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scope. In order to show the thickenings of the inner

tangential walls of the exotestal cells, the outer tan-

gential walls had to be removed. Therefore, boiled

seeds were transferred to a 3:1 mixture of alcohol

96% and acetic acid 99% for 24 hours. Afterward

they were put in a 3%aqueous mixture of sulphuric

acid at 50°C for at least 10 hours (modified from

Braune et al., 1967). Remaining specks of dirt were

removed by ultrasonication.

The methods used for acetolysis and breaking

pollen grains are discussed in detail by Huysmans

et al. (1994). Wood anatomical sections were pre-

pared as described by Jansen et al. (in prep.).

Results

VEGETATIVESTRUCTURES

Habit. Dialypetalanthus fuscescens is a large,

usually smaller). It has a soft, fibrous (because of

the formation of several concentric phellogen lay-

ers), red to cinnamon-colored bark. The trunk is

fluted toward the base. The wood is light but ex-

tremely hard. It is used locally for house construc-

tion (Rizzini & Occhioni, 1949), but as far as we

know it has little economic value.

Leaves. The simple leaves are decussately ar-

ranged and have blades with entire margins. The

petiole is well developed (0.6-3.5 cm) and shallow-

ly sulcate above. The blades are broadly elliptic

(L/W-ratio 1.5:1), elliptic (2:1), suborbiculate (1.2:

1), to narrowly (2:1) or widely obovate (1.2:1)

(sometimes slightly asymmetric), with a shortly acu-

neate to slighdy decurrent base (terminology follow-

ing Hickey, 1988); they are (2-)6-17(-20) X (1-)

4—11(—14) cm. The leaf venation is pinnate and

camptodromous. Hie veins, especially the midvein

(Fig. 1A), are prominent on the abaxial side of the

blade. The divergence angle between primary and

secondary veins is about 35° in the center of the

blade and gradually rises toward the base of the

leaf. The veins are detectable up to the fifth order.
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in size (upper ones much larger than the short, tri-

angular lower ones; Fig. 2). Anatomically, the stip-

ules have a characteristic adaxial epidermis, con-

sisting of thickened cells. Scattered through the

homogeneous chlorenchyma are numerous small

vascular traces that are surrounded by fibers. Riz-

zini and Occhioni (1949) recorded occasioned par-

acytic

tain silica-bodies (Fig. 4G, H). The perforation

plates of the vessels are simple, bearing a single

elliptical to almost circular opening (Fig. 5A). The

vessel-ray pits are simple (Fig. 5B). The intervessel

pits are alternately arranged and vestured (Fig. 5C).

Internal phloem is absent.

REPRODUCTIVESTRUCTURES

Wood, anatomy. The wood of Dialypetalanthus

shows indistinct growth rings (probably reflecting

the precipitation cycle), marked by a transition

from thin- to thick-walled fibers. The fibers are sep-

tate (Fig. 4C) and have simple pits in vertical rows

(Fig. 5D) (libriform fibers sensu Baas, 1986). The

wood is diffuse-porous. The vessels are solitary or

arranged in short radial rows (2-8 cells) (Fig. 4D,

E). In young wood, close to the pith, the radial

vessel rows are often longer. The outline of the sol-

itary vessels is rounded (Fig. 4E), although the

smaller vessels are often compressed between the

larger ones. Axial parenchyma is present and oc-

curs as scanty, paratracheal strands (Fig. 4B). The

width of the rays varies from (l-)2 to 6 cells (Fig.

4A); their height may exceed 100 cells. In radial

sections, the procumbent body-ray cells have a

margin of one or often several layers of square cells

(Fig. 4F). Sometimes a mixture of procumbent and

more or less square cells occurs. The rays are vis-

ible to the naked eye as clear, narrow, parallel

lines. The pith and the rays contain very small cu-

bic to prismatic crystals; navicular crystals occur

as well. The septate fibers as well as the rays con-

Inflorescence. The bloom of Dialypetalanthus is

large inflorescences. The inflorescence of Dialype-

talanthus (Figs. 6-8) was described by Kuhlmann

(1925) as paniculate and racemose. Rizzini and Oc-

chioni (1949) and Hutchinson (1959) also indicated

it was a panicle. According to Weberling (1992), a

panicle is characterized by terminal flowers on its

main axis and side branches. Thus, a panicle is a

determinate inflorescence. Dialypetalanthus, how-

ever, does not have a terminal flower but a terminal

bud that at first sight may be confused with a single

terminal flower. Dissection of the terminal bud re-

veals a floral meristem where acropetal inception

of lateral flowers occurs (the flowers in the most

terminal zone seem to be poorly developed) (Fig.

7). The inflorescence of Dialypetalanthus is thus

indeterminate, contrary to a panicle. Dahlgren and

Thome (1984) provided the first correct illustration

of the inflorescence but did not describe it. Cron-

quist (1981) was the first to correctly call the Di-

alypetalanthus inflorescence a thyrse. More specif-

ically, it is a frondobracteose, heterothetic,

indeterminate thyrse with opposite branches (Fig.
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Figure 13. Pollen morphology of Dialypetalanthus fuscescens (SEM). A-D. Entire pollen. E, F. Broken

Polar view with well-developed apocolpium.— B. Equatorial view of ecto- and mesoaperture.— C. Detail ol

pium.— D. Detail of the mesocolpium.— E. Endocolpus.— F. Endexine ornamentation; note the difference

warty (white star) and weaker looking zone at the top of the endocolpus (black star). After de Albuquerque et al. 1295.
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A B
Figure 15. Fruit structure of Dialypetalanthus fuscescens. —A. Fruit in late stage of opening, showing deep septicidal

and more shallow loculicidal slits. —B. Septal view of a half fruit in the same stage after artificial separation; cr =

calyx remnants and scars, st = septum, se = seeds, pi = placenta. After Silva & Mono 3238 (A) and Silva 740 (B).

per style) and pollen sacs closely associated with

the filament instead of the versatile anthers that are

typical of wind-pollinated species. Moreover,

should bear in mind that Dialypetalanthus is a i

forest tree. The dense vegetation of mostly <

green species in rainforests, the large amount of

precipitation, and the low turbulence due to the

closed canopy, by which pollen cannot stay in the

air long enough to cause successful pollination,

make wind pollination unlikely. All of these mor-

phological and ecological data strongly suggest an-

imal pollination. A plausible type of pollination is

cantharophily. Beetles are especially attracted to

white, fragrant flowers with abundant and easily at-

tainable pollen (Willemstein, 1987). All of this is

offered by Dialypetalanthus . Grant (1950) stated

that an inferior ovary may be an adaptation to de-

structive pollinators (in this case beetles) as a pro-

tection for the vulnerable ovules. Cantharophily

would be a good explanation for the simultaneous

ovary in Dialypetalanthus. The rough flower treat-

ment that is so typical for beetles would also ex-

plain the earlier-mentioned lignified zones in the

stamens and the overall firm, fleshy structure of the

On the other hand, pollination by bees seems to

be an acceptable alternative, because the poricidal

anthers may point to buzz-pollination. Moreover,

D’Arcy et al. (1996) stated that the occurrence of

oxalate packages is rather typical for bee-pollinated

species. The pollen becomes mixed with the cal-

by the insect, although it is still unclear what the

crystals are used for. Field observations are needed

to establish the pollination strategy of Dialypeta-

lanthus.

Distribution and Ecology

In the past it was assumed that Dialypetalanthus

occurs mainly in the eastern part of Brazil, around

Betem (Robbrecht, 1994; Nicholas & Baijnath,

1994). This was probably due to the fact that the

first collections ( Kuhlmann 1514; Ducke 17921 ,

23660, and 21684) were from this region. The

specimens presently available reveal, however, that

the center of distribution is in the northern border
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