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The family Orchidaceae is the largest family of flowering plants
(Approximately 880 genera;  30,000 species;

more species than mammals, birds and reptiles combined)

Broad distribution from the Arctic circle
to Southern tropical rain forests and beyond

Calypso bulbosa

Ontario – 60+ species ; 44 species on the Bruce Peninsula



Diverse habitats:
• Terrestrial (various)
• Bogs/marshes
• Deserts
• Alpine
• Forest canopies (epiphytes)

Phalaenopsis sp. Masdevallia sp.



Orchidaceae flowers are complex and show huge diversity 

Eastern prairie fringed 
orchid

Cattleya sp.
Yellow lady slipper 

orchid



*Pollination mechanism

Transfer of ‘pollinia’ 
(masses  of pollen grains)

What features of orchid biology have  
resulted in extraordinary species diversification? 



*Many orchid species depend on ‘deception’ for pollination:

• Aromatic compounds attract pollinators but no reward

• Mimicry (floral parts look like female pollinators)

Darwin published a book on orchids but did not resolve this issue



Many species show mimicry
e.g. ‘Bee’ orchid flowers mimic female bees 

Ophrys sicula (Photo by Gunther Gerlach)

Some species mimic wasps, or flies 



Spiranthes sinensis

* Numerous seeds (thousands per capsule)

‘Dust’ seeds



*Unique seed structure, 

germination and seedling 

development

Usual seed structure

Orchid seed structure

‘Dust’ seeds



Hyphal coil (peloton)

Seed germination is dependent on fungi 

The fungal species involved 
are able to break down litter 

and transfer some of the resulting sugars
to the germinating seeds 



Unique intermediate structure between seed and seedling
- PROTOCORM -



*Association of photosynthetic seedlings
and adult plants with mycorrhizal fungi

Plant gains nitrogen, phosphorus other nutrients 
via fungal hyphae

Fungus gets sugars from plant



Many orchid species are 
mycoheterotrophs

Plants that lack photosynthesis
(non-green plants)



Sarcodes (the snow plant)

Monotropa uniflora
(Indian pipe)

Pterospora andromedea

Monotropoid species in Ericaceae



Corallorhiza striata Corallorhiza maculata

45 genera, 100+ species

*Orchidaceae family has the largest number of
non-green species



How do they survive?

• Receive sugars from 
green plants via fungal 

hyphae

• Considered to be 
‘cheaters’

Plants use fungi!

Monotropa uniflora 
(Indian pipe}

Corallorhiza striata



Corallorhiza trifida
Pinus contorta

Fungus

Research by Carla Zelmer and Randy Currah
(University of Alberta)



Rhizanthella gardneri 
(Western Underground Orchid)

Melaleuca uncinata 
(Broombush)

Photo by Dr. Mark Brundrett

Unique example

Fungus

Pollinated by small flies



* Adaptations to live as epiphytes

Aerial roots

Number of  epiphytic  orchid species = 15,000 



Specialized  peripheral tissue (velamen) 

Velamen absorbs water and nutrients
From rain; harbour microorganisms



Leafless orchid species  - ‘Ghost orchid’

Photos by Keith Davis

Photosynthetic aerial roots

Film: “Adaptation” loosely based on Susan Orlean’s book “The Orchid Thief”



* Adaptations for epiphytic  existence

Leaf anatomy

Thick-walled epidermal cells;
very thick cuticle

CAM photosynthesis – (stomata closed

during day open at night; CO2 converted 

to malic acid in vacuoles) 



Main drivers of orchid diversification
(Givnish et al. 2015; PNAS)

1. Pollination involving pollinia
2. Deceit pollination
3. CAM photosynthesis
4. Epiphytic habitat 
5. Expansion into tropical mountain habitats 



Commercial importance of orchids

Florist industry

Horticulture industry  - over 100,00 hybrids/cultivars
USDA Floriculture Crops Report = over $1 billion/yr

Popular genera: Paphiopedilum, Cattleya, 
Phalaenopsis, Dendrobium



In vitro seed germination and propagation of orchids 

Asymbiotic germination of seeds
and protocorm development

Clonal propagation 



Vanilla – obtained from pods and seeds of Vanilla fragrans

Vanilla vine and flower Vanilla pods (capsules)

Indigenous to Mexico, Guatemala, Central America



World’s leading producer of vanilla = Madagascar
2017 cyclone destroyed major portion of crop leading to 
world-wide shortage of vanilla for 2018
Price of pure vanilla has increased dramatically



State of orchid species worldwide:
International Union for Conservation of Nature 

lists 325+ species that are threatened

COSEWIC (Committee of the Status of 
Endangered Wildlife in Canada)

Lists five species that are endangered in 
Ontario

Eastern Prairie Fringed 
Orchid Three Pogonia species Small White Lady’s Slipper



Many populations are in decline worldwide due to:
• Loss of habitats
• Loss of pollinators
• Illegal collecting (Plant hunters in Victorian England)
• Climate change?

Counter measures: 
• Conserve habitats
• Rescue & relocation of 

populations
• In situ propagation
• In vitro propagation 
• Education



• Unique question-and-
answer format

• 140 questions/450 full-
colour images

• Written for gardeners, 

horticulturalists, 

teachers, students, 

anyone interested in 

plants!

Special Book Price: $20  (cash 
or cheque)



‘Flowers’ of Asteraceae



Flamingo plant (Anthurium) 



Why are stinging nettles so 
painful when touched?



Needle-like hairs on stems and leaves
contain histamines and other chemicals



What is the most expensive spice in the world?



The colourful flavouring spice, Saffron, 
obtained from the stigmas of a crocus.
It takes 150 flowers to make one gram of 

the spice! 



Thank you – Any Questions?

Milkweed in my garden


