanical Garden, 75(4), 1180-1206. DOI: 10.2307/2399279 

 



© C
OPYRIG

HT U
PM

222 
 

Pang, X., Song, J., Zhu, Y., Xie, C., & Chen, S. (2010). Using DNA barcoding to 
identify species within Euphorbiaceae. Planta medica, 76(15), 1784-1786. 
DOI: 10.1055/s-0030-1249806 

 
Pant, B. (2013). Medicinal orchids and their uses: Tissue culture a potential 

alternative for conservation. African Journal of plant science, 7(10), 448-
467. DOI: 10.5897/AJPS2013.1031 

 
Pant, D. D., & Mehra, B. (1965). Ontogeny of stomata in some Rubiaceae. 

Phytomorphology: An International Journal of Plant Morphology, 15(3), 
300-310. 

 
Partomihardjo, T., Eizi, S., & Junichi, Y. (2004). Development and distribution of 

vascular epiphytes communities on the Krakatau Islands, Indonesia. South 
Pacific Studies, 25(1), 7-26. 
file:///C:/Users/User/Downloads/2004_002.pdf 

 
Parveen, I., Singh, H. K., Raghuvanshi, S., Pradhan, U. C., & Babbar, S. B. (2012). 

DNA barcoding of endangered Indian Paphiopedilum species. Molecular 
Ecology Resources, 12(1), 82-90. DOI: 10.1111/j.1755-0998.2011.03071.x 

 
Pathan, A. K., Bond, J., & Gaskin, R. E. (2008). Sample preparation for scanning 

electron microscopy of plant surfaces – horses for courses. Micron, 39(8), 
1049-1061. DOI: 10.1016/j.micron.2008.05.006 

 
Patterson, C., Williams, D. M., & Humphries, C. J. (1993). Congruence between 

molecular and morphological phylogenies. Annual review of ecology and 
systematics, 24(1), 153-188. 

 
Pearson, K. D. (2019). A new method and insights for estimating phenological 

events from herbarium specimens. Applications in Plant Sciences, 7(3), 
e01224. DOI: 10.1002/aps3.1224 

 
Pennings, S. C., & Callaway, R. M. (2002). Parasitic plants: parallels and contrasts 

with herbivores. Oecologia, 131, 479-489. DOI: 10.1007/s00442-002-
0923-7 

 
Perveen,  A., Abid, R., & Fatima, R. (2007). Stomata Types of Some Dicots within 

Flora of Karachi, Pakistan. Pakistan Journal of Botany, 39(4), 1017-1023. 
 
Peterson, R. L., & Vermeer, J. (1984). Histochemistry of trichomes. In E. Rodriguez, 

P. L. Healey, & J. Mehta (Eds.), Biology and chemistry of plant trichomes 
(pp. 71-94). Plenum Press, New York. 

 
Pfitzer, E. H. H. (1903). Orchidaceae-Pleonandrae. In H. G. A. Engler (Ed.), Das 

Pflanzenreich, 12(Iv. 50), 27-42. 
 



© C
OPYRIG

HT U
PM

223 
 

Phelps, J., Carrasco, L.R., & Webb, E.L. (2014). A framework for assessing supply‐
side wildlife conservation. Conservation Biology, 28(1), 244-257. DOI: 
10.1111/cobi.12160 

 
Phillips, O. L., Martínez, R. V., Vargas, P. N., Monteagudo, A. L., Zans, M. E. C., 

Sánchez, W. G., Cruz, A. P., Timaná, M., Yli-Halla, M., & Rose, S. (2003). 
Efficient plot-based floristic assessment of tropical forests. Journal of 
tropical ecology, 19(6), 629-645. DOI: 10.1017/S0266467403006035 

 
Pickering, C. M., & Hill, W. (2007). Impacts of recreation and tourism on plant 

biodiversity and vegetation in protected areas in Australia. Journal of 
Environmental Management, 85(4), 791-800. DOI: 
10.1016/j.jenvman.2006.11.021 

 
Pickett, S. T. A., & White, P. S. (1985). The ecology of natural disturbance and 

patch dynamics. Academic Press, New York. pp. 472. DOI: 
10.1016/C2009-0-02952-3 

 
Pinard, M. A., & Putz, F. E. (1996). Retaining forest biomass by reducing logging 

damage. Biotropica, 28(3), 278-295. DOI: 10.2307/2389193 
 
Piper, J. G., Charlesworth, B., & Charlesworth, D. (1984). A high rate of self-

fertilization and increased seed fertility of homostyle 
primroses. Nature, 310(5972), 50-51. DOI: 10.1038/310050a0  

 
Piwowarczyk, R. (2015). Seed micromorphology of central European Orobanche 

and Phelipanche (Orobanchaceae) in relation to preferred hosts and 
systematic implications. Australian Systematic Botany, 28(3), 124-136. 
DOI: 10.1071/SB15007 

 
Porembski, S. (2003). Epiphytic orchids on arborescent Velloziaceae and 

Cyperaceae: extremes of phorophyte specialisation. Nordic Journal of 
Botany, 23, 505-512. DOI: 10.1111/j.1756-1051.2003.tb00424.x 

 
Prashanta Kumar, H. G., & Krishnaswamy, K. (2014). Preliminary leaf epidermal 

studies in a few epiphytic orchids. The Journal of The Orchid Society of 
India, 28, 91-97. 

 
Preston, F. W. (1962). The canonical distribution of commonness and rarity: Part 

I. Ecology, 43(2), 185-215. 
 
Pridgeon, A. M. (2014). Introduction. In M. Gregory, & D. F. Culter (Eds.), 

Orchidaceae-Anatomy of the Monocotyledons (Vol. 10). Oxford University 
Press, United Kingdom. pp. 1-43. 

 
Pridgeon, A. M., Cribb, P. J., Chase, M. W., & Rasmussen, F. N. (Eds.) (2014). 

Genera Orchidacearum: Epidendroideae (Vol 6., Part three). Oxford 
University Press, Oxford. pp. 556. 

 



© C
OPYRIG

HT U
PM

224 
 

Provan, J., Powell, W., & Hollingsworth, P. M. (2001). Chloroplast microsatellites: 
new tools for studies in plant ecology and evolution. Trends in ecology & 
evolution, 16(3), 142-147. DOI: 10.1016/S0169-5347(00)02097-8 

 
Prugh, L. R., Hodges, K. E., Sinclair, A. R., & Brashares, J. S. (2008). Effect of 

habitat area and isolation on fragmented animal populations. Proceedings 
of the National Academy of Sciences, 105(52), 20770-20775. DOI: 
10.1073/pnas.0806080105 

 
Purohit, S. S. (2006). A Laboratory Manual of Plant Biotechnology (2nd Edition). 

Agrobios, India. pp. 408.  
 
Putz, F. E., Zuidema, P. A., Pinard, M. A., Boot, R. G., Sayer, J. A., Sheil, D., Sist, 

P., & Vanclay, J. K. (2008). Improved tropical forest management for 
carbon retention. PLoS Biology, 6(7), 1368-1369. DOI: 
10.1371/journal.pbio.0060166 

 
Qin, J., Zhang, W., Feng, J. Q., & Zhang, S. B. (2021). Leafless epiphytic orchids 

share Ceratobasidiaceae mycorrhizal fungi. Mycorrhiza, 31(5), 625-635. 
DOI: 10.1007/s00572-021-01043-4 

 
Raffi, A., Abdullah, N. A. P., Abdullah, T. L., & Go, R. (2017a). A new Vanilla 

species from Peninsular Malaysia. Malayan Nature Journal, 69(2), 17-22.  
 
Raffi, A., Nordin, F. A., Abdullah, N. A. P., Dahalan, P., & Go, R. (2017b). Vanilla 

norashikiniana R. Go et A. Raffi sp. nov., a new orchid species from 
Peninsular Malaysia. Malayan Nature Journal, 69(3), 273-276. 

 
Ragupathy, S., Newmaster, S. G., Murugesan, M., & Balasubramaniam, V. (2009). 

DNA barcoding discriminates a new cryptic grass species revealed in an 
ethnobotany study by the hill tribes of the Western Ghats in southern 
India. Molecular ecology resources, 9, 164-171. DOI: 10.1111/j.1755-
0998.2009.02641.x 

 
Rahimatsah, A., & Osman, K. (2002). The administration and management of Perlis 

State Park. In I. Faridah-Hanum, K. Osman, A. R. Yussof, & A. Latiff A 
(Eds.). Biodiversity and management of Perlis State Park (Physical, 
Biological and Social Environments of Wang Mu). Forest Department of 
Perlis, Perlis. pp. 23-43. 

 
Rajaram, M. C., Yong, C. S., Gansau, J. A., & Go, R. (2019). DNA barcoding of 

endangered Paphiopedilum species (Orchidaceae) of Peninsular 
Malaysia. Phytotaxa, 387(2), 94-104. DOI: 10.11646/phytotaxa.387.2.2 

 



© C
OPYRIG

HT U
PM

225 
 

Rajbhandari, K. R., Bhattarai, S., & Joshi, R. (2000). Orchid diversity of Nepal and 
their conservation need. In M. S. Bista, R. B. Joshi, S. M. Amatya, A. V. 
Parajuli, M. K. Adhikari, H. K. Saiju, R. Thakur, K. Suzuki, & K. P. Ishii 
(Eds.), Proceedings of 8th International Workshop of BIO-REFOR: 
Biotechnology Applications for Reforestation and Biodiversity 
Conservation, Kathmandu, Nepal (28 November-2 December, 1999, pp. 
249-252). BIO-REFOR, IUFRO/SPDC, Tokyo. 

 
Ramudu, J., & Khasim, S. M. (2016). DNA barcoding of some Indian Coelogyne 

(Epidendroideae, Orchidaceae). Journal of the Orchid Society of India, 30, 
65-73.  

 
Ranius, T., Johansson, P., Berg, N., & Niklasson, M. (2008). The influence of tree 

age and microhabitat quality on the occurrence of crustose lichens 
associated with old oaks. Journal of vegetation science, 19(5), 653-662. 
DOI: 10.3170/2008-8-18433 

 
Rankou, H. (2015a). Paphiopedilum barbatum. The IUCN Red List of Threatened 

Species 2015:e.T43320121A43327794. 
http://dx.doi.org/10.2305/IUCN.UK.2015- 
2.RLTS.T43320121A43327794.en 

 
Rankou, H. (2015e). Paphiopedilum exul. The IUCN Red List of Threatened Species 

2015: e.T43320313A43327824. 
http://dx.doi.org/10.2305/IUCN.UK.2015-
2.RLTS.T43320313A43327824.en 

 
Rankou, H. (2015b). Paphiopedilum niveum. The IUCN Red List of Threatened 

Species 2015:e.T43321552A43327924. 
http://dx.doi.org/10.2305/IUCN.UK.2015-
2.RLTS.T43321552A43327924.en  

 
Rankou, H. (2015c). Paphiopedilum rothschildianum. The IUCN Red List of 

Threatened Species 2015: e.T43322055A43327969. 
http://dx.doi.org/10.2305/IUCN.UK.2015-
2.RLTS.T43322055A43327969.en 

 
Rankou, H. (2015d). Paphiopedilum sanderianum. The IUCN Red List of 

Threatened Species 2015: e.T43322127A43327974. 
http://dx.doi.org/10.2305/IUCN.UK.2015-
2.RLTS.T43322127A43327974.en 

 
Rankou, H., & O'Sullivan, R. (2015). Paphiopedilum stonei. The IUCN Red List of 

Threatened Species 2015: e.T43322204A43327989. 
http://dx.doi.org/10.2305/IUCN.UK.2015-
2.RLTS.T43322204A43327989.en 

 



© C
OPYRIG

HT U
PM

226 
 

Rankou, H., Averyanov, L., & Svengsuksa, B. (2015). Paphiopedilum callosum. The 
IUCN Red List of Threatened Species 2015: e.T191704A1999308. 
http://dx.doi.org/10.2305/IUCN.UK.2015-2.RLTS.T191704A1999308.en 

 
Rasmussen, F. N. (1985). Orchids. In R. M. Dahlgren, H. T. Clifford, & P. F. Yeo 

(Eds.), The families of the monocotyledons (pp. 520). Springer Verlag, 
Berlin. 

 
Reichenbach, H. G. (1878). Orcbideae Godefroyanae cambodianae. 

Otia botanica Hamburgensia: Fasciculus primus, 1, 34. 
https://www.biodiversitylibrary.org/item/9237#page/1/mode/1up 

 
Reid, J. L., Fagan, M. E., Lucas, J., Slaughter, J., & Zahawi, R. A. (2019). The 

ephemerality of secondary forests in southern Costa Rica. Conservation 
Letters, 12(2), 1-7. DOI: 10.1111/conl.12607 

 
Remigio, E. A., & Hebert, P. D. (2003). Testing the utility of partial COI sequences 

for phylogenetic estimates of gastropod relationships. Molecular 
Phylogenetics and Evolution, 29(3), 641-647. DOI: 10.1016/S1055-
7903(03)00140-4 

 
Reyes‐García, C., Griffiths, H., Rincón, E., & Huante, P. (2008). Niche 

differentiation in tank and atmospheric epiphytic bromeliads of a seasonally 
dry forest. Biotropica, 40(2), 168-175. DOI: 10.1111/j.1744-
7429.2007.00359.x 

 
Rice, R. (2018). Photo Intro to: Vandoid Orchid Genera in Asia (Revised Edition). 

Nature and Travel Books Australia, Australia. pp. 200. 
 
Richardson, D. H. S. (1981). The biology of mosses. Halsted Press, New York. pp. 

220. 
 
Ridley, H. N. (1891). New or Noteworthy Plants. The Gardeners' chronicle, 3(10), 

94. https://www.biodiversitylibrary.org/item/83801#page/7/mode/1up 
 
Ridley, H. N. (1908). New or Rare Malayan Plants. Journal of the Straits Branch of 

the Royal Asiatic Society, 49, 42. 
https://www.biodiversitylibrary.org/item/130394#page/11/mode/1up 

 
Ridley, H. N. (1922a). Introduction. In H. N. Ridley (Ed.), Flora of Malay Peninsula 

(Vol. 1, pp. ix–xx). Reeve & Co, London, United Kingdom. 
 
Ridley, H. N. (1922b). The Flora of the Malay Peninsula (Vol. 1). Polypetalae. 

London. pp. 470. 
 
Ridley, H. N. (1923). The Flora of the Malay Peninsula (Vol. 2). Gamopetalae. 

London. pp. 672.  
 



© C
OPYRIG

HT U
PM

227 
 

Ridley, H. N. (1924a). The Flora of the Malay Peninsula (Vol. 3). Apetalae. London. 
pp. 406. 

 
Ridley, H. N. (1924b). The Flora of the Malay Peninsula (Vol. 4). Monocotyledones. 

London. pp. 383. 
 
Ridley, H. N. (1986). An enumeration of all Orchideae hitherto recorded from 

Borneo. Botanical Journal of the Linnean Society, 31(215), 261-306. DOI: 
10.1111/j.1095-8339.1896.tb00808.x 

 
Rolfe, R. A. (1896a). Cypripedium exul. The Orchid Review, 4(42-45), 162-364. 

https://www.biodiversitylibrary.org/item/123752#page/1/mode/1up 
 
Rolfe, R. A. (1896b). New Orchid-Decades. Bulletin of Miscellaneous Information 

(Royal Botanic Gardens, Kew), 534(17-20), 202. 
https://www.biodiversitylibrary.org/item/127161#page/1/mode/1up 

 
Romero, G. A. (1990). Phylogenetic relationships in subtribe Catasetinae 

(Orchidaceae, Cymbidieae). Lindleyana, 5(3), 160-181. 
 
Rosso, S. W. (1966). The vegetative anatomy of the Cypripedioideae 

(Orchidaceae). Botanical Journal of the Linnean Society, 59(379), 309-
341. DOI: 10.1111/j.1095-8339.1966.tb00066.x 

 
Rusli, M. (1999). Factors Influencing the Occurrence of Forest Offenses in a 

Peninsular Malaysia State. Pertanika Journal of Social Sciences & 
Humanities, 7(2), 91-95. 

 
Sanford, W. W. (1974). The ecology of orchids. In C. L. Withner (Ed.), The orchids 

(Scientific studies) (pp. 100). Wiley, New York.  
 
Savvides, A., Fanourakis, D., & van Ieperen, W. (2012). Co-ordination of hydraulic 

and stomatal conductances across light qualities in cucumber 
leaves. Journal of Experimental Botany, 63(3), 1135-1143. DOI: 
10.1093/jxb/err348 

 
Saw, L. G. (2010). Vegetation of Peninsular Malaysia. Seed Plants, 1, 21-41. 
 
Saxena, A. K., Pandey, P., & Singh, J. S. (1982). Biological Spectrum and other 

structural functional attributes of the vegetation of Kumaun 
Himalaya. Vegetatio, 49(2), 111-119. DOI: 10.1007/BF00052766 

 
SCBD (2010). COP-10 Decision X/2. Secretariat of the Convention on Biological 

Diversity, Canada. https://www.cbd.int/decision/cop/?id=12268 
 
Schlechter, R. (1914). Die Orchidaceen von Deutsch-Neu-Guinea. Repertorium 

specierum novarum regni vegetabilis, 1, 664. 
https://www.biodiversitylibrary.org/item/28953#page/6/mode/1up 

 



© C
OPYRIG

HT U
PM

228 
 

Schmeller, D. S., Gruber, B., Budrys, E., Framsted, E., Lengyel, S., & Henle, K. 
(2008). National responsibilities in European species conservation: A 
methodological review. Conservation Biology, 22(3), 593-601. DOI: 
10.1111/j.1523-1739.2008.00961.x 

 
Schoch, C. L., Seifert, K. A., Huhndorf, S., Robert, V., Spouge, J. L., Levesque, C. 

A., Chen, W., & Fungal Barcoding Consortium (2012). Nuclear ribosomal 
internal transcribed spacer (ITS) region as a universal DNA barcode marker 
for Fungi. Proceedings of the National Academy of Sciences, 109(16), 
6241-6246. DOI: 10.1073/pnas.1117018109 

 
Schuiteman, A. (2014). Dendrobium. In A. M. Pridgeon, P. J. Cribb, & M. W. Chase 

(Eds.), Genera Orchidacearum (Vol. 6, pp. 51-73). Oxford University 
Press, Oxford.  

 
Schultes, R. E., & Peace, A. S. (1963). Generic names of orchids: their origin and 

meaning. Academic Press, New York and London. pp. 331. 
 
Seberg, O., Humphries, C. J., Knapp, S., Stevenson, D. W., Petersen, G., Scharff, 

N., & Andersen, N. M. (2003). Shortcuts in systematics? A commentary on 
DNA-based taxonomy. Trends in Ecology & Evolution, 18(2), 63-65. DOI: 
10.1016/S0169-5347(02)00059-9 

 
Seidenfaden, G. (1977). Orchid genera in Thailand V. Orchidoideae. Dansk botanisk 

arkiv, 31, 1-149. 
 
Seidenfaden, G., & Wood, J. J. (1992). The orchids of Peninsular Malaysia and 

Singapore. Royal Botanical Garden, Kew. pp.  779. 
 
Seng, H. W., Ratnam, W., Noor, S. M., & Clyde, M. M. (2004). The effects of the 

timing and method of logging on forest structure in Peninsular 
Malaysia. Forest ecology and management, 203(1-3), 209-228. DOI: 
10.1016/j.foreco.2004.07.050 

 
Sharma, D. (1992). The survey of fauna, flora and geological features at the Mata 

Ayer Forest Reserve and the proposed Bukit Wang Mu Forest Reserve, 
Perlis. Project No. MYS 277/92 and MYS 241/92. World Wildlife Fund, 
Selangor. pp. 122.  

 
Shimwell, D. W. (1971). The Description and Classification of Vegetation. 

Sedgwick and Jackson, London. pp. 322.  
 
Shneyer, V. S. (2009). DNA barcoding is a new approach in comparative genomics 

of plants. Russian Journal of Genetics, 45(11), 1267-1278. DOI: 
10.1134/S1022795409110027 

 
Shope, J. C., & Mott, K. A. (2006). Membrane trafficking and osmotically induced 

volume changes in guard cells. Journal of Experimental Botany, 57(15), 
4123-4131. DOI: 10.1093/jxb/erl187 



© C
OPYRIG

HT U
PM

229 
 

Shugart, H. H. (1998). Terrestrial ecosystems in changing environments. Cambridge 
University Press, Cambridge. pp. 552.  

 
Singh, G. (1999). Plant Systematics. Science Publishers, Inc., New Hampshire. pp. 

268. 
 
Singh, H. K., Parveen, I., Raghuvanshi, S., & Babbar, S. B. (2012). The loci 

recommended as universal barcodes for plants on the basis of floristic 
studies may not work with congeneric species as exemplified by DNA 
barcoding of Dendrobium species. BMC research notes, 5(1), 1-11. DOI: 
10.1186/1756-0500-5-42 

 
Siripiyasing, P., Kaenratana, K., Mokkamul, P., Tanee, T., Sudmoon, R., & 

Chaveerach, A. (2012). DNA barcoding of the Cymbidium species 
(Orchidaceae) in Thailand. African journal of agricultural research, 7(3), 
393-404. DOI: 10.5897/AJAR11.1434 

 
Slatkin, M. (1983). Genetic background. In D. J. Futuyma, & M. Slatkin (Eds.) 

Coevolution (pp. 14-32). Sinauer Associates, Sunderland, Massachusetts. 
 
Smith, J. J. (1908a). Neue Orchideen des Malaiischen Archipels II. Bulletin du 

Département de l‘Agriculture aux Indes Néerlandaises, 15, 13-14. 
 
Smith, J. J. (1908b). Vorläufige Beschreibungen neuer papuanischer Orchideen. 

Bulletin du Département de l‘Agriculture aux Indes Néerlandaises, 19, 13-
22. 

 
Smith, J. J. (1930). Icones orchidacearum Malayensium. Mededeelingen 

van's Rijks Herbarium, 2, 1-50  
 
Smith, R. L., & Sytsma, K. J. (1990). Evolution of Populus nigra (sect. Aigeiros): 

introgressive hybridization and the chloroplast contribution of Populus 
alba (sect. Populus). American journal of botany, 77(9), 1176-1187. DOI: 
10.1002/j.1537-2197.1990.tb13616.x 

 
Sodhi, N. S., Koh, L. P., Brook, B. W., & Ng, P. K. (2004). Southeast Asian 

biodiversity: an impending disaster. Trends in ecology & evolution, 19(12), 
654-660. DOI: 10.1016/j.tree.2004.09.006 

 
Soininen, E. M., Valentini, A., Coissac, E., Miquel, C., Gielly, L., Brochmann, C., 

Brysting, A. K., Sønstebø, J. H., Ims, R. A., Yoccoz, N. G., & Taberlet, P. 
(2009). Analysing diet of small herbivores: the efficiency of DNA 
barcoding coupled with high-throughput pyrosequencing for deciphering 
the composition of complex plant mixtures. Frontiers in zoology, 6(1), 1-
9. DOI: 10.1186/1742-9994-6-16 

 



© C
OPYRIG

HT U
PM

230 
 

Solereder, H. (1908). Systematic anatomy of the dicotyledons: a handbook for 
laboratories of pure and applied botany (Vol. 1 & 2) (Translated by L. A. 
Boodle & F. E. Fritsch. Revised by D. H. Scott). Clarendon Press, Oxford. 
pp. 645-1182.  

 
Soliva, M., Kocyan, A., & Widmer, A. (2001). Molecular phylogenetics of the 

sexually deceptive orchid genus Ophrys (Orchidaceae) based on nuclear 
and chloroplast DNA sequences. Molecular Phylogenetics and 
Evolution, 20(1), 78-88. DOI: 10.1006/mpev.2001.0953 

 
Solís-Montero, L., Flores-Palacios, A., & Cruz-Angón, A. (2005). Shade coffee 

plantations as refuges for tropical wild orchids in Central Veracruz, 
México. Conservation Biology, 19(3), 908-916. DOI: 10.1111/j.1523-
1739.2005.00482.x 

 
Song, C., Dickinson, M. B., Su, L., Zhang, S., & Yaussey, D. (2010). Estimating 

average tree crown size using spatial information from Ikonos and 
QuickBird images: Across-sensor and across-site comparisons. Remote 
sensing of environment, 114(5), 1099-1107. DOI:  
10.1016/j.rse.2009.12.022 

 
Song, J., Yao, H., Li, Y., Li, X., Lin, Y., Liu, C., Han, J., Xie, C., & Chen, S. (2009). 

Authentication of the family Polygonaceae in Chinese pharmacopoeia by 
DNA barcoding technique. Journal of Ethnopharmacology, 124(3), 434-
439. DOI: 10.1016/j.jep.2009.05.042 

 
Sosa, V., & Platas, T. (1998). Extinction and persistence of rare orchids in Veracruz, 

Mexico. Conservation Biology, 12(2), 451-455.   
 
South Australian Government (SAG) (2006). Recovery Plan for twelve threatened 

orchids in the Lofty Block Region of South Australia. South Australian 
Government, Adelaide. pp. 162. 
https://www.awe.gov.au/sites/default/files/documents/lofty-block-orchids-
recovery-plan.pdf 

 
Spake, R., & Doncaster, C. P. (2017). Use of meta-analysis in forest biodiversity 

research: key challenges and considerations. Forest Ecology and 
Management, 400, 429-437. DOI: 10.1016/j.foreco.2017.05.059 

 
Sramkó, G., Attila, M. V., Hawkins, J. A., & Bateman, R. M. (2014). Molecular 

phylogeny and evolutionary history of the Eurasiatic orchid genus 
Himantoglossum sl. (Orchidaceae). Annals of Botany, 114(8), 1609-1626. 
DOI: 10.1093/aob/mcu179 

 
Stebbins, G. L. (1957). Self-fertilization and population variability in the higher 

plants. The American Naturalist, 91(861), 337-354.  
 



© C
OPYRIG

HT U
PM

231 
 

Stech, M., Veldman, S., Larrain, J., Muñoz, J., Quandt, D., Hassel, K., & Kruijer, H. 
(2013). Molecular species delimitation in the Racomitrium canescens 
complex (Grimmiaceae) and implications for DNA barcoding of species 
complexes in mosses. PLoS One, 8(1), e53134. DOI: 
10.1371/journal.pone.0053134 

 
Steege, H. T., & Cornelissen, J. H. C. (1989). Distribution and ecology of vascular 

epiphytes in lowland rain forest of Guyana. Biotropica, 21(4), 331-339. 
DOI:10.2307/2388283 

 
Steinhart, W. L., Ammen, J. S., Nash, J. A., & Howland, J. L. (1980). Surface 

Contours of Orchids Columns: A Scanning Electron Microscope Study. 
American Orchid Society Bulletin, 49(5), 491-495.  

 
Štorchová, H., & Olson, M. S. (2007). The architecture of the chloroplast psbA-trnH 

non-coding region in angiosperms. Plant Systematics and 
Evolution, 268(1), 235-256. DOI: 10.1007/s00606-007-0582-6 

 
Stpiczyńska, M., Płachno, B. J., & Davies, K. L. (2018). Nectar and oleiferous 

trichomes as floral attractants in Bulbophyllum saltatorium Lindl. 
(Orchidaceae). Protoplasma, 255(2), 565-574. DOI: 10.1007/s00709-017-
1170-4 

 
Stratton, L., Goldstein, G., & Meinzer, F. C. (2000). Stem water storage capacity 

and efficiency of water transport: their functional significance in a 
Hawaiian dry forest. Plant, Cell and Environment, 23(1), 99-106. DOI: 
10.1046/j.1365-3040.2000.00533.x 

 
Sulistiarini, D. (2014). The orchid genus Luisia in Indonesia. Reinwardtia, 10(4), 

383-398. DOI: 10.14203/reinwardtia.v10i4.276 
 
Sun, Z., & Chen, S. (2013). Identification of cortex herbs using the DNA barcode 

nrITS2. Journal of natural medicines, 67(2), 296-302. DOI: 
10.1007/s11418-012-0681-8 

 
Sun, Y., Skinner, D. Z., Liang, G. H., & Hulbert, S. H. (1994). Phylogenetic analysis 

of Sorghum and related taxa using internal transcribed spacers of nuclear 
ribosomal DNA. Theoretical and applied genetics, 89(1), 26-32. DOI: 
10.1007/BF00226978 

 
Surveswaran, S., Gowda, V., & Sun, M. (2018). Using an integrated approach to 

identify cryptic species, divergence patterns and hybrid species in Asian 
ladies’ tresses orchids (Spiranthes, Orchidaceae). Molecular Phylogenetics 
and evolution, 124, 106-121. DOI: 10.1016/j.ympev.2018.02.025 

 
Surveswaran, S., Kumar, P., & Sun, M. (2017). Spiranthes himalayensis 

(Orchidaceae, Orchidoideae) a new species from Asia. Phytokeys, 89, 115–
128. DOI: 10.3897/phytokeys.89.19978 

 



© C
OPYRIG

HT U
PM

232 
 

Swarts N. D., & Dixon, K. W. (2009). Terrestrial orchid conservation in the age of 
extinction. Annals of Botany, 104(3), 543-556. DOI: 10.1093/aob/mcp02 

 
Swaisgood, R. R., & Sheppard, J. K. (2010). The culture of conservation biologists: 

Show me the hope! BioScience, 60(8), 626-630. DOI: 
10.1525/bio.2010.60.8.8 

 
Szlachetko, D. L. (1995). Systema orchidalium. Fragmenta Floristica et 

Geobotanica Polonica, 3, 1-152. 
 
Szlachetko, D. L., Tukałło, P., Mytnik-Ejsmont, J., & Grochocka, E. (2013). 

Reclassification of the Angraecum-alliance (Orchidaceae, Vandoideae) 
based on molecular and morphological data. Biodiversity Research and 
Conservation, 29(2013), 1-23. DOI: 10.2478/biorc-2013-0004 

 
Tamura, K., Stecher, G., Peterson, D., Filipski, A., & Kumar, S. (2013). MEGA6: 

molecular evolutionary genetics analysis version 6.0. Molecular biology 
and evolution, 30(12), 2725-2729. DOI: 10.1093/molbev/mst197 

 
Tang, C. H. (2007). Revision of the genus Eria (Orchidaceae) [Master Dissertation]. 

University Putra Malaysia, Malaysia. pp. 29-30.   
 
Tang, Y., Yukawa, T., Bateman, R. M., Jiang, H., & Peng, H. (2015). Phylogeny 

and classification of the East Asian Amitostigma alliance (Orchidaceae: 
Orchideae) based on six DNA markers. BMC evolutionary biology, 15(1), 
1-32. DOI: 10.1186/s12862-015-0376-3 

 
Tate, J. A., & Simpson, B. B. (2003). Paraphyly of Tarasa (Malvaceae) and diverse 

origins of the polyploid species. Systematic Botany, 28(4), 723-737. DOI: 
10.1043/02-64.1  

 
Theobald, W. L., Krauhulik, J. L., & Rollins, R. C. (1979). Trichome description 

and classification. In C. R. Metacalfe, & L. Chalk (Eds.), Anatomy of 
dicotyledons (2nd Edition) (Vol. 1, pp. 294). Clarendon Press, Oxford. 

 
Thimijan, R. W., & Heins, R. D. (1983). Photometric, Radiometric, and Quantum 

Light Units of Measure: A Review of Procedures for Interconversion. 
Horticultural Science, 18(6), 818-822.  

 
Thompson, J. D., Gibson, T. J., & Higgins, D. G. (2003). Multiple sequence 

alignment using ClustalW and ClustalX. Current protocols in 
bioinformatics, 1, 2-3. DOI:10.1002/0471250953.bi0203s00. 

 
Timp, W., & Matsudaira, P. (2008). Electron microscopy of hydrated 

samples. Methods in cell biology, 89, 391-407. DOI: 10.1016/S0091-
679X(08)00614-6 

 



© C
OPYRIG

HT U
PM

233 
 

Timsina, B., Rokaya, M. B., Münzbergová, Z., Kindlmann, P., Shrestha, B., 
Bhattarai, B., & Raskoti, B. B. (2016). Diversity, distribution and host-
species associations of epiphytic orchids in Nepal. Biodiversity and 
Conservation, 25(13), 2803-2819. DOI: 10.1007/s10531-016-1205-8 

 
Toh, C., Mohd-Hairul, A. R., Ain, N. M., Namasivayam, P., Go, R., Abdullah, N. 

A. P., Abdullah, M. O., & Abdullah, J. O. (2017). Floral micromorphology 
and transcriptome analyses of a fragrant Vandaceous Orchid, Vanda Mimi 
Palmer, for its fragrance production sites. BMC research notes, 10(1), 1-
10. DOI: 10.1186/s13104-017-2872-6 

 
Tremblay, R. L., Zimmerman, J. K., Lebrón, L., Bayman, P., Sastre, I., Axelrod, F., 

& Alers-García, J. (1998). Host specificity and low reproductive success in 
the rare endemic Puerto Rican orchid Lepanthes caritensis. Biological 
Conservation, 85(3), 297-304. DOI: 10.1016/S0006-3207(97)00163-8 

 
Tsavkelova, E. A., Cherdyntseva, T. A., Lobakova, E. S., Kolomeitseva, G. L., & 

Netrusov, A. I. (2001). Microbiota of the orchid 
rhizoplane. Microbiology, 70(4), 492-497. DOI: 
10.1023/A:1010402715376 

 
Tsiftsis, S., Tsiripidis, I., & Papaioannou, A. (2012). Ecology of orchid Goodyera 

repens in its southern distribution limits. Plant Biosystems-An International 
Journal Dealing with all Aspects of Plant Biology, 146(4), 857-866. DOI: 
10.1080/11263504.2011.642416 

 
Tsiftsis, S., Tsiripidis, I., Karagiannakidou, V., & Alifragis, D. (2008). Niche 

analysis and conservation of the orchids of east Macedonia (NE Greece). 
Acta Oecologica, 33(1), 27-35. DOI: 10.1016/j.actao.2007.08.001 

 
Tupac Otero, J., Aragón, S., & Ackerman, J. D. (2007). Site variation in spatial 

aggregation and phorophyte preference in Psychilis monensis 
(Orchidaceae). Biotropica, 39(2), 227-231. DOI: 10.1111/j.1744-
7429.2006.00258.x 

 
Turner, I. M. (1995). A catalogue of the vascular plants of Malaya: Orchidaceae. 

Garden's Bulletin Singapore, 47(1), 559-620.  
 
Turner, I. M., Tan, H. T. W., Wee, Y. C., Ibrahim, A. B., Chew, P. T., & Corlett, R. 

T. (1994). A study of plant species extinction in Singapore: lessons for the 
conservation of tropical biodiversity. Conservation Biology, 8(3), 705-712. 
DOI: 10.1046/j.1523-1739.1994.08030705.x 

 
Turner, M. G., & Dale, V. H. (1998). Comparing large, infrequent disturbances: what 

have we learned? Ecosystems, 1(6), 493-496. 
 
Turner, M. G., Dale, V. H., & Everham, E. H. (1997). Fires, hurricanes, and 

volcanoes: comparing large disturbances. BioScience, 47(11), 758-768.  
 



© C
OPYRIG

HT U
PM

234 
 

Twyford, A. D. (2014). Testing evolutionary hypotheses for DNA barcoding failure 
in willows. Molecular Ecology, 23, 4674-4676. DOI: 10.1111/mec.12892 

 
Ummul-Nazrah, A. R., Rafidah, A. R., Kiew, R., & Imin, K. (2011). The botany of 

Gunung Padang, Terengganu, Malaysia. Malayan Nature Journal, 63(4), 
625-641. 

 
Ünsal, S. G., Çiftçi, Y. Ö., Eken, B. U., Velioğlu, E., Di Marco, G., Gismondi, A., 

& Canini, A. (2019). Intraspecific discrimination study of wild cherry 
populations from North-Western Turkey by DNA barcoding 
approach. Tree Genetics & Genomes, 15(2), 1-13. DOI: 10.1007/s11295-
019-1323-z 

 
Upchurch, G. R. (1984). Cuticle evolution in Early Cretaceous angiosperms from 

the Potomac Group of Virginia and Maryland. Annals of the Missouri 
Botanic Garden, 71, 522-550. DOI: 10.2307/2399036 

 
Usui, S., Sato, H., Agama, A. L., & Chua, R. (2006). Crocker Range Park 

Management Plan. Bornean Biodiversity and Ecosystems Conservation 
Programme, Sabah Parks, Kota Kinabalu. pp. 2-43. 

 
van den Berg, C., Goldman, D. H., Freudenstein, J. V., Pridgeon, A. M., Cameron, 

K. M., & Chase, M. W. (2005). An overview of the phylogenetic 
relationships within Epidendroideae inferred from multiple DNA regions 
and recircumscription of Epidendreae and Arethuseae 
(Orchidaceae). American Journal of Botany, 92(4), 613-624. DOI: 
10.3732/ajb.92.4.613 

 
van der Ent, A., van Vugt, R., & Wellinga, S. (2015). Ecology of Paphiopedilum 

rothschildianum at the type locality in Kinabalu Park (Sabah, 
Malaysia). Biodiversity and conservation, 24(7), 1641-1656. DOI: 
10.1007/s10531-015-0881-0 

 
van der Pijl, L., & Dodson, C. H. (1966). Orchid flowers, their pollination and 

evolution. University of Miami Press, Coral Gables. pp. 214.  
 
Van Gardingen, P. R., Clearwater, M. J., Nifinluri, T., Effendi, R., Rusmantoro, W., 

Noor, M., Mason, P. A., Ingleby, K., & Munro, R. C. (1998). Impacts of 
logging on the regeneration of lowland dipterocarp forest in Indonesia. The 
Commonwealth Forestry Review, 77(2), 71-82. 

 
Van Steenis, C. G. G. J. (1950). The delimitation of Malaysia and its main plant 

geographic divisions. Flora Malesiana, 1(ser. 1), lxx–lxxv. Noordhoff-
Kolff N.V., Jakarta, Indonesia.  

 
Vanderwel, M. C., Malcolm, J. R., & Smith, S. M. (2006). An integrated model for 

snag and downed woody debris decay class transitions. Forest ecology and 
management, 234(1-3), 48-59. COI: 10.1016/j.foreco.2006.06.020   

 



© C
OPYRIG

HT U
PM

235 
 

Verma, J., Thakur, K., Kusum, Sembi, J. K., & Pathak, P. (2018). Leaf 
micromorphology of some Habenaria Willd. sensu lato (orchidaceae) 
species from Western Himalaya. The Journal of The Orchid Society of 
India, 32, 103-112. 

 
Vermeulen, J. (1991). Orchids of Borneo Vol. 2: Bulbophyllum. Royal Botanic 

Gardens, Kew. pp. 352. 
 
Vu, T. H. T., Le, T. L., Nguyen, T. K., Tran, D. D., & Tran, H. D. (2017). Review 

on molecular markers for identification of orchids. Vietnam Journal of 
Science, Technology and Engineering, 59(2), 62-75. DOI: 
10.31276/VJSTE.59(2).62  

 
Wagensommer, R. P., Medagli, P., Turco, A., & Perrino, E. V. (2020). IUCN Red 

List evaluation of the Orchidaceae endemic to Apulia (Italy) and 
considerations on the application of the IUCN protocol to rare 
species. Nature Conservation Research. Заповедная наука, 5(Suppl. 1), 
90-101. DOI: 10.24189/ncr.2020.033 

 
Wagner, K., Mendieta-Leiva, G., & Zotz, G. (2015). Host specificity in vascular 

epiphytes: a review of methodology, empirical evidence and potential 
mechanisms. AoB PLANTS, 7, plu092. DOI: 10.1093/aobpla/plu092 

 
Walsh, R. P. D. (1996a). Drought frequency changes in Sabah and adjacent parts of 

northern Borneo since the late nineteenth century and possible implications 
for tropical rain forest dynamics. Journal of Tropical Ecology, 12(3), 385-
407. DOI: 10.1017/S0266467400009585 

 
Walsh, R. P. D. (1996b). Climate. In P. W. Richards (Ed.), The tropical rain forest, 

Second Edition (pp. 159-205). Cambridge University Press, Cambridge. 
 
Walsh, R. P. D., & Newbery, D. M. (1999). The ecoclimatology of Danum, Sabah, 

in the context of the world's rainforest regions, with particular reference to 
dry periods and their impact. Philosophical Transactions of the Royal 
Society of London. Series B: Biological Sciences, 354(1391), 1869-1883. 
DOI: 10.1098/rstb.1999.0528 

 
Wan Mohd Shukri, W. A., Ismail, H., Nur Hajar, Z. S., & Mohd Rizal, S. (2007). 

Logged-over forests under the selective management system: a case study 
in Jengai Forest Reserve, Terengganu. In N. M. Nik Zanariah, K. A. 
Sarifah, & H. Nor Azman (Eds). Highlight of FRIM'S IRPA Projects 2006 
(pp. 68-77). Forest Research Institute Malaysia, Kepong. 

 
Wang, H. Z., Feng, S. G., Lu, J. J., Shi, N. N., & Liu, J. J. (2009). Phylogenetic study 

and molecular identification of 31 Dendrobium species using inter-simple 
sequence repeat (ISSR) markers. Scientia Horticulturae, 122(3), 440-447. 
DOI: 10.1016/j.scienta.2009.06.005 

 



© C
OPYRIG

HT U
PM

236 
 

Waterman, R. J., Pauw, A., Barraclough, T. G., & Savolainen, V. (2009). Pollinators 
underestimated: a molecular phylogeny reveals widespread floral 
convergence in oil-secreting orchids (sub-tribe Coryciinae) of the Cape of 
South Africa. Molecular Phylogenetics and Evolution, 51(1), 100-110. 
DOI: 10.1016/j.ympev.2008.05.020 

 
Watthana, S., & Pedersen, H. Æ. (2008). Phorophyte diversity, substrate 

requirements and fruit set in Dendrobium scabrilingue Lindl. (Asparagales: 
Orchidaceae): basic observations for re-introduction experiments. Tropical 
Natural History, 8(2), 135-142. https://li01.tci-
thaijo.org/index.php/tnh/article/view/102971 

 
Webb, C. O., Slik, J. F., & Triono, T. (2010). Biodiversity inventory and informatics 

in Southeast Asia. Biodiversity and Conservation, 19(4), 955-972. DOI: 
10.1007/s10531-010-9817-x 

 
Webb, E. L. (1997). Canopy removal and residual stand damage during controlled 

selective logging in lowland swamp forest of northeast Costa Rica. Forest 
ecology and management, 95(2), 117-129. DOI: 10.1016/S0378-
1127(97)00020-0  

 
Webb, E. L., & Sah, R. N. (2003). Structure and diversity of natural and managed 

sal (Shorea robusta Gaertn. f.) forest in the Terai of Nepal. Forest Ecology 
and Management, 176(1-3), 337-353. DOI: 10.1016/S0378-
1127(02)00272-4  

 
Weng, C. (2002). Trends in Malaysia Forest Policy. Policy Trend Report, 2002, 12-

28. 
 
Werner, F. A., & Gradstein, S. R. (2009). Diversity of dry forest epiphytes along a 

gradient of human disturbance in the tropical Andes. Journal of vegetation 
science, 20(1), 59-68. DOI: 10.1111/j.1654-1103.2009.05286.x 

 
Whitmore, T. C. (1984). Tropical Rain Forests of the Far East (2nd Ed.). 

ELBS/Oxford University Press, Oxford. pp. 295. 
 
Whitmore, T. C. (Ed.). (1972). Tree Flora of Malaya (Vol. 1). Forest Research 

Institute of Malaysia, Kepong. pp. 473.  
 
Whitmore, T. C. (Ed.). (1973). Tree Flora of Malaya (Vol. 2). Forest Research 

Institute of Malaysia, Kepong. pp. 444. 
 
Wiemers, M., & Fiedler, K. (2007). Does the DNA barcoding gap exist? – a case 

study in blue butterflies (Lepidoptera: Lycaenidae). Frontiers in 
zoology, 4(1), 1-16. DOI: 10.1186/1742-9994-4-8 

 
Wilkinson, H. P. (1979). The plant surface (mainly leaf). In C.R. Metacalfe, & L. 

Chalk (Eds.), Anatomy of dicotyledons, Second Edition (Vol. 1, pp. 294). 
Clarendon Press, Oxford. 



© C
OPYRIG

HT U
PM

237 
 

Will, K. W., Mishler, B. D., & Wheeler, Q. D. (2005). The perils of DNA barcoding 
and the need for integrative taxonomy. Systematic biology, 54(5), 844-851. 
DOI: 10.1080/10635150500354878 

 
Williams, N. H., & Broome, C. R. (1976). Scanning Electron Microscopy of orchid 

pollen. American Orchid Society Bulletin, August, 699-707. 
 
Williams-Linera, G., Sosa, V., & Platas, T. (1995). The fate of epiphytic orchids 

after fragmentation of a Mexican cloud forest. Selbyana, 16(1), 36-40. 
 
Wolf, J. H. D. (1993). Diversity patterns and biomass of epiphytic bryophytes and 

lichens along an altitudinal gradient in the northern Andes. Annals of the 
Missouri Botanical Garden, 80(4), 928-960. DOI: 10.2307/2399938 

 
Wolseley, P. A., & Aguirre-Hudson, B. (1997). The ecology and distribution of 

lichens in tropical deciduous and evergreen forests of northern Thailand. 
Journal of biogeography, 24(3), 327-343. DOI:10.1046/j.1365-
2699.1997.00124.x 

 
Wolter, M., & Schill, R. (1985). On acetolysis resistant structures in the 

Orchidaceae—why fossil record of orchid pollen is so rare. Grana, 24(3), 
139-143. DOI: 10.1080/00173138509431001  

 
Wong, K. M. (1998). Patterns of plant endemism and rarity in Borneo and the Malay 

Peninsula. In C. I. Peng, & P. P. Lowry II (Eds), Rare, threatened and 
endangered floras of Asia and the Pacific Rim. Acad. Sinica Monograph 
(Ser. No 16, pp. 139-169). Academica Sinica, Institute of Botany, Taipei. 

 
Wood, H. P. (2006). The Dendrobiums. A.R.G, Gantner Verlag, Ruggell, 

Liechtenstein. pp. 800. 
 
Wood, J. J. (1984a). A preliminary annotated checklist of the orchids of Gunung 

Mulu National Park with a key to genera. In A. C. Jeremy (Ed), Studies on 
the Flora of Gunung Mulu National Park, Sarawak (pp. 1-39). Forest 
Department Sarawak, Kuching. 

 
Wood, J. J. (1984b). New orchids from Gunung Mulu national park, Sarawak. Kew 

bulletin, 39(1), 73-98. DOI: 10.2307/4107856 
 
Wood, J. J. (1997). Orchids of Borneo. Volume 3: Dendrobium, Dendrochilum and 

others. Royal Botanical Gardens, Kew. pp. 299. 
 
Wood, J. J. (2003). Orchids of Borneo. Vol. 4. The Sabah Society, Kota Kinabalu 

and Royal Botanic Gardens, Kew. pp. 314. 
 
Wood, J. J. (2008a). New orchids from Borneo. Malesian Orchid Journal, 1, 103-

146. 
 



© C
OPYRIG

HT U
PM

238 
 

Wood, J. J. (2008b). Two Species of Dendrobium (section Calcarifera) from Sabah. 
Malesian Orchid Journal, 2(6), 5-8.  

 
Wood, J. J. (2014). Dendrobium of Borneo. Natural History Publications (Borneo), 

Kota Kinabalu and The Royal Botanic Gardens, Kew. pp. 946. 
 
Wood, J. J., & Cribb, P. J. (1994). A checklist of the Orchids of Borneo. Royal 

Botanical Gardens, Kew. pp. 409. 
 
Wood-Based Industries Act 1984 (2020, April). Wood-Based Industries (State 

Legislatures Competency) Act 1984. http://www.agc.gov.my/agcportal 
 
Woodward, F. I. (1987). Climate and plant distribution. Cambridge University 

Press, Cambridge. pp. 188. 
 
World Bank (1991). Malaysia: Forestry Sub-Sector Review. Report No. 9775-MA. 

World Bank, Washington D.C. 
 
Wright, S. J. (2005). Tropical forests in a changing environment. Trends in ecology 

& evolution, 20(10), 553-560. DOI: 10.1016/j.tree.2005.07.009 
 
Wu, C. T., Gupta, S. K., Wang, A. Z. M., Lo, S. F., Kuo, C. L., Ko, Y. J., Chen, C. 

L., Hsieh, C. C., & Tsay, H. S. (2012). Internal transcribed spacer sequence 
based identification and phylogenic relationship of herba 
Dendrobii. Journal of Food and Drug Analysis, 20(1), 143-151.  

 
Wu, F., Ma, J., Meng, Y., Zhang, D., Pascal Muvunyi, B., Luo, K., Di, H., Guo, W., 

Wang, Y., Feng, B., & Zhang, J. (2017). Potential DNA barcodes for 
Melilotus species based on five single regions and their 
combinations. PLoS One, 12(9), e0182693. DOI: 
10.1371/journal.pone.0182693 

 
Wulff, A. S., Hollingsworth, P. M., Ahrends, A., Jaffré, T., Veillon, J. -M., 

L'Huillier, L., & Fogliani, B. (2013). Conservation priorities in a 
biodiversity hotspot: Analysis of narrow endemic plant species in New 
Caledonia. PLoS One, 8(9), e73371. DOI: 10.1371/journal.pone.0073371 

 
Xiang, X. G., Jin, W. T., Li, D. Z., Schuiteman, A., Huang, W. C., Li, J. W., Jin, X. 

H., & Li, Z. Y. (2014). Phylogenetics of tribe Collabieae (Orchidaceae, 
Epidendroideae) based on four chloroplast genes with morphological 
appraisal. PloS One, 9(1), e87625. DOI: 10.1371/journal.pone.0087625 

 
Xiang, X. G., Schuiteman, A., Li, D. Z., Huang, W. C., Chung, S. W., Li, J. W., 

Zhou, H. L., Jin, W. T., Lai, Y. J., Li, Z. Y., & Jin, X. H. (2013). Molecular 
systematics of Dendrobium (Orchidaceae, Dendrobieae) from mainland 
Asia based on plastid and nuclear sequences. Molecular Phylogenetics and 
Evolution, 69(3), 950-960. DOI: 10.1016/j.ympev.2013.06.009 

 



© C
OPYRIG

HT U
PM

239 
 

Xiang, X.G., Hu, H.A.O., Wang, W.E.I., & Jin, X.H. (2011). DNA barcoding of the 
recently evolved genus Holcoglossum (Orchidaceae: Aeridinae): a test of 
DNA barcode candidates. Molecular ecology resources, 11(6), 1012-1021. 
DOI: 10.1111/j.1755-0998.2011.03044.x 

 
Xiang, X. G., Li, D. Z., Jin, W. T., Zhou, H. L., Li, J. W., & Jin, X. H. (2012). 

Phylogenetic placement of the enigmatic orchid genera Thaia and 
Tangtsinia: evidence from molecular and morphological 
characters. Taxon, 61(1), 45-54. DOI: 10.1002/tax.611003 

 
Yan, H. F., Liu, Y. J., Xie, X. F., Zhang, C. Y., Hu, C. M., Hao, G., & Ge, X. J. 

(2015a). DNA barcoding evaluation and its taxonomic implications in the 
species-rich genus Primula L. in China. PLoS One, 10(4), e0122903. DOI: 
10.1371/journal.pone.0122903 

 
Yan, L. J., Liu, J., Möller, M., Zhang, L., Zhang, X. M., Li, D. Z., & Gao, L. M. 

(2015b). DNA barcoding of Rhododendron (Ericaceae), the largest Chinese 
plant genus in biodiversity hotspots of the Himalaya–Hengduan 
Mountains. Molecular ecology resources, 15(4), 932-944. DOI: 
10.1111/1755-0998.12353 

 
Yao, H., Song, J., Liu, C., Luo, K., Han, J., Li, Y., Pang, X., Xu, H., Zhu, Y., Xiao, 

P., & Chen, S. (2010). Use of ITS2 region as the universal DNA barcode 
for plants and animals. PLoS One, 5(10), e13102. DOI: 
10.1371/journal.pone.0013102 

 
Yao, H., Song, J. Y., Ma, X. Y., Liu, C., Li, Y., Xu, H. X., Han, J. P., Duan, L. S., 

& Chen, S. L. (2009). Identification of Dendrobium species by a candidate 
DNA barcode sequence: the chloroplast psbA-trnH intergenic 
region. Planta medica, 75(06), 667-669. DOI: 10.1055/s-0029-1185385 

 
Yong, C. (2014). Deforestation drivers and human rights in Malaysia. Forest 

Peoples Program. pp. 97. https://rightsanddeforestation.org/wp-
content/uploads/2018/02/Malaysia-deforestation-drivers-and-human-
rights.pdf  

 
Yong, W. S. Y., Go, R., Tang, C. H., Abdullah, J. O., & Osman, K. (2005). Orchids 

of Perlis: New records and distribution. Pertanika Journal of Tropical 
Agricultural Science, 28(2), 135-146. 

 
Yonzone, R., & Rai, S. (2012). Botanical Description, Diversity Resources, 

Distribution and Present Ecological Status of Luisia Gaudichaud - A 
Horticulturally less known Epiphytic Orchid Species of 
Darjeeling. Journal of Krishi Vigyan, 1(1), 5-9. 

 
Yukawa, T., Kinoshita, A., & Tanaka, N. (2013). Molecular identification resolves 

taxonomic confusion in Grammatophyllum speciosum complex 
(Orchidaceae). Bulletin of the National Museum of Nature and Science. 
Series B, Botany, 39(3), 137-145. 



© C
OPYRIG

HT U
PM

240 
 

Yukawa, T., Ohba, H., Cameron, K. M., & Chase, M. W. (1996). Chloroplast DNA 
phylogeny of subtribe Dendrobiinae (Orchidaceae): Insights from a 
combined analysis based on rbcL sequences and restriction site 
variation. Journal of Plant Research, 109(2), 169-176. DOI: 
10.1007/BF02344542 

 
Zhang, D., & Jiang, B. (2020). Species identification in complex groups of medicinal 

plants based on DNA barcoding: a case study on Astragalus spp.(Fabaceae) 
from southwest China. Conservation Genetics Resources, 12(3), 469-478. 
DOI: 10.1007/s12686-019-01119-6 

 
Zhang, W., Hu, H., & Zhang, S. B. (2016). Divergent adaptive strategies by two co-

occurring epiphytic orchids to water stress: escape or avoidance? Frontiers 
in plant science, 7(Article 588), 1-10. DOI: 10.3389/fpls.2016.00588 

 
Zhang, Z., Yan, Y., Tian, Y., Li, J., He, J. S., & Tang, Z. (2015). Distribution and 

conservation of orchid species richness in China. Biological 
Conservation, 181, 64-72. DOI: 10.1016/j.biocon.2014.10.026 

 
Zhang, S., Yang, Y., Li, J., Qin, J., Zhang, W., Huang, W., & Hu, H. (2018). 

Physiological diversity of orchids. Plant diversity, 40(4), 196-208. DOI: 
10.1016/j.pld.2018.06.003 

 
Zimmerman, J. K., & Olmsted, I. C. (1992). Host tree utilization by vascular 

epiphytes in a seasonally inundated forest (Tintal) in Mexico. Biotropica, 
24, 402-407. DOI: 10.2307/2388610 

 
Zotz, G. (2007). Johansson revisited: the spatial structure of epiphyte assemblages. 

Journal of Vegetation Science, 18(1), 123-130. DOI: 10.1111/j.1654-
1103.2007.tb02522.x 

 
Zotz, G. (2013). The systematic distribution of vascular epiphytes–a critical 

update. Botanical Journal of the Linnean Society, 171(3), 453-481. DOI: 
10.1111/boj.12010 

 
Zotz, G., & Vollrath, B. (2003). The epiphyte vegetation of the palm Socratea 

exorrhiza – correlations with tree size, tree age and bryophyte 
cover. Journal of Tropical Ecology, 19(1), 81-90. DOI: 
10.1017/S0266467403003092 

 
Zotz, G., & Winkler, U. (2013). Aerial roots of epiphytic orchids: the velamen 

radicum and its role in water and nutrient uptake. Oecologia, 171(3), 733-
741. DOI: 10.1007/s00442-012-2575-6 

 
 




