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ABSTRACT

Carvguist, SHERWIN. (Rancho Santa Ana Botanic Garden, Claremont, California.) Glandular
structures of Holocarpha and their ontogeny. Amer. Jour. Bot. 46(4): 300-308. Illus. 1959.—
Two types of advanced glandular structures occur in the 4 species of the genus Holocarpha. Sessile
disk-shaped glands occur at the tips of upper leaves and of involucral and receptacular bracts,
Unlike all other glandular stroctures of Madinae which have been investigated, these originate
from several protodermal initials rather than a single one. These glands, however, represent
modifications of a glandular trichome. The other type of glandular structure, termed hollow-
stalked trichome here, occurs on the outer surface of involucral and receptacular bracts, These
trichomes originate from a single cell but differ from others in the formation of a hollow stalk,
the wall of which is one cell in thickness, Mesophyll of the bract, often with an included vascular
bundle, is present as an intrusion into the base of the hollow stalk. Corresponding to the advanced
nature of the glandular structures, the leaves show specializations in the “inrolling” of margins.
Upper leaves have a cylindrical organization of vascular tissue, whereas basal leaves are “normal”
and leaves of the main stem are intermediate. The species of Holocarpha differ in certain details
of leaf anatomy and structure of hollow-stalked trichomes, The systematic distribution of these
is given. The essential unity of the various glandular structures of Madinae is discussed both in
terms of mature structure and ontogeny, and the steps in the evolution of these are suggested.

Tue cexvs Holocarpha (Compositae, subtribe
Madinae) consists of 4 species (Munz and Keck,
in press) which are notable among the tarweeds
for their high degree of specialization. This is
reflected in their chromosome numbers (Johansen,
1933: Clausen, 1951}, which do not appear to be
basic within Madinae, as well as in the chromosome
repatterning which has evidently been extensive in
the genus (Clausen, 1951). In addition to features
of gross morphology, the glandular structures reveal
greater specialization than do those of other tar-
weeds (Carlquist. 1958) with the possible excep-
tion of Calycadenia (Carlguist, 1959). The glandu-
lar structures of Holocarpha can be divided into
4 groups: (1) biseriate trichomes which occur on
herbage and involueral bracts (Carlquist, 1958;
see herein, fiz. 6. 19, 30): in some of these, the
heads may be subdivided into more numerous cells;
(2) multiseriate, short trichomes occurring on
corolla-lobe tips (Carlquist, 1958): (3) sessile
glands present at the tips of upper leaves and in-
volucral and receptacular bracts; (4) hollow-
stalked. multiseriate trichomes on the outer faces
of involueral and receptacular bracts. The latter 2
categories form the basis for the present paper.

! Received for publication July 18, 1958.

The structure of these types is unique among tar-
weeds, and ontogenetic studies were undertaken to
aid in clarifying the relation between these glandu-
lar structures and their simpler counterparts in
other genera of Madinae. The sessile glands of
Holoearpha are intimately related to the leaves and
involucral bracts on which they are horne. Onto-
aenetic studies of the leaf itself are presented here
on this account, together with data on mature leaf
structure. The relatively advanced anatomy of the
leaf (compared with other Madinae) provides perti-
nent comparisons in assessing evolution of anatomi-
cal characters within this subtribe.

MATERIALS AND METHODS.—Living material of
Holocarpha heermannii and of H. virgata in various
stages of development was collected in the field and
portions were preserved in formalin-propiono-
alcohol. Samples of H. macradenia (which is prob-
ably now extinct: Clausen, 1951) and H. obconica
were taken from herbarium specimens and expand-
ed in 2.57 aqueous NaOH. Both types of material
were embedded in paraffin according to the usual
techniques. The safranin—fast green staining series
used for sections corresponds to Northen’s modifi-
cation of Foster’s tannic acid—ferric chloride method
(Johansen, 1940). The pectic substances alluded
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Fig. 1-7. Ontogeny of sessile gland in Holocarpha virgata—Fig. 2-3. Primordia of involucral bracts; the remainder,
leaf primordia—Fig. 6. Paradermal section; the remainder, sagittal sections of primordia—Fig. 1. Leaf primordium just
prior to differentiation of initials. X350.—Fig. 2. Initials at tip of primordium. X475.—Fig. 3. Anticlinal divisions in
initials. X420.—Fig. 4. First periciinal division. X480-—Fig. 5. Additional divisions producing a flattened configuration
at tip of primordium. X580.—Fig. 6. Widening o future gland. X550.—Fig. 7. Stage at which cell division is nearly
complete. X370. Diagrammatic representations given in fig. 8-13.



