A. Abrupt transition in transverse view of western larch (Larix occi-
dentalis). x85

B. Gradual transition in transverse view of balsam fir (Abies
- —
balsamea). x85




Three-dimensional representation
of distinct-ring softwood

Transverse surface (I). 1, latewood of one growth ring; 2-2a, earlywood; 3-3a,
latewood of growth ring formed subsequent to 1; 4-4a, row of longitudinal
tracheids initiated by earlier anticlinal division of cambial initials at 4; 5, lon-
gitudinal resin canal; 6-6a, row of sectioned ray tracheids; A,B,C,D, bor-
dered pits; E, epithelial cell; F, longitudinal parenchyma.

Radial Surface (ll). 7-7a, sectioned uniseriate ray; 8-8a, sectioned fusiform
. . ray; G, dentate ray tracheid; H, ray parenchyma; I, transverse resin canal; J,
; _ v ray epithelial cells; K, ray tracheid.

iewed with the scanning electron Tangential Surface (lll). 9-9a, longitudinal parenchyma strand; 10, fusiform
AU .St.’g‘t; u;:'e'):é?;? ?: ﬁ‘ieg\fv 4-2. (Courtesy of Center for ray; 11, 13, 14, 15, uniseriate heterogeneous rays; 12, hom:ager’neous ray
microscope. (150X) The SthCtWeﬁ_V‘s‘ 4 - Vork.‘College 0 Environmental Science and composed qt ray tracheids; E, eplthylitﬂ cells; G, ray‘tracheld; H, ray
Ultrastructure Studies, State University of New York, 8 parenchyma; I, transverse resin canal; J, ray epithelium; L, opening con-
Forestry, Syracuse, N.Y.) necting longitudinal transverse resin canals; M, longitudinal tracheid (late-
Orestiy. oY 254 . wood); N, longitudinal tracheid (earlywood).

Figure 4-1 Eastern white pine (Pi
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and tangential surfaces of eastern white pine. The cube in the center
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PRINCIPAL SURFACES OF EASTERN WHITE PINE
R

Cross-sectional (X), radial (




RESIN CANALS

In pines (top row, left [10x]), resin canals are
usually larger, numerous and quite evenly
distributed, occurring singly; the epithelial
cells (bottom row, left [200x]) are thin-
walled. In Douglas-fir (top row, right [10x]),
spruces and larches, resin canals are usually
smaller, fewer in number and erratically dis-
tributed, occurring singly or in tangential
groups of four to several; the epithelial cells
(bottom row, right [200x]) are thick-walled.
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Uniseriate Horizontal
ray resin canal

HORIZONTAL RESIN CANALS

A fusiform ray in this cross-sectional view of eastern white pine
has been sectioned through its horizontal resin canal. The fusi-
form ray shows as a conspicuous radial line, distinct from the
barely visible uniseriate rays. (15x)
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Traumatic resin canals
Transverse view of incense cedar (Librocedrus decurrens). x80




Earlywood to latewood transition in softwoods

A. Abrupt transition in transverse view of western larch (Larix occi-
dentalis). x85
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B. Gradual transition in transverse view of balsam fir (Abies
balsamea). x85
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CONIFER CELL TYPES

is diagram shows the relative sizes and shapes of
longitudinal cells and ray cells in conifers.

ITUDINAL CELLS

Longitudinal parenchyma cells

(—— Epithelial cell of vertical resin canal

Longitudinal tracheid (earlywood)

Longitudinal tracheid (latewood)

RAY CELLS

Ray tracheids

Ray parenchyma cells

oO—— Epithelial cell of
horizontal resin canal
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rectangles indicate ray cell shapes as seen in radial sections

Fig. 6.2. Phylogenetic interrelationships of ray types. The seven ray types of Kribs (1935) are rec-
ognized (Heterogeneous I, ITA, IIB, I1I, Homogeneous I, I1, II1), and derivation from Hetero-
geneous Type I is indicated. In addition, paedomorphic ray types are proposed, and derivation
of these indicated. The phenomenon of raylessness is included in this scheme

B. Fusiform ray

A. Uniseriate ray










