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EFFECTS OF PLANT COVER ON AVERAGE TEMPERATURE
AT DIFFERENT SOIL DEPTHS

Keiichi FunmoTo and Haruo Suzuki

The objective of this study was to elucidate the effect of plant cover on average soil
temperature at different depths. The averages were obtained by measuring soil temperatures
vertically in a line from soil surface to 30cm or 50cm in depth, in one c¢cm intervals (these called
“direct value”) Two experimental plots, without plant and with plaﬁts (radish), were prepared
While 10 thermojuncions, at 30cm intervals with row direction, were buried in both plots. The
depths were 0, 2.5, 5, 10, 20, 30, 40, 50cm From these thermojunction outputs, average soil
temperature at different depths were calculated (called “indirect value”)

(1) Variations of direct value of soil temperature at 0-30cm different depths from the second
five-day mean of December, 1992 to the sixth five-day mean were almost the same as that of the
indirect one. From early April at the planted plot the relation, direct value<indirect value, was
showed but not at the planted plot

(2) Difference of deviations in the horizontal distribution of soil temperature between the direct
value and the indirect value at the planted plot was small but not clear At the unplanted plot
direct value was revealed to be larger than the indirect value Plants were subjected to decrease
the deviations of the direct value

(3) Differences between direct value and indirect one. which were observed daily at 15:00

during experimental period, were not clear
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Fig.1 seasonal variations of soil temperature difference between direct
measurement of average temperature at different soil depths and indirect
one from 1992 to 1993. DP; shows the soil temperature difference from
0-30 cm in depth between direct measurement and indirect one at the
plot with plants, DNy the difference from 0-30 cm in depth at the plot
without plants, DNy the difference from 0-50 cm in depth at the plot
without plants.
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Fig. 2 Relation between direct measurement of average soil temperature at
different soil depths, 0-30 cm (D) and indirect one (I) at the plot with
plants from December 8 in 1992 to May 19 in 1993.
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Fig. 3 Diurnal variation of soil temperature on May 20 in 1993. Py, shows the
temperature at 10 cm in depth at the plot with plants, Py the average
soil temperature at different soil depths from 0-30 cm at the plot with
plants, Ny the temperature from 0-30 cm in depth at the plot without
plants, Ny the temperature from 0-50 cm in depth at the plot without
plants



BOK - 8K RO S TR RIS T I 123

b. HEf

AR L EEEARICRT AEIEHRE 2 v — 108K X 2 ¥R O BE (L% Fig 3R L
fz. k¥, v~ XABESFPHMBAMERD | AEEC I 2B L OhED D, HERD
T 10cm#lE (P % Fig 3ICRL A,

Fig 3i2 X % &, 10cn#bii (Po) 1Z&E16.5C, RIS TCOAE(LEEL, AKX D 0 - 30cnE#
FEE (Px) IWTHCHB > BLTH 7. BRSO X5 &, 150FHIE (44HHD Tk 0 - 30cmE
BREEILI2 SomEOHIR M T 5 2 ENELR TV, SHOES, EHEANEEE | SRIEE
LREEERTELVY, BEOEX I AL L TS,

THLOEERIH L, EEAXD 0 - 0cnBEHIEE Nu) XEEBCBEEROHE Pu) X
D1—5CRIEEEBLTVS. 0 -50cnEHFEME Now 7% &, HTF30cn AT OHIE &
b Biediz, 0—30cuEEREME N CHENTHELIIEETHS . TablelitZh 5B O
RoFRERER L.

Table 1 Harmonic coefficients for the daily cycle of soil temperatire on May 20 in 1993

Depth a," a" e
Py 10cm 18.5C 1.3C 182749’
Py” 0-30 19.0 0.9 184 55
Ny? 0-30 21.9 2.5 188 08
Ns® 0-50 21.3 1.7 191 30

1) a : Inital temp, a, : Amplitude, ¢, : First phase.
2) Symbols are the same as in Fig 3
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Fig. 4 Relations between direct measurement at average soil temperature at
differet soil depths (D) and indirect one (I) from December 8 in 1992 to
May 19 in 1993. D and I showes the standard deviation of 10 soil
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Table 2 Frequency of types of order for mean of 10 soil temperatures from
Dec 8 in 1992 to May 19 in 1993,

Depth Td">Ti" Td=Ti Td<Ti
Py 0-10cm 32.2% 51.6% 16.1%
Nao 0-30 35.5 54.8 9.7
Nso 0-50 25.8 56.5 1.7

1) Symbols are the same as in Fig. 2.
2) Symbols are the same as in Fig. 3.
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Fig. 6 Ratio of 3 catagories (Td—Ti< ¢, |Td—Ti|< ¢, Td—Ti> ¢) plotted
on different values of the threshold (&) The threshold is expressed by
the soil temperature difference between Td and Ti Soil temperature was
measured at 0-30 cm depth from December 8 in 1992 to May 19 in 1893
Td shows the direct measurement at avarage temperature at different
soil depths, Ti the indirect one
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