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Abstract

The strain gauge method was applied for measurement of swelling and shrinkage of the stem or thickening growth increment 

measurement of three-year-old cloned saplings of Cryptomeria japonica D. Don grown in a phytotron with irrigation every day or 

every 3 days, and application range and attention of the method were investigated in detail. The strain gauge was affixed on the

surface of inner bark after removing the outer bark. Simultaneously, the pin marking method was done for the measurement of 

thickening growth quantity of the mature xylem as an anatomical technique. 

When tissue in the strain gauge pasting position after 1 week was observed, normal inner bark cell, which ranked with the tidy in

the tangential direction, was only observed. The value of thickening growth quantity of the mature xylem obtained from the pin 

marking method and the strain gauge method was almost equivalent. 

When tissue in the strain gauge pasting position after 1 month was observed, normal inner bark cell as mentioned above was 

observed. And more, on the outside of the cell, random cell, the cell that emits the private use fluorescence of being lignin, and 

traumatic tissue has newly formed in order. In comparison with the growth increment of the mature xylem obtained from the pin 

marking method and the strain gauge method, the latter was slightly half value for the former. 

It was found that the effect of temperature and relative humidity on the strain gauge method appeared about 20% of the output 

value at largest. However, when temperature and relative humidity are fixed without changing during measurement period, the strain

gauge method has been stabilized without receiving the effect of temperature and relative humidity. 

It was clarified from the simulation with the finite element method that the constraint affects of adhesive and strain gauge happen 

when Young’s modulus of the inner bark is small. Therefore, the selection of adhesive and strain gauge is very important for the

strain gauge method. 

From the above result, the strain gauge method is enough applicable for a grasp of swelling and shrinkage behavior in short period 

(about 1 week). However, in the case of the quantitative measurement, it is necessary to correct the output value by the combination 

of measurement position and Young’s modulus of the adhesive and strain gauge. 
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Table 1. 

Irrigated every 3 daysIrrigated every day

Pin marking method Dp ( m)

Strain gage method Ds ( m) 392.5

After 1 week After 1 month After 1 week After 1 month

780.0 140.0 274.3

400.6 1706.6 143.6 615.4

Ratio Ds/Dp (%) 98.0 45.7 97.5 44.6
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