Introduction
Cypripedium calceolus L. is an iconic orchid endemic to the northern hemisphere. In Europe, it is
critically endangered in most of its habitats, mainly due to the wild collection of this showy plant for
herbarium purposes or as a garden ornamental plant in the past and recent times. For example in the
UK, the vast over-collection of this plant in the 19th century resulted in an extreme reduction of
populations to one single specimen. The situation is less critical in Switzerland. However, although
some big healthy populations do still exist, large populations that previously counted thousands of
plants are now completely eradicated or reduced to a few dwindling plants. Wild collection and
picking of flowers is a process that has been going on for a long period of time as proven by a
photograph from a marketplace in La Neuveville, where wild collected plants were offered for sale in
the year 1921. Since then, legislation on the national and international level has passed several laws
to protect these plants. Nevertheless, the strict legislation has not stopped the poaching of plants as
demonstrated by many incidents, e.g. by the recent pillaging of the site near the Creux-du-Van in
Switzerland, where a healthy Cypripedium population with more than 2000 flowering individuals was
reduced to three individuals. Plants are collected by people that happen to stumble across them
when they are in flower or by unconscionable collectors that dig them up to sell them for a high
price. The fate of these plants is uncertain. In the best case, they may survive for some years in a
garden somewhere, but eventually they will die.
Since it has not been possible to propagate Cypripedium on the media used for tropical orchids, the
only sources for Cypripedium plants in the past were either the collection of wild plants or at best the
propagation by division of plants that were established in cultivation. However, in the last two
decades tremendous progress has been made in the media that sustain the artificial mass
propagation of orchids from seeds, including Cypripedium. Nowadays, a single good quality seed
capsule may yield thousands of plants in artificial mass propagation, whereas in a natural setting a
single capsule is estimated to only yield a few individuals at best. Artificial propagation enables
conservation projects to reinforce or re-establish natural populations in an unprecedented manner.
At the same time, it allows breeding companies to set up breeding programmes, in which plants that
have desirable traits and that are highly amenable to cultivation can be selected and used for the
breeding of novel varieties. In the last years, this has already led to an increase in the availability of
high quality artificially propagated Cypripedium, resulting in a dramatic decrease in price and a
subsequent drop in the demand for wild collected plants.
In the past, the Swiss Orchid Foundation has started different re-introduction projects, one of them
also in collaboration with the Sainsbury Orchid Conservation project that was carried out in the UK.
Volunteers that were somehow experienced in raising Cypripedium plantlets in vitro, disseminated
seeds that were obtained from wild plants and tried to grow them. Unfortunately, it proved to be
hard to establish seedlings directly from the flask to the wild. Consequently, volunteers tried to raise
the in vitro seedlings to larger plants that could eventually be transplanted to their destined locations
in the wild. Though, raising in vitro Cypripedium seedlings to mature plants without professional
horticultural equipment, expertise, and 24h/24h climate control takes a long time and demands
many losses. As outlined below, even in such a controlled environment, losses in seedlings from
parents without a history of selection for amenability to cultivation are substantial. Due to the
occurring problems, the Swiss Orchid Foundation decided to look for a suitable partner with the

expertise and the proven ability to successfully sow C. calceolus seeds in vitro and to subsequently
raise the seedlings to mature plants, which could be re-introduced to the wild. Additionally, the Swiss
Orchid Foundation had the idea that C. calceolus plants, grown by horticulturalists, will be made
available to the public for a low price. The wide availability of high quality cultivated plants is
expected to greatly reduce the collection pressure on wild populations, which would conduct to a
better long-term protection of the natural populations from over-collection. Thus, it was also
considered to be important that the horticultural partner would be able and willing to start up a
sustainable production of C. calceolus plants for commercial purposes from some of the seedlings to
be raised from the seeds of the wild populations. Consequently, the Swiss Orchid Foundation
contacted the Dutch breeding company Anthura B.V. that has a proven record of successfully raising
and breeding Cypripedium under the brand Garden Orchid. Representatives of Anthura B.V. were
invited by the Swiss Orchid Foundation to visit the wild populations of C. calceolus in Switzerland.
Also, representatives of the Swiss Orchid Foundation visited Anthura B.V. to convince themselves
that this company would be able to raise C. calceolus from seeds to mature plants. After these visits,
the Swiss Orchid Foundation and Anthura B.V. agreed upon starting a joint project on the reintroduction of C. calceolus in Switzerland, in collaboration with the nature conservation
departments of the cantons of Vaud, Neuchâtel, Bern, Basel-Land, Aargau and Obwalden. Anthura
B.V. would support the project by raising 2500 mature C. calceolus plants from seed of wild
populations to be delivered by the Swiss Orchid Foundation. A very important issue is the
documentation of the seed origin in order to guarantee the re-introduced of the plants into their
native populations. In the case of any remaining plants, Anthura B.V. would use these for further
breeding and selection instead of discarding them, with the aim to further decrease the collection
pressure on wild populations.
As C. calceolus is a protected species, it is covered by both, CITES regulations and national laws.
However, under Swiss CITES regulations C. calceolus resides under Appendix II, whereas under EU
regulations it resides under the much more restricted Annex A of Council Regulation (EC) No 338/97.
Therefore, we first had to clarify with which regulations the project complies. According to Swiss
CITES regulations it is not necessary to apply for an export CITES-permit for the wild collected C.
calceolus seeds. However, the Dutch CITES Management Authority requires an import CITES-permit
for wild collected seed and thus, also a Swiss export CITES-permit is required. We were further
informed that for wild collected seeds from plants residing under the restricted Annex A of Council
Regulation (EC) No 338/97 only a permit for re-introduction purposes is allowed under EU CITES
regulations and not for direct commercial purposes. As it was not clear if some remaining plants
resulting from these wild collected seeds for re-introduction in the wild could be used for further
breeding and selection, the Dutch CITES Management Authority advised us to apply for a permit for
re-introduction purposes with a clear project description to be assessed by the CITES Scientific
Committee.
With this project we aim at a sustainable re-introduction and protection of the endangered orchid
Cypripedium calceolus in its natural habitats in Switzerland. The project is unique as it serves as an
example of a successful collaboration between Swiss authorities, a non-profit organisation and a
privately held company to successfully re-introduce and protect an endangered species in the wild by
a combination of both re-introduction efforts and at the same time the reduction of the collection
pressure on wild populations by making high quality sustainably produced plants widely available. To

enable this project to efficiently protect C. calceolus, we sincerely hope that a CITES permit allowing
both, re-introduction and further breeding and selection, with remaining plants that would otherwise
be destroyed, will be granted.

Pollination, collection and cultivation of C. calceolus seeds from various populations
During the previous attempts to re-introduce C. calceolus in the wild, much experience was gained
on artificial pollination and the way, seeds should be collected. Artificial pollination will yield more
seeds per capsule as compared to natural pollination since the pollen load transferred by artificial
pollination is higher. Moreover, one can decide and record, which plants are outcrossed, with the
aim to obtain a good spread of genetic diversity. For re-introduction purposes our objective is to
establish a good representation of the available gene pool of a given population. This is best achieved
by outcrossing as many individuals from a population as possible. However, there is a trade-off
between the amount of capsules that can be produced within a population and the costs involved of
sowing out a big number of capsules. Another issue is that in some populations only a couple of
plants are left. Although one would like to reinforce these populations with as many plants as
possible, the number of capsules to be produced on these plants will be limited since too many fruits
will weaken the plant. In addition, the number of possible genetic combinations within a small
population is very limited. A limited gene pool in a population may cause inbreeding depression,
resulting in poorly growing offspring and tremendous losses during artificial propagation and the
actual re-introduction into the wild. Without molecular data on the gene pool of a population, these
negative effects will only become evident when the seedlings of these plants are grown in the
greenhouse. If inbreeding depression occurs and is severe, it remains to be seen if the concerned
population will still be viable or whether it will dwindle for some time and eventually become extinct
as a result of the depleted gene pool. In the case of severe inbreeding depression, we consider either
the introduction of plants from one or several other populations used in this project or to start a
second attempt of re-introduction by using the gene pool of nearby populations during outcrossing.
Once the plants have set seeds, two techniques of sowing may be used: “ripe seed” vs. “green
capsule”. In the first technique, seeds are allowed to fully ripen and harvested when the capsule
starts to turn yellow to brown. The capsule is then dried and after drying seeds are removed from the
capsule and stored until sowing. Upon sowing, seeds are treated with bleach to both sterilise them,
but also to permeate the seed coat and to destroy dormancy factors present in the seeds. The
optimum bleach time is hard to estimate and varies from capsule to capsule. Therefore, it is best to
try a range of various bleaching times within a certain time window. This method is very laborious,
yields only few seedlings, and germination is slow and less homogenous as compared to the green
capsule technique. These disadvantages and delays cause the seedlings to be deflasked one season
later as compared to the green capsule technique.
With the green capsule technique, the capsule is harvested just after the embryos have developed,
but prior to the production of dormancy factors and the impermeation of the seedcoat. For C.
calceolus this process takes about 6 weeks, depending on the prevailing weather conditions at the
site. This requires some practical experience to get the right moment for harvesting. After harvesting
the capsule, it must be transferred as soon as possible to the laboratory where it must be sown out

directly. In the laboratory the capsule’s surface is sterilised and cut open. The seeds are transferred
to the sowing medium. When the timing is right, germination is visible after three weeks (the
growing embryo breaking through the seed coat). The advantages of this method are that it is not
very labour intensive, germination is homogenous, yields in seedlings are high and that the seedlings
can already be planted in the following season. Moreover, the reduced time the capsule spends on
the plant diminishes the risk of its loss (frugivory or an infection by a fungus). The major drawback of
this method is that the harvest of the seeds must be at the right point of time and that the capsule
must be transferred to the tissue culture laboratory of Anthura B.V. in Bleiswijk as soon as possible.
Reinforcement of CITES regulations may interfere with this tight schedule and have to be taken into
account to decide if this method is feasible.
After the sowing at the tissue culture laboratory of Anthura B.V. in Bleiswijk, the Netherlands, the
resulting seedlings will be replanted twice in the greenhouse. During the second replanting, only
healthy seedlings will be transferred to a fresh culture vessel. For sowings having no history of
cultivation, it is estimated that 30% of the seedlings will be discarded at this stage. At the end, a seed
capsule yields on average about 1000 healthy seedlings to be deflasked. Some capsules may yield
many more plants, whereas others will yield no or only a few seedlings. The number of seedlings a
particular capsule will produce depends on all factors described above.

Raising the resulting in vitro seedlings to mature plants
When the seedlings are ready to be deflasked, they are taken out of the tissue culture vessels and
receive a three month vernalisation period to break the dormancy of the shoot. As only healthy
seedlings have been selected during the first and second replate, only few additional losses are
expected at this stage. The seedlings are then grown for a year in the greenhouse after which they
will be potted. With plants having no history of cultivation or breeding, one should take into account
losses of about 50% on average. Again, a large variability in performance of seedlings originating
from different capsules is expected, depending on the quality and variation in the underlying gene
pool. At this stage, the seedlings are extremely vulnerable as they are transferred from the sheltered
in vitro environment to the “real world”. Much care has to be taken in cultivation to keep constant
conditions to prevent damping off. Damping off diseases may cause the loss of the shoot at this
stage, inevitably leading to the demise of the young seedling. Large established plants may overcome
diseases, but seedlings are extremely vulnerable to them.
After potting, losses of up to 10-20% may still occur. Usually, seedling populations having a history of
large losses in previous steps of the process will also continue to have these losses in future steps. At
the potting stage, the plants become very costly, both in terms of expenses and space. The Swiss
Orchid Foundation and Anthura B.V. have agreed that Anthura B.V. will deliver 2500 healthy, full
grown plants for free, which will be distributed evenly to the re-introduction projects in the six
participating cantons. Plants will be re-introduced according to the origin of the population under
supervision of the Swiss Orchid Foundation, which will decide how many plants should be raised for
each of the populations. The amount of seedlings that are necessary to be potted to obtain the
desired numbers for each population will be determined by the expert horticulturalists from Anthura
B.V. Based upon the decision of the CITES Scientific Committee, excess plants may be discarded or
grown on for further selection and breeding of Anthura B.V.. Unhealthy and damaged plants or

plants that are not selected for further breeding will be discarded. Alternatively, excess plants might
be sold both to reduce collection pressure on wild populations at an early stage and to somewhat
reduce the costs of the project for Anthura B.V. However, whether selling of surplus plants will be
allowed or not under the CITES permits we are applying for, is at the decision of the CITES Scientific
Committee.

Re-introduction and planting out of mature plants
After being grown for one year in a pot, the plants are more robust and the first re-introduction trials
may start. However, most plants will be kept in controlled conditions in the greenhouse for one more
year, as they will become extremely robust. Since we are planning to re-introduce the plants during
different points in time in order to increase the survival rate, Anthura B.V. will apply for one or more
re-export CITES-permits of the mature plants to Switzerland. The Swiss Orchid Foundation will again
apply for the necessary CITES import permits for re-import into Switzerland in collaboration with the
Nature conservation authorities of the cantons, where the plants originate from (for further detail,
see the task list). The re-introduction of the plants will be coordinated by the Swiss Orchid
Foundation. Volunteers will take the plants to the various sites in the mountains and plant them.
Additionally, staff of Anthura B.V. will give advice how and whento plant them out or some
volunteers of Anthura B.V. may help as well with planting. The re-introduction sites and plants will be
managed and monitored by the Swiss Orchid Foundation.
Concluding remarks
In this project, a non-profit organisation and a commercial company will join forces to re-introduce
Cypripedium calceolus in Switzerland. This is a serious effort and will also serve as a trial to combine
the best of both worlds. On one side there is the Swiss Orchid Foundation with volunteers dedicated
to the conservation of C. calceolus. In previous re-introduction projects, the planting out of in vitro
seedlings proved to be an impassable barrier in the re-introduction of C. calceolus. The other partner,
Anthura B.V., is a commercial company that has the proven specialist knowledge, skills and facilities
to produce Cypripedium from seeds to fully established plants. Moreover, from the plants selected
for further breeding, C. calceolus-lines may be generated that are more amenable to cultivation. This
will eventually yield plants that will be commercially available at a low price, thereby reducing the
pressure by illegal collection on wild populations and making re-introduction projects in the future
no longer necessary and thus help to protect the endangered plants in their native habitats. The
recent pillaging of the site near the Creux-du-Van as described above underlines that making
sustainably produced C. calceolus widely available is an important part of the total conservation plan.
Declaration of interests
This project gives Anthura B.V. the opportunity to demonstrate its commitment to responsible
stewardship, its affinity to nature and conservation, and will hopefully yield some positive
publicity.The total costs of this project are estimated to amount to €30.000,-, and should be regarded
as sponsoring of this project by Anthura B.V. The possibility to sell any surplus plants from this
project (if allowed by Cites) will help to reduce the costs of this project for Anthura B.V. somewhat,
but will be far from sufficient to cover the total costs. Moreover, although threatened in its natural
habitat by collection, C. calceolus is considered more as a collector’s item than a product for the mass
consumer market. Since well-cultivated C. calceolus plants will easily survive compared to wild

collected plants, the market for collectors will be readily saturated by only a small number of
cultivated C. calceolus plants, immediately releasing collection pressure on wild populations. This
number is considered small as compared to the numbers of hybrid Cypripedium plants sold by
Anthura B.V. in the regular consumer market. In the long term, some of the plants to be used for
further breeding, as proposed in this project, may or may not result in commercially interesting
breeding lines that may yield vigorous hybrids that are suitable for mass production of novel varieties
for the consumer market. If so, this should be regarded as a bonus.

Task list Swiss Orchid Foundation
1. Arrange for permits for seed collection of the various populations from the cantons involved
(ongoing).
2. Arrange for CITES export permits to the Netherlands for seeds (capsules). Multiple permits
may be required due to different harvesting times of capsules at various sites.
3. Perform artificial pollinations of C. calceolus at various sites.
4. Harvesting the capsules at the right time and ship them to the tissue culture laboratory of
Anthura B.V. with all required permits and documentation.
5. Check on progress of the project at Anthura B.V., selection of the plants to be planted out.
6. Indicate the required numbers to be planted out for each re-introduction site.
7. Arranging for the re-import permits of the plants prior to their re-introduction in Switzerland
and taking care of the respective costs.
8. Taking care of all Swiss custom requirements for the import of the plants, taking care of all
costs of import tax or arrange for tax exemptions if possible and all other costs required for
import of the plants into Switzerland.
9. Selection of the plants to be re-introduced.
10. Arrange for proper care upon receipt of the plants prior to planting out at the various reintroduction sites.
11. Coordination and planting of the specimens at the various re-introduction sites.
12. Provide subsequent monitoring and management of the re-introduction sites.
13. Report on progress of the project.

Task list Anthura B.V.
1. Arrange for the import permits for the seed capsules and taking care of the respective costs.
2. Provide proper instructions and materials to harvest and ship seeds to the tissue culture
laboratory of Anthura B.V. This will be done during the visit of the Swiss Orchid Foundation in
May 2014.
3. Aseptical sowing of the seeds in the laboratory.
4. Inspection if the material is free from known seed transmissible viruses by the Anthura B.V.
Plant Pathology Lab. Materials tested positive for viruses will be destroyed.
5. Raise the seeds of in vitro seedlings to a final number of 2500 plants required for reintroduction. In case of bad germination, infection or other causes leading to lower numbers
of in vitro seedlings as expected, as much seedlings as possible will be produced.
6. Deflask and select seedling-transfer to the greenhouse.
7. Raising the in vitro seedlings to mature plants in pots.
8. Selection of plants for both ex situ conservation and further breeding.
9. Arranging CITES re-export permits and transport of the plants for re-introduction to the Swiss
Orchid Foundation in Switzerland and the respective costs.
10. Provide advice on planting out or on other issues that may come up during the project.
11. Additionally, volunteers from Anthura B.V. may help with planting out of the plants at the
various re-introduction sites in their own time.

First attempt by Samuel Sprunger

Cypripedium calceolusTestplants from Anthura bed out in the garden of Samuel Sprunger in
September 2013

The plants in flower in spring 2014.

