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The importance of habitat conservation for recruitment and seedling survival

%) Habitat conservation is fundamental,
b Y but sometimes populations may be
small even in suitable habitat

Population
reinforcement =



https://www.youtube.com/channel/UCpr4ef82GI13KgUMKRNZ1CQ

Population size and genetic diversity
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Population size and genetic diversity
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Population reinforcements from ex-situ (in vitro) seed germination
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A total of 14 species were reproduced from
seed and used to reinforce wild populations

10,145 plants were returned to the wild

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



The Conservation of the
Native Orchids of Lombardy
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In 2006, we have nonsthelass
been able to produce enough
péants to substantially increase
the original population and also
re-getablizsh populations that
have previously disappearad
—over 75 mature plants of this
extramely rare species wers
produced and used o reinforce
the population of Monte Barro.
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\' _"" p ~ Le popolazioni di orchidee sono sottoposte a due principali tipl di minacce, la perdita di habitat

e |la raccolta di esemplari. La prima e nivolta indiscriminatamente a tutte le specie, mentre la
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CONSERVAZIONE DELLE ORCHIDEE

Sara Magrini & S5imon Pierce

Le attivita per la conservazione delle orchidee rica-
dono in due categorie principali, come previsto dalla
Convenzione sulla Conservazione della Diversita
Biologica (CBD), adottata nel 1992 a Rio de laneiro e
ratificata dallo Stato italiano nel 19g94: la conservazio-
ne in situ (principalmente protezione |legale e conser-
vazione degli habitat) e la conservazione ex situ (che
riguarda la conservazione di piante, semi e polline al
di fuori del’'ambiente naturale). Due approcci che, pur
essendo indipendenti, non sono antitetici ma, anzi,
devono essere complementari per la conservazione
della diversita genetica e degli orgamsrm rlspettma-
mente all'interno e al di fuori dg
rali. Una concezione modern:
biodiversita deve quindi pre
attivita in situ ed ex situ, con
plinare e trasversale.

La conservazione in situ
La conservazione degli hj
fondamentale per la conserva

merciali e protegge indirettamente le orchidee ridu-
cendo il mercato per la vendita di piante raccolte in
natura. Strumenti di protezione legale come guesto
sono importanti, ma agiscono limitando la perdita di
piante mentre fanno poco per garantire il futuro dei
loro habitat o tantomeno per aumentare |3 disponibi-
lita di habitat idonei. In Europa, la pit importante pro-
tezione in questo ambito & fornita dalla cosiddetta
Direttiva "Habitat” (Direttiva del Consiglio n. g2/43/CEE
“Conservazione degli habitat naturali e seminaturali e
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Critical phase 1: Finding plants and obtaining seed




Spiranthes aestivalis
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Liparis loeselii
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Himantoglossum adriaticum
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Increasing the germination percentage of a declining native
orchid (Himantoglossum adriaticum) by pollen transfer and

outbreeding between populations
S. Del Vecchio' (@, S. Pierce?(®, E. Fantinato' (® & G. Buffa'
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Keywords

ABSTRACT

Conservation; cross-pollination; dry

grasslands; isolation; population size. e The declining native orchid Himantoglossum adriaticum H. Baumant
endemic of priority interest (92/43/ EEC, Annex II). Northern Italian
H. adriaticum are small and isolated, with depressed seed set. Given
implications for plant population conservation, we tested the hypotheg
pollen transfer (hand-pollination) and outbreeding between populd

fruit set and seed germination percentage.

Correspondence

S. Del Vecchio, Department of Environmental
Science, Informatics and Statistics, Ca’ Foscari
University, Venice, ltaly.

E-mail: silvia.delvecchio@unive.it ® The background fruit set and in vitro germination rates were determing

ence populations. An artificial cross-pollination experiment included (
Editor fer from one large population to two small and isolated populatic
H. Pritchard

transfer between two small but not isolated populations; (c¢) within-po
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Fig. 1. Study area and sarmpiing design, The arrows indicate. the potlen
fransfer for the cross-podimaton emenment, while 'n’ ncicates the number
ot shoots i each population. Dark grey populations were used tor the cut
breading experiment; light grey populations were used a5 the reference pop
ulations. o investigate the background germination capacity  of
Himantogiassum adriaficum




Himantoglossum adriaticum




Himantoglossum adriaticum




Critical phase 2: Germination
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Ramsay & 8) Bot. J. Linn. Soc. 126(1-2): 173-181

ypripedium calceolus




Cypripedium calceolus
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Pierce, S. and Cerabolimi, B.E.L. (2011), Seed Sci. & Technol., 39, 199-203

Research Note

Asymbiotic germination of the White Mountain Orchid
(Pseudorchis albida) from immature seed on media enriched

with complex organics or phytohormones

S. PIERCE AND B.E.L.. CERABOLINI

105 plants used for population reinforcement
in 2011

70

Pseudorchis albida
BO -
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Figure 1. Final germination percentages of immature Pseudorchis albida seed on basal medium (control), basal
medium plus complex organic media (coconut milk, banana powder, mall extract and yeast extract; 5%) and
basal medium plus phytohormones (6-benzylaminopurine, gibberellic acid, kinetin, thidiazuron: 20 mg L').
Values represent the mean + 1S.E. of five replicates. Different letters indicate significant differences between
means (ANOVA and Tukey's multiple comparison procedure).



Plant Biosystems, Vol. 144, No. 1, March 2010, pp. 121-127

" Taylor & Francis

Tanylor & Francis Group

Outbreeding and asymbiotic germination in the conservation of the

endangered Italian endemic orchid Ophrys benacensis

S. PIERCE, A. FERRARIO, & B. CERABOLINI
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Pea seed extracts stimulate germination of the terrestrial orchid Ophrys
apifera Huds. during a habitat restoration project

SIMON PIERCE!, VALENTINA GUIDIZ, ANDREA FERRARIO™?®, ROBERTA M. CERIANT,
MASSIMO LABRAZ, ILDAVAGGE', & BRUNO E. L. CERABOLINI®
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Figure 3. Propagation inm wire, culdgvadon and populaton
reinforcement of Oplirys apifera: (A) a seedling (protocorm) with
thizoids 7 months after sowing  witre on Malmgren's medium
plus 5% (w'v) coconut milk, (B) plantdets with the fimst green leaf
and rhizoids growing n the dark at 8 months after sowing, ready
for mansplinmrion to De Wit mbes, (C) planters at 11 months
after sowmg, growing in De Wit tubes on Malmgren’s medium
plus 10% (wv) coconut mulk in the hight, (D) twber production
i virro 26 months after sowing, (E) 3-year old plants in cultivation
in a temperate preenhouse, (F-H) three of the 391 wbers used
during population remforcement st Parco Monte Barro, Leceo,
Italy, in 201 1, shown at 4-vear after sowmg, in the summer restng
phase when plants can be handled and mansplanted, (1, |) rosettes
of the tubers shown in G and F, respectively, in the spring of the
fifth year (1.e. B months after transplanmton to the wild), and (k.
L) some of the 17 plants i flower and in fruit Jater in the fifth year
{both photos taken on 1/6/2012). Photos by Simon Pierce.
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Enzymatic scarification of Anacamptis morio (Orchidaceae) seed
facilitates lignin degradation, water uptake and germination
S. Pierce' (), A. Spada’, E. Caporali®, R. M. Ceriani® & G. Buffa®
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Visible light ] UV excitation

EXAMPLE 1
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Enzymatic scarification of Anacamptis morio (Orchidaceae) seed
facilitates lignin degradation, water uptake and germination
S. Pierce' (9, A. Spada’, E. Caporali®, R. M. Ceriani® & G. Buffa®

1 Department of Agricultural and Environmental Sciences (DiSAA), University of Milarn, Milan, (taly
2 Department of Biosciences, University of Milan, Milano, italy
3 The Mative Flora Centre (Centro Flora Autoctona; CFA), oo Parco Morie Barm, Galbaate, Naly

4 Department of Emaronmental S0ences, Informatcs and Statistics, University Ca' Foscari of Versce, Verice, Italy EXAMPLE 2

EXAMPLE 3

500 pm

Fig. 51. Examples of seeds of Anacamptis morio (Orchidaceae) exposed to fluorescein and washed in distilled water, seen
under visible light (left column) or UV light (right column), respectively, with water uptake evident for individual seeds as

fluorescence within the embryo. [Alberto Spada, Simon Pierce).
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Enzymatic scarification of Anacamptis morio (Orchidaceae) seed
facilitates lignin degradation, water uptake and germination
S. Pierce' (9, A. Spada’, E. Caporali®, R. M. Ceriani® & G. Buffa®

1 Department of Agricultural and Environmental Sciences (DiSAA), University of Milarn, Milan, (taly
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2 Department of Biosciences, University of Milan, Milano, italy
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4 Department of Emaronmental S0ences, Informatcs and Statistics, University Ca' Foscari of Versce, Verice, Italy
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Fig. 1. Final germination of Anacamptis morio after 6 months of exposure
to 1 U laccase, incorporated directly into the agar substrate (Malmgren's ter- () T .
restrial orchid medium) in vitro, compared to a standard bleach surface ster-
Control Laccase

ilisation/scanfication treatment (10% bleach for 10 min; control). Values
represent means + 1 SE. Asterisks, ***denote a significant difference
between means at P < 0.001 (Student’s f-test; n=25) Treatment



Himantoglossum adriaticum
mature seed in nylon mesh seed packages; after
Batty et al. (2001) New Phytologist 153(3): 511-520

Pore size 90 um
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Cypripedium calceolus e T | £5A
mature seed in nylon mesh seed packages; after e SR
Batty et al. (2001) New Phytologist 153(3): 511-520




Spiranthes aestivalis




Spiranthes aestivalis




Spiranthes aestivalis




Critical phase 3: Cultivation in vitro




The plantlets are ready to
be transferred to larger
containers when one
small green leaf is visible

De Wit tube
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Critical phase 4: Cultivation in soil







> ‘ Ophrys benacensis,
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. Keep the humidity high in the first week by covering thé plants with the
- - " tops of De Wit tubes, but do not leave these in the sun
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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



Goodyera repens :
?7 Woodland species can be grown on

coconut fibre, leaf litter and moss
. i
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Critical phase 5: Transplantation to nature










The leaves have died back, but the tubers Ibok beautiful
— this is the right moment for transplantation
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tro, at 3 years after transplantation
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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 #




Reintroduction of 350 plants of Ophrys benacensis and 40 Serapias vomeracea,

using seeds collected from Bergamo province and Lecco in 2018, propagated in vitro
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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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P e Conservation of Terrestrial Orchids Kindle Edition

by Simon Pierce (Author) Format: Kindle Edition

See all formats and editions
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Simon Pierce

with Juri Betarti Orchids include some of the rarest and most beautiful plants in nature, but their existence in Europe is
intimately intertwined with agriculture and traditional ways of life throughout the richly diverse geographic
landscape of the continent. This book charts the spread of orchids alongside traditional agricultural
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methods and, following the tumuftuous changes in human society since industrialisation, the efforts of
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