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Abstract

A field experiment was conducted during the summer of 1996 in the farm of the Faculty of
Horticulture, Chiba University to examine spatial variations of some selected micrometeorological
factors at the soil below a soybean-row canopy at partial cover. Results of the study indicate that
the magnitudes and patterns of micrometeorological factors observed at designated locations
between N-S rows were different from the micrometeorology observed between E-W rows. The
diurnal patterns of micrometeorological factors at each position were associated with the patterns
of soil irradiance, which were the interactions of row-sun geometry. Daily fluctuations of soil
irradiance, net radiation and soil heat flux at east, center and west locations between N-S rows
were two to three times larger than those measured directly beneath the canopy. On the other
hand, daily fluctuations of soil irradiance, net radiation and soil heat flux at center location of E
-W rows were three to four times larger as compared to the magnitude observed directly beneath
the canopy. Temperature differences between the sunlit and shaded portions of the soil of N-S and
E-W rows were 4-6°C. Temperature differences between the sunlit and shaded portions of the soil
surface of N-S and E-W rows exceeded 15°C and 20°C, respectively. Air temperature measured at
5cm above each position, Wa\s also dependent on the position with respect to the N-S and E-W

soybean rows.
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Fig. 1 Diagram of instrumentation between N-S row used to measure the energy balance of the soil at four
positions beneath the potato canopy. Depicted are measurements of solar radiation (PM), soil heat flux
(SHF) , soil temperature (ST), soil surface temperature (SST) and air temperature (AT) . Instrumen-
tation between E-W rows and over the canopy is not shown.
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Fig. 2 Air temperature at 1.0m height above the soil
surface during observation on July 03, 1996.
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Fig. 3 Relative humidity at 1.0m height above soil
surface during observation on July 03, 1996.

Table 1 Daily (6:00h-18:00) accumulated solar radia-
tion and net radiation (MJm™2%) at different
locations below soybean canopy.

Row direction N-S

Location bc el cl wl
Solar radiation 38 78 88 6.2
Net radiation 34 55 58 39

Row direction E-W

Location bc nl cl sl

Solar radiation 37 92 131 78
Net radiation 27 70 71 55

(bc, el, cl, wl, nl & sl stand for below canopy, east,
center, west, north and south locations, respectively).

JE—ET” 02.3fFL k-7 (Table 1),
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Fig. 4 Solar radiation (a, b), net radiation (c, d) and soil heat flux (e, f) at each measurement position. The

arrangement of the measurement positions between two rows is provided in Fig.'1. [NS= N-S rows,
EW= E-W rows, GR= Global radiation, Rn= Net radiation. “bc, el, wl, nl, s!, cl and ac” stand for
the locations ” directly beneath canopy, east, west, north, south, center and above canopy,

respectively] .
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Fig. 5 Soil temperature (a, b), soil surface temperature (c, d) and air temperature (e, f) at each position.
The arrangement of the measurement positions between two rows is provided in Fig. 1. All symbols
have been defined under Fig. 4.
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