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Transverse sections of the stems of Vaccinium myrtillus revealed that the pith is oval, round or drop
shaped. In contrast, in V. vitis-idaea it is usually radially angular (triangular, tetragonal etc.). This
difference can be used to distinguish the vegetative remains of these plants in peat sediments.
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Introduction

Vegetative remains of various species of the family Vacciniaceae are common in peat sedi-
ments (Miiller 1927, 1929, Puchmajerova 1942, 1944, 1945, Kotouckové 1963, Dohnal et
al. 1965, Grosse-Brauckmann 1986, Dupont 1987, Joosten 1995, Herbichowa 1998,
Novékova 2000, Svobodova & Soukupova 2000). Unfortunately the consistency and age
of fossil material often makes a precise determination difficult. Greguss (1945), Odell et
al. (1989) and Schweingruber (1990) describe the microscopical anatomy of wood but did
not mention the pith. The aim of the present paper is to precise the results of Steiner (1999)
and demonstrate that the cross-sectional shape of pith differs in Vaccinium myrtillus L. and
V. vitis-idaea L. and the difference is of diagnostic value.

Materials and methods

Stems of both fossil and recent plants were studied (217 stems of V. myrtillus and 172
stems of V. vitis-idaea — Appendix 1). Fossil material (from early Subatlantic — samples
no. 4, 5) came from peat profiles in the sandstone region of the AdrSpassko-teplické skaly
Protected Nature Reserve near the town of Broumov in the NE part of the Czech Republic
(16°10'N, 50°30'E, regional altitude range 480-785 m a.s.1.). Living specimens came from
moist sites (peat-bogs —no. 9, 10, 11, 14), hydrologically mesic sites (forests —no. 3,7, 12,
13, 18) and dry sites (rocks —no. 1, 2, 6, 8, 15, 16, 17). Samples no. 19 and 20 were from
the collections of the Swiss Federal Institute for Forest, Snow and Landscape Research
WSL. In most cases, three internodal stem sections were analysed per plant. To determine
whether the cross-sectional shape of pith is the same throughout a plant, sections were
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taken from the green apical, dark green and brown middle region of the stem, and the dark
brown underground shoots. In total, 552 stem sections of V. myrtillus and 506 of V. vitis-
idaea were studied (Appendix 1).

The log-linear analysis of the data was done using S-plus 4 software (Data Analysis
Products Division, MathSoft, Seattle).

Nomenclature of taxa follows Rothmaler (1995).

Results

In cross-section of stem the pith shape is either: (i) oval, round or drop-like (Fig. 1), (ii) ra-
dial (Figs. 2, 3), or (iii) indefinite (Fig. 4). In 87.9% of the stem sections of V. myrtillus the
pith was oval (Fig. 1), round or drop-shaped. In contrast, in 87.6% of those of V. vitis-idaea
it was radial, triangular (Fig. 2), tetragonal (Fig. 3), pentagonal or a similar shape. Some-
times both species had indefinitely shaped pith (Fig. 4) or the shape typical of the other
species (Table 1). The species differed significantly in the shape of their pith (df = 80, F =
172.49,P < 0. 001) but not in the locality from which the plants were collected (df =85, F
=0.0001, P = 0.98), which indicates that hydrology or phytogeography did not affect this
morphological character.

Table 1. — Distribution of the different pith shapes in stem sections of Vaccinium myrtillus (n = 552) and V. vitis-
idaea sections (n = 506). Percentages of samples attributed to a particular pith shape are shown.

Pith form V. myrtillus V. vitis-idaea
Oval, round 87.9 3.1

Radial 3.1 87.6
Indefinite 9.0 9.3
Discussion

The remains of plants of the family Vacciniaceae are a frequent compoment of peat sedi-
ments. Stem characters of Vaccinium species are well described (Greguss 1945, Vander
Kloet 1983, Odell et al. 1989, Schweingruber 1990) but not that of the pith. The present
paper shows that it is possible to identify stems of V. myrtillus and V. vitis-idaea using dif-
ferences in the shape of the pith. The pith in cross-section of Vaccinium varies little in
shape through the whole shoot. In specimens with thick stems, it is mostly possible to
identify Vaccinium myrtillus by the presence of multiseriate rays (Greguss 1945,
Schweingruber 1990). The samples we analysed came from 6 European countries and the
shape of the pith was not influenced by the hydrology of the site or its geographical posi-
tion. Roots of plants of the family Vacciniaceae lack pith so the roots of those plants,
which are common in peat cannot be identified in this way (Schweingruber 1978, Steiner
1999).
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Fig. 2. — Stem section of Vaccinium vitis-idaea with triangular shaped pith. Magnification 200 x.
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Fig. 3. — Stem section of Vaccinium vitis-idaea with tetragonal shape of pith. Magnification 200 x.

Fig. 4. — Stem section of Vaccinium myrtillus with pith of indefinite form. Magnification 40 x.
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Souhrn

Vegetativni zbytky rostlin z Celedi Vacciniaceae tvoii vyznamnou soucdst raselinnych sedimentti. Dany piispé-
vek demonstruje vyuZiti mikroskopického znaku k determinaci fosilnich lodyh druht V. myrtillus a V. vitis-idaea.
Na transversalnim fezu stonkem V. myrtillus 1ze sledovat dieii ovalného ¢i kruhového tvaru, pfip. tvarem pfipomi-
najici kapku, V. vitis-idaea zde tvori dien paprsCitou (trojihelnikovitd, Ctyithelnikovitd apod.). Celkem bylo
zkoumano 217 rostlin druhu Vaccinium myrtillus, u nichz bylo sledovano 552 pfi¢nych fezi stonkem a dale 172
rostlin Vaccinium vitis-idaea, kde bylo zkouméno celkem 506 fezi. Rostliny pochazeji z 6 evropskych stati a ne-
byl u nich prokazan vyznamny vliv zemépisné polohy ¢i hydrologickych poméri lokality na popsany morfolo-
gicky znak.
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Appendix 1. — Source and number of samples of Vaccinium myrtillus and V. vitis-idaea. Samples No. 1-18 were
collected by the first author, 19 and 20 by the second and third author at various localities in Switzerland. ? — un-
certain data.

No Species Locality Altitude Habitat Number Number
(m) of of
samples sections
analysed
1 V.myrtillus Czech Republic: Labské piskovce sandstone 500 rock 10 30
region
2 V.myrtillus Czech Republic: Adrspassko-teplické skély 600 rock 10 30
sandstone region
3 V.myrtillus Czech Republic: near Rakovnik 380 forest 10 30
V. myrtillus Czech Republic: Kancelaisky piikop peat 650 Ipeat 15 15
profile in the AdrSpassko-teplické skaly region
5 V.myrtillus Czech Republic: Kravi hora peat profile in the 700 Ipeat 8 8
Adr3paSsko-teplické skély region
6 V. myrtillus Poland: Biele Skaly (White Rocks) Nat. Prot. 650 rock 10 30
Res. Gory Stolowe
7 V.myrtillus Poland: Biele Skaly (White Rocks) Nat. Prot. 650 forest 10 29
Res. Gory Stolowe
8 V. myrtillus Norway: near Vettisvegen 50 rock 10 30
9  V.myrtillus Norway: Halley Jostedalen 450 peat 10 30
10 V. myrtillus Norway: near Nigardsbreen 400 peat 11 32
11 V. myrtillus Norway: near Raubergstolen 1000 peat 10 30
12 V. myrtillus Norway: near Galdhopigveien 900 forest 10 30
13 V. myrtillus Norway: near Pollfossen 550 forest 10 30
14 V. myrtillus Norway: near Trollstigen 700 peat 10 29
15 V. myrtillus Sweden: near Torpasjon, rest stat. Kungsbacka 30 rock 10 30
16 V. myrtillus Sweden: near Stromstad 0 rock 10 30
17 V. myrtillus Sweden: near Dyne Camping 0 rock 11 33
18 V. myrtillus Italy: near Toblach Zee 1000 forest 7 17
19 V. myrtillus Switzerland: Schweingruber's preparation - - 10 12
collection
20 V. myrtillus Switzerland: Steiner's preparation collection - - 25 47
1 V.vitis-idaea Czech Republic: Labské piskovce sandstone 500 rock 10 30
region
2 V.vitis-idaea Czech Republic: AdrSpassko-teplické skaly 600 rock 10 30
sandstone region
3 V.vitis-idaea Czech Republic: near Rakovnik 380 forest 10 30
6  V.vitis-idaea Poland: Biele Skaly (White Rocks) Gory 650 rock 10 30
Stolowe Nature Reserve
7 V.vitis-idaea Poland: Biele Skaly (White Rocks) Gory 650 forest 10 30
Stolowe Nature Reserve
8  Vvitis-idaea Norway: near Vettisvegen 50 rock 10 30
9 V.vitis-idaea Norway: valley Jostedalen 450 peat 10 30
10 V. vitis-idaea Norway: near Nigardsbreen 400 peat 11 33
11 V. vitis-idaea Norway: near Raubergstolen 1000 peat 10 30
12 V. vitis-idaea Norway: near Galdhopigveien 900 forest 10 30

13 V. vitis-idaea Norway: near Pollfossen 550 forest 10 30
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14 V. vitis-idaea Norway: near Trollstigen 700 peat 10 30

15 V. vitis-idaea  Sweden: near Torpasjon, rest station 30 rock 10 30
Kungsbacka

16 V. vitis-idaea  Sweden: near Stromstad 0 rock 10 30

17 V.vitis-idaea  Sweden: near Dyne Camping 0 rock 11 33

18 V. vitis-idaea Italy: near Toblach Zee 1000 forest 10 30

20 V. vitis-idaea  Switzerland: Steiner's preparation collection - - 10 20
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