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Measuring wood density for tropical forest trees field manual
By Dr. Jerome Chave

1. Introduction

Wood is abiological tissue made of cells, or tracheides, and of walls composed of lignin. The
tracheides are like pipes, that transport the sap along the stem and they are filled by water.
The density of tree wood is an interesting variable because it tells how much carbon the plant
allocates into construction costs. Wood density varies within the plant, during the life of the
plant, and between individuals of the same species. Also the branches and the outer part of the
trunk tend to have alighter wood than the pith.

Figurel: Cross-section of wood, where the tracheides are clearly visible.

There are many definitions of wood density. Foresters measure the weight of a given volume
of wood that has been ‘air-dried’. Depending on the country, conventions differ about air
drying: the fraction of water remaining in the wood sample may be 12%, or 15%. This causes
considerable trouble in the literature. In the present study, wood density is technically defined
asthe ratio of the oven-dry mass of a wood sample divided by the mass of water displaced by
its green volume (wood specific gravity, or WSG). This can be calculated from measurements
of oven-dry weight combined with measurement of green volume.

2. Collecting wood samplesin thefield

Small pieces of wood are extracted from the tree using a device called an increment borer.
This equipment comes in three parts (cf. figure 2): a handle, a coring bit, and an extractor. An
increment borer is like a hollow auger, extracting a small dowel-like piece from a tree. The
handle is hollow, and the drill bit and extractor can be stored inside the handle when not in
use. The extractor is a long half-moon shaped blade that dlips inside the hollow auger and
allows you to pull out (extract) the core sample. The coring bit is made of a special aloy and
is very hard. However, it remains the most fragile part of the equipment and breaks easily if
the user attempts to force the device into a dense wood with too much force. We are using a
16"’ Sunto borer with two threads. The inner diameter of the bit is 5.10 mm.
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