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Umbellularia. Bakker et al. (1992), in their comprehensive study of leaf anatomy 
of Cinnamomum, described the morphology and distribution of oil and mucilage 
cells in the leaf of 150 species, ascertaining that these idioblasts were always 
present in the palisade and the spongy parenchyma.

Petzold (1907) stated that mucilage cells are present only in the palisade 
parenchyma of Cryptocarya species. However, he also noted that such cells are 
absent in C. aschersoniana, C. mandioccana, C. minutifl ora, C. moschata, and 
C. subcorymbosa. Oil cells occurring only in the palisade parenchyma were 
found in Cryptocarya moschata Martius and C. saligna, while in C. schwackeana 
they are present only in the spongy parenchym.

Crystals occur mostly in the form of small needles or spindles, not only in the 
mesophyll, but, although rarely, also in the epidermis of the leaves in Lauraceae. 
In a recent anatomical study of leaves of Cryptocarya aff. aschersoniana Mez, 
Castro & Watanabe (ined.) found that leaves are structurally dorsiventral 
(Fig. 2). The adaxial and abaxial epidermises are both uniseriate. Stomata are 
restricted to the abaxial side. Secretory hypodermis with lipophilic substances 
(revealed by buffered neutral formalin fi xative; FNT) are also uniseriate and 
occur in both sides of the laminae; in the abaxial surface, hypodermis is 
interrupted by substomatal chambers. The chlorenchyma presents one layer of 
palisade parenchyma, and fi ve to nine layers of spongy parenchyma. Secretory 
idioblasts with lipophilic content (revealed by FNT) are observed in the palisade 
and spongy parenchyma. Single raphides and prismatic crystals are found in 
parenchyma cells. Vascular bundles are collateral and surrounded by a lignifi ed 
bundle-sheath. The bundle-sheath and bundle-sheath extensions of the vascular 
bundles are composed of thick-walled parenchyma cells, which walls become 
impregnated with lignin. 

Sclerifi ed cells are also observed as supporting tissues in the midrib and at the 
leaf margins.

3.1.4. Venation pattern

Similarly to what has been described by Nishida & Christophel (1999) for the 
Neotropical species of Beilschmiedia, all the Brazilian species of Cryptocarya 
have penninerved leaves (pinnately nerved). Klucking (1987) gave a 
comprehensive account on this topic; it is here succinctly repeated. 

Many leaves have one kind of venation in their basal part, another kind in the 
middle part and a third kind in the upper part of the leaf. The secondary venation 
of a leaf begins to form in the basal part of the leaf and develops progressively 
apically or acropetally. Since the secondary venation develops acropetally, the 
venation in the basal part of the leaf is formed fi rst, that in the middle part of the 
leaf next, and that in the apical part last. Each of these venation types – the 
basal, middle, and apical – has different characteristics and is distinct. As each 
of these venation types are formed during a different phase of development, they 
are commonly termed early phase venation, middle phase venation, and late 
phase venation. These three types of venation usually are not present in equal 
amounts on the leaf. One or another type commonly makes up half or more of 
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the total pattern and so the leaf venation pattern is named after that dominant 
type of venation, (e.g. if early phase venation is present on half or more of the 
leaf, one terms the venation pattern for that leaf ‘early phase venation’).

“Secondary veins are veins that depart from the midvein or primary vein. They 
are termed pinnate if they are directed more laterally; they’re called acrodromal 
if they are directed more apically than laterally.The area between the secondary 
veins is termed the intercosta or intercostal area. The inner boundary of the 
intercosta is the midvein. Its outer or marginal boundary is formed when the 
secondary vein branches and the distal branch continues the secondary course 
apically terminating by connecting with the basally directed branch from the 
secondary vein above. This boundary that boxes in the intercostal area is called 

Fig. 2. Transections of leaves of Cryptocarya aff. aschersoniana Mez (from Moraes 2389). 
A. Midrib; B-D. Intermediary region; E-F. Marginal region. (A-C, E fixed in FNT; 

D, F fixed in FAA). (E = epidermis, H = secretory hypodermis, I = secretory idioblast, 
PP = palisade parenchyma, PPh = primary phloem, PX = primary xylem, 

S = sclerified cells, SP = spongy parenchyma, St = stomata, VB = vascular bundle). 
(Photomicrographs by M. de M. Castro & T.M. Watanabe).
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closure. Secondary veins are termed brochidodromous when the closure 
connection is arched and defi nite (adapted from Hickey, 1973).

Klucking (1987) examined the leaf structure of 245 species of Cryptocarya. Of 
49 species he gave a description. From Brazil, only C. aschersoniana was 
cleared, and described. This species had the predominant venation pattern of 
the genus, i.e. “Early Phase Pinnate Venation dominant with small amounts of 
Middle Phase and Late Phase Venation present in the apical part of the leaf”.

Moraes (1993; see also Moraes & Paoli, 1999), studied the leaf venation pattern 
of C. mandioccana, for eophylls and nomophylls (Fig. 3 A-B), the latter also 
showed the predominant venation pattern as described by Klucking (1987).

Fig. 3. Cleared leaves of Cryptocarya. A-B. Eophyll and nomophyll of C. mandioccana 
Meissner, respectively, from Parque Estadual Carlos Botelho (Photographs by author). 

C. “Cryptocarya sp. nov.”, from tropical America (ex von Ettingshausen, 1861; fig. 14, p. 45).

They found eophylls and nomophylls presenting pinnate, camptodromous-
brochidodromous venation pattern (secondary veins not terminating at the margin 
or secondary veins joined together in a series of prominent arches). However, 
eophylls differed from nomophylls in arrangement, number and course of 
secondary veins, as well as in reticulation, size and type of areoles and veinlets. 
Most eophylls with 5 to 8 pairs of secondary veins, mainly 6 pairs and a few with 
4 pairs, courses curved, curving gently apically as it extends laterally from the 
midrib, merging into the marginal looping; secondary courses running at high 

0885-07_ABC AXA 3_inhoud.indd   110885-07_ABC AXA 3_inhoud.indd   11 28-02-2008   12:47:0528-02-2008   12:47:05




