






  

Pollination of Pterostylis continued… 

Investigating the chemistry of sexually deceptive Pterostylis orbiculata 

How do you work out exactly which chemical compounds are responsible for sexual deception? It is a long and 

tricky process. The following is a brief summary of my process investing the compounds attracting male 

Mycomya sp. fungus gnats by Pterostylis orbiculata flowers.  

1. Extract volatiles in solvent (dichloromethane) 
2. Run through Gas Chromatography - Mass Spectrometry (GC-MS) machine 

• Separation of compounds over time 

• Mass spectra ‘fingerprint’ (but need matching spectra to identify) 
3. Analyse contents – but which compounds? Compare active (labellum and female gnat) vs non-active 

(floral remains and male gnat) 
4. Isolate fractions using preparative-GC to narrow down which compounds are attractive 
5. Test fractions on pollinators to confirm activity 

• Male gnats respond to fraction 3 

• Great! Two compounds in fraction 3… but what are they? 
6. Compare mass spectra with literature 

• Match for smaller of two compounds =(Z,Z)-6,9-tricosadiene 

• Known sex pheromone in several species of moth and one species of wasp 

• Main compound unmatched, but related (tricosatriene) 
7. Run on Nuclear Magnetic Resonance (NMR) machine to investigate structure 

• Could be (6Z,9Z)-1,6,9-tricosatriene?? 
8.  Synthesise candidate compound/s to confirm 
9.  Confirm activity with male gnats using synthetic compound/s 

• Blend of 5 compounds in common between female gnats and P. orbiculata sexually attracts male 
gnats 

• Blend without the main compound (tricosatriene) is not attractive 

• (6Z,9Z)-1,6,9-tricosatriene is a new natural compound 

• These types of compounds are rare in nature – most similar are some moth sex pheromones 

• How do P. orbiculata orchids produce such unusual compounds? 
 
Summary: 

• Growing evidence now for widespread sexual deception of fungus gnats in Pterostylis (but not in all 
groups) 

• P. cycnocephala pollinated by sciarid gnats with chemical and visual stimuli 
• P. orbiculata unusual chemistry to attract pollinators 
• Importance of fungus gnats as pollinators! 
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Pollination of Pterostylis cycnocephala 

• Pollinated by male Bradysia pictipes fungus gnats (Sciaridae) 
• We observed gnats removing pollinia (n=16) and depositing pollen (n=4) 
• First detailed investigation of sciarid pollination in Australian orchids 
• Sexually deceptive - strongly sexual response 
• Actual genitalic clasping, not just attempted copulation, required for pollination 
• Gnats attracted by floral scent 
• Scent not produced in labellum, and there are no prominent sepal clubs (unusual) 
• Dark labellum appendage appears to promote sexual behaviour 

 



 

General Business  

Unfortunately, we are still not able to hold our normal General 

Meetings (as the meeting room is currently restricted to 15 

attendees) so alternative venues are being investigated. Last 

month we had a very high-quality Zoom presentation by Tobias 

as was summarized earlier in the Bulletin which was well received 

by the members who attended from around Australia and 

overseas. 

We are privileged to announce our next online presentation on 

Wednesday the 9th September at 7 pm Western Australian time 

(UTC +8).  (Please note that it’s not the usual Wednesday of the 

month or the usual time slot.) 

As it will be on-line, our members from across the State, Country 

and overseas will be able to participate. Dr Ryan Phillips has 

kindly agreed to present to WANOSCG members on the topic of 

“Western Australia’s remarkable hammer orchids.” 

Ryan’s family have been members of WANOSCG since 1991, 

following a chance encounter with Caladenia flava while on 

holiday at Bridgetown. From 2006 to 2009 Ryan did his PhD jointly 

between the University of Western Australia and Kings Park and 

Botanic Gardens, where he investigated the role of pollinators 

and mycorrhiza in rarity of hammer orchids. For his post-doctoral 

studies, he moved to the laboratory of Professor Rod Peakall at 

the Australian National University in Canberra. Here he continued 

his work on Western Australian orchids but broadened his 

research to include studies on the evolution of deceptive 

pollination strategies. In 2018, he took up a lectureship in 

Conservation Biology at La Trobe University in Melbourne where 

his research retains a strong orchid focus, tackling both 

theoretical and conservation-oriented questions 

We are looking forward to hearing about Ryan’s work in more 

detail in this presentation. 

Please RSVP to wanoscg@gmail.com by 5 pm on Monday, 7 

September (UTC+8), if you would like to attend this online 

meeting following which full details of how to log in and be part 

of this on-line presentation will be sent out.  

If you haven’t used Zoom before and need assistance, please see 

the email sent out by our Secretary, Pat Richards for further 

details on how to get set up.  
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