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Abstract. Productivity and dispersal of mistletoe pollen (Viscum album L.) is discussed on the basis of its representation in fossil
sediments (2 profiles representing the Holocene successions — one from Lake Strazym and one from Retno peatbog), moss samples
(15 samples covering a period of 6 years), annual pollen monitoring data (19 years) and pollen amount in the flower and inflorescence
investigation. The main question to be clarified is whether and how closely the moss samples reflect the presence of mistletoe. The
results of the study have proved that even a single pollen grain may indicate the presence of a large Viscum population near the site.
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1. Introduction

The studies on the spread of Viscum pollen were performed
in the Brodnica Lake District (Northern Poland), where
annual monitoring by Tauber-traps has been conducted
since 1998. A large number of mistletoe shrubs, semi-par-
asites on the Tilia cordata Mill. growing at a distance of
40 meters from the Tauber trap, inspired the research on
the spread of Viscum pollen. In winter and early spring,
when trees stand leafless, the twigs of Viscum, can be seen
from afar (Fig. 1).

European mistletoe is a dioecious, evergreen species,
which blooms from February until April and lives at the
expense of its hosts. Various tree species can serve as hosts
(Madeja et al. 2009). Male flowers are larger than female
and, like twigs, they are characterized by a yellow-green
colour (Fig. 2). Female flowers show entomophilous fea-
tures and are visited and pollinated by insects, among
which bees probably play an important role. However, the
possibility that mistletoe is also a wind-pollinated species
was confirmed as well (Hatton 1965).


http://dx.doi.org/10.12775/EQ.2017.011
https://imp.umk.pl/horde/imp/message.php?mailbox=INBOX&index=12513
https://imp.umk.pl/horde/imp/message.php?mailbox=INBOX&index=12506&start=5&message_token=p7MdcgHVF2ooJIOD_26SdSVF0S0&actionID=delete_message

20 Agnieszka M. Noryskiewicz, Bozena Noryskiewicz

Tilia cordata infected by Viscum album

Figure 2. Mistletoe (Viscum album L.); A — inflorescences, photo by T. Gorzynski; B — pollen; C — shrubs, photos by A.M. Noryskiewicz

Iversen, in his classic paper of 1944 (Iversen 1944)
used mistletoe pollen as a climate indicator. He suggested
that the absence or the presence of the pollen in the pollen
diagram provided data on the climate. Viscum is a conti-
nental element requiring warm summers, although it can
thrive at lower summer temperatures if winters are mild.
According to Jacomet and Kreuz (1999; after Madeja et

al. 2009) the presence of mistletoe pollen grains indicates
mean temperature of the warmest month of over 15°C
(Iversen 1944 — 12-13°C) and very warm summer seasons.
This taxon is also indicative of mean temperature of Janu-
ary higher than -7°C (Iversen 1944 — higher than -8°C).
The aim of the study has been to compare the share of
mistletoe in the tree stand and the presence of its pollen
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in the pollen rain. To investigate the possible relationship
between air temperature and participation of mistletoe in
the pollen rain, our results were compared with the aver-
age monthly temperatures.

2. Material and methods

The discussion of pollen productivity and dispersal of Vis-
cum album L. is based on the moss samples study (involv-
ing 15 samples collected during 6 years), annual pollen
rain (during 19 seasons; 1998-2016) and fossil material
(two profiles representing the Holocene successions, from
Lake Strazym and the peatbog of Retno). The examination
of annual pollen rain has been conducted in accordance
with the Pollen Monitoring Programme recommendations
(Hicks et. al 1996; www.pollentrapping.org). One of the
Tauber pollen traps is located in Grzmigca near the head
office of the Brodnica Landscape Park. The profile of sedi-
ments representing Holocene vegetation history from Lake
Strazym (Noryskiewicz 1987) was taken about 300 me-
tres south of the Tauber trap. The peat monolith of Retno
was collected from the central part of its small depression
(kettle hole) about two kilometres north-west of Grzmigca
(Fig. 3) (Noryskiewicz 2012).

A series of moss samples in Grzmigca site (13 sam-
ples) was collected around the Tauber trap. In this area,
mistletoe occurred on Tilia cordata, Populus nigra and
Crataegus sp. Six of the moss samples were collected
under the canopy of the host tree (3, 4, 5, 7, 8 and 10 —
Fig. 1). One was taken not far from the tree infected by
mistletoe (6 — Fig. 1) and the remaining samples were
taken from an open area, near the Tauber trap. The last two
moss samples were taken from the Retno area. One from
the peatbog, near the place from which fossil profile was
taken. The second was collected under the mistletoe that
occurs closest to the profile location (Fig. 3).

Moreover, to calculate pollen productivity of mistle-
toe, male mistletoe flowers were collected in March 2011

(Tab. 1). Pollen production was calculated on the basis of
40 flowers and 30 inflorescences, randomly selected dur-
ing the early spring of 2011. In each of the seven cases
(macerations), 10 specimens were prepared (10 flowers in
samples 1, 3, 5 and 7 and 10 inflorescences in samples
2, 6 and 8 it was). In order to compare mistletoe pollen
production rates, flowers and inflorescences of Juniperus
communis, Pinus sylvestris and Cornus sanguinea were
also analyzed (Tab. 2). The calculation of pollen amount
in each sample was based on the addition of ten tablets
of Lycopodium (Strockmarr 1971). The batch number of
Lycopodium tablets was 177745.

3. Results
3.1. Present-day samples

In individual flowers, a large variation in Viscum pollen
production was observed. Pollen amount in the oldest in-
dividual flowers ranged between 17,535 and 57,448, and
between 20,451 and 27,337 in inflorescences — Tab. 1).

The average amount of pollen produced by a single
Viscum flower, calculated from 130 single flowers (both
individual and from the inflorescence) is 31,335, while the
inflorescence produces an average of 72,691 pollen grains
(Tab. 1).

Studies on mistletoe distribution in the Mazurian Lake-
land (Northern Poland) have shown that almost 50% of
specimens prefer southern exposure and the largest part of
the fruit (more then 50%) occurs within southern exposure
as well (Stypinski 1997).

Similarly, we may formulate a hypothesis that pollen
production by mistletoe flowers may result from their ex-
posure to light. It confirms Troels-Smith’s (1960) sugges-
tions that the flowering of mistletoe depends on its ability
to assimilate.

The pollen spectra from the mistletoe flowers also con-
tained single taxa other than Viscum. We found a few ex-

Figure 3. Retno; A — View of the peat bog. 1 — location of palynological profile and surface Sample 1; 2 — location of Viscum shrub
and surface Sample 2; B — Zooming the tree with mistletoe over Sample 2, photo A by T.M. Karasiewicz
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Table 1. Amount of Viscum pollen in the single flowers and in the inflorescence

Quantity Quantity o.f pollen Quarlmty Quantity Quantity
Number counted in ten of Lycopodium spores . of pollen
of pollen counted . of pollen in the .
of sample in ten single flowers inflorescences counted (added inflorescence in one male
g (samples 2,6,8) 10x185840 spores) flower
1 2,235 723 57,448
3 2,080 870 44,430
5 2,022 2,143 17,535
7 2,013 1,373 27,246
2 2,083 472 82,013 27,337
6 2,070 627 61,354 20,451
8 2,010 500 74,708 24,902
Average 2, 72,692 24,230
6,8

Average 31,335

Table 2. Amount of pollen in the different flowers (collected and counted in 2011)

Number . . . . .
of sample Taxa Quantity of pollen in the inflorescence Quantity of pollen in one flower
1 Pinus sylvestris 1095,780 (40 single flower) 27,394 (68 single flowers)
2 Juniperus communis 331,222 (10 single)
3 Cornus sanguinea 9,327 (10 single)
4 Viscum album 72,692 (9 flowers: 3 inflorescences 31,335 (130 single)

traneous pollen grains in the samples, which resulted from
visits by insects during the flowering. They contained not
only Viscum pollen but 7 grains of Alnus and two grains
of Corylus avellana as well. All of the Viscum flowers
were collected between 24" and 26" of March 2011. This
is consistent with the flowering season of the plants, i.e.
Alnus, which generally flowers in March and April and
Corylus avellana — in February and March.

Moss samples for pollen analysis were collected in ear-
ly autumn and early spring (Fig. 4.). The transect between
the linden trees with mistletoe (Samples 3—6 and 7, 8, 10)
and the Tauber trap runs through the anthropogenic com-
munity (4rtemisia—Conyza and Poa pratensis-Festuca ru-
bra). In each of the samples more than 1,000 grains were
counted (1,170 and 1,819). Pollen percentages of Viscum
in surface samples are very low and in samples from the

middle part of the open area (Samples 1,2, 9, 12 and 13 —
Fig. 1, 4) there is no Viscum pollen at all.

Eleven grains of Viscum were counted in Sample 7,
which was taken exactly under the mistletoe shrub. In the
other samples, the following numbers of Viscum pollen
grains were encountered: one (Samples 5 and 11), two (4),
three (3 and 6), six (8) and nine (10).

In five samples collected from the site directly under
the Tilia trees with mistletoe, where pollen could have
dropped or could have been washed down into the litter
and moss, the amount of Viscum was 0.9; 0.6; 0.5; 0.3 and
0.2 % (in the AP+NAP total). In Sample 5, the first Vis-
cum pollen was found after the count of 696 arboreal and
non-arboreal (AP and NAP) pollen. We suppose the value
is approximately the necessary minimum for the Viscum
pollen to occur in the pollen sample.
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Figure 4. Grzmigca site; Pollen percentage of the selected taxa in moss sample diagram. Location of the samples (1-13) as in Fig. 1

Two more moss samples were collected at the Retno
site (Figs. 3 and 5). Today, there are no mistletoe shrubs
on the trees growing on the peatland or on the slopes.
The community with Quercus and Corylus avellana over-
grows the central part of the Retno peatland. The slopes
are overgrown with typical hornbeam forest (7ilio-Carpi-
netum typicum).

One moss sample from Retno (Sample 1) was taken
from the peatbog, near the place from which fossil pro-
file was taken, the other (Sample 2) under the mistletoe
that grows closest to the profile location (Fig. 3). Pollen
percentages of Viscum are very low too (Fig. 5) but its
pollen was also present in the moss Sample 1 from the

area where no mistletoe shrubs grow on the trees. Pollen
percentage in the annual pollen deposition from Grzmigca
is also very low and does not exceed 0.3% (Fig. 4). This
indicates that the ample presence of mistletoe on the trees
surrounding the Tauber trap clearing is poorly manifested
in the pollen rain (Fig. 6).

The results of the study have led us to believe that
Viscum single flower is a good producer of pollen, es-
pecially when the results from the different plants are
compared (Tab. 2). The problem with poor representation
of mistletoe by pollen in our present-day moss sediment
can be attributed to the small quantities of Viscum male
flowers.
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Figure 5. Retno site; Pollen percentage of the selected taxa in moss sample diagram. Location of the samples (1-13) as in Fig. 3
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Figre 6. Annual pollen deposition (Tauber trap from Grzmigca); Pollen percentage diagram of the selected taxa
3.2. Fossils sediment . .
in the Strazym and the Retno profiles. The first pollen

grains of Viscum were recovered from the Atlantic Period
Time/age scale in the profiles from Retno and Strazym in the Strazym profile (Fig. 7) and from the end of the
is only an estimation. The sediment was not annually = Boreal Period in the Retno profile (Fig. 8), but they did
laminated, so we have not been able to obtain results not exceed 0.15%, and occurred until the younger part
that are more accurate. Similar low percentage values of  of the Subatlantic Period — corresponding to the early
Viscum and its discontinuous occurrence have been found  medieval times.
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Figure 7. Strazym; Percentage and concentration of Viscum in the Holocene



Remarks on Pollen Representation of Mistletoe (Viscum album L.) 25

1000
500-

0.09 0.09 0.1 0.19 0.090.08 0.08
0'4_ FERE TS TS T T S S S A T g 2 ; 1 : B o3 5 3 1 E t‘ T
Viscum " : : e W SR e m om
poIIen/cm3 310640 340 1200 810560 280

BO

Fre oty ke g g e s

...............

500 cm

Figure 8. Retno; Percentage and concentration of Viscum in the Holocene

We may observe migration and appearance of mistle-
toe in Poland on the basis of isopollen maps (Granosze-
wski et al. 2004). In the period between 8500-7500 C™
years BP, isopollen maps record the gradual expansion of
mistletoe in Poland and by 3500 C' years BP its range had
covered the whole country, but the highest values do not
exceed 0.6%. A significant reduction in mistletoe pollen
values occurred between 3000 and 500 C'* years BP. On
a 100 C'"* years BP isopollen map of Viscum (Granoszews-
ki et al. 2004), mistletoe presence has been recorded only
in the Matopolska Upland. Such a considerable decline in
the occurrence of mistletoe may have resulted from the
climate cooling of the Little Ice Age.

At present, a significant spread of mistletoe can be ob-
served in Poland. It has been noted that the species adapts
well to heavily transformed habitats (Zachwatowicz et al.
2008), so now it may be recognized not only as a climatic
indicator (Iversen 1944), but as a synanthropic species as
well (Zachwatowicz et al. 2008). The synanthropic nature
of the spread of mistletoe is also confirmed by its location
in the Brodnica Lake District. Mistletoe absence in forests
and its expansion near human settlement and communica-
tion routes demonstrates that it is a synanthropic plant in
our climate zone.

The presence of Viscum pollen in pollen spectra has
been compared with the results of pollen monitoring,
moss samples and with the contemporary share of mistle-
toe shrubs.

The appearance of Viscum pollen in the Holocene
is related to improved climate conditions. However, the

causes of the subsequent decrease and even disappearance
remain unclear. Further research is required to determine
which factor: the climate, human activity, fires or insects
attacking the trees was responsible. There are numerous
publications documenting the impact of these factors on
the present-day population of mistletoe. The expansion
of new species of trees may have been an important fac-
tor, too.

The next stage of the research will be the comparison
of the results of annual pollen monitoring with the meteo-
rological data from the Grzmigca weather station. The first
observations indicate that the meteorological data from the
station in Grzmig¢ca show a considerable year-to-year vari-
ability. The presence of Viscum pollen grains in Grzmigca
is not clearly connected with the average monthly tem-
peratures. Low temperatures in January and February (min.
-15.5; -18.2° C, respectively) in 2000, 2003 and 2004 are
probably responsible for the absence of the Viscum pollen.
But how to explain the relatively high percentage of mistle-
toe in 2006 and low average temperatures in the beginning
of the year? These aspects require further research.

4. Conclusions

The main problem that we have tried to explain is whether
and how closely pollen rain reflects the presence of Vis-
cum shrubs. Now we can assume that even a single pollen
may indicate the presence of a large Viscum population.
Furthermore, the moss sample from the Retno site proves
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that Viscum pollen is able to spread in deciduous forests
despite the growth of leaves on the trees.

Another problem is why so many positions of Vis-
cum shrubs are so poorly represented in pollen spectra.
It should be remembered that the low presence of mistle-
toe pollen may be influenced by several different factors.
Therefore, mistletoe should not be considered to be a poor
pollen producer, it is a species pollinated by both insects
and wind. Our results have shown that Viscum is not a low
pollen producer, but confirmed its inefficient pollen dis-
persal.

Mistletoe is dioecious, but female species predominate.
Such a situation can be observed not only in Grzmigca,
but in other areas in Poland, too. This is because males,
compared with females, are less resistant to frost. Another
reason for the variability of the structure may be higher
mortality of male plants both at the embryonic as well as
the later stages of development.

In conclusion, we may underscore that despite the am-
ple presence of mistletoe in the tree stand, the amount of
Viscum pollen in the pollen spectra can be low or none.
The determination of the presence of Viscum pollen in the
sample requires that a sufficient number of pollen grains
are counted in each sample. Our calculations show that
about 1000 AP and NAP (and not less than 700) is ap-
proximately the minimum requireed to meet the test of
Viscum pollen in the sample.
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