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Abstract
The soil of Rejnstrup Common is sandy and very rich in stones and boulders making cultivation difficult.

Archaeological and palynological investigations together with studies of archives elucidate the history of 
the vegetation and the different ways farmers have exploited the area (totally 190 ha) from Neolithic to 
recent time: as cultivated fields, commons, pasture, pannage, as deer-park, and for forestry.

Several forest-clearings and reforestations have taken place. The “Forest-Ordinance of 1805” divided 
the area in protected forest and farmland. The latter today contains cultivated fields, plantations and 
commons.

The recent vegetation is studied in two remaining commons. Shrubs were mapped in 1958 and 1986. 
Airphotos are accessible from 1954, 1974, and 1986. A few analyses of the ground vegetation were made in 
1919 and 1941 and in 1986 a more intensive investigation took place.

One lot has been part of a deer-park since 1888 and is almost without shrubs, and many of the species 
characteristic of Danish commons and slopes still grow there. The other lot was grazed by cattle from 1808 
to 1983 and has been manured with lime and fertilizer since the 1940’ies. It is strongly overgrown with 
spiny shrubs, but there is no sign of reforestation. The characteristic species of the common have dis­
appeared or become sparse after the 1940’ies, because they have been unable to compete with more 
eutrophic species favoured by the manuring.
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Introduction

Rejnstrup Overdrev (The Commons of Rejnstrup) 
is situated south of Lake Tystrup in South Zealand

Fig. 1. Location map.

(fig. 1). The area has been thoroughly investigated. 
Archaeology and history have been treated by 
Steensberg (1968, 1983a and b), the development of 
vegetation by Mikkelsen (1986), the recent over­
growing and its history by Mikkelsen, Dyhre Ras­
mussen, and Steensberg (1986).

The area is called Rejnstrup Overdrev, but the 
village Rejnstrup has not been the only user of the 
pastures. The western part of the area was ex­
ploited by the village Borup from AD 700 till the 
abolition of this village about AD 1000. Then it was 
used by a demesne farm till about AD 1200. Since 
that time the area was used by the village Rejn­
strup. During the 15’ and the beginning of the 16’ 
century the manor Gunderslevholm took possession 
of the main part of the area and afterwards it was 
used by the farms in Rejnstrup and Gunderslevlille 
belonging to the manor.

Rejnstrup Overdrev consists of several lots. The 
map (fig. 2) shows the lots and their present names. 
On older maps and in the archives these and other 
names have been used and sometimes covering dif­
ferent areas making the studies of the archives 
difficult. As will be shown below grazing was an 
important use of the area, but during the period of 
about 6000 years parts of the area were exploited in 
many different ways.
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Fig. 2. Map showing the individual lots of Rejnstrup Overdrev, 
drawn by Axel Steensberg.

Informative sources

A survey pollen diagram (fig. 3) from the bog Tyste 
Mose situated in the southeastern corner of Borup 
Gade (cf. fig. 2 and 12) gives informations on the 
relation between forest and open land (fields, com­
mons, heath) from Neolithic time to the beginning 
of the 20’ century. A more detailed pollen diagram 
was discussed in Mikkelsen 1986. From antiquity 
onward this information is supplemented by 
Steensberg’s archaeological investigations (Steens­
berg et al. 1968, Steensberg 1983a, 1983b). From 

about AD 1400 we have the first documents con­
cerning the area. In the beginning the information 
found in the archives is sparse, but from about 1800 
the archives of the manor are rich in information, 
e.g. a detailed map from 1791 (Steensberg et al. 
1968, fig. 3). Airphotos of the area were taken in 
1954, 1974 and 1986.

Fig. 3. Survey pollen diagram (from Mikkelsen, 1986) showing 
the relations between the areas of forest, commons, heath, and 
fields from Neolithic to recent time.
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In 1958 the late Dyhre Rasmussen mapped and 
examined the shrubs in Tjørnestykket (cf. fig. 2) 
and in a part of Borup Gade. In 1986 Steensberg 
and Mikkelsen repeated these investigations in a 

part of Tjørnestykket and made analyses of the 
ground vegetation in Tjørnestykket and Borup 
Gade (Mikkelsen, Dyhre Rasmussen and Steens­
berg 1986).

The exploitation of Rejnstrup Commons from antiquity 
to the present

Exploitation and vegetation before the “Forest- 
Ordinance ” of 1805
The soil of Rejnstrup Overdrev is sandy and very 
rich in stones and boulders rendering cultivation 
very difficult. Even if the area is and always has 
been typical marginal land, through the ages it has 
been used by the farmers in different ways.

Information on the history and vegetation of the 
area before agriculture was introduced to Denmark 
about 4000 BC is missing, but a comparison with 
the development elsewhere in Denmark makes it 
justifiable to believe that the area was covered with 
natural forest of lime and oak.

neolithic times. About 3800 BC the pollen dia­
gram shows that parts of the area were cleared and 
cultivated. The dolmens in the area confirm this. 
Furthermore Steensberg found some evidence of an 
occupation in the village area about 2000-1800 BC.

bronze age. Between 1800 BC and 925 BC 
Steensberg found no remains of occupation. Char­
coal from a cooking-pit without any remains of 
pottery or other artefacts showed that people had 
been there, but gave no evidence of occupation.

The pollen spectrum dated between 3800 BC and 
465 BC shows an increase of Tilia and Quercus, a 
decrease of Corylus, and no weeds, which may indi­
cate a regeneration of the forest in the period of the 
Bronze Age without occupation.

In the late Bronze Age (about 700 BC) there is 
some evidence of occupation, but there is no proof 

of continuous settlement from this time until the 
Pre-Roman Iron Age.

iron age. According to the pollen diagram clear­
ings for cultivation were made about 500 BC. This 
occupation is confirmed by the results of Steens- 
berg’s excavations i.a. the “Celtic Fields”. All dat­
ings of Steensberg belong to the period before BC, 
and it is the opinion of Steensberg that the area was 
unoccupied from the 2nd to the 7th century AD.

The pollen diagram indicates that before AD 500 
the forest began to regenerate (increasing Quercus, 
Fagus, and Fraxinus together with decrease of Corylus 
and dissappearance of cereals and .Artemina). In 
these centuries without occupation undoubtedly the 
forest covered great parts of the area. The structure 
of the forest had changed as lime became more 
sparse and the dominating trees were oak, and 
especially after AD 500, beech.

the village borup (ad 700-AD 1000). The peat 
layers in the section of Tyste Mose dated earlier 
than AD 700 and the layers after that time are sepa­
rated by a very thin layer similar to the layers of 
ashes found in the surroundings of an earlier fire­
place in the bog. Furthermore the peat from the 
period after AD 700 contains microscopic charcoal. 
The pollen diagram shows slightly decreasing val­
ues of Quercus and Fagus together with increasing 
values for Cerealia, Rumex, Artemisia, and Pteridium 
which may indicate a clearing in the forest at the 
same time as the foundation of the village Borup in 
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the western part of Borup Gade. The clearing of the 
forest is more weakly indicated in the pollen dia­
gram than the following about AD 1000 because the 
cleared areas were situated father away from the 
pollen profile in Tyste Mose, cf. Mikkelsen 1986, 
fig- H.

The fields of the village (about 40 ha) covered 
Borup Ris, and a considerable part of Borup Gade 
was used as common (Steensberg 1983b, fig. 11).

According to Steensberg the village Borup was 
founded by people from Bavelse independently of 
the foundation of the village Rejnstrup, undoubted­
ly from the same time.

THE DEMESNE FARM (AD IOOO-AD I2OO). About AD 
1000 a single man took possession of all the farms in 
Borup and built the demesne farm in the middle of 
Borup Gade. Charcoal of beech in Tyste Mose and 
the pollen diagram (Mikkelsen 1986, fig. 5) show 
that beech forest in the eastern part of Borup Gade 
was cleared. This beech forest undoubtedly sepa­
rated the common of Borup from the common of 
Rejnstrup during the time of the village. After 
about AD 1000 most of Borup Gade was trans­
formed into cultivated fields. The fields of the de­
mesne farm covering about 50 ha was separated 
from the village Rejnstrup by a still existing dike 
along the border between Borup Gade and Tjørnes­
tykket.

ad 1200-1700. About AD 1200 the demesne farm 
was deserted, but the cultivation of its fields con­
tinued from Rejnstrup. The pollen diagram (fig. 3) 
shows that the open land (mostly commons) in­
creased to about 60 % of the total area during the 
first decades of the 13’ century, and most likely the 
new clearing was the forest in Tjørnestykket 
separating this lot from Rejnstrup. During this 
period most of Rejnstrup Overdrev was open land, 
either cultivated fields or pastures grazed by the 
livestock from the farms of Rejnstrup. Undoubtedly 
Haveris Skov was part of the commons at the begin­
ning of the 13’ century and had been so since the 
time of Borup. An indication of this was a big oak 
called Borup Kirke (the church of Borup) felled in a 
tempest in 1974. The oak had a diameter of 3 m and 
was estimated to be about 800 years old. It had a 

big bough about 2 m above the ground indicating 
that it had grown up in open land, e.g. a common 
(Steensberg 1983a, fig. 78).

Cattle grazing and clearings were, however, not 
sufficient to keep shrubs and trees away. Already 
before AD 1250 when according to Steensberg most 
of the fields in the area were abandoned, shrubs and 
trees had begun to conquer the commons. Accord­
ing to the pollen diagram open land covered about 
40 % of the area about Ad 1250 and from about AD 
1500 to 1781 only 25% was open land.

Tyste Mose and its surrounding wetlands were 
part of the open land, but furthermore an area of 
about 10 ha in the western part of Borup Gade was 
undoubtedly unforested. The map of 1791 shows 
this area covered with grass. The area includes i.a. 
the tofts of the deserted village. These were more 
fertile and offered better grazing than the rest of 
Borup Gade and might therefore have been prefer­
red by the herdsman of Rejnstrup who undoubted­
ly, as it was common elsewhere in Denmark 
(Steensberg 1982a, page 174f.), guarded the cattle 
of the village. The archaeological investigations 
(Steensberg 1983a) furthermore show that the area 
had been used as a place of worship from before AD 
700 to at least about AD 1500, and as late as in the 
close of the 19’ century the youth of Rejnstrup used 
it for dancing in the summer time. A good indica­
tion of its being open land in the first half of the 18’ 
century is the shape of Dansebøgen (the dancers’ 
beech) which grew in the old cult-place in Borup 
Gade from about 1730 to 1967 (Steensberg 1983b 
and 1983a, fig. 2).

Shortly after AD 1200 hazel began its spreading 
on the rest of the area, and after about AD 1250 oak 
was spreading both in the hazel scrubs and on the 
grassland. The scrubs furthermore made it possible 
for beech to germinate and develop. The increase of 
beech indicates that only the open area was influ­
enced by cattle, while pigs must have been the most 
common domestic animal in the rest of the com­
mons. Documents from the first decade of the 15’ 
century show that the area was then used for 
pannage (Steensberg et al. 1968). About AD 1500 
the main part of Rejnstrup Overdrev was covered 
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with forest containing oak, beech, and hazel.
After AD 1500 the composition of the forest 

changed as beech now became the dominant tree. 
The climatic change (the “Little Ice Age”) may 
have been of some influence, but the main reason 
must have been that from now on pigs fed on mast 
became the essential agricultural use of the area. 
Pigs further to, while cattle prevent the establishe- 
ment of beech forest (cf. Bjerke 1957).

The increasing influence of pannage is undoub­
tedly connected with the fact that the manor Gun- 
derslevholm by this time had acquired most of the 
area. In the 16’ century 10 farms in Rejnstrup had 
to pay a fee to the manor equalling to the pannage 
of 60 pigs. The main interests of the manor in the 
forest were thus timber, hunting, and pannage, and 
the last favours beech.

after ad 1700. It is not known when pannage 
ceased in the area, but during the first half of the 18’ 
century a new generation of beech germinated and 
some of these trees were still alive in the 1950’es. A 
drawing from 1862 of one of the dolmens in Borup 
Ris (Steensberg 1983a, fig. 4) also shows beeches 
some of which according to recently counted annual 
rings germinated about AD 1700.

About 1750 pannage was wholly or partly re­
placed by cattle grazing. According to a letter of 
January 25th 1758, 171/2 farms in Rejnstrup and 
Gunderslevlille are each allowed to graze 8 “store 
høveder” in the grazing-fields belonging to the 
manor. Ther term “store høveder” (= large head of 
cattle) is a unit used in the 18’ century e.g. when 
pastures were shared by several farms (Steensberg 
1982b, page 308). One “høved” signified a full- 
grown cow or oxen (3 years or older) and could be 
substituted by % two years old or 2 one year old 
heifers or % horse. The animals grazing in the com­
mons were mostly heifers and a few horses. The 
area in which the 140 “høveder” were grazing in­
cluded all the lots in the map (fig. 2), totally about 
190 ha. According to the pollen diagram and the 
map from 1791 this area was covered with forest 
except for 10 ha in the western part of Borup Gade.

Notes on the map, dating from approximately 

1805, shows that at this time 8 of the farms were 
allowed to graze 8 “høveder” each in the area and 6 
other farms 6 “høveder” each, in all 100 head of 
large cattle, or the equivalent number of heifers.

Extent and use of the commons after 1808 and 
development of the vegetation
The “Forest-Ordinance of 1805” and the almost 
contemporaneous allotment of the farms meant a 
very great change in the exploitation of the area.

In 1812 Haveris Skov and Borup Ris became 
protected forest and were fenced. The forest in the 
other lots was felled and afterwards these areas be­
came part of the farmland.

Table 1 shows the areas used for common graz­
ing during different periods and the number of head 
of large cattle, mostly replaced by the proportional 
number of heifers and horses, grazing in the pas­
tures. As an indication of the grazing stress the 
table gives the number of ha per head of large 
cattle.

1808-1874. December 3rd 1808 the farmers of the 
two villages had to give up the common grazing in 
the two protected forests Haveris Skov and Borup 
Ris, and Bondegårdsmarken was given to an outly­
ing farm. So the area of common grazing decreased 
to 67 ha (Tjørnestykket, Hesbjerg Vænge, and 
Borup Gade). On this area the forest was felled and 
this is also clearly illustrated in the pollen diagram 
(fig. 3, samples no. 10 to 8). The grazing in these 67 
ha was shared by 12 farms which in 1808 and un­
doubtedly also later could send each 6 to 8 head of 
large cattle on the common, a total of between 72 
and 84 leaving 0.8-0.9 ha for each “høved”. Com­
pared with the 1.9 ha before 1808 this seems a re­
duction, but then the area was open grassland, 
while earlier it was forest.

In 1874 the farm on Bondegårdsmarken was gi­
ven up and its fields included in the area for com­
mon grazing which therefore increased to about 103 
ha (1.2-1.4 ha per head of large cattle). In 1866 a 
deer park with red deer and fallow deer was estab- 
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lished in Haveris Skov and Borup Ris. In 1886 
Borup Gade was included in the deer park whereby 
the area of pasture decreased to about 81 ha. A few 
small-holders still hired grazing in the deer park for 
some few head of cattle, while the 12 farms in the 
villages shared the grazing on the commons. This 
common grazing lasted until 1922. The farmers al­
ternately had the task of aiderman whose duty was 
to manage the start of the common grazing, the 
veterinary control, the fencing etc. An old farmer of 
Rejnstrup has reported that each farm in the sum­
mer could send 5-6 heifers, or instead of 2 heifers a 
horse to the commons. Thus between 60 and 72 
heifers were grazing in the commons. As a heifer 
according to the old system corresponded to 2/3 
“høved”, this means that from 1886 to 1922 the 
number of grazing animals only answered to 40-48 
head of large cattle, each having between 1.7 and 
2.0 ha.

Compared with earlier times this seems a strong 
reduction of the grazing stress. During the period 
from 1886 to 1922, however, the vegetation in the 

area changed considerately.
The commons were not fertilized and grazing 

and leaching gradually made the sandy soil so acid 
and unfertile that heather began spreading. Local 
people have told that the hills in Borup Gade and 
Tjørnestykket were red with heather in the close of 
the 19’ century. In the pollen diagram (fig. 3) 
heather has its maximum in samples no. 6 to 3 
dating from the decades around 1900.

During the period of common grazing the far­
mers were in great need of shrubs not only for fenc­
ing, but also for their stoves, baking ovens etc. 
Therefore, in the 19’ century shrubs played an in­
significant role in Danish commons as can be seen 
from paintings of this period. So it is plausible to 
consider also the commons in question as being al­
most without shrubs.

In the beginning of the 19’ century the area per 
head of large cattle was 0.8-0.9 ha. This increased 
considerably through the century up to 1.7-2.0 ha 
by the time the common grazing stopped in 1922, 
undoubtedly as an adaptation to the deteriorating

TABLE 1

Table 1. The area of the different lots of Rejnstrup Overdrev used for grazing by the farmers of Rejnstrup and Gunderslevlille from 1758 
to 1922 and by the manor of Gunderslevholm from 1922 to 1983, and the number of grazing animals measured as “høveder” (= head of 
large cattle). 1 “høved” = 1 three-year-old head of cattle = 3/2 two-year-old heifers = 2 one-year-old heifers = 2/3 horse.

1758 + + + + + + 189.2 140 1.4
1805 -1- + + -1- + + 189.2 Ul O 100 1.9

1808-1874 + + + -1- 67.2 « 72-84 0.8-0.9
1874-1888 + + + + -1- 103.5 o

E 72-84 1.2-1.4
1888-1922 + + + + 81.5 E 40-48 1.7-2.0
1922-1948 + + 49.4 O ? ?
1948-1983 + 13.1 24 0.5
Area in ha 85.7 22.0 16.3 36.3 15.8 189.2
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fertility of the commons.
In 1922 the manor decided to take over the man­

gement of the area which meant a radical change of 
conditions. Hesbjerg Vænge and the northern part 
of Tjørnestykket were planted. From 1948 Bon­
degårdsmarken was cultivated. The area for graz­
ing was now reduced to the southern part of Tjør­
nestykket covering about 13 ha. The lower part of 
this area was ditched already in the 1920’ies.

It is not known how many heifers and horses 
from the manor were grazing during the first two 
decades, but from the 1940’ies the owner of the 
estate, Rolf de Neergaard, estimates the number at 
about 35 (corresponding to 24 head of large cattle), 
i.e. very heavy grazing with only 0.5 ha per 
“høved”.

On the hill at least the vegetation consisted of 
oligotrophic species like Calluna vulgaris, Deschampsia 
flexuosa, and Festuca ovina (cf. table 6) which meant 
very poor grazing. In the 1940’ies the manor began 
to manure the area with lime in order to improve 

the grazing, and after 1945 this was supplemented 
with fertilizers containing potassium and phos­
phate. When the area was protected in 1952 and 
1968 continued fertilizing was allowed. The method 
used by the manor to procure better grazing with­
out ploughing has also been used elsewhere in Den­
mark. Rismøller (1972, page 100) reports that a 
farmer in Bælum (N-Jutland) made good grazing of 
some heather-covered hills by manuring with lime 
and superphosphate and grazing with heifers. The 
Bælumfarmer furthermore sowed seeds of grass 
which was not done in Tjørnestykket.

In 1948 the old ditches were replaced by drains. 
Traces of the ditches and drains are visible in the 
airphoto from 1954 (fig. 7). By now the drains are 
clogged up and the depressions are again inundated 
during the winter.

In 1983 Tjørnestykket was included in the deer 
park and now red, fallow and sika deer together 
with some mouflons substitute the cattle on the 
common.

The present vegetation of Borup Gade and Tjørnestykket

The different development of shrubs in Borup 
Gade and in Tjørnestykket
Borup gade. Since 1888 this lot was part of the deer 
park and the deer effectively kept the overgrowth in 
check. In connection with the investigations in 
Tjørnestykket which will be dealt with later (page 
13f. ), Dyhre Rasmussen mapped and measured the 
hawthorns in an about 5 ha large section of Borup 
Gade including the western part of the hill, 
Gadebakken, and an area west and east of it. Here 
he found 63.5 hawthorns per ha, but of an average 
height of only 0.21 m (varying from 0.05 to 0.50 m). 
The airphoto from 1954 (part of which is seen in fig. 
7) shows the area almost without shrubs. In the 

part of the air photo not shown in fig. 7 four bigger 
hawthorns can be seen, among these 2 in the north­
eastern corner and 1 in Gadebakken. The same 4 
can be seen on the airphoto from 1986 (fig. 12). and 
today they have a high trunk and a crown above the 
reach of the deer (fig. 4). In addition the area today 
contains several small (0.2-0.3 m high), strongly 
bitten thorns (fig. 5).

tjørnestykket. Until the end of the common 
grazing in 1922 the farmers’ utilization of shrubs for

Fig. 4. Hawthorn on the hill in Borup Gade. August 1986. 
Mikkelsen phot. The same hawthorn can be seen on fig. 6 and 
fig. 9. Fig. 14 in Steensberg et al. 1968 shows the same hawthorn 
in the 1950’ies when it was more upright.
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fencing, fire wood etc. together with the grazing 
undoubtedly kept the common more or less free of 
shrubs. According to information from other parts 
of the country (Mikkelsen et al. 1986), because of 
lack of fodder for the winter the cattle stayed out for 
a longer period than in this century. In fact the 
cattle often stayed in the commons until after 
Christmas and this affected the growth of the 
shrubs. Very likely relatively heavy grazing bet­
ween 1922 and the time of fertilization in the 
1940’ies kept status quo concerning the shrubs.

The great change took place after the supply of 
lime and fertilizers together with the drainage in the 
1940’ies. The airphoto from 1954 (fig. 7) shows the 
beginning of the overgrowing. Most of the shrubs 
and the largest ones are found in four grups: 1. in 
the northwestern corner, 2. along the western bor­
der towards Borup Gade, 3. along the southern 

border of the western half of the area, and 4. from 
the western part of 3 towards a denser scrub along 
the eastern border.

The investigations of Tjørnestykket
1958 and 1986
In connection with the archaeological investiga­
tions starting in the beginning of the 1950’ies the 
whole area was divided in squares of 100 X 100 m 
(Steensberg et al. 1968, survey map). Each square 
was further divided into 4 of 50 X 50 m and the 
corners were marked with concrete blocks.

Inspired by Steensberg the late Dyhre Ras­
mussen in 1958 measured and mapped (scale 
1:250) all groups of shrubs in Tjørnestykket. His 
notes still exist, but some of his maps are missing.

Fig. 6 is drawn from his maps. Dyhre, originally 
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a smith, was an able archaeologist but did not know 
all the species of shrubs. In 1986 it was possible to 
identify several of the species unknown to him, e.g. 
Euonymus europaeus, Rhamnus cathartica, and Ribes rub­
rum. Unfortunately his maps had not been found 
when the investigation took place in the late spring 
of 1986 and therefore table 2 still contains not iden­
tified species in 13 groups of shrubs. Most probably 
these species are for the most part the same species 
already listed in the table.

In 1986 Steensberg and Mikkelsen repeated 
Dyhre’s investigations in a 50 m wide belt (the 
squares in +5 east) stretching from north to south 
through Tjørnestykket (fig. 7, 10a and b) in order to 
measure the changes since 1958. These are further 
elucidated by airphotos from 1974 (fig. 8) and 1986 
(fig. 11).

Table 2 gives a survey of Dyhres investigation in 
1958 as well as of the recent one in 1986.

The shrubs in Tjørnestykket in 1958
The first column in table 2 shows Dyhre’s results 
for the whole area, while the second gives his results 
for the squares in +5 east. A comparison between 
them shows the frequencies of the species and the 
average height of the groups (2.0 m and 1.8 m) to 
be almost identical. Hence, the squares in 4-5 east 
can with rather good probability be regarded rep­
resentative of the area.

Dyhre measured the height of 963 groups to an 
averge of 2.0 m. There is some variation. The tallest 
groups are situated in the southwestern corner of 
the common and in the middle of the eastern part. 
Also several large oaks are found here close to the 
roads south and east of the common.

The smallest number of groups and the lowest

&

Fig. 5. Hawthorn in Borup Gade, bitten down to the height of 
the grass. Mikkelsen phot. 1986.
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Fig. 6. Map showing the distribution of groups of hawthorn in 
Tjørnestykket in 1958. Drawn by K. Svendsen after the original 
maps of S. Dyhre Rasmussen. The original maps of +5 N and 
+ 5 P are missing.

average height were found on the hill and in the low 
areas southwest of the hill (cf. airphoto fig. 7).

The weaker overgrowth of higher as well as lower 
localities may be caused by the soil humidity the 
higher ones being too dry, the lower too wet.

10 of the 15 species listed in table 2 have fleshy 
fruits and the fruits of 2 others {Corylus and Quercus) 
are also edible. These species are dispersed by birds 
and other animals, and this must be how they in­
vaded the common. The last 3 species {Betula, Frax- 

inus and Ulmus) have winged fruits and are dis­
persed by the wind.

The most common species {Crataegus spp. Prunus 
spinosa, and Rosa spp.) have spines protecting them 
against the grazing animals, the same applies to 
Malus sylvatica, Ribes uva-crispa, and Rhamnus catharti- 
ca. The bark of Sambucus nigra contains poisonous 
and foul elements and elder is usually avoided by 
grazing animals. This is also the case with Euonymus 
europaeus..

In 1958 Dyhre found the following numbers of 
rather large trees: 9 Quercus robur, 2 Fraxinus exelsior, 
1 Ulmus glabra, a group of 3 Betula pendula, and 1 
Sorbus aucuparia together with 1 Corylus avellana. The
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TABLE 2

1958 1986
1 2 3

All sq. Sq. in +5ea. Sq. in +5ea.
n % n % n %

Betula pendula 1 0.1 —
Corylus avellana 1 0.1 - - —
Crataegus spp. 874 90.8 138 95.8 133 89.9
Euonymus europaeus 2 0.2 - - 1 0.7
Fraxinus excelsior 2 0.2 - - - -
Malus sylvatica 7 0.7 - — 1 0.7
Prunus spinosa 82 8.5 6 4.2 18 12.2
Quercus robur 9 0.9 - -
Ribes rubrum 2 0.2 - - 1 0.7
Ribes uva-crispa - - - - 5 3.4

Rhamnus cathartica 2 0.2 1 0.7 1 0.7
Rosa spp. 263 27.3 32 22.2 85 57.4
Sambucus nigra 27 2.8 3 2.0 91 61.5
Sorbus aucuparia 2 0.2 1 0.7 1 0.7
Ulmus glabra 1 0.1 - - - -
Unknown 13 13.4 - - - -

Total of groups 963 144 148
Average height 2.0 1.8 4.9

Table 2. The groups of shrubs in Tjørnestykket 1958 and 1986. Column 1 shows the total and percentage occurrence in all 963 groups. 
Column 2 and 3 give the corresponding values in the six squares in +5 east in 1958 and 1986, respectively.

first four species are still growing in the area, while 
Sorbus aucuparia (close to the highway south of the 
common) died in 1986 and Corylus is not found at all 
in 1986.

All these species of trees have good possibilities of 
dispersal, and even when young shoots are eaten by 
cattle most of them are able to survive as strongly 
bitten individuals for many years and become trees 
when protected against the grazing cattle, e.g. by 
spiny shrubs.

It is remarkable that so few of these trees have 
been able to establish themselves on Tjørnestykket 
during the period until 1958 and that from 1958 to 
1986 no single individual has grown up in the 
squares of +5 east.

Birch germinates only on open land and here the 
young plants are eaten by cattle. The other species 

are also light demanding, but at least oak will often 
germinate in a scrub of spiny shrubs protecting its 
young plants. Hence the establishment of oak in 
Tjørnestykket could be expected to be favoured, 
like oak and hazel in the commons of Rejnstrup in 
Medieval times (cf. page 9). The reason for this 
diverging development in recent time must be the 
heavy cattle grazing and the ensuing special struc­
ture of the shrubs. The sloes in the area are very 
strongly bitten and were so also in 1958. In other 
places an unbroken ring of sloes around a group of 
shrubs often provides a good bed for young trees. In 
Tjørnestykket, however, such continuous rings usu­
ally are missing. Mostly there is one or more 
passages through the sloes and so the cattle can 
reach the young trees which may have germinated 
there (cf. fig. 9).
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Another important cause for the difference bet­
ween Medieval and recent overgrowing is the abs­
ence of pigs from the modern common.

The growth of the shrubs from 1958 to 1986
The present investigation took place in 1986, but 
should really have been conducted in 1983 when 
Tjørnestykket was included in the deer park. Since 
1966 mostly fallow deer but also some red deer have 
inhabited the park. The shrubs in Tjørnestykket are 
already influenced by them, especially their rub­
bing of antlers has broken many more or less dead 
stems of roses in the outskirts of the scrubs.

In 1986 all groups of shrubs in the squares of +5 
east were measured and mapped (scale 1:400). 
Figs. 10a and b show the results.

The overgrowth is further illustrated by air­
photos. The first from 1954 (fig. 7) shows the area 
before Dyhre’s investigations, the second from 1974 
(fig. 8) an intermediate phase in the process. Fig. 11 
shows Tjørnestykket in 1986.

A comparison of the airphotos shows that the 
groups of shrubs have increased in size, and in the 
areas with the largest shrubs in 1958 the crowns are 
overlapping already in 1974. In the 1974 photo it is 
also possible to recognize more groups than in the 
photo from 1954. However, many groups were in 
1958 lower than 1 m and would not have been visi­
ble in the photo taken 4 years before. In the photos 
from 1974 and 1986 it is possible to recognize all the 
groups mapped in the four northern squares. The 
tallest of them can also be found on the photo from 
1954. In the two southern squares the crowns were 
so overlapping already in 1974 that only few of the 
groups mapped in 1986 can be identified.

The considerable increase of crowns in the whole 
area can be seen when comparing the photo from 
1954 with the maps (figs. 10a and b) and the photo 
from 1986 (fig. 11).

While the crowns of the groups have increased 
considerably from 1954 to 1986, the number of 
groups has not changed significantly. In 1958 
Dyhre mapped 144 groups in the squares of +5 

east, while the map of 1986 contains 148. The 
difference has several causes. In the northern 
squares it is possible to compare the individual 
groups as mapped in 1958 and in 1986. Such a 
comparison shows that in a few cases a group at one 
time was considered a single and the other time 2 
separate groups. One group consisting in 1958 of a 
single, dying hawthorn was missing in 1986. Very 
few new groups were found in 1986 and then con­
sisted of small shrubs of sloe or hawthorn close to 
similar groups mapped both years.

On the other hand the height of the groups has 
similarly to the crowns, increased markedly. In the 
individual squares of +5 east the average height 
has increased from 1.1-2.2 m in 1958 to 4.1-5.4 m in 
1986. The average height for all squares has in­
creased from 1.8 to 4.9 m, i.e. about 3 m in 28 years.

A comparison between column 2 and 3 of table 2 
shows that also the composition of species has 
changed during these years. The number of groups 
with hawthorn is almost unchanged, namely 138 
and 133 groups in 1958 and 1986, respectively. The 
occurrence of Sambucus nigra and Rosa spp. has on 
the other hand increased markedly. In 1958 elder 
was found in only 3 groups, but in 1986 in 91 
groups. The number of groups with rose increased 
from 32 to 85. Sloe was in 1958 found in 6 groups, 
and in 1986 in 18.

Rhamnus cathartica and Sorbus aucuparia were found 
in just one group both years, but in 1986 the rowan 
died.

New species in +5 east in 1986 are a big Matus 
(possibly overlooked by Dyhre in 1958) and small 
individuals of Euonymus, Ribes rubrum, and R. uva- 
crispa, all found in only one or a few groups.

It is difficult to form a prognosis of the develop­
ment which started when the common became part 
of the deer park. Recent observations, however, in­
dicate that at least the taller hawthorns eventually 
will become highstemmed with their crown beyond 
the reach of the deer.
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The vegetation of herbs and grasses
At the close of the 19’ century pastures covered 
more than 100 ha in Rejnstrup Overdrev. In pre­
sent time it is reduced to about 35 ha, i.e. 22.0 ha in 
Borup Gade and 13.1 ha in the sourthern part of 
Tjørnestykket.

As mentioned above, from 1808 both lots were 
used for common grazing by the farms belonging to 
the manor Gunderslevholm. The sandy soil and the 
exploitation were uniform in the two lots and so was 
undoubtedly the vegetation as long as the common 
grazing lasted. In Borup Gade the cattle grazing 
stopped in 1888 when the area became part of the 
deer park, while in Tjørnestykket it lasted until 
1922.

Fig. 7. Airphoto of Tjørnestykket from 1954. The 50 X 50 m 
squares in +5 east are marked in the photo. Part of the 
surrounding area is described in the text to fig. 12. The eastern 
part of Tjørnestykket, east of the N-S-running road and north of 
the brook Pilebækken (the black line), was still open land. 
Geodætisk Institut phot.

Just as the two lots differ in the vegetation of 
shrubs, so the vegetation of grasses and herbs is 
very different in the two areas in present time.

The main cause of these differences undoubtedly 
is that Tjørnestykket in contrast to Borup Gade has 
been limed and fertilized since the 1940’ies.

In Mikkelsen 1986, table V, are given some val­
ues for pH but these must be considered uncertain 
as they were made with very primitive instruments.
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Fig. 8. Airphoto of Tjørnestykket from 1974. The 50 X 50 m 
squares in +5 east are marked in the photo. Concerning 
surrounding area, see text to fig. 12. The part east of the road is 
now covered with a plantation. Landinspektørernes luftfotoop- 
måling phot.

In the 1970’ies, however, some analyses of pH and 
the content of P were made in the western part of 
Borup Gade near the lots of the ancient farms 
(Steensberg 1983a, page 81). On the western part of 
the hill were found pH 4.7 and 1.2-2.8 mg P2O5 per 
100 g soil (corresponding to 5 to 12 ppm P). These 
values are similar to those found in 1986 (table 3), 
so no major changes seem to have taken place in 
Borup Gade.

On the other hand table 3 shows that the con­

tents of some important nutrientes are now much 
higher in the soil in Tjørnestykket than in Borup 
Gade. The average value of pH is 5.3 in Tjørnestyk­
ket versus 4.3 in Borup Gade, and the contents of 
Ca and P are 3 to 4 timers higher in Tjørnestykket.

There are no analyses of the herbaceous vegeta­
tion of Borup Gade from earlier times. As will be 
shown below, the analyses reported in Mikkelsen 
1986 were made in Tjørnestykket, not in Borup 
Gade. In Tjørnestykket a few Raunkiær-analyses 
were made in 1919 (Gröntved 1927) and in 1941 
(Mikkelsen 1986). These analyses describe the veg­
etation prior to the liming and fertilization of the 
area and will be compared with the analyses made 
in 1986.
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Fig. 9. Groups of shrubs (hawthorn, rose, elder and sloe) in 
Tjørnestykket. Mikkelsen phot. 1986.

The investigations of Johs. Gröntved in 1919
In his paper on Danish commons (1927), Johs. 
Gröntved refers to two analyses of the vegetation in 
Knurrevang south of Lake Tystrup-Bavelse. The 
name Knurrevang has been used as a joint name for 
i.a. Borup Gade and Tjørnestykket. In 1919 Borup 
Gade as deer park was provided with a high fence 
and most probably the analyses were made in the 
southern part of Tjørnestykket which was far more 
accessible from the road.

Gröntved’s localitity no. 28 is a depression with 
peaty soil. Some of the species found here are listed 
in column 1919A, table 6. Of the species mentioned 

y Gröntved the following were dominant (i.e. fre­
quency 5= 80): Potentilla erecta, Sieglingia decumbens, 
Festuca rubra, Ranunculus acris, Trifolium repens, Carex 
panicea, and Prunella vulgaris. With a frequency > 50 
were found: Anthoxanthum odoratum, Briza media, Cir- 
sium palustre, Festuca ovina, Juncus compressus, and J. 
articulatus. The community was very rich in species, 
the paper (op.cit. page 11) mentioning 53 species.

Gröntved’s locality no. 9 represents the vegeta­
tion on tufts in a low-lying flat. In column 1919B, 
table 6, are listed some of the in all 37 species found 
in this locality. Dominant are Achillea millefolium, 
Agrostis tenuis, Festuca ovina, and Hieracium pilosella. A 
frequency of 50 or more had Aira praecox, Campanula 
rotundifolia, Carex caryophyllea, Luzula campestris, 
Potentilla erecta, Sieglingia decumbens, and Thymus 
pulegioides.
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Fig. 10a and b. Map showing the groups of shrubs in a 50 m 
broad section ( + 5 east) from N to S through Tjørnestykket in 
1986. For each group the extension of trunk and crown is noted. 
The groups are numbered consecutively within each of the 6

squares, x signifies Prunus spinosa outside the groups. Mapped 
and measured by Steensberg and Mikkelsen, drawn by K. 
Svendsen.
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Fig. 11. Airphoto of Tjørnestykket. Autumn 1986. Jan Kofod 
Winther phot.

Excursion with Knud Jessen 1941
As a student, in 1941, the author participated in an 
excursion guided by professor Knud Jessen, and we 
made Raunkiær-analyses on the hill in 
Knurrevang. In Mikkelsen (1986) I assumed this 
locality to be the hill in Borup Gade which in the 
1950’ies had a vegetation corresponding to these 
analyses in contrast to the hill in Tjørnestykket. 
However, since then a map of the area has been 
found in which Knud Jessen marked the locality on 
the hill in Tjørnestykket.

A selection of the species found on top of the hill 
are listed in column 194ID, table 6, and the follow­
ing species are dominant in the community: Achillea 
millefolium, Agrostis tenuis, Carex pilulifera, Festuca ovi- 

na, Hieracium pilosella, Luzula campestris, Polygala vul­
garis, Sieglingia decumbens, Thymus pulegioides, and Vio­
la canina. With a frequency of 50 or more were 
found: Campanula rotundifolia, Lotus comiculatus, Plan- 
tago lanceolata, and Ranunculus bulbosus.

Analysis 194IE, table 6, represents the vegeta­
tion on the south slope of the hill. Dominant are: 
Calluna vulgaris, Carex pilulifera, Deschampsia ßexuosa, 
Festuca ovina, and Galium saxatile. A frequency 50 
had Hieracium pilosella, Potentilla erecta, and Trifolium 
medium
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Fig. 12. Airphoto of Borup Gade. Autumn 1986. In the south­
eastern corner Tyste mose, just north of which the hawthorn on 
the hill shown in fig. 4 can be seen as a black dot. 2 other 
hawthorns are situated in the northeastern corner and 1 in the 
middle of the area. West and north of Borup Gade is Haveris 
Skov and Borup Ris and south of the road is the plantation in 
Hesbjerg Vænge. The eastern part of the photo shows from 
north to south: the cultivated fields of Bondegårdsmarken, the 
plantation in the northern part of Tjørnestykket, and the com­
mon in its southern part. Jan Kofod Winther phot.

The vegetation of Tjørnestykket in 1986
Along a straight, 300 m long line running from 
north to south in the middle of +5 east, Raunkiaer- 
analyses were made for each m (cf. fig. 13). In the 
dense thicket of hawthorns (community F, fig. 13), 

however, only 10 analyses were made.
Roughly the vegetation can be divided into 7 dif­

ferent communities: A: depressions, in winter more 
or less inundated, B: flats at a slightly higher level, 
C: the north slope of the hill, D: the somewhat drier 
top of the hill, E: the south slope, and F: the ground 
vegetation in the thicket of thorns, usually domi­
nated by Urtica dioeca

In table 4 are listed the species of these com­
munities. The communities A-E are dominated 
mainly by grasses, and Agrostis tenuis is a dominant 
in all of them, while Carex hirta, Festuca rubra, Lolium 
perenne, Poa pratensis, and Ranunculus acris each 
dominates in one or more communities. Further 
comments on the vegetation are given below.
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TABLE 3

Tjørnestykket Borup Gade

A B C D E F m B C D E m

PH 0-10 cm 5.4 5.4 4.4 5.0 5.7 4.9 5.2 - 4.3 - 4.2 4.3
10-20 cm 5.5 5.2 4.7 4.8 5.6 5.4 5.1 - 4.3 - 4.4 4.3

It 0-10 cm 197 163 97 198 130 146 168 - 125 - 120 123
10-20 cm 141 121 65 112 106 136 121 - 73 - 63 66

Ca 0-10 cm 11.7 7.1 2.9 6.7 8.9 10.8 7.4 - 1.7 - 1.7 1.7
10-20 cm 9.9 6.1 2.8 3.7 7.0 11.7 7.6 - 1.1 - 1.0 1.0

Mg 0-10 cm 2.0 1.4 0.5 1.2 1.1 1.0 1.4 - 0.8 - 0.8 0.8
10-20 cm 1.4 0.8 0.3 0.5 0.7 1.0 0.9 - 0.4 - 0.4 0.4

K 0-10 cm 0.2 0.6 0.2 0.4 0.2 0.3 0.3 - 0.2 - 0.2 0.2
10-20 cm 0.1 0.2 0.1 0.2 0.1 0.2 0.1 - 0.2 - 0.1 0.1

Na 0-10 cm 0.7 0.5 0.4 0.5 0.4 0.5 0.5 - 0.4 - 0.4 0.4
10-20 cm 0.4 0.6 0.4 0.4 0.4 0.5 0.5 - 0.4 - 0.4 0.4

Mn 0-10 cm 1.1 2.8 0.5 1.1 1.0 0.4 1.3 - 3.8 - 1.5 2.8
10-20 cm 0.5 1.2 0.3 0.3 0.2 0.3 0.5 - 1.6 - 0.5 1.0

P 0-10 cm 35 26 25 42 33 29 35 - 10 - 11 10
10-20 cm 27 19 13 26 30 22 24 - 9 - 8 8

n 3 1 1 1 1 1 8 2 2 4

Table 3. Analyses of soil samples in Tjørnestykket (April 1986) and Borup Gade (June 1986): Ca, Mg, K, Na and Mn in meq/100 g soil. 
P in ppm. Conductivity (1,) in /x mho.

Fig. 13. N-S transect through the middle of the row of squares in 
+ 5 east, showing the placing of different plant communities. A: 
depressions, B: flats, C: north slope, D: top of hill, E: south slope,

F: thickets of thorns. Measured in 1986 by V. and G. Mikkelsen, 
drawn by K. Svendsen.
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The vegetation of the hill in Borup gade in 1986 
Along a 100 m long line along the eastern border of 
the squares +2N north and +2M south (fig. 14) 
Raunkiær-analyses were made for each m. The veg­
etation is made up of 4 communities: B: the flat area 
north of the hill, C: the north slope, D: the top of the 
hill, and E: the south slope, a division analogous 
with that of Tjørnestykket.

Table 5 shows the frequencies of the species in 
these 4 communities. Like in Tjørnestykket all com­
munities have Agrostis tenuis as a dominant, while 
each of the species Achillea millefolium, Carex hirta, 
Poa pratensis, and Stellaria graminea dominates in one 
or more communities.

Table 6 shows that several of the species found in 
the older analyses but now missing or sparse in 
Tjørnestykket still occur relatively frequently in 
Borup Gade in 1986. These species are: Campanula 
rotundifolia, Carex caryophyllea, C. pilulifera, Deschamp- 
sia flexuosa, Festuca ovina, Galium saxatile, Hieracium 
pilosella, Lugula campes tris, Potentilla erecta, Sieglingia 
decumbens, and Veronica officinalis. In addition Viola 
canina is found on the south slope and Calluna vul­
garis and Thymus pulegioides occur on some of the 
anthills.

While the anthills in Tjørnestykket usually are 
more or less eroded, those in Borup Gade are most­
ly more well-preserved and very often inhabited. 
Undoubtedly the many Calluna seedlings on the an­
thills are the result of the ants’ bringing old seeds to 
the surface.

Deschampsia cespitosa occurs sparsely in the flat 
area north of the hill and on the north slope. While 
this species characterizes the depressions in Tjør­
nestykket, Molinia coerulea plays the same role in the 
not analysed depressions in Borup Gade.

Antennaria dioeca, Cirsium acaule, and Polygala vul­
garis are not listed in the analyses, but they are all 
still present in unanalysed parts of Borup Gade.

Fig. 14. N-S transect through the hill in Borup Gade along the 
border between the squares +2 and +3, from the concrete block 
at the border between M south and M north to the block at the 
border between N north and N south. Plant communities as in 
fig. 13. Measured in 1986 by V. and G. Mikkelsen, drawn by K. 
Svendsen.

100m SO 0
Nn I Ms I
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TABLE 4

Tjørnestykket 1986 A B C D E F

Depr. Flats N-sl. Top S-sl. Scrub

Number of sample plots 68 30 34 29 45 10

Achillea millefolium 10 30 21 28 22 -
Agrostis stolonifera 1 - - - - -
Agrostis tenuis 87 83 100 97 96 60
Alopecurus geniculatus 3 - - - - -
Anemone nemorosa - - - - - 30

Anthoxanthum odoratum + 3 15 - - 10
Bromus mollis - - - - 18 -
Campanula rotundifolia - - - - 9 -
Cardamine pratensis 4 - - - - -
Carex hirta 60 97 56 62 82 -

Capsella bursa-pastoris 10 3 - - 27 -
Cerastium fontanum 38 10 15 14 33 10
Cirsium arvense 3 - - - 4 -
Cirsium palustre 1 3 - - 4 -
Cynosurus cristatus 4 - 3 3 16 -

Dactylis glomerata 3 - 3 + -
Deschampsia cespitosa 28 10 32 - 2 -
Festuca ovina - - - 3 2 -
Festuca pratensis 63 17 12 - - 10
Festuca rubra 66 100 82 93 62 30

Galium verum - - - - 2 -
Galium aparine - - - - - 10
Holcus lanatus 16 - 18 - - -
Hypericum maculatum - - 3 - - -
Juncus compressus + - - - - -

Juncus effusus 1 - - - - -
Leontodon autumnale 7 + 15 21 29 -
Lolium perenne 32 23 53 93 80 20
Lotus corniculatus - - 6 - - -
Luzula campestris - + 3 - - -

Medicago lupulina 1 - - - 2 -
Moehringia trinervia - - - - - 30
Phleum pratensis 12 - 3 - 2 -
Plantago lanceolata 1 3 24 24 22 -
Plantago major 4 - - - - -

Poa pratensis 72 97 97 83 87 60
Polygonum aviculare 6 + - - 4 10
Potentilla anserina 7 - - - - -
Potentilla erecta 1 - - - - -
Ranunculus acris 84 23 76 3 22 40



BS 33 27

TABLE 4, continued

Table 4. Raunkiær-analyses from Tjørnestykket 1986. Apart from the species listed, also the following were present: in A. Carex distica, 
C. leporina, Vida cracca, and Glyceria sp.; in B: Vida cracca, in C: Nardus stricta, in D and E: Trifolium minus', in F: Alliaria officinalis, 
Epilobium montanum, and Poa nemoralis.

Tjørnestykket 1986 A B C D E F

Depr. Flats N-sl. Top S-sl. Scrub

Number of sample plots 68 30 34 29 45 10

Ranunculus bulbosus - - - - 2 -
Ranunculus flammula 3 - - - - -
Ranunculus repens 24 - - - 7 20
Rumex acetosa 9 27 32 3 1 10
Rumex acetosella - - - 21 - -

Stellaria media - - 9 7 11 60
Stellaria graminea 28 50 74 34 51 -
Taraxacum spp. 12 - - - 13 10
Thymus pulegioides - - - - 2 -
Trifolium repens 31 - 65 24 36 10

Torilis japonica 1 - - 3 - 20
Urtica dioeca 7 - - 14 2 90
Veronica chamaedrys 4 - 12 10 2 20
Veronica officinalis - - - - 2 -
Veronica serpyllifolia 3 - - - 2 -

Number of species 44 20 26 22 36 23

Changing ecological factors and their influence on 
the vegetation
Changes in the frequencies of the species in the two 
areas must be caused by changes in the ecological 
conditions. Change of a given factor may enhance 
the competitive power of some species and increase 
their frequency, while the effect of other changes 
may be quite different.

In Tjørnestykket the liming and fertilization 
commenced in the 1940’ies has changed the 
edaphic conditions from an acid soil, poor in Ca to 
a less acid soil with much more Ca. As mentioned 
above, such changes have not taken place in Borup 
Gade. Hence this factor can be responsible for 
changes in species frequency in Tjørnestykket, not 
in Borup Gade.

Since the 1950’ies another edaphic factor has 

changed in both areas, namely the humidity of the 
soil. In the 1950’ies Tyste Mose in Borup Gade was 
investigated and it was then possible to work in 
ditches more than 1 m deep without having difficul­
ties with the ground water. Today there is a free 
water table in the bog even in the summer. The 
increased wetness of today must be caused by the 
clogging up of the drains made in 1948 and still 
functioning in the 1950’ies. This change common to 
the two areas has directly changed the vegetation of 
the bog from 1953 to 1986, but no analyses have 
been made.

The more humid conditions have undoubtedly 
caused better growth for the grasses at least in the 
lower areas and thus more food for the grazing ani­
mals which no longer can keep the vegetation so 
closely cropped as it was in the 1950’ies.
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TABLE 5

Borup Gade 1986 B
Flats

C
N-sl.

D
Top

E
S-sl.

Number of sample plots 10 40 20 31

Achillea millefolium 90 48 85 71
Agrostis tenuis 90 90 95 97
Anthoxanthum odoratum 20 20 10 42
Calluna vulgaris - - - 16
Campanula rotundifolia 50 58 50 77

Carex caryophyllea - 3 30 19
Carex hirta 100 38 45 19
Carex pilulifera 10 25 - 58
Cerastium fontanum 10 5 5 3
Deschampsia cespitosa + 3 - -

Deschampsia flexuosa 20 48 60 29
Festuca ovina 20 50 30 61
Festuca rubra 40 5 10 -
Galium verum - 3 - 6
Galium saxatile - 33 35 42

Hieracium pilosella 10 8 15 26
Hypericum maculatum - - - 6
Hypochoeris radicata - - - 6
Lotus corniculatus - 3 - -
Luzula campestris 10 45 15 58

Nardus stricta 10 5 3
Plantago lanceolata - 3 5 35
Poa pratensis 100 65 80 6
Potentilla erecta 40 18 5 6
Ranunculus acris 10 8 - -

Rumex acetosa - 8 -
Rumex acetosella - 8 55 42
Sieglingia decumbens - - 15 34
Stellaria media - - 10 3
Stellaria graminea 80 8 55 32

Thymus pulegioides - + - 3
Veronica chamaedrys 20 18 - -
Veronica officinalis - + - 23
Veronica serpyllifolia - - - 3
Viola canina - - - 16

Bryophytes 18 13 20 23
Lichens - - - 3

Number of species 18 28 21 29

Table 5. Raunkiær-analyses from Borup Gade 1986.

This factor obviously has influenced the relative 
competitive power of several species, and as the 
change is common to both areas its effect in them 
must be similar.

A more specific ecological factor is the red deer 
which in contrast to the fallow deer has a special 
partiality for Calluna vulgaris and Urtica dioeca. In 
Borup Gade the red deer was not present between 
1910 and 1966, when it was reintroduced. In Tjør­
nestykket the red deer came with its incorporation 
into the deer park in 1983.

The changes in the ground vegetation from about 
1940 to 1986 and their ecological causes 
Gröntved’s analyses from 1919 date from the period 
when Tjørnestykket was part of the area grazed in 
common by the 12 farms in Rejnstrup and Gun- 
derslevlille.

The analyses from 1941 belong to the period 
when Tjørnestykket was grazed by heifers and 
horses from the manor, undoubtedly before the lim­
ing and fertilization of the area.

According to local people, the hills in Tjørnestyk­
ket and Borup Gade were coloured red with heather 
in the beginning of the 20’ century, and this is con­
firmed by the pollendiagram. This seems to indi­
cate a similar ground vegetation in the two areas. 
Therefore it seems acceptable to assume that in 
broad outline the analyses from 1919 and 1941 re­
present the vegetation of both areas until 1941 in A: 
depressions, B: flats, D: tops of the hills, and E: 
south slopes.

Table 6 lists the frequencies of some characteris­
tic species in the different communities, first the 
analyses from 1919 and 1941, then Tjørnestykket 
1986 and Borup Gade 1986.

The 29 species mentioned can rather easily be 
divided in 5 groups (table 6).

The 1st group includes 7 species frequent in the 
old analyses. Among the species Calluna vulgaris, 
Polygala vulgaris, Thymus pulegioides, and Viola canina 
each was a dominant in one community in the 
analyses from 1919 and 1941. In 1986 all 7 species
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TABLE 6

Number of sample plots 25 25 10 10 68 30 34 29 45 10 40 20 31

Tjørnestykket Borup Gade

1919 1941 1986 1986

A B D E A B C D E B C D E

Table 6. Frequencies (according to Raunkiær) of selected species in Tjørnestykket 1919, 1941, and 1986 and in Borup Gade 1986. 
A: depression, B: flat, C: north slope, D: top of hill and E: south slope. As to the division in groups see the text page 28f. Carex 
caryophyllea was present in 1941, possibly with higher frequencies. My own notes are not quite clear on this point, but contemporaneous 
notes by a fellow student, dr. Tyge Christensen, verify the presence of this species.

la Antennaria dioeca - 40 20
Calluna vulgaris + - + 100 16
Viola canina 8 48 100 20 16

lb Cirsium acaule + 12 + + -
Polygala vulgaris 16 32 80 +
Ranunculus bulbosus + 20 70 - - - - - 2 - - - -
Thymus pulegioides + 72 100 10 - - - - 2 - + - 3

2a Carex pilulifera - 20 100 100 - - - - - 10 25 - 58
Deschampsia flexuosa - - - 100 - - - - - 20 48 60 29
Festuca ovina 72 100 100 100 - - - 3 2 20 50 30 61
Galium saxatile 4 24 40 80 - - - - - - 33 35 42
Potentilla erecta 84 56 10 60 1 - - - - 40 18 5 6
Sieglingia decumbens 84 72 80 30 - - - - - - - 15 39
Veronica officinalis + 48 - 1 - - - - 2 - + - 23

2b Campanula rotundifolia + 76 70 20 9 50 58 50 77
Carex caryophyllea - 72 + + - - - - - - 3 30 19
Hieracium pilosella 4 100 100 50 - - - - - 10 8 15 26
Luzula campestris 40 72 100 20 - - 3 - - 10 45 15 58

3 Cirsium arvense - - - - 3 - - - 4 - - - -
Deschampsia cespitosa - - - - 28 10 32 - 2 + 3 - -
Festuca pratensis 16 - - - 63 17 12 - - - - - -
Lolium perenne - - - - 32 23 53 93 80 - - - -
Urtica dioeca - - - - 7 - - 14 2 - - - -

4 Carex hirta 16 4 20 + 60 97 56 62 82 100 38 45 19
Poa pratensis 20 - 10 20 72 97 97 83 87 100 65 80 6
Stellaria graminea 4 32 - - 28 50 74 34 51 80 8 55 32

5 Achillea millefolium 28 80 80 - 10 30 21 28 22 90 48 85 71
Agrostis tenuis 28 88 90 - 87 83 100 97 96 90 90 95 92
Festuca rubra 88 24 - - 66 100 82 93 62 40 5 10 -
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were either missing or very sparse in both areas. As 
regards the ecology, the 7 species fall into two sub­
groups la and lb.

The species of la: Antennaria dioeca, Calluna vul­
garis, and Viola canina usually grow on rather acid 
soil (cf. Hansen and Jensen 1974 and Hansen 
1976). Hence their decrease in Tjørnestykket could 
be explained by the liming of this area. Especially 
the value of 7.4 meq Ca per 100 g soil in Tjørnestyk­
ket (table 3) is much higher than the average values 
of 1.6 to 2.0 for Calluna and Viola as reported in the 
papers cited. Concerning the other edaphic factors 
(pH, lt, Mg, K, Na, and P), the average values in 
Tjørnestykket are similar to the average values gi­
ven by Hansen and Jensen. As the 3 species have 
decreased also in Borup Gade where the soil is still 
acid and the other edaphic factors have values simi­
lar to the average values of Hansen and Jensen, 
liming has not been the only cause of their decrease.

The decrease of Calluna in Tjørnestykket undoub­
tedly is due to the liming, while its decrease in 
Borup Gade may be caused by the red deer. In the 
1950’ies Calluna was still rather frequent on the hill 
in Borup Gade, but after the introduction of the red 
deer in 1966 its decrease accelerated, and today 
Calluna is very sparse and mostly bitten down to a 
height of few cm.

The decrease of Antennaria dioeca and Viola canina 
in Tjørnestykket may be influenced by the liming, 
but their general decrease in both areas undoubted­
ly is due to a decrease in competitive power due to 
the reduced grazing stress. In the areas investigated 
this again may be the result of the increased humid­
ity in the last decades giving better growth to the 
food plants.

The species in subgroup lb: Circium acaule, Poly­
gala vulgaris, Ranunculus bulbosus, and Thymus 
pulegioides are all characteristic of commons and 
slopes with usually slightly acid to neutral soils. 
Their decrease in both areas must be due to the 
increasing growth of other species resulting from 
the diminished grazing.

Group 2 consists of 11 species, whose frequencies 
have remained unchanged in Borup Gade, while 

they have disappeared from or become very sparse 
in Tjørnestykket.

Seven of these species (subgroup 2a) are more or 
less oligotrophic, usually growing on acid soil poor 
in Ca. The average values of the edaphic factors for 
Carex pilulifera, Deschampsia fiexuosa, Festuca ovina, 
Galium saxatile, and Potentilla erecta given by Hansen 
(1976) are very similar to the values found in Borup 
Gade, while especially the pH and Ca values are 
much higher in Tjørnestykket (table 3). Also Sieg- 
lingia decumbens and Veronica officinalis are oligotro­
phic species growing mostly on acid soil.

The liming of Tjørnestykket consequently must 
have been an important factor in the decrease of the 
species in subgroup 2a in this area. A contributory 
factor may be the stronger competition from the 
species of group 3 which have increased consider­
ably in Tjørnestykket, but not in Borup Gade.

The average values of edaphic factors as given in 
Hansen and Jensen (1974) for 3 of the 4 species in 
subgroup 2b, viz. Campanula rotundifolia, Hieracium 
pilosella, and Lugula campestris, do not differ much 
from the corresponding values from Tjørnestykket. 
Like the 4th species, Carex caryophyllea, they are 
mostly found on slightly acid to neutral soil. Hence 
the decreased frequencies of these species in Tjør­
nestykket can not be directly due to the increased 
values of pH and Ca resulting from the liming. On 
the other hand, the liming has increased the fre­
quencies of the more eutrophic species in group 3 
(and species not mentioned analogous with them) 
in Tjørnestykket. Undoubtedly the increased com­
petitive power of the more eutrophic species is the 
cause of the reduced frequencies of the species in 
subgroup 2b.

The 3rd group includes 5 species which, with the 
exeption of Festuca pratensis, were not listed in the 
analyses from 1919 and 1941. Today, however, they 
are rather frequent in Tjørnestykket, while in the 
communities in Borup Gade only a few individuals 
of Deschampsia cespitosa are found.

All the species are more or less eutrophic. The 
values of the edaphic factors for the species on road­
sides (Hansen and Jensen 1974) are similar to those 
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in Tjørnestykket, but much higher than those in 
Borup Gade (table 3), especially so regarding pH, 
Ca and P. Hence, the increase of the species in 
group 3 in Tjørnestykket only must be caused 
mainly by the liming of this area.

The frequency of Urtica dioeca is rather low exept 
in community F (table 4). According to locals and 
some notes on Dyhre’s maps from 1958, Urtica dioeca 
was much more dominant in Tjørnestykket before 
the area became part of the deer park in 1983. Its 
recent decrease may thus be caused by the strong 
partiality of the red deer for Urtica dioeca. The re­
maining individuals of which are all heavily bitten.

The three species given as examples of group 4, 
Carex hirta, Poa pratensis, and Stellaria graminea, all 
increased in both areas. The values for these species 
on roadsides (Hansen and Jensen 1974) are similar 
to the values in Tjørnestykket excepting P, but in 
Borup Gade not only P, but also Ca and pH are 
much lower. It is remarkable that while Carex hirta 
on roadsides is distinctly eutrophic with regard to P 

(Hansen and Jensen 1974), it thrives extremely well 
in both Tjørnestykket and Borup Gade where the 
content of P is extremely low compared with the 
roadsides.

Because all three species have increased in both 
areas, the increase can not be explained by the lim­
ing and fertilization in Tjørnestykket. More likely it 
is influenced by the increased wetnes of the areas 
during the last decades either directly or indirectly 
through the improved growth of food plants in gen­
eral lessening the pressure of grazing.

The species representing group 5, Achillea 
millefolium, Agrostis tenuis, and Festuca rubra are 
species typical of the commons. They all appear as 
dominant in one or more communities in both 
areas, in the old as well as in the recent analyses. 
There might be some slight difference in their ear­
lier and recent occurrence, but in broad outline 
they have been indifferent to the complex of ecologi­
cal changes.

General conclusions

From the point of view of a farmer, Rejnstrup Over­
drev has always been marginal land. The soil is 
mostly sandy and the great amount of boulders and 
stones makes ploughing and other cultivation 
difficult. In spite of this, the farmers have through 
the ages tried to exploit the area in different ways, 
more or less succesfully.

Cultivation was tried in Neolithic times as well as 
in the Pre-Roman Iron Age. However, the clearings 
were rather small and occupations were not main­
tained for any longer period. From about BC the 
forest of oak and beech covered most of the area.

There is no archaeological evidence of any use of 
the area between AD 100 and AD 700. However, 
the increase of beech in the forest, especially after 

AD 500, may suggest that pigs may have been pre­
sent.

A more intensive utilization of the area began 
with the foundation of the village Borup about AD 
700. Through the next more than 500 years great 
parts of the area were cultivated and other parts 
were used as pasture.

About AD 1250 most fields were deserted — pos­
sibly due to the deteriorating climate. However, the 
area was still used extensively partly as pasture for 
cattle and partly for pannage which were a good 
source of income for the manor.

After AD 1500 forest of beech and some oak co­
vered the whole area, except for about 10 ha open 
grassland in the western part of Borup Gade. 



32 BS 33

According to the map this area was open land in 
1791 and stayed so until present time, most likely 
because the more fertile old tofts of Borup offered 
better grazing than the rest of the area.

Pannage continued until well into the 18’ century 
and remnants of a generation of beech germinated 
in the beginning of the 18’ century still existed in 
the 1950’ies.

The “Forest-Ordinance of 1805” meant a great 
change for the area. Almost half of the area became 
protected forest, while the trees outside were felled 
and this area became farmland.

This farmland was used in different ways: culti­
vated fields, plantation, deer park, and pastures. 
The area of pasture varied in the course of time as 
did the number of grazing cattle.

Today only two lots of the ancient Rejnstrup 
Overdrev are grassland with a vegetation charac­
teristic of commons: Borup Gade which since 1888 
has been part of a deer park, and the southern part 
of Tjørnestykket which was used for cattle grazing 
from 1808 to 1983, at which time also this lot be­
came part of the deer park.

From the 1940’ies Tjørnestykket was limed and 
fertilized. The different use and treatment of the 
two lots has meant a different development of their 
vegetation.

Borup Gade is almost without higher shrubs, the 
soil is still acid and rather unfertile. Many species 
characteristic of commons and slopes still grow 
there.

The soil of Tjørnestykket is now more fertile and 
less acid. The common is much overgrown with 
shrubs, especially hawthorn, roses, and elder. 
Many of the species typical of Danish commons 
have disappeared. However, very few trees of the 
forest have established themselves in Tjørnestykket 
and no new reproduction of trees was found in 
1986.

The ability of the forest to regenerate has varied 
very much through the ages, depending on the size 
and duration of the clearings and their subsequent 
use.

Parts of the area were cultivated firstly in 

Neolithic times and secondly in Pre-Roman Iron 
Age but the forest covered still most of the area. In 
the centuries before AD 700 the proportion between 
forest and open land was equal to what it was about 
AD 1791, when the area was mapped (cf. 
Mikkelsen 1986, Tab. IV) indicating that the forest 
at that time covered most of the area.

The clearings and the cultivation beginning 
about AD 700 affected great parts of the area and 
were kept for a rather long time. However, when 
cultivation stopped about AD 1250 most of the area 
again became forest. The relatively quick regenera­
tion of the forest in the late Medieval times undoub­
tedly was due to the pigs on mast.

In recent time there has been no regeneration of 
forest, neither in Borup Gade nor in Tjørnestykket, 
and the new forest in the other lots is planted.

In Borup Gade the deer have effectively pre­
vented the shrubs and trees from developing, and in 
Tjørnestykket the rather intensive cattle grazing — 
every year — has impeded the formation of a con­
tinuous ring of spiny shrubs as a good bed for young 
trees.

The plant communities of slopes and commons 
are rapidly declining in Denmark. Some — among 
these Rejnstrup Overdrev - are protected. Unfortu­
nately continued liming and fertilization of Tjørne­
stykket has been allowed with the result, as shown 
above, that quite a lot of the species characteristic 
of the commons have disappeared, but many of 
them are still present in Borup Gade.

Another problem for Danish commons is the 
overgrowing. The development of the two lots of 
common in Rejnstrup Overdrev seems to indicate 
that the use of them as part of a deer park also 
containing forest will keep them open grassland 
with several characteristic species preserved. Bet­
ween 1808 and about 1940 cattle grazing also pre­
served the open common, but in the 19’ century at 
any rate the cattle grazing was combined with the 
utilization of the shrubs for fencing and fire wood. 
The cattle alone can not prevent the overgrowth.

The red deer is extremely effective in preventing 
overgrowth, but when it is placed in an area with 
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heather it seems impossible to avoid a decrease of 
this species which now is characteristic of the most 
leached ant-hills of the common.

Undoubtedly the deer will keep the shrubs of the 
investigated area in check and so the values of the 
landscape and many characteristic species will be 
preserved. However, even if the fertilization of Tjør­

nestykket is stopped, all the typical species will un­
doubtedly be long in recovering in this area. It shall 
be interesting to follow the future development and 
the author sincerely hopes that this paper may 
serve as the basis for future and more intensive in­
vestigations.

Acknowledgements

Grants from the Danish Natural Science Research 
Council and the “Friends of Borupris” have made 
this investigation possible. Professor dr. Axel 
Steensberg has been an invaluable collaborator in 
the field and in the archives. The owner of the es­
tate of Gunderslevholm, Rolf de Neergaard, has 
kindly given access to the area and to the archives 
of the manor. Futhermore he has provided much 
valuable information. I have had some very good 
and fruitful discussions with dr. S. Th. Andersen. 

Gerda Mikkelsen has assisted in analysing the vege­
tation. During the preparation of this paper I have 
received valuable help from the Department of 
Botany, Royal Veterinary and Agricultural Univer­
sity, Copenhagen. The soil analyses were made 
there. Kaj Svendsen has drawn the figures. The 
English manuscript was revised by Mrs. Regitze 
Larsen. Ole Lansø typed the manuscript. My sin­
cere thanks are due to all these foundations and 
persons for their kind help.



34 BS 33

References

Bjerke, S., 1957: Nogle træk af de sydskandinaviske løvskoves 
udvikling i de sidste århundreder. Dansk Dendrologisk 
Årsskrift IV.

Gröntved, Johs., 1927: Formationsstatistiske Undersøgelser paa 
nogle danske Overdrev. Bot. Tidsskrift, bd. 40. 
Copenhagen.

Hansen, Kjeld, 1976: Ecological studies in Danish Heath Vege­
tation. Dansk Bot. Arkiv, bd. 31, nr. 2. Copenhagen.

Hansen, K. and Jensen, J., 1974: Edaphic Conditions and Plant- 
Soil Relationships on Roadsides in Denmark. Dansk Bot. 
Arkiv, bd. 28, nr. 3. Copenhagen.

Mikkelsen, Vald. M., 1986: Borup. Man and Vegetation. Agri­
cultural influence on the development of vegetation in the 
vicinity of the deserted Viking Age settlement Borup in 
Zealand, Denmark. The National Museum of Denmark. 
Copenhagen.

Mikkelsen, V.M., Dyhre Rasmussen, S. and Steensberg, A., 

1986: Rejnstrup Overdrev. Udnyttelse af og bevoksning 
på et marginalt landområde fra oldtid til nutid. Nytårs­
gave til Borupris’ Venner 1987. Fuglebjerg.

Riismøller, P., 1972: Sultegrænsen. Copenhagen.
Steensberg, Axel, Østergaard Christensen, J.L., and Nielsen, S., 

1968: Atlas over Borups agre 1000-1200 e.Kr. Kgl. Vid. 
Selsk. Kommission til udforskning af landbrugsredskaber­
nes og agerstrukturernes historie. Nr. 1. Copenhagen.

Steensberg, Axel (ed.), 1982a: Dagligliv i Danmark, bd. II. 
Copenhagen.

Steensberg, Axel (ed.), 1982b: Dagligliv i Danmark, bd. III. 
Copenhagen.

Steensberg, Axel, 1983a: Borup AD 700-1400. A deserted Settle­
ment and its Fields in South Zealand, Denmark. The Na­
tional Museum. Copenhagen.

Steensberg, Axel, 1983b: Borups bønder. Wormianum. Aarhus.

Submitted to the Academy March 1988.
Published April 1989



Title. — Titles should be kept as short as possible and with an emphasis on words useful 
for indexing and information retrieval.

Abstract, Summary. — An abstract in English is compulsory. It should count 10-15 lines, 
outline main features, stress novel information and conclusions, and end with the author’s 
name, title, and institutional and/or private postal address. - Papers in Danish may be 
provided with a summary in another language by agreement between author and editor.

Typescript. - Page 1 should contain title, author’s name and the name of the Academy. 
Page 2: Abstract, author’s name and address. Page 3: Table of contents if necessary. 
Captions should be delivered on separate sheets. Footnotes should be avoided if at all 
possible; if indispensable, they, too, should be typed on separate sheets. Consult a recent 
issue of the series for general layout.

Typewrite with double space throughout and leave a 4 cm margin right. Indicate desired 
position of illustrations and tables with pencil in margin and repeat it in the galley proof.

Use three or fewer grades of heading unless more are indispensable. Avoid long headings. 
Indicate clearly the hierarchy of headings.

Figures. — Please submait two copies of each graph, map, photograph, etc., all marked 
with the author’s name. Whenever possible all figures will be placed within the text; the 
nature of the illustrations will govern the editor’s choice of paper quality.

All figures, also line drawings, must be submitted as glossy, photographic prints suitable 
for direct reproduction. Prints fitting the indicated printed area are preferred, but the final 
size is the responsibility of the editor. The scale should be indicated in the caption or, 
preferably, on the illustration itself.

Fold-out figures and tables should be avoided. Use distinct (but not dominant) capital 
letters for the items in composite figures. For transfer lettering use simple, semi-bold 
typefaces. The size of the smallest letters should not be less than 1.5 mm. Intricate tables 
are often more easily reproduced from line-drawings or from technically perfect original 
computer or type processor output.

References. — In general, the editor expects all references to be formally consistent and in 
accordance with accepted practice within the particular field of research. Bibliographical 
references should preferably be given as, e.g., Shergold 1975, 16, the latter figure indicating 
the page number unless misunderstandable.

Correspondance
Manuscripts should be sent to the Editor, Det Kongelige Danske Videnskabernes Selskab, 
H. C. Andersens Boulevard 35, DK-1553, Copenhagen V, Denmark (tlf. +45.1.11 32 40). 
Questions concerning subscription to the series should be directed to the publishers.

Publisher
Munksgaard Export and Subscription Service
Nørre Søgade 35, DK-1370 Copenhagen K, Denmark

Editor: Poul Lindegård Hjorth
© (year) Det Kongelige Danske Videnskabernes Selskab. All rights reserved. No part of this 
publication may be reproduced in any form without the written permission of the copyright 
owner.



Biologiske Skrifter
Biol. Skr. Dan. Vid. Selsk.

Priser excl. moms

Vol. 23
1. Nielsen, Anker: A Comparative Study of the Genital

Chamber in Female Trichoptera. 1980 .............................. 200.-
2. Böcher, Tyge W.: Evolutionary Trends in Ericalean

Leaf Structure. 1981 ........................................................ 90.-
3. Larsen, Torben B.: The Butterflies of Yemen Arab 

Republic. With a Review of Species in the Charaxes vio- 
Za-Group from Arabia and East Africa by A. H. B. Ry-
don. 1982 .......................................................................... 120.-

4. Böcher, Tyge W.: A Developmental Analysis of the
Photosynthesizing Organs in Prosopis Kuantzei. 1982 .... 90.-

5. Salomonsen, Finn: Revision of the Melanesian Swift-
lets (Apodes, Aves) and their Conspecific Forms in the 
Indo-Australien and Polynesian Region. 1983 ............... 200.-

Vol. 24
1. Andersen, Svend Th.: Forests at Løvenholm, Djurs­

land, at present and in the past. 1984.............................. 200.-
2. Nilsson, Jytte R.: Dose- and Time-dependent Effects

of Actinomycin D on Tetrahymena with Special Refer­
ence to Nucleolar Changes. 1985.................................... 40.-

3. Friis, Else Marie: Angiosperm Fruits and Seeds from
the Middle Miocene of Jutland (Denmark). 1985 .......... 160.-

Vol.
25 Six Papers in the Biological Sciences, being Part Two of 

Sixteen Research Reports by the Niels Bohr Fellows of the 
Royal Danish Academy of Sciences and Letters, pub­

lished on the Occasion of the Centenary of Niels Bohr.
1985 ................................................................................... 200.-
(Sixteen Research Reports Part One is identical with: Ten 
Papers in the Exact Sciences and Geology, 
Matematisk-Jysiske Meddelelser 41. 1985, 400.-)

26 Jensen, Hans Arne: Seeds and other Diaspores in Soil
Samples from Danish Town and Monastery Excava­
tions, dated 700-1536 AD. 1986 ...................................... 200.-

27 Nilsson, Jytte R.: The African Heterotrich Ciliate,
Stentor andreseni sp.nov., and S.ametysthinus Leidy. A 
Comparative Ultrastructural Study. 1986 ...................... 100.-

28 Wunderlin, Richard; Larsen, Kai; and Larsen, Su- 
pee Saksuwan: Reorganization of the Cercideae (Faba-
ceae: Caesalpinioideae). 1987 .............................................. 80.-

29 Jensen, Hans Arne: Macrofossils and their Contribu­
tion to the History of the Spermatophyte Flora in 
Southern Scandinavia from 13000 BP to 1536 AD. 1987. 200.-

30 Dyck, Jan: Structure and Light Reflection of Green
Feathers of Fruit Doves (Ptilinopus spp.) and an Imperi­
al Pigeon (Ducula concinna). 1987 ..................................... 100.-

31 Friis, Else Marie; Crane, Peter R.; Pedersen, Kaj
Raunsgaard: Reproductive Structures of Cretaceous 
Platanaceae. 1988 ............................................................. 100.-

32 Wingstrand, K. G.: Comparative Spermatology of the
Crustacea Entomostraca 2. Subclass Ostracoda. 1988. 250.-

33 Mikkelsen, Vald. M.: The Commons of Rejnstrup,
Denmark. 1989 ................................................................. 50.-

Printed in Denmark by Special-Trykkeriet Viborg a-s. ISSN 0366-3612. ISBN 87-7304-192-0


