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ABSTRACT

Carrouist, SHERWIN, (Rancho Santa Ana Botanic Garden, Claremont, Calif.) The leaf of
Calycadenia and its glandular appendages. Amer. Jour, Bot. 46(2): 70-80. Illus. 1959.—Large
tack-shaped glands are characteristic of the leaves of Calycadenia which are associated with the
inflorescence. These glands may be divided into those which are terminal on leaves and those
which occur laterally on the surface of the leaf. Lateral glands show stages early in their develop-
ment which are identical with those of simpler trichomes of Madinae. Terminal glands, which
possess more vascularization of the stalk, show a more modified form of development. Vasculari-
zation is not derived from protoderm, but {from more deeply-seated cells. These cells are included
in a zone of elongation which forms the stalk. Vascular bundles may extend to the bhase of glands
which lack vascularization in their stalks. Tack-shaped glands are considered an advanced form
of trichome in which internal tissues of the leaf are involved. Within the genus Calycadenia,
ontogenetic and comparative studies suggest that the following characters are advanced: reduction
to a single terminal gland, “inrolling” of margins to form a eylinder of bundles, concomitant with

a central core of fibers or a pectic channel, Systematic distribution of gland occurrence and of

types of foliar structure are given.

THE “TACK-sHAPED GLANDS” of Calycadenia
(Compositae, tribe Heliantheae, subtribe Madinae)
have been recognized by taxonomists as a character-
istic of that genus. Such glands occur on leaves of
the inflorescence, particularly on those of abbrevi-
ated shoots which terminate in heads, and on the
outer surface of involucral bracts. These glands are
absent on basal leaves; they are lacking on all ap-
pendages of Calycadenia tenella. Preliminary stud-
ies revealed that tack-shaped glands of Calycadenia
are more complicated than those of other Madinae
which were described in an earlier paper (Carlquist.
1958). A study of the ontogeny of the glands and
a comparison of mature glands within the genus
were undertaken basically to demonstrate the rela-
tionship between them and the simpler trichomes
of other Madinae. Because at least some of the
tack-shaped glands of Calycadenia are not simple
trichomes, the general term “gland” is used here.
On account of the fact that tissues other than epi-
dermal are involved in the mature gland, studies on
the ontogeny and mature structure of Calycadenia
leaves proved a necessary adjunct to studies on the
glands.

MATERIALS AND METHODS.—Leaves of Calyca-

* Received for publication May 27, 1958.

denia are polymorphic within a single plant. There-
fore. basal. intermediate, and upper leaves were
studied for each species. The variation within a
single plant was most carefully examined in C.
multiglandulosa var. cephalotes, in which several
leaves in each category from 5 individuals were
sectioned. Liquid-preserved collections were util-
ized for C. multiglandulosa var. cephalotes and C.
villosa. For the remaining species, herbarium ma-
terial proved quite satisfactory for anatomical pur-
poses. Fresh material was preserved in formalin-
propionic alcohol (Johansen. 1940). Herbarium
material was expanded by treatment with warm
2.5% aqueous NaOH, followed by washing and
storage in 70% ethyl alcohol. Both liquid-preserved
and herbarium specimen material were embedded
in paraffin according to the usual techniques. Sec-
tions were stained according to Northen’s modifica-
tion of Foster’s tannic acid—ferric chloride method
{Johansen, 1940). Leaves of Calycadenia, particu-
larly the upper ones, are mostly subterete. Because
of this, 3 types of sections are distinguished here:
transverse, sagittal (a median longitudinal section
of a leaf radial to the stem axis), and paradermal
(a longitudinal section cut parallel to the dorsiven-
tral axis of the leaf). The term “lateral” is used
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Fig. 1-8. Ontogeny of terminal glands on upper leaves of Calycadenia multiglandaiosa var. crphalotes. Fig. 1-5, 8 from
sagittal sections; fig. 6-7 from paradermal sections.—Fig. 1. One-cell stage. X480.—F'g- 2. Four-cell stage (two cells in
plane of section). X"OO-—Fig. 3. L Multicellular -tage. Fig. 3, X630; fig. 4, X485.—Fig. 5. Initiation of glandular
layers. X1140.—Fig. 6. Formation of procambium in stalk re-i.n. X270.—Fig. 7-8. Sections of mature glands. X180.



