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ABSTRACT

Quantitative and qualitative data are presented for 11 collections of eight taxa. Diameter and length
of tracheids are related to plant size, but populations in cooler locations have narrower and shorter
tracheids than one would expect on the basis of plant size and age, and smaller tracheids are believed
to be of selective value in these environments because of their resistance to embolisms. Vesturing is
absent from tracheids in taxa from warmer localities but pronounced in colder places; this, too, is a
probable mechanism for resistance to embolism formation. Helical thickenings are reported for one
collection of T insipida; these thickenings, otherwise known in the family only from Pseudowintera,
may play a role similar to vesturing. Scalariform pitting on end walls of tracheids occurs during the
first three years of secondary xylem formation, and may also occur after cambial trauma. Axial
parenchyma is scarce to absent, and diffuse when present. Rays in Tasmannia wood have relatively
few procumbent cells. A summary wood description for the family is presented, and a key to the eight
genera is given. Although wood anatomy does contain some features of generic value, data from floral
morphology, pollen structure, and leaf anatomy more strongly support the recognition of eight genera.
Some species have very distinctive features, but genera are difficult to define; pending acquisition of
chemical data, eight genera may be provisionally recognized. The only feature considered as a possible
phylogenetic trend in wood within the family is an increased tendency for alternate pits to supplant
scalariform pits on end walls of tracheids. Tracheids of Winteraceae demonstrate that scalariform
pitting is pervasive and preserved in a flexible way; alternate pits are hypothesized to have been
evolved in the family for increased wall strength. Ecological correlations, presented for the entirety of
the family, are much like those shown within Tasmannia.
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INTRODUCTION

With the completion of the present study, comparative studies of all of the
genera of Winteraceae except for Takhtajania are at hand. No wood sample of
Takhtajania is available; the limited material of the original collection would not
yield a sufficient amount of secondary xylem to be informative. Generic mono-
graphs of wood anatomy of the family include those for Pseudowintera (Patel
1974; Meylan and Butterfield 1978), Zygogynum (Carlquist 1981), Exospermum
(Carlquist 1982a), Belliolum (Carlquist 1983a), Bubbia (Carlquist 19835), and
Drimys s. str. (Carlquist 1988a). Prior to the completion of these monographs,
data for the family had been presented in terms of a small number of species
(Thompson 1918, Gupta 1934, Bailey 1944, Takahashi 1985).

Tasmannia is recognized as a genus separate from Drimys by recent authors
(Ehrendorfer, Krendl, Habeler, and Sauer 1968; Smith 1969; Takahashi 1985),
although Vink (1970) demurred. Ehrendorfer et al. (1968) say, “clearly, Drimys
sect. Tasmannia (R. Br.) F. v. Muell. has to be accorded at least generic rank as
Tasmannia R. Br. There are drastic differences in morphology (dioecious flowers,
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diameter includes wall thickness, and is a tangential diameter because radial
diameter fluctuates with position in a growth ring. Tracheid wall thickness was
estimated on the basis of a few measurements per collection. This feature is of
interest only where marked differences occur among species; in a single tracheid,
wall thickness varies (wall is thicker in angles) and statistically significant mea-
surements are probably not possible unless two species differ markedly in this
respect. Diameter of woody cylinder (Table 1, column 1) is a rough indicator of
age. In species of colder habitats, more numerous growth rings per radial mm of
wood occur. The sample of 7. lanceolata had 28 growth rings, that of 7. piperita
“xerophila™ 11 growth rings. Diameters of the xylarium samples of T. insipida
and T. purpurascens were estimated based on the curvature of the cambial surface
and on the divergence angle of rays (rays are more nearly parallel at the outside
of large stems than near the pith). Although the microscopical methods used are
not recommended for understanding of ultrastructure, they are the ones that have
been widely used as reliable for studies in comparative wood anatomy.

ANATOMICAL RESULTS
Growth Rings

Growth rings are almost absent in 7. piperita “membranea” (Fig. 1), clearly
absent in T. piperita ““heteromera’ (Fig. 6). In the collections from higher latitudes
and altitudes, growth rings are more marked; for example, in 7. piperita “xero-
phila” (Fig. 11). One should note, however, that normal growth rings are evident
only at lower right in Fig. 11; in the remainder of Fig. 11, growth rings are more
strongly marked because of cambial damage during winter cold followed by ir-
regularity in radial files of earlywood as wood production is resumed (enlarged
in Fig. 12). Some cambial damage of this sort, as revealed by presence of traumatic
parenchyma and irregularity in radial files of tracheids, was observed in all of the
taxa with more marked growth rings. Growth rings occur in strongly marked form
in T. lanceolata and T. purpurascens, but are less strongly marked in 7. insipida
and T. stipitata, and are least evident in the collections of T. piperita other than
T. piperita “xerophila.” The degree of climatic severity correlates with the pro-
portion of the growth ring in which latewood is present: in T. lanceolata and T.
piperita “xerophila,”” narrower latewood tracheids are present in the last third or
even half of the growth ring; in taxa with less-marked growth rings, latewood is
limited to the last quarter or less of a growth ring.

Tracheid Dimensions

The range in tangential diameter of tracheids in Tasmannia (Table 1, column
2) ranges from 46 um in T. piperita ‘heteromera” (Fig. 6) to 16 um in T. piperita
“xerophila™ (Fig. 11, 12). Tasmannia piperita “membranea” (Fig. 1) is inter-
mediate in tracheid diameter. Radial tracheid diameter varies with position of a
tracheid in a growth ring. Earlywood tracheids sometimes have radial diameters
greater than their tangential diameters (Fig. 1, bottom).

Tracheid length (Table 1, column 3) ranges from a maximum of 3528 um in
T. piperita “heteromera’ to a minimum of 1076 pm in T. piperita “xerophila.”
This is the same pair of taxa cited for extremes in tracheid diameter. Comparison
of columns 2 and 3 in Table | shows that tracheid diameter and length run in




Table 1. Wood characteristics of Tasmannia.

Name Collection 1 2 3 4 5 6 7 8 9 10

1. insipida Boorman 1X- 1904 (POM) 5 30 2107 4.0 3.0 5.3 1700 2887 3.1 5.3
FPAw-12789 i4 28 2502 2.8 8.0 55 1109 1055 35 5.5

T. lanceolata Carlquist 1115 (RSA) 28 25 1444 32 7.0 5.6 775 1578 4.4 24
T. piperita subsp. piperita Davidson 1073 (LAM) 16 14 3106 3.2 8.3 7.0 1609 2920 33 3.0
T. piperita ‘‘heteromera” Henty & Carlquist 16564 (RSA) 34 46 3528 4.0 8.8 7.1 1816 5148 43 4.5
T. piperita ** membranea” Carlguist 5212 (RSA) 18 37 2122 3.5 9.2 7.2 642 2375 335 39
Carlguist 15549 (RSA) 22 L] 2585 3.7 9.1 7.1 1006 3147 39 2.3

T. piperita ' xerophila" Hartley 14193 (RSA) 7 16 1076 39 6.0 5.5 286 2055 4.9 2.2
T purpurascens Briggs & Johnson B2459 (RSA) 6 26 1519 2.2 7.1 54 480 1509 4.1 .6
FPAw-12884 12 28 1930 3.0 7.0 53 607 1609 4.0 25

T. stipitata Hotchkiss 195 (RSA) 4 23 1502 2.2 6.7 5.1 375 1093 36 2.4

Key to columns: 1, diameter of woody cylinder, mm; 2, mean tangential diameter of tracheid at widest point, pm; 3, mean tracheid length, um; 4, mean tracheid
wall thickness, um; 5, mean diameter of circular tracheid-tracheid pits, um; 6, mean diameter of circular tracheid-ray pits, um; 7, mcan height of uniseriate rays,
um; B, mean height of multiseriate rays, um; 9, mean width of multiseriale rays at widest point, ceils; 10, mean wall thickness of ray cells, um.
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Fig. 1-5. Wood sections of Tasmannia piperita "membranea’ (Carlquist 5212).—. Transection;
growth rings are absent.—2. Tangential section; multiseriate rays more numerous than uniseriate
rays.—3. Overlap areas of tracheids from radial section, near pith (metaxylem tracheid at left).—4.
Overlap area of tracheid from radial section, first year; scalariform and transitional pitting present. —
5. Overlap area of tracheids from radial sections, wood more than three years from pith; pit cavities
circular in outline. (Fig. 1, 2, magnification scale above Fig. 1[divisions = 10 /mi]; Fig. 3-5, magni-
fication scale above Fig. 3 [divisions = 10 Mm].)



