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Table—1. Dimension and age of the sample trees and locations of the wood temperature measure-
ments on the stem at the beginning of the measurement
B & TARY A F AZxa47
Species Pinus Cryptomeria Metasequoia
densiflora Japonica glyptostroboides
B
Age yr ca.70 ca.50 27
B8
Height m 16.4 13.5 21.3
KTE
Clear length 8.5 4.8 1.7
HEEZ
DBH cm 41.5 25.0 71.0
Ex (| *
RIS £5 (% m/HEEm
Location of measurement
T # { Pos (0.3/44.3) Cos (0.3/29.0) M, (0.3/90.0)
Lower PLS (1 . 3/41 . 5) — Mx.z (1 . 3/71 . 0)
0
Iﬁid;le Pso (5.0/30.8) Cso (5.0/21.2) Ms.o (5.0/42.6)
£ & Py,. (10.2/21.5) — M, (11.5/21.2)
Upper ‘

*EHHMMES ISE L AR EZ LD T
An abbreviation of the species and the height of measurement (height on the stem m,”stem diameter
at the height of measurement cm)
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Fig. 1 Diurnal fluctuations in the stem wood temperature measured
at different heights in the summer
TEMPERATURE : air temperature at a 1.3m height (A,;), soil temperature at a 0.3m
depth (S_,s), and stem wood temperature of Pinus densiflora (P), Cryptomeria japonica
(C), and Metasequoia glyptostroboides (M). Other figures, besides P, C, and M, represent
height of the stem part measured. PhAR : photosynthetically active horizontal
radiation flux density.
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Fig. 2 Diurnal fluctuations in the stem wood temperature measured
at different heights in the winter
Note as in Figure 1.
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Fig. 3 Diurnal fluctuations in the stem wood temperature measured

at different seasons of the year in the Pinus densiflora tree
H : height (m) of the stem part measured. Other figures besides the curves represent
the months, May to Dec., 1978 (V ~XII) and Jan. to Aug., 1979 (1~8).
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Fig. 4 Diurnal fluctuations in the stem wood temperature measured
at different seasons of the year in the Metasequoia
glyptostroboides tree

Note as in Figure 3.
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Fig. 5 Frequency distributions of the times at the daily maximum
and the minimum stem wood and air temperatures for each month
FREQUENCY : time at the maximum (black bars) and the minimum (white bars) temperatures
except on rainy days. Lettering as in Figure 1.
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Fig. 6 Seasonal fluctuations in the daily maximum and the minimum

stem wood, air, and soil temperatures
TEMPERATURE : maximum (upper solid line) and minimum (lower solid line) of air
temperature, and maximum (upper edge) and minimum (lower edge of black part) of stem
wood, and soil temperatures, for each day. Lettering as in Figure 1. PhAR : photosynthetically
active horizontal radiation flux density (g cal cm~2 day™!).
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Table—2. Monthly mean of the daily maximum and the daily minimum temperatures in the stem
wood (P, C, M in Table-1), the air (A), and the soil (S)
PIO.Z PS.O Pl.S PO‘S

min, max. min. max. min. max. min. max.
1978
May 16.1 21.1 16.7 19.5 16.2 17.8 15.0 16.2
Jun. 21.4 26.6 21.5 24.4 20.3 21.5 18.4 19.5
Jul. 25.6 30.6 25.6 27.9 23.3 24.1 20.9 22.2
Aug. 26.4 31.2 26.5 28.8 24.2 24.9 21.7 22.8
Sep. 19.0 22.9 19.4 22.0 19.5 21.0 19.3 20.4
Oct. 13.5 17.8 14.0 16.4 14.6 16.6 15.2 17.3
Nov. 9.1 13.5 9.4 11.6 10.0 11.9 11.4 14.0
Dec. 4.2 8.9 4.5 7.2 5.2 7.2 6.9 10.2
1979
Jan. 2.3 6.8 2.8 5.6 3.0 5.5 4.2 6.8
Feb. 4.9 9.4 5.6 8.2 5.7 7.7 5.9 8.1
Mar. 6.3 11.3 7.1 10.2 7.3 9.7 7.4 9.6
Apr. 10.9 15.6 11.4 14.5 11.5 13.6 10.8 12.7
May 15.5 20.8 15.9 18.8 15.1 16.8 14.1 15.2
Jun. 21.9 26.7 22.1 24.4 20.0 21.1 17.7 18.8
Jul. 22.1 26.3 22.2 24.6 21.0 22.0 19.5 20.5
Aug. 24.0 27.9 24.0 26.1 22.5 23.2 20.6 21.8
Mean* 13.3 18.0 13.7 16.4 13.4 15.1 13.1 15.0

Mll.S M5.0 Ml.3 MO.S

min. max. min. max. min. max. min. max.
1978
May 15.8 20.6 16.4 19.0 15.4 17.2 14.6 15.7
Jun. 21.1 25.7 21.3 23.6 19.8 21.1 18.1 19.3
Jul. 25.1 29.2 25.3 26.7 23.1 23.9 20.8 22.2
Aug. 25.8 29.9 25.9 27.5 23.9 24.7 21.8 22.9
Sep. 18.6 22.3 19.2 21.5 19.1 20.9 19.2 20.4
Oct. 13.1 17.2 13.9 16.1 13.9 16.5 14.8 16.8
Nov. 8.8 13.0 9.4 11.6 9.4 11.8 10.5 12.5
Dec. 3.6 9.8 4.3 7.1 3.9 6.5 4.3 6.6
1979
Jan. 2.0 8.4 2.4 5.2 1.9 4.3 1.9 3.9
Feb. 4.3 11.0 5.0 8.1 4.7 7.3 4.5 6.7
Mar. 6.1 12.9 6.7 10.4 6.3 9.5 6.2 8.9
Apr. 10.6 16.6 11.3 15.0 10.8 13.9 10.7 13.2
May 15.1 20.3 15.7 18.5 14.5 16.6 13.7 15.0
Jun. 21.4 25.9 21.7 23.8 19.8 21.0 17.8 18.8
Jul. 21.7 25.3 22.0 23.9 21.0 22.1 19.7 20.6
Aug. 23.5 26.9 23.7 25.4 22.6 23.6 21.2 22.0
Mean* 12.9 18.1 13.4 16.0 12.7 14.8 12.3 14.1
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CS.O C0,3 A-l.3 S—O.S

min. max. min. max. min. max. min. max.
1978
May 15.9 19.6 14.8 16.5 13.3 21.6 15.4 15.9
Jun. 20.9 24.7 19.1 20.2 18.3 26.7 19.3 19.7
Jul. 25.1 28.4 22.4 23.3 22.6 31.5 23.1 23.4
Aug. 25.7 29.5 22.9 23.8 22.6 32.7 24.3 24.6
Sep. 18.8 22.1 18.6 20.0 16.8 23.3 20.4 20.9
Oct. 13.2 16.6 13.7 15.6 10.6 18.8 15.8 16.2
Nov. 8.7 12.1 9.3 11.4 5.9 14.0 12.0 12.3
Dec. 4.0 8.0 4.4 6.7 0.7 10.7 8.2 8.5
1979
Jan. 2.5 6.3 2.2 4.5 —-1.2 9.0 5.6 5.9
Feb. 4.8 8.7 4.8 6.9 1.8 10.9 6.3 6.6
Mar. 6.3 10.8 6.1 8.6 2.9 13.4 7.5 7.9
Apr. 10.6 15.0 10.1 12.2 7.7 16.9 11.0 11.4
May 15.0 19.0- 13.8 15.3 11.5 22.0 14.6 15.0
Jun. 21.2 25.0 19.1 20.1 18.3 27.3 19.4 19.7
Jul. 21.6 24.7 20.4 21.5 19.4 26.8 20.6 21.0
Aug. 23.4 26.5 22.0 23.0 21.2 28.6 21.9 22.0
Mean* 13.0 16.8 12.4 14.1 10.2 19.1 14.1 14.4

*19784E 5 B 519794 4 A ¥ TD 12 MO FE
Mean value for the period May, 1978 to Apr., 1979
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Summary

To study the occurrence of daytime depression in stem wood temperature, the daily
course of temperature 10 cm deep beneath the bark surface was recorded at different
heights on the stem in mature Pinus densiflora, Cryptomeria japonica, and Metasequoia
glyptostroboides trees for the period May, 1978 to Aug., 1979. Usually, the wood temperature
followed the air temperature after a time lag, showing a range of fluctuation increasing
with height on the stem. But, under the clear weather in the summer, the temperature in
the stem wood near the base fell in the daytime, from the maximum in the morning to the
minimum in the evening. This depression is due to the cooling effect of the sap flow, and
may be a cause of the daytime depression in bark respiration.



