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Conservation Advice 

Rhizanthella gardneri 

Western underground orchid 

 

Conservation Status 

Rhizanthella gardneri (Western underground orchid) is listed as Endangered under the 
Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act) effective 
from the 16 July 2000. The species was eligible for listing under the EPBC Act as on 16 July 
2000 it was listed as Endangered under Schedule 1 of the preceding Act, the Endangered 
Species Protection Act 1992 (Cwlth). 

The Western underground orchid is listed as Critically Endangered under the Wildlife 
Conservation Act 1950 in Western Australia. 

The main factors that are the cause of the species being eligible for listing in the Endangered 
category are that it has a restricted distribution that is precarious for its survival. The number of 
mature individuals was estimated to be fewer than 250 and threatened with continuing decline 
due to several threats, especially habitat loss and degradation.  

Description 

The Western underground orchid is a small, succulent, tuberous, perennial herb. The plants 
have a horizontal, thickened, branching rhizome 6 to 12 cm below ground level (Rogers 1928, 
DEC 2010). The pink-purple flowers are approximately 6 mm long and 5 mm wide, erect and 
solitary and produced on an underground capitulum. This species is almost completely 
subterranean except occasionally the ends of the bracts of the capitulum can emerge from the 
soil (Spooner 2003). The Western underground orchid is leafless and lacks chlorophyll (DEC 
2010).  

Distribution  

This underground orchid is endemic to Western Australia. It is known from six populations 
occurring in two widely separated areas in the Wheatbelt region, approximately 300 km apart: 
between Corrigin and Bakabin, and northwest of Munglinup (DEC 2010). Plants occur under leaf 
and bark litter in thickets of Melaleuca scalena, M. hamata and M. uncinata (broombush 
species) with scattered emergent Eucalyptus and Acacia species. Soil is either sandy-clay or 
sandy-loam. Populations occur on several tenure types: conservation reserves, town reserves, 
unallocated crown land, and private property (DEC 2010).  

Relevant Biology/Ecology 

The northern populations of the Western underground orchid flower in mid May to early June, 
and the southern populations flower from late June to mid July (DEC 2010). Each plant 
produces up to 100 small, inward facing, cream to reddish coloured flowers, encased in a circle 
of 6 to 12 large, cream or pinkish-cream to violet bracts (DEC 2010). These bracts form a tulip-
like head that curves over the flowers forming a protective canopy over the flowers. Once 
pollinated, each flower produces a berry-like fleshy fruit containing 20 to 150 seeds. The fruit 
does not open spontaneously to release the seeds; this is unique amongst the Western 
Australian orchids as all other orchid species produce a pod that opens spontaneously, 
releasing thousands of minute seeds that are dispersed by the wind (DEC 2010). 
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Like other orchids, the Western underground orchid relies on an association with a mycorrhizal 
fungus (in this case, Thanatephorus gardneri). However, the orchid’s subterranean habit and 
lack of photosynthetic capacity suggest its dependence on its host is likely to be greater than 
that for other photosynthetic orchid species (DEC 2010). There is also likely to be greater 
dependency of the Western underground orchid on the associated photosynthetic plant species 
(Melaleuca scalena, M. hamata and M. uncinata) via the shared mycorrhizal fungus, which is 
unusual in the Orchidaceae. It is unknown why the orchid occurs under thickets of some 
broombush species (M. scalena, M. hamata and M. uncinata), and apparently not under others. 
However, given that taxonomic revision has found there to be 11 possible species within the 
previously single widespread Melaleuca uncinata complex (Craven et al., 2004) it is possible 
that the orchid occurs with some of these species and not others (DEC 2010).  

Small fungal gnats (flies possibly belonging to several families) and termites pollinate flowers of 
the Western underground orchid. These are small enough to get through the gaps in the leaf 
and bark litter that covers the tulip-like flower of the orchid. The gnats crawl through the litter into 
the tiny opening at the top of the floral bracts and down to the flowers (DEC 2010). How seed is 
dispersed is unknown, but small marsupials that are now extinct in the known distribution of the 
orchid may have eaten the succulent fruits produced by the plant and deposited its seed in their 
faeces (DEC 2010).  

Threats 

The main threats to the species are habitat loss and degradation due to the impacts of several 
threats, including drying climate, weed invasion and salinisation. The impacts of all threats have 
led to a decrease in population size between the 1980s and the early 2000s (DEC 2010).  

Table 1 – Threats impacting the Western underground orchid in approximate order of severity of 
risk, based on available evidence. 

Threat factor Threat 
type and 
status 

Evidence base 

Habitat loss and fragmentation 

Land clearing 
and habitat 
degradation 

known 
current 

Degradation or loss of habitat is a threat to known and 
potential populations. All known populations occur in small 
natural remnants subject to stresses from surrounding land 
use, especially land clearing for agriculture (DEC 2010). A lack 
of a seed dispersal agent and severe habitat fragmentation 
may prevent recruitment into new habitats. Dryland salinisation 
and a rising water table have resulted from clearing of native 
vegetation for grazing, cropping, and other agriculture (CSIRO 
2008). Rising saline water tables in 2010 may be causing 
deaths amongst the associated Melaleuca scalena and are 
likely to become an increasing future threat (DEC 2010). 

Road and 
firebreak 
maintenance 

known 
current 

Road and firebreak maintenance threatens several southern 
populations. Part of a population was destroyed by the 
creation of an emergency fire break in response to a wildfire in 
2003 (DEC 2010). 

Trampling 
and soil 
compaction 

potential Accidental human damage during searches for the orchid is a 
potential threat. The method used to locate plants is 
destructive, requiring the removal of leaf litter beneath 
Melaleuca scalena. The litter, when replaced, is mixed with 
soil resulting in soil compaction (DEC 2010).  

Invasive species  
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Weed 
invasion 

potential Weed invasion is a minor threat to all populations. The effect 
of weeds is uncertain but they are likely to compete for soil 
moisture and nutrients needed by the orchid and associated 
fungi (DEC 2010). Weeds also increase the fire hazard due to 
the easy ignition of high fuel loads produced annually by many 
grass weed species. 

Digging by 
rabbits 
(Oryctolagus 
cuniculus) 

potential Rabbits can damage plants and habitat by digging burrows.  

Fire  

Frequency potential High frequency fire will lead to substantial habitat degradation, 
particularly if controlled burning is implemented.   

 

Conservation Actions 

Conservation and Management priorities 

Habitat loss disturbance and modifications 

o Prevent habitat disturbance due to development activities, road, track and firebreak 
maintenance, earthworks, or other activities leading to habitat loss or disruption, or 
having other negative impacts on the Western underground orchid and associated 
Melaleuca and mycorrhiza species. Ensure land managers and owners are aware of 
the species’ occurrence and provide protection measures against key and potential 
threats. Ensure that populations are not accidentally damaged or destroyed.  

o Develop a regional strategy to ameliorate the effects of dryland salinisation, combining 
different land uses suited to the local conditions. Such a strategy could include: 

o Farming systems that include the best perennial plants, the best agronomy, 
companion plantings, rotations and combinations of these. 

o Pinpointing optimum locations for trees, other perennial plants and high-value 
annuals to meet targets for water quantity and quality.  

o New tools to help land managers monitor leakage past the root zone and 
change their land use.  

o Engineering solutions such as deep open drains, subsurface drains, siphons, 
windmill and solar pumping.  

o Integration of plant-based and engineering solutions in the worst-affected 
areas.  

o Manage any other likely, potential or emerging threats to habitat quality, such as 
invasion of weeds. Consider the use of fencing to protect occurrences of this species 
where feasible.  

o Erect appropriate signage to indicate conservation of individuals or groups of plants. 
Maintain Declared Rare Flora (DRF) markers1. Continue producing and distributing 

                                                 
1
 DRF markers are used in Western Australia and are two standardised yellow markers at either end of a site, which are bent to face 

towards each other, indicating that DRF plants may occur anywhere between the markers, from the road’s running surface to the 
fence. They alert people working in the vicinity to the presence of DRF, and the need to avoid work that may damage vegetation in 
the area (DEC 2013). 
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dashboard stickers and posters that illustrate DRF markers, inform of their purpose and 
provide a contact telephone number to use if such a marker is encountered. 

Invasive species (including threats from grazing, trampling, predation) 

o Identify and control any weeds that could threaten the Western underground orchid and 
associated Melaleuca and mycorrhiza species using appropriate methods, such as the 
careful use of herbicides or digging and removal. Ensure that any mechanical 
disturbance and overspray associated with chemical control are minimised, and do not 
impact any of these species. 

o Manage burrowing by rabbits at important sites through exclusion fencing or other 
barriers. Where possible, control rabbits (DEWHA 2008) using appropriate methods. 

Fire 

o Fires must be managed to ensure that prevailing fire regimes do not disrupt the life 
cycle of the Western underground orchid, that they support rather than degrade the 
habitat necessary for the species, that they do not promote invasion of exotic species, 
and that they do not increase impacts of grazing/predation. 

o Physical damage to the habitat and individuals of the Western underground orchid must 
be avoided during and after fire operations. Ensure control actions for weeds are 
implemented after any fire. 

o Fire management authorities and land management agencies should use suitable 
maps and install field markers to avoid damage to the Western underground orchid. 

Seed collection, propagation and other ex situ recovery action  

o Establish populations in cultivation in appropriate institutions such as botanic gardens. 

o To manage the risk of losing genetic diversity, undertake appropriate seed collection 
and long-term storage in national seed banks and determine viability of stored seed. 
Seeds and mycorrhizal material from all natural populations to be collected and stored 
in appropriate institutions.  

o Establish additional populations in suitable secure habitat that may include restored 
lands where the appropriate Melaleuca species has been reintroduced. Implement the 
national translocation protocols of Vallee et al. (2004). 

Stakeholder Engagement 

o Ensure ongoing and effective coordination and implementation of recovery actions by 
the Esperance, Great Southern, and Yilgarn District Threatened Flora Recovery 
Teams.  

o Raise awareness of the Western underground orchid within the local community to help 
prevent populations of the orchid being accidentally damaged or destroyed. Engage 
with all land managers and encourage these key stakeholders to contribute to the 
implementation of conservation management actions including rehabilitating habitat. 

o Engage interested nature conservation, land management and land holder groups in 
conservation management activities, such as survey and monitoring, and weed 
management. If necessary, use workshops to aid stakeholders in developing the skills 
and knowledge required to manage threats to this species.  

o Fire management authorities and land management agencies should use suitable 
maps and install field markers to avoid damage to the Western underground orchid.  
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o Land managers should be given information about managing fire for the benefit of this 
species. 

o Engage with the Australian Plants Society and relevant native orchid specialists (Curtin 
University) to encourage the cultivation and propagation of this species for 
reintroduction programs and for ex-situ seed orcharding.  

o Prepare a management strategy with input and from local experts.  

Survey and Monitoring priorities 

• Conduct targeted surveys throughout the range of the Western underground orchid and 
during the flowering period to better define its distribution and abundance. Accurately identify 
potentially suitable habitat and undertake survey work to locate and map any additional 
populations.  

• Establish and maintain an annual monitoring programme based on these data to: 

o determine trends in population size and distribution, mortality and timing of life history 
stages;  

o determine threats and their impacts; and 
o monitor the progress of recovery, including the effectiveness of management actions 

and the need to adapt them to different populations if necessary. 

• Monitor the size and structure and reproductive status of populations at different stages in 
the fire cycle, taking opportunities to monitor after planned and unplanned fires (where they 
occur) and improve understanding of the fire response of the species. 

• Precise fire history records must be kept for the habitat and extant populations (confirmed 
and suspected) of the late hammer-orchid. 

Information and research priorities  

• Prioritise management actions at all sites based on the currency, degree and nature of 
threats. 

• Undertake research to evaluate reproductive/regenerative status, the potential soil seed 
bank status and longevity, fecundity and recruitment levels by conducting field based 
experimental trials. Take into consideration the need to avoid impacts on the already 
declining natural populations.  

• Determine seed germination requirements by conducting laboratory and field trials aimed to 
identify optimum methods for effective plant production for reintroduction and ex-situ seed 
orcharding. Determine vegetative propagation trials to determine the requirements for 
successful establishment. Implement an annual census to monitor emergence and re-
sprouting success. 

• Research the role of mycorrhizal fungi in nutrient supply and habitat specificity of the 
Western underground orchid. 

• Characterise the fungal symbiont/s and its/their presence at existing and potential Western 
underground orchid sites and relate to specificity of the three Melaleuca species involved in 
the orchid association. 

• Improve understanding of the mechanisms of response to different fire regimes and identify 
appropriate fire regimes for conservation of the Western underground orchid by undertaking 
appropriately designed experiments in the field and/or laboratory. 
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• Where appropriate, use understanding and research on fire responses among related 
species or functionally similar species to develop fire management strategies for 
conservation. 

• Determine fire intensity and frequency that promote recruitment and population persistence 
of the Western underground orchid and associated Melaleuca and mycorrhizal species, and 
surrounding native habitat. 
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