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ABSTRACT

Types of xylem histology in vines, rather than types of cambial activity and xylem conformation,
form the focus of this survey. Scandent plants are high in conductive capability, but therefore have
highly vulnerable hydrosystems; this survey attempts to see what kinds of adaptations exist for safety
and in which taxa. A review of scandent dicotyledons reveals that a high proportion possesses vasi-
centric tracheids (22 families) or true tracheids (24 families); the majority of scandent families falls
in these categories. Other features for which listings are given include vascular tracheids, fibriform
vessel elements, helical sculpture in vessels, starch-rich parenchyma adjacent to vessels, and other
parenchyma distributions. The high vulnerability of wide vessels is held to be countered by various
mechanisms. True tracheids and vasicentric tracheids potentially safeguard the hydrosystem by serving
when large vessels are embolized. Many vines and lianas have many narrow vessel elements (often
fibriform vessel elements) in addition to wide vessel elements. The narrow vessel elements are held
1o increase safety. In comparing scandent with nonscandent genera within a family, one finds in some
cases that tracheids occur in the scandent species, whereas fiber-tracheids or libriform fibers occur in
the nonscandent ones. The same is true of vasicentric tracheids in vining species as compared to
nonvining relatives; vasicentric tracheids are so abundant in some families (Passifloraceae) that li-
briform fibers have been lost partially or wholly. New familial records for presence of vasicentric
tracheids include Cucurbitaceae and Polygonaceae, and new generic records include Antigonon, Ly-
copersicon, and Mandevilla. Various xylem features suggest presence of auxiliary conductive capabil-
ities when main vessels fail. Parenchyma distributions in vines, especially those in which parenchyma
surrounds fiber-sheathed vessels, may offer mechanical flexibility in vines, just as presence of wide
rays does. However, starch-rich axial parenchyma adjacent to vessels may provide not merely a means
of storing to facilitate growth events but, additionally, a way in which hydrolysis of starch could result
in movement of sugar into vessels, permitting osmotic entry of water into given areas. Adaptations
which seem to lend safety to the hydrosystem are much less in vines and lianas of perpetually moist
tropical regions than they are in taxa subject to periods of drought or frost.
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INTRODUCTION

Attention has been focused on various types of cambial activity in lianas and
vines. This preoccupation led to several large monographs (Schenck 1893; Pfeiffer
1926; Obaton 1960). Relatively little attention has been paid to the cellular com-
position of the xylem in scandent plants. Various authors have mentioned that
vines tend to have unusually wide vessels. While true, this is but one feature of
xylem histology of such plants.

In a review of the occurrence of vasicentric tracheids in wood of dicotyledons
at large (Carlquist 1985), the prominence both of true tracheids and vasicentric
tracheids became evident. Groups of plants with these cell types seem to have
entered the scandent habit out of proportion to their numbers in the world flora
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at large. In addition, the phenomenon of vessel dimorphism (Carlquist 1981) and
presence of fibriform vessel elements are common in scandent species. All of these
xylem conditions suggest that scandent dicotyledons may have subsidiary con-
ductive mechanisms which could conduct when the large vessels are disabled (but
also, of course, when the large vessels are functional). Scandent dicotyledons are
distinctive in the high probable vulnerability of their hydrosystems to failure from
air embolisms because of the small number of relatively wide vessels; mechanisms
to insure integrity of the hydrosystems must exist, and therefore listing of various
histological features relevant to such insurance has been attempted. In this regard,
parenchyma presence must be considered. Scandent dicotyledons mostly have
wideraysand other forms of parenchymatization which can serve for enhancement
of mechanical flexibility. However, starch content and distribution of parenchyma
are examined to see if functions other than mechanical flexibility are indicated.
Starch storage as a means of providing for flushes of growth isto be expected,
but in view of the attention paid in recent years to osmotic enhancement of
conduction, one should see if parenchyma distributions suggest this function.
Thus far, workers have focused on deciduous trees, in which conversion of starch
into sugar can cause rise of sap, as in the sugar maple, when the sugar moves into
vessels. However, if this phenomenon exists in deciduous trees, there is reason
to believe it could exist and is available for occasional function in other kinds of
plants as well.

MATERIALS AND METHODS

Some dried wood samples were used, but because of the interest inherent in
function of parenchyma in vines, however, an effort was made to preserve as
many samples as possible in liquid. For the purpose of these studies, 50% ethyl
alcohol proved a convenient fixative; preservation of fine cytological details was
not a requisite. Sections were prepared on a sliding microtome for species with
relatively hard wood. However, the larger vessels and highly parenchymatous
nature of wood in climbing plants renders standard wood sectioning techniques
unsatisfactory. To avoid excessive fracturing of cells, an alternative method
(Carlquist 1982a) proved successful. Sections were stained with a safranin-fast
green combination in order to contrast parenchyma with tracheary elements and
to demonstrate the nature of pits clearly. Macerations were prepared by means
of Jeffrey's fluid. Macerations were necessary for determining dimensions of vessel
elements and imperforate tracheary elements. In addition, macerations are es-
sential for revealing presence of vasicentric tracheids, since a section of a given
narrow vessel element may not reveal perforation plates.

Specimens cited are represented in the herbarium of the Rancho Santa Ana
Botanic Garden unless otherwise indicated. A number of specimens (al liquid-
preserved) were collected from the living collections of the Los Angeles State and
County Arboretum (cited as LASCA). Wood of some commonly cultivated species
was collected in Claremont without preparation of accompanying voucher spec-
imens.

Criteria for designation of cellsas tracheids are much like those of Bailey (1936);
this definition has been discussed earlier (Carlquist 1985), along with definitions
of vasicentric and vascular tracheids. Tracheids of any kind are held to have pit
size, border diameter, and density approaching those of lateral wall pits of vessels.



