
IAWA Journal, Vol. 27 (4), 2006: 377ð382

ECCENTRIC GROWTH BUT NO COMPRESSION WOOD IN 
A HORIZONTAL STEM OF CYCAS MICRONESICA (CYCADALES)

Jack B. Fisher1* and Thomas E. Marler2

SUMMARY

A single 1.41-m-long trunk of Cycas micronesica K.D. Hill was found 
growing horizontally in natural habitat on the island of Guam. Transverse 
sections of the trunk showed enhancement of secondary vascular tissues 
on the lower side by the production of more arcs of accessory vascular 
cambia and more parenchyma as compared to the upper side. Xylem 
tracheids were similar in upper and lower sides. There was no evidence 
of compression wood tracheids as seen in conifers.
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INTRODUCTION

The wood of cycads (Cycadales) consists of tracheids, wide rays, and much paren-
chyma and has been termed òmanoxylicó to differentiate its soft structure from the 
òpycnoxylicó wood of conifers that has denser wood with narrow rays (Seward 1917). 
The differences in wood structure have been useful in separating the Cycadophytes 
from the Coniferophytes, especially in wood fossils (Gifford & Foster 1988). Another 
distinctive feature is the presence of multiple vascular cylinders in the stems of Bowe-
nia, Cycas, Encephalartos, Lepidozamia and Macrozamia (Norstog & Nicholls 1997). 
Chamberlain (1935) reported that 14 cylinders of secondary xylem (each with associated 
phloem) occurred in a stem of Cycas pectinata 20 cm in diameter, and three cylinders 
in a 3-m-tall Cycas media plant. Each of these concentric rings of secondary vascular 
tissue appears to retain its separate vascular cambium, although there is little activity 
in the inner cambia (Terrazas 1991).
    We are unaware of any published reports regarding variations in wood structure in 
normally vertical stems that are displaced to more horizontal orientations. Many other 
gymnosperms form reaction wood, called compression wood, on the lower side of a 
leaning stem in which tracheids of the secondary xylem are more ligniþed and rounder 
in transverse section than those on the upper side (Timell 1986). Westing (1965) noted 
that compression wood occurs in Coniferales, Ginkgoales and Taxales but òprobably not 
in Cycadalesó. Neither reaction wood nor compression wood in cycads are mentioned 
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