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Introduction:
The Royal Game Preserve park has been a major collection of woody species since its foundation. These prominent species were planted at various periods during the park’s development primarily as compositional accents, clusters, or prominent stand-alone trees, and created the typical, unmistakable composition to the entire park over time. In certain parts of the park, introduced species are dominant and the entire internal composition builds solely on them, with domestic woody species forming merely the outer casing of the composition (e.g. in the Old Park).
However, this is not a typical collection of woody species where the arrangement of the plants is governed by a collector’s plan, but a compositional whole includes a woody species collection, which is an integral aesthetic part of it and accentuates the overall park composition.Many significant trees grow to reach a major size and can be rated as some of the largest in the Czech Republic (e.g. Taxodium distichum, Quercus alba and Pseudolarix amabilis).
 Existing historical records (Svoboda 1981) indicate that as many as 123 deciduous and six coniferous woody species were grown in the park, for the first time on the Czech territory, as early as between 1835 and 1844. This figure is not the sum of all species grown in the Royal Game Preserve; it refers exclusively to first introductions. This fact alone underpins the importance of the tree collection in the park in the entire Czech territory. Several of the trees recorded as first introductions can still be found in the park.
Just as the park composition changes over time, so does the presence of the individual tree species in the park. This is greater in certain periods, and lower or stagnating in others. Many valuable specimens are disappearing from the park, whether naturally due to their age or as a result of various environmental influences. These influences are currently referred to generally as climate change and include the flooding in 2002 and 2012 as well as the major drought in 2017, 2018 and 2019. Despite the increased care provided to old and valuable trees, it is becoming increasingly necessary to replace them with new specimens.
The overview of prominent species in the Royal Game Preserve park proposed for overpopulation in the Lesy hl. m. Prahy forest nurseries was prepared to cater to the necessity of retaining at least some authentic specimens of the plants that have given the park its unmistakable appearance since the time of its foundation in the form that we know today.
All the valuable taxa, which are authentic in the composition, were selected for overpopulation. The value of these taxa is defined by an intersection of the criteria of authenticity in the composition and introduction value. If the composition includes multiple specimens of one taxon, the specimens with the highest horticultural value.
The overpopulation project will result in the preservation of a valuable gene pool of both indigenous domestic and valuable introduced plant species.
The project also includes the acquisition and raising species that were formerly present in the park composition and perished without any authentic progeny. These species, mostly not grown commonly, will be propagated or purchased and grown until reaching size suitable for planting. By the same token, the overpopulation project includes growing new, scarcely available taxa planted in the park.
The overpopulated and grown species will also be recorded in the dendrochronology survey databases and ‘greenery passport’ in order to clearly distinguish parental specimens from further generations, if any.

Method of selecting the taxa for overpopulating:
In terms of type and currency, the taxa can be divided into five categories that differ in the method of obtaining the young material and in the importance or presence within the current composition of the park. These are the taxa (usually specimens) that are still growing in the park at this time.
1. Important existing wood species taxa intended for overpopulating
2. Important taxa that once grew in the park but are not present currently. Historical documents illustrate the original location of these taxa within the park composition.
3. Important taxa that once grew in the park but are not present currently, whose location within the original park composition is not known.
4. Important domestic tree species forming the majority of the park’s main structural tree stands. Original woody species gene pool often dating back to the strata of the park composition that pre-date early 1900s.
5. Species not grown in the park, but providing strong accents complementing today’s composition. These taxa are usually grown in European forest nurseries only sporadically in small sizes not suited for planting in an urban park.
The proposal for overpopulation relies on the certified Methodology for Describing Living Collections in Monuments of Garden Art for Recording in Central Collection Registries, which defines the core principles and rules in terms of the importance and value of species within the composition.

1. Important existing wood species taxa intended for overpopulating
In accordance with Methodology for Describing Living Collections in Monuments of Garden Art for Recording in Central Collection Registries (Institute of Botany, Czech Academy of Sciences, 2015), we consider these species to be of maximum compositional value and spatially authentic. Many of them are first introduction specimens of their species in the territory of Bohemia or at least Prague. Given that many of such specimens are beginning to deteriorate due to their old age, the preservation of this precious gene pool is an important task within the Royal Game Preserve as well as on a national scale. In addition, the majority of species identified for overpopulating are not readily available in the European forest nursery market. Should these taxa perish without the subsequent planting of new specimens, this would result in a cultural and historical loss as well as in a major impairment of the park’s composition and its aesthetic and biological value.
The species that the above Methodology considers extremely valuable are primarily chosen for the overpopulation.
In terms of the compositional value of a specimen, these taxa are ranked in categories 1., 2. and 3., i.e.:
1. Extremely valuable species - the species has a determining importance for the composition and conveys major aesthetic qualities (a major solitary tree, cluster, or accent)
 2. Species valuable in terms of compositional principles and their overall application (vista framing, vegetation cover, typical species of the composition, screens, etc.)
 3. Species valuable in terms of compositional details (within small areas in the park, usually unrelated to the overall composition)
In terms of the originality of a specimen in the composition, these taxa belong to categories 1. and 2.
1. Original specimen - a highly authentic specimen present within the composition ever since its foundation or pre-dating it; the most valuable parameter with the highest heritage value whose preservation (at least as multiplied material) is a priority in the facility. 
2. Specimen added to the composition at a later stage of the facility’s history (‘historical track’ means a development stage), which does not collide with the overall composition or which is allowable in terms of the defined conservation plan. In terms of the facility’s development, these species are extremely valuable and their preservation is a priority, or at least they are left for life.
The overpopulation will yield material to supply the new plantation of historical (original) taxa, obtained by multiplying the original specimen (in accordance with the Methodology), resulting in a highly valuable successor tree of known origin used in the composition with full authenticity. Since the propagation will be vegetative, the resultant specimen will be virtually identical to – or a clone of – the former tree. This will preserve the spatial, time, compositional, and historical continuum over the majority of the park.
In terms of the introduction value of a specimen, only species of categories 1. and 2. are suggested for overpopulation, i.e.:
1. Unique introduced taxon of a nationwide or European importance. This means the first introduction of the taxon in the national territory, or on the continent, or a taxon of a hybrid origin originating or found within the facility. Alternatively, this can be a taxon obtained from the introducer or from the author of the taxon name (Vilmorin, Wilson etc.). 
2. Less common introduced taxon (on a national scale). This means a scarce tree on a national scale, not included in the standard commercial product range of nurseries. This can be a botanical species as well as a hybrid or a cultivar with the same characteristic.
The growing of the majority of such specimens in the park can be traced back at least to the 1930s and, with certain, as far as the mid-1800s.
In total, these are 22 woody taxa, 19 of which must be propagated in a vegetative manner (grafting, inoculation) and three must be propagated generatively (via seeds). An overview of such taxa is provided in the table below.
	Acer pseudoplatanus ‘Purpurascens’

	Carpinus betulus ‘Pendula’

	Fraxinus excelsior ‘Diversifolia’

	Fraxinus excelsior ‘Erosa’

	Ginkgo biloba ‘Horizontalis’

	Chamaecyparis pisifera
Chamaecyparis pisifera ‘Argenteo – variegata’

	Populus alba ‘Pendula’

	Populus lasiocarpa

	Pseudolarix amabilis

	Pyrus eleagrifolia

	Quercus alba

	Quercus macrocarpa

	Quercus petraea ‘Cochleata’

	Quercus petraea ‘Mespilifolia’

	Quercus petraea ‘Muscaviensis’

	Quercus petraea ‘Purpurea’

	Quercus robur ‘Concordia’

	Quercus robur ‘Fastigiata’

	Robinia pseudoacacia ‘Tortuosa’

	Taxodium distichum

	Tilia petiolaris

	Tilia platyphyllos ‘Laciniata’






2. Important taxa that once grew in the park but are not present currently.
- Located
These species used to be an integral part of the park composition for decades, but have disappeared from the park over time due to age or unfavourable factors in recent years. Unfavourable factors include the two most recent floods and the subsequent protracted flooding of the park, the construction of the Blanka tunnel and other construction work in the park, and the lasting drought of the past few years. All these influences in conjunction with the considerable age of certain specimens significantly contributed towards the perishing even of the species that appeared highly promising in the Royal Game Preserve.
In addition, the precise locations of these taxa are known in particular thanks to species stock taking and other documents regarding the park that have recorded the locations of specific taxa. In effect, the precise location of such species can be documented at least back to the 1930s.
The species mentioned are often quite rare, and are not cultivated in most forest nurseries today or are grown in small quantities and small sizes unfit for planting. These species will have to be raised from small seedlings in a nursery or overpopulate using existing specimens growing elsewhere in the Czech Republic.
As of today, these comprise 8–10 taxa rated as the woody species sub indent 1. The location of these species is known but they have not survived, therefore the authentic gene pool of the Royal Game Preserve woody species will not be maintained in this respect.
	Acer pensylvanicum

	Fraxinus pensylvanica ‘Aucubaefolia’

	Quercus lyrata

	Quercus marilandica

	Quercus robur ‘Fürst Schwarzenberg’

	Qurcus robur ‘Pectinata’

	Tsuga diversifolia







3. Important taxa that once grew in the park but are not present currently.
- Not located
The reason why these taxa should be propagated is the same as in the previous chapter, except for the fact that we do not know today those specimens precise location in the park composition. We know of those species being present in the park only from literary or oral sources. The growing of at least some of those specimens can be documented back to the 1930s.
The method of obtaining and raising those specimens is the same as with the aforementioned taxa that have been located.
These comprise 5–7 woody taxa.
	Betula lutea

	Carya ovata

	Chamaecyparis obtusa

	Magnolia hypoleuca

	Magnolia obovata

	Picea asperata var. notabilis

	Populus canadensis ‘Aurea’ (syn.: ‘Serotina Aurea’)

	Quercus montana



4. Important domestic tree species forming the majority of the park’s main structural stands. 
Many domestic woody species are currently being planted in the park that have formed the backbone of the park composition both in the past and present. However, this planting does not respect the originality of the gene pool and the local specimens at all. It involves a pan-European mix of various genotypes and ecotypes of plants that may result in poor adaptation to the site and overall deterioration of their long-term functioning. This is primarily due to the current globalised forest nursery industry. In effect, the park includes the indigenous small-leaved lime whose seeds were collected in Hungary, the resulting seedlings grown in Poland and raised to the final planting stage in the Netherlands. 
The goal of overpopulating the principal domestic structural species is to capture the original ecotypes of domestic species present in the park for centuries, effectively preserving them for the future. For the time being, oaks, limes, ash, and elms are suggested for overpopulation. Seeds will be collected from original important solitary trees, often originating in earlier strata of the park composition. Most likely, those specimens represent the original local gene pool of woody species. The old oak trees on the isle in the former pond bottom are an example.
In total, this stage comprises four woody taxa propagated from multiple specimens and then grown in tens of units and planted across the board as structural species. In the years to come, it will be possible to add other domestic species frequent in the park such as beech, hornbeam, and maple.
	Fraxinus excelsior

	Quercus robur

	Tilia cordata

	Ulmus laevis



5. Species not grown in the park, but providing strong accents complementing today’s composition. 
The park composition has been evolving dynamically namely in recent years. This offers room for using new species, which have not been grown in the park yet and can become major compositional accents in the future. Their use in the park reflects the new directions in the development of certain parts as well as the fact that the Royal Game Preserve has been an important introduction point in terms of the city and the Czech Republic throughout its modern history. The current planning of planting trees in the park develops this strong tradition, characterised by using exotic trees (both different species and cultivars) as direct compositional accents. In effect, the new exotic species are not planted only as a collection – they have their specific location in the overall park concept, into which they are organically integrated, as the case has been throughout all stages of the park’s history.
A total of 24 woody species are suggested for propagation or raising in particular with regard to the existing collection of the genus Quercus, which has been a traditional part of the park documented as early as in the first half of the 19th century.
In addition, many of these species show good resilience to the impact of climate change and, in the future, could replace the taxa that do not respond so well to changes.
The majority of these woody species are not available on the nursery market in sizes capable of planting today; they are only available in smaller sizes. The activities will thus comprise raising smaller purchased specimens to sizes that can stand their ground planted in the park.
The project will greatly improve the condition of the Royal Game Preserve. It will preserve the gene pool of the great majority of heritage species, both exotic and domestic, many of which have reached the final stage in their life today. In addition, the original gene pool of domestic species will be preserved at least in part, restored, and propagated throughout the park. This will also contribute towards the preservation or restoration of the historical park composition. Last but not least, specific locations will be newly populated by species that can tackle the outcome of climate change better.
	Abies procera/Abies magnifica

	Abies squamata

	Alnus firma

	Alnus subcordata

	Aphanante aspera

	Carya laciniosa

	Emenopteris henryi

	Ilex x koehneana ‘Chestnut Leaf’

	Maclura pomifera

	Nyssa sinensis

	Picea smithiana

	Planera aquatica

	Prunus jamasakura/P. serrulata var. spontanea

	Prunus ‘Gyoiko’

	Quercus × willdenowiana

	Quercus acerifolia

	Quercus falcata

	Quercus ‘Chocha’

	Quercus libanii

	Quercus mexicana

	Quercus michauxii

	Quercus ‘Pondaim’

	Quercus rugosa

	Quercus semecarpifolia

	Quercus variabilis

	Quercus ‘Zehra’

	Tetracentron sinense

	Ulmus parvifolia










Parameters, cultivation, and quality of the specimens to be planted
The trees will be raised to a minimum height of 175/200 cm. Trees of smaller sizes could not prosper in the park. The maximum size of the trees to be planted is not defined, but is limited by nursery resources. In general, with specific exceptions, we prefer smaller sizes for planting. Stock shapes will be cultivated in nurseries on an individual basis as required. Specimens will be raised into a defined growing shapes as per the table. The growing shapes will be selected as necessary for the park composition.
The specific growing shapes and other requirements for the trees will be discussed with the competent employees of the Environmental Protection Department of the Prague City Hall during the growing. 
Field growing is preferable during the initial years after propagation. The trees will be transplanted into air pots during the last year before planting. The substrate used for the trees planted in air pots will be garden soil rather than peat or peat moss substrate. This lead to better results in terms of the trees taking roots on site, as substrate with prevalent peat can dry out excessively.
The plants ready for planting will be treated adequately. Upon acceptance, they shall not exhibit apparent defects such as damage to the trunk, incorrect treatment or poor root ball. With graftlings, apparent poor affinity of the graft and rootstock is considered a defect.
The method of obtaining the plants is outlined in the table. Category 1. plants will be propagated using the specimens existing in the park. Category 2., 3., 4., and 5. plants will be purchased as seeds or as nursery seedlings for raising. It is critical to observe the method of propagating the individual species as specified in the table. The propagation method is determinant for the subsequent long-term optimum development of the specimens on site.
Unless specified otherwise, the individual stocks shall conform to the 
ČSN 464902–1 standard.





Table legend:
Category – 
1. Important existing wood species taxa intended for overpopulating
2. Important taxa that once grew in the park but are not present currently.Historical documents illustrate the original location of these taxa within the park composition.
3. Important taxa that once grew in the park but are not present currently, whose location within the original park composition is not known.
4. Important domestic tree species forming the majority of the park’s main structural stands. Original woody species gene pool often dating back to the strata of the park composition that pre-date early 1900s.
5. Species not grown in the park, but providing strong accents complementing today’s composition. These taxa are usually grown in European forest nurseries only sporadically in small sizes not suited for planting in an urban park.
Urgency – rates the urgency of overpopulating
For existing specimens, it is defined by their current state and life expectancy. 
For specimens that are new or reintroduced to their former locations, by the availability of space.
For domestic species, by the necessity of original ecotype seedlings.
A – current, within 0–5 years
· The specimen must be newly planted (overpopulated or purchased) within five years 
B – mid-term 5–7 years
· The specimen must be newly planted or overpopulated within 5–7 years
Propagation method – 
Determines the optimum method of plant propagation to preserve its typical properties and ensure lasting prosperity on site.
veg. – vegetative propagation, cuttings, grafts, inoculation, or tissue culture
gen. – generative propagation, seeds
If both options are stated in the table, the propagation method is not imperative, but the option listed as first is always preferred. (e.g. gen./veg. – seed propagation is preferred while vegetative propagation is possible)
ID – 
Specimen identification number, under which the tree is recorded in the Royal Game Preserve ‘passport’.
Required growing shape – 
Determines the growing shape, in which the specimen will be planted on site.
AL – alley (park) type tree, with a crown and a central straight trunk
SOL – solitary tree (branched from the ground up with a central straight trunk)
SES – alley specimens set in twos or threes
KTS – multi-stemmed – trees branching out into several equal stems from the ground up

Quantity for planting – 
Specifies the quantity of specimens for planting in the park. Where two figures are specified (e.g. 5/3), they add up and are split based on the required growing shape (AL/SOL, 5/3 – means a total of eight units to be planted in the park, 5 units of alley shape and 3 solitary units)
Overpopulation method –
Specifies the method of obtaining the plant
A – by purchase
B – by overpopulation
All the plants with ‘ × ’ in the ID section shall be purchased.
Overpopulation date – 
Date (year) of collecting the material for propagation in the field or purchasing the taxon.
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Period photographs:
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A new specimen of the same species was planted in this location in 2011. There were several other specimens present in the park, but none of them has survived to this day. A new, multi-stemmed specimen is being grown in the Old Park, originating from the root sprout of one of the original trees. Photograph taken in 1942.


[image: ]
Neither of the above species has survived in the park to this day; the location of their initial planting is not known either. These species are not listed among the taxa planned for overpopulation because they are readily available from nurseries. Photograph taken in 1942.[image: ]
The majority of the taxa of the genus Populus have disappeared in the park. This taxon can be located quite well for renewed planting. Photograph taken in 1951.
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The birch tree is located in maps from 1959. Photograph taken in 1951.
[image: ]
An easily located yet currently extinct birch tree cluster. Available easily from nurseries, this species is not proposed for propagating. Photograph taken in 1945.
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A documented extinct taxon without a location; replanted in a suitable location in the park in 2010. Photograph taken in 1942.
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An extinct yet easily located specimen. The offspring of this specimen is still growing in the park as the second generation; suggested for overpopulating. Photograph taken in 1951.
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An extinct specimen located in maps from 1959. The species is difficult to obtain and suggested for overpopulating. Photograph taken in 1959.
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Located specimens still existing in the park, proposed for vegetative overpopulation. Photograph taken in 1959.
[image: ]
A located specimen still existing in the park, proposed for generative overpopulation. Photograph taken in 1942.
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Located but extinct specimens, to be overpopulated from specimens of an equal age found in a different part of the park. Photograph taken in 1951.
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