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FOREWORD 

The � Multilingual Glossary of Tenns used in Wood Anatomy» 

is based on the English version issued inl 933 and revised inl 957 

by the Committee of Nomenc/,ature of the International Associa

tion of Wood Anatomists. A second revision comprising the im

provement of the definitions of certain terms and the omission 

of deprecated synonyms resulted in the text of this edition. It was 

translated by active members of the Association into their mother

tongue: French, German,ltalian,Portuguese,SpanishandCroato

Serbian. For technical reasons only languages written in Latin 

characters could be included. 

The Glossary consists of two parts, the first being a comparative 

index arranged alphabetically according to the English terms 

with the equivalent expressions in the six other languages; the 

second consisting of seven dictionaries explaining the terms by 

definitions in each of the languages concerned. 

Financial aid for the publication of this manuel has been obtain

ed from the Centenary Foundation 1955 of the Swiss Federal 

Institute of Technology (ETH) and the Swiss Forest Research 

Institute. The council members of the International Association 

of Wood Anatomists hereby express their appreciation and gra

titude for this generosity. 

A. Frey-Wyssling 

(Secretary· Treasurer) 
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ENGLISH VERSION 

By the Committee on Nomenclature of the 
International Association of Wood Anatomists 1956 

L. Chalk, Oxford, England 
B. Huber, Munich, Germany 
D. Normand, Nogent-sur-Marne, France 
E.W. J. Phillips, Princes Risborough, England 
B. J. Rendle, Princes Risborough, England 

First edition: Glossary of terms used in describing woods · 
Tropical Woods 36, 1933; 1-13 

Second edition: International Glossary of Terms used in Wood Anatomy 
Tropical Woods 107, 1957; 1-36 
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Awn. -+ Callitrisoid thickening. 

Bark. (1) - A non-technical term used to cover all the· tissues outside the xylem 

cylinder. In older trees usually divisible into inner (living), -;,. Phloem, and outer 

(dead), --+ Rhytidome. 

Bark, early. (2) - The hark formed during the earlier stages of the season (_,,,. early 

wood). N otc: In typical cases ( Alnus, Betula) consisting mainly of sieve tubes 

with companion cells, or sieve cells. 

Bark, hard, (3) - The part of the hark that consists of fibres or other strengthening 

cells: sometimes in concentric layers that alternate within a growth ring with layers 

of soft bark, or more irregularly distributed in a ground tissue of soft bark. A layer 

of hard bark formed at the end of the season ( as in Quercu.s and Castanca) is called 
the Terminal layer. 

Bark, late. (4) - The bark formed during the later stages of the season (-* late 

wood). In typical cases coll8isting mainly of hark parenchyma and only fewer and 
smaller sieve tubes or sieve cells. At the end of the season there is sometimes a 
terminal layer (- Bark, hard) of fibres. 

Bark, soft. (.5) - The part of the bark that consists of sieve tubes and parenchyma1ous 

and. suherized cells, but not including fibres or otlu�r strengthening cells; present 

either as concentric layers that alternate within a growth ring with layers of hard 
bark, or forming a ground tissue in which the cells of the hard bark are irregularly 

distributed. 

Brachysclereid. --+ Stone cell. 

Callitrisoid, thickening. (6) - Pairs of bars of thi<.:kening across the pit, as in 
Callitris. Also described as awns when seen in section. Syn. A w n. 

Cambial initial. (7) - An individual cell of the cambium (- Fusiform initial and 
Ray initial). 

Cambial zone. (8) - A term of convenience for the layer of varying width composed 
of cambial initials and their undifferentiated derivatives. 

Cambium. (9) - The actively dividing layer of cells that lies between, and gives rise 
to, secondary xylem and phloem ( va8cular cambium). 

Cambium, cork. - Phellogen. 

Cambium, storied. (] O) - Cambium characterized by a horizontal seriation of the 

initials. 

Cell. (11) - A chamber or compartment al some time containing a protoplast; cells 

form the structural units of plant tissues. 
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Cell wall. (12) - The limiting membrane of a cell. In mature cells it consists onto

genetically of several superimposed walls, as follows: 

Primary wall. The wall of the meristematic cell modified during differentiation 

(not to he confused with the thin, markedly anisotropic, first-formed part of the 

secondary wall). - Lamella, compound middle. 

Secondary wall. The wall formed inside the primary wall. 

Tertiary wall. Innermost layer of the cell wall next to the cell-lumen, often with 

warts. 

Cell wall check. ( 13) - A fissure in the secondary cell wall, as in the tracheids of 

compression wood. 

Companion cell. (14) - A sister cell of a sieve-tube member, intimately connected 

with it and retaining the nucleus and dense cytoplasm. Note: Companion cells may 

undergo some transverse or other divisions preceding their differentiation. 

Conjunctive tissue. ( 15) - A special type of parenchyma associated with included 

phloem. Note: Sometimes forming anastomosing concentric bands, as in Avicennia, 

or enclosing the phloem strand, as in Strychnos. 

Cork. (16) - A non-technical term for phellem. 

Cortex. (17) - The primary ground tissue of a stem or root between the epidermis 

or phellem and the vascular system. 

Crassula(e). ( 18) - The thicker portion of the intercellular layer and primary cell 

walls between primary pit-fields. 

Cross-field. ( 19) - A term of convenience for the rectangle formed by the walls of 

a ray cell and an axial tracheid, as seen in a radial section. Used mainly for conifers. 

Crystal. (20) - The following are among the types commonly distinguished: 

Acicular. A slender, needle-shaped crystal. Note: Not to be confused with a styloid, 

which is a columnar crystal. 

Crystal sand. A granular mass of very fine crystals. 

Druse. A globular cluster of crystals, sometimes with an organic core, either attached 

to the cell wall by a peg or lying free in the cell. 

Raphid(e), raphis, pl. raphides.A needle-shaped (acicular) crystal occurring typi

cally as one of a closely packed, sheaf-like bundle. 

Styloid. An elongated crystal, typically about four times as long as broad, with 

pointed or square ends. 

Crystalliferous cell. (21) - A cell containing one or more crystals. Note: Radial 

and axial parenchyma cells are often crystalliferous; fibres less commonly. 

Crystalliferous cell, chambered. (22) - A crystalliferous cell that is divided into 

compartments by septa. 
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Druse. --+ Crystal. 

Element. (23) - A general term used for an individual cell. Note: Used in wood 

anatomy, particularly to distinguish between vessels and the individual cells of which 

they are composed-the vessel elements or vessel members. 

Elements, axial. (24) - A term of convenience in wood anatomy for all the cells 

other than those of the rays. 

Elements, congeneric. (25) - Cells of the same anatomical type. 

Elements, storied. (26) - Cells arranged in tiers as seen on the tangential surface. 

Elements, vertical. --+ Elements, axial. 

End wall. (27) - A term of convenience in wood anatomy for (a) A wall at right 

angles to the longitudinal axis of a parenchyma cell, i.e. for the tangential walls of 

ray cells or the transverse walls of axial parenchyma cells, and (b) The oblique or 

transverse wall between two vessel members. 

End wall, nodular. (28) - The end wall of a parenchyma cell having a headed 

appearance in sectional view. 

Epidermis. (29) - The outermost layer of cells on the primary plant body; often 

with strongly thickened and cuticularized outer walls; sometimes consisting of more 

than one layer of cells. 

Epithelial cell. (30) - A cell of the epithelium. 

Epithelial layer. --+ Epithelium. 

Epithelium. (31) - The layer of secretory parenchymatous cells that surrounds an 

intercellular canal or cavity. Syn. E p i t h e I i a l l a y  e r .  

Fibre, Fiber (Am.). (32) - A general term of convenience in wood anatomy for any 

long, narrow cell of wood or bast other than vessels and parenchyma. Note: Often 

further qualified as wood fibres or hast fibres; the former including both the tra

cheids of gymnosperms and the libriform wood fibres and fihretracheids of woody 

angiosperms. Also used loosely for wood elements in general. 

Fibre, bast. {33) - A fibre of the phloem. 

Fibre, gelatinous. (34) - A fibre having a more or less unlignified inner wall with 

a gelatinous appearance (-+ Wood, tension). 

Fibre, intermediate. --+ Parenchyma cell, fusiform. 

Fibre, libriform wood. (35) - An elongated, commonly thick-walled cell with simple 

pits; usually distinctly longer than the cambial initial as inferred from the length 

of vessel members and parenchyma strands. 
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Fibre, septate wood. (36) - A fibre with thin transverse walls across the lumen. 
Note: In these elements the protoplast divides after the formation of the secondary 

cell wall. 

Fibre, substitute. ---'>- Parcnchyma cell, fusiform. 

Fibre, wood. (37) - A fibre of the xylem. 

Fibre-tracheid. (38) - A fibre-like tracheicl; commonly thick-walled with a small 

lumen, pointed ends, and bordered pit-pairs having lenticular to slit-like apertures. 

This term is applicable to the late wood tracheids of gymnosperms as well as to the 

fibre-like tracheids of woody angiosperms. 

Fibril. ( 39) - A thread-like component of cell walls, visible under an optical or light 

microscope. Note: This term, used without qualification, is equivalent to "macro

fibril" as opposer! to the ultraslructurnl "microfibril". 

Fibril angle. (40) - The angle hetv.-cen the longitudinal axis of the cell and the 

direction of the fibrils in the cell wall. 

Fusiform initial. (41) - A cambial initial giving rise to an axial clement of xylem 

or phloem; it is spindle-shaped (fusiform) as seen in tangential section. 

Glassy wood. ---'>- \Vood, compression. 

Growth layer. (4,2) - A layer of wood or bark produced apparently duriI1g one 

gro,ving period; frequently, especially in woods of the temperate zones, divisible 

into early and late wood or bark. 

Gum duct. ( 43) - An intercellular canal containing gum. 

Hard streak. ---+ Wood, compression. 

Heartwood. ( 44) - The inner layers of wood which, in the growing tree, have ceased 

to contain living cells and in which the reserve materials (e.g. starch) have been 

removed or converted into heartwood substances. It is generally darker in colour 

than sapwood, though not always clearly differentiated (---'>- ·wood, intermediate). 

Idioblast. ( 45) - A cell differing markedly in form and content8 from other con

stituents of the same tissue. Note: Examples in wood arc certain crystalliferous cells, 

oil cells and mucilage cells. 

Indenture. (46) - A narrow groove in the transverse (horizontal) wall of a ray cell 

along the junction with the tangential (end) wall. In radial section an indenture 

appears as a depression in the transverse wall where the tangential wall is inserted. 
Note: Used only for conifers. 
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Intercellular canal. ( 4 7) - A tubular intercellular space of indeterminate length, 

generally serving as a repository for resin, gum, etc., secreted by the epithdium. 

Note: May be (a) axial, or (b) radial (within a ray). Syn. Re s i n  c a n a l, 

G u m d u  c t (-+ Intercellular cavity). 

Intercellular canal, radial. ( 48) - A canal extending across the grain m a raclial 

direction, contained in a fusiform ray. 

Intercellular canal, traumatic. ( 49) - A canal formed in response to injury to 

the living tree. Note: Often abnormal in size and may be axial or radial. 

Intercellular cavity. (.50) - An inlercellular space of limited length, gencrnlly serv

ing as a repository for resin, gum, etc., and generally formed in response to injury 

to the living tree (-+ Interccllular canal). 

Intercellular layer. ( 51) - The layer between adjacent cells; it is isotropic and lacks 

cellulose. Syn. M i d d I e 1 a m e  11 a .  Note: The interccllular layer often appears 

to merge imperceptibly into the primary cell walls (-+ Lamella, compound middle), 

and special techniques may he needed distinguish it. 

Intercellular space. (52) - A space between cells. Two types can be distinguished: 

Secretory, including intercellular canals and intercellular cavities, which may he 

schizogenous, lysigenous or schizo-Iysigenou�. 

Non-secretory, i.e. an interstitial space. 

Interstitial space. (53) - A non-secretory space between cells. 

Lamella, compound middle. (54) - In wood anatomy a term of convenience for 

the compound layer between the secondary walls of adjacent cells, consisting of two 

primary cell walls and an intercellular layer of varying thickness. 

Lamella, middle. -+ See Intercellular layer. 

Latex canal. -+ Latex tube. 

Latex trace. (.55) - A term used to describe the slit-like passages (as they appear 

in seasoned timber) running radially through the wood of certain latex-bearing 

trees (notably Alstonia spp. and Dyera spp. of the Apucynaceae). They are charac· 

terlzcd by the presence of latex lubes and have their origin in the traces from the 

leaves and axial buds. Incorrectly called latex canals and latex ducts (-+ Latex 

tube). 

Latex tube. (56) - A laticifer enclosed in a ray. Note: The tubes arc modified cells 

or series of cells and not intercellular canals. 

Laticifer. (57) - A general term for cells containing latex. Note: May be a single 

cell or a series of tubular cells. 
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Lenticel. (58) - A specialized portion of the periderm, variously shaped, but often 

lenticular, consisting of loosely arranged cells that are never more than slightly 

suberized; serving for the exchange of gases through the otherwise impermeable 

periderm. 

Lumen, pl. lumina. (59) - The cell cavity. 

Lysigenous. (60) - Formed by a disorganization or dissolving of cells. 

Medullary ray. - Ray. 

Meristem. (61) - A tissue capable of active cell division, thereby adding new cells 

to the plant body (--+ Meristem, apical and Cambium). 

Meristem, apical. (62) - The meristem at the growing point of shoots and roots. 

Metaxylem. (63) - Later-formed primary xylem, with pitted tracheary elements 

(--+ Protoxylem). 

Mucilage cell. (64) - A specialized cell of the ray or axial parenchyma containing 

mucilage; typically rounded in outline. Note: Limited to woody dicotyledons and 

similar to an oil cell, except for contents. 

Oil cell. ( 65) - A specialized cell of the ray or axial parenchyma containing oil, 

typically rounded in outline. Note: Limited to woody dicotyledons and similar to 

a mucilage cell, except for contents. 

Parenchyma. (66) - Tissue composed of cells that are typically brick-shaped or 

isodiametric and have simple pits; formed in wood from (a) fusiform cambial 

initials by later transverse divisions of the daughter cells (axial parenchyma), or 

(b) ray initials (ray or radial parenchyma). Syn. So f t  t i s s u e, St o r a g e  

tis s u e . (--+ Parenchyma cell, fusiform). Note: Primarily concerned with the 

storage and distribution of food materials. Termed wood parenchyma or xylem 

parenchyma if occurring in the xylem, and phloem parenchyma if in the phloem. 

Parenchyma, abaxial. --+ Parenchyma, unilaterally paratracheal. 

Parenchyma, adaxial. -+ Parenchyma, unilaterally paratracheal. 

Parenchyma, aliiorm. (67) - Paratracheal parenchyma with wing-like lateral exten

sions, as seen in cross section. 

Parenchyma, apotracheal. (68) - Axial parenchyma typically independent of the 

pores or vessels. Note: This includes Terminal, Diffuse, and Banded apotracheal 

parenchyma. 

Parenchyma, axial. (69) - Parenchyma cells derived from fusiform cambial 

initials. (--+ Parenchyma, ray). 
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Parenchyma, banded. (70) - Axial parenchyma forming concentric lines or bands, 

as seen in cross section. Note: Termed Apotracheal banded, if typically independent 

of the vessels; Paratracheal banded, if associated with the vessels. 

Parenchyma, confluent. (71) - Coalesced aliform parenchyma forming irregular 

tangential or diagonal bands, as seen in cross section. 

Parenchyma, diffuse. (72) - Single apotracheal parenchyma strands or cells distri

buted irregularly among fibres, as seen in cross section. 

Parenchyma, diffuse-in-aggregates. (73) - Apotracheal parenchyma cells that 

tend to be grouped in short tangential lines from ray to ray, as seen in cross section. 

Syn. Di f £u s e  - z o n  a t e. Note: This type is often also reticulate (- Paren

chyma, reticulate). 

Parenchyma, disjunctive. (74) - Axial or radial parenchyma cells partially dis

joined during the process of differentiation; contact is maintained by means of 

tubular processes. 

Parenchyma, initial. (75) - Apotracheal parenchyma cells occurring either singly 

or forming a more or less continuous layer of variable width at the beginning of a 

season's growth (-+ Parenchyma, terminal). 

Parenchyma, longitudinal. -+ Parenchyma, axial. 

Parenchyma, metatracheal. -+ Parenchyma, banded. 

Parenchyma, paratracheal. {76) - Axial parenchyma associated with the vessels 

or vascular tracheids. Note: This includes Scanty paratracheal, Vasicentric, Aliform 

and Confluent parenchyma. 

Parenchyma, phloem. (77) - Parenchyma occurring in the phloem. 

Parenchyma, ray. (78) - Parenchyma composing the rays wholly or in part. Syn. 

Ra d i a l  p a r e n c h y m a . 

Parenchyma, reticulate. (79) - A descriptive term for the net-like pattern formed 

on the cross section by rays and regularly spaced bands or lines of axial parenchyma 

when the bands or lines and the rays are of about the same width and distance apart 

(-+ Parenchyma, scalariform). 

Parenchyma, scalariiorm. (80) - A descriptive term for the ladder-like pattern 

formed on the cross section by rays and regularly spaced bands or lines of axial 

parenchyma when the latter are distinctly narrower than the rays (--* Parenchyma, 

reticulate) 

Parenchyma, scanty paratracheal. (81) - Incomplete sheaths or occasional 

parenchyma cells around the vessels. 
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Parenchyma, terminal. (82) - Apotrac:heal parenchyma cells occurring either 

singly or forming a more or less continuous layer of variable width at the close of 
a season's growth. Note: Before a distinction was made between "terminal" and 

"initial" parenchyma, this term was used to include Loth forms and is still used in 

this sense as a term 0£ convenience. 

Parenchyma, traumatic. (83) - Parenchyma cells of irregular size, shape and 

distribution resulting from injury to the camhimn. Syn. W o u n d p a r c n · 

c h y m a. 

Parenchyma, unilaterally paratracheal. (8t1) - Para tracheal parenchyma limited 

to the outer (abaxial) or inner (ada xial) sides of the vessels. Note: Such paren

chyma may he further distinguished as Unilaterally scanty, Unilaterally uliform or 

Unilaterally confluent. Syn. A b a x i a I , A d  a x i al p a r e n c  h y m a .  

Parenchyma, vasicenlric. (85) - Paratracheal parenchyma forming a complete 

sheath around a vessel, of variable width and circular or slightly oval in cross 

section. 

Parenchyma, vertical. - Parenchyma, axial. 

Parenchyma, wood. -'>- Parenchyma, xylem. 

Parenchyma, wound. -+ Parenchyma, traumatic. 

Parenchyma, xylem. (86) - Parcnchyma occurring in the xylem. Usually in two 

systems: ( a) axial, and (h) radial ( ray pan�nchyma). Syn. W o o d p a r c n . 

c h y m a . 

Parenchyma cell, fusiform. (87) - An axial parenchyma cell, derived from a fusi

form initial without subdivision (-+ Parenchyma strand). 

Parenchyma cell, septate. (88) - An axial or radial parenchyma cell with one or 

more thin transverse walls across its lumen. Note: In these elements the protoplast 

divides after the formation of the secondary cell wall. 

Parenchyma strand. (89) - An axial series of two or more parenchyma cells 

derived from a single fusiform initiul (-'>- Parcnchyma cell, fusiform). 

Perforation, multiple. (90) - A perforated end wall in a vessel element consisting 

of two or more openings in a perforation plate(-+ Perforation, simple). 

Perforation, simple. (91) - A single and usually large and more or less rounded 

opening in the perforation plate (-'>- Perforation, multiple). 

Perforation, vessel. (92) - An opening from one vessel member to another. 

Perforation plate. (93) - A term of convenience for the area of the wall ( originally 

irnperforate) involved in the coalescence of two members of a vessel. 
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Perforation plate, ephedroid. (94) - A plate having a small group of circular 

openings (as in Ephedra). 

Perforation plate, reticulate. (9S) - A plate with multiple perforations having a 

net-like appearance (as in certain Bignoniaceae). 

Perforation plate, scalariform. (96) - A plate with multiple perforations elongated 

and parallel. The remnants of the plate between the openings are called Bars. 

Perforation rim. (97) - The remnant of a perforation plate forming a border ahout 

a simple perforation. 

Periderm. (98) - The layers that replace the epidermis as the impermeable covering 

of older stems and roots, consisting of phellem (cork), phellogcn and phelloderm. 

PheUem. (99) - A tissue produced externally by the phellogcn in a stem or root. 

The cell walls arc generally suberizecl, and, in thick-walled kinds, there may be 

additional Jignified layers towards the cell lumen. Unsuberized cells of the phellem 

are known as Phelloid cells. 

Phelloderm. (I 00) - A tissue that generally resembles cortical parenchyma in 

appearance, but which consists 0£ the inner derivatives of the phellogen. In woody 

plants the cells may become enlarged and thickened to form stone cells, and arc 

sometimes raclially elongated. 

Phellogen. (10 I) - The meristematic layer that produces the periderm. Syn. Co r k  

c a m b i u m .  

Phelloid cell. - Phellem. 

Phloem. ( 102) - The principal food-conducting tissue of the vascular plants. It occurs 

both as primary and secondary tissue, and is usually, but not invariably, associated 

with xylem. In the stems of most gymnosperms and dicotyledons the secondary 

phloem is separated from the secondary xylem by the cambium from which it is 

derived. The basic types of cells of which it is composed are sieve elements, paren

r:l1yma cells, fibres and sclereids. 

Phloem, included. (103) - Phloem strands or layers included in the secondary 

xylem of certain dicotyledonous woods. 'J.'wo types are distinguished: 

Concentric (Corpus lignosurn circumvallaturn). The cambium is short-lived and 

is replaced by new mcristematic tissue, which develops in either the pericycle or the 

cortex and repeats the structure of the young stem. The stem thus consists of alter

nating zones of xylem and phloem (Avicennia t y p e). 

Foraminate (Corpus lignosum f oraminatum). A single permanent cambium con· 

tiirnes to function throughout the life of the stem and the xylem is normal except 

for the occurrence of strands of phloem imbcdded in it (Strrchnos t y p e). 

Phloem, internal. ( 104,) - Primary phloem internal to the primary xylem. Sin. 

Pe r i m e d u l l a r y  p h l o e m . 

.37 



Phloem, perimedullary. -+ Phloem, internal. 

Phloem, primary. (1.05} - First formed phloem; in stems and roots it is differentia
ted below the apical meristem before a definite cambium can be recognized. 

Phloem, secondary. (106} - Normally, the part of the bark formed by the cambium 

(-+ Phloem) . 

Phloem mother cells. ( 107) - Cells that are cut off on the outer side by the fusi

form cambial initials, but which undergo further pcriclinal divisions Lefore differen

tiating into phloem cells. 

Pit. (108} - A recess in the secondary wall of a cell, together with its external closing 

membrane; open internally to the lumen. Note: Essential components are the pit 
cavity and the pit membrane_ The following are terms used in describing pits: 

Blind. A pit without a complementary pit in an adjacent cell. Note: A common form 

occurs opposite to an intercellular space. 

Bordered. Typically, a pit in which the membrane is overarched by the secondary 

cell wall. 

Cupressoid. A cross-field pit in early wood with an ovoid, included (- Pit aperture) 

aperture that is rather narrower than the lateral space on either side between the 

aperture and the border, as in Cupressus. Note: Used only for conifers. 

Fenestriform. _,.. Pinoid. 

Half-bordered. -+ Pit-pair, half-bordered. 

Linear. A pit with an aperture that is long, narrov, and of more or less uniform 

breadth, as seen in surface view. 

Piceoid. A crnss-field pit in early wood with a narrow, and often slightly extended 
� Pit aperture) aperture as in Picea. Note: Used only for conifers. 

Pinoid, A term of convenience for the smaller types of early wood cross-field pits 

found in several species of Pinus (but excluding the large, window-like, fenestriform 

pits found in Pinus silvestris, Pinus slrobus, etc_). Characteristically simple or with 

narrow borders, and often variable in size and shape. 

Ramiform. Simple pits with coalescent canal-like pit cavities, as in stone cells. 
Simple, A pit in which the cavity, becomes wider, 01· remains of constant width, or 

only gradually narrows during the growth in thickness of the secondary cell wall, 

Le. towards the lumen of the cell. 
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Taxodioid. A cross-field pit in early wood, with a large, ovoid to circular, included 

aperture that is wider than the lateral space on either side between the aperture 

and the border, as in Sequoia. Note: Used only for conifers. 

Vestured. A bordered pit with the pit cavity wholly or partially lined with projcc
ti ons from the tertiary cell walL 

Window-like. -+ Pit pinoid. 
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Pit aperture. (109) - The opening or mouth of a pit. The following term� are used 

to describe pit apertures: 

Coalescent. Slit-like apertures united to form grooves on the inner surface of the 

secondary cell wall. 

Extended. An inner aperture v{hose outline, in surface view, extends beyond the 

outline of the pit border. 

Included. An inner aperture whose outline, in surface view, is included within the 

outline of the pit Larder. 

Inner, The opening of the pit canal into the cell lumen. 

lenticular. A slit-like aperture with the appearance in surface view of a double 

convex lens seen in section. 

Outer. The opening of the pit canal into the pit chamber. 

Pit border. (J 10) - The overarching part of the secondary cell wall. 

Pit canal. ( 11 l) - The pa�sage from the cell lumen to the chamber of any bordered 

pit. �ote: Simple pits in thick walls usually have canal-like cavities. 

Pit cavity. ( 112) - The entire space within a pit from the membrane to the lumen. 

Pit chamber. ( 113) - The space between the pit membrane and the overarching pit 

border. 

Pit membrane. (114) - The part of the intercellular layer and primary cell wall that 

limits a pit cavity externally. A central, thicker part of a pit membrane is termed 

the Torus. Note: A torus with an indented or scalloped margin, as in Cedru8, is 

known as a Scalloped torus. 

Pit primordial. --,- Pit-field, primary. 

Pit-field, primary. ( 115) - A thinner area of the intercellular layer and primary 

cell walls within the limits of which one or more pit-pairs usually develop. Syn. 

P r i m o r d i a l pi t .  

Pit-pair. ( l 16) - Two complementary pits of adjacent cells. 

Pit-pair, aspirated. (J.17) - A bordered pit-pair in which the torus (-r Pit mem

brane) is laterally displaced so as to block one of the apertures. 

PH-pair, bordered. (ll 3) - An intercellular pairing of two bordered pits. 

Pit-pair, half-bordered. (119) - An intercellular pairing of a simple and a bor

dered pit. 

Pit-pair, simple. (] 20) - An intercellular pairing of two simple pits. 

Pith. ( 121) - The central core of a stem, consisting chiefly of parenchyma or soft 

tissue. 

39 



Pith ray. ---;. Ray. 

Pith fleck. (122) - An irregular strand of abnormal ( often traumatic) parenchyma

tous tissue embedded in the wood and appearing on a longitudinal surfoce as a 

streak. Commonly caused by the larvae of cambium miners. 

Pitting. (123) - A collective term for pits or pit-pairs. 

Pitting, alternate. (124) - Multiseriate pitting in which the pits are in diagonal rows. 

Note: When the pits are crowded, the outlines of the borders tend Lo beeome hex

agonal in surface view. 

Pitting, cross-field. (125) - The p1ttmg occurring in the rectangle formed in a 

radial section by the walls of a ray cell and those of an axial tracheicl. Note: A term 

used mainly for conifers. 

Pitting, intervascular, (126) - A term used (a) in a wide sense for pitting het,veen 

tracheary elements, and (b) in a narrower sense in wood anatomy for pitting 

between vessel members. 

Pitting, opposite. (127) - Multiscriate p1ttmg in which the pits are m horizontal 

pairs or in short horizontal rows. Note: When the pits are crowded the outlines of 

the borders tend to become rectangulal· in surface view. 

Pitting, ray-vessel. ( 128) - Pitting between a ray cell and a vessel member. Note: 

Certain anatomists distinguish the following types: Gash-like, horizontal; Gash

like, vertical; Kidney-shaped; Large rounded; Similar to the intervascular pitting. 

Pitting, scalariform, ( 129) - Pitting in which elongated or linear pi Ls are arranged 

in a ladder-like series. 

Pitting, sieve. (130) - An arrangement of small pits in sieve-like dusters. 

Pitting, unilaterally compound. ( 131) - Pitting in which one pit subtends two 

or more smaller pits in the cell adjacent. 

Pore. (132) - A term of convenience for the cross section of a vessel or of a vascular 

tracheid. 

Pore, solitary. (133) - A pore completely surrounded by other elements. 

Pore chain. ( 134} - A series or line of adjacent solitary pores. 

Pore cluster. ---;. Pore multiple. 

Pore multiple. (135) - A group of two or more pores crowded together and flattened 

along the lines of contact so as to appear as subdivisions of a single pore. Note: The 

most common type is a Radial pore mulLiple, in which the pores are in radial files 

with flattened tangential walls between them. Another type is a Pore cluster, in 

which the grouping is irregular. 
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Prosenchyma. (136) - A general term for elongated cells with tapering ends. Note: 

Used in the past as a collective term fol· the fibres and tracheicls, and sometimes the 

vessel members, as opposed. to the parenchyma. 

Protoplast. ( 137) - The mass of protoplasm enclosed by a cell wall. 

Protoxylem. (138) - First-formed primary xylem, with tracheary elements charac

terized by annular or spiral thickenings (--;. Meta xylem). 

Radial multiple. --;. Pore multiple. 

Radial parenchyma. --;. Parenchyma, ray. 

Raphid(es). --;. Crystal. 

Ray. (139) - A ribbon-like aggregate of cells extending radially in the xylem and 

phloem. Note: The terms Medullary ray ancl Pith ray are now restricted to the 

parenchyma connecting the primary cortex with the pith. 

Ray tissue, heterogeneous. Ray tissue in which the individual rays arc composed 

wholly or in part of square or upright cells (Heterogeneous ray). Note: Not to be 

applied to conifers. 

Ray tissue, homogeneous. Ray tissue in which the individual rays are composed 

wholly of procumbent cells (Homogeneous ray). Note: l\
T

ot to be applied to conifers. 

Ray, aggregate. (140) - A group of small, narrow, xylem rays appearing to the 

unaided eye or at low magnification as a single large ray. 

Ray, fusiform. (141) - Literally a ray that is spindle-shaped in tangential section. 

Used especially for the rays that contain resin canals in conifers. Syn. Le n t  i c u -
l a r  r a y .  

Ray, heterogeneous. --;. Ray. 

Ray, homogeneous. --;. Ray. 

Ray, lenticular. --;. Ray, fusiform. 

Ray, multiseriate. (142) - A ray two or more cells wide as seen in tangential section. 

Ray, phloem. (143) - The part of a ray external to the cambium. 

Ray, primary. (144) - In wood anatomy, a ray originating in the primary tissues 

and extended by cambial gro,vth (--;. Ray, secondary). Note: Commonly used for 

any ray that can be traced imvards to the pith. 

Ray, secondary. ( 1-15) - In wood anatomy a ray derived from the cambium (i.e. 

originating after the development of secondary xylem), and not extending inwards 

as far as the pith (""-"? Ray, primary). 

Ray, uniseriate. (l 46) - A ray one cell ,vide as seen in tangential section. 
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Ray, wood or xylem. (147) - The part of a ray internal to the cambium (- Ray, 
phloem}. 

Ray cell, procumbent. (148) -- A rny cell with its longest axis radial. 

Ray cell, square. (149) - A ray cell approximately square as seen in radial section. 
Note: Such cells compose certain uniseriate rays and parts, typically the margins, 
of some multiseriate rays ( � Ray cell, upright). 

Ray cell, upright. ( 150) - A ray cell with its longest dimem,ion axial. Note: Such 
cells compose certain uniseriate rays and purts, typically the margins, of some 
multiseriate rays. 

Ray initial. (151) - A cambial initial giving rise to a ray cell; usually one of a 
group and often more or less isodiametric as seen in tangential section (� Fusiform 
initial) . 

Redwood. � Wood, compression. 

Ray tracheid. ( 152) - A tracheid forming part of a ray. 

Resin canal. (153) - An interc:ellular canal containing resin. Syn. R e sin d u c t. 

Resin duct. --+ Resin canal. 

Rhytidome. ( .1511) - The phellem and tissues isolated by it; often enc:losing pockets 
of cortical or phloem tissues. A technical term for the outer bark. Note: The rhyti
dome may be shed to leave a smooth trunk, or retained as a thick, fibrous or corky 
layer. 

Ring, annual. (1.55) - In wood and hark, a growth layer of one year as seen in cross 
section (-'? Ring, growth). 

Ring, discontinuous growth. (156) - A growth ring that is not present all around 
the stem. 

Ring, double (or multiple). (157) - An annual ring consisting of two (or more) 
growth rings. Syn. Mu It ip I e a n  n u  a I ri n g. 

Ring, drought. � Ring, traumatic. 

Ring, ialse annual. (158) - One of the growth rings of a double {or multiple) ring. 

Ring, frost. � Ring, traumatic. 

Ring, growth. (159) - In wood and bark a growth layer as seen in cross section. 

Ring, multiple annual. - Ring double. 

Ring, traumatic. (160) - A zone of traumatic tissue produced by a cambium that 
has been injured. Note: Common causes are frost (usually late frost), drought and 
fire. The tissues tend to include irregularly-shaped wound parenchyma and to be 
coloured dark by the presence of gums and resins; interccllular canals and drought 
cracks are sometimes present. Such rings may be distinguished as Frost rings or 
Drought rings, if the cause is known. 
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Ring boundary, growth. (161) - The outer limit of a growth ring. 

Ripple marks. (162) - Fine horizontal striations visible on the tangential longitu

dinal surfaces of certain woods, due to the storied arrangement of the rays or of 
the axial elements or of both. 

Sand, crystal. - Crystal. 

,Sapwood. (163) - The portion of the wood that in the Jiving tree contains living 

cells and reserve materials (e.g. starch) (- Heartwood). 

Sapwood, included. (164) - Wood included in the heartwood, having the ap
pearance and properties oI sapwood. Living cells are no longer present as in normal 

sapwood but reserve materials may remain- Syn. I n tern al s a p w o o d . 

Sapwood, internal. - Sapwood, included. 

Scalloped torus. --'> Pit membrane_ 

Schizogenous. ( 165) - Formed by the separation of tissue elements owing to the 

splitting of the common wall between adjacent cells. 

Schizo-lysigenous. (166) - Originating by the splitting of the cell wall, and deve

loping by the breakdown of surrounding tissues. 

Sclereid. (167) - A strengthening element that is not markedly prosenchymatous, 

but which has thick, often lignified secondary walls and which commonly lacks a 

protoplast when mature. Syn. Sc J e r o t i c  c e 11. Note: Sclereids vary in shape 

from polyhedral to somewhat elongated and are often branched. The type commonly 
found in wood and bark is the brachysclcreid or stone cell. Such cells are often 
described as sclerotic, e.g. "sclerotic ray cells". 

Sclerotic cell. --'> Sclereid. 

Sheath cell. (168) - One of a series of upright cells (--,> Ray cell, upright) on the 

margins of, and tending to form a sheath around, the procumbent cells of a multi

seriate ray as seen in tangential section. 

Sieve area. (169) - A depressed area in the wall of a sieve element, perforated by 

a sieve-like cluster of minute pores through which the protoplast is connected with 
that of a contiguous sieve element. Syn. S i e v e  f i e l d . 

Sieve cell. (170) - A long, slender, conducting cell of the phloem, that does not form 

a constituent element of a sieve tube, but which is provided with relatively un
spccializcd sieve areas, especially in the tapering ends of the cells that overlap those 

of other sieve cells. 

Sieve field. - Sievo area. 

Sieve plate. (171) - A specialized part of the wall of a sieve tube member that has 
a solitary sieve area (simple sieve plate), or several closely placed sieve areas, often 

arranged in a scalariform or reticulate manner { compound sieve plate). 
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Sieve tube. ( 172) - A food-conducting tube of the phloem made up of an axial series 
of sieve tube members. 

Sieve tube member. (173) - A long, conducting cell of the phloem that forms one of 

an axial series of such cell arranged end to end to form a sieve tube, the common 
walls, which may be inclined or transverse, being sieve plates; sometimes with 

additional, less specialized sieve areas elsewhere in the walls. 

Soft tissue. � Parenchyma. 

Spiral thickening. (174) - Helical ridges on the inner face of, and part of, the 

secondary wall. 

Stone cell. (175) - An approximately isodiamet.ric cell with a massive lignified secon

dary wall, which is often conspicuously laminated, and which may contain rami

form pits, e.g. sclerotic tyloses. Syn. Br a Ch y s C I e r e  i d  c� Sclcreid). 

Storage tissue. � Parenchyma. 

Storied (storeyed). (176) - A term applied to the axial cells and rays in wood 

when these are arranged in horizontal series on tangential surfaces. Note: The term 
is applied to particular tissues, e.g. "storied parenehyma" or used in a general sense, 

as in "woods with storied structure". The presence of storied strncturc is the cause 
of the ripple marks visible with the unaided eye. 

Styloid. � Crystal. 

Terminal layer. � Bark, hard. 

Tile cell. (177) - A special type of apparently empty upright ray cell of approxima
tely the same height as the procumbent ray cells and occurring in indeterminate hori
zontal series usually interspersed among the procumbent cells. Note: Common in 
certain of the Tiliales and Malvales. 

Torus. - Pit membrane. 

Trabecula, pl. trabeculae. (178) - A rod-like or spool-shaped part of a cell wall 

which projects radially across the lumen. 

Trachea. � Vessel. 

Tracheary elements. ( 179) - The principal water conducting elements of the xylem, 

mostly vessel members and tracheids. Note: In primary xylem the tracheary ele· 
ments may have only annular, spiral, or reticulate thickenings and no pits. 

Tracheid. (180) - An impedorate wood cell with bordered pits Lo congeneric ele

ments. 

Tracheid, disjunctive. (181) - A tracheid partly dis joined laterally from another 

during differentiation; contact is maintained by means of tubular processes. 

Tracheid, septate. � Tracheid, strand. 
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Tracheid, septate fibre-. ( 182) - A fiLre-tracheid with thin transverse walls across 
the lumen. Note: In these elements the protoplast divides after the formalion of the 
secondary walls. 

Tracheid, strand. (183) - A tracheid of an axial series (strand) of lrachei<ls (or of 
mixed tracheids and parenchyma cells), each series originating from a single cam
bial initial. 

Tracheid, vascular. (184) - An imperfurate cell resembling in form and po:;ition a 
small vessel member. Syn. I 111 p er f ect v e s s e l  m e  m b e  r . 

Tracheid, vasicentric. (185) - A short, irregularly-formed traehcid in the imme
diate proximity of a vessel and not forming part of a definite axial row. 

Tylosis, pl. tyloses. (186) - An outgrowth from an adjacent ray or axial paren
chyma cell through a pit cavity in a vessel wall, partially or completely blocking the 
vessel lumen. Note: Tyloses may be few or many crowded together; thin- or thick
walled; pitted or unpitted; with or without starch, crystals, resins, gums, etc. 

Tylosis, sclerotic. ( 187) - A tylo8is, with an exceptionally thick, laminated, ligni

fied wall and rnmiform pits. A form of stone cell. 

Tylosoid, (188) - A proliforation of a thin-walled epithelial cell into an intercellular 
canal. Note: A tylosoid differs from a Lylosis in that it docs not pass through a pit 
cavity. 

Vessel. (189) - An axial series of cells that have coalesced to form an articulated 
tube-like structure of indeterminate length; the pits to congeneric elements are 
hordcred. Syn. Tr a c h e a .  

Vessel member, imperfect. � Tracheid vascular. 

Vessel member or element. (190) - One of the cellular components of a vessel. 

Vessel member or element, fibriform. (191) - A vessel memher of relatively 
small diameter bearing a resemblance to a £ibre-tracheid. 

Wood. ( 192) - The principal strengthening and water-conducting tissue of stems and 
roots. Characterized by the presence of tracheary elements. Syn. Xy l e m .  

Wood, compression. (193) - Reaction wood formed typically on the lower sides 
of branches and leaning or crooked stems of coniferous trees and characterized 
anatomically by heavily lignified tracheids that arc rounded in transverse section 
and hear spiral cell wall checks; zones of compression wood are typically <lenser and 
darker than the surrounding tissue. Syn. G I a s s  y w o o d , H a r d s t r e  a k , 
Re d w o o d  (-Wood, tension). 

Wood, diffuse-porous. (19,1) - Wood in which the pores are of fairly uniform 

or only gradually changing size and distribution throughout a growth ring. 
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Wood, early. (19::i) - The less dense, larger-celled, first-formed part of a growth 

ring_ Syn- S p r i n g w o o d . 

Wood, intermediate. ( 196) - Inner layers of the sapwood that are transitional bet

ween sapwood and heartwood in colour and general character. 

Wood, late. (197) - The denser, smaller-celled, later-formed part of a growth ring. 

Syn. S u m m e r w o o d . 

Wood, non-pored. ( 198) - ·wood devoid of porns or vessels; characteristic o( coni

fers c- ·wood, pored). 

Wood, pored. (199) - Wood with vessels; typical of woody dicotyledons as opposed 

to conifers. 

Wood, primary. -,, Xylem, primary. 

Wood, reaction. (200) - Wood with more or less distinctive anatomical characters. 

formed typically in part� of leaning or crooked stems ancl in branches and tending 

to restore the original position, if this has been disturbed. Nole: l n  dicotyledons 

this consists of tension wood and in conifers of compression wood. 

Wood, ring-porous. (201) - Wood in which the pores of the early wood are di;;

tinctly larger than tho;;e of the late wood an<l. form a well-defined zone or rmg 

(--'? Wood, diffuse-porous). 

Wood, semi-ring-porous. (202) - Wood in which the early wood is marked by a 

zone of ( a) occasional large vessels, or (b) numerous small vessels. 

Wood, spring. -,, Wood, early. 

Wood, summer. --') ·wood, late. 

Wood, tension, (203) - Reaction wood formed typically on the upper side;; of 

branches and leaning or crooked stems of dicotyledonous trees and characterized 

anatomically by lack of cell wall lignification and often by the presence of an internal 

gelatinous layer in the fibres. Syn. (-,, Wood, compression). 

Xylem. -,, Wood. 

Xylem, primary. (204) - First formed xylem, differentiated from an apical 

rneristem. Note: Ordinarily at the edge of the pith. 

Xylem, secondary. (205) - Wood produced by a cambium. 

Xylem mother cell. (206) - A cell that is cut off on the inner side by a fu�iform 

cambial initial, but which undergoes further periclinal division before differentiating 

into a xylem cell. 
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