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Gunung Ulu Semangko is a part of Selangor State Park (Semangko Forest Reserve). 

Selangor state park is surrounded by enormous hills and lower mountain forests. The 

Semangko Forest Reserve (SFR) encompasses The Gap, Gunung Semangko, and 

Gunung Ulu Semangko, all of which are located in the Titiwangsa range's center part. 

The SFR is a permanent reserve forest in the Hulu Selangor District of Selangor which 

is one of the first forest reserves in Selangor that have been gazette on February 11, 1916, 

with a total size of 1,541 hectares. A diversity study of the orchids has been carried out 

in Gunung Ulu Semangko and it was the first scientific study specifically on the diversity 

of orchids. The main aim of this study was to produce a proper scientific documentation 

on the orchid flora of Gunung Ulu Semangko and their current conservation status. To 

achieve this aim, fieldwork has been carried out in Gunung Ulu Semangko from January 

2020 until November 2021. The species were collected by applying a convivence 

sampling method and the identification of the species was done based on reliable 

reference books and websites. Mathematical methods such as Shannon-Weiner Species 

Diversity Index and Simpson's Diversity Index were used to calculate the diversity of 

species. For the Evaluation of the conservation status of species, the IUCN Red List 

guideline was used. Based on this study, a total of 78 species in 30 genera from 2 

subfamilies were recorded. From the total collection 85% were epiphytic and 15% were 

terrestrial orchids. The diversity calculation for Shannon’s index was H= 4.12 and for 

Simpson’s Index was D=0.98. The high value of H and D was also supported with high 

values of evenness which was E= 0.96. Five species were found endemic to Peninsular 

Malaysia and 13 species were endemic to Malesia region. Through observations during 

the field works road construction, natural disaster, invasive plants, ecotourism and 

recreational activities, local climate change and human disturbances were threats to the 

orchids and their habitats in Gunung Ulu Semangko. From the conservation assessment 

conducted in this study, 27 species were identified as threatened, of which 21 species 

were fallen in endangered category and six species were fallen under vulnerable 

category. The rest of orchids were found as not threatened species.  
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Gunung Ulu Semangko adalah sebahagian daripada Taman Negeri Selangor di Hutan 

Simpan Semangko (SFR). Taman Negeri Selangor dikelilingi oleh hutan bukit dan hutan 

gunung bawah. SFR merangkumi The Gap, Gunung Semangko, dan Gunung Ulu 

Semangko yang kesemuanya terletak di bahagian tengah banjaran Titiwangsa. SFR 

adalah juga merupakan hutan simpan kekal di Daerah Hulu Selangor. Ia merupakan 

antara hutan simpan pertama di Selangor yang diwartakan pada 11 Februari 1916 dengan 

keluasan keseluruhan 1,541 hektar. Kajian kepelbagaian orkid telah dijalankan di 

Gunung Ulu Semangko dan ia merupakan kajian saintifik pertama khususnya berkaitan 

kepelbagaian orkid di Gunung Ulu Semangko. Objektif utama kajian ini ialah 

menghasilkan dokumentasi saintifik yang tepat untuk flora orkid dan status pemuliharaan 

semasa bagi spesies orkid yang terancam di Gunung Ulu Semangko. Kerja lapangan 

telah dilakukan di Gunung Ulu Semangko dari Januari 2020 hingga November 2021. 

Spesies dikumpul dengan menggunakan kaedah transek. Manakala, pengecaman spesies 

dilakukan berdasarkan sumber-sumber rujukan yang sahih. Kaedah matematik seperti 

Indeks Kepelbagaian Spesies Shannon-Weiner dan Indeks Kepelbagaian Simpson 

digunakan untuk mengira kepelbagaian spesies. Untuk menilai status pemuliharaan 

spesies, garis panduan Senarai Merah IUCN telah digunakan. Sebanyak 78 spesies dalam 

30 genera daripada dua subfamili telah direkodkan. Daripada jumlah koleksi 85% adalah 

epifit dan 15% adalah orkid tanah. Pengiraan kepelbagaian untuk Indeks Shannon ialah 

H=4.12 dan Indeks Simpson D=0.98. Nilai H dan D yang tinggi juga disokong dengan 

nilai kesamarataan yang tinggi iaitu E=0.96. Lima spesies dijumpi ialah endemik di 

Semenanjung Malaysia dan 13 spesies adalah endemik di rantau Malesia. Melalui 

pemerhatian, pembinaan jalan raya, bencana alam, tumbuhan invasif, aktiviti 

ekopelancongan dan rekreasi, perubahan iklim tempatan dan gangguan manusia menjadi 

ancaman kepada orkid dan habitatnya di Gunung Ulu Semangko. Daripada penilaian 

pemuliharaan yang dijalankan dalam kajian ini, 27 spesies telah dikenal pasti sebagai 
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terancam, di mana 21 spesies berada dalam kategori Terancam dan enam spesies berada 

dalam kategori Terdedah. Manakali selebihnya dikelaskan sebagai yang tidak terancam. 

 

Kata kunci: Pemuliharaan, Kepelbagaian, Gunung Ulu Semangko, Orchidaceae.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 General 

 

Fraser’s Hill is one of the famous ecotourism spots shared between Pahang and Selangor. 

It’s located in the central region of the Titiwangsa range with an estimated area of 28km2 

(Go et al., 2019). The Selangor portion has been designated as a state park in Selangor 

(Semangko Forest Reserve), Hulu Selangor District. Selangor State Park is surrounded 

by enormous hills, lower mountain forest, and some upper mountain forest on the Pine 

tree Hill (1456m a.s.l), Gunung Semangko (1830m a.s.l), and Gunung Ulu Semangko 

(1394 a.s.l) and has a distinctive geological formation (Go, 2021). This forest region is 

not only pristine but also rich in flora and fauna, and it has turned into one of Peninsular 

Malaysia's most significant centers of plant diversity, with roughly four times as many 

endemic species than any other highland.  

 

The Semangko Forest Reserve (SFR) is a permanent reserve forest in the Hulu Selangor 

District of Malaysia. It is one of the first forest reserves in Selangor, having been gazette 

on February 11, 1916, with a total size of 1,541 hectares. An extra area of 1,611 hectares 

was gazette as SFR Extension on 12th February 2009. These 3,151.79 hectares of forests 

are the major water catchment area feeding the Ulu Selangor Dam supplying water for 

Kuala Lumpur and the northern districts of Selangor. The Selangor state park (Taman 

Warisan Negri Selangor) was established in August 2005 with a total guaranteed area of 

108,300 hectares to better safeguard and promote the preservation of the numerous forest 

reserves in Selangor. Deforestation and conservation of other land uses are banned in 

State Parks, as they are in National Parks (Selangor State Park, 2020).  

 

The SFR encompasses The Gap, Gunung Semangko, and Gunung Ulu Semangko, all of 

which are located in the Titiwangsa Range's center part (Go et al., 2019). The ridge 

divides the states of Selangor and Pahang, with the Selangor State Park, formerly known 

as Bukit Fraser Forest Reserve, serving as a target for the protection of animals and birds, 

as well as indirectly the total biodiversity inside the forest reserve. The state's declaration 

of forest reserve 50 years ago did not provide permanent protection since the power to 

degazette is in the hands of the state government, which is allowed to modify the status 

as needed. However, in 2009, the Selangor State Forestry Department made a brave 

move by classifying the Selangor’s portion bordering Fraser's Hill as a permanent reserve 

forest known as SFR, intending to protect the entire biodiversity. 

 

Lower montane forests (1000- 1300m a.s.l) form the majority of the SFR. Because of the 

prevalence of Fagaceae and Lauraceae (15- 30m tall) species, this forest is also known 

as Oak-Laurel Forests. The members of these families such as Lithocarpus and Quercus 

can be easily spotted along with the one-way access road from The Gap to the town 

center of Fraser’s Hill. At the summit areas such as Gunung Ulu Semangko, one can find 

the relic populations of conifer Dacrydium comosum that is endemic to Malaysia, thick 
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rhododendrons shrub, and the rare Corybas sp. growing on the mossy ground. The ridge 

and quartz habitats in SFR are characterized by peaty soil inhabited by species such as 

Alpinia murdochii, Balanophora fungosa, Cryptostylis asachnites, Henckelia hirta, H. 

nana, Sonerila rudis, and the Fraser’s Hill endemic Pterisanthes pulchra, labisia 

longistylis, and Corybas selangorensis are characteristic (Go, 2021).  

 

The majority of the species in SFR are ornamental, having beautiful foliage and 

inflorescence. These include ornamental species such as Piptospatha perakensis, the 

golden balsam Impatiens oncidioides, Colocasia esculentum, various species of 

(Melastomataceae), Henckelia (Gesneriaceae), Arisaema (Araceae), Etlingera 

(Zingberaceae); palms, rhododendrons, and begonias (Begoniaceae). The pioneer 

vegetation community along the roadside is well-established and adds to SFR’s 

attractiveness. These include the tree fern Cyathea contaminans, the aspen-leafed 

Homalanthus populnea, the whirling samaras of the Engelhardtia, the lipstick-coloured 

flowers of Aeschynanthus lanceolatus, the aromatic Lindera pipericarpa, and many 

species of figs (Go et al., 2019; Go, 2021). 

 

1.2 Problem Statement  

 

Twenty-four percent of the world's landmass is covered with mountainous regions 

(Kapos et al., 2000) where species richness, level of endemism, and biological diversity 

is always higher than the lowlands (Korner, 2002; Convention on Biological Diversity, 

2011). This is particularly true for moderate-high mountains due to the compression of a 

wide range of ecosystems, high diversity of microhabitat, and geographical isolation by 

the adjacent lowlands. Gunung Ulu Semangko, which comprises of mountainous and hill 

forests also has a higher diversity of plants species. To date, there i no study about the 

vegetation of Gunung Ulu Semangko, especially on the diversity of orchids.  

 

As one of the well-known ecotourism spots, orchids in Gunung Ulu Semangko are facing 

threats. These threats include land clearance for road construction, natural disaster, local 

climate change, human disturbances, illegal collection, ecotourism, and recreational 

activities. If the trend continues, many species of wild orchids will be gone before they 

are known to exist. Orchids are known to be extremely sensitive to changes in the 

environment. Thus, a diverse study on the orchid flora of Gunung Ulu Semangko is in 

great need as proper scientific documentation would contribute towards a better 

knowledge of the wild orchids. The information provided by this research will be 

important in shaping national policies and conservation efforts that may be taken to 

safeguard and maintain the orchids and their habitats in Gunung Ulu Semangko.  

 

1.3 Objectives of Study 

 

The objectives of this study were: 

 

1. To document orchid species that are found in Gunung Ulu Semangko forest area. 
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2. To determine diversity and richness in different elevations in Gunung Ulu 

Semangko forest area. 

 

3. To assess conservation status of orchids in the study area according to the latest 

International Union for Conservation of Nature (IUCN) Red List of Endangered 

Species Categories and Criteria and propose conservation plan and strategies to 

safeguard their exitance.    

 

 

 

  



© C
OPYRIG

HT U
PM

 

94 

 

REFERENCES 

 

Afzal, I., Shinwari, Z. K., Sikandar, S., and Shahzad, S. (2019). Plant beneficial 

endophytic bacteria: Mechanisms, diversity, host range and genetic determinants. 

Microbiological research, 221, 36–49. 

https://doi.org/10.1016/j.micres.2019.02.001. 

 

Albuquerque, N. S. L., Milet-Pinheiro, P., Cruz, D. D., Navarro, D. M. A. F., and 

Machado, I. C. (2021). Pollination of the strongly scented Sarcoglottis acaulis 

(Orchidaceae) by male orchid bees: nectar as resource instead of perfume. Plant 

biology (Stuttgart, Germany), 23(5), 719–727. https://doi.org/10.1111/plb.13297. 

 

Alford, D. (2022). Internet Orchid Species Photo Encyclopedia (IOSPE). Retrieved 

February 2022 from http://www.orchidspecies.com. 

 

Alghamdi, S. A. (2019). Influence of mycorrhizal fungi on seed germination and growth 

in terrestrial and epiphytic orchids. Saudi journal of biological sciences, 26(3), 495-

502. https://doi.org/10.1016/j.sjbs.2017.10.021. 

 

Anacleto, A., and Scheuer, L. (2020). Preferences of Orchid Consumers and the 

Substitute Products’ Influences. Orchids Phytochemistry, Biology and 

Horticulture: Fundamentals and Applications, 1-13. https://doi.org/10.1007/978-3-

030-38392-3. 

 

Arditti, J. (1992). Fundamentals of orchid biology. Wiley, New York. 

 

Argue, C. L. (2012). The Pollination Biology of North American Orchids. (Volume 2). 

North of Florida and Mexico. Springer New York. 

 

Arya, S. S., Rookes, J. E., Cahill, D. M., and Lenka, S. K. (2021). Vanillin: a review on 

the therapeutic prospects of a popular flavouring molecule. Advances in Traditional 

Medicine, 21, 1–17. https://doi.org/10.1007/s13596-020-00531-w 

 

Auyob, Nur Adilah (2016) Diversity of orchids in Gunung Jerai, Kedah, Malaysia. 

Master’s thesis, Universiti Putra Malaysia. 

 

Babbar, S. B., and Singh, D. K. (2016). Protocols for In Vitro Mass Multiplication and 

Analysis of Medicinally Important Phenolics of a Salep Orchid, Satyrium nepalense 

D.Don ("Salam Mishri"). Methods in molecular biology (Clifton, N.J.), 1391, 1–11. 

https://doi.org/10.1007/978-1-4939-3332-7_1. 

 

Backer CA, van den Brink RCB Jr (1968) Flora of Java. English book edition. P. 

Noordhoff, Groningen. 

 

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

orchids. Journal of Ecotourism, 11(1), 34-47. 

https://doi.org/10.1080/14724049.2011.628398. 

 

https://doi.org/10.1016/j.micres.2019.02.001
https://doi.org/10.1111/plb.13297
http://www.orchidspecies.com/
https://doi.org/10.1007/s13596-020-00531-w
https://doi.org/10.1007/978-1-4939-3332-7_1
https://doi.org/10.1080/14724049.2011.628398


© C
OPYRIG

HT U
PM

 

95 

 

Ballantyne, M., Pickering, C., 2013. Tourism and recreation: a common threat to IUCN 

red-listed vascular plants in Europe. Biodiversity Conservation, 22, 3027–3044. 

https://doi.org/10.1007/s10531-013-0569-2. 

 

Barlow J, Silveira JM, Mestre LA, Andrade RB, D’Andrea GC, Louzada J, 

Vaz‑de‑Mello FZ, Numata I, Lacau S, Cochrane MA (2012). Wildfires in 

bamboo‑dominated Amazonian Forest: impacts on above‑ ground biomass and 

biodiversity. PLoS ONE 7(3): e33373. https ://doi.org/10.1371/journal. pone.00333 

73. 

 

Barretto, G., Cribb, P. and Gale, S. (2011). The Wild Orchids of Hong Kong. Kota 

Kinabalu. Natural History Publications. 

 

Bateman, R. M., and Rudall, P. J. (2006). Evolutionary and morphometric implications 

of morphological variation among flowers within an inflorescence: a case-study 

using European orchids. Annals of botany, 98(5), 975–993. 

https://doi.org/10.1093/aob/mcl191. 

 

Bellard, C., Cassey, P., and Blackburn, T. M. (2016). Alien species as a driver of recent 

extinctions. Biology letters, 12(2), 20150623. 

https://doi.org/10.1098/rsbl.2015.0623. 

 

Benzing DH (2004) Vascular epiphytes. In: Forest canopies. (Eds MD Lowman, HB 

Rinker) pp. 175–211 (Springer-Verlag: Berlin, Germany) 

 

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

anthropogenic-induced degraded tropical rainforest, an extrapolation towards 

conservation. Lankesteriana, 19(March), 107–124. 

https://doi.org/10.15517/lank.v19i2.38775. 

 

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

highland forest in the heart of Borneo: Long Banga and Tama Abu, Sarawak. 

Nature Conservation Research, 5(September), 125–135. 

https://doi.org/10.24189/ncr.2020.048. 

 

Bhattacharyya, P., and Van Staden, J. (2016). Ansellia africana (Leopard orchid): A 

medicinal orchid species with untapped reserves of important biomolecules - A 

mini review. South African Journal of Botany, 106, 181-185. 

https://doi.org/10.1016/j.sajb.2016.06.010. 

 

Blambert, L., Mallet, B., Humeau, L., and Pailler, T. (2016). Reproductive patterns, 

genetic diversity and inbreeding depression in two closely related Jumellea species 

with contrasting patterns of commonness and distribution. Annals of Botany, 

118(1), 93-103. https://doi.org/10.1093/aob/mcw014. 

 

Bonfante, P., and Genre, A. (2010). Mechanisms underlying beneficial plant–fungus 

interactions in mycorrhizal symbiosis. Nature communications, 1(1), 1-11. 

https://doi.org/10.1038/ncomms1046. 

 

Bose, B., Choudhury, H., Tandon, P., and Kumaria, S. (2017). Studies on secondary 

metabolite profiling, anti-inflammatory potential, in vitro photoprotective and skin-

https://doi.org/10.1007/s10531-013-0569-2
https://doi.org/10.1093/aob/mcl191
https://doi.org/10.1098/rsbl.2015.0623
https://doi.org/10.15517/lank.v19i2.38775
https://doi.org/10.24189/ncr.2020.048
https://doi.org/10.1016/j.sajb.2016.06.010
https://doi.org/10.1093/aob/mcw014
https://doi.org/10.1038/ncomms1046


© C
OPYRIG

HT U
PM

 

96 

 

aging related enzyme inhibitory activities of Malaxis acuminata, a threatened 

orchid of nutraceutical importance. Journal of photochemistry and photobiology. 

B, Biology, 173, 686–695. https://doi.org/10.1016/j.jphotobiol.2017.07.010. 

 

Bridson, D. and Forman, L. (2000). The herbarium handbook, 3rd edition. Royal 

 Botanic Gardens Kew. 348 pp. 

 

Brook, B. W., Sodhi, N. S., and Bradshaw, C. J. (2008). Synergies among extinction 

drivers under global change. Trends in ecology and evolution, 23(8), 453–460. 

https://doi.org/10.1016/j.tree.2008.03.011. 

 

Brummitt NA, Bachman SP, Griffiths-Lee J, Lutz M, Moat JF, Farjon A, Donaldson JS, 

Hilton-Taylor C, Meagher TR, Albuquerque S, Aletrari E, Andrews K, Atchison 

G, Baloch E, Barlozzini B, Brunazzi A, Carretero J, Celesti M, Chadburn H, 

Cianfoni E, Cockel C, Coldwell V, Concetti B, Contu S, Crook V, Dyson P, 

Gardiner L, Ghanim N, Greene H, Groom A, Harker R, Hopkins D, Khela S, 

Lakeman-Fraser P, Lindon H, Lockwood H, Loftus C, Lombrici D, Lopez-Poveda 

L, Lyon J, Malcolm-Tompkins P, McGregor K, Moreno L, Murray L, Nazar K, 

Power E, Quiton Tuijtelaars M, Salter R, Segrott R, Thacker H, Thomas LJ, 

Tingvoll S, Watkinson G, Wojtaszekova K, Nic Lughadha EM. 2015b. Green 

Plants in the Red: A baseline global assessment for the IUCN Sampled Red List 

Index for Plants. PLoS ONE 10(8): e0135152. 

https://doi.org/10.1371/journal.pone.0135152. 

  

Burkill IH (1935). A dictionary of economic products of the Malay Peninsula (2nd 

edition, 1966 with contributions by Birtwistle W, Foxworthy FW, Scrivenor JB, 

Watson IG, volume II). Ministry of Agriculture and Co-operatives, Kuala Lumpur. 

 

Burns-Balogh, P., Szlachetko, D.L. and Dafni, A (1987). Evolution, pollination, and 

systematics of the tribeNeottieae (Orchidaceae). Plant Systematics and Evolution, 

156, 91–115. https://doi.org/10.1007/BF00937204. 

 

Bussotti, F., Pollastrini, M., Holland, V., and Brüggemann, W. (2015). Functional traits 

and adaptive capacity of European forests to climate change. Environmental and 

Experimental Botany, 111(March), 91-113. 

https://doi.org/10.1016/j.envexpbot.2014.11.006. 

 

Buziquia, S. T., Lopes, P. V. F., Almeida, A. K., and de Almeida, I. K. (2019). Impacts 

of bamboo spreading: a review. Biodiversity and conservation, 28(14), 3695-3711. 

https://doi.org/10.1007/s10531-019-01875-9. 

 

Caetano, A. D. S., and Cortez, P. A. (2014). Reprodução assexuada. Biologia da 

Polinização. Editora Projeto Cultural, 93-111. 

 

Callmander M.W., Schatz G.E., Lowry P.P. 2005. IUCN Red List assessment and the 

Global Strategy for Plant Conservation: taxonomists must act now. Taxon 54(4): 

1047– 1050. https://doi.org/10.2307/25065491. 

 

Cameron KM. 2003. Vanilloideae. In: Pridgeon AM, Cribb PJ, Chase MW, Rasmussen 

FN, eds. Genera orchidacearum, Vol. 3. Oxford: Oxford University Press, 281–334. 

 

https://doi.org/10.1016/j.jphotobiol.2017.07.010
https://doi.org/10.1016/j.tree.2008.03.011
https://doi.org/10.1371/journal.pone.0135152
https://doi.org/10.1007/BF00937204
https://doi.org/10.1016/j.envexpbot.2014.11.006
https://doi.org/10.1007/s10531-019-01875-9


© C
OPYRIG

HT U
PM

 

97 

 

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

intrafamilial relationships within Orchidaceae. Molecular phylogenetics and 

evolution, 31(3), 1157–1180. https://doi.org/10.1016/j.ympev.2003.10.010. 

 

Cameron, K. M. (2006). A comparison and combination of plastid atpB and rbcL gene 

sequences for inferring phylogenetic relationships within Orchidaceae. Aliso: A 

Journal of Systematic and Floristic Botany, 22(1), 447-464. 

 

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

A., Yukawa, T., Hills, H. G., and Goldman, D. H. (1999). A phylogenetic analysis 

of the Orchidaceae: evidence from rbcL nucleotide. American journal of botany, 

86(2), 208–224.  

 

Canavan S, Kumschick S, Le Roux JJ, Richardson DM, Wilson JR (2019) Does origin 

determine environ‑ mental impacts? Not for bamboos. Plants, People, Planet 1(2), 

119–128. https ://doi.org/10.1002/ppp3.5. 

 

Cancel, J. G. G., Meléndez-Ackerman, E. J., Olaya-Arenas, P., Merced, A., Flores, N. 

P., and Tremblay, R. L. (2013). Associations between Lepanthes rupestris orchids 

and bryophyte presence in the Luquillo experimental forest, Puerto Rico. 

Caribbean Naturalist, 4, 1–14. 

 

Cardoso, J. C., Zanello, C. A., and Chen, J. T. (2020). An overview of orchid protocorm-

like bodies: Mass propagation, biotechnology, molecular aspects, and breeding. 

International Journal of Molecular Sciences, 21(3), 985. 

https://doi.org/10.3390/ijms21030985. 

 

Cevallos, S., Sánchez-Rodríguez, A., Decock, C., Declerck, S., and Suárez, J. P. (2017). 

Are there keystone mycorrhizal fungi associated to tropical epiphytic 

orchids?. Mycorrhiza, 27(3), 225-232. https://doi.org/10.1007/s00572-016-0746-8. 

 

Chadburn, H. and Schuiteman, A. 2020. Bulbophyllum cheiropetalum. The IUCN Red 

List of Threatened Species 

2020:e.T126494359A126503566.https://dx.doi.org/10.2305/IUCN.UK.20202.RL

TS.T126494359A126503566.en. Accessed on 14 December 2022. 

 

Chadburn, H. 2018. Dendrochilum gracile. The IUCN Red List of Threatened Species 

2018: T22486411A22486990.https://dx.doi.org/10.2305/IUCN.UK.2018-

2.RLTS.T22486411A22486990.en. Accessed on 14 December 2022. 

 

Chan, C.L., Lamb, A., Shim, P.S. and Wood, J.J. (1994). Orchids of Borneo (Volume 1). 

Introduction and Selection of Species. Kota Kinabalu: The Sabah Society. 

 

Chapman A.D., Wieczorek J. (Eds.). 2006. Guide to Best Practices for Georeferencing. 

Copenhagen: Global Biodiversity Information Facility. 90 p. 

 

Chase, M.W. (2001) The origin and biogeography of Orchidaceae. Genera 

Orchidacearum, Vol. 2 (ed. by A.M. Pridgeon, P.J. Cribb, M.W. Chase and F. 

Rasmussen), pp. 1–5. Oxford University Press, Oxford. 

 

https://doi.org/10.1016/j.ympev.2003.10.010
https://doi.org/10.3390/ijms21030985
https://doi.org/10.1007/s00572-016-0746-8
https://dx.doi.org/10.2305/IUCN.UK.2020


© C
OPYRIG

HT U
PM

 

98 

 

Chase, M. W. (2005). Classification of Orchidaceae in the Age of DNA data. Curtisand 

aposs Botanical Magazine, 22(1), 2–7. https://doi.org/10.1111/j.1355-

4905.2005.00466.x.. 

 

Chase, M. W. (2005). Classification of Orchidaceae in the Age of DNA data. Curtis's 

Botanical Magazine, 22(1), 2–7. https://doi.org/10.1111/j.1355-

4905.2005.00466.x 

 

Chase, M. W., Cameron, K. M., Barrett, R. L., and Freudenstein, J. V. (2003). DNA data 

and Orchidaceae systematics: a new phylogenetic classification. Orchid 

conservation, 69(89), 32. 

 

Chase, M. W., Cameron, K. M., Freudenstein, J. V., Pridgeon, A. M., Salazar, G., van 

den Berg, C., and Schuiteman, A. (2015). An updated classification of Orchidaceae. 

Botanical Journal of the Linnean Society, 177(2), 151–174. 

https://doi.org/10.1111/boj.12234. 

 

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

phylogenetics of the Orchidaceae and other lilioid monocots. In Proceedings of the 

14th world orchid conference (Vol. 61, p. 73). Edinburgh: HMSO. 

 

Chase, M.W.; Christenhusz, M.J.M.; Mirenda, T. The Book ofOrchids: A Life-Size Guide 

to Six Hundred Species from Around the World. The University of Chicago Press. 

Chicago, IL, USA, 2017; 656p. 

 

Chen, W. L., and Ko, Y. T. (2021). Exogenous hydrogen peroxide induces chilling 

tolerance in Phalaenopsis seedlings through glutathione-related antioxidant system. 

Scientia Horticulturae, 289, 110421. 

https://doi.org/10.1016/j.scienta.2021.110421. 

 

Cheng, J., Dang, P. P., Zhao, Z., Yuan, L. C., Zhou, Z. H., Wolf, D., and Luo, Y. B. 

(2019). An assessment of the Chinese medicinal Dendrobium industry: Supply, 

demand and sustainability. Journal of Ethnopharmacology, 229, 81-88. 

https://doi.org/10.1016/j.jep.2018.09.001. 

 

Chomicki, G., Bidel, L. P., Ming, F., Coiro, M., Zhang, X., Wang, Y., Baissac, Y., Jay-

Allemand C., Renner, S., S. and 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. https://doi.org/10.1111/nph.13106. 

 

Christenhusz, M. J. M., and Byng, J. W. (2016). The Number of Known Plants Species 

in the World and Its Annual Increase. Phytotaxa, 261(3), 201–217. 

https://doi.org/10.11646/phytotaxa.261.3.1. 

 

Christensen, H. (2002). Ethnobotany of the Iban and the Kelabit. Forest Department 

Sarawak, Malaysia. 

 

Clarke, K. R., and Warwick, R. M., 2001. Changes in Marine Communities: An 

Approach to Statistical Analysis and Interpretation, (Second Edition). Plymouth: 

PRIMER‐E. 

https://doi.org/10.1111/j.1355-4905.2005.00466.x
https://doi.org/10.1111/j.1355-4905.2005.00466.x
https://doi.org/10.1111/j.1355-4905.2005.00466.x
https://doi.org/10.1111/j.1355-4905.2005.00466.x
https://doi.org/10.1111/boj.12234
https://doi.org/10.1016/j.scienta.2021.110421
https://doi.org/10.1016/j.jep.2018.09.001
https://doi.org/10.1111/nph.13106
https://doi.org/10.11646/phytotaxa.261.3.1


© C
OPYRIG

HT U
PM

 

99 

 

Comber, J.B. (1990). Orchids of Java. Kew. Royal Botanic Garden. 

 

Comber, J.B. (2001). Orchids of Sumatra. Kota Kinabalu. Natural History Publications 

(Borneo). 

 

IUCN Standards and Petitions Committee. 2022. Guidelines for Using the IUCN 

         Red List Categories and Criteria. Version 15.1. Prepared by the Standards and 

Petitions Committee. Downloadable from 

https://www.iucnredlist.org/documents/RedListGuidelines.pdf. 

 

Cribb, P.J., Kell, S.P., Dixon, K.W. and Barrett, R.L. 2003. Orchid conservation: a 

global perspective. In. Orchid Conservation. Natural History Pub., Kota Kinabalu, 

Sabah, pp. 1-4. 

 

da Silva, H. M. P. (2022). Orchids: Botany and Cultivation. Digitaliza Conteudo. 

https://doi.org/10.1590/1808-1657000502020. 

 

de Cássia Andreota, R., de Barros, F., and das Graças Sajo, M. (2015). Root and leaf 

anatomy of some terrestrial representatives of the Cranichideae tribe (Orchidaceae). 

Brazilian Journal of Botany, 38(2), 367-378. https://doi.org/10.1007/s40415-015-

0133-2.  

 

de Siqueira, C. E., Pessoa, E., Zanin, A., and Alves, M. (2015). The smallest angraecoid 

species from the neotropics: a new Campylocentrum (Orchidaceae) from a 

Brazilian subtropical forest. Systematic Botany, 40(1), 79-82. 

https://www.jstor.org/stable/24546422. 

De, L. C. (2020). Morphological diversity in orchids. International Journal of Botany 

Studies, 5, 229-238. 

 

Dearnaley, J.D.W., Martos, F., Selosse, MA. (2012). 12 Orchid Mycorrhizas: Molecular 

Ecology, Physiology, Evolution and Conservation Aspects. In: Hock, B. (eds) 

Fungal Associations. The Mycota,9, 270-230. Springer, Berlin, Heidelberg. 

https://doi.org/10.1007/978-3-642-30826-0_12. 

 

Deepthi, A. S., and Ray, J. G. (2020). Algal associates and the evidence of cyanobacterial 

nitrogen fixation in the velamen roots of epiphytic orchids. Global Ecology and 

Conservation, 22, e00946. https://doi.org/10.1016/j.gecco.2020.e00946. 

 

Deng, H., Zhang, G. Q., Lin, M., Wang, Y., and Liu, Z. J. (2015). Mining from 

transcriptomes: 315 single‐copy orthologous genes concatenated for the 

phylogenetic analyses of Orchidaceae. Ecology and Evolution, 5(17), 3800-3807. 

https://10.1002/ece3.1642. 

 

Di Battista, T., and Fortuna, F. (2013). Assessing biodiversity profile through 

FDA. Statistica, 73(1), 69-85.  

 

Diantina, S., McGill, C., Millner, J., Nadarajan, J., W. Pritchard, H., and Clavijo 

McCormick, A. (2020). Comparative seed morphology of tropical and temperate 

orchid species with different growth habits. Plants, 9(2), 161. 

https://doi.org/10.3390/plants9020161. 

 

https://www.iucnredlist.org/documents/RedListGuidelines.pdf
https://doi.org/10.1590/1808-1657000502020
https://doi.org/10.1007/s40415-015-0133-2
https://doi.org/10.1007/s40415-015-0133-2
https://www.jstor.org/stable/24546422
https://doi.org/10.1007/978-3-642-30826-0_12
https://doi.org/10.1016/j.gecco.2020.e00946
https://doi.org/10.3390/plants9020161


© C
OPYRIG

HT U
PM

 

100 

 

Díaz-Álvarez, E. A., Felix, J. D., and de la Barrera, E. (2019). Elemental and isotopic 

assessment for Colombian orchids from a montane cloud forest: a baseline for 

global environmental change. Acta Physiologiae Plantarum, 41(6), 1-10. 

https://doi.org/10.1007/s11738-019-2893-y. 

 

Dirks-Mulder, A., Ahmed, I., Uit Het Broek, M., Krol, L., Menger, N., Snier, J., van 

Winzum, A., de Wolf, A., Van't Wout, M., Zeegers, J. J., Butôt, R., Heijungs, R., 

van Heuven, B. J., Kruizinga, J., Langelaan, R., Smets, E. F., Star, W., Bemer, M., 

and Gravendeel, B. (2019). Morphological and Molecular Characterization of 

Orchid Fruit Development. Frontiers in plant science, 10, 137. 

https://doi.org/10.3389/fpls.2019.00137. 

 

Djordjević, V., and Tsiftsis, S. (2022). The role of ecological factors in distribution and 

abundance of terrestrial orchids. In Orchids Phytochemistry, Biology and 

Horticulture (pp. 3-72). Springer, Cham. https://doi.org/10.1007/978-3-030-11257-

8_4-1. 

 

Djordjević, V., Tsiftsis, S., Lakušić, D., Jovanović, S., Jakovljević, K., and Stevanović, 

V. (2020). Patterns of distribution, abundance and composition of forest terrestrial 

orchids. Biodiversity Conservation 29, 4111–4134. https://doi.org/ 

10.1007/s10531-020-02067-6. 

 

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

tropical America. American Orchid Society Bulletin, 31, 731-735. 

 

Downing, J. L., Liu, H., Shao, S., Wang, X., McCormick, M., Deng, R., and Gao, J. 

(2017). Contrasting changes in biotic interactions of orchid populations subject to 

conservation introduction vs. conventional translocation in tropical 

China. Biological Conservation, 212, 29-38. 

https://doi.org/10.1016/j.biocon.2017.05.021. 

 

Drescher, M., Epstein, G. B., Warriner, G. K., and Rooney, R. C. (2019). An 

investigation of the effects of conservation incentive programs on management of 

invasive species by private landowners. Conservation Science and Practice, 1(7), 

e56. https://doi.org/10.1111/csp2.56. 

 

Dressler R. (1981): The orchids natural history and classification. Harvard University 

Press, Cambridge.  

 

Dressler, R. L. (1974). Classification of the orchid family. In Proceedings of the seventh 

world orchid conference (Vol. 259, p. 279). Medellín: Seventh World Orchid 

Conference. 

 

Dressler, R. L. (1979). The subfamilies of the Orchidaceae. Selbyana, 5(2), 197-206. 

 

Dressler, R. L. (1993). Phylogeny and classification of the orchid family. Cambridge 

University Press. 

 

Dressler, R. L., and Dodson, C. H. (1960). Classification and phylogeny in the 

Orchidacea. Annals of the Missouri Botanical Garden, 47(1), 25-68. 

https://doi.org/10.2307/2394615. 

https://doi.org/10.1007/s11738-019-2893-y
https://doi.org/10.3389/fpls.2019.00137
https://doi.org/10.1007/978-3-030-11257-8_4-1
https://doi.org/10.1007/978-3-030-11257-8_4-1
https://doi.org/10.1016/j.biocon.2017.05.021
https://doi.org/10.1111/csp2.56
https://doi.org/10.2307/2394615


© C
OPYRIG

HT U
PM

 

101 

 

 

El-Barougy, R. F., Dakhil, M. A., Halmy, M. W., Gray, S. M., Abdelaal, M., Khedr, A. 

H. A., and Bersier, L. F. (2021). Invasion risk assessment using trait-environment 

and species distribution modelling techniques in an arid protected area: Towards 

conservation prioritization. Ecological Indicators, 129, 107951. 

https://doi.org/10.1016/j.ecolind.2021.107951. 

 

Fardhani, I., Torimaru, T., and Kisanuki, H. (2021). Effects of tree density and the 

topography of the sites of host trees on epiphytic orchid communities on Schima 

wallichii in a forest in West Java, Indonesia. Acta Oecologica, 111, 103739. 

https://doi.org/10.1016/j.actao.2021.103739. 

 

Favre-Godal, Q., Gourguillon, L., Lordel-Madeleine, S., Gindro, K., and Choisy, P. 

(2020). Orchids and their mycorrhizal fungi: an insufficiently explored 

relationship. Mycorrhiza, 30(1), 5-22. https://doi.org/10.1007/s00572-020-00934-

2. 

 

Fay, M. F. (2018). Orchid conservation: how can we meet the challenges in the twenty-

first century?. Botanical studies, 59(1), 1-6. https://doi.org/10.1186/s40529-018-

0232-z.  

 

Fay, M.F., Rudall, P.J., Sullivan, S., Stobart, K.L., De Bruijn, A.Y., Reeves, G., 

Qamaruz-Zaman, F., Hong, W.P., Joseph, J., Hahn, W.J., Conran, J.G., and Chase, 

M.W. (2000). Phylogenetic studies of Asparagales based on four plastid DNA 

regions. Monocots: systematics and evolution. Melbourne: CSIRO, 360-371. 

 

Feng, Z., Li, M., Li, Y., Wan, X., and Yang, X. (2020). Characterization of the orchid-

like aroma contributors in selected premium tea leaves. Food Research 

International, 129, 108841. https://doi.org/10.1016/j.foodres.2019.108841. 

 

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

J., Smidt, E.deC., Samuel, R., and Kiehn, M. (2007). Evolution of resupination in 

Malagasy species of Bulbophyllum (Orchidaceae). Molecular phylogenetics and 

evolution, 45(1), 358–376. https://doi.org/10.1016/j.ympev.2007.06.023. 

 

Freudenstein, J. V., and Chase, M. W. (2015). Phylogenetic relationships in 

Epidendroideae (Orchidaceae), one of the great flowering plant radiations: 

progressive specialization and diversification. Annals of botany, 115(4), 665-681. 

https://doi.org/10.1093/aob/mcu253. 

 

Freudenstein, J. V., and Rasmussen, F. N. (1999). What does morphology tell us about 

orchid relationships? —A cladistic analysis. American Journal of Botany, 86(2), 

225-248. 

 

Freudenstein, J. V., D. M. SENYO, AND M. W. CHASE. 2000. Mitochondrial DNA 

and relationships in the Orchidaceae. Monocots: systematics and evolution, 421–

429.  

 

Frick, H., and Greeff, M. (2021). Handbook on natural history collections management–

A collaborative Swiss perspective. Swiss academies communications, 16(2). 

doi.org/10.5281/zenodo.4316839. 

https://doi.org/10.1016/j.ecolind.2021.107951
https://doi.org/10.1016/j.actao.2021.103739
https://doi.org/10.1007/s00572-020-00934-2
https://doi.org/10.1007/s00572-020-00934-2
https://doi.org/10.1186/s40529-018-0232-z
https://doi.org/10.1186/s40529-018-0232-z
https://doi.org/10.1016/j.foodres.2019.108841
https://doi.org/10.1016/j.ympev.2007.06.023
https://doi.org/10.1093/aob/mcu253


© C
OPYRIG

HT U
PM

 

102 

 

 

Gadd, G. M. (2010). Metals, minerals and microbes: geomicrobiology and 

bioremediation. Microbiology, 156(3), 609-643. 

https://doi.org/10.1099/mic.0.037143-0. 

 

Galdiano Júnior, R. F., Pedrinho, E. A. N., Castellane, T. C. L., and Lemos, E. G. D. M. 

(2011). Auxin-producing bacteria isolated from the roots of Cattleya walkeriana, 

an endangered Brazilian orchid, and their role in acclimatization. Revista Brasileira 

de Ciência do Solo, 35(3), 729-737. https://doi.org/10.3389/fpls.2022.1037109. 

 

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

In Biotechnology of natural products (pp. 3-24). Springer, Cham. 

Gamisch, A., Staedler, Y. M., Schönenberger, J., Fischer, G. A., and Comes, H. P. 

(2013). Histological and micro-CT evidence of stigmatic rostellum receptivity 

promoting auto-pollination in the Madagascan orchid Bulbophyllum 

bicoloratum. PLoS One, 8(8), e72688. 

https://doi.org/10.1371/journal.pone.0072688. 

 

Garay, L. A. (1972). On the origin of the Orchidaceae, II. Journal of the Arnold 

Arboretum, 53(2), 202-215. 

 

Gaskett, A. C., and Gallagher, R. V. (2018). Orchid diversity: Spatial and climatic 

patterns from herbarium records. Ecology and Evolution, 8(22), 11235-11245. 

https://doi.org/10.3390/d13120634.  

 

Ghorbani A, Zarre S, Gravendeel B, de Boer H. 2014. Illegal wild collection and 

international trade of CITES-listed terrestrial orchid tubers in Iran. Traffic Bulletin 

26, 52–58. 

 

Givnish, T. J., Spalink, D., Ames, M., Lyon, S. P., Hunter, S. J., Zuluaga, A., Iles, W. J., 

Clements, M. A., Arroyo, M. T., Leebens-Mack, J., Endara, L., Kriebel, R., Neubig, 

K. M., Whitten, W. M., Williams, N. H., and Cameron, K. M. (2015). Orchid 

phylogenomics and multiple drivers of their extraordinary diversification. 

Proceedings. Biological sciences, 282(1814), 20151553. 

https://doi.org/10.1098/rspb.2015.1553. 

 

Givnish, Thomas J.; Pires, J. Chris; Graham, Sean W.; McPherson, Marc A.; Prince, 

Linda M.; Patterson, Thomas B.; Rai, Hardeep S.; Roalson, Eric H.; Evans, 

Timothy M.; Hahn, William J.; Millam, Kendra C.; Meerow, Alan W.; Molvray, 

Mia; Kores, Paul J.; O'Brien, Heath W.; Hall, Jocelyn C.; Kress, W. John; and 

Sytsma, Kenneth J. (2006). Phylogenetic Relationships of Monocots Based on the 

Highly Informative Plastid Gene ndhF. Aliso: A Journal of Systematic and Floristic 

Botany. 22(1), 28-51.  

 

 Global Biodiversity Information Facility (GBIF) (GBIF,2022). Retrieved Feb 2022 

from https://www.gbif.org.  

 

Go, R. and Khali, A.H. (2008). Orchids of Peat Swamp Forests in Peninsular Malaysia. 

Selangor: Ministry of Natural Resources and Environment. 

 

https://doi.org/10.1099/mic.0.037143-0
https://doi.org/10.1371/journal.pone.0072688
https://doi.org/10.1098/rspb.2015.1553
https://www.gbif.org/


© C
OPYRIG

HT U
PM

 

103 

 

Go, R. (2021). Magnificent Wild Flower of Selangor State Park (Semangko Forest 

Reserve). Selangor State Forestry Department and Selangor State Government.  

 

Go, R., and Pungga, R.S. (2018). Sarawak Limestone Forests Orchids. Sarawak State 

Government. PP 222.  

 

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

K. (2011). An assessment of orchids’ diversity in Penang Hill, Penang, Malaysia 

after 115 years. Biodiversity and Conservation, 20(10), 2263-2272.  

         https://doi.org/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., and 

Abdullah, J. (2009). Malaysian limestone orchids status: diversity, threat and 

conservation. Biodiversity, Evolution and Biogeography of Plants, 54(1-2), 109-

116. 

 

Go, R., Nordin, F.A., Dahalan, M. P., (2019). Enchanted Orchids of Fraser’s Hill. 

Selangor State. Forestry Department and Selangor State Government.  

 

Go, R., Puat, M.D. and Basri, M.A.M. (2014). Orchidea Selangoreana - Wild Orchids 

of Selangor. Shah Alam: Jabatan Perhutanan Negeri Selangor and Kerajaan Negeri 

Selangor. 

 

Go, R., Raffi, A., (2017). Discovering the Wonders of Malaysian Orchids. University 

Putra Malaysia press.  

 

Go, R., Raffi, A., (2019). Discovering the Wonders of Malaysian Orchids. University 

Putra Malaysia press.  

 

Go, R., Tan, M. C., Naruddin, A. A., Abdullah, J. O., Ng, Y. J., Nordin, F. A., and Nulit, 

R. (2015). Extinction risks and conservation status of Corybas (Orchidaceae; 

Orchidoideae; Diurideae) in Peninsular Malaysia. Phytotaxa, 233(3), 273-280. 

https://doi.org/10.11646/phytotaxa.233.3.4. 

 

Go, R., Wendy, S.Y.Y., Joanes, U. and Ridzuan, S. (2010). Orchids of Perlis: Jewel of 

the Forest. Kangar: Jabatan Perhutanan Negeri Perlis. 

 

Go, R., Yong, W. S. Y., Joanes, U. and Salleh, R. (2010). Orchids of Perlis, jewels of 

the forest (Revised Edition). Kuala Lumpur, Jabatan Perhutanan Perlis and 

University Putra Malaysia.  152pp.  

 

Go, R., and Abdullah, Janna Ong and Nordin, Farah Alia and Md Isa, Siti Fatimah (2015) 

Orchids in the Montane forests of Peninsular Malaysia. Universiti Putra Malaysia 

Press, Serdang, Selangor.  

 

Gopal, B. B., Shankar, D. S., and Kumar, P. S. (2014). Study of Antioxidant Property of 

the Pseudobulb Extract of Crepidium acuminatum (Jeevak) and its use in the Green 

Synthesis of Gold nanoparticles. International Journal of Research in Chemistry 

and Environment, 4(3), 133-138. 

 

Górniak M, Paun O, Chase MW 2010. Phylogenetic relationships within Orchidaceae 

based on a low-copy nuclear coding gene, Xdh: congruence with organelle and 

https://doi.org/10.1007/s10531-011-0087-z
https://doi.org/10.11646/phytotaxa.233.3.4


© C
OPYRIG

HT U
PM

 

104 

 

nuclear ribosomal DNA results. Molecular Phylogenetics and Evolution 56, 784–

795. 

 

Gotsch, S. G., Nadkarni, N., Darby, A., Glunk, A., Dix, M., Davidson, K., and Dawson, 

T. E. (2015). Life in the treetops: ecophysiological strategies of canopy epiphytes 

in a tropical montane cloud forest. Ecological Monographs, 85, 393-412. 

https://doi.org/10.1890/14-1076.1. 

 

Govaerts, R., Dransfield, J., Zona, S., Hodel, D.R. and Henderson, A. (2022). World 

Checklist of Arecaceae. Facilitated by the Royal Botanic Gardens, Kew. Published 

on the Internet. http://wcsp.science.kew.org/ Retrieved 

 

Gradstein, S. R. (2008). Epiphytes of tropical montane forests- impact of deforestation 

and climate change. Göttingen Centre for Biodiversity and Ecology. Biodiversity 

and Ecology Series, 2, 51–65. 

 

Graham, S. (2019). Coordinating invasive plant management among conservation and 

rural stakeholders. Land use policy, 81, 247-255. 

https://doi.org/10.1016/j.landusepol.2018.10.043. 

 

Grahan, Sean W.; Zgurski, Jessie M.; McPherson, Marc A.; Cherniawsky, Donna M.; 

Saarela, Jeffery M.; Horne, Elvira F. C.; Smith, Selena Y.; Young, Winson A.; 

O'Brien, Heath E.; Brown, Vincent L.; Pires, J. Chris; Olmstead, Richard G.; Chase, 

Mark W.; and Rai, Hardeep S. (2006). Robust Inference of Monocot Deep 

Phylogeny Using an Expanded Multigene Plastid Data Set. Aliso: A Journal of 

Systematic and Floristic Botany, 22(1), 3-21. 

https://scholarship.claremont.edu/aliso/vol22/iss1/2.  

 

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

 

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

pollinator specialization: drivers for orchid diversity? Philosophical Transactions 

of the Royal Society B: Biological Sciences 359 (1450), 1523–1535. 

https://doi.org/10.1098/rstb.2004.1529. 

 

Grigoriadou, K., Krigas, N., Lazari, D., and Maloupa, E. (2020). Sustainable use of 

mediterranean medicinal-aromatic plants. Feed additives (pp. 57-74). Academic 

Press. https://doi.org/10.1016/B978-0-12-814700-9.00004-2. 

 

Gustavo A. Romero-González and Carlos Gómez, Collecting Orchids, ReVisita, Harvard 

Review of Latin America, Fall, (2008). Illustrated World Compendium of Orchids 

– List of Taxa: https://worldplants.webarchiv.kit. 

 

Gutiérrez, R. M. P. (2010). Orchids: A review of uses in traditional medicine, its 

phytochemistry and pharmacology. Journal of medicinal plants research, 4(8), 

592-638. t http://www.academicjournals.org/JMPR. 

 

https://doi.org/10.1890/14-1076.1
https://doi.org/10.1016/j.landusepol.2018.10.043
https://scholarship.claremont.edu/aliso/vol22/iss1/2
https://doi.org/10.1016/B978-0-12-814700-9.00004-2
https://worldplants.webarchiv.kit/
http://www.academicjournals.org/JMPR


© C
OPYRIG

HT U
PM

 

105 

 

Hamilton, W. A. (2003). Microbially influenced corrosion as a model system for the 

study of metal microbe interactions: a unifying electron transfer 

hypothesis. Biofouling, 19(1), 65-76. 

https://doi.org/10.1080/0892701021000041078.  

 

Hapeman, J. R. (1997). Plant-pollinator interactions and floral radiation in Platanthera 

(Orchidaceae). Molecular evolution and adaptive radiation. 

 

Harrap, A., and Harrap, S. (2010). Orchids of Britain and Ireland: a field and site guide. 

AandC Black. 

 

Hartati, S., Samanhudi, S., Manurung, I. R., and Cahyono, O. (2021). Morphological 

characteristics of Phaius spp. orchids from Indonesia. Biodiversitas Journal of 

Biological Diversity, 22(4). https://doi.org/10.13057/biodiv/d220447. 

 

Haswanto, W. A., and Abd-Ghani, R. (2008). Kinematic and block theory applications 

to rock slope stability analysis at Fraser’s hill Pahang Malaysia. Electronic Journal 

of Geotechnical Engineering, 13, 1-8. 

 

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

Association (UK), 54, 555–557. 

 

Hernández-Stefanoni J.L., Dupuy J.M., Johnson K.D., Birdsey R., Tun-Dzul F., Peduzzi 

A., Caamal-Sosa J.P., Sánchez-Santos G., and López-Merlín D. (2014). Improving 

species diversity and biomass estimates of tropical dry forests using airborne 

LiDAR. Remote Sensing, 6(6), 4741–4763. https://doi.org/10.3390/rs6064741. 

 

Herrera, H., Valadares, R., Contreras, D., Bashan, Y., and Arriagada, C. (2017). 

Mycorrhizal compatibility and symbiotic seed germination of orchids from the 

Coastal Range and Andes in south central Chile. Mycorrhiza, 27(3), 175-188. 

https://doi.org/10.1007/s00572-016-0733-0. 

 

Hetherington-Rauth, M. C., and Ramírez, S. R. (2016). Evolution and diversity of floral 

scent chemistry in the euglossine bee-pollinated orchid genus Gongora. Annals of 

botany, 118(1), 135-148. https://doi.org/10.1093/aob/mcw072. 

 

Hew, C. S., and Yong, J. W. (2004). Physiology Of Tropical Orchids In Relation To The 

Industry, The. World Scientific Publishing Company. 

 

Hietz, P., Buchberger, G. and Winkler, M. (2006). Effect of forest disturbance on 

abundance and distribution of epiphytic bromeliads and orchids. Ecotropica, 12(2), 

103–112. 

 

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

and Phelps, J. (2018). A review of the trade in orchids and its implications for 

conservation. Botanical Journal of the Linnean Society, 186(4), 435-455. 

http://urn.nb.no/URN:NBN:no-62817. 

 

Holttum, R.E. (1964). A Revised Flora of Malaya: Orchids of Malaya. U.S. Government 

Printing Office.  

 

https://doi.org/10.1080/0892701021000041078
https://doi.org/10.13057/biodiv/d220447
https://doi.org/10.3390/rs6064741
https://doi.org/10.1007/s00572-016-0733-0
https://doi.org/10.1093/aob/mcw072
http://urn.nb.no/URN:NBN:no-62817


© C
OPYRIG

HT U
PM

 

106 

 

Holttum, R.E. (1972). A Revised Flora of Peninsular Malaysia. Singapore: Botanic 

Garden. 

 

Hsiao, Y. Y., Pan, Z. J., Hsu, C. C., Yang, Y. P., Hsu, Y. C., Chuang, Y. C., Shih, H. H., 

Chen, W. H., Tsai, W. C., and Chen, H. H. (2011). Research on orchid biology and 

biotechnology. Plant and cell physiology, 52(9), 1467–1486. 

https://doi.org/10.1093/pcp/pcr100. 

 

Hsu, R., Wolf, J., and Tamis, W. (2014). Regional and elevational patterns in vascular 

epiphyte richness on an east Asian island. Biotropica, 46(5), 549–555. 

https://doi.org/10.1111/btp.12131. 

 

IUCN. 1994. IUCN Red List Categories. IUCN Species Survival Commission. IUCN, 

Gland, 

 

IUCN. 1998. Guidelines for Re-introductions. Prepared by the IUCN SSC Re-

introduction Specialist Group. IUCN, Gland, Switzerland and Cambridge, U.K. 

 

IUCN. 2012b. IUCN Red List Categories and Criteria: Version 3.1. Second edition. 

IUCN, Gland, 

 

IUCN. 2022. The IUCN Red List of Threatened Species. Version 2022-2. 

https://www.iucnredlist.org. Accessed on [Feb 2022]. 

 

Jackson P.W., Kennedy K. 2009. The global strategy for plant conservation: a challenge 

and opportunity for the interna- tional community. Trends in Plant Science 14(11): 

578– 580. https://doi.org/j.tplants.2009.08.011. 

 

Jacquemyn, H., Brys, R., Adriaens, D., Honnay, O., and Roldán-Ruiz, I. (2009). Effects 

of population size and forest management on genetic diversity and structure of the 

tuberous orchid Orchis mascula. Conservation Genetics, 10(1), 161-168. 

https://doi.org/10.1007/s10592-008-9543-z. 

 

Jacquemyn, H., Brys, R., Waud, M., Busschaert, P., and Lievens, B. (2015). Mycorrhizal 

networks and coexistence in species‐rich orchid communities. New 

Phytologist, 206(3), 1127-1134. https://doi.org/10.1111/nph.13281. 

 

Jakubska-Busse, A., Kędziora, A., Cieniuch, G., Korzeniowska-Kowal, A., and Bugla-

Płoskońska, G. (2021). Proteomics‐based identification of orchid-associated 

bacteria colonizing the Epipactis albensis, E. helleborine and E. purpurata 

(Orchidaceae, Neottieae). Saudi Journal of Biological Sciences, 28(7), 4029-4038. 

https://doi.org/10.1016/j.sjbs.2021.04.002. 

 

Jalili, A., Jamzad, Z., Thompson, K., Araghi, M. K., Ashrafi, S., Hasaninejad, M., 

Panahi, P., Hoshang, N., Azadi, R., Tawakul, M., Palizdar, A., Rahmanpour, F., 

S.G., Mirhossaini, Kamyar, P., and Parvaneh, K. (2010). Climate change, 

unpredictable cold waves and possible brakes on plant migration. Global Ecology 

and Biogeography, 19(5), 642-648. https://doi.org/10.1111/j.1466-

8238.2010.00553.x. 

 

https://doi.org/10.1093/pcp/pcr100
https://doi.org/10.1111/btp.12131
https://doi.org/10.1007/s10592-008-9543-z
https://doi.org/10.1111/nph.13281
https://doi.org/10.1111/j.1466-8238.2010.00553.x
https://doi.org/10.1111/j.1466-8238.2010.00553.x


© C
OPYRIG

HT U
PM

 

107 

 

Joca, T. A. C., de Oliveira, D. C., Zotz, G., Winkler, U., and Moreira, A. S. F. P. (2017). 

The velamen of epiphytic orchids: variation in structure and correlations with 

nutrient absorption. Flora, 230, 66-74. https://doi.org/10.1016/j.flora.2017.03.009. 

 

Johnson, S. D., and Edwards, T. J. (2000). The structure and function of orchid 

pollinaria. Plant Systematics and Evolution, 222(1), 243-269. 

https://doi.org/10.1007/BF00984105. 

 

Juiling, S., Leon, S. K., Jumian, J., Tsen, S., Lee, Y. L., Khoo, E., and Damit, A. (2020). 

Conservation assessment and spatial distribution of endemic orchids in Sabah. 

Borneo. Nature Conservation Research, 5, 136-144. 

 

Jump, A. S., Mátyás, C., and Peñuelas, J. (2009). The altitude-for-latitude disparity in 

the range retractions of woody species. Trends in ecology and evolution, 24(12), 

694-701. https://doi.org/10.1016/j.tree.2009.06.007. 

 

Kanlayavattanakul, M., and Lourith, N. (2022). Orchid Extracts and Cosmetic Benefits 

25. Orchids Phytochemistry, Biology and Horticulture, 609. 

https://doi.org/10.1007/978-3-030-38392-3_22. 

 

Kapos, V., Rhind, J., Edwards, M., Price, M. F., and Ravilious, C. (2000). Developing a 

map of the world's mountain forests. In Forests in sustainable mountain 

development: a state of knowledge report for 2000. Task Force on Forests in 

Sustainable Mountain Development. (pp. 4-19). Wallingford UK: Cabi Publishing. 

 

Kaur, J., and Sharma, J. (2021). Orchid Root Associated Bacteria: Linchpins or 

Accessories? Frontiers in Plant Science, 12. 661966. 

https://doi.org/10.3389/fpls.2021.661966. 

 

Kaur, J., Andrews, L., and Sharma, J. (2019). High specificity of a rare terrestrial orchid 

toward a rare fungus within the North American tallgrass prairie. Fungal biology, 

123(12), 895-904. 

 

Kauth, P. J., Dutra, D., Johnson, T. R., Stewart, S. L., Kane, M. E., and Vendrame, W. 

(2008). Techniques and applications of in vitro orchid seed 

germination. Floriculture, ornamental and plant biotechnology: advances and 

topical issues, 5, 375-391. https://doi.org/10.1016/j.funbio.2019.09.010. 

 

Keranti, C., and Kamar, A. (2015). Effect of organic additives on in vitro seed 

germination of Borneo’s endemic orchid, phalaenopsis bellina and seedling growth 

of vanda dearei. 

 

Kerbauy, G. B., Takahashi, C. A., Lopez, A. M., Matsumura, A. T., Hamachi, L., Félix, 

L. M., Pereira, P. N., Freschi, L., and Mercier, H. (2012). Crassulacean Acid 

Metabolism in Epiphytic Orchids: Current Knowledge, Future Perspectives. In 

(Ed.), Applied Photosynthesis. IntechOpen. https://doi.org/10.5772/29144. 

 

Khaing, H. H., and Aye, W. W. Pollinial Morphology of Genus Bulbophyllum and 

Vanda of Orchidaceae found in Shan State (Doctoral dissertation, MERAL Portal). 

 

https://doi.org/10.1016/j.flora.2017.03.009
https://doi.org/10.1007/BF00984105
https://doi.org/10.1016/j.tree.2009.06.007
https://doi.org/10.1007/978-3-030-38392-3_22
https://doi.org/10.1016/j.funbio.2019.09.010
https://doi.org/10.5772/29144


© C
OPYRIG

HT U
PM

 

108 

 

Kir´aly, I., Nascimbene, J., Tinya, F., ´Odor, P., 2013. Factors influencing epiphytic 

bryophyte and lichen species richness at different spatial scales in managed 

temperate forests. Biodiversity and Conservation, 22, 209–223. 

https://doi.org/10.1007/ s10531-012-0415-y. 

 

Kocyan A, Endress PK. 2001. Floral structure and development of Apostasia and 

Neuwiedia (Apostasioideae) and their relationships to other Orchidaceae. 

International Journal of Plant Sciences. 162, (4), 847–867. 

https://www.jstor.org/stable/10.1086/320781. 

 

Kocyan, A., de Vogel, E. F., Conti, E., and Gravendeel, B. (2008). Molecular phylogeny 

of Aerides (Orchidaceae) based on one nuclear and two plastid markers: A step 

forward in understanding the evolution of the Aeridinae. Molecular Phylogenetics 

and Evolution, 48(2), 422-443. https://doi.org/10.1016/j.ympev.2008.02.017. 

 

Kocyan, A., Qiu, YL., Endress, P. et al. (2004). A phylogenetic analysis of 

Apostasioideae (Orchidaceae) based on ITS, trnL-F and matK sequences. Plant 

Systematics and Evolution, 247, 203–213. https://doi.org/10.1007/s00606-004-

0133-3. 

 

Kolanowska, M., Mystkowska, K., Kras, M., Dudek, M., and Konowalik, K. (2016). 

Evolution of the climatic tolerance and postglacial range changes of the most 

primitive orchids (Apostasioideae) within Sundaland, Wallacea and Sahul. PeerJ, 

4, e2384. https://doi.org/10.7717/peerj.2384. 

 

Konowalik, K., and Kolanowska, M. (2018). Climatic niche shift and possible future 

spread of the invasive South African Orchid Disa bracteata in Australia and 

adjacent areas. PeerJ, 6, e6107. https://doi.org/10.7717/peerj.6107 . 

 

Korner, C., and Spehn, E.M. (Eds.). (2002). Mountain Biodiversity: A Global 

Assessment (1st ed.). Routledge. https://doi.org/10.4324/9780429342585. 

 

Kovács, A., Vasas, A., and Hohmann, J. (2008). Natural phenanthrenes and their 

biological activity. Phytochemistry, 69(5), 1084-1110. 

https://doi.org/10.1016/j.phytochem.2007.12.005. 

   

Kull T, Hutchings MJ. 2006. A comparative analysis of decline in the distribution ranges 

of orchid species in Estonia and the United Kingdom. Biological Conservation 

129(1), 31–39. https://doi.org/10.1016/j.biocon.2005.09.046. 

Kull, T. (1999). Cypripedium calceolus L. Journal of Ecology, 87(5), 913-924. 

https://doi.org/10.1046/j.1365-2745.1999.00407.x. 

   

Kull, T. I. I. U. (2002). Population dynamics of north temperate orchids. Orchid Biology: 

reviews and perspectives, 8, 139-165. 

 

Kumar, A., and Verma, J. P. (2018). Does plant—microbe interaction confer stress 

tolerance in plants: a review?. Microbiological research, 207, 41-52. 

https://doi.org/10.1016/j.micres.2017.11.004. 

 

Kumar, P., Dobriyal, M., Kale, A., Pandey, A. K., Tomar, R. S., and Thounaojam, E. 

(2022). Calculating forest species diversity with information-theory based indices 

https://www.jstor.org/stable/10.1086/320781
https://doi.org/10.1016/j.ympev.2008.02.017
https://doi.org/10.1007/s00606-004-0133-3
https://doi.org/10.1007/s00606-004-0133-3
https://doi.org/10.7717/peerj.2384
https://doi.org/10.4324/9780429342585
https://doi.org/10.1016/j.phytochem.2007.12.005
https://doi.org/10.1016/j.biocon.2005.09.046
https://doi.org/10.1046/j.1365-2745.1999.00407.x
https://doi.org/10.1016/j.micres.2017.11.004


© C
OPYRIG

HT U
PM

 

109 

 

using sentinel-2A sensor’s of Mahavir Swami Wildlife Sanctuary. Plos one, 17(5), 

e0268018. https://doi.org/10.1371/journal.pone.0268018. 

 

Laurance, W.F., A. Peletier-Jellema, B. Geenen, H. Koster, P. Verweij, P. Van Dijck, 

T.E. Lovejoy, J. Schleicher, and M. Van Kuijk. 2015. Reducing the global 

environmental impacts of rapid infrastructure expansion. Current Biology 25(7) 

259–262. https://doi.org/10.1016/j.cub.2015.02.050. 

 

Lee, S., and Pradhan, B. (2006). Probabilistic landslide hazards and risk mapping on 

Penang Island, Malaysia. Journal of Earth System Science, 115(6), 661-672. 

https://doi.org/10.1007/s12040-006-0004-0. 

    

Lee, S., and Pradhan, B. (2007). Landslide hazard mapping at Selangor, Malaysia using 

frequency ratio and logistic regression models. Landslides, 4(1), 33-41. 

https://doi.org/10.1007/s10346-006-0047-y. 

  

Lenoir, J., Gégout, J. C., Marquet, P. A., de Ruffray, P., and Brisse, H. (2008). A 

significant upward shift in plant species optimum elevation during the 20th century. 

Science (New York, N.Y.), 320(5884), 1768–1771. 

https://doi.org/10.1126/science.1156831 

 

Li J, Gale SW, Kumar P, Zhang J, Fischer G. 2018. Prioritizing the orchids of a 

biodiversity hotspot for conservation based on phylogenetic history and extinction 

risk. Botanical Journal of the Linnean Society186, 473–497. 

 

Li, C., Dong, N., Zhao, Y., Wu, S., Liu, Z., and Zhai, J. (2021). A review for the breeding 

of orchids: current achievements and prospects. Horticultural Plant Journal, 7(5), 

380-392. https://doi.org/10.1016/j.hpj.2021.02.006. 

 

Li, J. W., and Zhang, S. B. (2019). Physiological responses of orchid pseudobulbs to 

drought stress are related to their age and plant life form. Plant Ecology, 220(1), 

83-96.  

 

Light, M. H., and MacConaill, M. (2007). Effects of trampling on a terrestrial orchid 

environment. Lankesteriana International Journal on Orchidology, 7(1-2), 294-

298. 

 

Lim, C. L., Jutta, M., Kiew, R., O’Byrne, P., and Ong, P. T. (2013). Conservation status 

of some orchids in Peninsular Malaysia. Malesian Orchid Journal, 12, 133-146. 

 

Liu, H., Feng, C. L., Luo, Y. B., Chen, B. S., Wang, Z. S., and 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. https://doi.org/174-

192.  10.1007/s12229-010-9044-x. 

 

Liu, Q., Chen, J., Corlett, R. T., Fan, X., Yu, D., Yang, H., and Gao, J. (2015). Orchid 

conservation in the biodiversity hotspot of southwestern China. Conservation 

Biology, 29(6), 1563-1572. https://doi.org/10.1111/cobi.12584. 

 

https://doi.org/10.1371/journal.pone.0268018
https://doi.org/10.1016/j.cub.2015.02.050
https://doi.org/10.1007/s12040-006-0004-0
https://doi.org/10.1007/s10346-006-0047-y
https://doi.org/10.1126/science.1156831
https://doi.org/10.1016/j.hpj.2021.02.006
https://doi.org/10.1111/cobi.12584


© C
OPYRIG

HT U
PM

 

110 

 

Lu, H., Liu, Z., and Lan, S. (2019). Genome sequencing reveals the role of MADS-box 

gene families in the floral morphology evolution of orchids. Horticultural Plant 

Journal, 5(6), 247-254. https://doi.org/10.1016/j.hpj.2019.11.005. 

 

Lu, J., Sun, J., Jiang, A., Bai, M., Fan, C., Liu, J., Ning, G., and Wang, C. (2020). 

Alternate expression of CONSTANS-LIKE 4 in short days and CONSTANS in 

long days facilitates day-neutral response in Rosa chinensis. Journal of 

experimental botany, 71(14), 4057–4068. https://doi.org/10.1093/jxb/eraa161. 

 

Luo, H., Liang, Y., Xiao, H., Liu, N., Chen, Y., Wang, W., Tang, J., Xiong, D., Yang, 

B., and Ren, Z. (2020). Deceptive pollination of Calanthe by skippers that 

commonly act as nectar thieves. Entomological Science, 23(1), 3-9. 

https://doi.org/10.1111/ens.12386. 

 

Mackay-Smith, T. H., and Roberts, D. L. (2019). Accuracy in the identification of 

orchids of the genus Angraecum by taxonomists and non-taxonomists. Kew 

Bulletin, 74(2), 1-8. https://doi.org/10.1007/s12225-019-9813-6. 

 

Magurran, A.E. (2004). Measuring Biological Diversity, (2nd edition). Blackwell, 

Oxford. 

 

Malboodi, M.A., Behbahani, M., Madani, H., Owlia, P., Deljou, A., Yakhchali, B., 

Moradi, M., Hassanabadi, H., 2009. Performance evaluation of potent phosphate 

solubilizing bacteria in potato rhizosphere. World J. Microbiol. Biotechnol. 25, 

1479–1484. https://doi.org/10.1007/s11274-009-0038-y. 

 

Margalef, R. (1972). Homage to Evelyn Hutchinson, or why there is an upper limit to 

diversity. Connecticut Academy of Arts and Sciences. 

 

Margońska, H. B., Kozieradzka-Kiszkurno, M., Brzezicka, E., Haliński, Ł. P., Davies, 

K. L., and Lipińska, M. M. (2021). Crepidium sect. Crepidium (Orchidaceae, 

Malaxidinae)-Chemical and Morphological Study of Flower Structures in the 

Context of Pollination Processes. Plants, 10(11), 2373. 

https://doi.org/10.3390/plants10112373. 

 

Masondo, N. A., Stafford, G. I., Aremu, A. O., and Makunga, N. P. (2019). 

Acetylcholinesterase inhibitors from southern African plants: An overview of 

ethnobotanical, pharmacological potential and phytochemical research including 

and beyond Alzheimer's disease treatment. South African Journal of Botany, 120, 

39-64. https://doi.org/10.1016/j.sajb.2018.09.011. 

 

McCormick, M. K., and Jacquemyn, H. (2014). What constrains the distribution of 

orchid populations? New Phytologist 202, (2), 392-400. 

https://doi.org/10.1111/nph.12639. 

  

McCormick, M. K., Taylor, D. L., Whigham, D. F., and Burnett Jr, R. K. (2016). 

Germination patterns in three terrestrial orchids relate to abundance of mycorrhizal 

fungi. Journal of Ecology, 104(3), 744-754. https://doi.org/10.1111/1365-

2745.12556. 

 

https://doi.org/10.1016/j.hpj.2019.11.005
https://doi.org/10.1093/jxb/eraa161
https://doi.org/10.1111/ens.12386
https://doi.org/10.1007/s12225-019-9813-6
https://doi.org/10.1007/s11274-009-0038-y
https://doi.org/10.3390/plants10112373
https://doi.org/10.1016/j.sajb.2018.09.011
https://doi.org/10.1111/nph.12639
https://doi.org/10.1111/1365-2745.12556
https://doi.org/10.1111/1365-2745.12556


© C
OPYRIG

HT U
PM

 

111 

 

McCormick, M. K., Whigham, D. F., and Canchani‐Viruet, A. (2018). Mycorrhizal fungi 

affect orchid distribution and population dynamics. New Phytologist, 219(4), 1207-

1215. https://doi.org/10.1111/nph.15223. 

 

McDonald, D. G., and Dimmick, J. (2003). The conceptualization and measurement of 

diversity. Communication Research, 30(1), 60-79. 

https://doi.org/10.1177/0093650202239026. 

 

Merckx, V. S. (2013). Mycoheterotrophy: an introduction. In Mycoheterotrophy. 

Springer, New York, NY. 1-17. https://doi.org/10.1007/978-1-4614-5209-6_1. 

 

Mi, Y.C., Nason, J.D. and Myong, G.C. (2004). Spatial genetic structure in populations 

of the terrestrial orchid Cephalanthera longibracteata (Orchidaceae). American 

Journal of Botany, 91(1), 52-57. https://doi.org/10.3732/ajb.91.1.52. 

 

Mites, M., García-Mozo, H., Galán, C., and Oña, E. (2022). Analysis of the Orchidaceae 

Diversity in the Pululahua Reserve, Ecuador: Opportunities and Constraints as 

Regards the Biodiversity Conservation of the Cloud Mountain Forest. Plants 

(Basel, Switzerland), 11(5), 698. https://doi.org/10.3390/plants11050698. 

 

Mondragon, D. and Calvo-Irabien, L. M. (2006). Seed dispersal and germination of the 

epiphyte Tillandsia brachycaulos (Bromeliaceae) in a Tropical Dry Forest, Mexico. 

The Southwestern Naturalist, 51(4), 462–470. 

https://www.jstor.org/stable/20424755. 

 

Mondragón-Palomino, M., and Theissen, G. (2009). Why are orchid flowers so diverse? 

Reduction of evolutionary constraints by paralogues of class B floral homeotic 

genes. Annals of botany, 104(3), 583–594. https://doi.org/10.1093/aob/mcn258.  

 

Monz, C. A., Pickering, C. M., and Hadwen, W. L. (2013). Recent advances in recreation 

ecology and the implications of different relationships between recreation use and 

ecological impacts. Frontiers in Ecology and the Environment, 11(8), 441-446. 

https://doi.org/10.1890/120358. 

 

Mosquera-Mosquera, H.R., Valencia-Barrera, R.M. and Acedo, C. (2019). Variation and 

evolutionary transformation of some characters of the pollinarium and pistil in 

Epidendroideae (Orchidaceae). Plant Systematic Evolution, 305, 353–374. 

https://doi.org/10.1007/s00606-019-01575-5. 

 

Nalakath, S., Anupama, T. V., Sreelatha, U., AjithKumar, K., and Sindhumole, P. (2022). 

Evaluation of floral characters of selected indigenous sympodial epiphytic orchids 

of Western Ghats. Journal of Tropical Agriculture, 59(2). 

 

Nanjala, C., Ren, J., Mutie, F. M., Waswa, E. N., Mutinda, E. S., Odago, W. O., Mutungi, 

M. M., and Hu, G. W. (2022). Ethnobotany, phytochemistry, pharmacology, and 

conservation of the genus Calanthe R. Br. (Orchidaceae). Journal of 

ethnopharmacology, 285, 114822. https://doi.org/10.1016/j.jep.2021.114822. 

 

National Herbarium of the Netherlands (NHN) (Feb 2022). Retrieved march 2022 from 

Browse Dutch Natural History Collections: BioPortal (Naturalis); 

https://www.nationaalherbarium.nl. 

https://doi.org/10.1111/nph.15223
https://doi.org/10.1177/0093650202239026
https://doi.org/10.1007/978-1-4614-5209-6_1
https://doi.org/10.3732/ajb.91.1.52
https://doi.org/10.3390/plants11050698
https://www.jstor.org/stable/20424755
https://doi.org/10.1093/aob/mcn258
https://doi.org/10.1890/120358
https://doi.org/10.1007/s00606-019-01575-5
https://doi.org/10.1016/j.jep.2021.114822
https://www.nationaalherbarium.nl/


© C
OPYRIG

HT U
PM

 

112 

 

 

Natural History Museum Specimen Collection (NHM) (March, 2022). Retrieved Feb 

2022 from https://www.nhm.ac.uk/our-science/collections.html.  

 

Nelson, N., and Junge, W. (2015). Structure and energy transfer in photosystems of 

oxygenic photosynthesis. Annual review of biochemistry, 84, 659-683. 

https://doi.org/10.1146/annurev-biochem-092914-041942. 

 

Nevill, G. (2010). Orchids on the edge: threatened orchid recovery in the North Central 

region, 2003-2009. Proceedings of the Royal Society of Victoria, 122(2), 84-91. 

https://doi.org/10.1071/RS10017. 

 

Newsome D, Moore SA, and Dowling RK. 2012. Natural area tourism: ecology, 

impacts, and management (2nd edition). Clevedon, UK: Channel View Books. 

 

Ng, Y. J., Go, R., Nulit, R., Khor, H. E., Tan, M. C., Nordin, F. A., and Ahmad Ainuddin 

Nuruddin, N. S. (2012). Orchids of cloud forest in Genting Highlands, Pahang, 

Malaysia. Sains Malaysiana, 41(5), 505-526. 

 

Nicole, F., Brzosko, E., and Till-Bottraud, I. R. È. N. E. (2005). Population viability 

analysis of Cypripedium calceolus in a protected area: longevity, stability and 

persistence. Journal of Ecology, 93(4), 716-726. https://doi.org/10.1111/j.1365-

2745.2005.01010.x. 

 

Nordin, Farah Alia Nordin (2012) Orchid flora of Fraser's Hill, Malaysia. Master’s 

thesis, Universiti Putra Malaysia. 

Odoux, E., and Grisoni, M. (Eds.). (2010). Vanilla (1st ed.). CRC Press. 

https://doi.org/10.1201/EBK1420083378. 

 

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

Peninsular Malaysia. Kuala Lumpur: Perpustakaan Negara Malaysia. 169 p. 

 

Ong, P. T., and Kiew, R. (2011). Wild Orchids of Peninsular Malaysia. Forest Research 

Institute Malaysia (FRIM) and Ministry of Natural Resources and Environment 

Malaysia. 

 

Orchard, D. J. (2020). The role of helper bacteria in facilitating mycorrhization of 

Biserrula pelecinus L., a pasture legume new to Australia (Doctoral dissertation, 

Charles Sturt University). 

 

Ortiz-Burgos, S. (2016). Shannon-Weaver Diversity Index. Kennish, M.J. (eds) 

Encyclopedia of Estuaries. Encyclopedia of Earth Sciences Series. Springer, 

Dordrecht. https://doi.org/10.1007/978-94-017-8801-4_233. 

 

Pacini, E., and Hesse, M. (2002). Types of pollen dispersal units in orchids, and their 

consequences for germination and fertilization. Annals of botany, 89(6), 653–664. 

https://doi.org/10.1093/aob/mcf138. 

 

Pan, Z. L., Guo, W., Zhang, Y. J., Schreel, J. D., Gao, J. Y., Li, Y. P., and Yang, S. J. 

(2021). Leaf trichomes of Dendrobium species (epiphytic orchids) in relation to 

foliar water uptake, leaf surface wettability, and water balance. Environmental and 

https://www.nhm.ac.uk/our-science/collections.html
https://doi.org/10.1146/annurev-biochem-092914-041942
https://doi.org/10.1071/RS10017
https://doi.org/10.1111/j.1365-2745.2005.01010.x
https://doi.org/10.1111/j.1365-2745.2005.01010.x
https://doi.org/10.1201/EBK1420083378
https://doi.org/10.1007/978-94-017-8801-4_233
https://doi.org/10.1093/aob/mcf138


© C
OPYRIG

HT U
PM

 

113 

 

Experimental Botany, 190, 104568. 

https://doi.org/10.1016/j.envexpbot.2021.104568. 

 

Pansarin, E. R., Salatino, A., Pansarin, L. M., and Sazima, M. (2012). Pollination systems 

in Pogonieae (Orchidaceae: Vanilloideae): a hypothesis of evolution among reward 

and rewardless flowers. Flora-Morphology, Distribution. Functional Ecology of 

Plants, 207(12), 849-861. https://doi.org/10.1016/j.flora.2012.09.011. 

 

Pansarin, E.R., Bergamo, P.J., Ferraz, L.J.C. et al. Comparative reproductive biology 

reveals two distinct pollination strategies in Neotropical twig-epiphyte orchids. 

Plant Systematics and Evolution, 793–806 (2018). https://doi.org/10.1007/s00606-

018-1510-7. 

 

Pant B, Paudel MR, Chand MB, Wagner SH. 2016. A treasure trove of orchids in Central 

Nepal. Kirtipur. Central Department of Botany, Tribhuvan University. 

 

Pant B, Swar S, Gurung, R (2007). Current Status and ex situ conservation of threatened 

orchids of Nepal. Proceedings 9th Asia Pacific Orchid Conference (APOC 9), Seol, 

Korea. pp.307-318. 

 

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

for conservation. African Journal of plant science, 7(10), 448-467. 

http://www.academicjournals.org/AJPS. 

 

Parra-Tabla, V., Vargas, C.F., Naval, C., Calvo, L.M., Ollerton, J., 2011. Population 

status and reproductive success of an endangered epiphytic orchid in a fragmented 

landscape. Biotropica 43 (5), 640–647. https://doi.org/10.1111/j.1744- 

7429.2011.00752.x. 

 

Parthibhan, S., and Ramasubbu, R. (2020). Mycorrhizal and endophytic fungal 

association in Paphiopedilum druryi (Bedd.) Stein-A strict endemic and critically 

endangered orchid of the Western Ghats. Ecological Genetics and Genomics, 16, 

100059. https://doi.org/10.1016/j.egg.2020.100059. 

 

Pecoraro, L., Wang, X., Venturella, G., Gao, W., Wen, T., Gafforov, Y., and Gupta, V. 

K. (2020). Molecular evidence supports simultaneous association of the 

achlorophyllous orchid Chamaegastrodia inverta with ectomycorrhizal 

Ceratobasidiaceae and Russulaceae. BMC microbiology, 20(1), 1-13. 

https://doi.org/10.1186/s12866-020-01906-4. 

 

Pentecost, A., 2014. The cryptogamic epiphytes of ash (Fraxinus excelsior L.) in an 

ancient pasture-woodland: relationships with some environmental variables of 

relevance to woodland epiphyte management. Cryptogamie, Bryologie, 35, 19–36. 

https://doi.org/10.7872/cryb.v35.iss1.2014.19. 

 

Peter, C. I., and Johnson, S. D. (2006). Anther cap retention prevents self-pollination by 

elaterid beetles in the South African orchid Eulophia foliosa. Annals of 

Botany, 97(3), 345-355. https://doi.org/10.1093/aob/mcj041. 

 

https://doi.org/10.1016/j.envexpbot.2021.104568
https://doi.org/10.1016/j.flora.2012.09.011
https://doi.org/10.1007/s00606-018-1510-7
https://doi.org/10.1007/s00606-018-1510-7
http://www.academicjournals.org/AJPS
https://doi.org/10.1016/j.egg.2020.100059
https://doi.org/10.1186/s12866-020-01906-4
https://doi.org/10.7872/cryb.v35.iss1.2014.19
https://doi.org/10.1093/aob/mcj041


© C
OPYRIG

HT U
PM

 

114 

 

Phelps, J., and Webb, E. L. (2015). “Invisible” wildlife trades: Southeast Asia’s 

undocumented illegal trade in wild ornamental plants. Biological conservation, 186, 296-

305. https://doi.org/10.1016/j.biocon.2015.03.030. 

 

Phillips, R. D., Reiter, N., and Peakall, R. (2020). Orchid conservation: from theory to 

practice. Annals of Botany, 126(3), 345-362. https://doi.org/10.1093/aob/mcaa093. 

 

Pickering, C. M. (2010). Ten factors that affect the severity of environmental impacts of 

visitors in protected areas. Ambio, 39(1), 70-77. https://doi.org/10.1007/s13280-

009-0007-6. 

 

 Pielou, E. C. (1966). The measurement of diversity in different types of biological 

collections. Journal of Theoretical Biology, 13, 131-144. 

https://doi.org/10.1016/0022-5193(66)90013-0. 

 

Pii, Y., Mimmo, T., Tomasi, N., Terzano, R., Cesco, S., and Crecchio, C. (2015). 

Microbial interactions in the rhizosphere: beneficial influences ofplant growth- 

promoting rhizobacteria on nutrient acquisition process. A review. Biol. Fertil. Soils 

51, 403–415. doi: 10.1007/s00374-015-0996-1. 

Pires, J. Chris; Maureira, Ivan J.; Givnish, Thomas J.; Systma, Kenneth J.; Seberg, Ole; 

Peterson, Gitte; Davis, Jerrold I.; Stevenson, Dennis W.; Rudall, Paula J.; Fay, 

Michael F.; and Chase, Mark W. (2006). Phylogeny, Genome Size, and 

Chromosome Evolution of Asparagales. Aliso: A Journal of Systematic and 

Floristic Botany, 22(1), 287-304. 

https://scholarship.claremont.edu/aliso/vol22/iss1/24. 

 

Plants of the World Online (POWO) (2022). Facilitated by the Royal Botanic Gardens, 

Kew. Retrieved December 2022 from http://www.plantsoftheworldonline.org/ . 

 

Poinar, G. (2016). Beetles with orchid pollinaria in Dominican and Mexican 

amber. American Entomologist, 62(3), 172-177. 

https://doi.org/10.1093/ae/tmw055. 

 

Popova, E., Kim, H. H., Saxena, P. K., Engelmann, F., and Pritchard, H. W. (2016). 

Frozen beauty: The cryobiotechnology of orchid diversity. Biotechnology 

advances, 34(4), 380-403. https://doi.org/10.1016/j.biotechadv.2016.01.001. 

 

Pradhan, B., and Lee, S. (2010). Landslide susceptibility assessment and factor effect 

analysis: backpropagation artificial neural networks and their comparison with 

frequency ratio and bivariate logistic regression modelling. Environmental 

Modelling and Software, 25(6), 747-759. 

https://doi.org/10.1016/j.envsoft.2009.10.016. 

 

Pridgeon AM, Solano R, Chase MW. 2001. Phylogenetic relationships in 

Pleurothallidinae (Orchidaceae): combined evidence from nuclear and plastid 

DNA sequences. American Journal of Botany 88(12), 2286–2308. 

 

Rada, F. and Jaimez, R. (1992). Comparative ecophysiology and anatomy of terrestrial 

and epiphytic Anthurium bredemeyeri Schott in a tropical Andean cloud forest. 

Journal of Experimental Botany. 43(5), 723–727. 

https://doi.org/10.1093/jxb/43.5.723. 

https://doi.org/10.1016/j.biocon.2015.03.030
https://doi.org/10.1093/aob/mcaa093
https://doi.org/10.1007/s13280-009-0007-6
https://doi.org/10.1007/s13280-009-0007-6
https://doi.org/10.1016/0022-5193(66)90013-0
https://scholarship.claremont.edu/aliso/vol22/iss1/24
http://www.plantsoftheworldonline.org/
https://doi.org/10.1093/ae/tmw055
https://doi.org/10.1016/j.biotechadv.2016.01.001
https://doi.org/10.1016/j.envsoft.2009.10.016
https://doi.org/10.1093/jxb/43.5.723


© C
OPYRIG

HT U
PM

 

115 

 

Ramesh, T., Koperuncholan, M., Praveena, R., Ganeshkumari, K., Vanithamani, J., 

Muruganantham, P., and Renganathan, P. (2019). Medicinal properties of some 

Dendrobium orchids–A review. Journal of Applied and Advanced Research, 4(4), 

119-128. http://dx.doi.org/10.21839/jaar.2019.v4i4.72. 

 

Rankin, B. L., Ballantyne, M., and Pickering, C. M. (2015). Tourism and recreation listed 

as a threat for a wide diversity of vascular plants: A continental scale review. 

Journal of environmental management, 154, 293-298. 

https://doi.org/10.1016/j.jenvman.2014.10.035, 

 

Rasmussen, F. N. 1982. The gynostemium of the neottioid orchids. Opera Botanica 65: 

1– 96. 

 

Rasmussen, H. N., and Rasmussen, F. N. (2009). Orchid mycorrhiza: implications of a 

mycophagous life style. Oikos, 118(3), 334-345. https://doi.org/10.1111/j.1600-

0706.2008.17116.x. 

 

Rasmussen, H.N., Rasmussen, F.N., 2018. The epiphytic habitat on a living host: 

reflections on the orchid–tree relationship. Botanical Journal of the Linnean 

Society, 186 (4), 456–472. https://doi.org/10.1093/botlinnean/box085. 

 

Reina-Rodríguez, G. A., Rubiano, J. E., Llanos, F. A. C., and Otero, J. T. (2016). Spatial 

distribution of dry forest orchids in the Cauca River Valley and Dagua Canyon: 

Towards a conservation strategy to climate change. Journal for nature 

conservation, 30, 32-43. https://doi.org/10.1016/j.jnc.2016.01.004. 

 

Reyes-García, C., and Griffiths, H. (2009). Ecophysiological studies of perennials of the 

Bromeliaceae family in a dry forest: strategies for survival. Perspectives in 

biophysical plant ecophysiology. A tribute to Park S. Nobel, 121-151. 

 

Rodrigues, M. A., Freschi, L., Purgatto, E., Lima, V. F. G. A. P., and Kerbauy, G. B. 

(2014). Ethylene modulates the developmental plasticity and the growth balance 

between shoot and root systems in the in vitro grown epiphytic orchid Catasetum 

fimbriatum. Journal of plant growth regulation, 33(3), 513-525. 

https://doi.org/10.1007/s00344-013-9399-4. 

 

Rodrigues, M. A., Matiz, A., Cruz, A. B., Matsumura, A. T., Takahashi, C. A., Hamachi, 

L., Félix, L. M., Pereira, P. N., Latansio-Aidar, S. R., Aidar, M. P., Demarco, D., 

Freschi, L., Mercier, H., and Kerbauy, G. B. (2013). Spatial patterns of 

photosynthesis in thin- and thick-leaved epiphytic orchids: unravelling C3-CAM 

plasticity in an organ-compartmented way. Annals of botany, 112(1), 17–29. 

https://doi.org/10.1093/aob/mct090. 

 

Rosen, G.E., and K.F. Smith. 2010. Summarizing the evidence on the international trade 

in illegal wildlife. EcoHealth 7, 24–32. https://doi.org/10.1007/s10393-010-0317-

y. 

  

Royal Botanical Garden (Kew) (Kew, 2022). Retrieved Jan, 2022 from  

https://www.kew.org. 

http://dx.doi.org/10.21839/jaar.2019.v4i4.72
https://doi.org/10.1016/j.jenvman.2014.10.035
https://doi.org/10.1111/j.1600-0706.2008.17116.x
https://doi.org/10.1111/j.1600-0706.2008.17116.x
https://doi.org/10.1093/botlinnean/box085
https://doi.org/10.1016/j.jnc.2016.01.004
https://doi.org/10.1007/s00344-013-9399-4
https://doi.org/10.1093/aob/mct090
https://doi.org/10.1007/s10393-010-0317-y
https://doi.org/10.1007/s10393-010-0317-y
https://www.kew.org/


© C
OPYRIG

HT U
PM

 

116 

 

Rudall, P. J., Perl, C. D., and Bateman, R. M. (2013). Organ homologies in orchid flowers 

re-interpreted using the Musk Orchid as a model. PeerJ, 1, e26. 

https://doi.org/10.7717/peerj.26. 

 

Sailo, N., Rai, D., De, L.C., 2014. Physiology of temperate and tropical orchids-an 

overview. International journal of Scientific Research. 3, 3e7. 

 

Salazar, G. A., Chase, M. W., Soto Arenas, M. A., and Ingrouille, M. (2003). 

Phylogenetics of Cranichideae with emphasis on Spiranthinae (Orchidaceae, 

Orchidoideae): evidence from plastid and nuclear DNA sequences. American 

Journal of Botany, 90(5), 777-795. https://doi.org/10.3732/ajb.90.5.777. 

Schiff, J. L. (2018). Rare and exotic orchids: their nature and cultural significance. 

Springer International Publishing. 

 

Schmidt, G., and Zotz, G. (2002). Inherently slow growth in two Caribbean epiphytic 

species: a demographic approach. Journal of Vegetation Science, 13(4), 527-534. 

https://doi.org/10.1111/j.1654-1103.2002.tb02079.x. 

 

Scopece, G., Cozzolino, S., Johnson, S. D., and Schiestl, F. P. (2010). Pollination 

efficiency and the evolution of specialized deceptive pollination systems. The 

American Naturalist, 175(1), 98-105. https://doi.org/10.1086/648555. 

 

Seaton, P., Kendon, J. P., Pritchard, H. W., Murti Puspitaningtyas, D., and Marks, T. R. 

(2013). Orchid conservation: the next ten years. Lankesteriana International 

Journal on Orchidology, 13(1-2). https://doi.org/10.15517/lank.v0i0.11545. 

 

Seberg, O., Petersen, G., Davis, J. I., Pires, J. C., Stevenson, D. W., Chase, M. W., Fay, 

M. F., Devey, D. S., Jørgensen, T., Sytsma, K. J., and Pillon, Y. (2012). Phylogeny 

of the Asparagales based on three plastid and two mitochondrial genes. American 

journal of botany, 99(5), 875–889. https://doi.org/10.3732/ajb.1100468. 

 

Secretariat of the Convention on Biodiversity (2011) Nagoya Protocol on Access to 

Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from 

their Utilization to the Convention on Biological Diversity: text and annex. 

Montreal, Canada, Secretariat of the Convention on Biodiversity, 15pp. 

http://dx.doi.org/10.25607/OBP-789. 

 

Seebens, Hanno, Blackburn, Tim M., Dyer, Ellie E., Genovesi, Piero, Hulme, Philip E., 

Jeschke, Jonathan M., Pagad, Shyama, Pyˇsek, Petr, van Kleunen, Mark, Winter, 

Marten, Ansong, Michael, Arianoutsou, Margarita, Bacher, Sven, Blasius, Bernd, 

Brockerhoff, Eckehard G., Brundu, Giuseppe, Capinha, C´esar, Causton, Charlotte 

E., Celesti-Grapow, Laura, Dawson, Wayne, Dullinger, Stefan, Economo, Evan P., 

Fuentes, Nicol, Gu´enard, Benoit, J¨ager, Heinke, Kartesz, John, Kenis, Marc, 

Kühn, Ingolf, Lenzner, Bernd, Liebhold, Andrew M., Mosena, Alexander, Moser, 

Dietmar, Nentwig, Wolfgang, Nishino, Misako, Pearman, David, Pergl, Jan, 

Rabitsch, Wolfgang, Rojas-Sandoval, Julissa, Roques, Alain, Rorke, Stephanie, 

Rossinelli, Silvia, Roy, Helen E., Scalera, Riccardo, Schindler, Stefan, Stajerov ̌ a,´ 

Kateˇrina, Tokarska-Guzik, Barbara, Walker, Kevin, Ward, Darren F., Yamanaka, 

Takehiko, Essl, Franz, 2018. Global rise in emerging alien species results from 

increased accessibility of new source pools. PNAS 115 (10), E2264–E2273. 

https://doi.org/10.1073/pnas.1719429115. 

https://doi.org/10.7717/peerj.26
https://doi.org/10.3732/ajb.90.5.777
https://doi.org/10.1111/j.1654-1103.2002.tb02079.x
https://doi.org/10.1086/648555
https://doi.org/10.15517/lank.v0i0.11545
https://doi.org/10.3732/ajb.1100468
http://dx.doi.org/10.25607/OBP-789
https://doi.org/10.1073/pnas.1719429115


© C
OPYRIG

HT U
PM

 

117 

 

Seidenfaden, G., and Wood, J.J. (1992). The Orchids of Peninsular Malaysia and 

Singapore. Singapore: Botanic Garden. 

 

Shannon, C. E., and Weaver, W. 1949. The mathematical theory of communication. 

University of Illinois Press, Urbana, IL. 

 

Shannon, C. E., and Weaver, W., 1949. The Mathematical Theory of Communication. 

Urbana: University of Illinois Press. 

 

Sharifi-Rad, J., Quispe, C., Bouyahya, A., El Menyiy, N., El Omari, N., Shahinozzaman, 

M., Ara Haque Ovey, M., Koirala, N., Panthi, M., Ertani, A., Nicola, S., Lapava, 

N., Herrera-Bravo, J., Salazar, L. A., Changan, S., Kumar, M., and Calina, D. 

(2022). Ethnobotany, Phytochemistry, Biological Activities, and Health-Promoting 

Effects of the Genus Bulbophyllum. Evidence-based complementary and 

alternative medicine: eCAM, 6727609. https://doi.org/10.1155/2022/6727609. 

 

Shefferson, R. P. (2006). Survival costs of adult dormancy and the confounding influence 

of size in lady's slipper orchids, genus Cypripedium. Oikos, 115(2), 253-262. 

https://doi.org/10.1111/j.2006.0030-1299.15231.x. 

 

Sidle, R., and Ochiai, H. (2006). Processes, prediction, and land use. Water resources 

monograph. American Geophysical Union, Washington, 525. 

 

Silvera, K., Santiago, L. S., and Winter, K. (2005). Distribution of crassulacean acid 

metabolism in orchids of Panama: evidence of selection for weak and strong modes. 

Functional Plant Biology, 32(5), 397-407. https://doi.org/10.1071/FP04179. 

 

Silvera, K., Santiago, L. S., Cushman, J. C., and Winter, K. (2009). Crassulacean acid 

metabolism and epiphytism linked to adaptive radiations in the Orchidaceae. Plant 

physiology, 149(4), 1838-1847. https://doi.org/10.1104/pp.108.132555. 

 

Simmons, L., Mathieson, M. T., Lamont, R. W., and Shapcott, A. (2018). Genetic 

diversity of endangered orchid Phaius australis across a fragmented Australian 

landscape. Conservation genetics, 19(2), 451-465. https://doi.org/10.1007/s10592-

017-1022-y. 

 

Singapore Herbarium Online Database (SING) (SING,2022). Retrieved Feb 2022 from 

https://herbaria.plants.ox.ac.uk/bol/sing. 

 

Singer, R. B., Gravendeel, B., Cross, H., and Ramirez, S. R. (2008). The Use of Orchid 

Pollinia or Pollinaria for Taxonomic Identification. Selbyana, 29(1), 6–19. 

http://www.jstor.org/stable/41760315. 

 

Slater, A. T. (1991). Interaction of the stigma with the pollinium in Dendrobium 

speciosum. Australian journal of botany, 39(3), 273-282. 

 

Slater, A.T., and Calder, D.M. (1990). Fine structure of the wet, detached cell stigma of 

the orchid Dendrobium speciosum Sm. Sexual Plant Reproduction, 3, 61-69. 

 

SOF (2022). Swiss Orchid Foundation. Retrieved March 2022 from 

http://orchid.unibas.ch/iconography.simplesearch.php. 

https://doi.org/10.1155/2022/6727609
https://doi.org/10.1111/j.2006.0030-1299.15231.x
https://doi.org/10.1071/FP04179
https://doi.org/10.1104/pp.108.132555
https://doi.org/10.1007/s10592-017-1022-y
https://doi.org/10.1007/s10592-017-1022-y
https://herbaria.plants.ox.ac.uk/bol/sing
http://www.jstor.org/stable/41760315
http://orchid.unibas.ch/iconography.simplesearch.php


© C
OPYRIG

HT U
PM

 

118 

 

Sopalun, K., Thammasiri, K., and Ishikawa, K. (2010). Vitrification-based 

cryopreservation of Grammatophyllum speciosum protocorms. CryoLetters, 31(4), 

347-357. 

 

Srivastava, S., Bist, V., Srivastava, S., Singh, P. C., Trivedi, P. K., Asif, M. H., Chauhan, 

P. S., and Nautiyal, C. S. (2016). Unraveling Aspects of Bacillus amyloliquefaciens 

Mediated Enhanced Production of Rice under Biotic Stress of Rhizoctonia solani. 

Frontiers in plant science, 7, 587. https://doi.org/10.3389/fpls.2016.00587. 

 

Suárez, J. P., Weiß, M., Abele, A., Garnica, S., Oberwinkler, F., and Kottke, I. (2006). 

Diverse tulasnelloid fungi form mycorrhizas with epiphytic orchids in an Andean 

cloud forest. Mycological research, 110(11), 1257-1270. 

 

Subedi A (2011). New species, pollinator interactions and pharmaceutical potential of 

Himalayan orchids. Ph.D. Thesis, Leiden University, The Netherlands. 

 

Suetsugu, K. (2020). A novel seed dispersal mode of Apostasia nipponica could provide 

some clues to the early evolution of the seed dispersal system in Orchidaceae. 

Evolution letters, 4(5), 457-464. 

 

Sutthinon, P., Pan-aon, K., Meesawat, U., and Jantasilp, A. (2015). Acclimatization of 

in vitro germinated seedlings of tiger orchid (Grammatophyllum speciosum 

Blume.) in hydroponic culture using dynamic root floating technique (DRFT) with 

chitosan spraying. Thai Journal of Agricultural Science, 48(2), 47-53. 

 

Swarts ND, Sinclair EA, Francis A, Dixon KW (2010) Ecological specialization in 

mycorrhizal symbiosis leads to rarity in an endangered orchid. Molecular Ecology 

19(15):3226–3242. 

 

Swarts, N. D., and Dixon, K. W. (2009). Terrestrial orchid conservation in the age of 

extinction. Annals of botany, 104(3), 543-556. 

 

Szlachetko, D. L. (1995). Systema orchidalium, fragmenta floristica et geobotanica. 

Supplementum 3. Szafer Institute of Botany, Polish Academy of Sciences, Kraków, 

Poland. 

 

Taylor, A., Burns, K., 2015. Epiphyte community development throughout tree 

ontogeny: an island ontogeny framework. Journal of Vegetation Science, 26, 902–

910. https://doi.org/10.1111/ jvs.12289. 

 

Taylor, A., Zotz, G., Weigelt, P., Cai, L., Karger, D. N., König, C., and Kreft, H. (2022). 

Vascular epiphytes contribute disproportionately to global centres of plant 

diversity. Global Ecology and Biogeography, 31(1), 62-74. 

 

Teoh, E. S. (2019). Medicinal Orchids in the Malay Archipelago. In Orchids as 

Aphrodisiac, Medicine or Food (pp. 255-289). Springer, Cham. 

 

Teoh, E. S. (2021). Orchid Species from Himalaya and Southeast Asia (Volume 1) (A-

E). Springer Nature. https://doi.org/10.1007/978-3-030-58872-4. 

 

https://doi.org/10.3389/fpls.2016.00587
https://doi.org/10.1007/978-3-030-58872-4


© C
OPYRIG

HT U
PM

 

119 

 

Teoh, E.S. (2005). Orchids of Asia (Third Edition). London: Marshall Cavendish 

Editions. 

 

Thomas, T. D., and Michael, A. (2007). High-frequency plantlet regeneration and 

multiple shoot induction from cultured immature seeds of Rhynchostylis retusa 

Blume., an exquisite orchid. Plant Biotechnology Reports, 1(4), 243-249. 

https://doi.org/10.1007/s11816-007-0038-z. 

 

Tikendra, L., Amom, T., and Nongdam, P. (2019). Molecular genetic homogeneity 

assessment of micropropagated Dendrobium moschatum Sw.-A rare medicinal 

orchid, using RAPD and ISSR markers. Plant Gene, 19, 100196. 

https://doi.org/10.1016/j.plgene.2019.100196. 

 

Tiwari, S., Lata, C., Chauhan, P. S., and Nautiyal, C. S. (2016). Pseudomonas putida 

attunes morphophysiological, biochemical and molecular responses in Cicer 

arietinum L. during drought stress and recovery. Plant physiology and 

biochemistry: PPB, 99, 108–117. 

https://doi.org/10.1016/j.plaphy.2015.11.001 

 

Tremblay, R. L. (1992). Trends in the pollination ecology of the Orchidaceae: evolution 

and systematics. Canadian Journal of Botany, 70(3), 642-650.  

 

Tremblay, R.L., 2008. Ecological correlates and short-term effects of relocation of a rare 

epiphytic orchid after Hurricane Georges. Endangered Species Research, 5, 83–90. 

https:// doi.org/10.3354/esr00114. 

 

Tsai, W. C., Dievart, A., Hsu, C. C., Hsiao, Y. Y., Chiou, S. Y., Huang, H., and Chen, 

H. H. (2017). Post genomics era for orchid research. Botanical studies, 58(1), 1-22. 

https:// doi.org/10.1186/s40529-017-0213-7. 

 

Tsavkelova EA, Cherdyntseva TA, Lobakova ES, Kolomeitseva GL, Netrusov AI (2001) 

Microbiota of orchid rhizoplane. Microbiology, 70,492–497. 

https://doi.org/10.1023/A:1010402715376. 

 

Tsavkelova, E. A., Egorova, M. A., Leontieva, M. R., Malakho, S. G., Kolomeitseva, G. 

L., and Netrusov, A. I. (2016). Dendrobium nobile Lindl. seed germination in co-

cultures with diverse associated bacteria. Plant Growth Regulation, 80(1), 79-91. 

https://doi.org/10.1007/s10725-016-0155-1. 

 

Tsiftsis, S., Tsiripidis, I., and Papaioannou, A. (2012). Ecology of the orchid Goodyera 

repens in its southern distribution limits. Plant Biosystems-An International 

Journal Dealing with all Aspects of Plant Biology, 146(4), 857-866. 

https://doi.org/10.1080/11263504.2011.642416. 

Turner, I.M., (1995). The Garden’s Bulletin Singapore. Singapore: Botanic Garden. 

 

Unruh, S. A., McKain, M. R., Lee, Y. I., Yukawa, T., McCormick, M. K., Shefferson, 

R. P., Smithson, A., Leebens-Mack, J. H., and Pires, J. C. (2018). 

Phylotranscriptomic analysis and genome evolution of the Cypripedioideae 

(Orchidaceae). American journal of botany, 105(4), 631–640. 

https://doi.org/10.1002/ajb2.1047. 

 

https://doi.org/10.1007/s11816-007-0038-z
https://doi.org/10.1016/j.plgene.2019.100196
https://doi.org/10.1016/j.plaphy.2015.11.001
https://doi.org/10.1023/A:1010402715376
https://doi.org/10.1007/s10725-016-0155-1
https://doi.org/10.1080/11263504.2011.642416
https://doi.org/10.1002/ajb2.1047


© C
OPYRIG

HT U
PM

 

120 

 

Usta-Gorgun, B., and Yilmaz-Ersan, L. (2020). Short-chain fatty acids production by 

Bifidobacterium species in the presence of salep. Electronic Journal of 

Biotechnology, 47, 29–35. https://doi.org/10.1016/j.ejbt.2020.06.004. 

 

van den Berg C, Higgins WE, Dressler RL, Whitten WM, Soto-Arenas MA, Culham A, 

Chase MW (2000) A phylogenetic analysis of Laeliinae (Orchidaceae) based on 

sequence data from internal transcribed spacers (ITS) of nuclear ribosomal DNA. 

Lindleyana 15(2), 96–114. 

 

Van Der Kooi, C. J., Vallejo-Marín, M., and Leonhardt, S. D. (2021). Mutualisms and 

(a) symmetry in plant–pollinator interactions. Current Biology, 31(2), R91-R99. 

https://doi.org/10.1016/j.cub.2020.11.020. 

 

Van der Niet, T., Peakall, R., and Johnson, S. D. (2014). Pollinator-driven ecological 

speciation in plants: new evidence and future perspectives. Annals of 

Botany, 113(2), 199-212. https://doi.org/10.1093/aob/mct290. 

 

Van Dyke, F. (2008). Conservation Biology: foundations, concepts, applications. 

Springer Science and Business Media. https://doi.org/10.1007/978-1-4020-6891-1. 

 

Vane-Wright RI, Humphries CJ, Williams PH (1991) What to protect? Systematics and 

the agony of choice. Biological Conservation, 55(3), 235–254. 

https://doi.org/10.1016/0006-3207(91)90030-D. 

 

Verma, R. K., Thakur, S., Singh, H., and Kapur, D. (2021). The role of fungi in abiotic 

stress tolerance of plants. In Fungi bio-prospects in sustainable agriculture, 

environment and nano-technology (pp. 117-154). Academic Press. 

https://doi.org/10.1016/B978-0-12-821394-0.00006-8. 

 

Vermeleulen, J.J. (1991). Orchids of Borneo: Vol. 2. Bulbophyllum. England: Bentham-

Moxon Trust, Royal Botanic Garden. 

 

Vermuelen, J. (1996). Birding Trip Report from Sabah, East Malaysia, 2–16 June 

1996. Bird Watching Trip Reports. Accessed at http://www. birdtours. co. 

uk/on, 5(09), 2019. 

 

Vogt-Schilb, H., Munoz, F., Richard, F., and Schatz, B. (2015). Recent declines and 

range changes of orchids in Western Europe (France, Belgium and Luxembourg). 

Biological Conservation, 190, 133-141. 

https://doi.org/10.1016/j.biocon.2015.05.002. 

 

Wang, C. J., and Wan, J. Z. (2021). Functional trait perspective on suitable habitat 

distribution of invasive plant species at a global scale. Perspectives in Ecology and 

Conservation, 19(4), 475-486. 

https://doi.org/10.1016/j.pecon.2021.07.002. 

 

Wang, S. L., Viswanath, K. K., Tong, C. G., An, H. R., Jang, S., and Chen, F. C. (2019). 

Floral Induction and Flower Development of Orchids. Frontiers in plant science, 

10, 1258. https://doi.org/10.3389/fpls.2019.01258. 

 

https://doi.org/10.1016/j.ejbt.2020.06.004
https://doi.org/10.1016/j.cub.2020.11.020
https://doi.org/10.1007/978-1-4020-6891-1
https://doi.org/10.1016/0006-3207(91)90030-D
https://doi.org/10.1016/j.biocon.2015.05.002
https://doi.org/10.1016/j.pecon.2021.07.002
https://doi.org/10.3389/fpls.2019.01258


© C
OPYRIG

HT U
PM

 

121 

 

Wang, X., Yam, T.W., Meng, Q., Zhu, J., Zhang, P., Wu, H., Wang, J., Zhao, Y., Song, 

X. (2016). The dual inoculation of endophytic fungi and bacteria promotes 

seedlings growth in Dendrobium catenatum (Orchidaceae) under in vitro culture 

conditions. Plant Cell, Tissue and Organ Culture (PCTOC), 126(3), 523-531. 

https://doi.org/10.1007/s11240-016-1021-6. 

 

Wang, Z. J., Jiao, J. Y., Rayburg, S., Wang, Q. L., and Su, Y. (2016). Soil erosion 

resistance of “Grain for Green” vegetation types under extreme rainfall conditions 

on the Loess Plateau, China. Catena, 141, 109-116. 

https://doi.org/10.1016/j.catena.2016.02.025. 

 

Waterman, R. J., and Bidartondo, M. I. (2008). Deception above, deception below: 

linking pollination and mycorrhizal biology of orchids. Journal of Experimental 

Botany, 59(5), 1085-1096. https://doi.org/10.1093/jxb/erm366. 

 

Waterman, R. J., Bidartondo, M. I., Stofberg, J., Combs, J. K., Gebauer, G., Savolainen, 

V., and Pauw, A. (2011). The effects of above-and belowground mutualisms on 

orchid speciation and coexistence. The American Naturalist, 177(2), E54-E68. 

https://doi.org/10.1086/657955. 

 

Williams, C. B., Murray, J. G., Glunk, A., Dawson, T. E., Nadkarni, N. M., and Gotsch, 

S. G. (2020). Vascular epiphytes show low physiological resistance and high 

recovery capacity to episodic, short‐term drought in Monteverde, Costa 

Rica. Functional Ecology, 34(8), 1537-1550. 

https://doi.org/10.1111/1365-2435.13613.   

 

Wong, B. B., and Schiestl, F. P. (2002). How an orchid harm its pollinator. Proceedings 

of the Royal Society of London. Series B: Biological Sciences, 269(1500), 1529-

1532. 

https://doi.org/10.1098/rspb.2002.2052. 

 

Wood, J.J. (1997). Orchids of Borneo: (Volume 3). Dendrobium, Dendrochilum and 

Others. Kota Kinabalu: The Sabah Society. 

 

Wood, J.J. (2003). Orchids of Borneo (Volume 4). Kota Kinabalu: The Sabah Society. 

 

Wraith, J., and Pickering, C. (2017). Tourism and recreation a global threat to orchids. 

Biodiversity and Conservation, 26(14), 3407-3420.  

https://doi.org/10.1007/s10531-017-1412-y.  

 

Wraith, J., and Pickering, C. (2018). Quantifying anthropogenic threats to orchids using 

the IUCN Red List. Ambio, 47(3), 307-317. 

https://doi.org/10.1007/s13280-017-0964-0 

 

Wraith, J., and Pickering, C. (2019). A continental scale analysis of threats to orchids. 

Biological Conservation, 234, 7-17. https://doi.org/10.1016/j.biocon.2019.03.015. 

 

Xing, X., Gao, Y., Zhao, Z., Waud, M., Duffy, K. J., Selosse, M. A., Na, J., Hans, L. and 

Guo, S. (2020). Similarity in mycorrhizal communities associating with two 

widespread terrestrial orchids decays with distance. Journal of 

Biogeography, 47(2), 421-433. https://doi.org/10.1111/jbi.13728. 

https://doi.org/10.1007/s11240-016-1021-6
https://doi.org/10.1016/j.catena.2016.02.025
https://doi.org/10.1093/jxb/erm366
https://doi.org/10.1086/657955
https://doi.org/10.1111/1365-2435.13613
https://doi.org/10.1007/s10531-017-1412-y
https://doi.org/10.1007/s13280-017-0964-0
https://doi.org/10.1016/j.biocon.2019.03.015
https://doi.org/10.1111/jbi.13728


© C
OPYRIG

HT U
PM

 

122 

 

 

Xing, X., Jacquemyn, H., Gai, X., Gao, Y., Liu, Q., Zhao, Z., and Guo, S. (2019). The 

impact of life form on the architecture of orchid mycorrhizal networks in tropical 

forest. Oikos, 128(9), 1254-1264. https://doi.org/10.1111/oik.06363. 

 

Xinqi Ch, Gale SW, Cribb PJ. 2009. Apostasioideae. In: Wu ZY, Raven PH, Hong DY, 

eds. Flora of China. Vol. 25. Beijing and St. Louis: Science Press and Missouri 

Botanical Garden Press, 20–21. 

 

Yang, C. R., Shih, K. S., Liou, J. P., Wu, Y. W., Hsieh, I. N., Lee, H. Y., Lin, T. C., and 

Wang, J. H. (2014). Denbinobin upregulates miR-146a expression and attenuates 

IL-1β-induced upregulation of ICAM-1 and VCAM-1 expressions in osteoarthritis 

fibroblast-like synoviocytes. Journal of molecular medicine (Berlin, Germany), 

92(11), 1147–1158. https://doi.org/10.1007/s00109-014-1192-8 

 

Yang, S. J., Sun, M., Yang, Q. Y., Ma, R. Y., Zhang, J. L. and Zhang, S. B. (2016). Two 

strategies by epiphytic orchids for maintaining water balance: thick cuticles in 

leaves and water storage in pseudobulbs. AoB PLANTS. 8, plw046. 

 https://doi.org/10.1093/aobpla/plw046. 

 

Yeung, E. C. (2017). A perspective on orchid seed and protocorm 

development. Botanical studies, 58(1), 33. https://doi.org/10.1186/s40529-017-

0188-4. 

 

Yokoya, K., Zettler, L. W., Bell, J., Kendon, J. P., Jacob, A. S., Schofield, E., 

Rajaovelona, L., et al. (2021). The Diverse Assemblage of Fungal Endophytes from 

Orchids in Madagascar Linked to Abiotic Factors and Seasonality. Diversity, 13(2), 

96. http://dx.doi.org/10.3390/d13020096 

 

Zhang, P., and Song, X. (2012). Advances in diversity and promotion mechanism of 

endophytic bacteria associated with orchids. Journal of Tropical and Subtropical 

Botany, 20(1), 92-98. 

 

Zhang, S. B., Chen, W. Y., Huang, J. L., Bi, Y. F., and Yang, X. F. (2015). Orchid species 

richness along elevational and environmental gradients in Yunnan, China. PLoS 

One, 10(11), e0142621.  

https://doi.org/10.1371/journal.pone.0142621. 

 

Zhang, S. B., Dai, Y., Hao, G. Y., Li, J. W., Fu, X. W. and Zhang, J. L. (2015b). 

Differentiation of water-related traits in terrestrial and epiphytic Cymbidium 

species. Frontiers in Plant Science. 6. 260.  

https://doi.org/10.3389/fpls.2015.00260.  

 

Zhang, S., Yang, Y., Li, J., Qin, J., Zhang, W., Huang, W., and Hu, H. (2018). 

Physiological diversity of orchids. Plant Diversity, 40(4), 196–208. 

https://doi.org/10.1016/j.pld.2018.06.003 

 

Zhang, W., Huang, W., and Zhang, S. B. (2017). The study of a determinate growth 

orchid highlights the role of new leaf production in photosynthetic light 

acclimation. Plant Ecology, 218(8), 997-1008.  

https://doi.org/10.1007/s11258-017-0747-5.  

https://doi.org/10.1111/oik.06363
https://doi.org/10.1007/s00109-014-1192-8
https://doi.org/10.1093/aobpla/plw046
https://doi.org/10.1186/s40529-017-0188-4
https://doi.org/10.1186/s40529-017-0188-4
http://dx.doi.org/10.3390/d13020096
https://doi.org/10.1371/journal.pone.0142621
https://doi.org/10.3389/fpls.2015.00260
https://doi.org/10.1016/j.pld.2018.06.003
https://doi.org/10.1007/s11258-017-0747-5


© C
OPYRIG

HT U
PM

 

123 

 

Zotz, G. (2016). Epiphyte taxonomy and evolutionary trends. In Plants on Plants–The 

Biology of Vascular Epiphytes (pp. 13-49). Springer, Cham. 

https://doi.org/10.1007/978-3-319-39237-0. 

 

Zotz, G., and Winkler, U. (2013). Aerial roots of epiphytic orchids: the velamen radicum 

and its role in water and nutrient uptake. Oecologia, 171(3), 733-741. 

https://doi.org/10.1007/s00442-012-2575-6. 

 

 

  

https://doi.org/10.1007/978-3-319-39237-0
https://doi.org/10.1007/s00442-012-2575-6



