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A Systematic Histological Study of Palm Fruits.
II. TheAreca Alliance

FREDERICK B. ESSIG AND BRADFORD E. YOUNG'

Abstract. Pericarp structure in the ten genera of the Areca alliance is more het-
erogeneous than in the Ptychosperma alliance, but with some species closely approach-
ing the ptychospermate condition. The endocarp is generally less well-defined, al-
though composed of the same tissue types. Fibrovascular bundles functioning as
part of the endocarp tend to be more dispersed among mesocarp tissues, sclerified
ground tissue is less prominent, but the locular epidermis shows about the same
range of variation. Four different types of exocarp are found in the group: 1) a
layer of brachysclereids; 2) a layer of brachysclereids plus fibrous bundles; 3) a series
of fibrous bundles alone; 4) a dense layer of specialized tanniniferous cells. Fibrous
bundles can occur among the vascular bundles, or as separate series in the middle
or outer pericarp. The alliance appears to be taxonomically divisible into two groups,
on the basis of presence or absence of brachysclereids in the exocarp. Other minor
taxonomic suggestions are made.

In this paper, the pericarp histology of representatives from the ten
genera of the Areca alliance (sensu Moore, 1973) is described,. This is the
second in a series of papers, of which the first dealt with the Ptychosperma
alliance (Essig, 1977). The aim of these investigations is to provide a
broad survey of the family, in a taxonomic framework, including, where
possible, at least one representative from each genus in the family. Such
a survey is necessarily shallow, especially where a large genus is repre-
sented by only one or a few species. This survey will, however, provide
the "first look" at fruit structure in many genera, will provide a uniform
terminology for describing fruit structures in the palm family, will char-
acterize the general fruit structure of the alliances and of some -small
genera, and will suggest characters of potential diagnostic value to be
investigated in more detailed studies of larger genera.

The Areca alliance is one of the more advanced in the family by the
criteria of Moore (1973), and is broadly distributed in the Old World
tropics, from India to Micronesia and the New Hebrides. The ten genera
together contain about 270 species. The largest is Pinanga, with 120
species, but several genera contain only one or a few species (Loxococcus,

'Gigliolia, Nenga, and Siphokentia). Fruits are generally similar to those of
the Ptychosperma alliance, with usually pseudomonomerous gynoecia re-
sulting in single-seeded drupes with apical stigmatic residues.

MATERIALS AND METHODS
Preserved fruits were obtained from the collection of the L. H. Bailey
Hortorium at Cornell University, from the authors' own field collections,
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FiGs. 7-13. Diagrams of portions of the pericarp in cross section. 7. Gulubza hom-
bronii. 8. Gulubia costata. 9. Gulubia macrospadix. 10. Hydriastele microspadix. 11. Sipho-
kentia beguinii. 12. Nengella sp. 13. Gronophyllum chaunostachys.

vascular system, forming an exocarp (Figs. 13, 15). In Areca ct. guppyana
(Fig. 1) there is a series of very small and widely spaced fibrous bundles
in the outer pericarp, while in Areca catechu, there are hundreds of small
fibrous bundles scattered throughout the pericarp.

Brachysclereids occur in five of the genera (Areca, Pinanga, Nenga,
Gigliolia, and Loxococcus), informally designated here as the Areca group.
These are cells with thick, secondary walls, but differing little in size or
shape (in this alliance) from the surrounding parenchyma cells. They are
idioblastic, occurring singly or in loose clusters. In the two species of
Pinanga examined, the brachysclereids are scattereed nearly throughout
the pericarp, while in the other four genera, they are aggregated into a
distinct subepidermal exocarp. Brachysclereids are lacking from the five
genera designated here as the Gronophyllum group (Gronophyllum, Gulu-
bia, Nengella, Hydriastele and Siphokentia).

Specialized tannin cells are lacking in Areca and Loxococcus, and scat-
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alliance, if truly monophyletic, appears to have arisen from a less spe-
cialized stock and given rise to a greater array of specialized types.

The attainment of a separate, outer series of fibrous bundles, which
is the critical feature of the ptychospermate exocarp, has occurred at
least twice among the members of the Areca alliance, in Areca and in
Gronophyllum. While the outer bundles in Areca (Fig. 14) are essentially
like those in the Ptychosperma alliance, the bundles in Gronophyllum (Fig.
15) have a unique structure and organization, and certainly arose inde-
pendently. Preliminary results from other alliances indicate that similar
systems have developed a number of times, suggesting a strong selective
pressure for the stockade-like exocarp that results. The further special-
1zation of such outer bundles into the “sclerosomes” of the Ptychosperma
alliance has been documented by Essig (1977).

Hard taxonomic conclusions cannot be drawn from the narrow data
base presented here, but some suggestions can be made for consideration
in more comprehensive studies of the taxa in question. Table 1 has been
presented as a device for displaying characters of potential diagnostic
value in a taxonomic framework. The major suggestions are as follows:
1) the alliance can be divided into two groups, the Areca group and the
Gronophyllum group, based on the presence or absence of brachysclereids
and correlated characters; 2) the unusual stegma-bearing sclereids found
in Areca cf. guppyana and Gigliolia insignis indicate a possible close rela-
tionship between these two species; 3) the genus Areca appears to be
divisible into two groups, one, represented by A. catechu and A. macro-
calyx, with vascular and fibrous bundles dispersed through the entire
pericarp, and the other by A. cf. guppyana (and Gigliolia?), with fibrous
bundles only in the exocarp or lacking; 4) Gulubia and Hydriastele are
scarcely distinguishable from one another on the basis of present histo-
logical data, suggesting a very close relationship between them.

Comments on the affinities of this alliance among the Arecoid palms
will be deferred until data is available from the other alliances.
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APPENDIX: SPECIMENS EXAMINED

Areca catechu Linnaeus: Hirano s.n., cult. H. L. Lyon Arboretum, Honolulu (USF).
Areca cf. guppyana Beccari: Essig LAE 55210 (BH).

Areca macrocalyx Zippelius: Moore & Whitmore 9303 (BH).

Areca sp.: Moore & Chai 9109 (BH).

Gigliolia insignis Beccari: Moore et al. 9153 (BH).

Gulubia costata Beccari: Essig LAE 55178 (BH).

Gulubia hombronii Beccari: Moore & Whitmore 9296 (BH).

Gulubia macrospadix (Burret) H.E. Moore: Moore & Whitmore 9305 (BH).

Gulubia sp.: Essig LAE 55099 (BH).

Gronophyllum chaunostachys (Burret) Burret: Essig LAE 55137 (BH).

Hydriastele microspadix (Beccari) Burret: Essig & Katik LAE 55001 (BH): Moore 9271 (BH).
Loxococcus rupicola (Thwaites) H. Wendland & Drude: Moore 9031 (BH).

Nenga sp.: Moore & Pennington 9056 (BH).

Nengella sp.: Essig s.n., cult. National Botanic Garden, Lae, Papua New Guinea (USF).
Pinanga punicea (Blume) Merrill: Essig LAE 55085 (BH).

Pinanga insignis Beccari: Moore & Pancho 9389 (BH).

Siphokentia beguinii Burret: Moore & Pancho 9386 (BH).





