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On the Method of Measuring Heat Conduction in Plant Body

Mitsuru MivazaTto, Kenji Uekr and Osamu SASAKI
(Laboratory of Agricultural Physics, *Laboratory of Crop Science)
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Fig. 1. A heat conduction system.
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Fig. 2. Schematic diagram of the measuring
apparatus.
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Table 1. Thermal conductivites of aloe (No. 1)

h Thermal flux Temperature Difference of
Treatment T gfn(;g&ber Q, Q, T, T, temperature
(kcal/m?-h) (O O
A 19 89.3 30.3 27.3 22.0 5.3
13.07 1.82 0.75 0.88 0.58
B 18 80.6 27.7 29.3 23.4 5.9
11.54 1.71 0.84 0.92 0.24
C 9 92.1 30.0 29.0 23.9 5.1
10.46 1.30 0 0.33 0.33
D 10 93.2 28.8 29.1 23.7 5.4
8.59 1.64 0.57 0.48 0.52
E 9 93.6 29.5 29.0 23.8 52
13.67 2.28 0.50 0.67 0.44
F 9 91.3 27.8 30.2 25.0 5.2
8.79 3.31 0.44 0.71 0.67
G 9 78.2 20.9 30.8 25.0 5.8
(Air) 8.38 0.55 0.44 0 0.44
H 9 95.4 26.6 30.7 25.9 4.8
(Water) 12.06 1.83 0.50 0.78 0.67

Each value is expressed as mean (upper) and standard error (lower).

Table 2. Thermal conductivities of aloe (No. 2)

hick Th b Thermal flyx Temperature Difference of
Thickness € number Q, Q, T, T, temperature
{mm) of data
(kcal/m?+h) °C) O
3 9 85.8 24.8 30.0 26.0 4.0
11.61 1.99 0.50 0.50 0
5 19 89.3 30.3 27.3 22.0 5.3
13.07 1.82 0.75 0.88 0.58
9 10 83.4 17.8 31.3 25.8 5.5
10.52 1.63 1.06 0.79 0.53
12 10 80.2 16.3 33.3 26.8 6.5
1.8t 0.82 0.79

13.81

9

12

0.53

Culculated in proportion to 5 mm as standard.

Each value is expressed as mean (upper) and standard error (lower).
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Q- Q, Fresh Dry Water Volume of Specific
T,—-T, r—-T, weight weight content sample gravity
(kcal/m? “C-h) (8 (8) (%o (cm?) (g/em?)
17.01 5.78 2.57 0.030 98.8 2.65 0.97
3.09 0.82 0.23 0.008 0.29 0.28 0.04
13.57 4.67 1.63 0.020 98.8 1.69 0.97
1.92 0.39 0.26 0.003 0.20 0.26 0.05
18.01 5.89 1.85 0.019 99.0 1.96 0.95
1.47 0.37 0.17 0.003 0.18 0.20 0.04
17.42 5.37 1.66 0.013 99.2 1.75 0.95
2.29 0.46 0.14 0.005 0.27 0.14 0.05
17.99 5.68 1.73 0.018 99.0 1.80 0.96
2.63 0.55 0.19 0.004 0.27 0.20 0.05
17.66 5.40 1.74 0.018 99.0 1.78 0.98
2.14 0.91 0.33 0.007 0.23 0.32 0.06
13.59 3.64 -— — — e —
1.55 0.39
20.25 5.68 R — ~ - —
3.37 1.05
Q. Q. Fresh Dry  Water  Volumeof  Specific
T,—T, T,-T, weight weight content sample gravity
(ealfm? Ch) @ @ o em) (e
21.45 6.21 1.52 0.016 99.0 1.53 0.58
2.90 0.50 0.18 0.005 0.30 0.14 0.08
17.01 5.78 2.57 0.030 98.8 2.65 0.88
3.09 0.82 0.23 0.008 0.29 0.28 0.09
15.28 3.27 5.27 0.045 99.1 5.29 0.98
2.32 0.43 0.16 0.005 0.12 0.13 0.07
12.37 2.52 6.92 0.061 99.1 6.94 0.96
2.01 0.37 0.24 0.008 0.12 0.25 0.03
— 3.73 253 0.027 — 2.55 —
0.30 0.30 0.008 0.23
— 5.78 2.57 0.030 — 2.55 —
0.82 0.23 0.008 0.28
— 5.89 2.93 0.025 — 2.94 —
0.77 0.09 0.003 0.07
— 6.05 2.88 0.025 — 2.89 —
0.89 0.10 0.003
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Summary

Needless to say plant growth is influenced by the surrounding temperature, however, little has been
known on the process of heat cunduction from the surrounding environment into the living plant body.

In this experiment, as the first step, the thermal conductivity was measured by using the mesophyll
block of aloe (Aloe asborescens Mill) as an experimental material. Measuring apparatus originally
constructed for this experiment consisted of a detector (EM type) and indicator (Shotherm HFM-MR
type) of the thermal flux (Fig. 2).

The results showed that the thermal conductivity of aloe came to be decreased in proportion to the
increasing rate of block thickness. While, the thermal conductivity got abruptly decreased on the
occasion when the air-space-layer was located over the block, owing to high resistance of the air.

The methods may be applicatable for measurement of heat conductivity of tubers, fruits and the
other organs, although there are a few points to be improved.



