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GROWTH AND WATER STRESS IN JARRAH (EUCALYPTUS MARGINATA SMITH) 
DETERMINED USING ELECTROMECHANICAL DENDROMETERS. 

CROMBIE, D. STUART AND TIPPETT, JOANNA T., DEPARTMENT OF 
CONSERVATION AND LAND MANAGEMENT, COMO, PERTH. 

The electromechanical dendrometer described by Davey and Mason 
(Aust. J. For. Res. In Press), when used with an automatic 
datalogger ("Starlog" by Unidata, Perth), enables continuous 
monitoring over long periods of changes of tree girth of as little 
as 2.5 microns. We are using the automatically logged dendrometers 
in the study of jarrah water relations as they relate to jarrah 
pathology and silviculture. A direct calibration of trunk girth 
against trunk water potential will enable more detailed study of 
~he effects of jarrah water relations on the growth of 
Phytophthora cinnamomi in its tissues to be made as low phloem 
water potentials are known to slow the growth of Phytophthora 
cinnamomi in jarrah. 

Diurnal shrinkage of the lower trunk of trees was found to vary 
substantially from day to day and the effects of particularly 
large variations often persisted for several days. Daily and 
longer term variations in girth were presumed to arise from 
differences in tree water stress and gave hope that dendrometer 
measurements could be adapted to estimate daily water stress in 
jarrah. Moreover, changes in girth of the lower trunk and high in 
the crown are almost synchronous, indicating that measurements 
made at the base of the tree or in the crown can be used equally 
well in such esitimations. 
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. . 

Diurnal changes in girth in midsummer were least on the severely 

water stressed z site (see below) and greatest on the the 

well-watered S site. These differences are unlikely to be entirely 

due to variations in the water status of the trees on each site 

• however as other other factors, such as bark thickness and cambial 

activity can affect daily shrink age also. The relationships 

between all these factors and stem shrinkage is likely to be 

complex and may differ between sites. 

Shrinkage was greater on the dryer z site than on the better 

watered s and P sites although exceeding growth since November on 

all sites. Net decreases in tree girth were recorded before 

significant falls in predawn leaf water potential became apparent 

suggesting that long delays exist between overnight recovery of 

leaf water potentials and rehydration of the overlying bark. 

Periodic calibration of changes in stem girth against leaf water 

potentials on each site, with corrections for growth and lags 

between water potentials and variations in girth, is to be used so 

that girth measurements can be used to estimate tree water status. 
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