Explanation to tables

The XylemDB includes anatomical descriptions and classifications of the xylem and phloem of herbs, shrubs and trees of 140 families of dicotyledonous Angiosperms. 

Anatomical pictures of about 3400 species are presented.

Morphology and age of plants Life forms: Definitions after Ellenberg and Mueller-Dombois 1967

P: Trees >300 cm

N: Shrubs 50 – 300 cm 

Z: Woody chamaephytes. Dwarf shrubs less than 50 cm high.

Ch: Chamaephytes: Semi woody or herbaceous dwarf shrubs. 

H: Hemicryptophytes: Perennial herbaceous plants with periodic shoot reduction  a G: Remnant shoot system that lies at the soil surface. 

T: Therophytes. Annuals. Plants which complete their life cycle within one year.  

Height of plants in cm. 

According to Aeschimann et al. 2004 

Age of plants
Maximum age of analyzed species are documented in Schweingruber, F.H and Poschlod, P. 2005 and Landolt E 2010: Flora Indicativa  

top  

Ecology 

Occurrence in vegetation zones: For plants in the region of the alpine arcade mainly after Aeschimann et al. 2004. For the Canary islands after Schönfelder 1997.  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Chorology

Distribution areas. For plants in the region of the alpine arcade mainly after Aeschimann et al. 2004. For the Canary islands Hohenester and Welss 1993
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Technical remarks 

Microscopic techniques are documented in Schweingruber, F.H and Poschlod, P. 2005 

F.H. Schweingruber, Börner A. Schulze E.-D. 2008

 
Definition of anatomical features 1.2.09

Growth ring boundaries

1 Growth rings distinct and recognizable

2 Growth rings absent

2.1 Only one ring

2.2 without secondary growth 

Vessels

3 Ring porous.

4 Semi-ring-porous

5 Diffuse-porous
6 Vessels in intra-annual tangential rows 

7 Vessels in intra-annual tangential rows

8 Vessels in dendritic patterns

9 Vessels predominantly solitary

9.1 Vessels in radial multiples of 2 to 4 common

10 Vessels in radial multiples of 4 or more common

11 Vessels predominately in clusters

13 Vessels with simple perforation plates 

14 Vessels with scalariform perforation plates 

20 Intervessel pits scalariform

20.1 Intervessel-pitting pseudoscariform to reticulate

21 Intervessel pits opposite 
22 Intervessel pits alternate 
29 Vestured pits
31 Vessel-ray pits with large apertures. Salix/Laurus-type

32 Vessel-ray pits with large horizontal apertures Hamamelidaceae-type

36 Helical thickenings in vessels and/or fibers present

39.1 Vessel cell-walls thick >2µm

40.1 Earlywood vessels: Tangential diameter <20 µm 

40.2 Earlywood vessels: Tangential diameter 20-50 µm 

41 Earlywood vessels: Tangential diameter 50-100 µm 

42 Earlywood vessels: Tangential diameter 100 – 200 µm

50 Vessel no./mm2 in early wood:  <100 /mm2
50.1 Vessel number in early wood: 100-200 /mm2
50.2 Vessel number in earlywood 200 – 500 -1000 /mm2
56 Tylosis with thin walls 

58 Dark staining substances in vessels and/or fibers (gum, tannins) 

59 Vessels absent or cannot distinguished from fibers

60 Vascular/vasicentric tracheids, type Daphne

Fibers

60.1 Fibers absent

61 Fiber-pits small and simple to minutely bordered <3µm = libriformfibers. 

62 Fiber-pits large and distinctly bordered >3µm = fibertracheids

65 Septate fibers present

67 Thick- and thin-walled fiber bands, Acer type
68 Fibers thin-walled

69 Fibers thick-walled

70 Fibers thin- to thick-walled

70.1 Intra annual thick-walled tangential fiber-bands

70.2 Tension wood present
70.3 Fibers absent in the center, present at the periphery of the stem.
Axial parenchyma

75 Parenchyma absent or not to recognize on cross-sections

76 Parenchyma apotracheal-diffuse and in aggregates

79 Parenchyma paratracheal (scanty and vasicentric)
79.1 Parenchyma pervasive 

79.2 Parenchyma intervascular, type Crassulaceae

85 Axial parenchyma bands > 3 cells (type Ficus, Urtica)

86 Axial parenchyma in narrow bands or lines (type Quercus)

89 Parenchyma marginal

89.1 Parenchyma marginal thin walled, dark in polarized light

89.2 Ring shake (type Saxifraga)
Rays

96 Rays exclusively uniseriate

97 Rays width predominantly 1-3 cells 

98 Rays commonly 4-10 seriate

99 Rays commonly >10 seriate

99.1 Vascular bundle form remaining

99.2 Stem lobed

100.1 Rays confluent with ground tissue

100.2 Rays disappear in polarized light

101 Aggregate rays

102 Ray height >1mm 

103 Rays of two distinct sizes (tangential section)

104 Ray: all cells procumbent (radial section)

105 Ray: all cells upright or square (radial section)
106 Ray: heterogeneous, 1 cell row upright (radial section)

107 Ray: heterogeneous, 2-4 cell rows upright (radial section)

108 Ray: heterogeneous, >4 cell rows upright (radial section)

110 Rays with sheet cells (tangential section)    

117 Rayless

Storied tissue (tangential section)

120 Storied axial tissue (parenchyma, fibers, vessels, tangential section)

Canals

124 Oil and mucilage cells

129 Axial inter-xylary secretory duct diffuse. 

193a Cichorium intybus Asteraceae, herb, normal light 200x

193a Cichorium intybus Asteraceae, herb, polarized light 400x

130 Radial inter-xylary secretory duct

Cambial variants

133 Successive cambia: Caryophyllacea type

133.1 Successive cambia: Concentric arranged single vascular bundles

133.2 Successive cambia: Concentric continuous

134 Successive cambia: Diffuse = foraminate

134.1 Conjunctive tissue thin walled (Parenchyma)

135 Interxylary phloem present (produced by one or an absent cambium)

135.1 Interxylary periderm (cork-band)

Crystals

136 Prismatic crystals present

142 Prismatic crystals in axial chambered cells

144 Druses present

149 Rhaphides present

150 Acicular crystals present 

153 Crystal sand present

Bark

R1 Groups of sieve tubes present

R2 Groups of sieve tubes in tangential rows

R2.1 Groups of sieve tubes in radial rows

R3 Distinct ray dilatations

R4 Sclereids in phloem and cortex

R6 Sclereids in radial rows

R.6.1 Sclereids in tangential rows

R.6.2 Sclereids in tangential arranged groups, type Rhamnus

R7 With prismatic crystals

R7.1 With acicular crystals

R8 With crystal druses

R9 With crystal sand

R9.1 unstructured crystals, type Cheirolophus 

R10 Phloem not well structured, all cells with similar forms
R11 With rhaphides

R12 With ducts with surrounding secretory cells 

R12.1 With latex or slime produced by normal parenchyma cells
R13 Tannins in parenchyma cells 

R14 Cortex with aerenchyma

R15 Oil in ray cells
R16 Phellem consists on regular arranged rectangular cells (type Rosaceae)

R17 With phelloids

Pith

P1 With medullary phloem or vascular bundles

P2 With laticifers or intercellular canals
Additional features
70.3 Center parenchymatic, periphery fibrous
Magnifications:

20, 40, 100, 200 400 and 1000 times.
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