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Project areas



The importance of habitat conservation for recruitment and seedling survival

Habitat conservation is fundamental, 
but sometimes populations may be 
small even in suitable habitat 

Ophrys benacensis

Ophrys sphegodes
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Chalicodoma parietina

Population
reinforcement = 

‘Assisted recruitment’

https://www.youtube.com/channel/UCpr4ef82GI13KgUMKRNZ1CQ
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Population size and genetic diversity

Data from:

https://commons.wikimedia.org/wiki/User:Joachim_Lutz


Brzosko et al. (2011) Plant Systematics and Evolution 295: 83-96.

Cypripedium calceolus
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Population size and genetic diversity



Anacamptis morio, A. pyramidalis, Coeloglossum

viride, Dactylorhiza traunsteineri, Goodyera repens, 

Gymnadenia conopsea, G. odoratissima, Nigritella 

nigra ssp. rhellicani, Orchis provincialis, Ophrys

apifera, O. benacensis, O. sphegodes, Pseudorchis

albida, Serapias vomeracea

A total of 14 species were reproduced from 

seed and used to reinforce wild populations

10,145 plants were returned to the wild

Population reinforcements from ex-situ (in vitro) seed germination
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2016



Critical phase 1: Finding plants and obtaining seed



Spiranthes aestivalis
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Liparis loeselii
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Cypripedium calceolus
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Himantoglossum adriaticum
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Himantoglossum adriaticum



Himantoglossum adriaticum



Critical phase 2: Germination







Ramsay & Stewart (1998) Bot. J. Linn. Soc. 126(1-2): 173–181

Cypripedium calceolus



Cypripedium calceolus





105 plants used for population reinforcement
in 2011







Control Bleach scarification Enzymatic scarification







Himantoglossum adriaticum
mature seed in nylon mesh seed packages; after 

Batty et al. (2001) New Phytologist 153(3): 511-520

Pore size 90 µm



Cypripedium calceolus
mature seed in nylon mesh seed packages; after 

Batty et al. (2001) New Phytologist 153(3): 511-520



Spiranthes aestivalis



Spiranthes aestivalis



Spiranthes aestivalis



Critical phase 3: Cultivation in vitro



De Wit tube

The plantlets are ready to 

be transferred to larger

containers when one 

small green leaf is visible

Serapias vomeracea





Ophrys benacensis



Critical phase 4: Cultivation in soil







Ophrys benacensis

Potting compost

Sphagnum moss peat

Fine sand

Perlite

Substrate



Ophrys benacensis

Mix it up!



Keep the humidity high in the first week by covering the plants with the 

tops of De Wit tubes, but do not leave these in the sun





Ophrys sphegodes



Ophrys sphegodes

Ophrys apifera



Ophrys sphegodes
Ophrys apifera

Ophrys benacensis



Serapias vomeracea



Most species need good drainage and dry soil, but wetland

species do NOT

For these species, do not add sand to the growth medium, 

stand in water but be careful as rotting can occur

Dactylorhiza traunsteineri



Goodyera repens
Woodland species can be grown on 

coconut fibre, leaf litter and moss



Critical phase 5: Transplantation to nature







Ophrys apifera

The leaves have died back, but the tubers look beautiful 

– this is the right moment for transplantation



Ophrys benacensis





All plants produced in vitro, at 3 years after transplantation



All plants produced in vitro, at 3 years after transplantation



Serapias vomeracea



Parco Regionale di Montevecchia e della Valle del Curone, 30/July/2021
Reintroduction of 350 plants of Ophrys benacensis and 40 Serapias vomeracea, 
using seeds collected from Bergamo province and Lecco in 2018, propagated in vitro



Parco Regionale di Montevecchia e della Valle del Curone, 30/July/2021
Reintroduction of 350 plants of Ophrys benacensis and 40 Serapias vomeracea, 
using seeds collected from Bergamo province and Lecco in 2018, propagated in vitro





Conclusions

• Population reinforcement using plants produced from seed is a time 

consuming process that involves more failure than it does success 

(BUT it does work!)

• Long-term monitoring is rarely part of financed projects, but our 

observations suggest that reintroduced plants do survive and do 

effectively increase population sizes
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