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Soil Temperature Changes beneath Film Mulches in plots with the same LAI condition

Kousuke Shintani, Teerasak Pongsa-anutin and Haruo Suzuki

Abstract

The purpose of this paper was to clarify the effects of vegetation and mulch on the soil temperature under the same

leaf area index (LA4I) conditions (LA/=1.0), but with different vegetation structures. Under the same LA/ condi-

tions, the soil temperature at 6:00 a.m. in non-mulched plots was higher when plant coverage was higher. In mulched

plots, the soil temperature was higher when plant coverage was lower. In non-mulched plots at 15:00, the soil tem-

perature was higher when plant coverage was lower. The same tendency was also observed in mulched plots. The

soil temperature differences depending on vegetation structures were smaller in plots with lower plant coverage. This

tendency was particularly obvious in mulched plots. As for the combined effects of the mulch and vegetation, mulch

obviously affected the soil temperature. Mulched vegetation almost constantly suppressed the soil temperature.
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Table 1 Experimental details.

Plot LAI Plant coverage  Space share
No mulch  Mulch cm’/em’ % cm’cm °
L, Lm, 1 100.0 417
L, Lm, 1 50.2 7.11
L, Lm;, 1 32.1 7.76
L, Lm, 1 25.0 8.54
L; Lm; 1 20.0 8.81
L; Lm; 1 16.7 9.03
Nn Mn 0 0.0 0.00
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Fig. 1 Type of imitation canopy. “a”, “b”, “c”, “d”, “e” and “f” were parts of space shape in each
canopy. Plot symbols (L, to Ly, Lm, to Lm,) were the same as in Table 1.
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Table 2 Daily amounts (MJ m“day ') of heat balance
components on July 16 in 2005.

No mulch (Nn) Mulch (Mn)
R B L+V R B L+V
+ 11.7 1.9 9.7 14.2 1.8 12.4
-1.7 -0.5 -1.2 -2.1 -0.6 -14
z 9.9 14 8.6 12.2 1.2 11.0
% (100) (14) (86) (100) (10) (90)

R: Net radiation, B: Soil heat flux, L: Sensible heat flux, V: Latent
heat flux, 2: Daily total of each components.
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Fig. 2

Isopleth of soil temperature (C) from 10:00 on September 30 to 10:00 on October 1 in 2005.
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Fig. 3 Average values of mean soil temperatures for 10

points at 10 cm depth from May 19 to November 19
in 2005.
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Fig. 4 Change in soil temperature difference 10cm depth between respective plot and the control as
influenced by the soil temperature for the control plot (five-day mean) from May 19 to No-

vember 19 in 2005.
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Table 3 Relations between ratio of diurnal range of soil
temperature at 10 cm depth (Y) and plant coverage
(X), between the ratio (Y) and space share (X)
from May 19 to November 19 in 2005.

X Y
Pn Y =-181.6X +208.1 r=0.966
Plant coverage Pm Y =-148.3X + 206.8 r=0.800
PM Y =-169.6X + 204.7 r=0.744
Pn Y= 106X- 22 r=0.976
Space Share Pm Y= 86X- 21 r=0.805
PM Y= 100X- 21 r=0.761

Pn: No mulch, Pm: Mulch, PM: Mulch + Plant
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