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AL & H Studies on the physiological mechanisms of reaction
wood formation in woody plants
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The regulation of cambial growth and wood formation in forest trees is a significant but
complicated procedure that is determined or influenced by internal and external factors.
Induction of reaction wood is an environmentally induced process involving changes in growth
rate and wood properties that can be readily studied. In this thesis, the roles of plant hormones
auxin, ethylene and gibberellins (GAs), and of the second messenger ion Ca2+ in the coordination
of reaction wood formation were investigated and discussed.

Using gas chromatography—mass spectrometry (GC-MS), we investigated the distribution of
indole-3-acetic acid (IAA) in the cambial regions of tilted Metasequoia glyptostroboides stems.
The results confirm that compression wood formation is invariably accompanied by a higher IAA
content compared with its opposite stem side. We also monitored the dynamics of ethylene
evolution from cambial regions of both softwood (M. glyptostroboides) and hardwood (Aesculus
terbinata) species during the induction of reaction wood using gas chromatography—flame
lonization detection. The results showed that vigorous ethylene evolution is always detected on
the stem side with increased xylem development and reaction wood formation. Thus, while TAA is
considered to be of the great importance to the induction of compression wood formation, ethylene
probably functions as a cambial growth stimulator during the processes of both compression and
tension wood formation. Further, the application experiments of growth retardants such as auxin
action inhibitors raphanusanin and MBOA, and GA biosynthesis inhibitor uniconazole-P,
demonstrated that both auxin and GA are necessary to tension wood formation. This suggests
that the previously held assumption that auxin deficiency induces tension wood formation is
unsound. GAs are therefore major candidates that regulate tension wood formation,

quantitatively at least.



Through a culture method of “force feeding” decapitated and tilted seedlings with liquid
media containing different levels of calcium regulating chemicals, we found that the calcium
chelating agent EGTA and the calcium channel blocker LaCls have inhibitory effects on the
formation of compression wood and wall thickening of tracheid cells in the conifer Taxodium
distichum. This result suggests an involvement of calcium in the gravi-stimulated

compression wood formation.
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