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Editorial

Herbarium specimens are both fragile and durable. If they are kept dry—a herbarium is
sometimes called a hortus siccus, a dry garden—and protected against insects, they can easily
survive for centuries. Indeed, specimens in Kew’s Lindley Herbarium, collected in the first half
of the 19" century, may look as if they had been prepared last year. It helps that mounting paper
from that period is of much better quality than that used in the late 19" and early 20" centuries,
which has often become brown and brittle. This leads to the paradoxical situation that 200-
year-old specimens may look better than 100-year-old ones. But, regardless of their age,
herbarium specimens are fragile and should therefore be handled as little as possible. For that
reason alone, digitising herbarium collections has great benefits.

In this regard, Kew has been lagging some other world-class herbaria, which have already
digitised their entire collection and made the associated images and databases publicly
available. Examples are the herbaria in Leiden and Paris. Mention should also be made of the
GBIF website, which allows you to search many of these online data portals simultaneously.
For Orchidaceae, the herbarium collections of Harvard are fortunately accessible online too.

Inside the Orchid Herbarium at Kew. The Lindley Herbarium is in the far-left corner. Photo André Schuiteman

It is true that, over the years, many specimens from Kew’s Herbarium have been digitised and
put online, see for example the Plants of the World Online website. However, this mainly



https://doi.org/10.34885/zzpb-e698
https://bioportal.naturalis.nl/?language=en
https://science.mnhn.fr/institution/mnhn/collection/p/item/search/form
https://www.gbif.org/species/search
https://kiki.huh.harvard.edu/databases/specimen_index.html
https://powo.science.kew.org/

concerns type specimens and represents only a small fraction of the estimated seven million
plant specimens in the collection. In October 2021, Kew secured enough funding from the UK
government, specifically the Department for Environment, Food & Rural Affairs (Defra), to
finally start the huge project of digitising the entire Herbarium and Fungarium collections. |
am pleased to say that the orchid collection will be among the first to be digitised, and tens of
thousands of sheets have already been imaged since the start of this project. Unlike the way
some other herbaria have done this, all specimens will be digitised (photographed and
databased) on site, in several imaging stations throughout the building. In this way, the
specimens will never be far from where they came from, and they will be out of their cupboards
as short as possible. During the next few years, Herbarium visitors should ascertain beforehand
that the material they want to see will be available.

What are the additional benefits of digitisation, apart from reducing the amount of handling of
the specimens? The most obvious one is that anyone with an internet connection will instantly
be able to look at any specimen, without having to travel to Kew. Researchers can freely enter
the data portal to browse all the specimens of a particular genus or those from a given area.
They can examine the images to make descriptions or to check for the presence of certain
characters. They can verify identifications and use the label data to compile information on
geographical distribution, habitat, elevational range, phenology, collecting history, etc.

This is all wonderful, but it does not mean that the specimens can soon be locked away. Even
the best images do not show microscopically small details, and if they did, there is the problem
that many plants tend to hide their most critical features. For example, in orchids of subtribe
Goodyerinae, the lip and the column are usually largely covered by the sepals and petals. A
photograph of a dried specimen, no matter how high the resolution, will not show all the details
that we need. For these, and many other plant groups, we must be able to rehydrate a flower,
to try to restore its three-dimensional shape and to analyse its properties under a dissecting
microscope. Images are usually fine for assessing the vegetative morphology of most orchids,
as well as the floral characters of species with relatively flat, widely opening flowers, such as
many Oncidium species, but the latter form a minority. In general, orchids don’t give up their
secrets so quickly and easy access to physical specimens will remain necessary.

It is a little disappointing to report that not the entire Orchid Herbarium will be digitised this
time. The Lindley Herbarium, already mentioned, is one of Kew’s greatest treasures. It contains
the types of most of the nearly 2000 orchid species that John Lindley described and was
purchased by Kew from his widow, in 1865. Unfortunately, these specimens are mounted on a
non-standard size of sheet, which makes it impractical to use the regular setup employed in the
current digitisation project. The Lindley collection, comprising some 7000 sheets, may have to
await a separate digitisation effort, possibly in conjunction with the herbarium of Cambridge
University, where Lindley’s non-orchid specimens are housed. | should also add that the spirit
collections will not be digitised for now; it is likely that for these a technique like 3D
photogrammetry would be required for a useful representation of the specimens.

Addendum to Editorial 79
Rafaél Govaerts kindly pointed out that users of the Biodiversity Heritage Library can request

for currently unavailable publications published before 1923 to be scanned and made
available. Please see https://www.biodiversitylibrary.org/contact#/request.
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Please click here for the Repository of past issues of the Orchid Research Newsletter,
starting with issue 39 (2002).
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Upcomlng Conferences

We welcome any news about future orchid conferences for promotion here. Please send details to the editor as far
in advance of the event as possible, remembering that the Orchid Research Newsletter is published only in January
and July of each year.

Jobs

We will be happy to announce job opportunities, provided they explicitly involve orchid research or conservation.
Please send details to the editor.

Funding Opportunities
We will be happy to announce funding opportunities, provided they explicitly involve orchid research or
conservation. Please send details to the editor.

The American Orchid Society is soliciting grant proposals for orchid research. Deadline is 1
March of each year. For application instructions see http://www.aos.org/about-us/orchid-
research/application-guidelines.aspx

News from Correspondents

Please submit any news about recently completed research, future research plans and needs, change of address,
upcoming or recent fieldwork, etc. to the editor. Graduate students are especially encouraged to share the subjects
of their thesis or dissertation with the international community.

Nopparut Toolmal is a Ph.D. candidate at the School of Biological Sciences, University of
Reading, and Royal Botanic Gardens, Kew, under the supervision of Alastair Culham, André
Schuiteman, Timothy M. A. Utteridge, and Somran Suddee. His thesis will be about the
taxonomy and phylogenetics of the genus Thrixspermum (Orchidaceae: Aeridinae) in mainland
southeast Asia. Currently, three sections are distinguished within the genus (sects.
Thrixspermum, Dendrocolla and Katacolla), and the former genus Cordiglottis has also been
included in it. Almost nothing is known about the phylogenetic relationships within
Thrixspermum, and the taxonomy of several species complexes is still unresolved.

Species of this genus have ephemeral flowers that are often poorly preserved in dried
specimens, resulting in inadequate herbarium material and ambiguous protologues. Species
delimitation in the literature is therefore problematic. To resolve these problems, Nopparut has
been collecting living material in Thailand, which is being cultivated in a climate-controlled
greenhouse in the country. This enabled him to obtain spirit samples for morphological study
and fresh leaf material for DNA extraction. In his phylogenetic analysis he will be using
hundreds of low-copy nuclear genes of the Angiosperms353 probe set, enhanced by next
generation sequencing. This approach should help resolve species delimitation, generic
circumscription, and infra-generic classification, and elucidate relationships among
Thrixspermum species.

If you have images of unknown Thrixspermum species from mainland southeast Asia and
would like to share these with Nopparut or are keen to know the species name, do not hesitate
to contact him at n.toolmal@kew.org.
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Thrixspermum obyrneanum N.Toolmal, P.T.Ong & Schuit. Photo Ong Poh Teck



Recent Orchid Nomenclature

New orchid names may be retrieved from the revamped IPNI website: https://www.ipni.org/.
Click on “Advanced search”; after the search page appears, type in Orchidaceae under family
name and select a date in “Recorded after”. This will pull up a list of all orchid names added
to the IPNI database since that date. Also be sure to check the Plants of the World Online
website (https://powo.science.kew.org/) which provides similar information with added maps
and illustrations.

Recent Literature

If you are aware of any relevant and recent citations that should have been listed here or in the
previous issues, please send them to the editor for publication in the next issue (July 2023).
Book citations should include author(s), year of publication, title, publisher, and place of
publication (in that order). Journal titles should be spelled out in full.

Anatomy and morphology
Burzacka-Hinz, A., Narajczyk, M., Dudek, M., and Szlachetko, D. L. 2022. Micromorphology

of labellum in selected Dendrobium Sw. (Orchidaceae, Dendrobieae). International Journal of
Molecular Sciences 23(17): art. 9578 (https://doi.org/10.3390/ijms23179578).

Calevo, J., Bazzicalupo, M., Gonzélez-Montelongo, C., Gonzélez, D. R., and Cornara, L. 2022.
Seed micromorphology supports species delimitation of Orchis canariensis (Orchidaceae), an
endemic orchid from the Canary Islands. Nature Conservation Research 7(3): 95-101
(https://doi.org/10.24189/NCR.2022.031).

Cardoso, J. C. F. and Oliveira, P. E. 2022. Let’s twist again? Resupination failure in an orchid.
Frontiers in Ecology and the Environment 20(7): 440 (https:/doi.org/10.1002/fee.2554)
[Phragmipedium vittatum].

de Lima, J. F. and Moreira, A. S. F. P. 2022. Structural plasticity in roots of the hemiepiphyte
Vanilla phaeantha Rchb.f. (Orchidaceae): a relationship between environment and function.
Die Naturwissenschaften 109(5): 46 (https://doi.org/10.1007/s00114-022-01816-7).

Hartati, S. and Cahyono, O. 2022. Morphological characterization of five species of
Dendrobium native to Indonesia for parent selection. Biodiversitas 23(5): 2648-2654
(https://doi.org/10.13057/biodiv/d230548).

Hartvig, 1., Evans, S., Ligon, J., Eserman, L., Coffey, E., and McCormick, M. 2022.
Quantitative morphological variation in the orange and white fringed orchids (Platanthera) in
the eastern US. Orchids, the Bulletin of the American Orchid Society 91(7): 532-539.

Hegde, S. M. and Krishnaswamy, K. 2021. Megasporogenesis and the development of female
gametophyte in Geodorum densiflorum (Lam.) Schitr. Journal of the Orchid Society of India
35: 153-157.

Kolomeitseva, G. L., Babosha, A. V., and Ryabchenko, A. S. 2022. Megasporogenesis,
megagametogenesis, and embryogenesis in Maxillaria crassifolia (Lindl.) Rchb.f.
(Cymbidieae, Orchidaceae). Protoplasma 259(4): 885-903 (https://doi.org/10.1007/s00709-021-
01710-5).
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Liu, X., Fang, Y., Yang, J.,, Wan, X,, and Yin, Z. 2022. Post-embryonic development and
seedling morphogenesis of Dendrobium moniliforme (L.) Sw. under asymbiotic culture
condition. South African Journal of Botany 149: 240-246
(https://doi.org/10.1016/j.sajb.2022.05.062).

Mantovani, A. 2022. Size dependent allocation to vegetative and reproductive organs of the
orchid Lankesterella ceracifolia (Spiranthinae). Lankesteriana 22(3): 225-240
(https://doi.org/10.15517/lank.v22i3.53115).

Muangsan, N., Saensouk, P., Chanokkhun, T., and Watthana, S. 2022. Comparative leaf
epidermis study in Habenaria spp. (Orchidaceae) from Thailand. Biodiversitas 23(8): 4159-
4168 (https://doi.org/10.13057/biodiv/d230838).

Ramirez-Mosqueda, M. A., Bello-Bello, J. J., Armas-Silva, A. A., Rodriguez-Deméneghi, M.
V., and Martinez-Santos, E. 2022. Advances in somatic embryogenesis in vanilla (Vanilla
planifolia Jacks.). Methods in Molecular Biology 2527: 29-40 (https:/doi.org/10.1007/978-1-0716-
2485-2_3).

Rewicz, A., Kolanowska, M., Kras, M., and Szlachetko, D. L. 2022. Preliminary studies on
variation in the micromorphology of the seed coat in Habenaria s.l. (Orchidaceae) and
relatives.  Botanical Journal of the Linnean  Society 200(1): 104-115
(https://doi.org/10.1093/botlinnean/boac007).

Roy, A. K. 2021. Intraspecific variations in floral morphology of Papilionanthe teres from
foot-hills of Himalaya, in West Bengal, India Journal of the Orchid Society of India 35: 95—
98.

Sharma, H. B. and Bhattacharyya, D. 2022. Anatomical studies of the roots of some selected
species of the genus Dendrobium Sw. (Orchidaceae) from Manipur, India. Pleione 16(2): 175—
181 (https://doi.org/10.26679/Pleione.16.2.2022.175-181).

Stingii Seker, S. 2022. What does the quantitative morphological diversity of starch grains in
terrestrial orchids indicate? Microscopy Research and Technique 85(8): 2931-2942
(https://doi.org/10.1002/jemt.24143).

Yeung, E. C. 2022. The orchid embryo—*an embryonic protocorm”. Botany 100(9): 691-706
(https://doi.org/10.1139/cjb-2022-0017).

Bioinformatics

Chen, Y. Y., Li, C. -I, Hsiao, Y. Y., Ho, S. Y., Zhang, Z. B., Liao, C. C., Lee, B.R., Lin, S. T.,
Wu, W. L., Wang, J. S., Zhang, D., Liu, K. W., Liu, D. K., Zhao, X. W., Li, Y. Y., Ke, S. J,,
Zhou, Z., Huang, M. Z., Wu, Y. S., Peng, D. H,, Lan, S. R., Chen, H. H., Liu, Z. J., Wu, W. S.,
and Tsai, W. C. 2022. OrchidBase 5.0: updates of the orchid genome knowledgebase. BMC
Plant Biology 22(1): art. 557 (https:/doi.org/10.1186/s12870-022-03955-5).

Fu, Q., Zhang, X., Zhao, F., Ruan, R., Qian, L., and Li, C. 2022. Deep feature extraction for
Cymbidium species classification using Global-Local CNN. Horticulturae 8(6): art. 470
(https://doi.org/10.3390/horticulturae8060470).
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Gibert, A., Louty, F., Buscail, R., Baguette, M., Schatz, B., and Bertrand, J. A. M. 2022.
Extracting quantitative information from images taken in the wild: a case study of two
vicariants of the Ophrys aveyronensis species complex. Diversity 14(5): art. 400
(https://doi.org/10.3390/d14050400).

Nordin, M. K., Saaid, M. F., Tahir, N. M., Yassin, A. I. M., and Ali, M. S. A. M. 2022.
Modelling the dynamic response of root diameter changes in orchid to temperature and
humidity using NARX neural network. TEM Journal 11(4): 1553-1562
(https:/doi.org/10.18421/TEM114-16).

Tsai, C. F., Huang, C. H., Wu, F. H,, Lin, C. H., Lee, C. H., Yu, S. S., Chan, Y. K., and Jan, F.
J. 2022. Intelligent image analysis recognizes important orchid viral diseases. Frontiers in
Plant Science 13: art. 1051348 (https:/doi.org/10.3389/fpls.2022.1051348).

Zizka, A., Andermann, T., and Silvestro, D. 2022. IUCNN—Deep learning approaches to
approximate species’ extinction risk. Diversity and Distributions 28(2): 227-241
(https://doi.org/10.1111/ddi.13450).

Books

Bhattacharjee, A. and Agrawala, D. K. 2022. The genus Calanthe R.Br. (Orchidaceae) in India.
Botanical Survey of India, ENVIS Resource Partner on Biodiversity (Flora), Howrah.

Claessens, J. and Claessens, M. 2021. Sleutel voor Uitgebloeide Orchideeén van Nederland en

Belgié. e-book (in Dutch: Key to fruiting orchids of the Netherlands and Belgium).
(https://usercontent.one/wp/europeanorchids.com/wp-content/uploads/2021/06/Sleutel-voor-uitgebloeide-

orchideeen-bev.pdf).

Fay, M. F. and Fullerlove, G. 2022. Orchids. Royal Botanic Gardens, Kew.

Hannickel, E. 2022. Orchid Muse. A History of Obsession in Fifteen Flowers. W. W. Norton
& Company, New York.

Harnickell, N. 2022. Verstdrend Betérend—Im Bann der Orchidee. HarperCollins
Deutschland, Hamburg.

Kavsek, J. 2021. Wild Orchids of Bela Krajina in Nature and on Embroidery. ZIK, Slovenia
[bilingual, Slovenian/English].

La Croix, I. 2022. Aerangis, 2" Edition. American Orchid Society, Coral Gables.

Liddelow, B. 2022. A Guide to Native Orchids of South Western Australia. Third edition—
revised and expanded. R & R Publications Australia Pty Ltd, Brunswick.

Ortiz Valdivieso, P. and Uribe Velez, C. 2022. Orquideas, Tesoro de Colombia | Orchids, a
Colombian Treasure. Volume 4: Ma—My. DaVinci Publicidad y Medios, Bogota.
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Pedersen, H. A&., Bunpha, K., Tetsana, N., Chantanaorrapint, S., Traiperm, P., Nuammee, A.,
Watthana, S., Suddee, S., Gale, S. W., Seelanan, T., and Rattanakrajang, P. 2022. Orchidaceae
3 (Epidendroideae p.p.: Malaxidinae, Podochileae). In: Chayamarit, K. and Balslev, H. (eds.),
Flora of Thailand 12 (3): 671-1015.

Pupulin, F. 2022. Vanishing Beauty. Native Costa Rican Orchids 3: Restrepia—Zootrophion
and Appendices. Koeltz Botanical Books, Oberreifenberg.

Rode, P., Heinrich, W., Westhus, W., Weiliert, P., and Gramm-Wallner, G. 2021. Orchideen
in Jena und im Saale-Holzland-Kreis. Jenzig Verlag, Langenweil3bach.

Rommel, C., Baigts, B., and Molina, I. M. 2018. Las Orquideas de Chiapas. Instituto Chinoin,
Mexico.

Souche, R. 2021. Ophrys de France, d’Occitanie, de Catalogne et de Corse. Sococor, Saint
Martin de Londres.

Souche, R. 2022. Inventaire des Hybrides du genre Ophrys (Orchidaceae). Sococor, Saint
Martin de Londres.

Teoh, E. S. 2022. Orchid Species from Himalaya and Southeast Asia, Vol. 3: R—Z (Renanthera
to Zeuxine). Springer International Publishing, Cham.

The New Zealand Native Orchid Group (eds.). 2021. A Pocket Guide to the New Zealand
Native Orchids—3" Edition. The New Zealand Native Orchid Group.

Turner, J., Bould, A., and Wilkinson, J. 2022. Orchids of East Gippsland. A Field Guide.
Revised edition 2022. Bairnsdale & District Field Naturalists Club Inc., Bairnsdale, Victoria.

Yan, Q. 2021. Handbook of Field Identification of Chinese Orchids. China Agricultural Press,
Beijing [in Chinese].

Conservation

Adert, N., Dullau, S., Neuhduser, P., and Tischew, S. 2022. Workshop results: Grazing is an
opportunity for the broad-leaved marsh orchid! Naturschutz und Landschaftsplanung 54(10):
12-13 [Dactylorhiza].

Barman, T., Samant, S. S., Singh, A., and Tewar, L. M. 2021. Population assessment,
indigenous uses, and threat status of orchids in ban oak (Quercus oblongata D.Don) forests of
Himachal Pradesh, northwestern Himalaya. Journal of the Orchid Society of India 35: 55-72.

Cicinelli, E., Zangari, G., Bartoli, F., Isola, D., Lucchese, F., and Caneva, G. (2022). Protecting
monuments and plant biodiversity in archaeological sites: the case of the Etruscan necropolis
of “Monterozzi” (Tarquinia, central Italy). Acta Horticulturae 1345: 123-128 (https:/doi:
10.17660/ActaHortic.2022.1345.16).

da Silva Cintra, M. C., Lemes, P., T. Alvarado, S., and Pessoa, E. M. 2022. Filling the gap to
avoid extinction: Conservation status of Brazilian species of Epidendrum L. (Orchidaceae).
Journal for Nature Conservation 71: art. 126328 (https://doi.org/10.1016/j.jnc.2022.126328).
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De Agostini, A., Cogoni, D., Cogoni, A., Vacca, A., Fenu, G., and Cortis, P. 2022. Seed bank
conservation and incipient seed development in orchids colonizing mining wastes: results of a
field pilot experiment. Plants 11(23): art. 3315 (https:/doi.org/10.3390/plants11233315 [Epipactis,

Italy).

Dorjey, K., Maurya, A. K., and Sinha, D. 2022. Dactylorhiza hatagirea (D. Doon][sic]) Soo, an
important medicinal herb of the Himalaya and urgent need for its conservation—A review.
Indian ~ Journal of Natural Products and Resources 13(3): 265-273
(https://doi.org/10.56042/ijnpr.v13i3.58263).

Efimov, P. G., Panasenko, N. N., and Gornov, A. V. 2022. Remnant populations of
Cypripedium macranthos (Orchidaceae) in eastern Europe: evidence of almost complete
extinction and widespread introgression with Cypripedium calceolus. Nature Conservation
Research 7(2): 1-20 (https:/doi.org/10.24189/ncr.2022.014).

Gonzélez, J. A., Bernardos, S., and Amich, F. 2022. Plant conservation vs. folk traditions: The
case of Ophrys scolopax Cav. (Orchidaceae) in central western Spain. Biology 11(11): art. 1566
(https://doi.org/10.3390/biology11111566).

Groschler, K. C. and Oppelt, N. 2022. Using drones to monitor broad-leaved orchids
(Dactylorhiza majalis) in high-nature-value grassland. Drones 6(7): art. 174
(https://doi.org/10.3390/drones6070174).

Gutierrez-Rodriguez, B. E., Vasquez-Cruz, M., and Sosa, V. 2022. Phylogenetic endemism of
the orchids of Megamexico reveals complementary areas for conservation. Plant Diversity
44(4): 351-359 (https://doi.org/10.1016/j.pld.2022.03.004).

Huang, J., Sun, M., Yu, W., Wu, J., and Tian, H. 2022. Trade of native orchids on Chinese
online platforms. Biodiversity Science 30(4): art. 21233 (https:/doi.org/10.17520/biods.2021233).

Irvine, C. C. and Patterson, L. D. 2022. Status and declining trend of Sparrow’s-egg Lady’s-
slipper (Cypripedium passerinum) orchids in Pukaskwa National Park, Ontario, Canada.
Canadian Field-Naturalist 135(4): 387-395 (https:/doi.org/10.22621/cfn.v135i4.2723).

Janissen, B., Lawrie, A. C., and Huynh, T. 2022. Warm stratification and optimised
temperatures improve conservation of the endangered orchid, Caladenia robinsonii
(Orchidaceae). Australian Journal of Botany 70(4): 275-291 (https://doi.org/10.1071/BT21085).

Juri$i¢, M., Radocaj, D., Plascak, I., and Rapcan, 1. 2022. A UAS and machine learning
classification approach to suitability prediction of expanding natural habitats for endangered
flora species. Remote Sensing 14(13): art. 3054 (https:/doi.org/10.3390/rs14133054) [Orchis morio].

Laguna-Cerda, A., Aguilar-Morales, M. A., and Lépez-Sandoval, J. A. 2022. Orchid species
richness of Mexico: Opportunities for use and conservation. Acta Horticulturae 1340: 241-251
(https://doi.org/10.17660/ActaHortic.2022.1340.38).

Martin-Forés, 1., Bywaters, S. L., Sparrow, B., and Guerin, G. R. 2022. Simultaneous effect of
habitat remnancy, exotic species, and anthropogenic disturbance on orchid diversity in South
Australia. Conservation Science and Practice 4(4): art. e12652 (https://doi.org/10.1111/csp2.12652).
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