Masters of Deception. Fascinating Orchids
Biology of ACT terrestrial orchids with reference to the orchids of Mt Majura and surrounds
Talk by Dr Dean Rouse of the Australian National University. 

This was a well attended presentation held at the Friends of Blue Gum School Lounge at the Hackett shops on 17 July as part of the Hilltop to Backfence series of lectures organised by Friends of Mt Majura.

Dr Rouse introduced his presentation by explaining just how numerous orchids are, with 35,000 worldwide (10 % of all flowering plant species) and how popular they are because of their distinctive beauty.  He spoke of the terrestrial species that grow in the ground, and that are widespread in temperate zones and occupying an extremely wide range of habitats from the Arctic Circle in the north to Macquarie Island in the south.  In the ACT there are 119 species in 4 tribes and 32 genera, Black Mountain with its more widespread alluvial sediments (compared the less common volcanic gravely red rock soils of Mt Majura which is a more specialised habitat) has the highest diversity with 59 species.  

Early work on the subject of orchid pollination was done by Charles Darwin who wrote the definitive study called “The various contrivances by which British and foreign orchids are fertilised by insects, and on the good effects of intercrossing (1862).  This study shows that floral beauty is a product of natural selection often to attract insect cross-pollinations and so we should thank insects for the major part of the great floral diversity that exists today.  To make this point we saw the gigantic Star of Bethlehem Orchid from Madagascar.  Darwin predicted confidently in 1862 that “In Madagascar there must be moths with proboscis capable of extension to a length of between ten and eleven inches! “ and yes in 1903 the Madagascan Hawk Moth pollinator was discovered with a proboscis of  the predicted length proving Darwin correct.  It is exactly 150 years since Wallace’s and Darwin’s papers on the theory of Natural Selection were read at a meeting of the  Linnean Society on 1st July 1858 (London). Though neither of these two authors were in attendance many other botanists who played important roles in early Australian botany were present. This extra ordinary meeting was called at short notice due to the death of Vice President Robert Brown, it was he who wrote the first flora of Australia in 1810, describing about a third of the plant species found today on Mt Majura including 10 of the orchid species. At the meeting a new Vice President was elected George Bentham the author of “Flora Austaliensis (1863-1878) the first and technically the last completed Australia-wide flora. Joseph Hooker, the author of Flora Novae-Zelandiae (1855) and Flora Tasmaniae (1859) and who described many Australian plant species including some ACT orchids read out Darwin and Wallace’s papers at the meeting.  Dr Rouse paid a tribute to Robert FitzGerald a correspondent of Darwin’s who published the first volumes on Australian Orchids between July 1875 and October 1882.  Reviewing these volumes George Bentham wrote, “Thanks to you, the Australian Orchideae are now better known than those of any other country out of Europe”.

Orchid pollination methods include many cases of pollination by deceit.  Orchid food mimics give a false appearance of food to attract insect pollinators; floral mimics deceive insects by copying the appearance of some nectar containing flowers. The Leopard orchid mimics nectar containing pea flowers such as Bitter-peas or Bush-peas. The Helmet Orchid mimics fungi and are pollinated by the Fungus Gnats who usually use mushrooms or toadstools as a home. The most bizarre pollination technique is sexual deception that occurs mainly in the genera of the Australian tribe Diurideae.  The only non-Diuridae orchid genera that use sexual deception are the European genus Ophyrs which mimics the pheromones and appearance of female bumblebees deceiving the male into pollinating the orchid flowers. Many Australian orchids use this method of pollination including Tongue-orchids (Cryptostylis), Spider-orchids (Arachnorchis) and Large Duck-orchids (Caleana) which attract the male sawflies. The Female insects produce a chemical pheromone that is picked up by the male which follows the pheromone molecules in the air back to the female, but sexually deceptive orchids such as those previously mentioned and Bird orchids (Chiloglottis group) can produce the same pheromone to trick a particular wasp into coming close and personal.   Each Bird orchid (Chiloglottis) species uses the pheromone of a different wasp species thus maintaining species barriers between these closely related taxa.  Deception can be timed, for instance the flowers of certain Sun Orchid species all open on one hot day in October and are all pollinated on that same day leaving insects no time to see through the deception.  There are other forms of reproduction including “Selfing” where orchids pollinate themselves and “clonal” by tuber splitting.  Orchid seed is minute (0.5-10 micrograms) with no food source of its own. They trick fungi into supplying food. The seeds can be dispersed long distances via the wind but can only germinate if correct fungal species is present in the soil at the landing site.

An endangered ACT orchid occurs on our mountain the Canberra Spider Orchid (Arachnorchis actensis), while the Purple Donkey Orchid (Diuris punctata) only known occurrence in the ACT is on Mt Ainslie. The Canberra Spider Orchid is listed as critically endangered under the federal Environment Protection and Biodiversity Conservation Act which means any development in the ACT that could potentially threaten this species could be subject to a conservation order and any threatening ACT planning decision could then be overridden at the Federal Conservation Minister’s discretion.

Dr Rouse took us through the regions of the Mt Majura from the flats and gentle lower slopes, to rocky slopes where there are a wide variety of beautiful and delicate orchids.  Recent environmental surveys of Majura Firing range has turned up some interesting orchid species including the Army Spider Orchid (Arachnorchis armata) currently only known from this site with a total known world population of ten plants.

Dr Rouse acknowledged his colleagues Peter Milburn of ANU John Curtin School, and David Jones and Mark Clements of the National Herbarium, Canberra in the preparation of his material including many wonderful photographs.
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