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Orchids: networking specialists

Above ground

Highly co-evolved floral morphology to
attract/deceive pollinator — visual,
pheromones, nectar

Below ground

Obligate mycorrhizal germination —
annual re-establishment

Specific or general interaction
Means of nutrition — two way street




Niche exploiters

Reproduction

30, 000+ dust like seeds
<1 seed to adults (Battyet
al, 2001)

High dispersal

Long lived (10-30+yrs)
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Nutrition

‘Farm’ free living saprotrophs
Cin return for soil P, N
Exploit nutrition niche

Life history

Summer dormancy
Clonal

Habitat SRE to generalists







T->20to 3 years T-2 to 5 years

Time zero

Ex situ Pollinator studies Approvals
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Planting day

Site selection




Time post planting Short term 1-3 yrs Mid term 3-7 yrs Long term 8+ yrs
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Success Criteria Survival Reproductive function  Self Sustainability
Key Interactions * Mycorrhizal * Mycorrhizal * Mycorrhizal
e Pollinators e Pollinators

e Sijte selection

Long term success = significant pre planting investment




Translocations

Orchid re-introductions: an evaluation of success and
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Mycorrhizal mteractlons

« Ex situ collections, screening and
establishing germlnatlon protocols
play critical role in future success —
bank knowledge and material for
future

» Pterostylis sinuata — of 17 isolates,
only 2 efficacious. Initial efforts failed
due to low collection

« Limited understanding of long-term
fungal longevity in storage across
genera




Mycorrhiza in translocations

Good news — using symbiotic propagation we
can jump the germination hurdle (<1% to 65-
95% germ).

Delivers mycorrhiza to site as inoculation
source.

Soil core planting delivers symbiosis intact -
better survival.
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What next?

« (Can use common ‘donor’ orchids to harvest
fungal species, beyond germination unclear.
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« Fungal physiology studies suggest differential T T TR
nutrition between isolates. Survival post planting? Jersakova & Malinova, 2007

» Planting density optimization for recruitment —
harness parental nurture network
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Pollinator interactions

» Understanding pollination ecology for an orchid species
— Who? One or multiple pollinators?

— How? Syndrome can dictate how well pollination will happen/can
be restored

— When? How often is natural seed set happening

* Do potential planting sites have
pollinators?

* Need to wait for flowers?




Case study: The hustle for Bussell’s

« Pollination syndromes — a spectrum
» Generalist good, specialist hard, mix of syndromes has consequences
« Management commitment to hand pollination

Sexual deception ‘ Food deception
Bit of both ???


Presenter Notes
Presentation Notes
1 seed set event in 2016, none seen in four years


Lots of visitors! But who is important?

P

Thynnid wasps, Bombylid sp. Syrphid flies Apis mellifera
landed, 50% fed (in approach, no landed, 75% landed, 100% fed,
copula), removed landing fed pollen removed
pollen

2022 intensive regional surveys confirmed the wasp as the main pollinator, and 3 sites




Pollen fates in a mixed syndrome

wasps present wasps absent

" ® removed ® removed
m intact m intact
® seed set m seed set

61% of pollen is being lost
from system!

Translocation Implications

* Active management of seed set in wild and translocated plants a possible
commitment

* Planting density/spatial placement optimization for wasp attraction and secondary
pollinators




What next?

translocation sites

Not yet at restoring pollinators —
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Need to ensure not introducing
hybrid risk zones in
translocations




Human interactions

Bring conservation actions
to fruition
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Beyond orchids

Understanding of ecological networks means we can also exploit them to
improve translocation success

Mycorrhizal interactions when not obligate- do they improve translocation
success? 80% of plants have mycorrhizal associations!

Achieving self sustainability goals of translocations by considering pollinator
interactions and intactness of pollinator networks or co-release.

What level of management intervention/research investment are we
comfortable deploying to avoid extinction?



Thank you!

Any gquestions?
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