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CHAPTER 1. INTRODUCTION TO PLANT
COLLECTING EXPEDITIONS

At the end of August in 1976, two groups from the Nordic Arboretum
Committee (NAU) travelled together to Tokyo, Japan. One group trav-
elled further on to Korea while the other stayed in Japan. Both were to
undertake a woody-plant collecting expedition in the respective coun-
tries. These two expeditions were part of a series of expeditions made
by the NAU committee over a number of years. This manuscript re-
views the affects that these expeditions have had on the Arboretum in



Hgrsholm and the arboretums clientele. For a more complete under-
standing it is good to review plant collecting expeditions in general
before proceeding to more specific information.

Cheep, diverse and abundant food and wood products are the basis
of our modern thriving economies. Thomas Jefferson, drafter of the
American Constitution and American president wrote in 1790: “The
greatest service which can be rendered to any country is to add a use-
ful plant to its culture.” Even today, wild plant genes are regularly add-
ed to exiting agricultural cultivars in order to keep a step ahead of
the evolution of new diseases and to increase specific attributes of the
crops like drought and cold tolerance as well as starch, sugar, oil, and
protein content. Modern forestry also involves improving the value of
the tree crops by increasing stem straightness, wood quality and pro-
ductivity through the selection of better genotypes and the introduc-
tion of new provenances. In the near future, energy crops including
woody plants will likely be used more and more to replace fossil fuels.
These energy crops will probably largely relay on selected plants col-
lected both locally and from far distance lands. New varieties and spe-
cies are also regularly added to our ornamental gardens. These new
ornamental plants are often directly collected in the wild or have in-
corporate genes from wild collected plants. The introduction and de-
velopment of new ornamental plant material that is disease free, easy
and cheap to regenerate, and cheap to manage, is still very important.
These horticultural plants play a significant role in the mental and
even physical health of the ever expanding numbers of city dwellers,
as it induces people to go outside, partake in one or another form of
exercise. The benefits of such plants should not be underestimated.

When considering collecting expeditions it is worth considering if
today’s new introductions of garden plants are as important as those
made in previous eras. Meyer (2000) argued that the accelerating loss
of natural habitat, combined with the threats of climate change and
global warming to many species, indicate that wild-collected, scientif-
ically-documented plants in botanic collections are becoming even
more important. Such collections not only preserve genotypes that
may be lost in their native habitat, it may also allow the receiving coun-
try to provide new material for the urban and suburban environment
before they disappear. He also argued that urban environments are
becoming more stressed, by factors including a rapid rate of change in
cities and the expansion of new plant diseases. In many aspects how-



ever, cities are becoming less polluted allowing the trial or re-trial of
plants that were once thought to be too sensitive to air pollution to be
grown in western cities.

These days it is less common that totally new species are introduced
into cultivation in Scandinavia. Most commonly new genetic material
of previously introduced species is being added. But totally new plant
species are still being introduced. In the case of the Arboretum in Hgr-
sholm, which contains one of the largest collections of woody plants in
Scandinavia, 15 to 20 % of the new accessions of plant material intro-
duced over the last 20 years have been totally new species. The rest, 80
to 85 % have been reintroductions of previously tried species, howev-
er, most of these were new, untried provenances. In absolute numbers,
up to 1998 about 100 new species from various sources were accessed
every year. In more recent years budget cuts have reduced the number
to about 15 new species per year. Most of these new species have not
survived as a result of mal-adaptation to the local climate, diseases and
animals.

Concerns arise with the introduction of new plant material. There is
the possibility of introducing weedy species or provenances that re-
sults economic losses instead of economic gains. Still the net econom-
ic effect of new plant material is by far on the positive side. Think of
the typical Danish suburban garden, without the introduced species,
or cultivars of Buxus, Cornus, Cotoneaster, Chamaecyparis, Rhododendron,
Magnolia, Abies, Pinus, Rosa, Spiraea and of many other genera.

There are different opinions about the usefulness of plant collecting
expeditions. One can ask if they are worth the money when it is pos-
sible to read about the ecology of the plants, and when it is possible
to receive seed through the international seed exchange program. In
the international seed exchange system each participating institute is-
sues an “index seminum’. This international seed exchange program
has been in operation since the nineteenth century and has been vi-
tal for the building of botanical collections around the world. Receiv-
ing seed through the international exchange system among botanic
collections, if local collectors do the collecting, may be seen as being
cheaper and of a lower environmental impact than sending collectors
to distant countries. If all gardens within this system only collected lo-
cally and then distributed the seed to others there might be major sav-



ings. For example one could imagine a system where local botany stu-
dents collected seeds for the local botanic garden’s contribution to the
international seed exchange program as part of their training.

Nevertheless there are clear advantages of sending people to make
expeditions in far off lands. Their interaction with the local botanists
would probably improve the general knowledge of both partners. Col-
lectors sent abroad may be more likely to return with provenances or
climate races that are well adapted to the local climate. Tor Nitzelius
(1983) wrote in his book “Trad i Nar og Fjarran”: “Because we in Scan-
dinavia do not have the climatic conditions of the English, we are to
a much larger degree required to pay much more attention to all the
problems related to the concept of winter hardiness” (translated from
Swedish). From this it would be expected that experienced collectors
from Scandinavia will probably choose to collect seed from plants at
higher elevations or higher latitudes than those collected by for exam-
ple by the staff at Kew Botanic Gardens near London, England. While
we have often gladly received very well documented plant material
from Kew as well as other gardens, it is often questionable if the ma-
terials represent the best possible climate races for the Scandinavian
conditions.

Making one’s own collection expeditions gives fewer middlemen in
the chain of information about the plants. Every time plant material
changes hands there is a risk that the seeds or plants can end up with
the wrong identification number or other information. It only takes
one person in a chain to remove what they consider to be superfluous
information or to mix up samples for information to be lost.

Because one can collect more precisely where one wants, a third ad-
vantage over seed lots from other gardens is that one can collect to test
specific hypotheses. A disadvantage is that the year one plans to collect
in may be a poor seed year and it is often too expensive to arrange a
second trip a year or two later. For local collectors re-collecting is often
a much smaller problem.

One can also ask if an expedition where one collects many different
species, is as worthwhile as an expedition that concentrates on one or
a few species but many provenances, or unusually good individuals.
Flinck (1980) in a review of hybridization of magnolias, thought that
the 1976 NAU expedition to Japan followed a reprehensible tradition,
because they did not first identify the best flowering magnolias before
collecting seed, but collected without having seen the plants in flower.



In contrast random samples may be considered much more valid for
scientific studies than selected, often atypical, specimens.

Concentrating on a few species is more likely to be done in the case
of trying to find new cultivars, whereas collecting from many species
is more likely when one is trying to build up an Arboretum or botani-
cal collection or park. Thus, the goals of botanic gardens and arboreta
with regards to plant collecting, is distinct from that of commercial
nurseries (Tredici 2000), or horticultural research centres. For botan-
ic gardens and arboreta, taxonomic and ecological research is often as
important as the living plants themselves. They may furthermore aim
to display typical examples, rather than exceptional examples. What-
ever one’s specific goals, be it for scientific study and teaching, or for
the development of economic useful cultivars, in general collecting
trips with a clear focus and purpose are often considered to be much
more successful (Tredici 2000) and easier to evaluate than general
inventory trips. Unfortunately funding for research projects is often
based on grants given for 3 years of study. Woody plants less than 3
years old are not usable in many studies. To support research one may
need to collect for future researchers as well as one’s own current re-
search interests (which might change dramatically with scientific ad-
vances). Since it is impossible to know if one is collecting the correct
plant material for future studies, collecting an extensive range of plant
species might be the only alternative.

While plant collecting expeditions have brought back many use-
ful plants for our parks and gardens and city streets, they have not
been without problems. Normally the expeditions themselves are
well planned. The participants typically work extremely hard, often
under difficult conditions in order to collect the material and docu-
ment them well. However, thought is often not given to what happens
to the plant material when it is received back home. Often there is
not enough space in the nursery or enough staff to properly tend the
plants and keep records straight. Lighty (2000) noted these problems
arise often from a lack of realistic planning for post-expedition poli-
cies and protocols. He wrote that often there is a certain naiveté on
the part of the planners in believing that getting plants into the coun-
try alive was the most important part of the program. By analysing the
results from the NAU expedition it is hoped to find out if such typical
problems also occurred with the NAU collecting expeditions.

Many times collecting expeditions are not followed up (Lighty
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2000) resulting in information being lost about the success, or failure
of particular provenances, particular taxa, or individual genotypes. In-
formation is also threatened when those who were involved in the ex-
pedition die or retire before they get a chance to publish an evalua-
tion or sort the relevant papers and data. However, some years should
pass before a proper evaluation of a long lived woody plant species can
be made. Tredici (2000) considered that a minimum time for testing
woody plant material for garden use to be 10 years. Geneticists study-
ing forest trees have a general rule, that trees should be tested about
25% of one harvest interval before one can judge the usefulness of a
given provenance. Combining these two rules suggests that ornamen-
tal plants survive about 40 years on average in our parks and gardens.
What is the desired average lifespan (harvest interval) for a garden or
street tree or a woody plant in a botanical collection? For arboreta the
life span could well be many times the average rotation age in com-
mercial forestry. Old, well-documented specimens are highly valued.
However, an average home garden may change hands every 20 years
and often new owners remove most plants while incorporating their
own ideas into the garden. Survival 30 years after an expedition (as in
the case of this review) should give time to make a reasonably accurate
assessment of the introduced plant material. Nevertheless indications
of strong climate change in the next 100 years may change ideas about
which plant material is suitable at a given place.

In evaluating the success of a plant collecting expedition it is helpful
to know what the goals were. Lighty (2000) described three possible
goals of collecting expeditions. These were:

1. To provide education and experience for the staff.

2. To add plants to the educational, display, and research collec-
tions of the institutes.

3. To expand the palette of plants for some of all of the institutions’
clientele including nurserymen, plant societies, specialty garden-
ers, and plant breeders or other researchers.

In June 1972 the Nordic Arboretum Committee was constituted with
delegates from Arboreta and Botanic Gardens in the Nordic Coun-
tries. Following discussions high priority was given to the collection of
plant material from documented, known provenances for the Nordic
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Arboreta from underrepresented areas. These areas of interest includ-
ed Japan and Korea. The main purpose of the collecting expeditions
was to supply the Nordic Arboreta and other research institutes with
plant material (mainly seed) of well-defined origin (Sgndergaard et al.
1977). It was also stated that for particular species, collections should
be made in order to provide material for provenance tests, something
that was less common at that time with ornamental plants (Widriech-
ner et al. 1992, 1998, Sgndergaard et al. 1977).

Of the three possible goals given by Lighty (2000) itis clear that goal
2 was the most important for the NAU group. However, goal 3 was also
of considerable importance to at least some participants and much
material was distributed in this regards, as will be presented later. Goal
1 has not been mentioned but may have played a role for those at uni-
versities by helping to support teaching and research obligations.

Find Gunther Christensen (1989) wrote about the NAU expedition
to Japan in 1989 in Lustgarden: “The large amount of material now
waits a general evaluation.” The idea of evaluating the material and
expeditions re-arose in a meeting of the Nordic Arboretum Commit-
tee in 2003. Consequently, people in Sweden, Denmark, Norway and
Finland are in the process of analysing their material from these col-
lecting expeditions (Salvesen 2004, and unpublished presentations at
the NAU 2006 annual meeting in Umea). It is hoped that the present
work will help provide a good general evaluation although it is not
possible to tackle all aspects. In general it is hoped that these analyses
would enable the reader to judge as objectively as possible the value
of such expeditions and where improvements can be made for future
expeditions.

CHAPTER 2. A QUANTITATIVE HISTORY OF INTRODUCED
PLANTS FROM JAPAN TO THE ARBORETUM

To understand the effect of the NAU collecting expedition to Japan

on the Hgrsholm Arboretum’s collection of plants it is necessary to
know something of the history of plant material from Japan.
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Seeds, cuttings or plants from Japan have been brought into Den-
mark since at least the end of the 1800’s. Johannes Rafn’s “Skovfrgkon-
toret” was especially important in such introductions. Unfortunately, it
is not possible to know the origin within Japan of this seed because it
could for example have been bought from another dealer in Italy, or
a Japanese dealer living in China (Jensen 1994). The Forest Botanic
Garden in Charlottenlund has a number of examples of Japanese trees
from about 1890 including Thuja standishii, Abies homolepis and Larix
kaempferi of unknown provenance.

Since 1935, one year before its official opening, the Hgrsholm Arbo-
retum has received 1514 accessions' from Japan. Of these, 890 acces-
sions (59%) came from sources other than the 1976 NAU expedition
to Japan. Already one can see the large effect of the NAU expedition
because it supplied over 40% of all the Japanese material ever tested
in the Arboretum over the past 70 years. Furthermore, the origin of
this NAU material was better documented than for much of the other
material A significant part of the Japanese material tested in the Arbo-
retum has come from other Scandinavian expeditions to Japan. These
expeditions were associated with two other botanic gardens. One is
the Gothenburg Botanic Garden, which has sent expeditions on sev-
eral occasions. The second is The Helsinki botanic Garden, which sent
an expedition in 1994. These Scandinavian collections along with the
NAU expeditions in 1976 provide information that will be used to test
the hypothesis that Nordic collectors will collect material that will be
better adapted to the Nordic climates, than non-Nordic collectors.

The arboretum also received small numbers of seed lots from vari-
ous seed dealers and botanic gardens over the years that are directly
or indirectly of Japanese origin since they are species that only occur
naturally in Japan. These accessions however have not been counted
in the 1514 Japanese accessions quoted above. The sources of this ma-
terial were for example, Herman A. Hesse Nursery, Ostfriesland, Ger-
many; Johannes Rafn, Denmark; and Aksel Olsen, Kolding. Because
of the inability to trace directly back to a particular area in Japan this
material will not be discussed further.

'An accession is defined here as a seed lot, or set of cuttings or scions for graft-
ing, or a set of plants. Each accession has an associated number. These acces-
sion numbers were originally written down in hardbound books (“protocols”)
along with some information on the origins of the plant material. These days the
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accession numbers and coupled information are written directly into computer
programs like Microsoft Access following internationally agreed formats. Cur-
rently our accession numbers are written with the year of accession followed by
a decimal marker and then by four digits indicating which seed lot for a given
year. For example 1935.0292 was the 292nd seed lot received in 1935. FEvery
plant produced from a seed lot is also given its own unique suffix number when
it is planted out in our collection, so that each individual plant in the collection
is identifiable (for example 1935.0292 3 is plant 3 in accession 1935.0292).

The first seed lots (accessions) from Japan were provided by the Uni-
versity Botanic Garden in Sapporo Japan in 1935 (Table 1). Undoubt-
edly these seed-lots were all from northern Japan, but our records
only give provenance: “Sapporo”. Some of the taxa sent to us only oc-
cur naturally on the Kuril or Sakhalin islands. Whether the seed were
spontaneous material collected in the wild, or from plants growing in
the University Botanic Garden in Sapporo is unknown because such
information was not written down for early accessions. Unfortunately,
botanic-garden material often turns out to be hybrid seed as closely
related plants are often grown within pollination distances in such col-
lections and many of these early seed lots may have been hybrids and
not the pure species as written in our records. Of the 50 seed-lots, or
accessions received, only 5 plants from 4 accession numbers have sur-
vived to the year 2006. Two of these plants were Corylus sieboldiana (ac-
cessions 1935.0307 and 1935.0330), one was Tilia japonica (1935.0333)
and two were Ostrya japonica (1935.0320). Four surviving accession
numbers out of 50 gives a survival rate of 8% (Table 1). This older
material, while lacking documentation on the exact provenance has
proven its ability to survive in the ever changing Danish climate and
in spite of threats from fungal and insect attacks and for this reason
are valued plant material. Interestingly the Ostrya japonica specimens
are still the only living representatives of this species in the Hgrsholm
collection.
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Figure 1. Corylus sieboldiana in flower (Arboretum accession no. 1935.0330).

It was another 15 years before a substantial number of accessions from
Japan were again received. In the 1950s we received 26 accessions from
the Arnold Arboretum, Harvard University, in the form of cuttings col-
lected directly from plants in their collection that had been collected
(most likely as seed) in Japan, and seedlings in their nursery that were
of Japanese origin and superfluous to their needs. These accessions
were sent to the Arboretum in Hgrsholm by H. Irgens-Mgller. The
plants from Japan, came from central and northern Honshu, from
Hokkaido as well as from unknown provenances. Of the 26 accessions,
12 plants representing 4 accession numbers have survived to 2006, giv-
ing a survivability of 15%. One species, Betula dahurica (1950.0780 &
1950.0781), is represented by two accessions. These are striking trees
because of their remarkable bark, and most specimens have a dramatic,
crooked form that gives these trees a special character that could well
be used in landscaping. The remarkable bark on this species makes
it interesting for parks and gardens especially during the winter. The
other surviving species are Fagus crenata (1950.0295) of unknown prov-
enance and Sorbus rufoferruginea (1950.0302) from Hokkaido.
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Figure 2: Betula dahurica sent to the Arboretum by H. Irgens-Mgller

Also in the 1950’s and in the early 1960’s we received 152 accessions from
an expedition to Japan led by Bertil Lindquist from the Gothenburg Bo-
tanic Garden. He was assisted by Tor G. Nitzelius and a number of Japa-
nese collaborators, whose names are unfortunately not in our records.
Experience with this material and other Japanese material was described
(in Swedish) in an article in Lustgarden (Nitzelius 1968). Because of
his experience, it was natural that Tor Nitzelius also later led the 1976
NAU expedition. He has written a delightful and informative book of his
experiences in Swedish (Nitzelius 1983). From the 1952 expedition 84
plants have survived representing 40 accession numbers resulting in sur-
vivability in Hgrsholm of 40/152 or 26%. An additional 7 accessions are
registered as having survived in the Forest Botanic Garden in Charlot-
tenlund. Collections were made in both Hokkaido and on the Island of
Honshu. For Hokkaido the survivability was 14 of 50 accessions, or 26 %.
The survivability for provenances that could be located to Honshu was
28 %. The survivability of accessions from Hokkaido at the Hgrsholm
Arboretum is not significantly higher than that from Honshu (which in-
cludes many central Honshu provenances). This supports the observa-
tions of Nitzelius (1983) made when the plants were much younger, that
good material for southern Scandinavia can be found all over the islands
of Japan, though elevation probably plays an important role.
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Figure 3: Acer sieboldianum (1953.0033) collected by Bertil Lindqgvist near Kegon falls,
Honshu, Japan

In the late 1950’s and early 1960’s the Arboretum received 23 acces-
sions via Mr. Georg Schlatzer. Mr. Schlatzer is known for running the
“Desert Arboretum” on the Jutland Peninsula in Denmark. This arbo-
retum was established on a brown-coal quarry site south of Sgby, and
east of Arnborg on Jutland (Schlatzer 1970). He obtained this plant
material from Japanese collectors. Sixteen of the 23 accessions came
from the northern island of Hokkaido. Of these, only three plants rep-
resenting 2 species, Acer mono and Picea jezoensis, have survived giving a
survivability of 9 % (Table 1).

In 1962 we received seed from collections made by the botanist Erik
Hultén via the Gothenburg Botanic Garden. Dr. Hultén is internation-
ally known for his botanical exploration and floras of the northern
pacific region, including the Kamschatka Peninsula and Alaska. We
received only 7 accessions, but of these 6 have survived giving an aston-
ishing survival of more than 80 %. Perhaps this seed had been tested
before being sent to us and perhaps each seed lots was large as this af-
fects survivability of a given accession (see analysis later in this chap-
ter). Interesting, one of these survivors a Betula ermanii subsp. apoien-
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sis was described by Kenneth Lorentzon (1992) as a new, useful small
birch cultivar for the garden and it is now in commercial use (via graft-
ing) and offered by at least one Danish nursery (Freys planteskole). It
is also offered for sale in Great Britain (RHS Plant Finder 2004-2005).
This taxon only grows on two ridges on Mt Apoi on Hokkaido with ser-
pentine bedrock and is considered to be threatened in the wild.

Figure 4: Bark of Betula ermanii var. apoiensis (1962.0265) collected by Erik Hultén of
Sweden.

One of the larger sets of plant material was send by a Dr. Saburo Mu-
rai, of the Tohoku Forest Tree Improvement Station, in Morioka, Ja-
pan. In three years 1962, 1964 and 1968 he sent in total 70 seed lots.
Of these 9 were from Hokkaido and one from the southerly island of
Shikoku. The rest were from the main island of Honshu, mostly from
the three northernmost Prefects on Honshu, namely Aomori, Iwate
and Akita. Of all these only 7 accessions have survived giving a survival
rate of 10%. All, but one of these survivors came from Iwate Prefect;
the remaining survivor was from Hokkaido in support of an idea that
the north east Iwate Prefect of Japan is an interesting collecting area.

18



Figure 5: Alnus hirsuta var. sibirica (1962.0468) from Hokkaido bud break in May 2006.
Source : Dr. S. Murai.

Another Nordic collector was the forester Sten Karlberg from Sweden.
He contributed plant material to the Hgrsholm Arboretum, again via
the Gothenburg Botanic Garden in 1966. In all 11 accession numbers
were received from the northern prefects of Akita and Iwate as well as
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from Nagano Prefect in central Honshu. Of the 11 accessions, 5 have
survived giving a rather high survival rate of 45%. Three of the surviv-
ing successions are from the Nagano Prefect and 2 are from the Akita
Prefect. The only accession from the Iwate Prefect has not survived.
Only three species were sent to us, perhaps an indication that this col-
lector was concentrating on a few species. The two surviving species
are Abies veithchii and Cryptomeria japonica.

Figure 6: Perhaps the three best examples ofi Cryptomeria japonica (1966.0007 &
1966.0008) in the Arboretum were collected by Sten Karlberg in 1966 in Uttozawa Na-
tional Forest, Akita Prefect, Honshu. Cuttings have been harvested from these three to
produce plants for the production of decorative foliage.



The Kobe municipality Arboretum also sent us material in 1966. Only
2 of 11 (18%) accessions have survived. Most recently, in 1994 we re-
ceived a large number of accessions from the Helsinki Botanic Gar-
den. All of these accessions were collected in Hokkaido. No doubt
because of the colder winters in Finland. Of 41 accessions, 10 have
survived in our collection, or in the Arboretum nursery giving a surviv-
ability of 24 %.

Other sources have sent us smaller amounts of material. However, on-
ly the sources with larger numbers of accessions are also included in
Table 1 because less variable calculations of survival could be made on
these. The table also includes sources not described in detail above.
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mean
year |survival | number of
| source received % accessions
Non-Nordic collectors
University Botanic Garden in Sapporo Japan 1935 8 50
Arnold Arboretum 1952 15 26
Japan via Jydsk Skov Frg 1954 6 17
Georg Schlatzer (japanese sources) 1958 10 23
Osaki, Japan 1962 13 15
Kyoto University Forest Experiment Station,
Kyoto Japan 1962 17 24
Tohoka Forest Tree Improvement station,
Takisawa, Morioka, Japan 1963 0 15
Dr. Saburo Murai, Tohoku Forest Tree
Improvement Station, Morioka, Japan 1964 10 70
Dr. Kenjiro Morita, Hokkaido 1964 20 10
Government Forest Experiment Station,
Meguro, Tokyo 1965 30 20
Kobe municipality Arboretum 1966 9 11
Tokyo University Botanic Garden 1980 29 41
American Rhodo society 1995 38 24
Kyoto Univ botanic gardens 1998 26 34
Mean 16.5
weighted mean 16.6
Nordic Collectors
Bertil Lindquist, Gothenburg 1953 26 152
E. Hultén, Gothenburg 1962 86 7
Sten Karlberg, Gothenburg 1966 45 11
NAU expedition 1977 37 605
Hjortsjg, Poul collector 1982 33 9
Helsinki Botanic Garden 1994 24 41
Mean 41.8
weighted mean 34.8

Table 1. Survival percents of major sources of Japanese plant material at the Hgrsholm
Arboretum. Weighted-mean survival was calculated from the mean for each source and
the number of accessions from that source divided by the total number of accessions

from the respective Non-Nordic or Nordic collectors.

The survival rates from the different sources shown in Table 1 indi-

cates that survival of taxa collected by Nordic collectors was twice as
high (35%) as that for non-Nordic collectors (17%). A simple one-
sided t-test of the hypothesis that Nordic collectors give material with
higher survival was statistically significant at the 2% probability level. It

seems a reasonable hypothesis that Nordic collectors mainly collected
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in areas known to match the Nordic climate and this resulted in high-
er survival in Denmark.

As for preferential collecting regions within Japan, there was no strong
evidence of a trend for which regions are better than others (Table 2)
again supporting the observation by Nitzelius (1983, p111) with this
larger set of data. There is a tendency for a higher survivability in the
central and southern areas of Japan, but it is strongly insignificant in
statistical tests. Nevertheless, some have argued that the more unstable
winter temperatures in these areas are similar to the Danish winters.
Plants from such unstable winter-climates tend not to break bud too
early in the spring. Nor are they likely to re-set the “bud-break clock”
by late frosts resulting in no or very late bud break. However, in Japan,
local microclimates vary greatly within an area as a result of variation
in elevation, variation from the north to south slopes. Combined with
varying soil types these local differences perhaps play a more impor-
tant role in determining the survivability of provenances in Denmark.
The data suggests that in very mountainous areas like Japan, local cli-
mate differences can be critical for provenance selection.

Prefect or region survival % | sample size
Hokkaido Prefect 24 241
Aomori Prefect 19 64
Iwate Prefect 14 81
Akita Prefect 16 19
Nikko region 50 34
Nagano Prefect 22 32
Fuji (Shizouka-Yamanashi border) 73 15
Nara Prefect 43 5
Shikoku Island 50 6
Kyushu Island 25 8

Table 2. Survival of accessions in the Hgrsholm Arboretum and their area or origin.
The areas or Prefects are arranged in the Table from north to South Japan. Plants from
mountains on the border of two prefects were simply placed in one or the other pre-
fect in most cases.

There could be several other reasons for variation in survivability of
different accessions. One is simply that the amount or number of seed
in each accession varied. If one accession only had a few seed while
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another had thousands of seed one would expect the latter to have
a much higher chance of leaving a survivor. Above a certain amount
however, the effect would be smaller and in very large accessions per-
haps not all seeds were sown. When the amount of seed received is in
excess of that needed to produce a number of plants we would not ex-
pect to see an effect of seed lot size.

Unfortunately information on the size of seed lots received was rarely
entered into our records. The weight of seed received was recorded
for only four seed sources of Japanese material. All four of these sourc-
es were from non-Nordic collectors and they were mostly from com-
mercial seed dealers. The average seed lot sizes from these four sourc-
es from Japan varied in weight from 13 to 101 g. Because of the variety
of species from each source of seed we can assume that differences in
seed weight by and large reflect differences in the average number of
seed, not in average seed size. For these four sources, a strong correla-
tion between survival and the mean weight of a seed lot occurred (Fig-
ure 7). These data suggest a curved response, in agreement with the
“law of diminishing returns”. But with only 4 data points it is impos-
sible to reliably access the exact shape of the true response.

The results shown in Figure 7 support the idea that larger seed lots
could be the explanation for better results with Nordic collectors.
However, Jon Hansen (Skov og Landskab, Hgrsholm, unpublished
data 2006) showed that survival % calculated from the number of ac-
cessions with at least one survivor from a given provenance gives very
similar survival % as when calculated from the number of individu-
als surviving within each accession. The latter method of calculation
would not be biased by the size of the seed lots. Thus, the higher sur-
vival of the material collected by Nordic collectors is unlikely the re-
sult of larger seed lots. One can conclude that both the origin of the
collectors and the size of the seed lots play an important role in the
survival at the Arboretum.
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Figure 7. Mean survival of seed lots from different sources plotted against mean weight
of seed in the seed lots.

If seed lot size or the number of scions or cuttings received were re-
corded, such data would clearly help to understanding the suitability
of different sources of plant material. A disadvantage with the interna-
tional seed exchange program (among botanic gardens and arboreta)
it that one often only receives rather small lots of seed (usually less
than 50 seeds and often for big seeds only one to three). Such small
seed lots do not allow one to accurately test a given seed source (prov-
enance, or climate race). The question remains however about the
optimal size of a seed lot if the purpose is to test the general suitability
for the local climate. For this more information on the size of seed lots
needs to be recorded.

It is interesting that the material collected by Helsinki had a rather
low survivability (Table 1). This material all came from Hokkaido and
the collectors probably collected for the more stable and colder win-
ters found in Finland. It is obvious that there is considerable variation
in the growing conditions in the different Nordic countries. Denmark
is one of the warmest sites of any of the Nordic Arboreta although the
winters are slightly colder that for the Norwegian National Arboretum

25



at Milde on the West coast of Norway. Furthermore, seeds collected
from cold climates are often empty, or immature even by the end of
the most growing seasons. Unfortunately germination rate was not re-
corded for the Helsinki collected material.

In summary a high percentage of all Japanese material introduced in
Hgrsholm was from the NAU expedition in 1976. However, there is a
long history of experience with Japanese material in the Arboretum
in Hgrsholm when the expedition was planned and executed in 1976.
This should have added to the successfulness of the trip and perhaps
increase the chances of the plants surviving in Denmark. The large
amount of material made it possible to check if the origin of the col-
lectors had an effect on survivability. Indeed two factors were found to
play an important role. One was the size of seed lots and the second
was the positive effect of using collectors from Scandinavia. The effect
of latitude seemed to have little effect on survivability, which may be
related to the large topographical variation within Japan.
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CHAPTER 3. THE NAU 1976 JAPAN EXPEDITION

Figure 8. Weigela japonica (Horsholm nr. 1977.0639, collection nr. NAU Japan $223)
from Mt. Hikosan on Kyushu Island, was one of the new species introduced at the Ar-
boretum by the 1976 expedition to Japan.

3A. INTRODUCTION

The Nordic Arboretum Committee expedition to Japan took place be-
tween 27 August and 31 October 1976. It is described in a report writ-
ten by the Nordic participants (Nitzelius et al. 1978). This booklet has
been a main source of information about the expedition in combina-
tion with notes in the Horsholm Arboretum archives. After a short in-
troduction there is a schedule for the expedition, followed by descrip-
tions of the collection localities. This is followed by a short description
of the handling of the material. At the end of the report a list all the
collection numbers is given which include a collector initial. The col-
lection number is followed by the species name, the collection site (in-
cluding elevation) and an initial for the collection area, which refers
back to the collection site descriptions. This report or booklet may be
difficult to obtain for many readers so the main part of the introduc-
tion is reproduced immediately below:

27



“The journey to Japan was carried out by the following persons: Tor G.

Nitzelius (leader), The Botanic Garden, Gothenburg, Rune Bengtsson
from the Agricultural College of Alnarp Sweden, Find Gunther Chris-
tensen of the Hoersholm Arboretum, Denmark and Magne Sandvik
from the Norwegian Arboretum, Milde. Mr. Nitzelius also visited the
small Korean island of Ullung-do. R. Bengtson, F. Christensen and M.
Sandvik stayed in Japan from August 28 to October 31 and T. Nitze-
lius from August 28 to September 22 after which time he visited Korea
(Ullung-do) for 8 days.

The journey was made possible by grants from the Nordic Cultural
Foundation (Nordisk Kulturfond) and the Danish National Bank (Na-
tionalbankens Jubilzeumsfond). Furthermore, T. Nitzelius travel ex-
penses were paid by grants from the Wilhelm and Martina Lundgren
Foundation (Wilhelm and Martina Lundgrens vetenskabsfond), Goth-
enburg. We herewith wish to thank these foundations for their valu-
able support. We express our sincere thanks to the Norwegian ship-
ping company Wilhelmsens etc. who kindly supported our enterprise
by free transportation of working outfit Scandinavia — Japan and plant
material Japan — Gothenburg.

Much support was given by the administration of the Forestry Agen-
cy, Tokyo, who generously put their regional officers and rangers at
our disposal, helping us with planning and realization of collecting
tours and, last but not least, providing us with pleasant lodgings at
a very modest price. We especially want to express our thanks to Mr.
Susumu Sakamoto, chief of the international Cooperation Branch for
having made a perfect itinerary before our arrival in Japan, organiz-
ing our journeys and excursions, and acting as liaison officer during
our whole stay.

We are also grateful to professor Satura Kurata and Dr. Toshio
Hamaya, Institute of Forest Botany, Faculty of Agriculture, University
of Tokyo, for their information on plant distribution and protected
areas. They also gave us the opportunity of cool-storing our plant ma-
terial in the localities of the Forest Institute until the dispatch to Scan-
dinavia at the end of October.

Thanks to Dr. Hamaya’s kind assistance we were enabled to employ
two competent botanical guides and interpreters Mr. Yuji Ide and Mr.
Masahide Kashio.

Professor Nobukiyo Takahashi, former head of the Forest Research
Institute Tokyo University Forest, Yamabe, organized and most effi-
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ciently supported us in our seed collecting operations on this Island.
He also acted as adviser in our contacts with the officials and adminis-
trative officers which we had the pleasure to meet. To him and also to
the above mentioned officials and administrative officers we want to
express our sincere thanks.

During his stay in Korea and on Ullung-do, the undersigned, Tor Nit-
zelius, had the invaluable help from Mr. Kim Sang Hun of the FAO
Seoul, who accompanied him as experienced liason officer and inter-
preter. We want to express our sincere thanks to him as well as to Mr.
Park Chong Hyu, Governor of Ullung-do and Mr. Sim Hung Soo, dep-
uty director, Forest Research Institute, Seoul, who enabled Mr. Nitze-
lius to visit Ullung-do and who also facilitated his seed collecting oper-
ation there. Many thanks also to Mr Han Jin Ho, Ullung-do who in his
capacity of nature conservationist and amateur botanist, benevolently
and with great interest helped Mr. Nitzelius to find important plant
habitats of special interest.”

In an unpublished manuscript located at the Hgrsholm Arboretum F.
Gunther Christensen wrote further about the help received from the
Japanese hosts (translated into English):

“Upon arrival at Tokyo our group was received by Mr. Sakamoto from
the Forestry Agency and Dr. Hamaya from the Forest-botany section
of Tokyo University whereupon they presented a very well prepared
travel plan with exact information about train and air connections and
overnight stops. For the most part we were quartered in the Forestry
Agencies own, excellent facilities. Dr. Hamaya provided us with two
young English speaking students who, in an excellent way, took care
of the absolute necessary job as interpreter and travel leader during
the two months long trip, which started after two days preparation in
Tokyo.

Everywhere we came were we received of local foresters who helped
us in the best possible way and often made available trained seed pick-
ers. On one occasion we were helped by not less than 10 enthusiastic
Japanese helpers. All of this helpfulness from the Japanese foresters’
side was absolutely, the basis for the good results from the trip. Nearly
all the areas we should visit were nature parks where collection was
only possible with the approval of the authorities.”
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The above quotes show that the success of the expedition was to no
small degree due to the help of the Japanese hosts. One guesses that
they deserve considerable thanks.

The NAU expedition in 1976 did not reach all parts of Japan. In
particular, it is striking that northern provenances of Honshu were not
included in the itinerary (Nitzelius et al. 1978), although material was
often received from this area prior to this expedition. The choice of
collection areas is explained by the goal to collect seed from Hokkaido
in order to get material for arboreta in parts of Scandinavia with more
continental climates, and from middle and southern Japan for the Ar-
boreta with more oceanic climates. As will be seen in the next section
however, survival at Hgrsholm was rather similar for plants from the
different main parts of Japan.

From the booklet “Nordic Arboretum co-operation 1972-1977, re-
port on the first five years’ results.” one can see that the budget for the
expedition to Japan was 58.000 NOK (52.954 DKK). In addition there
may have be a cost of 2000 DKK for the printing of the booklet on the
expedition. Given that 972 seed lots were collected, the average cost
per seed lot was 54 DKK.

The costs per accession might be seen to be many times higher that
that of receiving seed essentially free of charge, via the international
seed exchange system among botanic gardens and arboreta. The in-
ternational seed exchange system, is based on each participating in-
stitute offering seed from their own collecting expeditions. Thus, the
cost of this and the other Nordic expeditions can be seen to be in part
the price that NAU institutes paid to be members of this international
system. The NAU did publish its own seed list making available seed
from the expedition to botanic collections around the world. This list
of 230 accessions was sent out from the Department of Dendrology at
the Agricultural College of Sweden in Alnarp. Because of time con-
straints, no attempt has been made in this study to locate surviving
plants from this expedition in botanic collections around the world.
Such an international study would probably yield valuable informa-
tion (Dosmann and Tredici 2003).

In addition, international researchers utilize costfree, the arbo-
retums unique collection every year. They often come with valuable
ideas and for example help us to find errors and to correct plant
names in accordance with modern taxonomic research. To summa-
rize, the international distribution of the plant material collected in
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this expedition and the benefits received by the international botani-
cal community over the many years makes it impossible to develop a
fully quantitative balance sheet for its costs and benefits. The survival
of the material in the Arboretum and its ability to produce reproduc-
tive organs certainly contributes to the value of the material to the Ar-
boretums local and international clientele. Such data is presented in
the next chapter.

The Arboretum in Hgrsholm also distributed live plants and cuttings
from its nursery and collection to various nurseries, private property
owners and public institutions so that the material could be tried in as
wide range of Danish environment as possible. The results from this
local distribution and the affects on the Arboretums own collection,
are presented in the next section below.

Figure 9: Styrax obassia (1977.00491, NAU B327) collected on the slopes of volcano Mt
Daisen in Japan during the 1976 NAU expedition to Japan.
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3B. RESULTS FROM THE JAPAN EXPEDITION

1. SURVIVAL IN THE ARBORETUM

Of the 972 seed lots collected on the Japan expedition, the Arbore-
tum in Hgrsholm received 605 or 62% (Table 3). Most living plants
and cuttings that were collected on the expedition arrived in 1976
and these were given Arboretum accessions numbers dated 1976. The
seed lots were received in November 1976 at the Botanic Garden in
Gothenburg in Sweden and distributed among the participants. Those
received in Hgrsholm were registered with 1977 accession numbers.
Even at the early stage when the distribution of the material among
the participants occurred, the Arboretum in Hgrsholm could be seen
to have “lost” 38% of the material collected. This “loss” probably re-
sulted from a small amount of material for certain collection numbers,
the limited amount of space and gardeners at the different institutes
and a diversity of interest among the members of the NAU for a partic-
ular taxon or provenance. Some of the seed lots that were distributed
to others were later sent as living plants to the Arboretum in Hgrsh-
olm. These plants are included as part of the 605 accessions received.

Japan 1976 summary

category number| % notes

no. collection numbers 972

no. accessions Horsholm 605 62.2 | % of collection numbers
no. accessions propagated 385 63.6 | % of Hprsholm accessions
no. accessions planted out 309 80.3 | % of propagated

no. live > 6-plant accessions planted | 38 12.3 | % of planted out

no. live accessions 2006 222 71.8 | % of planted out

no. live single-plant accessions 2006 | 80 36.0 | % of live accessions 2006
no. live accessions flowering in

2004, 2005 or 2006 188 84.7 | % of live accessions 2006
no. accessions exported to others 213 55.3 | % of propagated

no. accessions in commerce 4 1.0 % of propagated

Table 3. Overall summary of the 1976 NAU Japanese expedition mate-
rial, its propagation and survival at the Arboretum in Hgrsholm.

Of the 605 lots received, 385 were estimated to be successfully propa-
gated (either germinated or rooted or transplanted successfully). This
represents a success rate of 64 % for propagation or a 36% failure rate.
A 36 % loss of material at this stage may be rather a common amount
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for material collected in the wild. A similar loss was experienced for
the Korean expedition (Chapter 5). Dosmann & Tredici (2003) re-
ported that 23 % of the plant material received from the 1980 Sino-
American botanical expedition was of questionable viability (empty or
rotten seed as well as dead plants, bulbs and cuttings). Undoubtedly,
many seeds were empty or dead from the NAU expedition as well.

The seeds received in the winter of 1976-1977 were probably sown the
following spring after diverse pre-treatments such as cold stratifica-
tion. For this reason a lists of plants living in August 1977 and Septem-
ber 1978 (the latter probably presented at a NAU annual meeting that
year) were used for the initial estimation of the number of successfully
propagated plants. Any accession on either of these lists was deemed
to have been successfully propagated. Because some species take more
than one season to germinate, this list underestimated the number of
successfully propagated accessions. Therefore in addition to the list
of plants from 1977 and 1978, all accession numbers not on this list,
but later recorded as being planted out (see below) were added to
estimate the total number successfully propagated. The plant-out list
increased the estimate of successfully propagated accessions by 6 %.
It is possible that some accessions germinated successfully and were
pricked out into the nursery beds after 1978, but did not live long
enough to be planted out. Any such accessions would not have been
counted and thus 64% is likely a slight underestimate of the num-
ber of successfully propagated. The propagation success was probably
around 65%. The lists would not have included seed lots that died im-
mediately after germination, and such material is considered here to
be not successfully propagated.

Of the estimated 385 successfully propagated plants, 309 or 80% sur-
vived long enough in the nursery to be planted out into the Hgrsholm
collection (Table 3). Thus 20 % of the successfully propagated were
lost in the nursery, where growing conditions would have been more
ideal than out in the main collection areas. The accessions that died in
the nursery probably were taxa that were least well adapted to the local
nursery environment. In our nursery, a neutral or higher soil pH, dam-
age by roe deer, insects, fungi or nematodes and frost heaving as well
as exposure to winds and for some plant too much sun, can be seen to
cause problems. Some accessions were probably also lost at this stage
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by accident. Such accidents would include physical damage (during
weeding for example), or loss of plant labels.

At a NAU meeting in 2006, it was reported that the Norwegian Na-
tional Arboretum at Milde did not have sufficient nursery space for all
the new plant material that had arrived from Japan and many collec-
tion numbers were lost because of overcrowding. From the records, it
appears that this was not as much of a problem at Hgrsholm. But this
author’s personal experience is that overcrowding in the nursery can
still be a problem even when fewer accessions are handled.

The statistic on the number of plants planted out is based on the Ar-
boretum’s “plantud sedler”. When plants were transferred out of the
nursery a record is made of the number of plants, the accession num-
ber and the destination on a printed form called the “plantud sed-
del” (planted-out form). The destination could be the Arboretum in
Hgrsholm (which would contribute to the above statistic) or another
institute, for example the Botanic Garden in Arhus. These forms were
sequentially numbered and most were also dated. Because they were
numbered it was possible to check if information was perhaps lost be-
cause a number in the sequence is missing. It may be that some forms
were disposed of because of mistakes in filling them out, but there is
no evidence of this.

There were indeed missing numbers in this series of plant-out
forms. Several days were used to sort through old papers in the Ar-
boretum and this effort resulted is the recovery of many of the miss-
ing forms, but not all. Thus the information we have in the plant-out
forms was incomplete. To correct for the missing data, any accession
from the expedition that was registered as having been alive in the col-
lection at one time or another was assumed to have been planted out
(and not registered under an incorrect accession number) even if not
recorded on any of the existing planted-out forms. All of these live ac-
cessions were added to the plant-out list to make the above statistics.
This increased the estimated number of accessions planted out by 6
or about 2%.

It is interesting that only about 28% of the accessions planted out
in the collection were lost by 2006 (Table 3). A much higher death
rate in the collection was expected than in the nursery after planting
because of the longer time period (25 years in the collection versus
about b years in the nursery). Furthermore transplanting problems,
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strong weed competition and damage by roe deer and occasionally
mice should have added to the death rate in the collection. Even the
gardeners occasionally kill plants, especially during the annual weed
cutting where many plants are not visible above the weeds. Inaccurate
recording of the planting position of accessions by the dendrology
staff may also contribute to a loss of some accessions. In conclusion,
the high survival after planting perhaps indicates that already in the
nursery a considerable amount of selection for fit individuals had oc-
curred.

Survival of an accession in the collection should have depended up-
on the number of plants that were planted out within each accession
or collection number. The number of plants planted out also is impor-
tant for the determination if the different accessions have been ade-
quately tested at Hgrsholm. For example, if only one plant was planted
out and it did not survive, it would be hard to tell if this was because
of a random event or if the particular accession or provenance is not
well adapted to the Danish environment. In the following analysis I
assume that a sufficiently good test of the material was made for ac-
cessions numbers where 7 or more plants were planted out. Based on
this assumption only 38 (12 %) of the planted accession numbers were
sufficiently tested in the Arboretum (Table 3). The majority (88%) of
accessions were represented by fewer individuals. For 79 accessions
(25%) only one individual was planted out.

The neighbouring “Forskningscentret” (research centre, now called
SCION DTU) site in Hgrsholm was also used to test this new material.
If for a given accession number one adds together the plants planted
out at the Arboretum and at this neighbouring site, one calculates
that 18 % of all accessions planted out were represented by 7 or more
plants. This still indicates that only a small part of the accessions were
planted out in sufficient numbers in the Hgrsholm area. The small
number of individuals planted out per accession can be seen as a pos-
sible weak point in the exploitation of the expedition. However, 183
accessions or 47 % of the successfully propagated accessions had less
than 7 individuals and thus it would have been impossible to test more
individuals. The small number of individuals planted out for the many
accessions when there were sufficient plants may have been due to
lack of space in the Arboretum and the staff to take care of them. This
is in spite of the fact that a whole new section 10 hectare of the arbo-
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retum was opened in 1986 and many plants from this expedition were
planted out there.

A surprisingly large number of accessions (213 or 55% of those that
germinated) were sent to other parks and gardens as well. For 134
accessions more plants were given away than planted out in the Ar-
boretum. There has been a policy to distribute the material as widely
as possible within Denmark in order to develop a better understand-
ing of the adaptability of the material (Sgren @¥dum and Poul Sgn-
dergaard personal communications). This is in agreement with the
importance that both Lighty (2000) and Dosmann & Tredici (2003)
placed on distributing plant material for testing.

Interestingly, when less than 7 plants from an accession were planted
out in Hgrsholm, there was a strong positive correlation between the
mean number given away and the number planted (Given away = 2.45
times the number planted out; (R2 =0.95, Figure 10). That many more
plants were consistently given away than kept in Hgrsholm, shows a de-
liberate policy to distribute two-thirds of the plants when the acces-
sions were small. If one wanted to increase the likelihood of survival
(Dossmann & Tredici 2003), or if the goal was to see how the acces-
sions were adaptable to the conditions all over Denmark, as opposed
to just in Hgrsholm, this would have been a logical step.
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Figure 10. The average number of plants exported per accession plotted against the
number planted out in the Arboretum when the number was less than 7. The regres-
sion line in the figure was forced through zero.

A problem with distributing the material is that often the recipients
are less inclined to keep records on where the material was planted,
or why or when it died, or was removed (Lighty 2000). Many plants
are removed for diverse reasons which have little relationship to the
suitability of the plant to grow on a particular site. This problem is dis-
cussed further below and indeed reflects a weakness in the handling
of the collection material. It may be that follow-ups were made when
members of the Arboretum staff were in the neighbourhood of some
of the receivers of these plants, but I have not found any systematic
notes about this.

In 2006, 222 accession numbers from this expedition still had living
representatives at Hgrsholm (Table 3). This represents 72 % of the ac-
cessions planted out. Of these, 80 accessions (36 %) were represented
by only one single individual and thus might be considered threat-
ened with extinction in the Arboretum. It is recommended that an
effort be made to save at least the most interesting of these accessions
through vegetative propagation.
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Of the 38 accessions where more than 7 plants were planted out,
surprisingly only 62 % survived to 2006. This is less than survival in
general where the average number of plants per accession was less
than 7. Thus, there is no evidence that increasing the number of indi-
viduals planted out, increased survival. Perhaps many individuals were
planted out for accessions that were thought to have a low chance for
survival.

Going back to earlier data (Chapter 2, Table 1) since it inception, the
Hgrsholm Arboretum has received 1514 accessions from Japan. Forty-
one percent of these came from the NAU expedition to Japan (Table
1). But because of higher survival, the plants from the 1976 expedition
represent 66 %, or two-thirds of all surviving taxa from Japan in 2006.
These NAU expedition accessions included 28 taxa that are not repre-
sented by any other living examples.

At the time of the expedition in 1976 the Arboretum had already re-
ceived at least 450 accessions from Japan (Table 1, Chapter 2). Most
of the accessions from the 1976 expedition to Japan were reintroduc-
tions of species, subspecies and varieties that had already been tried.
However, the NAU expedition did introduce 67 entirely new taxa that
had never been tried before the year of the expedition. Of all the new
taxa, 17 have survived up to 2006 (Table 4). Of these survivors the fol-
lowing are not listed in the Lange’s (1994) book on the introduction
of cultivated plants to Denmark: Abelia serrata, Fraxinus lanuginose, Ilex
geniculata, Ilex sugeroki, Meliosma tenuis, Rhus ambigua, Sorbus matsumu-
rana, Tilia maximowiczii, Weigela decora. These accessions may be the
first successful introductions to Denmark.
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name accession
FAMILY GENUS SPECIES type subtaxon no
Caprifoliaceae | Abelia serrata 1977.0502
Cephalotaxaceae | Cephalotaxus | harringlonia | var. | nana 1977.0472
Hydrangeaceae | Deutzia gracilis 1977.0824
Celastraceae Euonymus hamiltonianus | var. | sieboldianus 1977.0656
Oleaceae Fraxinus lanuginosa 1977.0396
Aquifoliaceae Tlex geniculata 1977.0749
Aquifoliaceae Tlex sugeroki var. | longepedunculata = 1977.0582
Sabiaceae Meliosma tenuis 1977.0794
Polygonaceae Polygonum cuspidatum 1977.0428
Ericaceae Rhododendron | quinquefolium 1977.0867
Anacardiaceae | Rhus ambigua 1977.0479
Rosaceae Sorbus matsumurana 1983.0535
Rosaceae Spiraea Japonica 1977.0486
Tiliaceae Tilia maximowiczii 1976.0383
Vitaceae Vitis Sflexuosa 1977.0412
Caprifoliaceae | Weigela decora 1977.0701
Caprifoliaceae Weigela Japonica 1977.0639

Table 4. Taxa from Japan expedition that were first introductions to Hgrsholm in 1977
and that have survived to 2006.

Figure 11. Ilex geniculata (1977.0749, NAU Japan C 110) from Shikoku Island, Ehime
Prefect, Ichizuchi. This plant and its siblings may be the first successful introduction of:
the species to Denmark.
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Without doubt this single NAU expedition to Japan has had a large,
positive affect on the Arboretum collection in Hgrsholm. If one con-
siders as well that these plants are of documented origin whereas much
of the other Japanese material is not, the value of the expedition is in-
creased even more. For providing material of well documented ori-
gin from Japan (its stated goal) this expedition was a tremendous suc-
cess.

During the NAU meeting in Umead in 2006, which addressed these
collecting expeditions, it became apparent that Hgrsholm Arboretum
probably has the largest number of living accessions from this expedi-
tion. The establishment of a new, 10 hectare area in the Arboretum in
1986 probably was important in preserving this expedition material.
The Botanic garden and Arboretum in Gothenburg did not take much
material because they already had an extensive collection of Japanese
material. The Norwegian National Arboretum in Milde probably expe-
rienced a bottleneck at the nursery stage due to overcrowding.

Table 5 shows the percent survival from each major collection local-
ity. These values were calculated as the number of surviving accessions
(with at least one plant surviving) divided by the number of accessions
actually planted out. Accessions that did not germinate or that died
in the nursery are not included. Made in this way, the calculation is
comparable with survival percentages presented for the Arboretum
in Milde on the west coast of Norway (60°15” N, 5°16’ E) (Salvesen
2004). Hgrsholm is situated further south and east (55° 52’ N, 12°
30’ E) and experiences in general colder winters and warmer sum-
mers. It is difficult to pick out a pattern of survival within the general
data for Hgrsholm. This may relate to the complicating factor of el-
evation of the differences between seed sources on the survivability of
the seed (Jon Hansen, Skov og Landskab, unpublished analysis 2006).
Averaged over the whole of Japan, survival was essentially identical in
Milde and Hgrsholm.
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elevation |survival| survival | survival

Locality latitude |longitude | meters | Milde |Hgrsholm |diference
Hokkaido Daisetsu 142 ° 54 43°59° | 1300-1600| 63.6 75.0 -11.4
Hokkaido Dairoku 142°54’| 43°21 |200-1400 71.4 81.3 9.8
HokkaidoHoroman [143° 07°| 42° 05 | 200-400 100 41.2 58.8
HokkaidoAshibetsu  [142° 14’| 43° 04’ | 600-1700 72.7 72.7 0.0
HokkaidoIshimaidake |143° 10| 42° 02’ | 100-200 100 100.0 0.0
Honshu Nikko 139°28’| 36° 47" |1400-2200| 85.7 88.9 -3.2
Honshu Tateyama [137° 36’ 36° 33’ |1000-2400| 71.2 86.1 -14.9
Honshu Nishidake |[138°21°| 35° 59’. | 1400-2100 | 85.7 75.0 10.7
Honshu Mugikusa [138°20°| 36° 43" | 2000 75.0

Honshu Ontake san [137° 31| 35° 53’ |1600-2500| 87.5 90.0 -2.5
Honshu Akasawa 137°28°| 35° 43’ |1000-1200| 66.7 78.9 -12.2
Honshu Fuji 138° 46’ 35°20° | 1400-2300{ 57.1 66.7 9.6
Honshu Atsumi 137° 35° 0-100 100 100.0 0.0
Honshu Odaigahara [136° 07°| 34°10° |1100-1600| 66.7 71.0 4.3
Honshu Daisen 133° 35’| 35’ 24" | 400-1600 57.1 47.8 9.3
Shikoku Tengu 132° 36’} 36° 33’ | 1100-2500 66.7

Shikoku Ichizuchi  |133° 05’| 33° 45’ | 1500-1800 66.7

Shikoku Kamegamori|133°10°| 33° 43’ |1500-1600| 61.5 75.0 -13.5
Kyushu Hikosan 130° 56°| 33° 28 | 700-1200 41.2 62.5 -21.3
MEANS 74.3 74.8 -1.5

Table 5. Mean survival of different accessions from different collection localities in Ja-
pan. A given accession is counted as surviving if at least one living example exists in the
Hgrsholm Arboretum. The difference between survival in Milde in Norway (Salvesen
2004) and Hgrsholm is given in the last column. The collection sites are listed in from
the Northeast Japan (top) to the southwest Japan (bottom).

The exact taxa surviving in Hgrsholm are listed in tables 6, 7 and 8.
Comparing these species with those listed by Salvesen (2004) clearly
indicates different patterns of survival. Some species survived in Milde,
but not in Hgrsholm as well as the opposite, although mean survival
rates were nearly identical in the two Arboreta. This supports the find-
ing of Dosmann & Tredici (2003) who concluded that the distribution
of plant material from an expedition greatly increased the chances
that a given accession will survive.
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Table 6. Surviving conifers from the NAU Japan expedition in 1976 in the Hgrsholm

Abies homolepis

Picea alcoquiana

Abies mariesii Picea glehnii
Abies sachalinensis Picea jezoensis
Abies veitchit Picea koraiensis
Cephalotaxus harringtonia Pinus parviflora
Cephalotaxus harringtonia var. nana | Pinus pumila

Chamaecyparis obtusa

Taxus cuspidata

Chamaecyparis pisifera

Taxus cuspidata form nana

Cryptomeria japonica

Thuja standishii

Juniperus communis

Tsuga diversifolia

Larix kaempferi

Arboretum (12 taxa).

Acer argutum Cornus kousa

Acer capillipes Cornus macrophylla
Acer caudatum subsp. ukurunduense Euonymus

Acer cissifolium Fagus crenata

Acer mono Fagus japonica

Acer palmatum Fraxinus lanuginosa
Acer rufinerve Fraxinus mandshurica
Acer sieboldianum Fraxinus spaethiana
Acer tschonoskii Juglans sieboldiana
Acer ukurunduense Magnolia obovata
Alnus firma Phellodendron amurense
Alnus hirsuta Phellodendron japonicum
Alnus japonica Prunus grayana

Alnus maximowiczii Quercus mongolica
Alnus pendula Quercus serrata

Betula corylifolia Sorbus alnifolia

Betula ermanii Sorbus commixta

Betula platyphylla Sorbus matsumurana
Carpinus japonica Stewartia monadelpha

Carpinus laxiflora

Styrax japonicus

Cercidiphyllum japonicum

Styrax obassia

Cercidiphyltum japonicum var. magnificum

Tilia maximowiczii

Cornus controversa

Ubmus laciniata

Table 7.

Surviving angiosperm trees from the NAU Japan expedition (46 taxa).
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Abelia serrata

Hex sugeroki var. longepedunculata

| Acer carpinifolium Leucothoe grayana

Acer caudatum subsp. wkurunduense Ligustrum

Acer japonicum Ligustrum tschonoskii

Acer micranthum Magnolia stellata

Actinidia arguta Meliosma tenuis

Actinidia kelomikta Photinia villosa

Ampelopsis brevipedunculata Pieris japonica

Aralia elata Rhododendron albrechtii
Berberis amurensis var. japonica Rhododendron brachycarpum
Berberis thunbergii Rhododendron dauricum
Buxus micrephylla Rhododendron degronianum subsp. heptamerum
Callicarpa japonica Rhododendron quinguefolium
Callicarpa mollis Rhus ambigua

Celastrus orbiculatus Skimmia japonica

Clematis stans Spiraea betulifolia

Clethra barbinervis Spiraea japonica

Corylopsis glabrescens Stachywrus praecox

Corylus sieboldiana Stephanandra incisa
Deutzia gracilis Tripterygium regelii

Deutzia scabra Viburnum dilatatum
Elaecagnus umbellata Viburnum furcatum
Enkianthus cernuus var. rubens Viburnum urceolatum
Euonymaus alatus Viburnum wrightii
Euonymus hamilt var. sieboldianus | Vitis coignetiae

Euonymus macropterus Vitis flexuosa

Euonymus oxyphyllus Weigela decora

Hamamelis japonica Weigela hortensis

Hydrangea Weigela japonica
Hex geniculata Weigela maximowiczii

Hex pedunculosa Weigela middendorffiana

Table 8. Surviving angiosperm bushes from the NAU Japan expedition (62 taxa).
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Figure 12. Rhododendron degronianum subsp. heptamerum (1977.0501, NAU Japan B338)
flowering in the Arboretum’s rhododendron valley.

2. FLOWERING AND FRUITING

Table 4 showed that 188 accessions out of 222 or 85 % of the living ac-
cessions produced flowers or fruits in the arboretum at least once in
a three year period when flowering and fruiting were recorded (from
2004 to 2006). These accessions are thus shown to be well enough
adapted to have reached sexual maturity in the environmental condi-
tions at Hgrsholm. The fraction flowering is virtually identical for that
for all Japanese material within the collection where 84 % of acces-
sions from all Japanese sources flowered in the three years. The 188
flowering accessions from the Japanese NAU expedition comprised
114 distinct taxa.

The fraction of accessions flowering is probably underestimated, as the
recording of flowering and fruiting has largely been made by student
helpers who may have missed some less eye catching flowers or fruit.
In addition, a few accessions were impossible to locate, although as-
sumed to living, because they were so inter-twined with neighbouring
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plants (Ampelopsis brevipedunculata) that one cannot determine which
plant is flowering. Sometimes this problem in locating a precise acces-
sion occurred because of extensive root suckering followed by dieback
of the original mother plants. This causes “wandering plants” as in the
case of Aralia elata.

Lack of flowering in the records is not entirely due to error. Some
of the accessions were heavily shaded by other plants in the collection,
and this probably caused lack of flower (some Vitis species). Others
are simply poorly adapted. For example Quercus species often do not
produce mature shoots in the cool Danish summers resulting in frost
damage to immature, unhardened shoots and large numbers of suck-
ering. A few may still not have reached sexual maturity, as is suspected
for accessions of Fagus crenata and Fagus japonica.

Finally some accessions may flower less than once every three years,
especially in an environment that is foreign to these taxa. The 15 % (35
accessions) that did not apparently flower is less than the number of ac-
cessions (21%) that were recorded as only flowering (or fruiting) once
in the three years of the observations. More information about the re-
cording of flowering and fruiting in the Arboretum can be found by
checking the working papers (Leverenz et al. 2005, Leverenz 2006).

In most cases, the living material that survived for 30 years in the
Arboretum in Hgrsholm has been well enough adapted to be able to
produce flowers or fruit. Unfortunately, systematic testing of the abil-
ity of seed to germinate has not been possible at this time and nothing
can be written about germination ability. Unlike at Milde (Salvesen
2004) we have not observed natural regeneration of these plants by
seed. This is probably because of the strong grass competition in the
Arboretum in Hgrsholm. The low observation of natural regeneration
may also reflect the fact that no one has made a concentrated study
of self regeneration by seed to pick up the rare events. Several local
nurserymen and avid amateur dendrologists have repeatedly collected
seed from plants from the Japan expedition, this indicates that they
must have had some success. Unfortunately records of the collection
of seed from within the Arboretum’s living collection has not been sys-
tematically stored. This contrasts the record from the nursery where
the data was systematically kept as "plantud sedler” and is much more
complete. A systematic registration of seed and cuttings collected in
the living collection would be beneficial for further research on adap-
tation of the collected material from the expeditions.
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Table 9 shows the percent of living plants that flowered in each of the
main collecting areas in Japan (material from some smaller areas is
not included). Although flowering or fruiting appeared to be higher
in the plants from central Japan these differences between northern,
central and southern Japan were not statistically significant.

% of alive in 2006 that flower or

fruited
Locality latitude |longitude|elevation

survivall survival

No. No. % mean
meters | living [floweringflowering | %

Hokkaido|Daisetsu 142° 54’ |43° 59° {1300-1600 3 1 33.3
Hokkaido|Dairoku 142° 54’ |43° 21 200-1400 13 11 84.6
Hokkaido|Horoman 143° 07’ |42° 05°  |200-400 7 7 100.0
Hokkaido|Ashibetsu 142° 14’ 143° 04’ |600-1700 8 7 87.5
Hokkaido|Ishimaidake |143° 10°[42° 02’ [100-200 4 3 75.0 76.1
Honshu [Nikko 139° 28’ 136° 47 |1400-2200 8 7 87.6
Honshu |Tateyama 137° 36’ |36° 33° |1000-2400 31 26 83.9
Honshu |Nishidake [138° 21’ (35° 59°. |1400-2100 15 11 7%.3
Honshu [Mugikusa 138° 20’ |36° 43° 2000 3 3 100.0
Honshu |Ontake san {137° 31" [385° 53’ [1600-2500 9 8 88.9
Honshu |Akasawa 137° 287 |35° 43’ [1000-1200 15 13 86.7
Honshu  [Fuji 138° 46’ | 35° 20° |1400-2300 6 4 66.7
Honshu |Atsumi 187° 35° 0-100 2 2 100.0
Honshu [Odaigahara |136° 07’ [34° 10° |1100-1600 22 19 86.4 85.9
Honshu |Daisen 133° 35’135’ 24’ |400-1600 32 27 84.4
Shikoku [Tengu 132° 36’ 136° 33° |1100-2500 4 3 75.0
Shikoku [Ichizuchi 133° 05’ |33° 45" |[1500-1800 6 5 83.3
Shikoku [Kamegamori|133° 10’ [33° 43’ |1500-1600 6 3 50.0
Kyushu |Hikosan 130° 56°133° 28" |700-1200 18 16 88.9 76.3
Total
and % 212 176 83.0

Table 9. The number of living and the number of flowering accessions and the percent
flowering from the major collection areas of the 1976 NAU expedition to Japan. The
collecting areas are listed from Northeast to Southwest.

The timing of flowering on average was not significantly correlated
with the latitude of the collection sites although a weak trend was evi-
dent (Figure 13). Surprisingly, however. a significant negative correla-
tion between mean flowering week and longitude was found (Figure
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14). Because latitude was related to longitude (Table 10), this simple
regression may incorporate a north-south component. There is sub-
stantial variation around the regression line in Figure 14, perhaps in-
dicating the importance of another factor like altitude, which was not
taken into account in this regression. However, when analysed, alti-
tude did not have a significant effect.

mean flowering week vs latitude
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Figure 13. Mean flowering week versus latitude of the collection site in Japan for plants
from the 1976 NAU expedition. Each data point represents all mean flowering week
for the years 2004 through 2006 for all the accessions at a given site. First the mean
of each accession was calculated and then the mean of these means was made to get
these data.
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mean flowering date versus longitude
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Figure 14. Mean week of flowering of plants from different collection areas in Japan
versus longitude.
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Figure 15. The decorative bark of Clethra barbinervis (1977.0823, NAU Japan C 190) in
the Arboretum. This species was distributed in rather large numbers to several differ-

ent gardens in Denmark and has been reported to still be living at two sites outside the
Arboretum.
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3. MATERIAL SENT TO PUBLIC AND PRIVATE
PARKS IN DENMARK

Up to 1988, 12 years after the expedition the Arboretum in Hersh-
olm was still receiving and sending plants to the other participants of
the expedition. The number of accessions received by Hgrsholm was
rather small being 13 accessions. Considerably more plants were sent
from Hgrsholm to other member institutes of NAU. In all 108 acces-
sions (456 plants) were sent to other member institutes of the Nordic
Arboretum Committee. This may indicate a well functioning nursery
at the Arboretum. Indeed one is impressed with the number of acces-
sions that must have been handled by the nursery in 1977 following
several major expeditions including these two.

Many surplus plants from the expedition to Japan were sent to other
public and private parks. To judge the number of accessions surviving
outside the Arboretum at these other institutes, lists of accessions and
plant names and numbers were sent by mail or e-mail to most of the
various institutes or major individuals that were on record as receiving
such material. For the Botanic Garden in Copenhagen, the database
on their internet homepage was used to find living accessions. For the
“ForskningsCentret” in Hgrsholm, I checked for the plants myself at
the site, using old notes kept at the Arboretum and the help of Ole
Byrgesen, who had been involved in the transfer and planting out of
many of these plants. Individuals receiving just a few plants from the
Arboretum (often to celebrate a retirement from the University, or a
birthday) were not contacted and not included in this analysis. On av-
erage 12 accessions were sent for trial at each of 21 other institutes, but
the variation between institutes was large (Table 10).
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no. no. no. no. %
accession | plants | living (plants| living

Destination sent sent |accessions | living [accessions
Jutland
Botanisk Have, 8000 Arhus C. 27 76 0 0 0.0
Dronningelund kommune
Dster Mglle anleg 2 9
Den Geografiske have,
6000 Kolding 8 scions ? ? 0.0
N.J. Petersen, Holstebro 7 cuttings| 4 8 57.1
Fyn
Arne Vagn Jakobsen Nursery,
5620 Glamsbjerg 31 44
Hofmansgave stiftelsen 2 5
Zealand
Blagard Seminarium 2 2
Borsholm Pinet 3 15 1 4 33.3
Copenhagen Commune 4 51 1 12 25.0
Den kinesiske ambasade 8 8
Erhvervsskolen Godhavn 3220
Tisvildeleje 2 cuttings|
Forskningscentret (SCION-DTU),
Hgrsholm 35 195 4 8 11.4
Mpgllehgjgaard, Jegerpris 12 49
Gisselfeld Park, 4690 Haslev 2 2
KVL Garden, Frederiksberg 1 5 1 3 100.0
Botanisk Have, Kgbenhavn K 41 71 6 7 14.6
Sorg Akademihave 4 6 2 ? 50.0
Vallg 5 6
Vilvorde Havebrugsskole 42 108
Other areas
Fargernes Plantagenzevn,
Faeroe Islands 7 20
Segen Arboret, Bornholm Island 5 17
sum or overall mean % 250 689 19 42 7.6

Table 10. Number of accessions and plants exported from the Arboretum nursery for
trial in different plant collections in Denmark. In some cases scions or cuttings of an

unrecorded number were sent.

Of the 21 institutes that received an inquiry, 9 responded (43%).
Those responding reported that 19 accessions were still alive. In ad-
dition two reported that some plants were probably still alive, but
could not be definitely located because of gaps in their records. These
unlocated plants have been counted as not surviving in this analysis.
On average 32 % of the plant material had survived for those that re-
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sponded (Table 10). Four of the 23 surviving accessions were no lon-
ger surviving in the Arboretum in Hgrsholm in 2006 showing the ad-
vantage of distributing plant material. These four accessions represent
the following species: Gaultheria miqueliana (NAU S159), Hydrangea sp.
(NAU B321), Lespedeza bicolour (NAU C242), and Veronicastrum sibiri-
cum (NAU B15).

These data are based only on the incomplete collection of “plantud se-
dler” and thus underestimates the number of accessions distributed to
others. Evidence for this was provided for example by Ulrik Kristensen
of Copenhagen Commune, who supplied the Arboretum with a set of
maps showing the location of plants that they had received from the
Arboretum and how many have survived. The maps showed that they
had received 4 accessions from the Japanese expedition. Either some-
one forgot to fill in the appropriate “plantud seddel” form, or the ap-
propriate data was on one of the missing forms. These accessions were
not in our records, but have been added to Table 10, since he also sup-
plied information on how many accessions were still alive.

As mentioned above when plant material was collected directly from
the Arboretum’s living collection, the data was often written on odd
sheets of paper and left in a file or desk somewhere, perhaps waiting to
be sorted into a common file. Most of these data is lost. As an example,
Niels Jorgen Holm Petersen from western Jutland has collected plant
material and tested it in the more oceanic climate there. He was care-
ful to leave records with us on precisely which accession numbers he
collected (as cuttings or scions for grafting) but most of these records
are lost. His current records showed 11 living accessions from the NAU
expedition, in addition to the 5 accessions we had records for. Clearly
the information presented in Table 10 represents a minimum estimate
of the material that was sent out and underestimates the effect the ex-
pedition has had on the garden- and park-flora of Denmark.

The inconsequential recording of information concerning the col-
lecting of plant material from the Arboretums collection is clearly an
area where improvements should be made. Fortunately the revolution
in electronic computers has made storing of such data less laborious
and transfer of the data must easier. At the same time, however, fund-
ing for any such tasks is getting more and more difficult.

As can be seen in Table 10, the bulk of the plant material was des-
tined for collections in Zealand and thus did not travel far from Hgr-
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sholm. Some material however, went as far as the Faeroe Islands and
the Island of Bornholm. The data are not sufficient to check if there
are any significant differences in survival at different areas within Den-
mark. However, given that overall survival was identical at Milde in
Norway, it would be surprising if survival varied much within Denmark
due to variations in climate.

I was pleasantly surprised by the high (32%) survival at respond-
ing institutes. However, for all institutes, including both those that re-
sponded and those that did not, survival was only 8 %. It may be that
those who did not respond had nothing to report (no living plants or
they did not know how to identify them. Some institutes, like the Bo-
tanic Garden in Copenhagen, and the Arhus Botanic Garden, regularly
remove trees that grow too large in order to maintain sufficient space
for a diverse collection. Trees are also removed to adjust to changing
ideas of what plant groups should be concentrated on. Arhus Botanic
Garden however, pointed out that although no plant material had sur-
vived (4 accessions were removed although perfectly healthy) they had
served the garden well when alive and were much appreciated. Other
institutes also reported that perfectly healthy specimens were removed
for one reason or another. I know that at the Research Center in Hgr-
sholm, a significant number of plants were removed when new con-
struction on buildings was made or when re-landscaping undertaken.
At the Research Center survival was much higher in areas that were
reserved for the sole use by the Arboretum. Even in the Arboretum
controlled area however, the creation of an Urban tree Arboretum
resulted in the felling and removal some healthy accessions from the
NAU expeditions.
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Figure 16. The Sorbus from Ullung Island (1983.0536, probably NAU Japan N110) and
the author at the Arboretum in Hgrsholm.

4. COMMERCIALIZATION OF MATERIAL
Although the Arboretum in Hgrsholm has been strongly coupled with

a forest genetics group, who has been involved in the selection and
breeding of forest trees, there has been little concerted effort to de-
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velop new ornamental cultivars from the plants in the collection. Nev-
ertheless, 13 species from the expedition to Japan were recommended
in Jensen’s “Guide to the Arboretum Hoersholm, Denmark” (1992).
This was an attempt to promote the better material from the expe-
dition. The species named were: Acer argutum, Acer micranthum, Acer
shirasawanum, Clethra barbinervis, Cornus controversa, Elaeagnus umbel-
lata, Photinia villosa, Rhododendron albrechtii, Sorbus alnifolia, Stachyurus
praecox, Styrax obassia, Styrax japonica, and Weigela middendorfiana. The
promotion of selected species from the expedition to Japan has also
been made through the “Plant of the Month” on the Arboretum In-
ternet page which up to 2007 was written by this author. Nine species
are described with examples from the NAU expedition to Japan (www.
arboretet.dk).

In Denmark the main effort in systematic testing and development
of new woody plant ornamentals has largely been made by a group
working at the State Horticulture Research Center at Arslev on the is-
land of Fyn (previously Hornum on the Jutland Peninsula).

They have developed at least one cultivar from the material brought
back from the NAU expedition to Japan. This was Deutzia crenata ‘Dip-
pon’ Dafo® Stjernetop. Interestingly enough they received this mate-
rial as Symplocos.

Other cultivars were developed in Sweden as part of the “E plants”
(elite plants) system. In one case the cultivar Sorbus ‘Dodong’ (or Ul-
lung-ronn in Swedish) was selected from material collected on the side
trip to the Island of Ullung-do in Korea (Bengtsson 1992). There is
also a second cultivar from this seed lot called ‘Ullung’ according to
Thomas Lagerstrom from the Swedish Agricultural University in Ul-
tuna. Both of these plants are superior performers in Sweden, and I
have seen the cultivar ‘Dodong’ performing well as far North as Lulea.
Both cultivars are sold in Denmark and at least ‘Dodong’ has been de-
scribed as well adapted to Danish conditions.

The Hgrsholm Arboretum did not receive seed from the side-trip Tor
Nitzelius took to the island of Ullung in Korea as a part of this “expe-
dition to Japan”. However we received many plants in 1983 from Rune
Bengtson at Alnarp in Sweden. These included 3 Sorbus from Ullung
Island. One of these is still living and in 2006 was one of the larger Sor-
bus plants in our collection (Fig. 16). This plant is apparently a half-
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sister of the cultivars Sorbus ‘Dodong’ and Sorbus ‘Ullung’. This seed
lot came from a single tree that differed from the ordinary S. commixta
and was collected on Seonginbong at 900 m elevation on 29 Septem-
ber 1976 (Nitzelius 1983).

A seed-propagated cultivar has also been spread by several small com-
mercial nurseries. This is the herbaceous plant Veronicastrum sibiricum
(Arboretum accession number: 1977.0368, NAU Japan B15). Progeny
of this collection number have been sold in for example the Overdam
planteskole, and a nursery near Holstebro on the Jutland Peninsula
(Niels Jorgen Holm Peterson personal communication 2006). This is
an interesting plant because the main aim of the expedition was to
collect woody plants and only a handful of herbaceous plants were
collected. It is fortunate that one of the participants, Rune Bengtsson,
took the effort to do a little collecting on the side and did not merely
concentrate on woody plants.

Four definite cultivars out of 354 successfully propagated plants, gives
a commercialization success rate of 1 %. Based on the 972 different
collection numbers of the expedition the success rate was 0.4%. A suc-
cess rate for commercialization of 1 % or less is actually rather typical
for such collecting expeditions. Lighty (2000) found 0.08 to 1.5 %
of the material collected in different expeditions became successful
ornamental plants in cultivation. Many factors play a role and most
plant material will not be suitable as an ornamental cultivar. Further-
more, even perfectly suitable cultivars often do not obtain (or main-
tain) popularity in culture.
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Figure 17. Stachyurus praecox (1977.0768, NAU C131) in flower in the Arboretum.

CHAPTER 4. A QUANTITATIVE HISTORY OF PLANT
INTRODUCTIONS FROM KOREA TO THE ARBORETUM

The effects of the NAU expedition to Korea in 1976 is best seen on the
background of the general history of woody plant introductions from
the Korean Peninsula. The following is a brief history.

A total of 1154 accessions are directly traceable to the Korean Penin-
sula since the official opening of the Hgrsholm Arboretum in 1936. Of
these accessions 1090 are traceable to South Korea and 64 accessions
to North Korea. The first accession arrived in 1937 and the most re-
cent in 2004. Of the accessions from Korea, 615 or slightly more than
half (53%) came from the 1976 NAU expedition to Korea. Thus, sole-
ly in terms of the number of accessions, the NAU expedition to Korea
had a slightly larger effect on the Arboretum than the expedition to
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Japan. Other expeditions from the Nordic countries have been made
to Korea and have contributed to the Arboretum’s collection in Her-
sholm. In preparation for the expedition in 1976 Max Hagmann from
the Mustila Arboretum in Finland collected in North Korea in 1974. In
1983 Lennarth Jonsson an avid amateur collector from Sweden con-
tributed material from South Korea. In 1992 a collecting expedition
was sent from the Gothenburg Botanic Garden to South Korea which
provided material. Most recently, Sgren @dum from the Hgrsholm Ar-
boretum collected material in North Korea in 1995.

The earliest material (one accession) directly traceable to Korea came
in 1937 from the seed dealer Johannes Rafn, of Denmark. This seed
was of unknown provenance and has not survived. The next seed did
not arrive until 12 years later, in 1949. It came from Seoul and was a
single seed lot of Pinus koraiensis. This material has also not survived.
The earliest surviving accessions came a year later in 1950 via Paul
Zehngraft, the U.S. Economic Cooperation Administration’s Mission
to Korea. Mr. Zehngraff sent us 10 accessions from Korea, two of which
have survived (Abies holophylla and Quercus mongolica) giving a survival
rate of 20 %. The Abies holophylla has been doing well, but now is show-
ing thinning of the crown in the last few years, probably as a result of
Armillaria infection in the root system. The Quercus mongolica survives,
but does not do well because of frequent winter damage to its shoots
(Figure 18).
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Figure 18. Quercus mongolica (arboretum accession number 1950.0360) from Kwang-
nung Experiment Forest in South Korea. This is one of the 3 oldest surviving plants
from Korea in the Arboretum. Note the large number of “witches brooms” caused by
repeated frost dieback and re-growth. An example of the same species collected in Ja-
pan has been much less affected.

In the mid 1950’s and early 1960’s we received 8 accessions from di-
verse sources, but none of these have survived. The next material was
received in 1974, nearly a quarter of a century after the first significant
set of accessions from Korea, and only 2 years before the NAU expe-
dition to Korea. This 1974 material was donated by Max Hagmann of
the Mustila Arboretum in Finland, who led the NAU expedition in
1976. Eighteen accessions were donated almost doubling the material
directly traceable to the Korean peninsula. Of 18 accessions received
only 3 survived giving a 17 % survival rate. The three surviving taxa
are all bushes: Weigela subsessilis, Syringa oblata var. dilatata and Buxus
microphylla.

It might be noted that the numbers given here do not include 7 ac-
cessions (from before 1970) that cannot be traced back directly to
Korea, but are Korean endemics and therefore must directly or in-
directly have come from Korea. One of these is the interesting Til-
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ia insularis from Ullung Island (1953.0429). The two surviving plants
were received via the Botanical Garden in Copenhagen from Poznan,
Botanical Garden in Poland. These two plants were mentioned in a
small paper about Ullung Island by Nitzelius (1978), as an example of
the potential of finding hardy plants for Scandinavia. These may have
helped in the decision to travel to Ullung as a part of the NAU “Japa-
nese expedition”. Prior to 1970, the Arboretum had only received 20
accessions directly traceable to Korea, and thus one can say that on
the whole, there was little direct evidence available about the poten-
tial of taxa from Korea. Notwithstanding the few examples must have
given enough information, along with climate data to form an opinion
about the potential of plants from this part of the globe.

The next arrival of Korean material came from the 1976 NAU expe-
dition to Korea. Up to this date, the Arboretum had only received 44
accessions from the Korean peninsula. Only 11 plants, representing 6
accessions have survived from the time before the NAU expedition.
The NAU expedition itself resulted in 604 accessions of which 238
have survived giving a survivability of 39 %. The survivability was clear-
ly higher than for all earlier accessions.

The 1980’s marked a period of much larger numbers of accessions
from the Korean peninsula, perhaps in part because of contacts made
to botanic gardens and arboreta while carrying out the expedition. In
1981 the Arboretum received 91 accessions from the Kwanak Arbore-
tum of the National University on the southern edge of Seoul, Korea.
Of these, 26 or 29 % have survived. In 1982 the Arboretum received an
additional 23 accessions from the Kwanak Arboretum. Of this second
shipment 9 accessions, or 39 %, have survived.
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Figure 19. Acer triflorum (1982.0460) received from Kwanak Arboretum shows promise
as a garden or park plant, with its fine autumn colours, complimenting brown flaky
bark and symmetrical crown form.

In 1983, 12 accessions were received from the amateur dendrologist
Mr. Lennarth Jonsson of Sweden. Of these only one (Gleditsia japonica
var. koraiensis) has survived in the Hgrsholm Arboretum (survival = 8
%), but another accession, Magnolia officinalis, has perhaps survived
in the Forest Botanic Garden in Charlottenlund. In 1984 we received
seed from the Hongneung Arboretum of the Korean Forest Research
Institute. In all 17 accessions were received and of these 4 have sur-

vived (24 %).

In 1985 and 1986 Kew Gardens in London sent 16 accessions, but only
1 has survived giving a survivability of 6%. In 1988 we received 17 ac-
cessions from Pruhonice Arboretum in Czech Republic, (then Czecho-
slovakia) with original material from North Korea of these only 3 ac-
cessions have survived giving a survivability of 18%. The surviving taxa
were Rhododendron schlippenbachii, Sorbus sp. and Syringa velutina.

The Arboretum has also been receiving material in the 1990’s. In 1993
we received 17 accessions from Gothenburg Botanic Garden. Of these
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5 have survived, giving a survivability of 29 %. Other sources of acces-
sions arriving in the 1990’s are shown in Table 11 below. The most re-
cent accessions, arriving after 2000 are not show in the table as it is too
soon to evaluate the material.

Source year | survival |Number of
Non-Nordic Collectiors % accessions
Zengraff, U.S.A. 1950 20 10
Kwanak Arboretum, Seoul National University 1981 29 91
Kwanak Arboretum, Seoul National University 1982 39 23
Hongneung Arboretum, Korean Forest Research Inst. | 1983 24 17
Kew Botanic Gardens London 1986 6 16
Pruhonice Arboretum, Czech Republic 1988 18 17
Jeju Botanic Garden, Yeomiji 1993 11 18
Kwangnung (Korean National) Arboretum, Pochon 1995 29 21
Jeju Botanic Garden, Yeomiji 1996 45 11
Suwon Arboretum, Seoul National University 1997 5 20
@won Arboretum, Seoul National University 1999 25 28
weighted mean 24.4
Nordic collectors
Max Hagmann 1974 17 18
NAU 1977 37 615
Gothenburg 1993 29 17
Sgren @dum 1995 55 18
weighted mean 37.2

Table 11. Major sources of accessions and their survival from the Korean peninsula.

It might be noted that no trend was found in a plot of survivability
against accession date in the Arboretum. This suggests that most losses
occur early in the life of new accessions. This agrees with the results
form the Japan expedition (chapter 3) where 35 % were lost because
they were not successfully propagated, and 20 % of the remaining died
in the nursery. Loss of plants is probably also high in the first few years
after planting out, but there is no data for this.

There was no statistically significant difference between plant materi-
als collected by Nordic collectors versus materials collected by non-
Nordic collectors. However, the trend was in the same direction as
for the Japanese material in the Arboretum (Chapter 2). Survival of
plant material from Korea averaged 53% higher for material collected
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by Nordic collectors (Table 11). This supports the idea that our own
expeditions provide material with a higher survival rate compared to
material collected by others. This probably reflects better local knowl-
edge of the climate in Scandinavia.

Survival in the Hgrsholm arboretum was unrelated to a north-south
gradient within the Korean Peninsula based on Province means as
shown in Table 12. There were no significant differences in survival be-
tween North and South Korean Provinces. Zero survival was found for
a couple of South Korean provinces, but the sample sizes were small
so the results may just reflect bad luck. Surprisingly, survival rate was
quite high from Jeju Island. One would expect however a strong rela-
tionship between survival and elevation on this southern island based
on data published by Sanda (1982) that is presented in the next chap-
ter. Unfortunately there was not enough elevation information from
these various sources to test for gradients in survival against elevation.

country Province survival | Number of
% accessions
North Korea | Chagang do 57 14
North Korea | Pyongyang city 11 18
North Korea | Kangwon Do 13 15
North Korea | Hwanghae Namdo 40 5
North Korea | weighted mean 26.8
South Korea | Gangwon Do 27 86
South Korea | Gyeonggi Do 23 122
South Korea | Ullung Island 26 50
South Korea | Chungcheong Bukto 0 7
South Korea | Chungcheong do 19 16
South Korea | Gyeongsang Bukdo 0 6
South Korea | Gyeongsang Namdo 28 29
South Korea | Jeju Island 18 43
South Korea | weighted mean 23.2

Table 12. Survival versus province in plants from the Korean Peninsula. The listing gen-
erally follows a north-south pattern with the most southerly provinces last in the list.
The data only cover accessions received up to the year 1999. For the years 2000 and
beyond, survival was not calculated as the plants have not been tested for a significant
amount of time.
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In general climate on the Korean peninsula is more continental than
that in Denmark with warmer summers at many sites. The problems of
winter survival in Denmark may not be due to the minimum tempera-
tures, which are higher in Denmark, but the cool summers and the
unstable winter temperature that fluctuate well above and below the
freezing point (Nitzelius 1968). Even when plants survive they can be
strongly damaged as shown for Quercus mongolica in Figure 18.

CHAPTER 5. THE 1976 NAU EXPEDITION TO KOREA

Figure 20. Mature fruit of Cephalotaxus koreana (Hgrsholm Arboretum nr. 1977.1074,
NAU Korea collection nr. 386) growing the in Arboretum in Hgrsholm. The last abun-
dant production of fruit occurred in 2002. A number of seedlings were produced from
the seed.
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5A. INTRODUCTION

The Nordic Arboretum Committee expedition to Korea from 27 Au-
gust to 30 October 1976 is described in a report written by the Scan-
dinavian participants (Hagman et al. 1978). Following a general in-
troduction, the report gives an itinerary for the expedition. This is
followed by descriptions of the collection sites and a detailed list of all
the collection numbers with information on each species and collect-
ing localities, as well as a Finish seed-registration number for each ac-
cession. This latter number is often used by Finnish authors to identify
material. The costs of the expedition, maps of Korea showing the col-
lecting sites, suggestions for further activities and contact persons with
addresses are given as well.

In addition to the official report, the Harsholm archives contained a
set of papers describing more information about the individual collec-
tion numbers. This set of papers, apparently from the Finish participant
Max Hagman, with an English introduction, gives the specific elevations
for each collection number, the number of “mother” plants collected
from, as well as how many herbarium specimens were collected.

As with the NAU expedition to Japan, the official report from the
Korean expedition is probably difficult to obtain for many readers, so
parts of the introduction are reproduced immediately below:

“Foreword and Acknowledgements

The expedition to the Republic of Korea was arranged by the Finnish Forest
Research Institute, Max. Hagman, professor of forest genetics in close coop-
eration with Lars Feilberg, lecturer at the Hgrsholm Arboretum, Denmark,
Jan E. Sanda, research assistant at the Agricultural University of Norway and
Thomas Lagerstrom, lecturer at the Agricultural College of Sweden.

The expedition was made possible by grants from the Nordic Cultural
Foundation (Nordisk Kulturfond) and the Danish National Bank (National-
bankens Jubilaefond af 1968). We wish to thank these foundations for their
valuable support.

The Norwegian shipping company The Wilhelmsen Lines, Oslo kindly sup-
ported the expedition by offering transport of the collected material in spe-
cial cold stores. Shipowner Tom Wilhelmsen expressed from the very begin-
ning a great interest in the expedition and supported its members personally
in many ways.
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At the time the first formal contacts were made with the Republic of Korea,
most valuable help was given by His Excellency Ambassador K.D. Yoon, Em-
bassy of the Republic of Korea, Helsinki.

The excellent technical planning in Korea was done by the Office of For-
estry, Seoul and our most sincere thanks go to Director General Sohn, Soo-
Ik who not only personally took great care of the wellbeing of the members
of the expedition but also mobilized his staff at the Head Office as well as in
the different Forest Regions for the many practical problems that had to be
solved.

The Office of Forestry also arranged for the permissions to collect in Na-
tional Forests, National Parks and other protected areas where the most inter-
esting vegetation was to be found, and provided the expedition with transport
facilities in the form of two field-going big jeeps with drivers and also in the
form of numerous porters in all the many places where the expedition only
could proceed on foot. Only those who have walked the Korean mountains
can really appreciate what this means for the success of a botanical expedi-
tion.

Of the officers of the Head Office we can only mention here Director Kim,
Syung-Yup and Mr. Lee, Kyong-Sang the latter being invaluable in the arrange-
ments of lodging, tickets, mail, local transport, customs etc. etc. thus smooth-
ing our way in to us unfamiliar conditions.

The expedition was very fortunate in being able to set up its headquar-
ters a the Forest Research Institute in Seoul where Director Lee, Sung-Yong
kindly provided us with office- and laboratory space and did not mind at all
our spreading of herbarium papers to dry all over the front yard lawn of his
institute.

Despite his many duties Deputy Director Sim, Hung-Soo took time to fol-
low the expedition on the first and third course thus helping us continuously
in many activities and providing us en route with information on Korean for-
estry and forest research and achievements.

Seeds, silviculture and landscape architecture are at the FRI the responsi-
bility of the Division of Reforestation and it was therefore clear that our pres-
ence put great strain on their activities. Nevertheless, the Division Chief Shim
Sang-Yung and his staff met our various needs in a most satisfactory way.

Particularly we have to mention Taxonomist Cho, Moo-Yun, Head curator
of the Institutes Hong Nung Arboretum who followed us day and night on all
our courses thus providing us with a “walking Flora” to be consulted on taxo-
nomic or plant geographical matters whenever needed. His help in checking

our collections with his herbarium afterwards can neither be overestimated.
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Mr. Cho was during our work assisted in an excellent way by his aide-de-
camp, Field assistant Han, Sang-Bae whose great practical experience in seed-
and plant collection and handling of the material in the field as well as in the
laboratory was of very great help, not to mention his delicious cooking on
rainy mountain sides as well as in sunny temple yards.

In matters concerning genetics, provenance research and tree breeding
the expedition was fortunate in being able to rely on the Institute of For-
est Genetics in Suweon as well as on its branch station in Cheju-do. Director
Choli, Jung-Suk and his numerous research officers helped us in many ways
and we are very grateful to all of them. Our thanks also to Mr. Hwang, Jae-
Woo who followed us on the field trip and Mr. Chung, Min-Sup, who, being a
grantee at the Finnish Forest Research Institute, helped us in the preparatory
work when the expedition was planned.

Splendid scientific support was also obtained from the faculty members
of the College of Agriculture, Seoul National University, Suweon. Professon
Hyun, Sin Kyu had helped the expedition already in the preparatory stages
by providing references to literature and commenting on the suggested tour
programme and in addition he was kindly guiding us when visiting experi-
ments with introduced exotic trees adding to our knowledge from his great
experience in forest tree breeding during many years.

Professor Yim, Kyong-Bin who followed us on the third course, broadened
our background to the collection work by supplying basic information in his
special field, Korean silviculture. He also gave us many valuable data on Ko-
rean forestry in general.

Without the excellent help of Dr. Lee, Tchang-Bok, Professor of Dendrology,
many a plant would have remained unidentified. His life long experience of the
Korean flora, gathered during innumerable field collecting tours all over Ko-
rea, formed an unmeasurable source of information from which the expedition
gained every day he followed us on the second course. However, it must be ad-
mitted that for some of us it caused great difficulty to follow him up and down
the gorges and tracks of Mt. Jiri-san, where he proved his reputation as a fa-
mous marathon runner. His many publications on Korean plants and their use,
so generously given to us, will even in the future for a basic library in our work.

Among the many other persons who help us in Korea, we would here only
like to thank Mr. Carl Ferris Miller for his great hospitality and for valuable
discussions on Korean dendrology, a field in which he represents great exper-
tise. We would also like to express our gratitude to Mr. W.D. Jones, General
Manager of the Everett Steamship Corp. S/A, who helped us with the ship-

ping business when our collections were sent home.
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And finally we would like to thank our ground staff at our institutions at
home, who has taken care of the plant material and obviously will be very
much engaged in it in the years still to come.”

As one can read, the Korean counterparts played a critically important
role for the success of this expedition. It is nice to remember their
contribution whenever one is admiring the many fine Korean plants
in the Arboretum from the expedition. As with the Japanese expedi-
tion, most of the Korean participants appeared to help without charge
to Nordic group.

The text continues:
“Preparatory work in Finland, Denmark and Korea

Korea has, since long ago been of interest to dendrologists. It has a very rich flo-
ra despite the fact that its climate is more severe than in Neighbouring Japan.

Since many plants from Japan have been grown successfully in Scandina-
vian gardens, it could be thought, that plants from Korea would be more
hardy and thus suitable for cultivation in the more continental parts of the
Nordic countries.

Already E.H. Wilson (1928) pointed out that Korean plants are best suit-
able for gardens where climatic extremes prevail because they enjoy a fixed
climate in their homeland.

In the earlier parts of this century Korean plants were imported into Scan-
dinavia, and were in general growing surprisingly well, withstanding e.g. later
such severe winters as 1939-1944.

The material obtained was, however, limited in sources and in many cases
the records about origin were missing or incomplete. For a further develop-
ment it was therefore considered necessary to try to carry out a collecting ex-
pedition having especially in mind the variation within species and trying to
obtain as many samples as possible from a wide range of localities.

It was also clear that on such an expedition new species which had not been
tested before might be collected.

Since Korea reaches from the Manchurian border in the North to the is-
land of Cheu-do in the south a mere transect through Korea would have to
cover a very long distance. This was not possible with the resources available
and with the time that could be used for an expedition. Also other reasons
made plans for an all-covering collection difficult.
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Thus the original intentions of having collections through the whole of
Korea had to be abandoned and the experiences from Northern Korea were
limited to a short visit by one of us (M.H.) in 1974 to Pyongyan, Wonsan and
Southern Kumgnag-san.

In 1975 it was decided to concentrate the efforts to Southern Korea where
the possibilities looked good. This decision was supported by the fact that a
Finnish scientist had collected seeds in the Mur-river region of the USSR in
1974 and that there were promises for a Finnish expedition (which later also
took place) to the same area in 1976.

Thus at least a part of the northernmost distribution of many species occur-
ring also in Korea could be covered and the planned expedition could con-

3

centrate on the south. .....

From the above it can be seen that the Korean expedition was an im-
portant part of a plan to study the suitability of the flora from Japan,
Korea, and the Russian Far East.

From the booklet describing the expedition (Hagman et al.1978) one
can see that the budget for the expedition to Japan was 58.000 NOK
(48.347 DKK) including costs for holding a final meeting to check and
distribute the material and the of printing the booklet about the expe-
dition. Given that 774 seed lots were collected the average cost was 62
DKK per seed lot collected. In addition a number of herbarium speci-
mens were also collected.

All material from the expedition arrived in Copenhagen in the begin-
ning of December 1976. The material was then unpacked, checked
and distributed to the participating countries between 11 and 14 De-
cember (Hagman et al.1978). It was noted in Hagman et al. (1978)
that due to lack of space and working capacity all samples could not
be sown in the same place. Therefore the Scandinavian material was
divided up according to climatic conditions and to particular interests.
Most seeds were sent to Max Hagman at the Forest Research Breeding
Station, Maisala, Finland. The people at Maisala, Finland subsequently
made a list of available seed in the winter of 1976-77. This seed list was
sent to 78 institutions in 12 different countries. Thirty-nine of these
institutes from 14 countries returned orders and 3310 lots of material
had been distributed by 1978 (Hagman 1978). No doubt more seed
lots were distributed afterwards. An updated seed list was circulated in
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February 1980, with the weight of seed left for the different seed lots.
For most seed lots the remaining seeds if any, weighed less than 10 g.
The range in seed weight was between less than 1 g, up to 420 g (for
the large seeded Pinus koraiensis).

Herbarium specimens were collected for most of the collection num-
bers. Depending on the number of herbarium specimens per collec-
tion number, they were distributed with the following priority: 1- Fin-
land, 2- Sweden, 3- Denmark, and 4- Norway. Any remaining specimens
were made available for exchange. The main herbarium collections
made from the expedition were given to the Botanical Museum, Uni-
versity of Helsinki and to the Botanical Museum, University of Uppsala
where they are available to researchers. Smaller herbaria were given to
the Arboretum in Hgrsholm and the Agricultural College in As, Nor-
way. All herbarium material in Hgrsholm has since been distributed
to either the Botanic Museum in Copenhagen or the herbarium of
the Royal Veterinary and Agricultural University also in Copenhagen
and is available to researchers. It was intended that further herbarium
specimens be collected from the material grown, in order to provide
for studies about variation with the species (Hagman 1978). I am not
aware of any such collections being made in Hgrsholm, although it
has also been an unfulfilled goal at the Arboretum to collect at least
one herbarium specimen from every accession in the collection.
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Figure 21. Euonymus sachaliensis (Horsholm 1977.0051, NAU Korea 11) from the NAU
expedition to Korea. Like many Korean plants it shows rich autumn colours.

5B. RESULTS
1. SURVIVAL

In total the expedition collected 774 lots of seeds or plants. The 763
collection numbers sometimes had suffixes like a,b,c and thus there
were more seed lots than collection numbers. These suffixes were usu-
ally given to seed from individual trees that were of interest for tree
breeding (Hagman 1978). Each of these suffixes was given its own
unique accession number at Hgrsholm and each is counted as a sepa-
rate accession within this text. A list of the collections numbers and
species along with supporting information is given in Hagman et al.
(1978). The seed lots that were initially distributed to Hgrsholm in
December 1976 were given Hgrsholm accession numbers between
1977.0001 and 1977.0366. At a later date, the Arboretum in Hgrsholm
also received seed from the list published by the Finnish participants
at the Forest Research Breeding Station, Maisala. These seed lots were
assigned accession numbers between 1977.0909 and 1977.1177 and
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thus were received in 1977. Five accessions were also received in 1978
and 1980 from other participants who had raised them from seed. Of
the 774 lots collected by the expedition, the Arboretum in Hgrsholm
received 624 or 80% (Table 13). Thus as for the Japan expedition, the
Arboretum received a little more than 600 accessions. At this distribu-
tion stage, the Arboretum in Hgrsholm “lost” nearly 20% of the col-
lected material.

For a few years after the expedition the Arboretum in Hgrsholm re-
ceived and sent plants to the other participants of the expedition. The
number of accessions received by Hgrsholm was small being only 5 in
number. These plants are included as part of the 624 accessions re-
ceived. More plants were sent from Hgrsholm to two other member
institutes of NAU (Thomas Lagerstrom at Uppsala and Tor Nitzelius at
Fladalt in Sweden. In all 35 accessions (105 plants) were sent to these
two members of the Nordic Arboretum Committee. The exchanges of
Korean plant material were smaller than for the Japanese expedition
and did not last as long. The last recorded exchange was in 1980. How-
ever, it might be noted that a number of selected scions of Abies koreana
were sent more recently from Hornum in Denmark to The Swedish
Agrigultural University at Ultuna (Thomas Lagerstrém) to build up a
seed orchard. Secondary and perhaps tertiary exchanges of material
may still occur among the members of the Nordic Arboretum Com-

mittee.
Korea 1976 expedition summary
category number | % | notes
No. collection numbers 774
No. accessions Hgrsholm 624 80.6 { % of collection numbers
No. accessions propagated 364 58.3 | % of Horsholm accessions
No. accessions planted out 295 81.0 | % of propagated
No. > 6 plant accession planted out 39 13.2 | % of planted out
No. live accessions 2006 238 80.7 | % of planted out
No. live single plant accessions 71 29.8 | % of live accessions 2006
No. live accessions flowering &/or
fruiting in 2004, 2005 or 2006 207 87.0 | % of live accessions 2006
No. accessions exported to others 226 76.6 | % of propagated
No. accessions in commerce 18 2.9 | % of received accessions

Table 13. Overall summary of the Korea expedition material and its survival at the Ar-
boretum in Hgrsholm.
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Of the 624 seed lots received, 364 were estimated to be successfully
propagated. This represents a success rate of 58 % for propagation or
a 42% loss. This is only 5 % larger than the loss for the Japanese expe-
dition and suggests that losses of around 40% because of propagation
failures may be typical. At the NAU annual meeting in Umea in 2006,
Mirja Siuruainen reported that a 65 % loss occurred at the Botanic
Garden in Oulu Finland, because of unsuccessful propagation. She
noted that few seed were received from the 108 different accessions
(in some cases only one seed per seed lot) and that this probably con-
tributed to the low success rate there. Hagman et al. (1978) noted the
difficulties of seeds rotting in the warm and sometimes humid con-
ditions, especially early on in the expedition when the weather was
warmest. They also noted that they sometimes had to collect immature
seeds because a return to a locality was not possible.

The seeds received in December of 1976 and in 1977 were probably
sown as soon as possible after diverse pre-treatments including cold
stratification. This allowed a list of plants living in September 1978
(after one or two growth seasons) to be used for the initial estima-
tion of the number of successfully propagated plants. This 1978 list
probably underestimated the number of successfully propagated ac-
cessions because some accessions may have taken more time to ger-
minate (Hagman et al.1978). Therefore, as for the Japanese material,
all accession numbers later recorded as being planted out (but not
on the 1978 list) were added to estimate the total number success-
fully propagated. This increased the number propagated by 9% (27
accessions). It is possible that some accessions germinated success-
fully after 1978 and were pricked out into the nursery beds, but did
not live long enough to be planted out. Such accessions would not
have been counted and thus 58% is probably an underestimate of
the number of successfully propagated. Nevertheless this is the best
estimate that can be made and there are no indications that the un-
derestimate should be large. Thus the percentage propagated was
probably around 60%.

Of the estimated 364 successfully propagated plants, 295 or 81% sur-
vived long enough in the nursery to be planted out into the Hgrsholm
collection (Table 13). This is virtually identical to that for the Japanese
material where 80 % survived this stage. Thus 19 % of the successfully
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propagated were lost in the nursery, where growing conditions would
have been more ideal than out in the main collection areas.

Of the accessions planted out in the collection, only 19% were lost
25 years after planting out (by 2006). More precisely, a total of 238
accessions or 80.7 % of all accessions planted out were alive in 2006
(Table 13). A relatively low death rate (0.76 % /yr = 19/25) after plant-
ing out compared with that in the nursery (3.8 %/yr) again supports
the conclusion that already in the nursery a considerable amount of
selection for well adapted individuals occurs. The 238 surviving acces-
sions in 2006 was almost identical to that of the Japanese expedition in
absolute terms (222 for the later), or in relative terms (37% of all ac-
cessions received survived from Japan and 38 % from Korea). It seems
that in spite of differences in climate between Japan and Korea (Hag-
man et al. 1978, Salvesen 2004), the expedition was able to bring home
material of similar adaptability to the Danish climate.

On average 5.6 plants per accession were planted out from the Korean
expedition, whereas only 3.7 plants per accession were planted out for
the Japan expedition. However, the median number of plants planted
out per accession was identical: 3 for Korea and 3 for Japan. The larger
mean value for Korea was the result of a small number of accessions
with very large numbers of plants. These accessions represented Rho-
dodendron taxa, like R. brachycarpum subsp. fauriei (59 & 48 plants in 2
accessions), R. mucronulatum (62, 42, 34 & 67 plants in 4 accessions),
R. schlippenbachii (93, 70, 68 & 38 plants in 4 accessions). While strong-
ly increasing the mean, these 10 accessions did not significantly in-
crease mean survival when averaged over all 295 accessions. For Japan
the b largest accessions had 32, 20, 19, 19 and 18 plants each. From
this one can not conclude that the survival of the Korean material was
similar to that of Japan merely because it was planted out in greater
numbers. This would only have been the case for the 10 Rhododen-
dron accessions.

The neighbouring “Forskningscentret” (now “SCION DTU”) site in
Hgrsholm was also used to test the material from the Korean expedi-
tion. If, for a given accession number, one adds together the plants
planted out at the Arboretum and at this neighbouring site, then 28.7
% of all accessions planted out from the Korean expedition were rep-
resented by 7 or more plants. This almost doubles the number of ac-
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cessions with 7 or more individuals that were planted in the Arbore-
tum. Still less than 30 % of all accessions were planted out in sufficient
numbers in the Hgrsholm area. Although better than for the Japanese
expedition, the small number of individuals planted out per accession
can also be seen as a weakness in the exploitation of the expedition’s
material.

In all, 42% of the accessions from Korea produced less than 7 suc-
cessfully propagated plants. For these it would have been impossible
to test more individuals. About 30 % of the accessions had 7 or more
individuals propagated, but less than 7 planted out. This perhaps em-
phasizes the limited space available in the Arboretum, or a policy to
distribute the material as widely as possible within Denmark.

A surprisingly large number of accessions (223 or 79% of those that
germinated) were sent to other parks and gardens as well. For 160 ac-
cessions more plants were given away than planted out in the Arbore-
tum. This is in agreement with the policy to distribute the material as
widely as possible within Denmark in order to develop a better under-
standing of the adaptability of the material. Slightly more accessions
from the Korean expedition were given away for trial outside the Ar-
boretum than from the Japanese expedition.

There was no correlation between the number of accessions given
away for trial outside the Arboretum and plants planted in the Arbore-
tum even when less than 7 plants from an accession were planted out
in Hgrsholm (Figure 22). The average number given away averaged
between 2.5 and 3.0 irrespective of the number planted out in the Ar-
boretum. However, these averages encompass a significant variation
and as many as 10, or a few as 1 plants given away irrespective of the
number kept . The Korean results are in contrast to the results from
Japan (Chapter 3b) where there was a strong positive correlation be-
tween the average number of plants given away per accession and the
number kept at the Arboretum. The Korean data indicates that for any
given accession, many plants could have been given away for trial else-
where even when only a few plants were kept for the Arboretum.
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Figure 22. The average number of plants from the NAU expedition to Korea given
away per accession versus the number planted out in the Arboretum in Hgrsholm. The
line represents a fitted linear regression (R2 = 0.002).

Upon closer examination of the data, it was sometimes difficult to un-
derstand why particular accessions were given away in large numbers,
while few were kept. For example for Pinus densiflora with 21 acces-
sions, several accessions were given away in large numbers, but few or
no plants were kept for the Arboretum. For Abies koreana with 44 acces-
sions, the same pattern occurred. For these species it appears that the
large number of accessions for one species could not be fully utilized
in the arboretum so some accessions were given away. However, for
Stewartia koreana the data was different. This interesting species had
only 3 accession numbers and rather few plants germinated. Never-
theless, 11 plants (all from one accession) were given away for trial
elsewhere and no plants kept for the Arboretum. One can only specu-
late as to why this would have been so. It might be that the very large
amount of material being processed in the nursery at the time made it
impossible to keep track of ever accession that had been planted out.
This would have resulted in mistakes, and for some accessions more
plants were given away than intended.
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Thirty percent of the surviving accessions in 2006 (71 accessions) were
represented by only one individual and thus might be considered
threatened with extinction within the Arboretum. This is especially
true considering the current low support for the arboretum and thus
few chances for any remaining staff to propagate this material using
cuttings or scions. Perhaps the NAU committee should try to obtain
funds to save the surviving, but “threatened” accessions from the ex-
peditions by distributing scions of the material among the different
member gardens and arboreta.

Of the 39 accessions, where more than 7 plants were planted out,
85.4% survived to 2006. This is only 5 % larger than survival in general
where the median number of plants per accession was 3. Thus as for
Japan, there is no evidence that increasing the number of individu-
als planted out, significantly increased survival. This is surprising, but
again one might conclude that many individuals were planted out for
accessions that were thought to have a low chance for survival. Alterna-
tively, perhaps more care was given to accessions that were represented
by one or a few examples during planting of the material.

Because of high survival, the plants from the 1976 expedition repre-
sented 73 % of all living Korean accessions in the Arboretum in 2006.
That nearly three-fourths of all living material in the collection has
come from this one expedition emphasizes its importance. Thus, like
the Japanese expedition, the Korea expedition fulfilled its goal of pro-
viding the Nordic Arboreta with plant material of known origin.

The Korean expedition introduced in all 235 different taxa (species,
subspecies and varieties). The main effect of the Korean expedition
was to introduce new provenances of previously tried taxa. However,
69 of these taxa (29%) had never been tried before the expedition
took place. Normally only about 15% of all accessions in any given year
are totally new taxa, so the expedition was rather rich in new taxa. Of
the 69 newly tried taxa, 19 have survived up to 2006 (Table 14). These
represent the most mature examples of these species within the col-
lection.
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Hgrsholm NAU
accession collection

taxon no. number
Acer tschonoskii var. rubripes | 1977.0118 176
Aristolochia manshuriensis 1977.0158 264
Carpinus coreana | 1977.1037 312
Cephalotaxus koreana 1977.0309 608
Fraxinus rhynchophylla 1977.1021 267
Lonicera chrysantha f. crassipes 1977.1023 273

Maackia fauriei - 1977.1121 506

| Malus asiatica 1977.0291 | 567 |
Malus asiatica var. wrightii 1977.1077 393
Prunus padus var. glauca 1977.0951 107 |
Rhamnus schneideri - 1977.0281 536
Rhododendron weyrichii | 1977.1128 539
Smilax sieboldii - 1977.0306 603
Spiraea blumei var. latifolia 1977.0985 | 175
Spiraea fritschiana 1977.0994 208
Spiraea miyabei | 1977.1060 362
Spiraea pubescens 1977.0937 61

| Symplocos prunifolia 19771074 | 386 |
Tilia koreana 1977.1019 265

Table 14. Taxa from Korea expedition that were first introductions to Hgrsholm in
1977 and that have survived to 2006.

Figure 23. Flowers of Maackia fauriei (Hgrsholm 1977.0281, NAU Korea 536) from Mt.
Halla on Jeju Island. This accession was the first successful introduction of the species
to the Arboretum.
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Table 15 shows the percent survival from each of the major collecting
areas. These values were calculated as the number of surviving acces-
sions (with at least one plant surviving) divided by the number of ac-
cessions actually planted out. Accessions that died before being plant-
ed out are not included. The data is calculated in an identical way to
that calculated by Salvesen (2004) for the Arboretum at Milde near
Bergen in Norway (60° N, 5° E). Hgrsholm is situated further south
and east (56° N, 12° E) and experiences in general colder winters and
warmer summers than Milde. The survival in Hgrsholm was unrelated
to latitude in Korea (Table 15). This is probably related to the compli-
cating factor of elevation, which can interact with latitude to affect the
survivability of the seed (Sanda 1982). Overall, survival of plants from
the expedition in Milde was only 47% of that in Hgrsholm. This differ-
ence, contrasts strongly with the results from Japan where survival was
essentially identical at the two arboreta. The differences may be due
to the warmer summers at Hgrsholm matching more closely the warm
summers in Korea.

Mirja Siuruainen reported at the 2006 Umea meeting that of 38 suc-
cessfully propagated accessions in Oulu, 20 had survived giving a 53%
survival rate. For comparison the survival of propagated accessions in
Hgrsholm was 65%. Considering the extreme differences in climate
between Oulu at about 65° N latitude and Hgrsholm at 56° N latitude,
these numbers are not all that different. The curators at Oulu were
probably rather selective in which seed lots they ordered from the ex-
pedition.
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Locality latitude |longitude | elevation | survival survival survival
Milde | Hgrsholm | difference
Seorak-san 128°30° | 38°09° | 200-1700 63.6 85.4 21.8
Kyebangsan | 128°42’ | 37°44 | 900-1030 48.6 95.6 -47.0
Seoul 127° 03° | 37° 35 50 33.3 50.0 -16.7
Chuulipo 126° 09’ | 36° 49’ 0-100 0 44.4 -44.4
Sogri-san 127° 50" | 36° 33 400-800 50 80.0 -30.0
Palgon-san 127°46° | 35°59° | 100-1050 25 90.0 -65.0
Doekyusan | 127°46° | 35°55’ | 500-1550 37.5 97.4 -59.9
Jiri-san 128° 04’ | 35°18 | 500-1900 20.8 81.3 -60.5
Halla-san 126° 30" | 33°22" | 800-1900 53.2 87.7 -34.5
MEAN 36.9 79.1 42.2

Table 15. Mean survival of accessions from the NAU expedition to Korea in 1976 from
different collection areas in Korea. A given accession is counted as surviving if at least
one living example exists in the respective Arboreta. The difference between survival
in Milde (Norway) and Hersholm is given in the last column. The collection sites are
listed in order from the most northerly collecting sites (top) to the most southerly
(bottom).

A study of hardiness was made by Sanda (1982) in 1980 and 1981 at As
(where temperatures dropped to as low as -24.3°C in 1980 and -19°C
in 1981) and Ngttergy in Norway. It is very valuable with regards to
explaining why we could not detect an effect of latitude on survival.
Figure 24 below is derived from Table 13 in Sanda’s 1982 paper. The
figure shows data from three elevation zones. More elevations could
have been added, but this would not have changed the conclusions,
and made it more difficult to see the results. The High elevation data
in Figure 24 was for plant material collected from between 1500 and
1749 m elevation, middle elevation was for material from between 750
and 999 m elevation and low was from between 0 and 250 m elevation.
It is clear that latitude had a large effect on winter-damage scores for
material from low and middle elevations. The data also indicate that if
one wants to collect at low elevations and wishes to have some success
with regards to survival in areas near Oslo one has to collect north of
latitude 35° in Korea. In contrast, at high elevation, latitude had little
if any effect. Thus, there was a strong interaction between elevation
and latitude on winter damage and survival. Similar results were pre-
sented by Salvesen (2004) where the effect of elevation on survival was
quite strong for Mt Halla on Jeju Island, but null or even negative for
Mt Soerak in Northern South Korea.
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Such an interaction could make it difficult to detect effects of lati-
tude as presented in Table 15 above (or Table 5 in chapter 3) where
for southern sites most accessions were collected at higher elevations.
One must also remember that other factors might affect survival in
Hgrsholm and Milde independently of winter hardiness and could al-
so perhaps make it difficult to detect an effect of latitude. These fac-
tors include weed competition, and predation by deer, rodents or in-
sects.

+ high
O middle
® ow

Figure 24. Summary of winter damage in Norway of material from the NAU 1976 ex-
pedition to Korea. The data is from table 13 in Sanda (1982). A damage score of zero
was used to indicate dead plants while a score of 4 indicates no visible damage. Three
elevation zones, high (1500-1749 m), middle elevation (750-999 m) and low (0-250
m). The regression line is fitted to the data from the middle elevation zone (score =
0.675*1atitude- 22.12, R2 = 0.65).

The taxa surviving in Hgrsholm in 2006 are listed in Tables 16, 17 and
18. Comparing these taxa with those listed by Salvesen (2004) shows
15 species survived in Milde, but not in Hgrsholm although on aver-
age survival was higher in Hgrsholm. The difference of survival at the
two sites further supports the finding that the distribution of plant
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material from an expedition significantly increased the chances that a
given accession will survive (Dosmann & Tredici 2003).

taxon taxon

Abies holophylla Pinus densiflora
Abies koreana Pinus koraiensis
Abies nephrolepis Pinus thunbergii

Cephalotaxus koreana

Platycladus orientalis

Juniperus chinensis var. sargentii

Taxus cuspidata

Picea jezoensis

Thuja koraiensis

Table 16. Surviving conifer taxa from the NAU Korea expedition in 1976 in the Hgr-
sholm Arboretum.

Acer caudatum subsp. ukurunduense

Koelreuteria paniculata

Acer mono

Maackia faurie:

Acer pseudosieboldianum

Malus asiatica

Acer tataricum subsp. ginnala

Malus baccata

Acer tschonoskii var. rubripes

Malus micromalus

Alnus maximowiczii

Phellodendron amurense

Betula costata

Prunus quelpaertensis

Betula dahurica

Pyrus ussuriensis

Betula ermanii

Quercus dentata

Carpinus cordata

Quercus mongolica

Carpinus laxiflora

Quercus serrata

Cornus controversa

Sorbus alnifolia

Cornus kousa

Sorbus amurensis

Crataegus pinnatifida

Sorbus commixta

Fuodia daniellii

Styrax japonicus

Fraxinus rhynchophylla

Tilia amurensis

Fraxinus sieboldiana

Tilia koreana

Juglans sinensis

Zelkova serrata
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tained from the NAU Korea expedition (36 taxa).




Actinidia arguta Philadelphus schrenkii
Actinidia kolomikta Rhamnus schneideri
Ampelopsis brevipedunculata Rhododendron brachycarpum
Aralia elata Rhododendron brachycarpum subsp. fauriei
Aristolochia manshuriensis Rhododendron mucronulatum
Berberis koreana Rhododendron schlippenbachii
Betula chinensis Rhododendron weyrichii
Callicarpa japonica Rhododendron yedoense var. poukhanense
Carpinus coreana Rosa maximowicziana
Celastrus orbiculatus Schizandra chinensis

Celastrus stephanotiifolius Securinega suffruticosa
Clematis apiifolia Smilax sieboldii

Clematis chiisanensis Spiraea blumei var. latifolia
Clematis fusca Spiraea fritschiana

Clematis koreana Spiraea miyabei

Clematis trichotoma Spiraea pubescens
Clerodendrum trichotomum Stephanandra incisa

Cornus walter: Symplocos prunifolia
Crataegus komarovii Syringa velutina

Elaeagnus umbellata Syringa wolfi

FEuonymus alatus Tripterygium regelit

Fuonymus bungeanus Vaccinium koreanum
Euonymus oxyphyllus Vaccinium oldhamii
Euonymus sachalinensis Viburnum erosum

Exochorda serratifolia Viburnum furcatum

Forsythia ovata Viburnum opulus var. sargentii
Lespedeza maxi ezl Viburnum wrightii

Lonicera chrysantha Vitis amurensis

Lonicera chrysanthaf. crassipes Weigela subsessilis

Magnolia sieboldii

Table 18. List of taxa surviving in the Hgrsholm arboretum from the NAU expedition
to Korea: angiosperm bushes (59 taxa).
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Figure 25. Koelreuteria paniculata (1977.1145, NAU Korea 605) flowering in early August
in the Hgrsholm Arboretum. The use of these two plants has been discussed in relation
to the development of urban trees for Denmark. Normally this species is only used as
an urban street tree in warmer climates.

2. FLOWERING AND FRUITING

As shown in Table 13 above, 207 accessions out of 238 or 87 % of the
living accessions produced flowers or fruits in the arboretum at least
once in a period when flowering and fruiting were recorded (from
2004 to 2006). Almost all accessions were thus well enough adapted
to have reached sexual maturity in the environmental conditions at
Hgrsholm. The 207 accessions that flowered or fruited comprised 99
distinct taxa.

The fraction of accessions recorded is probably slightly underestimat-
ed, as the recording of flowering and fruiting has largely been made
by student helpers who may have missed some less eye catching flow-
ers or fruit. Heavy shading, delayed maturity may be a cause of a lack
of reproductive effort in some cases. Furthermore, some accessions
may flower less than once every three years. The 13 % (23 accessions)
that did not apparently flower was approximately equal to the number
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of accessions (10%) that were recorded as only flowering (or fruiting)
once in the three years of the observations. From the data one suspects
that flowering in plants from Korea would be over 90 % of all surviving
material if it was given the right micro-sites in the Arboretum. More
information about the recording of flowering and fruiting in the Ar-
boretum can be found by checking the working papers (Leverenz et al.
2005, Leverenz 2006). Systematic testing of the ability of seed to germi-
nate has not been possible.

Table 19 shows the percent of living accessions that flowered sorted
by the main collecting areas in Korea (some material from smaller ar-
eas is not included in this table). There was no significant trend be-
tween flowering and fruiting, and longitude of the site of origin as was
found for Japan.

Locality latitude | longitude | elevation | survival | flowering %
Hgrsholm | Horsholm | flowering

Seorak-san 128°30° | 38°09° | 200-1700 35 27 77.1
Kyebangsan | 128° 42’ | 37°44 | 900-1030 22 17 77.3
Seoul 127° 03’ | 37° 35 50 2 1 50.0
Chuulipo 126° 09’ | 36° 49’ 0-100 4 4 100.0
Sogri-san 127° 50’ | 36° 33’ 400-800 12 10 83.3
Palgon-san 127° 46’ | 35°59° | 100-1050 10 5 50.0
Doekyusan | 127°46° | 35° 55" | 500-1550 38 37 97.4
Jiri-san 128° 04’ | 35°18 | 500-1900 17 11 64.7
Halla-san 126° 30" | 33°22" | 800-1900 57 57 100.0

Table 19. The number of living and the number of flowering accessions and the per-
cent flowering from the major collection areas of the 1976 NAU expedition to Korea.
The collecting areas are listed from North to South. This table does not include all
accessions so the overall % flowering averages are slightly less than that for all acces-
sions.

As for the results from the Japan Expedition, the timing of flowering
on average was not significantly correlated with the latitude of the col-
lection site (Figure 26). In fact the linear regression gave a correlation
coefficient (R2) of 0.005 showed that in general flowering week was
quite independent of latitude. As for winter damage one might expect
it to be difficult to detect an effect of latitude on such data, where in-
teractions between latitude and altitude probably occur. When analy-
sed, altitude also did not have a significant effect.
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Figure 26. Mean flowering week versus latitude of the collection site in Korea for plants
from the 1976 NAU expedition. Each data point represents all mean flowering week for
the years 2004 through 2006 for all the accessions at a given site. First the mean of each
accession was calculated and then the mean of these means was made to get these data.
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Figure 27. Abies koreana, (1977.0361, NAU Korea 508c) one of the many collection numbers
of this species. This species has been used in several research projects and it has been distrib-
uted for testing in rather large numbers of gardens across Denmark. Sixteen accessions were

sent to the State Agricultural research station in Hornum where a trial
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3. MATERIAL SENT TO PUBLIC AND PRIVATE
PARKS IN DENMARK

Many surplus plants from the expedition to Korea were sent to other pub-
lic and private parks. To judge the number of accessions surviving outside
the Arboretum at these other institutes, lists of accessions and plant names
and numbers were sent by mail or e-mail to the various institutes or ma-
jor individuals that were on record as receiving such material. Individuals
receiving just a few plants from the Arboretum (often to celebrate a re-
tirement from the University, or a birthday) were not contacted and not
included in this analysis. For the Botanic Garden in Copenhagen, the da-
tabase on their internet homepage was used to find living accessions. For
the “Forskningscentret” in Hgrsholm, the plants were field checked by the
author as described for the Japan expedition in Chapter 3. On average 14
accessions were sent for trial at each of 24 other institutes, but the variation
between institutes was large (Table 20).
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No. No. No. No. %

accession | plants | living |(plants| living
Destination sent sent |accessions | living |accessions
Jutland
Arboretum Paludosum,
Silkeborg skovdistrict 6 24 0 0.0
Botanisk Have, 8000 Arhus C. 16 72 0 0.0
Dronningelund kommune
Dster Mglle anleg 4 16
Den Geografiske have, 6000 Kolding 2 cuttings 0 0.0
Eshgj Plantage, Thy 2 9 2 6 100.0
Hornum, Institute of Landscape plants 38 >90
N.J. Petersen, Holstebro 5 cuttings 3 10 60.0
Fyn
Arne Vagn Jakobsen Nursery,
5620 Glamshjerg 26 44
Zealand
Blagard Seminarium 3 5
Borsholm Pinet 5 36 4 27 80.0
Copenhagen Commune 5 66 2 ? 40.0
Den Kinesiske ambasade 8 10
Erhvervsskolen Godhavn 3220
Tisvildeleje 1 cuttings
Forskningscentret (SCION-DTU),
Hgrsholm 102 420 9 24 8.8
Mgllehojgaard, Jaegerpris 7 29
Gisselfeld Park, 4690 Haslev 3 7
Hgrsholm Kirkegard, Hgrsholm 25 100 0 0.0
Botanisk have, Kgbenhavn K 34 h4 9 19 26.5
Sorg Akademihave 5 17 0 0 0.0
Vallg 9 15
Vilvorde Havebrugsskole 16 49
Other areas
Faergernes Plantagenavn,
Faeroe Islands 7 17
Segen Arboret, Bornholm Island 7 24
Aaholms gods, Nysted,
Lolland Island 11 26
sum of overall mean % 347 1040 29 8.4

Table 20. Number of accessions and plants exported from the Arboretum nursery for
trial in different plant collections in Denmark.

Of the 24 institutes that received an inquiry, 10 responded (42%).
Those responding reported that 29 accessions were still alive. Other
plants were possibly still alive, but could not be definitely located be-
cause of gaps in their records. Such unlocated plants have been count-
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ed as not surviving in this analysis. On average 29 % of the plant ma-
terial had survived for those that responded (Table 20), slightly less
than the 34% that survived from the Japanese expedition (Table 10).
Only two of the 29 surviving accessions were no longer surviving in the
Arboretum in Hgrsholm in 2006, showing that the advantage of dis-
tributing plant material was not as large as that for the Japanese mate-
rial. These two accessions represent the following species: Abies koreana
(NAUKk 478a), and Abies holophylla (NAUKk 154a).

These data are based only on the incomplete collection of “plantud
sedler” and thus underestimates the number of accessions distributed
to others. Evidence for this was provided for example by Ulrik Kris-
tensen of Copenhagen Commune. He sent the Arboretum a set of
maps showing the location of plants that they had received from the
Arboretum and how many have survived. These accessions were not in
our records, but have been added to Table 20. Also Eshgj Plantation
(Thisted Commune) reported that they received more material than
on our records, as did Niels Jorgen Holm Petersen.

As mentioned previously, when plant material was collected direct-
ly from the Arboretum collection, the data was often written on odd
sheets of paper and left in a file or desk somewhere, perhaps waiting
to be sorted into a common file. Most of these data is lost. Clearly the
information presented in Table 10 represents a minimum estimate of
the material that was sent out and underestimates the effect the expe-
dition has had on the garden- and park-flora of Denmark.

As can be seen in Table 20, the bulk of the plant material was destined
for collections in Zealand and did not travel far from Hgrsholm. The
data are not sufficient to check if there are any significant differences
in survival at different areas within Denmark. Given that overall sur-
vival was half as much at the Milde Arboretum in Norway, it is possible
that survival might vary significantly across Denmark.

I was pleasantly surprised by the high (29 %) survival at respond-
ing institutes. However, for all institutes, including both those that re-
sponded and those that did not, survival was only 8 %. It may be that
those who did not respond had nothing to report (no living plants or
they did not know how to identify them). Some institutes, like the Bo-
tanic gardens in Copenhagen and Arhus, regularly remove plant mate-
rial that grows too large.
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A small case study: On 10 April 2006 a visit was made to the Hgrsh-
olm Kirkegérd (cemetery), which had received 100 Abies koreana plants
(4 each of 25 different accession numbers) in 1983. I was lucky to meet
Asger Christensen, Kirkegard (Cemetery) assistant who planted the
trees back in April 1983. He said he remembered it well because it
just poured rain the whole day. The trees were planted in a row along
the fence to the Arboretum. The Kirkegéird chief, Vagn Andersen al-
so reported that in about 1992 every second tree was lifted in a thin-
ning operation. One of these was given to the priests’ house-garden
on Folehavevej. On checking, this tree no longer existed in 2006. The
rest of the lifted-trees were given to Vestre kirkegard where some may
still exist. One would be surprised if it was possible to identify them by
accession number. In April 2006 only 10 of the original 100 trees were
still left at the Hgrsholm Kirkegard because many were removed for
space or because they were unhealthy. The registration of the trees po-
sitions was not sufficient to enable a determination of which accession
numbers survived and thus they are not reported as alive in Table 20.
The trees are described briefly in Henrik Clausens (1997) article in
the Dansk Dendrologisk Forenings Arsskrift. The remaining trees ap-
pear to be thriving, but probably most of the poorer trees have been
removed prior to 2006. This might be a typical case and indicate the
secondary transfer of plant material so the distribution of the expedi-
tion material is larger than presented in Table 20.
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Figure 28. Magnolia sieboldii (1977.0205, NAU Korea 373) flowering in the Arbore-
tum. This healthy, free flowering individual has on several occasions provided scions to
at least two Danish nurseries and perhaps deserves a cultivar name.

4. COMMERCIALIZATION OF MATERIAL

While the Arboretum in Hgrsholm has been strongly coupled with
a forest genetics group, who has been involved in the selection and
breeding of forest trees, there has been little effort to develop new or-
namental cultivars from the plants in the collection. Nevertheless 13
species from the expedition to Korea were recommended in Jensen’s
“Guide to the Arboretum Hoersholm, Denmark” (1992). This was an
attempt to promote the better ornamental material from the expedi-
tion. The species named were: Acer tschonoskii var. rubripes, Aralia elata,
Berberis koreana, Betula davurica, Carpinus coreana, Koelreuteria panicula-
ta, Lonicera chrysantha var. crassies, Maackia fauriei, Malus asiatica, Phil-
adelphus schrenkii, Rhododendron mucronulatum, Rhododendron schlippen-
bachii, and Tripterygium regelii. In contrast to Hgrsholm, a member of
the expedition from Sweden, Prof. Thomas Lagerstrom of the Swedish
Agricultural University near Uppsala along with Elisabeth Oberg and
Bo Nilsson working at the Horticulture centre in Orebyn research sta-
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tion near Pited in Sweden, have taken advantage of the potential of the
expedition by testing and promoting ornamental material.

In Denmark the main effort in systematic testing and development
of new woody plant ornamentals has largely been made by a group
working at Hornum on Jutland and later at the Horticultural Research
Center at Arslev on the island of Fyn. Thirty-eight accessions represent-
ing more than 90 plants were distributed to the Hornum research sta-
tion in Denmark where new cultivars have been developed (as ‘DAFO’
plants). For many accessions they received an indeterminate num-
ber of plants because they received flats of seedlings. It is unknown
what happened to this material however, I have not found any ‘DAFO’
plants from the Korean expedition. At Hornum a test plot of Abies ko-
reana, was created from 16 accessions from the expedition. Thomas
Lagerstrom has collected 20 selected clones from this test plot near
Hornum to build a seed plantation in Sweden. He expects the first
seed production in about two years.

Thomas Lagerstrom has been the main person taking advantage of
the expedition to develop new plant material for horticultural use. In
addition to the Abies koreana seed orchard, he has made a small seed
orchard of Malus baccata from the expedition that is isolated from oth-
er Malus species. The plant material from the expedition has provided
free flowering, hardy material for more northern parts of Scandinavia.
Also from the expedition is Aristolochia mandschuriensis. This fast grow-
ing climber with large leaves has become so popular in Sweden that
it is difficult to produce enough for the market. Also introduced was
Aruncus aethusifolius, a very valuable perennial which is now one of the
most used herbaceous plants in parks and gardens in Sweden. The
expedition has also introduced Rhododendron yedoense var. poukanense
a compact growing form from Mt. Halla. This provenance makes pot
plants in 2 years. According to Thomas Lagerstrém this material may
already be on the market in Denmark. Three “E plants” have been de-
veloped from the expedition’s material and are distributed in Sweden
and Norway and probably elsewhere. These are:

Weigela florida ‘Korea’ E: A very rich blooming, mid-sized bush with a
broad compact form. The flowers sit in groups of 3-5 and are deep red.
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Clematis chiisanensis ‘Love Child’ E (atragene-group). A plant produc-
ing flowers with yellow petals and with small violet spots. It has a pleas-
ant scent and flowers from June to August. It was collected and devel-
oped by Prof. Tomas Lagerstrom.

Syringa wolfii ‘San’ E is an attractive plant with light-pink coloured flow-
ers. The name San comes from the Korean for mountain and the plant
material was originally collected above the tree-line on Sulak-San (Se-
orak-San).

In addition Clematis ianthina var. kuriopoensis has made an impact on
Clematis enthusiasts (web page http://www.clematis.hull.ac.uk/index.
html). It is unclear if this material is commercially available or only
spread through via contacts among amateur growers.

From the above one can clearly see that more advantage was taken of
the Korean material than of the Japanese material. Most of the work
has been done in Sweden and this may reflect the more continental
climates in Sweden and Korea than in for example Norway and Den-
mark. The 8 successes out of 774 collection numbers results in a com-
mercialization success rate of about 1 %. This number probably misses
a few other accessions in circulation (for example see Figure 28) and
thus the affect of the Korean expedition was higher than that for the
Japanese expedition.
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Figure 29. Rhododendron schlippenbachii (1977.1043, NAU Korea 331). This species is the
Korean national flower.

CHAPTER 6. GENERAL SUMMARY, CONCLUSIONS
AND RECOMMENDATIONS.

The results from the two Nordic Arboretum Committee collecting ex-
peditions to Japan and Korea in 1976 showed that they were successful
in meeting the stated goal. However, several things could have been
improved, especially with regards to handling the material afterwards
and recording systematically information about the material. Because
of these several recommendations are made below for future expedi-
tions.

The history of plant introduction for both Japan and then Korea
was presented. At the time of the expeditions many more accessions
from Japan were tried at Hgrsholm than from Korea. Plant material
from Nordic collectors (including these two expeditions) on average
provided material that was more likely to survive in Denmark than
plant material from non-Nordic collectors. Furthermore accessions
with larger amounts of seed were shown to have higher probability
of survival. It was concluded that it is important to record the size of
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seed lots for each accession received. This information will allow a bet-
ter assessment of the suitability, or lack of suitability of a given prove-
nance. In addition the number of successfully germinated seeds could
be recorded for each accession. The recording of such information
has been in place at the Arboretum for several years, but was not re-
corded for the expedition material in 1977.

The stated goal of the expeditions was to supply the Nordic coun-
tries with living specimens of well documented (preferably wild) ori-
gin. For the case of the Arboretum in Hgrsholm, both of these expe-
ditions were a large success. The Japanese expedition constitutes 66
% of all living accessions from Japan in the Arboretum in Hgrsholm
while the Korea expedition constitutes 75 % of all living accessions
from Korea. For nearly all of these accessions detailed descriptions of
the collection sites are provided in the reports printed in 1978 (Hag-
man et al. 1978 and Nitzelius et al. 1978).

It was suggested that improvements might be made if at least 7 liv-
ing examples of each accession were planted out in the living col-
lection because of the difficulty of judging the suitability of a given
provenance with only a few numbers of plants. Even 7 plants could be
judged as a limited number for the rigorous testing of the adaptability
of an accession. At the Arboretum however, space and personnel limi-
tations strongly limit how many plants can be set out. These days it may
be difficult to find space and resources to plant out even 7 plants for
each accession received.

Survival of accessions (seed lots or sets of scions or seedlings) was
dependent on several factors and “losses” occurred (for the Hgrsholm
arboretum) as not every seed lot collected was allotted to the Arbore-
tum in Hgrsholm. At this stage there was a 48% loss of the Japanese
material and a 20 % loss of the Korean material. Losses also occurred
at the propagation stage (46 % for Japan and 42 % for Korea). Unfor-
tunately, we do not have an account of how much seed was received
in each accession and no way of knowing if the failed seed lots were
largely a result of only a few seed per lot or very low viability. This is a
fault that could readily be corrected, and it is suggested that in the fu-
ture the weight or number of seeds in seed lot be recorded. Losses also
occurred in the nursery (20 % for Japan and 19 % for Korea) where
apparently selection for the best genotypes of the Southern Scandina-
vian climate occurs. However, it is unknown how much of this is due
to sloppy nursery practice or simply that the nursery was overwhelmed
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by the large volume of material it had to process in the years following
the expedition. Perhaps the nursery practices could have been more
optimal, but it is impossible to make any judgement at this date.

Losses occurred after planting out into the collection (28 % for Japan
and 19 % for Korea). In the end, survival at the Arboretum in Hgrsh-
olm was surprisingly similar in the material from Japan and Korea (37
% net survival for both Japan, and Korea). This was not the case for
the Arboretum at Milde in western Norway where survival was much
lower for the Korean material. As for other expeditions the pallet of
plants surviving at the sites in Norway and Denmark was not identical.
In order to ensure the survival of as many accessions as possible, it is
important to spread the material for trial at a number of places.

A high percentage of the living accessions (85 % for Japan and 87 %
for Korea) have been shown to be sexually mature in that they have
been observed to produce flowers or fruit within the last three years.
Statistically significant correlations between survival and latitude did
not occur, using simple regression analyses. Probably altitude at the
collecting sites played a significant role, especially for the more south-
erly sites (Sanda 1982) and variation in altitude was responsible. For
the material from Japan, survival was almost identical in Milde, near
Bergen in West Norway and in Hgrsholm in Denmark. However, for
the material from Korea the survival in Milde was about half of the
survival in Hgrsholm. It was suggested that the warmer summers in
Hgrsholm more closely match the original climate for the Korean ma-
terial.

Plants, scions, and cuttings were also given away for testing at other
public and private gardens and research institutes. Fifty-five percent
of all propagated accessions from Japan were given away, while 77 per-
cent were given away for the material from Korea. For many individual
accessions more plants were given away than kept. In a few cases all the
material from an accession was given away and none kept for the Arbo-
retum. This especially happened when there were many accessions of
a given species, but this was not always the case.

The records of plant material given away from the nursery are rath-
er complete because a standard system of recording such plant trans-
fers was established. In contrast recording the plant material collected
as scions, cuttings or seed directly from the Arboretum’s collection
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was not standardized. The information was kept on diverse sheets of
papers almost all of which were eventually lost. The recording of the
transfer of such plant material has subsequently been improved, and
is incorporated into the Arboretums database.

The development of commercial or amateur-spread material from
the expeditions was small but typical for such collecting expeditions.
The number was larger for the Korean expedition than for the Japa-
nese expedition. The more continental and colder winter climate in
Korea may have played a role, as many of the cultivars were developed
in Sweden where the winter climate especially can be much colder
than in Denmark. Furthermore before the expedition, many fewer
plants had been introduced from Korea than from Japan. Develop-
ment work is still going on at the Swedish Agricultural University. Per-
haps if the development of horticulture cultivars was a priority at the
Arboretum in Hgrsholm more success would have occurred. However
few wild plants are suitable for commercial use so one might expect
only at most a few percentage of any expedition‘s material would be
suitable for commercialization.

DANSK RESUME.

Resultaterne fra de to nordiske Arboretsudvalgs indsamlingsekspedi-
tioner til Japan og Korea i 1976 viste, at de fuldt ud opnaede det gn-
skede mal. Adskillige ting kunne dog vare gjort bedre, specielt hvad
angar den efterfplgende systematiske registrering og praktiske be-
handling af materialet. Derfor gives der herunder anbefalinger med
henblik pa kommende ekspeditioner.

Historien om planteintroduktioner for bade Japan og Korea pre-
senteres. Pa det tidspunkt, hvor ekspeditionen fandt sted, havde Ar-
boretet afprgvet mange flere accessioner fra Japan end Korea. Plan-
temateriale fra nordiske indsamlere (inklusive disse to ekspeditioner)
resulterede gennemsnitligt i materiale, der havde stgrre mulighed for
at overleve i Danmark sammenlignet med materiale fra ikke-nordiske
indsamlere. Ydermere viste det sig, at indsamlinger, der indeholdt ster-
re mazengder frg, havde stgrre mulighed for at overleve. Det er derfor
vigtigt at registrere fremangden for hver modtaget accession. Denne
information gger muligheden for at fastsld om en given proveniens
er egnet eller ikke egnet. Desuden kunne antallet af frg, der spirede
godt, registreres for hver accession. Optegnelserne af disse informatio-
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ner er blevet bevaret i Arboretet i adskillige ar men var ikke optegnet
for ekspeditionsmaterialet fra 1977.

Ekspeditionernes fastsatte mal var at skaffe levende individer af vel
dokumenteret (overvejende vild) oprindelse til de nordiske lande.
Hvad Arboretet i Hgrsholm angar, var begge disse ekspeditioner store
succeser. Materiale fra den japanske ekspedition udggr 66 % af Arbo-
retets levende accessioner fra Japan, mens materialet fra Korea udggr
75% af de levende accessioner fra Korea. For nasten alle disse acces-
sioner kan man hente detaljerede beskrivelser af indsamlingsomridet
i den rapport, der blev trykt i 1978 (Hagman et al. 1978 og Nitzelius et
al. 1978).

Det blev foreslaet, at forbedringer kunne vzere gjort hvis mindst 7 le-
vende eksemplarer af hver accession blev udplantet i de levende sam-
linger pga. vanskeligheden ved at bedgmme egnetheden af en given
proveniens med kun et lille antal planter. Selv 7 planter kan antages
at veere et for begraenset antal til en serigs test for tilpasningsevnen for
en accession. Imidlertid var plads og personale begraensende for, hvor
mange planter der kunne udplantes. I dag ville det blive vanskeligt at
finde plads og ressourcer til at udplante 7 planter for hver modtaget
accession.

Overlevelsen af accessionerne (fr@prgver, skud eller frgplanter) var
atheengig af adskillige faktorer og ’'tab’ fandt sted fordi (hvad angar
Arboretet i Hgrsholm) hver indsamlet frgprgve ikke blev tildelt Arbo-
retet i Horsholm. Pa dette tidspunkt, hvor frgindsamlingerne blev for-
delt, var der 48% tab for materialet fra Japan og 20 % tab af materialet
fra Korea. Tab fandt ogsa sted pa formeringsstadiet (46 % for Japan og
42 % for Korea). Uheldigvis ved vi ikke, hvor meget frg der blev mod-
taget med hver accession og vi har ikke mulighed for at fa at vide om
de mislykkede frgprgver fgrst og fremmest skyldtes et resultat af kun
fa frg pr. fraprove eller meget lav levedygtighed. Denne fejl kunne let
korrigeres, og det foreslas, at man i fremtiden vejer eller txller frget
i frgproverne. Tab skete ogsé i planteskolen (20 % for Japan og 19 %
for Korea) hvor der tilsyneladende sker en udvalgelse af de bedste
genotyper for det sydlige Skandinavien. Det er dog uvist, hvor meget
der skyldes slgset planteskolepraksis eller simpelthen at planteskolen
var overvaeeldet af den store materialemzengde som skulle behandles i
arene efter ekspeditionen. Maske skulle planteskolepraksis have varet
mere optimal, men det er ikke muligt at bedgmme det pa nuverende
tidspunkt.
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Tab forekom efter udplantning i samlingerne (28 % for Japan og
19 % for Korea). I Arboretet i Hgrsholm viste det sig, at overlevelsen
for materiale fra Japan var den samme som for materiale fra Korea
(37 % nettooverlevelse for bade Japan og Korea). Sadan var det ikke
i Arboretet i Milde i Vestnorge, hvor overlevelsen var meget lavere for
materialet fra Korea. Ligesom for andre ekspeditioner var paletten af
planter, der overlevede i Norge og Danmark ikke identisk. For at sikre
overlevelsen af sa mange accessioner som muligt, er det vigtigt at spre-
de materialet til afprgvning pa flere steder.

En hgj procent af levende accessioner (85 for Japan og 87 % for
Korea) har vist sig at vaere formeringsmodne, idet de er observeret
med blomst eller frugt inden for de seneste tre ar. Der kunne ikke
vha simpel regressionsanalyse vises statistisk signifikante korrelatio-
ner mellem overlevelse og breddegrad. Muligyvis spillede indsamlings-
stedets hgjde en signifikant rolle, specielt for de mere sydlige lokali-
teter (Sanda 1982). For materialet fra Japan var overlevelsen nasten
ens i Milde, ner Bergen i Vestnorge, og i Hgrsholm i Danmark. Men
for materialet fra Korea var overlevelsen i Milde ca. halvt s& stor som
overlevelsen i Hgrsholm. Grunden er muligvis, at de varme somre i
Hgrsholm stemmer mere overens med klimaet i Korea, hvor materia-
let kommer fra.

Planter, podekviste og stiklinger blev ogsa givet til andre offentlige
og private haver og forskningsinstitutter til afprgvning. 55 % af alle
formerede accessioner fra Japan blev givet bort, mens 77 % af materia-
let fra Korea blev givet bort. For mange accessioner blev der givet flere
planter vk, end der blev beholdt. I fa tilfzelde blev alt materialet fra
en accession givet bort og intet blev tilbage til Arboretet. Dette skete
iszer, nar der var mange accessioner af en given art, men det var ikke
altid tilfeeldet.

Optegnelsen over det plantemateriale, planteskolen gav bort, er tem-
melig komplet, fordi der blev etableret et standardoptegnelsessystem
til at registrere sidanne planteoverfgrsler. Derimod var registreringen
af, hvorvidt plantematerialet var indsamlet som podekviste, stiklinger
eller frg direkte fra Arboretets samling ikke standardiseret. Informatio-
nerne var optegnet pa diverse papirlapper, hvoraf de fleste er bortkom-
met. Registreringen af overfgrsler af sidant plantemateriale er efterfgl-
gende blevet forbedret og inkorporeret i Arboretets database.

Der er kun i begrenset omfang foretaget foredling af materialet,
men det er typisk for sadanne indsamlingsekspeditioner. Antallet af
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kultivarer var stgrst fra Koreaekspeditionen. Det mere kontinentale og
kolde vinterklima i Korea kan have spillet en rolle, da mange af kulti-
varerne blev udviklet i Sverige, hvor iser vinterklimaet kan vaere meget
koldere end i Danmark. Desuden var der inden ekspeditionen fandt
sted blevet introduceret langt feerre planter fra Korea end fra Japan.
Foradlingsarbejdet fortsatter stadig pa det svenske Landbrugsuniver-
sitet. Hvis udvikling af kultivarer havde haft hgjere prioritet pa Arbore-
tet 1 Horsholm, ville resultatet have veret bedre. Imidlertid er det kun
fa vilde planter, der er egnede til kommercielt brug, s& man kan kun
forvente, at hgjst fa procent af enhver ekspeditions materiale vil egne
sig til kommercialisering.
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FORMANDSBERETNING 2006 FOR DANSK
DENDROLOGISK FORENING.

Efter en rakke ar med udlandsekskursioner er foreningen i 2006
vendt tilbage til normaltilstanden med en stgrre indenlandsk ekskur-
sion som gik til Silkeborg omrédet.

Desuden gennemfgrte bestyrelsen den bebudede omlagning af
hjemmesiden, s ekskursionsreferaterne bliver lagt ud pa hjemmesi-
den, saledes at alle - ogsa ikke-medlemmer af foreningen kan se, hvad
man kan opleve, hvis man melder sig ind i Dansk Dendrologisk For-
ening. Foreningens hjemmeside skulle hermed dels vere et serviceor-
gan for foreningens medlemmer, dels fungere som en appetitvakker
for potentielle medlemmer, siledes at de far lyst til at melde sig ind i
foreningen og deltage i foreningens aktiviteter.

Hjemmesiden er derved blevet et godt aktiv for Dendrologisk For-
ening, men det kan blive meget bedre, nar vi far krydret ekskursions-
referaterne med nogle gode billedserier fra ekskursionerne.

2006 blev ogsa aret, hvor vi fik lavet den nye foreningsfolder, som skal
bruges til at udbrede kendskabet til Dendrologisk Forening og derved
skaffe flere medlemmer til foreningen, hvis medlemstal lige sa stille
daler ar for ar. Hvert foreningsmedlem har modtaget nogle fa eksem-
plarer af folderen, siledes at man lokalt kan udbrede kendskabet til
foreningen og dendrologien ved at give folderen til familie, venner og
bekendte. Bestyrelsen haber pa denne made at na bedre ud til poten-
tielle nye medlemmer end ved at legge folderne ud pa biblioteker og
lzereanstalter som vi tidligere har gjort.

Arets aktiviteter har vaeret praget af klassiske foredrag og indenland-
ske ekskursioner.

Ekskursionerne har gennemgaende varet velbesggte med et gennem-

snitligt deltagerantal pa 20 — 30 deltagere, hvilket er et passende del-
tagerantal.
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Erfaringen med foredragene er, at det er en fordel at udbyde foredra-
gene i fellesskab med andre beslaegtede foreninger, hvis man vil sikre
sig et passende antal tilhgrere til foredragene.

Foreningens aktivitet har igen i ar vaeret let forhgjet, idet der har vaeret
holdt 9 arrangementer heraf 5 indenlandske ekskursioner fordelt pa 2
i Jylland, 1 pa Fyn og 2 gst for Storebzlt.

Der har veret atholdt fellesarrangementer med Botanisk Forening
og med Fonden for Traeer og Miljg. Fellesarrangementerne har varet
succesfulde.

Arets aktivitetsprogram blev falgende:

12. januar holdt Ph.D. Kristine Kjgrup Rasmussen foredrag om Sorbus
torminalis. Foredraget blev holdt i samarbejde med Botanisk Forening
og var velbesggt.

8. februar holdt Dr. Rune Bengtsson om Odlad Lind svenska 1600-1700
tals parker. Foredraget kunne have fortjent en stgrre tilhgrerskare selv-
om emnet selviglgelig er lidt smalt.

Den 22. marts holdt Dr. Agro Hans Roulund et foredrag om Guate-
mala og Guatemalas skovvegetation som appetitvaekker til foreningens
kommende ekskursion til netop Guatemala. En meget veloplagt fore-
dragsholder gav et sd glimrende indblik i den mellemamerikanske
stats forhold, at ekskursionen blev overtegnet i lgbet af de forste fa
dage efter turens annoncering.

Den 20. maj var der ekskursion til Haderslev Statsskovdistrikt i samar-
bejde med Fonden for Trzer og Miljg, idet Fonden holdt reprasen-
tantskabsmgde i Christiansfeld. Trods silende regn lykkedes det skov-
rider Carsten @rnsholt med en sprudlende fortzllegleede at holde
forsamlingen i dnde hele eftermiddagen. Ekskursionen omtales ser-
skilt i Arsskrift 2006.

Den 10. juni ledede Britta Mgller Madsen en ekskursion til Vestsjeel-

land, hvor man bl.a. si Bromglletaksen, Vesterbygards park og Eske-
bjerg Lyng. Der var 12-15 deltagere til ekskursionen.
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Den 19. august blev der afholdt ekskursion til Corselitze og Fuglsang
godser pa Lolland - Falster.
Der var et pant deltagerantal pa 20 -25 deltagere til ekskursionen

Den 9. september var det tid for den stgrre indenlandske ekskursion,
som denne gang var henlagt til Silkeborg Statsskovdistrikt. Traditio-
nelt streekker denne stgrre indenlandske ekskursion sig over 2 dage.
Denne gang var turen zndret til at vaere én lang dag med en faglig
del, som gik fra k1.10 til ca. 18 efterfulgt af en social del med spisning
i skovdistriktets grillhytte om aftenen. Det blev en vellykket dag i stra-
lende solskin med glade veloplagte deltagere. Arrangementet er sar-
skilt omtalt i Arsskrift 2006.

Den 7. oktober blev der atholdt ekskursion til Langesg Skovdistrikt pa
Fyn. Knap 20 deltagere var mgdt op til ekskursionen, som pa bedste vis
blev ledet af skovrider Finn Jacobsen fra Langesg gods.

Langesg gods er pa Fyn stedet, hvor man meget serigst og godt helli-
ger sig dyrkning af bl.a. eksotiske naletraer. Selv om Langesg er blevet
ramt hardt af de seneste ars orkaner, er der stadig flotte eksemplarer
af adskillige néletrazearter pa skovdistriktet.

Ekskursionen er szerskilt omtalt i Arsskrift 2006.

Den 30. november afholdtes foreningens julemgde sadvanen tro pa
Botanisk Institut i Kgbenhavn.

Her holdt Bjorn Aldén fra Goteborgs botaniske triadgard et glim-
rende foredrag med titlen "Med KGB til Kina” om sine 2 meget udbyt-
terige indsamlingsrejser til det nordlige Kina i 1990erne. Bjorn Alden
fortalte meget levende om sine rejser og viste en masse flotte billeder.

Efter dette foredrag gav Niels Juhl Bundgaard en introduktion til og
reklamerede for foreningens tur til Irland i maj 2007.

I forleengelse af introduktionen til Irland viste Peter Giinther Chri-
stensen billeder fra foreningens forrige tur til Irland i 1984. Peters bil-
ledkavalkade gav et rigtig godt indtryk af, hvad der venter os af ople-
velser i Irland.

Arrangementet blev ogsa en meget afslgrende prgve pa, hvor man-
ge som laser foreningens hjemmeside, idet julemgdet ved en fejl ikke
som sadvanligt var blevet annonceret ved direkte henvendelse til alle
foreningsmedlemmer, men kun pa hjemmesiden. Ud over bestyrelsen
havde kun 2 medlemmer fundet vej til julemgdet — rigtig ergerligt —
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men sa fik vi da testet vaerdien af den direkte henvendelse til medlem-
merne — pa den hirde made.

Tilslutningen til foreningens aktiviteter ma betegnes som varende
pa niveau som hidtil og ganske tilfredsstillende, nar man betaenker at
mange af foreningens medlemmer skal kgre langt for at deltage i for-
eningens arrangementer.

Bestyrelsen har i 2006 bestaet af Niels Juhl Bundgaard Jensen (for-
mand), Knud Ib Christensen nastformand), Carl Jensen (kasserer),
Jette Dahl Mgller (redaktgr), Jerry Leverenz (sekretzer), Peter Glinther
Christensen (sekreter fra 1. januar 2007), Anders Korsgaard Christen-
sen, Jan Sveigaard Jensen og Jgrgen Olsen.

Foreningens medlemstal er ved arets udgang pa 297 medlemmer, hvil-
ket er en fortszettelse af den hidtidige let faldende tendens. Vi mister
medlemmer i den gamle ende og far ikke nok nye medlemmer. Det er
desverre en tendens, som mange foreninger oplever. Vi er dog glade
for den gode trofaste skare af medlemmer, som foreningen har.

Bestyrelsen vil fremover fortsat arbejde for at forbedre hjemmesiden
og arbejde for at fa gang i treeregistret efter graesrodsmodellen, som
nzevnt ved tidligere generalforsamlinger.

Nu hvor arbejdet med den nye foreningsfolder er afsluttet, kan be-
styrelsen koncentrere sig om den fortsatte udvikling af hjemmesiden
med indleggelse af ekskursionsreferater og billeder fra ekskursioner
og udlandsture.

Herudover kan foreningen konstatere, at dendrologien, forstbotanik-
ken og arboretomradet har seerdeles trange kar i disse ar.

Arboretet i Hgrsholm har veret ude for en meget drastisk beskze-
ring af ressourcerne, si der i dag ikke lzengere er tilknyttet bare en
eneste akademisk medarbejder til arboretet i Hgrsholm. Foreningen
har gjort Kgbenhavn Universitet, hvorunder arboretet i fremtiden
kommer til at hgre, opmarksom pd de mange kvaliteter, som knytter
sig til arboretet i Hgrsholm, og de fagrelaterede aktiviteter, som tidli-
gere har fundet sted her.
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Foreningen gnsker at takke Undervisningsministeriet for fortsat gko-
nomisk stgtte til udgivelsen af Arsskriftet. Uden denne stgtte var det
ikke muligt for foreningen af udgive Arsskriftet, som er et flot og me-
get vaerdsat produkt hos foreningens medlemmer.

Tak til vore ekskursionsvarter og foredragsholdere fordi de sa bered-
villigt stiller deres viden, tid og arealer til radighed for foreningens
medlemmer. Uden dette flotte medspil kunne foreningen ikke tilbyde
sine medlemmer sa varierede oplevelser og tilbud.

Til slut vil jeg takke alle som har hjulpet foreningen i arets lgb, herun-
der vore revisorer og gvrige bestyrelsesmedlemmer.

Niels Juhl Bundgaard Jensen
Formand
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DANSK DENDROLOGISK FORENINGS
EKSKURSION TIL IRLAND 20. - 26. MAJ 2007

Dansk Dendrologisk Forening 2007 E)
1. National Botanic Gardens, Glasnevin
2. Phoenix Park

ssn| 3. Farmleigh House

4. Powerscourt Estate

5. Kilmacurragh Arboretum

6. Avondale Forest Park

7. John F Kennedy Arboretum r”
8. Mount Congreve Gardens

9. Fota Arboretum and Gardens
10. IInacullin

11. Muckross House and Garden
12. Derrynana House
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Kort over de besggte lokaliteters placering (Knud Ib Christensen).
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En ekskursion til Irland har i flere ar veret et gnske, selv om forenin-
gen ogsa i 1984 havde Irland som ekskursionsmal. Formanden Niels
Juhl Bundgaard Jensen tog derfor initiativet til ekskursionen. Han var
ogsa med pa den forrige ekskursion og har gode kontakter til forstvees-
net i Irland. Under hele turen rundt i Irland havde vi en kompetent
guide, John Mc Laughlin, som foruden sin dendrologiske viden ogsa
havde vardifulde kontakter, der kunne abne ellers lukkede dgre. Pa
de enkelte ekskursionsmal havde han en aftale med en lokal guide,
ofte arboretets leder eller overgartner, sa vi var i de bedste hander.

Den centrale del af gen Irland er opbygget af kalksten, som er
dxekket af et uigennemtrangeligt lerlag, der medfgrer, at store omra-
der er dekket af sphagnummoser og sger. Kystbjerge omkranser den
flade slette. De bestar af granit mod gst omkring Wicklow, mod syd
er der parallelle sandstensbjergkamme og dale, der lgber gst-vest, og
mod vest i Burren distriktet er kystbjergene opbygget af kalksten. Kli-
maet er under sterk indflydelse af det Nordatlanten og er derfor et
typisk kystklima. Golfstremmen bringer varmt vand og varme vinde
fra Caribien. Her er siledes milde, fugtige vintre og kolde, oversky-
ede somre, ofte med hurtige vejrskift. Traearter og buske fra mange
dele af verden kan vokse her og klimaet er iszr gunstigt for skov-
treer fra vestkysten af Nordamerika. Den gennemsnitlige nedbgr er
1000-1500 mm stigende til 2000 mm langst mod vest og oppe i bjer-
gene. Der falder mest nedbgr i august og december. Juli er varme-
ste maned med gennemsnitlig daglig maksimumtemperatur pa 17°C
mod nord og 20°C mod syd. For néletrzer er vakstperioden fra sent
i februar til midt i oktober.

Skovene bestod i den tidlige tempererede periode af eg, elm, has-
sel, el og ask. I senere tempererede periode gik den blandede egeskov
tilbage, og blev aflgst af avnbgg, bgg, almindelig &delgran og gran.
Skoviyr forsvandt omkring 18. arh., men blev senere indfgrt igen.

Irland er et af de mest skovfattige lande i Europa, selv pa trods af at
en stor indsats har forgget skovdakningen fra 1 % til 10 % i forrige ar-
hundrede. I 1905 var arealet pa 122.000 ha, svarende til 1,4 %. Heraf
var 51 % blandet skov, 16 % laerk, 11 % fyr (Pinus silvestris), 8 % eg, b
% gran.

Samtidig med at skovarealet nu er forgget, er ogsa artssammensat-
ningen @ndret fra overvejende europxiske arter til eksotiske arter fra
Nordamerika. Sitkagran er mest udbredt, den blev indfgrt i 1834 og
har vaeret den dominerende art i irsk skovbrug siden 1955. Derpa fol-
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gende arter af néletreeer med dalende betydning: Klitfyr, skovfyr, rgd-
gran, leerk. Blandt Igvtraeer er reekkefglgen eg, bgg og ask.

11996 publicerede Irland en strategisk plan for skovsektoren, der skul-
le forgge skovdakningen dramatisk, malet er 17 % skovdaekning gen-
nem tilplantning af 20.000 ha/ar.

Fgrste dag, sgndag 20. maj, hvor vi ankom til Dublin, var uden fast
program, og vi blev indkvarteret pa hotellet, der 1a nar Trinity Col-
lege, som har en god botanisk afdeling. Mange af deltagerne besggte
en eller flere af de parker, der ligger i den centrale del af Dublin. Mer-
rion Square og St. Stephen’s Green 14 begge i nerheden af hotellet.
I den sidstnavnte park bemzerkede vi Griselinia littoralis fra New Zea-
land med let sukkulente blade. Den var kendt af de faerreste, men vi
hgrte senere, at netop denne plante havde tilpasset sig sa godt, at den
spredte sig i parkerne.

I parkerne sa vi endvidere en 4 m hgj Euonymus japonica, Viburnum
davidii og V. tinus, store eksemplarer af Platanus orientalis, Ruscus acu-
leatus med rgde baer og Sarcococca confusa. En hgj busk med vingede
bladstilke og sammensatte blade blev bestemt til Zanthoxylum alatum,
der hgrer til rudefamielien, som har kirtler med ateriske olier. Pal-
merne voksede frodigt. Der var blomstrende Trachycarpus fortunei, og vi
sa her de forste meget store eksemplarer af Quercus ilex, steneg.

I Dublins hovedgade er London plane, Platanusx acerifolia, som er ble-
vet plantet overalt i storbyer, blevet erstattet af P. orientalis.

Overalt sa man det fantastiske gkonomiske opsving, der skyldes fre-
den, amerikanske investeringer, uddannelse og ny teknologi, specielt
it-teknologi og medicinalindustri. Fgr den store hungersngd i 1848
var indbyggertallet 8,5 mill. Under hungersngden dgde mere end 1
mill. og udvandringen udgjorde ligeledes 1 mill. Befolkningen fort-
satte med at ga tilbage i den tilbagevarende del af 19. arh. og i ar 1900
var befolkningstallet pa 4,5 mill. Der er nu 4,9 mill. indbyggere, heraf
1,5 mill. i Nordirland og 3,4 mill. i republikken.

Mandag 21. maj startede med et besgg i National Botanic Gardens,
Glasnevin, der blev grundlagt i 1795 med det formal, at fremme vi-
denskabelige studier af landbrugsplanter. I begyndelsen var det iser
studiet af planter til fgde for dyr og mennesker samt medicinplanter,
der var i fokus. I 1830erne blev kendskabet til arter bredere som fglge
af dyrkning af planter fra alle omrade pa jorden og det nare samar-
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bejde med de store haver i Edinburgh og London (Kew). Det kraevede
opfarelse af et stort glashus, som Richard Turner opferte. Han var en
mester i opfgrelsen af glashuse i jern, der i modsatning til trackon-
struktioner kunne klare kondensvand. I 1992 blev en udviklingsplan
for haven publiceret, og den medfgrte i Igbet af fi dr, at glashusene
blev restaureret, og et besggscenter samt et nyt herbarium og biblio-
tek blev bygget. Haven fremtrader nu som en velpasset have med inte-
ressante planter og et stort arboret med plads til de enkelte individer.
Arealet er pa 19,5 ha, og den arlige nedbgr er pa 724 mm. Planterne
er forsynet med skilte.

Dr. Matthew Jebb, som er havens taxonom, modtog os og gav en
inspirerende oversigt over Irlands klima og florahistorie. Pa trods af
at Irland ligger tzet pd England mangler 186 engelske arter i den ir-
ske flora, uden at man kan forklare det. 74 engelske arter foretrazkker
tgrre, varme somre, og vokser derfor ikke her. 15 arter findes kun i
den vestlige del af Irland, og ikke i England, men vokser i Spanien og
Portugal, altsa en vestlig udbredelse. Det geelder bl.a. arter af Saxifraga,
Ulex gallii, Daboecia cantabrica og Erica mackaiana, som blev identifice-
ret af Hooker. Der var tre refugier for planter under istiden: Spanien,
Italien og Balkan. Det er fra refugiet i Spanien, treeerne har spredt sig
til Irland. Det geelder skovfyr, hassel, elm, eg. Nu er eg dominerende,
men egeskove har fluktueret meget gennem tiderne og er gaet fra at
vere vidtudbredte i 6. — 8. arh., derpa nedgang i 9. arh., og opgang
igen i 12. arh. og igen nedgang fra 14. — 17. érh. Ogsa for skovfyr
har forholdene varet ustabile. Omkring 2000 f.Kr. skiftede klimaet, og
omrader med mose bredte sig. Store fyrretraeer, 1 m i diameter, dgde
og omkring Kristi fgdsel var fyrren totalt uddgd. Den blev genindfgrt
og var i perioden 1920-1951 et vigtigt trae i irsk skovbrug. Klimazen-
dringen er registreret v.h.a. dendrokronologiske serier, der straekker
sig 7000 ar tilbage. Moserne indeholder meget velbevaret tre, bl.a.
en bad fremstillet af et stammestykke af eg. Baden er 5000 ar gammel
og 17 m lang og uden sidegrene, den ma siledes vere fremstillet af
et meget stort trae. Baden var ikke helt faerdig, siderne er for tykke og
udhulingen af stammen er ikke fuldendt. Den blev udgraveti 1909, og
har holdt sig fantastisk, fordi den var lagret i vand. Den kan nu ses pa
Nationalmuseet i Dublin.

Skovrejsning er vanskeligt i Irland; vinden er modspiller, idet der hvert
10 ende ar kommer en sterk, gdeleggende storm. Billeder af Crata-
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egus monogyna, eksponeret for vestenvinden viste, at de var mindst lige
sa skaevt som eksemplarer i Vestjylland. Traeet indgér i Irlands folklori-
stiske historie, man skal beskytte tjgrn.

Ved plantning af skov har det vist sig, at det iseer er Amerikanske
trearter, der vokser kraftigt i hgjden. Pseudotsuga menziesii har opnaet
en hgjde pa 56 m og 5 m i omkreds. Ogsa Abies grandis, A. alba, Picea
sitchensis og Sequoiadendron giganteum vokser hurtigt. Blandt Igvtracerne
er det arter af Eucalyptus, der opnér stgrst hgjde. De oprindeligt hjem-
mehgrende traeer nir op pa: Fraxinus excelsior 40 m, Quercus petraea og
Q. robur 37 m. Bgg, som blev indfgrt for 300 ar siden, klarer sig fint.
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Fig. 1. Sequoiadendron giganteum foran direktgrboligen i National Botanic Gardens,
Glasnevin.

Arboretets mest interessante treer blev praesenteret for os af Felicity
Gaffney bl.a. en imponerende og stzerkt forgrenet, gammel Sequoiaden-
dron giganteum, der star foran direktgrboligen (fig. 1), og et eksemplar
af Arbutus unedo, der stammer fra havens begyndelse. I 1870 blev der
som et eksperiment plantet to eksemplarer af hgrpalmen, Trachycar-
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ipus fortunei. Den ene blev plantet taet op til drivhuset "the Curvilinear
Range’, og den er nu den hgjeste i Irland (fig. 2).

Fig. 2. Hgrpalmen, Trachycarpus fortunei, plantet i 1870 foran drivhuset i National Bota-
nic Gardens, Glasnevin.

Inde i drivhuset, som er usadvanlig velholdt, voksede et ret stort ek-
semplar af den nyopdagede art fra . Australien, Wollemia nobilis, der
er nart beslegtet med Araucaria (se DDA 1996, bind 14, side 32-37).
Arten blev fundet i 1994. Premierministeren, der er en god ven af ha-
ven, har skaffet adskillige eksemplarer af det sjeldne tre, som end-
og er frit udplantet i Irland. I drivhuset voksede endvidere Araucaria
cunninghamii med den smukke, brune bark. En del af drivhuset bli-
ver brugt til dyrkning af planter fra fynbos i Sydafrika. Der er bl.a.
Encephalartos woodii fra KwaZulu-Natal provinsen i Sydafrika, Melaleu-
ca diosmifolia, Banksia serrata og Rhodocoma gigantea, som er en meget
smuk plante, der hgrer til familien Restionaceae. I en anden afdeling
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i drivhuset voksede en gruppe af traebregner, Dicksonia antarctica og pa
stammen af en af treebregnerne voksede Rhododendron anagalliflorum,
altsa en epifytisk Rhododendron, fig. 3.

Fig. 3. En epifytisk rhododendron Rhododendron anagalliflorum inde i drivhuset i Natio-
nal Botanic Gardens, Glasnevin.

I et bed i haven var som dekoration anbragt en velbevaret stub af Pinus
sylvestris, der er taget op af en mose. Det var resterne af et af de traeer,
der dgde som fglge af klimatiske zendringer.

Pa de velholdte grasplaener voksede bl.a. Arbutus x andrachnoides
som er en krydsning mellem A. unedo, som findes i middelhavsomra-
det til det nordvestlige Irland og A. andrachne, som findes i den gstlige
del af Middelhavsomrédet, den irske taks, Taxus baccata "Fastigiata’,
der kendes pa den oprette, smalle vakstform og pa at bladene er an-
bragt i skrue. Skuddet er derved rundt og ikke fladt som hos arten Ta-
xus baccata, der kunne ses 1 den sakaldte "Yew walk’ fra 1735, endvidere
en meget stor Abies cilicica, der stammer fra S. Tyrkiet, og fra 1860’erne
et stort eksemplar af Sequoia sempervirens, Fagus crenata fra Japan, der
er kendetegnet ved ca. 15 cm lange blade, Luma apiculata, Podophyllum
pleianthum fra @. Asien, den hgrer til sin egen familie, Drimys winteri,
som evolutionsmaessigt er en meget primitiv plante, der tilhgrer fa-
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milien Winteraceae. Deres ved ligner naletrzesved, fordi der ikke er
karceller som hos alle andre dakfrgede planter. Planten blomstrede
netop nu. Endvidere Torreya californica, Zelkova serrata, og Rehderoden-
dron macrocarpum fra V. Kina, den hgrer til Styracaceae, Betula papy-
rifera, Emmenopterys henryi og Taxodium distichum. Cornus slegten var
representeret med bl.a. C. florida, C. capitata og C. controversa. Endvi-
dere Phellodendron amurense, Nothofagus obliqua, Cupressus arizonica, den
stedsegrgnne Acer sempervirens, Betula albosinensis var. septentrionalis,
Acer rufinerve, Acer saccharinum, den sjeldne Acer trautvetteri (fig. 4), A.
macrophyllum med frugter, Pinus armandii, P. ayacahuite var. veitchii med
krum kogle (fig. 5), Cedrus libani’Comte de Dijon’ i kanten af stenbe-
det og Acacia baileyana.

Fig. 4. Den sjeldne Acer trautvetteri= A. heldreichiivar. trautvetteri, fra Kaukasus og N. Tyr-
kiet. National Botanic Gardens, Glasnevin.

Haven er anlagt med store planer, saledes at der er god plads til trae-
erne, men der er ogsa arkitektoniske overraskelser sa som et lysthus
overvokset af blaregn. P4 havens hjemmeside, www.botanicgardens.ie,
kan man fi et overblik over alle arterne med angivelse af deres place-
ring i haven.
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Fig. 5. Pinus ayacahuite var. veitchii, der er en af de mest attraktive Pinus arter fra Guate-
mala. National Botanic Gardens, Glasnevin.
Pa vej mod dagens 2. destination, Phoenix Park, beskrev John Mc Lau-
ghlin status for skovene i Irland. Man importerer tsmmer, og man
har vaeret helt nede pa 1 % skovdakning i 1903, da traeerne i skovene
vzeltede. Derefter blev skovrejsning prioriteret. I 1948 blev der takket
vaere Nobel- og Leninpriser sat gang i skovrejsningen og i 1980’erne
var det EU, der stgttede projektet. Det har vaeret en vanskelig proces,
ogsd fordi Forestry har hgrt under skiftende departementer. Phoenix
Park er den stgrste bypark i Europa med et areal pa 712 ha, heraf 200
ha skov. Jordbunden er kalk dakket af ler. Parken ligger i bekvem af-
stand fra Dublin, kun 3 km vest for centrum, og rummer ogsa en zoo,
som er Irlands mest besggte attraktion. Vi blev modtaget og vist rundt
af parkens direktgr Dr. John Mc Cullen.

Parken er meget aben med store graesningsarealer og brede alleer.
Det er en gammel park, opretteti 1662 og en stor del bruges til rekrea-
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tive formal, sport, polo, cricket, og til store koncerter, bl.a. en for nylig
atholdt Robbie Williams koncert med 120.000 tilhgrere. Her vokser
poppel, ask, lind (Tilia pallida), bag og kastanie, men parkens traeer
treenger til fornyelse. Der skal plantes 20.000 traeer, almindelige arter
bl.a. eg, men hjorte skader de unge trzer, og den nye plan for parken
skal ogsa tage hensyn til baeredygtighed og biodiversitet. Endvidere be-
markedes 100 ar gamle Betula pendula og Quercus ilex, der blev plantet
11903 efter stormen. Parken har ogsa veeret bergmt for tjgrn — ligesom
Dyrehaven ved Kgbenhavn.

Vi kerte langs en smuk gammel allé af lind, bgg, og hestekastanie,
samt 300 ar gamle egetreer og belysningen var her gamle gaslygter. P4
den anden side af floden Liffey ligger en smuk del af parken med en
kirkegard, hvor mange irere, der omkom i kamp mod englenderne,
ligger begravet. Vedligeholdelsen af parkomradet sker nu med maski-
ner, tidligere blev graesset holdt nede af kvaeg, men det ophgrte, fordi
kvaeget smittede dyrene med tuberkulose.

Her var flere kulturelle sevaerdigheder, bl.a. en bygning fra 1736,
der blev bygget til oplagring af haerens krudt og Guinness bryggeri-
erne, der kan ses for enden af en af de brede alleer, samt de meget
smukke porte til parken er ogsd verd at bemaerke. Vi passerede prae-
sidentens palads, hvor dronning Victoria i 1861 lod plante to Sequoia
sempervirens, en pa hver side af bygningen, den ene er nu dgd. Ogsé
den amerikanske ambassade ligger her bag et smukt indgangsparti
med en hvid port fra 1830.

Fra et 120 fod hgjt kors, der var anbragt pa toppen af en lille hgj, var
der en storslaet udsigt over omradet. Her hgrte vi ferste gang om det
rgde egern, som helt var fortraengt af det gra egern. Det blev oprinde-
lig indfgrt til Irland i 1910 som en bryllupsgave til ejeren af Castlefor-
bes i Co Langford. Det har vist sig at vaere en invasiv art, og det rgde
egern blev sidst set i dette omrade i 1985.

Dagens sidste besgg gjaldt Farmleigh House og park. Her mgdes pre-
mierministeren med landets officielle gester. Parken er skabt af Guin-
ness familien.

En meget usedvanlig og smuk gammel allé af Thuja plicata fra 1877,
plantet af Edward Cecil Guiness, fgrer op til huset (fig. 6), og langs ve-
jen star en hel reekke Pinus nigra, 18 m hgje og flerstammende.
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Fig. 6. Aleen af Thuja plicata fra 1877, der fprer op til Farmleigh House.

I parken voksede bl.a. : Zelkova carpinifolia, 20 ar gamle Betula utilis var.
jacquemontii var plantet i en gruppe, Acer griseum, en 7 m hgj Cordyline
australis fra 1963, 20 m hgj Araucaria araucana med meget usaedvan-
lig bark, Fatsia japonica, Phormium tenax, New Zealandsk Hgr, Sorbus
cfr. aria, Acer macrophyllum, to 28 m hgje Cedrus deodara stod visne og
dgde, sikkert som fglge af nedgravning af kabler til overvagningsud-
styr, Betula pendula 'Dalecarlica’ der blev opdaget i Midtsverige i 1767,
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Magnolia soulangeana ’Rustica Rubra’, en hvidblomstret form af Cercis
siliquastrum (fig. 7), og Crinodendron hookerianum med rgde blomster
formet som lanterner.

Derpa til Fitzpatrick Castle Hotel, Killiney, hvor vi overnattede.

Fig. 7. Hvidblomstret form afi Cercis siliquastrum, judastre, i parken ved Farmleigh
House.

Tirsdag d. 22. maj gik turen videre sydpa til en del af Irland, hvor der
er mere skov, 20 % sammenlignet med gennemsnittet pa 10 %.

Forste besgg gjaldt Powerscourt Estate, Co Wicklow, hvortil vi kgrte
ad snzvre veje omgivet af mure og frodig traevaekst af bl.a. Leyland cy-
pres, hybrid cypres, x Cupressocyparis leylandii, som vokser meget hur-
tigt op, og erstatter Cupressus macrocarpa, Monterey Cypres, der ogsa
vokser meget hurtigt her.

En allé pa 1,5 km bestiende af 2000 gamle bggetrxer forer hen
til hovedbygningen, de fgrste er krogede, de sidste er meget hgjt-
stammede treer. I 1974 nedbrendte hovedbygningen, men den blev
genopbygget. Tidligere var ejendommen athzengig af landbrug, men
indtegtskilden er nu golf og tennisvirksomhed. Det ejes nu af et ten-
nisdynasti.
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Fig. 8. Powerscourt Estate. Parterre og springvand, som blev anlagt i 1840’erne.

Dr. Jack Durand, Director Emeritus National Arboretum, viste os fgrst
den imponerende italienske have med parterre og springvand, som
blev anlagt i 1840’erne med 100 mand i 12 ar, fig. 8.

Her var plads til alleer af Sequoiadendron giganteum og Araucaria arau-
cana. Den japanske have fortjener ogsa at blive nevnt. Her voksede en
smukt etageret Viburnum plicatum var. tomentosum.

Bemzrket blev endvidere Prunus lusitanica, der var klippet i kup-
pelform, Fucalyptus globulus, en mangestammet Thujopsis dolabrata, et
keempeeksemplar af Euonymus lucidus, Rhododendron arboreum, Cun-
ninghamia lanceolata 16 m, Podocarpus salignus 14 m, Chamaecyparis
lawsoniana, Sequoiadendron giganteum mere end 40 m, Pinus sylvestris
med usadvanlig smuk bark, Pinus radiata, Chamaecyparis obtusa, over-
dadigt blomstrende Drimys winteri fra 1991 pa 15,8 m (fig. 9), en ca.
130 ar gammel Nothofagus betuloides, Picea sitchensis 35 m hgj og om-
kreds 6 m, Abies alba Tilia monticola = T. heterophylla, Pinus torreyana,
som er en meget sjelden 5-nalet fyrreart fra Californien, Magnolia
wilsonii, Picea likiangensis, x Cupressocyparis leylandii, Chamaecyparis pi-
sifera varieteter, Cupressus arizonica var. glabra, og endelig Pinus mon-
tezumae = P. rudis fra Mexico. Det trze, der dyrkes i Storbritanien, er
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i virkeligheden en langnalet form af denne art, som har lange, haen-
gende nale.

Alle treerne i parken bar etiketter, saledes at man ogsa kan fa et stort
udbytte, hvis man selv gar rundt i den interessante park.

Fig. 9. Powerscourt Estate. Rigt blomstrende Drimys winteri fra 1991 pa 15,8 m.
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Efter frokost gik turen videre til Kilmacurragh Arboretum, Co Wicklow.
Pa vejen hertil havde vi et kort stop ved Forestry Department for at se
bygningerne, der var opfert i douglasgran. Bjergskraningerne i omra-
det var tilplantet med Fucalyptus viminalis, som vokser meget hurtigt.
Arboretet, hvor Philip Quested var vor lokale guide, har det viden-
skabelige formal udelukkende at dyrke arter med naturlig oprindelse.
Thomas Acton og hans sgster Janet startede plantningen af arboretet
i 1850. De fik hjxlp og frg af Moore, far og sgn, som i fellesskab var
direktgrer for Botanisk have, Glasnevin. Arboretet er specielt kendt
pga naletreer og surbundsplanter, som blev plantet i lgbet af 19 arh.
af Thomas Acton. I den forste del af 20 arh. opgav slegten ejendom-
men, som derpa forfaldt, og efter flere brande star hovedhuset nu som
en ruin. Siden 1996 er 21 ha, arboretet incl. huset, blevet administre-
ret af Botanisk Have, Glasnevin. Der plantes stadig i arboretet, nu gzel-
der det arter fra Kina, Himalaya, Sydamerika og Irland, alle indsamlet
i naturen og et omrade af den oprindelige ejendom rummer nu en
frgplantage for Pinus sylvestris. For 100 ér siden var dette arboret et af
de vigtigste i England og Irland med trazer samlet af bergmte "plant
hunters’ som William Lobb (Chile og Californien), Sir Joseph Hooker
(Himalaya) og Ernest Wilson (Kina), Augustine Henry besggte ogsa
haven hyppigt.

Blandt de mange tracer og buske i arboretet var Cedrus atlantica, Quer-
cus ilex, Sequoia sempervirens, Thujopsis dolabrata, Liriodendron tulipifera, Pi-
nus peuce, Prunus serotina, Picea orientalis, Cryptomeria japonica ’Elegans’,
Sequoiadendron giganteum 35 m, Araucaria araucana 25 m, hvidblomstret
Rhododendron falconeri, Pinus hartwegii fra Mellemamerika, Cupressus lusi-
tanica, Podocarpus nubigenus, Eucalyptus wrnigera fra Tasmanien, Pieris for-
mosa, Cunninghamia lanceolata, Taxus baccata 'Fastigiata’, lllicium anisatum
med hvide blomster, Aucuba japonica, Rhododendron grande, der havde op-
naet den maksimale hgjde pa 12 m, Tsuga heterophylla, Podocarpus totara
var. hallii, Picea polita, 120 ar gammel Quercus suber; Crinodendron hook-
ertanum, Rhododendron decorum med teette stande af hvide blomster, Saxe-
gothaea conspicua (Podocarpaceae), Luma apiculata med smuk, flerfarvet
bark, fig. 10, Eucalyptus coccifera fra Tasmanien. I walled garden Magnolia
campbellii, Embothrium coccineum og Pinus eldarica = F. brutia ssp. eldarica.
Blandt de mere ualmindelige traeer sa vi fire champion treeer hvad angar
hgjde og tykkelse: Fitzroya cupressoides fra Patagonien, Laurelia serrata = L.
sempervirens, Abies spectabilis og Tsuga dumosa.
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Fig. 10. Kilmacurragh Arboretum. Luma apiculata med smuk, flerfarvet bark.

Pa grund af det milde klima, her er sjeldent hard frost, fandtes mange
uszdvanlige treer og mange var ret gamle, bl.a. en 300 &r gammel lind
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fra det tidspunkt, hvor huset blev bygget, en allé af 300 ar gamle Taxux
baccata og en 250 ar gammel Quercus allé, der oprindeligt var offentlig
vej til Wexford. Langs en bred vej var der skiftevis plantet rhododen-
dron, som var blevet 16 m hgj, og taks. Den specielle Cordyline australis
kaldes ogsa cabbage tree, fordi maorierne spiste plantens marv end-
videre en 18 m hgj Podocarpus salignus, den dyrkes som tgmmertree i
Chile. Den blev plantet her i 1850 som et af de fgrste i Europa. Her
voksede ogsa en imponerende hgj Drimys winteri, som var helt dekket
af blomster. Traeet havde tidligere betydning pa spen som middel mod
skgrbug og slegtsnavnet skyldes opdageren af treet, kaptajn Winter.

Dagens sidste destination var Avondale Forest Park, Co Wicklow. Ejen-
dommen var tidligere beboet af familien Parnell, der har spillet en
stor rolle for den irske nation, men her er nu etableret en skovskole.
I 1904 blev ejendommen overtaget af staten. Den bergmte irske plan-
tesamler, professor Augustine Henry (1857-1930) var medvirkende til
plantning af forsggsomrader med et stort artsudvalg. Han indsamlede
iseer i Kina til Kew Gardens, og mange planter er opkaldt efter ham. I
parken er hans indsats markeret med en hgj talerstol i sten og bag ste-
nen er plantet nogle af de traearter, han fandt, bl.a. sa vigtige arter som
Cedrus atlantica f. glauca, Thuja plicata og Pinus armandii. Han paviste
ogsa, at treeer fra vestlige Nordamerika trives bedre i det irske klima
end europziske arter.

Parken var pa 214 ha med fint afmaerkede ruter. Her voksede man-
ge gamle traeer, bl.a. en 250 ar gammel dgende xgte kastanje, Castanea
sativa, med ganske sma blade. En gruppe 40-50 m hgje eucalyptus blev
plantet i 1950’erne. En meget smabladet elm, Ulmus cfr. carpinifolia,
bar ikke praeg af elmesyge.
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Fig. 11. Thuja plicata fra 1906-1916 plantet i Avondale Forest Park.

Langs en langstrakt lysning kunne man se bevoksninger fra 1904 af
avnbgg, eg, lind, bgg, redgran, douglasgran m.v. Parken blev deref-
ter lukket 1914-18 under 1. verdenskrig. Det viste sig, at douglasgran
voksede meget hurtigt og den blev foretrukket til produktion, men i
perioden 1932-62 undlod man at plante denne art, fordi den ikke var
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smuk! Der var store beplantninger af fglgende arter: sitkagran, omori-
kagran, fra 1906-1916 en gruppe Thuja plicata (fig. 11), som var mere
end 50 m hgje og skgnsmassigt rummede 6 m3/trae, Sequoia semper-
virens, Cryptomeria japonica og Abies grandis med store harpiksbobler
i barken. I en bevoksning af Tsuga heterophylla havde de store traer
produceret en underskov ved selvsining og en blandet bevoksning af
rgd-, sitka- og douglasgran gav mulighed for at iagttage forskellen i
vaekstrate, hvor rgdgran var taber og douglasgran var vinder. (Sitka-
gran kunne skelnes fra de gvrige pa den lidt skallede bark). Til slut
bemarkedes en gruppe af Araucaria araucana, omfattende bade han-
og hunplanter — med kogler. Derpa videre til overnatning i det fanta-
stiske Seafield Hotel.

Onsdag d. 23. maj fortsatte vi mod byen Wexford, som blev grundlagt
af vikingerne. Her var der naturlig bevoksning af Ulex europaeus blan-
det med tjgrn. Det er et landbrugsomrade, men leengere vestpa naer
byen Limerick, regner det s meget, at vaekstsesonen bliver for kort.
Fgrste stop var John F. Kennedy Arboretum i Wexford, hvor vores guide
var Geoffrey Michael. Arboretet blev oprettet i 1968 pa initiativ af bor-
gere af irsk afstamning bosat i USA til minde om John F. Kennedy. De
252 ha ligger kun 5 km fra Kennedy klanens oprindelige hjem i Wex-
ford. Arboretet var opdelt i et arboret med 4500 arter og et forsggs-
omrade, men med sine kun 40 ar, bar det endnu prag af nyplantning.
Ved indgangen til arboretet dannede Acer rubrum og A. saccharinum en
‘maple walk’, og alle stater i USA havde plantet et for staten karakteri-
stisk tree, fx Tsuga heterophylla for staten Washington og en Hibiscus for
Hawai.

I en feenologisk have, som viste planternes reaktion pé klima, noteres
bl.a. treeernes udspring. Det fandt i ar sted 2-3 uger tidligere end sidste
ar. De klimatiske @ndringer er sa store, at man her skgnner, at april
maned fremover klimatisk vil vaere som maj maned plejer at vere, og
at vekstsaesonen tilsvarende forlenges.

Trzerne var plantet i taksonomiske grupper, men det har ofte ugnsket
effekt i form af sygdomsspredning hos bl.a. pil og poppel. Endvidere
plantes trzeerne altid i grupper pa tre, en til at blive stjilet, en til at dg
og den sidste til at overleve. Arboretet var velholdt med god maerkning
og der var endnu plads mellem de enkelte trzer.
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Fig. 12. Forskellige arter af Fucalyptus i John F. Kennedy Arboretum, Wexford.

Her voksede flere arter af Tilia. Et af de meget smukke treer var 7i-
lia’Orbicularis’ (7. euchlora x T. petiolaris) med hangende grene og et
stort eksemplar af 7. americana ’Dentata’ med meget skeve blade samt
T. japonica, som er et fint lille tree til havebrug.

Endvidere en dybt rgd form af Leptospermun scoparium’Red Damask’,
en hvidblomstret Melaleuca squarrosa som er Australiens tea tree, Myrtus
lechleriana = Amomyrtus luma fra Chile, ligeledes med hvide blomster, Ide-
sia polycarpa, blomstrende Stewartia serrata, fra Madeira Euphorbia mellif-
era, en vortemalk, der kan blive op til 3 m hgj, Embothrium lanceolatum=E.
coccineum var. lanceolatum fra Chile var 10 m hgj, rigt blomstrende med
god frgsetning, Kalopanax pictus var angrebet af svamp.

Den store samling af Eucalyptus arter vokser hurtigt og trives her, fle-
re er irske champion traeer, (maske fordi de ikke vokser andre steder
i Irland!) De varierede meget i barktype. E. obliqgua fra Tasmanien har
tradet bark, E. aggregata har glat bark ligesom platan, E. nitens, der kan
blive op til 90 m hgj var plantet her i 1973, og havde opnaet en hgjde
pa 22 m, mens E. regnans fra 1983 var blevet 30 m hgj, fig. 12.

Det var tydeligt, at nogle Abies arter klarede sig godt, bl.a. Abies nord-
manniana, A. mariesii fra Japan og A. delavayi fra Kina, hvorimod A.
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magnifica fra vestlige Nordamerika og A. pinsapo fra Spanien ikke trive-
des. Den vesteuropaiske Daboecia cantabrica, der hgrer til lyngfamilien,
blomstrede med rosa blomster, og dekkede stgrre flader, endvidere
Quercus rubra, blomstrende Enkianthus campanulatus, et 5 m hgjt og
12 &r gammelt oliventrae, Syringa reticulata’Amurensis’, S. potaninii fra
Kina, Cupressus macrocarpa, der voksede hurtigt her, Taxodium distichum
og den langsomtvoksende T. ascendens, Carya var reprasenteret med
bade C. cordiformis og C. ovata med hanrakler, begge fra gstlige Nord-
amerika, der var flere arter af Betula, bl.a. B. lutea og B. maximowiczia-
na og en b m hgj Phyllocladus alpinus fra New Zealand. Nothofagus var
godt reprasenteret med fglgende arter: 15 m hgj N. cunninghamii fra
Tasmanien, 3 arter fra Chile: N. dombeyi, N. x alpina og N. procera, der
blev plantet i 1969, den var mere end 20 m hgj, og anvendes som tgm-
mertrae, og fra New Zealand: N. menziesii og N. fusca, endvidere Acer
maximowiczii og Actinidia chinensis, samt en “vandrende” gruppe besta-
ende af 3 planter af Cryptomeria japonica ’Elegans’. Fra indsamlingen af
Augustine Henry, lzegen der rejste til Kina for at arbejde i toldetaten,
kan naevnes: Tilia henryi, Viburnum henryi, Emmenopterys henryi, som er
en slegt med kun denne ene art og Rubus henryi.

I arboretet voksede en art af Liriodendron, som man sjeldent ser. Det
var L.chinense med svagere vaekst end L.tulipifera, og med mere lige af-
skaret bladspids. Arten blev fundet i 1875 og forekommer i gstlige Ki-
na til nordlige Vietnam. Et areal var daekket af Thuja plicata, og endelig
et sjeldent syn: En klatrende hvidtjgrn, mere end 12 m hgj; den brug-
te skoviyr som stativ. Viburnum plicatum ’Lanarth’ var fuldsteendig daek-
ket af hvide blomster samlet i halvskaerme, Sorbus devoniensis er en me-
get sjelden art, der har begranset udbredelse i sydvest England. Den
kendes pa de store, orange-brune, spiselige frugter, og hele, dobbelt
savtakkede blade. Et lille omrdde var forbeholdt palmer, her stod Pho-
enix canariensis og Trachycarpus fortunei, samt Cordyline banksii fra New
Zealand, den hgrer til agavefamilien, og endelig Acer grandidentatum,
A. palmatum’Osakazuki’ og A. capillipes fra Japan.

Dagens sidste dendrologiske sevaerdighed var Mount Congreve Gar-
dens, Co Waterford, hvor vi blev vist rund af Michael Murphy. Ejen-
dommens ejer er den legendariske Ambrose Congreve, der fyldte 100
ar d.4. april. Han har selv lagt planerne til haven og havde deltaget i
arbejdet i haven, og tilser dagligt haven, nar han er hjemme. Han rej-
ser en del og var bortrejst under vort besgg, men vi fik mulighed for
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at besgge haven, som ikke altid er dben for offentligheden. Familien
havde tjent formuer ved minedrift i Indien og det bar husholdningen
preeg af - han havde indiske tjenere iklaedt hvid, indisk kleededragt, og
store grusarealer omkring huset blev revet flere gange om ugen.

I lgbet af de seneste 60 ar har han, sammen med overgartneren, Mr.
Herman Dool, anlagt haven med 'woodland’, hvor der var plantet
2000 rhododendron, der var en samling af kamelia, der ogsa blev an-
vendt til klippede hakke. Beskaering af Camellia og Rhododendron skete
i december maned. Efter blomstring fjernes blomsterne med en stgv-
suger for at mindske spredning af svampesporer. Der blev for nylig
plantet 350 roser og haven rummer ogsd mange eksotiske traarter,
bl.a. mange stedsegrgnne magnoliearter, overalt bliver der plantet i
grupper. 80-100 magnolietraer stod langs river walk.

Haven er pa 40 ha og bliver passet af 15 gartnere, hvoraf 7 arbej-
der i skoven. Dertil hgrer en estimeret planteskole, der eksporterer
til hele verden. Den beskaftiger 105 personer. Haven er meget fanta-
sifuldt anlagt med spandende rumopdeling. Der er 20-30 graesplaener
forbundet med sma, halvt skjulte stier. Pasningen er nogle steder eks-
tensiv, men der er talentfuldt gjort brug af de oprindelige arter, bl.a.
vokser native bluebell nzsten overalt. Ambrose Congreve har ingen
arvinger, men haven vil efter den nuvaerende plan overga til en trust
og vil blive overvaget fagligt af Glasnevin Botanic Garden, Dublin. P4
vores rundtur blev et lille tempel fremvist, hvor ejerens hustru allerede
var begravet, og Ambrose Congreve skulle fglge efter.

Omradet virkede meget frodigt med rigelig nedbgr, men det haev-
des, at somrene efterhdnden bliver mere tgrre. Perioden juni og juli
sidste ar var sa varm og tgr, at magnolietraerne tabte deres blade. I
hovedparten af haven er jordbunden sur, men der er ogsi omrader
med kalkholdig jord.

Desverre er et stgrre omrade med eg og rhododendron angrebet af
honningsvamp, planterne dgr og arealet skal renoveres.
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Fig. 13 Wollemia nobilis, frit udplantet i Mount Congreve Gardens.

Blandt havens sjeeldne traeer var folgende: Wollemia nobilis, der blev ud-
plantet d. 4. april 2007 pa ejerens 100 ars fodselsdag (fig. 13), et me-
get stort, blomstrende eksemplar afi Michelia doltsopa, der er et meget
smukt trae, der vokser i Kina og Tibet og hgrer til magnoliafamilien,
endvidere en 6 m hgj, koglebzrende Agathis australis.

I haven sd vi ogsd hvidblomstret Wisteria, Clematis montana, Abies
pinsapo, Choisya ternata ‘Sundance’, Pieris sp., Poliothyrsis sinensis, keem-
pe Fagus sylvatica ‘Asplenifolia’, Magnolia officinalis, M. salicifolia, blom-
strende Rhododendron macrocarpum, Beschorneria yuccoides, der kraever
vinterdekning, Styrax sp., den sjeldne Acer nipponicum, Pseudolarix
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amabilis, Rosa banksia, en varietet af Pseudowintera, Photinia prionophylla,
trebregnerne Dicksonia antarctica og Cyatea sp., Paulownia tomentosa,
Cunninghamia sp., Drimys winteri, Liriodendron tulipifera *Auriomargi-
natum’, Acer palmatum heptalobum ’Osakazuki’, Clematis montana og C.
montanavar. rubens, Phellodendron wilsonii, Eriobotrya sp., Viburnum plica-
tum 'Lanarth’, Stewartia serrata, Rhododendron yunnanense, Prunus serru-
la, Magnolia campbellii, Sciadopitys verticillata, Acer griseum, Ceanothus sp.
med store, bla blomster, Chiliotrichum diffusum, Lupinus arboreus, Cistus
laurifolius, Olearia ilicifolia, Lagerstroemia indica, Cupressus sempervirens
var. horizontalis, Drimys aromatica = D. lanceolata, Picea omorika, Metase-
quoia glyptostroboides, Picea smithiana, Cupressus cashmiriana, Styrax obas-
sia med hvide blomster, Nothofagus cunninghamia og Acer campbelliz.

Torsdag d. 24. maj. Vi kgrte gennem Cobh = Queenstown, der ligger
pa sydkysten og er verdens naststgrste naturlige havn. Den er ogsa
kendt for, at 2,5 millioner af Irlands emigranter rejste herfra, og det
var den sidste havn, Titanic besggte pa sin sidste rejse.

Fota Arboretum and Gardens ligger 12 km gst for Cork City. Guider
var Cormac Foley og Patty Welch, headgardener. Arboretet er pa 11 ha
og har en fin plantesamling, som skyldes James Hugh Smith-Barry, der
anlagde haven i 1840’erne. Familien stammer fra Philip Smith-Barry,
en normanner, der efter den normanniske invasion modtog et stgrre
landomrade af Henry I1'i 1177.

Der var oprindeligt kun en jagthytte pa stedet. Fra 1825 udvikledes
arboretet, og det var ogsd pa det tidspunkt, hvor mange nye arter blev
fundet. Her stir ’det fgrste af alt’! Familien deltog endog i nogle af
ckspeditionerne.

Arboretet overgik fra privat eje til University College, Cork, og i
1996 blev arboretet og haverne statsejendom.

Fota betyder 'varm jord’ og omradet er meget varmt med mulighed
for at dyrke eksotiske arter. Men nogle af treeerne er slidte i toppen af
iseer vinden, men ogsa p.g.a. saltpavirkning. I 1997 veltede en hgj Ced-
rus libani, men en ny blev plantet i 2004. De vokser meget hurtigt her
og vlter let pga den hurtige vaekst.

Pa turen i arboretet bemarkede vi folgende arter: Cryptomeria japo-
nica ’Spiralis’ fra 1850’erne, den mindede om et meget stort bonsai
tree, Abies pindrow, et af de gamle, oprindelige tracer fra 1847, det
kommer fra V. Himalaya, en 105 ar gammel Parrotia persica, har bredt
sig og deekker et stort areal, Sequoia sempervirens, ligeledes plantet i
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1847, malte i 1984 35 m i hgjden og 5,3 m i omkreds, det var et af de
tidligste eksemplarer, der blev plantet i Europa, (det forste blev plan-
tet i St. Petersborg), Pinus wallichiana (= P. griffithii) ogsa fra 1847
havde en hgjde pa 26 m i 1984, Cryptomeria japonica fra 1848 malte 34
m i 1984, Luma apiculata hgrer til myrtefamilien har en smuk bark,
som er kanelfarvet, men skaller af i afrundede felter, der viser den
askegra farve under. Treet stammer fra Sydamerika. Magnolia camp-
bellii er med sine 4,86 x 19 m et 'champion’ tree hvad omkreds angar,
det var den fgrste af sin art, der blomstrede i vesten. Platanus x aceri-
folia, London Plane, naede her en hgjde pa 24 m, den blev plantet i
1872, og som et bevis pa det varme klima stod en blomstrende banan
pa friland!

Havens arkitektur var traditionel, men der var anlagt en victoriansk
bregne- og stenhave med kunstige sten.

Vi sa bl.a. Nothofagus solanderi, Myrtus ugni = Ugni molinae, med vel-
smagende bzr, der ligner bldbzar, stort eksemplar af Poncirus trifolia-
tus, Trachycarpus fortunei, Neillia thibetica, Dicksonia antarctica, Cryptome-
ria japornica ’Araucarioides’, Eucalyptus sp. Med blomster og frugter,
Pinus montezumae, Pieris formosa var. forrestii, blomstrende Choisya ter-
nata, Melaleuca armillaris, gulblomstrende Callistemon sieberi, Pieris tai-
wanensis, Pseudopanax arboreus, Xanthoxylum piperitum, Acradenia frank-
liniae fra Tasmanien, Stewartia pseudocamellia, S. sinensis, Drimys winteri,
Quercus ilex, Styrax obassia, Pinus pinea, den sjeldne Cupressus funebris,
Platycladus orientalis = Thuja orientalis, Cupressus lusitanica. Cinnamomum
camphora, blomstrende Grevillea alpina, Phoenix canariensis, Podocarpus
macrophyllus, Firmiana simplex m. slangebark, Phoenix dactyliferai ‘walled
garden’, Cornus controversa *Variegata’, blomstrende Embothrium cocci-
neum’Longifolium’, Knightia excelsa, Colletia paradoxa 4 x 4 m, Picea smi-
thiana 25 m hgj, Acer sinense med grogn bark, Lomatia ferruginea, Euca-
lyptus muelleri fra 1948, nu over 40 m hgj, Dacrydium franklinii = Huon
Pine, Olearia paniculata med bark i strimler, Quercus dentata, Torreya ca-
lifornica og Prunus lusitanica.

Pa vej mod naeste ekskursionsmal, gen Inacullin (Garinish Island),
passerede vi havnebyen Bantry, som er en meget rig by. Den har en af
Europas dybeste havne og store tankere kan gi ind her. Landskabet
her barer prag af tidligere tiders erosion, idet gletchere har afrun-
det bakkerne. Her findes ogsa Glengarriff Woods Nature Reserve med
Quercus petraea. Det var tidligere en del af lord Bantry’s ejendom, der
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ogsa omfattede gen, vi besggte. Pa faergeturen mod gen ngd vi synet af
seelerne pa de lave klippeger (fig. 14).

Fig. 14. Bantry Bay pa vej mod Ilnacullin (Garinish Island). De rgde farvepletter er den
invasive Rhododendron ponticum.

Den er pa 15 ha, og ligger i Bantry Bay. Der kommer rigeligt nedbgr,
gns. 1850mm/ar, men i regnfulde ar helt op til 2540 mm. Pen treeder
fgrst ind i historien omkring 1800. I 1910 kgbte den irske oliemagnat
Annan Bryce gen af det britiske krigsministerium, og begyndte at ska-
be sin have. Han ansatte den eminente engelske arkitekt, Harold Peto,
til at tegne bade bygninger og haven, som blev et mestervaerk tegnet i
italiensk stil, samt 100 mand til at udfgre arbejdet. Bygningerne omfat-
tede bl.a. et lille hus, som blev brugt til beboelse om sommeren, samt
et ‘'medici’ hus med pompejanske sgjler i italiensk stil, men kalkste-
nene blev hentet i Bath. Haven rummer smukke udsigtspunkter med
ekstra effekt pga en tidevandsforskel pa 3-4 m. Efter Annan Bryces dgd
i 1923, blev arbejdet viderefgrt af hans enke indtil 1932, hvor deres
sgn overtog ejendommen. Han blev assisteret af en fantastisk skotsk
gartner, Murdo Mackenzie, som fortsatte arbejdet selv efter, at sgnnen
dgde i 1953, hvorefter det blev en offentlig ejendom. Den skotske gart-
ner fortsatte arbejdet indtil sin dgd i 1971. Mange bergmte mennesker
har geestet Brycefamilien: bl.a. forfatteren George Bernhard Shaw. Fa-
miliens rigdom, og dermed anleggelsen af haven, stammede fra olie
fra Kaukasus, men formuen blev tabt i forbindelse med den russiske
revolution.
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Beplantningen i haven er efterhdnden blevet for tet og trenger til
udtynding, for at treeerne kan udvikles optimalt. Men her er mange
eksotiske traearter fra bl.a. New Zealand og Tasmanien: Agathis austra-
lis, et meget stort eksemplar af Dacrydium franklinii (fig. 15.), Pseudo-
wintera colorata = Drimys colorata, Phyllocladus glaucus, Hoheria sexstylosa,
men der er ogsa gjort meget ud af udstillingshaven med mange fuch-
sia kultivarer, i det italienske anlzeg voksede Camellia, Callistemon, store
rhododendron, Leycesteria formosana og irsk taks. Griselinia cfr. littoralis
voksede i grupper mange steder, og kan naesten kaldes en invasiv art.
Det samme gaelder Rhododendron ponticum, som fandtes overalt, hvor
den ikke blev fjernet. Den blomstrede netop i denne periode, og lyste
smukt op med sin rgde blomsterfarve.
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Fig. 15. Dacrydium franklinii pa Ilnacullin (Garinish Island).

Pa rundturen pa gen sa vi bl.a.: Lophomyrtus bullata = Myrtus bullatus,
Clianthus puniceus, Corokia buddleioides, 11 m hgj Trochodendron aralioi-
des, Cinnamomum camphora, Colletia cruciata = C. paradoxa med affla-



dede, bladlignende, spidse staengler, Drimys winteri, Carpodetus serratus,
Cornus kousa, C. kousa var. chinensis, Pinus thunbergii, Rhododendron gi-
ganteum = R. protistum var. giganteum, R. maddenii som ofte vokser epify-
tisk, R. taggianum, og 14 m hgj Schima khasiana = S. wallichii.

Turen gik tilbage gennem mange, sma tunneller over Kenmare til Kil-
larney Valley Hotel, hvor vi overnattede.

Fredag d. 25.maj var dagens fgrste programpunkt Muckross Garden
and House, som ligger teet pa Muckross Lake i Killarney National Park.
Huset blev bygget til Henry Arthur Herbert, det blev designet af den
skotske arkitekt William Burn og stod faerdigt i 1843. I forbindelse med
dronning Victorias besgg i 1861, blev huset forbedret, og tilsvarende
blev gkonomien forvarret. Det resulterede i, at Herbert familien mat-
te szelge huset i 1910. Killarney National park overgik til staten i 1932,
og er efter flere tilkgb nu pa 5.000 ha. Vores guide pa stedet var Jerry
Murphy.

Rhododendron ponticum viste sig ogsa her som en invasiv art og var en
trussel mod nationalparken. Den bekempes med round up. Pa kalk-
sten vokser taks som naturlig vegetation, pa i alt 35 ha, men eg fore-
treekkes som naturlig bevoksning. Pa omradet foran huset stod en 30
m hgj Pinus radiata med kogler, den var fra 1880, men vigtigste skovtrae
i parken var Pinus sylvestris. De var ogsa plantet for at forsure jorden i
den rhododendronhave, der blev anlagt i 1972 med planter fra Glasne-
vin i Dublin og fra Mount Congreve Gardens. Planterne voksede fan-
tastisk godt, og blev meget hgje. Her var en samling pa 160 varieteter
af Camellia, til sammenligning var der i Mount Congreve Gardens 600!
Ogsa sjeldne traeer var plantet her bl.a. Podocarpus nubigenus fra sydlige
Chile og Argentina, den var 25 ar gammel men meget lille, og stammer
fra frg fra botanisk have i Edinburgh. I parken stod en smuk skulptur
skaret i egetrae og det var her, vi sa turens fgrste rgde egern!

Pa turen rundt i parken sa vi: Stor 3-stammet Quercus petraea, 8 m
hgj, blomstrende Crinodendron hookerianum, en 9 m hgj Drimys winteri,
35 m hgj og 110 ar gammel Pinus radiata, Pittosporum heterophyllum, Da-
crydium franklinii, Atherosperma moschatum, muligvis eneste eksemplar
i sydlige Irland, Betula cfr. ermanii, Abies grandis, A. procera, Podocarpus
hallir, Chamaecyparis lawsoniana, Nothofagus procera, N. obliqua, Pinus ni-
gravar. pallasiana, 20 m hgj Drimys winteri, Calocedrus formosana fra Tai-
wan og Aextoxicon punctatum fra sydlige Chile.
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Efter Muckross fortsatte vi ud pa den fantastisk smukke rute, Ring of
Kerry, med bjerge pa 1000 m. Ruten er pa 170 km, og man skal ha-
ve bil eller cykel for at komme rundt, idet jernbanerne forsvandt i
1960’erne, men den gamle jernbanebro fra 1892 star tilbage. Langs
vejen var der flere steder Fuchsia-hekke, og Fuchsia magellanica er na-
turaliseret her. Landskabet og lave huse i den specielle irske byggestil
med kalkskifer er praecis som de fleste forestiller sig Irland.

Der var plantet naleskov i et begranset omrade, men det er den na-
turlige, lave vegetation, der dakker bjergene: Calluna vulgaris, Erica
tetralix og E. cinerea. Desvaerre ser det ud til, at grnebregnen er begyndt
at invadere, og der er erosion pa bjergsiderne pga overgrasning, men
det bedres nu. Til gengaeld kryber traerne op ad bjergene, nar graes-
ning ophgrer.

Vi passerede byen Caherchiveen og Valentia Island, der er den vest-
ligste ¢. Derfor blev vejrudsigterne tidligere udsendt herfra, og det
transatlantiske kabel udgik herfra. Her er skovfattigt, der var dog eg
og hassel skov, men der ma ikke laengere plantes skov af miljgmaessige
grunde — og af hensyn til udsigten.

Turens sidste dendrologiske destination var Derrynana House & Na-
tional Historic Park. Det var ogsa den stgrste overraskelse, fordi der
var en uventet frodighed i parken, som var et skatkammer af sjaeldne
arter. Alt blev passet af en fantastisk ildsjel, James O’Shea, ansat af
OPW (the Office of Public Work) til at passe parken. Han hjembragte,
plantede og passede selv vacksterne med stor omhu. Ejendommen har
tilhgrt statsmanden Daniel O’Connel (1775-1847). Efterkommere bo-
ede her indtil 1958, og ejendommen med de 150 ha blev dbnet som
offentligt museum i 1967 (fig. 16).
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Fig. 16. John Mc Loughlin foran Derrynana House i den vestligste del af Irland.

Fig. 17. Landskab fra den vestligste del af Irland pa ruten Ring of Kerry.
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Frodigheden i parken stod i kontrast til landskabet udenfor, der er for-
blast og med kun lav vegetation (fig. 17). Omradet har 1500-2000 mm
nedbgr/ar, det gor det muligt at dyrke den store samling af treebreg-
ner: Cyathea cooperi, C. cunninghamii, C. lunulata, C. inciso-serrata og C.
cfr. faberiana, samt Dicksonia squarrosa, D. sellowiana, endvidere en traeb-
regne uden stamme: Lophosoria quadripinnata fra Chile. Luften herude
var meget ren, og traestammerne var undertiden helt dekket af lav
(fig. 18). Elmesygen var tilsyneladende ikke ndet si langt mod vest!

Her var en del meget sjeldne arter, som vi ikke tidligere havde set,
end ikke hgrt om, mange var fra Chile og Argentina, bl.a. Myrceugenia
planipes, Azara microphylla, A. serrata, den endemiske Ugni molinae og Pil-
gerodendron wviferum, der ogsa er en endemisk art fra det sydlige Chiles
og Argentinas temperede regnskove. Den vokser ofte sammen med
Fitzroya cupressoides, som vi ogsa sa i parken. Melliodendron xylocarpum
var severdig pga den smukke bark og Franklinia alatamaha fra USA,
Georgia, den hzevdes at vaere uddgd i naturen.

Endvidere Quercus ilex, Sonchus arboreus, et par meter hgj, som kom-
mer fra De canariske @er, den er frostfglsom, den sjeldne Pinus tai-
wanensis, Luma apiculata, Decaisnea fargesii, Fuchsia’Corallina’, Maackia
chinensis, Westringia fruticosa, Colutea sp., Phylica buxifolia, Carya illinoi-
nensis, Euryops sp., Fuchsia excorticata, Echium pininana, Cunninghamia
lanceolata, den sjeldne Taiwania cryptomerioides, Callitris rhomboidea, Do-
donaea pubescens, hvidblomstret Melaleuca sp., Brachyglottis greyi, B. re-
panda, Lomatia ferruginea, Podocarpus nubigenus, Aextoxicon punctatum,
Fuchsia cestroides, Myrceugenia planipes, Eriobotrya sp., Weinmannia trichos-
perma, Myoporum laetum, Melaleuca diosmifolia, M. squarrosa, Psoralea pin-
nata, Phellodendron amurense, Nyssa sinensis, Melliodendron xylocarpum,
Hoheria populnea, Chordospartium stevensonii, Styrax hemsleyanum, Bowke-
ria gerradiana, Melaleuca squarrosa, Zanthoxylum piperitum og Z. america-
num.
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Fig. 18. Stamme af ask, Fraxinus excelsior, helt deekket af en mosaik af lav-arten Pyrenula
macrospore, som er dominerende, og en smule P, chlorospila. Disse bevoksninger ses ofte
i den vestlige del af Irland.

Besgget i Derrynana House sluttede med historisk filmforevisning om
Daniel O’Connell.

Dette sydvestlige omrade af Irland bliver bevaret med de karakti-
stiske huse bygget af kalksten. Ingen andre materialer ma bruges. I
omradet sgrger frivillige for at skaere den invasive Rhododendron ponti-
cum ned og sprgjte med round up! Det resulterer i store, bare pletter.
Fremtidens skovbevoksning er ogsa til diskussion, idet miljgfolk satser
pa naturlig regeneration af eg, mens forstfolk vil plante dyrkede traeer
fra naturlige bevoksninger, fordi det er hurtigere. Populus tremula er en
af de oprindelige arter, men den er nu sjalden.

Derpa overnatning i Killarney Valley Hotel, Fossa, for tidligt naeste
morgen at flyve til Dublin, hvor dagen var til egen disposition.

Efter en uge med besgg i de irske arboreter fik deltagerne i turen et
godt indtryk af irsk natur og landskaber, og ikke mindst til dendrologi-
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en. En stor tak til vor chefguide John Mc Loughlin og de mange lokale
guider og til foreningens formand Niels Juhl Bundgaard, der sammen
gjorde turen til en enestiende oplevelse for de 22 deltagere.

Jette Dahl Mgpller
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REFERAT AF ORDINZAR
GENERALFORSAMLING

onsdag d. 28. marts 2007 k1. 19.00 i Botanisk Auditorium, Gothersgade 140.

DAGSORDEN:

. Valg af dirigent.

. Formandens drsberetning.

. Regnskab.

. Budget og virksomhedsplan

. Arsskriftet

. Forslag fra medlemmerne

. Valg til bestyrelse.

. Valg af revisor og revisorsuppleant
. Eventuelt
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VALG AF DIRIGENT

Efter forslag fra Niels Bundgaard blev Jgrgen Olsen valgt med akkla-
mation. Dirigenten takkede for valget og fastslog, at generalforsamlin-
gen var lovligt indkaldkt.

FORMANDENS ARSBERETNING

Niels Bundgaard berettede, at efter en rakke ar med udlandsekskur-
sioner vendte foreningen i 2006 tilbage til normaltilstanden med en
stgrre indenlandsk ekskursion som gik til Silkeborg omradet.

Der har i 2006 vaeret fokus pa opbygning af foreningens hjemmeside.
Der er lagt vaegt pa at ekskursionsreferater fra tidligere ekskursioner
leegges ud sa alle — iszer potentielle medlemmer — kan se hvad man kan
opleve som medlem af foreningen.

I 2006 sa foreningens nye hvervefolder dagens lys. Den er vigtig for at
imgdega et jeevnt dalende medlemsantal. Hvert foreningsmedlem har
modtaget nogle fa eksemplarer af folderen, saledes at man lokalt kan
udbrede kendskabet til foreningen.
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Arets ekskursioner har gennemgiende veret velbesggte med et gen-
nemsnitligt deltagerantal pa 20 — 30 deltagere, hvilket er et passende
deltagerantal.

Erfaringen fra arets foredrag er, at det er en fordel at udbyde foredra-
gene i fellesskab med andre beslegtede foreninger, hvis man vil sikre
sig et passende antal tilhgrere til foredragene.

Foreningens aktivitet har igen i ar veeret let forhgjet, idet der har vaeret
holdt 9 arrangementer heraf 5 indenlandske ekskursioner fordelt pa 2
i Jylland, 1 pa Fyn og 2 gst for Storebelt.

Der har vzret afholdt fellesarrangementer med Botanisk Forening
og med Fonden for Trzer og Miljg. Fellesarrangementerne var suc-
cesfulde.

Tilslutningen til foreningens aktiviteter ma betegnes som vaerende
pa niveau som hidtil og ganske tilfredsstillende, nar man betenker at
mange af foreningens medlemmer skal kgre langt for at deltage i for-
eningens arrangementer.

Bestyrelsen har i 2006 bestaet af Niels Juhl Bundgaard Jensen (for-
mand), Knud Ib Christensen (nzstformand), Carl Jensen (kasse-
rer), Jette Dahl Mgller (redakter), Jerry Leverenz (sekretaxr), Peter
Gunther Christensen (sekreteer fra 1. januar 2007), Anders Korsgaard
Christensen, Jan Sveigaard Jensen og Jgrgen Olsen.

Foreningens medlemstal er ved drets udgang pa 297 medlemmer, hvil-
ket er en fortszttelse af den hidtidige let faldende tendens.

Herudover kan foreningen konstatere, at dendrologien, forstbotanik-
ken og arboretomradet har serdeles trange kar i disse ar.

Arboretet i Hgrsholm har vaeret ude for en meget drastisk beskze-
ring af ressourcerne, si der i dag ikke leengere er tilknyttet bare en
eneste akademisk medarbejder til arboretet i Hgrsholm. Foreningen
har gjort Kgbenhavn Universitet, hvorunder arboretet i fremtiden
kommer til at hgre, opmarksom pa de mange kvaliteter, som knytter
sig til arboretet i Hgrsholm, og de fagrelaterede aktiviteter, som tidli-
gere har fundet sted her.
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Foreningen gnsker at takke Undervisningsministeriet for fortsat gko-
nomisk stgtte til udgivelsen af Arsskriftet. Uden denne stgtte var det
ikke muligt for foreningen at udgive Arsskriftet, som er et flot og me-
get verdsat produkt hos foreningens medlemmer.

Til slut takkede formanden arets ekskursionsverter og foredragsholde-
re fordi de sa beredvilligt stiller deres viden, tid og arealer til radighed
for foreningens medlemmer. Uden dette flotte medspil kunne forenin-
gen ikke tilbyde sine medlemmer s varierede oplevelser og tilbud.

REGNSKAB

Regnskabet for 2006 blev prasenteret af foreningens kasserer Carl
Jensen, og blev godkendt uden bemzarkninger. I alt var der indtagter
90.517 Kr. og udgifter 86.083 Kr. med arets resultat 4.434 Kr. Regn-
skabsafleegningen blev taget til efterretning.

BUDGET OG VIRKSOMHEDSPLAN
A. Budget:

Kassereren forelagde ligeledes budgettet for 2007. Der var ingen
sporgsmal og budgettet blev vedtaget med forventede indtegter pa
101.000 Kr. og et budgetteret resultat pa 2.000 Kr. Kontingent for 2007
er uendret. Budgettet for arsskriftet er sat til 45.000 kr. idet belgbet er
tilpasset et faldende udgiftsniveau.

Budget 2007 blev vedtaget.

B. Sammendrag af Virksomhedsplan 2007 v. formanden, Niels Juhl
Bundgaard:

Udlandsekskursionen 2007 som skulle ga til Guatemala forventes nu
gennemfprt i 2008. I stedet er det lykkedes at planlegge en uges eks-
kursion til Irland ultimo maj 2007

Bestyrelsen har mattet konstatere at der er faldende interesse for fore-
dragsaktiviteter i vinterhalvaret, derfor indskrankes der til et foredrag i
vinterperioden. Dette gennemfgres efter denne generalforsamling.

Hjemmesiden vil blive videreudviklet med et traeregister. Registeret
tenkes udfgrt efter irsk forbillede, hvor den elektroniske registrering
kan overfgres til en evt. kommende bogudgivelse.
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Der planlegges et praktisk mgde med gennemgang af dendrologisk
litteratur i april 2007. Siledes at foreningens medlemmer far mulig-
hed for at ajourfere viden om den sarlige dendrologiske litteratur.

De indenlandske ekskursioner i 2007 gar til Hofmansgave og Ene-
bzxrodde (juni), Oksbgl Distrikt incl. de tilsandede ege i Kjeergard
Plantage (august) samt Vemmetofte Adelige Kloster (september). Ju-
lemadet vil blive afholdt november/december 2007,

Virksomhedsplanen blev godkendt.

ARSSKRIFTET

Dansk Dendrologisk Arsskrifts redaktgr Jette Dahl Mgller redegjorde
for deadline for aflevering af bidrag til arsskriftet. Naeste nummer for-
ventes at udkomme med en hovedartikel af Jerry Leverenz om erfarin-
gerne med udplantningerne af det indsamlede materiale fra Nordisk
Arboretudvalgs indsamlinger i Kina.

Pa spgrgsmal fra salen om at arsskriftets &rgangsnummerering kan
bringes til at fglge de enkelte ar mere synkront, kunne redaktgren be-
kreefte, at dette vil kunne lade sig gore evt. ved at referater fra arets sid-
ste ekskursioner evt. udskydes til det efterfglgende nummer.

FORSLAG FRA MEDLEMMERNE.
Der var ikke indkommet forslag fra medlemmerne.

VALG TIL BESTYRELSEN

Peter Gilinther Christensen, Anders Korsgard Christensen, Jan Svejga-
ard Jensen samt Nils Juhl Bundgaard afgik efter tur. Alle blev genvalgt
efter at have tilkendegivet gnske om at modtage genvalg. Til erstat-
ning for de i perioden afgiede bestyrelsesmedlemmer Jerry Leverenz
(som er flyttet til Tyskland) og Britta Mgller Madsen blev de af besty-
relsen indstillede kandidater Hans Roulund og Lars Graudal valgt.

VALG AF REVISORER OG REVISORSUPPLEANT

Ole Juul Andersen og Niels Jensen blev genvalgt som revisorer. Gun-
nar Thalberg modtog valg til revisorsuppleant.
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EVENTUELT

Der indkom forslag fra salen om at henlaegge foreningens mgdeakti-
viteter til lokaler pa Landbohgjskolen med den begrundelse, at par-
keringsforholdene i den indre by ikke er gunstige for medlemmerne.
Bestyrelsen lovede at undersgge denne mulighed.

Dirigenten kunne derefter afslutte mgdet med tak for god ro og or-
den.

Jorgen Olsen, Dirigent Peter Giinther Christensen, Referent
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ANMELDELSE: DANSK PATTEDYR ATLAS

Hans J. Baagge og Thomas Secher Jensen (red.): Dansk Pattedyr Atlas.
416 sider. Gyldendal.
Udkom 3. maj 2007. Pris 299 kr.

Der er efterhanden tradition for, at der i DDA anmeldes bgger, som
har betydning for naturelskere i bred forstand. Denne bog er helt op-
lagt, fordi den forteller om alle de pattedyr, man har mulighed for at
mgde, nar man faerdes i den danske natur.

Baggrunden for bogen er en sikaldt atlasundersggelse, hvor man op-
deler landet i et regelmzessigt net af kvadratiske omrader og efterfgl-
gende vha frivillige personer samler sa mange registreringer, som mu-
ligt - i dette tilfzelde om de danske pattedyr. Et tilsvarende atlasprojekt
for planternes vedkommende er Atlas Flora Danica projektet, som
blev beskrevet i DDA Argang 2002, bind 20, side 19-28. Flere danske
dyregruppers udbredelse er gennem de seneste ar blevet kortlagt gen-
nem disse atlasprojekter. Det gzlder dog ikke for pattedyrene, hvor
kun nogle fa arter, herunder flagermus, er detaljeret beskrevet. En
samlet og detaljeret kortlegning af alle Danmarks pattedyrarter har
aldrig tidligere veret publiceret. Foruden dyrenes udbredelse er deres
biologi og levevis beskrevet med kort, tegninger og fotos, som g@r bo-
gen meget engagerende og velegnet for alle aldersklasser.

Dansk Pattedyr Atlas er et videnskabeligt vaerk af meget hgj standard.
Det er udgivet i samarbejde med Naturhistorisk Museum i Arhus og
Zoologisk Museum i Kgbenhavn, og med stgtte fra Aage V. Jensens
Fonde. Bidragyderne er alle specialister pa hver deres felt. Et verk
som dette kunne ikke vaere skrevet af kun en eller blot nogle fa for-
fattere, men fordi alle forfattere fglger samme skabelon, er der pa
trods af de mange bidragydere en helhed over fremstillingen. Endvi-
dere indgar i veerket mere end 4000 frivilliges indsamling af data for
samtlige 88 danske pattedyrarter. Det indledende kapitel omhandler
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kortleegning, metodik og dataindsamling, herunder de mange forskel-
lige typer af fangstfelder, som dendrologer normalt ikke behgver at
bekymre sig om. Til registrering er endvidere anvendt spor, sportegn
ekskrementer, uglegylp samt gylp fra rovfugle.

Samtlige 88 danske pattedyrarter er kortlagt i 10 x 10 km kvadrater.
For en del arters vedkommende er der udbredelseskort med flere ars
interval, det geelder bl.a. for almindelige arter som husmar og den me-
get sjeldne birkemus, og det er spendende at fglge ndringerne i ud-
bredelsesmgnstret, specielt for de mest sjeldne arter.

Denne atlasperiode har dakket arene 2000 til 2005. Det bliver spaen-
dende at se, hvad fremtidige registreringer viser, is@r set i lyset af kom-
mende klimazndringer. Denne undersggelse giver et solidt funda-
ment at bygge videre pa.

Jette Dahl Mpller
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